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“l had an %18 a week job tn a shee factory. T'd
probahly he at it teday if I hadn't reud about the
opportunities in Itadio and started training at home

“The training National Radio Institute gave me
was 50 practical 1 was soon ready to muke $5, $10.
315 8 week in spure tlme servicing Redie sets.”

what T eafned it the shoe factory.’
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““When I finlshed training 1 accepted a job as “Eight months later N. H. ;.&“Epu:ln)'m(-nt Do- N, R. L. Training teok me oul of 3 low-pay shoe
sorvlceman with a ladio store. In three week: partment sent me o Station UR oas a Radle N y i .
¢ vc 3 e N € eaxe operator, Now 1 am Radio Bugineer al Station factory job and put me into Raudio at good pay.
L was made servico manager 3t mofe than twice Radlo is growing fast. The fleld is wlde open to

WSUL. I am also connected with Televlsion Sia-
tion WOXK."”

properly tralned men.””

to

Many Make $30,
$50, $75 a Week
Do vou too want a better
job? Do you too want to

»

4

1.5 .SMITH,President

Na unal Radie Intitute
Aahllshed 1914, make more money? Ra-
din offers many spare time and full time op-

pe rtunities for good pay.
Get Ready Now For Jobs Like These

Broadeasting stations employ¥ enffinecrs. opera-
tor:, station managers and pay up to $5.000 a
ve: =, Spare time Radio set servicing piuys many
$200 to $500 a vear—full time servicing jobs pay
many $30, 3$50. $75 n week. Many Radio Experts
are operating full or part time Radio businesses
Ra lio manufacturers and jobhers employ testers.
ins c¢ctors, foremen, engineers, servicemen, pay-
in; up to $6.000 a vear. Radio operators on ship
et rood pay. see the world. Automobhile, police,
aviation, commercial Radio. loud sheaker systems.
off ¢ rood oppertunities now and for the future.
Tel vision promises good jobs scon. Men [ trained
hate good jobs in these branches of Riio.

Many Make S5, $10, $15 a Week Extra
in Spare Time While Learming

The day vou enroll I start sending you Extra
Mq ey Job Sheets. They show you how to do Ra-
dic repair jobs: how to eash in quickly. Through-
oul your training T send plans and idcas that
ms le good spare time money-—from $200 1o $500
a yeer—for hundreds of fellows, I send special
Radio equipment, give you practical Radio expe-
rier ce—-show how to conduct experiments. build
circuits illustrating important Radio principles.

; ﬂMhow | Train
WBE A RADIO EXPERT

r =

1 Give You
a Professional
Servicing

Instrument

Here lg the Instrument every Wadlo cxpert meeds and
wantg—an  All-\Wave. All-Purpose, Ret  Serviclng In
strument. 1t eontalns everylhing neeessary 10 measurg
A.C. and D.C. veltages and eurrent; test tubes, resistance;
adjust and sllen any set. ol or new. Tt satlsfics Your
neeils for professional serviclng afier you graduuré—can
help You muke extra Money servlelng sets while trainlns

u J. E. SMITH, President, Dept. 8BX,
= Nationat Radio Institute, Washington, D. C.

Dear Mr. Smith: Without obligation, send me free a Sambple
l Lesson- and your 64-page Book, “Rieh Rewards in Radio,”’ telling
B sbout spare time and full time Radio opportunities, and how 1
B can train for them at home in spare time. (Plcase write plainly.)
B
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You at Home

Find Out What Radio Offers You

Mail tlie coubon now for my Beok. "Rich Rewards in
Radio*” and a sample lesson. They're free to any fellow
over 16 years old. My book points out Radio's spare
t and full tlme oppurtunliies. also those comlng in
Television; tells akout my Tralning in Radlo and Twle-
vislon; shows you 131 letters from men I tralned. shows
what they are doing, earnlng: shows my Money Ruck
Agieement. MATL COUPON Iu an envelope, or paste
on penny post card—NOW!

J. E. SMITH,
President, Dept. 88X
Nationa) Radio Institute,
washington, D. C.
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The forthceming March issue of Radio-Craft will ab-
solutely be the most outstanding since the inception of
this puZ;licaﬁon. It will contain more than double the usual
number of pages. 50 Years of Radio" will be covered by
this special edition and such subjects as "Famous Old Radio
Circuits,” ""Reminiscences of Old-Timers," "A Chronolog-
ical History of Radio,” "Old Radio Receivers” and ''Radio
Parts,” as well as the regular material dealing with the
latest in Servicing, Public Address, etc.

We know that all old-timers, as well as the compara-
tively new men in radio, will be greatly interested in this
special edition. Its contents will always bring forth fond
memories, and will be cherished through the years to come.
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TRAIN FOR RADIO IN 12 WEEKS

RBY MY QUICK, EASY “LEARN BY DOING” METHOD

o TER R, T Prepare today to enter a real money-making field

" : == iy by my quick, easy way to learn Radio. Here in my
school you are trained in 12 weeks for your start
for a better job and a real future. You do actual
work on a great outlay of Radio equipment.
The remarkable “‘Learn-By-Doing’ methods
used in the great Coyne Shops train you in Radio,
Television and sound equipment servicing. Not
by books . . . Not by Correspondence . . . But all
under the individual guidance of skilled instruc-
tors, and only on similar kind of work you will
meet out on a real job. My methods make it easy

. to learn— First you are told how to do a thing
— then you are shown how to do it—then you
do the work yourself. \WWIIERE ELSE CAN
YOU FIND SO QUICK AND EASY A WAY
TO GET PRACTICAL TRAINING IN THIS
GIANT INDUSTRY?

DON'T LET LACK OF MONEY keep you from sending in the Coupon TODAY.
Learn how you can get training first and take more than a year to pay for it
after graduation. Make your first payment 60 days after your regular 12 “_~cek.s
training period ends. Then take over a year to pay the balance of your tuition in
easy monthly payments. Hundreds of ambitious fellows have used this method
to pet Coyne Training. FILL IN THE COUPON AND MAIL IT TODAY. It will
bring vou the details of this amazingly quick and €asy way to get your start

towards a good pay job.
H.C. Gy
Radio —Television —Sound Equipment

Your training at Coyne is in wonderful, Tjodcm daylight shops on the finest kind of
RA MO, TELEVISION and SOUND EQUIPMENT. Television is sure to come asa . - -
¢oir mercial industry, whether this vear or next. Talking Picture and Public Address Part Tlme work Whlle Learnlng

Syst:ms offer opportunities for the trained man. Everything possible has been done to

maske your stay at Co¥ne happy and healthful as well as profitable. Em ployl‘l‘lent Se rVice aftel‘ Graduation
- - - - If you need part time work to help pay living expenses while training, my
EIeCtrlc Refrl gerat|°“ Tralnlng Employment Departiment will lielp you get it. They will also give you Lifce
Included at No Extra cost time Employment Service after you graduate.
This combination Training (Radio and Refrigeration) can be of great value to you. Mail Coupon TOday
Whe ther you go into business for yourself or get a job working for a Radio Sales and v
Service organization, the fact that you are trained in servicing Electric Refrigerators l “ send You A“ the Facts

sliould be profitable to you. Many Radio Manufacturers also make Electric Refrigers

“Cov i e v
ators and men with this combination training are inuch mote valuable to these eniployers. Get the new "“Cayne Opporrunity Catalog.

You can NOW get this training without extra cost. giving all facts about Coyne Training. I'hotographs
of Shiops showing students at work on modem radio

No Advanced Education or equipment under the personal supervision of Coyne

= = Expert Instructors. Also details of my Part Time

PreV|ous Exper|ence Nee ded Employ ment Offer, Pay After Graduation Planand

Graduate Employment Service. Yours without cost.

If you can read and write simple English and are ambitious you can be trained the Coyne Siinply Mail the Coupon.

way- —by actual experience on a wide variety of up-to-date Superheterodyne sets,
_osci ators, aualyzcrs. and test instnnnents, You learn how to operate television receiv- B R B B F Kk e
ing and transmitting equipment and how to install, test and scrvice public address 1. C. LEW :

systems and sound picture equipment. Coyne training also helps prepare you to qualify l{'. :i‘-' "'.'\lsli% Pr(x:sudc{\;‘z.l ical School

for a Zovernment license examination as Amateur Broadcast or Telegraph Radio Opet- 5(;:) é“ p.’l‘:,“":'sr‘os;l,‘: t fgg;fac'hfc‘:?o’ m

atorund to know Codeand Department of Comnerce rules. Send coupon for all details. Sond ‘mc‘your big f;l(ElE:, l;(;ok Shond C“;,’“c' Tr;‘lining and give me all
details regarding your *'iart Time Employment Offer”’ and “Pay
After Graduation Plan™ of casy, mouthly payments.

H. €. LEWIS, President =  RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHoOOL [ A
500 S. Paulina St., Chicago, IIL. DD RESS  psipe vt S At e R Er Rt e S I e BT,
CITY -5+ cvveuccnce commammemars sxanssme o= STATE. .+ cvreceees
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Here is a NEW F R E E BOOK

Which Every Radio Man Can Use fo Advantage!

o) rnman i Sm—

An Extended Opportunity to Get This Book! — Read These Interesting Chaptler
Final Offer Expires January 31, 1938. EErreareE AL

Receiver Construction

Building a 12-tube All-wave DX receiver—
How to make a modern 6-tube Car Radio
set—building up a 2-tube Beginner's Set,
with several different power supplies for vari-
ous uses—Constructing a 2-tube midget set
for portable use—How to build a “talking”
briefcase-—no aerial or ground needed.

Audio and P. A. Equipment
Making an Audio Bass Booster, using direct
coupling—How to build and add a_Dual-Chan-
nel Amplifier to your receiver—Constructing
a High-Fidelity Amplifier—Construction of a
3-tube A.C.-operated Preamplifier—Funda-
a\entsls of “Decibel Level” and *“Decibel

ain’.

Test Equipment — Construction
How to niake an "“Electronic Eye” output
meter—How to construct an ultra-compact
Universal Volt-Ohm-Milliammeter—How to
make a Resistance-Capacity tester——How to
Build a Pocket Adapter for set testing—
Building a Portable Capacity bridge-—Con-
struction of a V.T. Voltmeter in compact
form—How to Make a Modern Set Analyzer.

Articles for the Service Man
Servicing with the Oscilloscope—Servicing
with a Single Meter—*What's Wrong With
Your Radio” chart—Tapers of Volume Con-
trols, and use of various types—Ideas for the
Service Shop—Aligning All-Wave receivers.

Time and Money-Saving Kinks
In this section vou profit by the experience
of other radio men. These kinks are really =
valuable “short-cuts” which save much time
and, very often, money. They are “pet” ideas
put into practice.

Important Articles Which Have
Appeared in RADIO-CRAFT

General Interest Articles
Design of Transformers for Class “AB” and
“B” operation—A table of Inter-Electrode
Capacities for 30 different tube types—How
to make a Floating-Grid Relay—Construc-
tion of a modern Treasure Locator—How to
get DX on your All-Wave Radio—Making a
5-meter Transceiver for use in car or boat.
New Tubes

6x9 = Characteristics of the Newest Receiving
INCHES E—— Tubes of all manufacturers, giving uses,
characteristics, present equivalents (if any)
and all pertinent data.

OVER 125 ILLUSTRATIONS 0 o A iz
HE Editors of RADIO-CRAFT have peraret s M AL COUPON TODAY!

REFERENCE ANNUAIL—is not for sale, but avail-
able only to subscribers. hoth new and old, with a ‘- =SesSssswasscssssassssamsessSsosssassss=sasen
Seven Months’ Subscription to RADIO-CRAFT. If RADIO-CRAFT, 99 Hudson St., New York, N. Y.

vour subseription expires shortly, vou have the privi- Gentlemen : Enclosed you will find my remittance of One Dollar (51.00) for

lege of extending your subseription for seven months, which enter my subserintion to RADIO-CRAFT Magazine for Seven Montha.
and still receive the FREE premium. The price of Send me ABSOLUTELY FREE, and POSTPAID, my copy of the RADIO

) . : ik NCE ANN : i Only in U.S.A. and Canada—
this Special Offer is only One Dollar ($1.00)—and as %%,'ZFL‘E;L{,E)“"U“L TR SeOnfer lofE ool (Y L= AnCRRenacy
an additional saving, the book is mailed to you posi-
paid, just as the magazine is each month.

T
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Carefully outlined at the top right column is the con- Name . e iieiiiiie... Address 4 el
tents of this book; it contains information whieh

every radio man needs. The book contains 64 pages,

size 6 x 9, and is replete with illustrations. City ; P . . State .

RADIO-CRAFT
99 Hudson Street, New York, N. Y.

Please Say That You Saw It in RaADLO-CRAFT

(Send remittance hy check or money order. Register your letter if you send
cash or unused U. 5. Postage Stamps.) RC-2-38
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‘“Takes the Resistance out of Radio”’

T R T g i i i n s

Editorial Offices: 9 Hudson St., New York, N. Y,

HUGO GERNSBACK, Editor Yol,

1X, No. 8, February, 1938
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VISUAL BROADCASTING
An Editorial by HUGO GERNSBACK

HILE wvisual bhroadcasting—television—has not as

vet “arrived” for the general public, the time is

constantly drawing nearer when this promise will

be fulfilled. As is well known, formidable difficulties
are still to be overcome before visual broadcasting becomes
a reality. The chief obstacles, at the present time, may be
summed as follows:

(1) Present tclevision receivers, so far as cost is con-
cerned, are out of reach of the public. There are almost
30,000,000 radio receivers in use in the United States at the
present time, the average cost of cach to the public being
less than $40. The present cost of a television receiver—
$400, or more—is an impossible economic obstacle in the
path of visual broadcasting.

(2) Technical deficiencies of present television receivers,
such as low luminous intensity (reception must be in semi-
darkness}, image view from only one point, instead of from
every direction in the voomn, are also important factors in
the progress of television. Further, present-day television
receivers are not well enough perfected so that a non-
technical individual can operate one at «ll times. Finally,
a good television-image or video receiver must have 10
tines the fidelity of a modern “hi-fi” radio receiver.

(3) The present high cost of visual broadeasting pres-
entations in television studios.

(4) The staggering cost of linking broadecasting stations
by eoaxial cables into a national network.

There are other difficulties vet to be overcome, but those
cited are the chief barriers which are holding back television
or visual broadcasting. And let no ene run away with the
of ‘en-voiced chestnut, current in lay circles, that “‘the ‘Radio
Trast’ is purposely holding television back.” Nothing could
be further from the truth; and such a contention, in view
of the above-mentioned difficulties, becomes more or less
ridiculous.

But let us suppose that all of these obstacles have been
overcome, at some time in the future. Let us now look into the
television studio of a big visual broadcasting key station,
and let us see wherein visual broadcasting in the future
differs from present-day broadcasting.

At the present time, when a sponsor broadecasts, let us
say, a condensed version of Grand Opera it is, of course,
not necessary to construct a stage with all the paraphernalia
which accompany it, as on the Metropolitan Opera House
stege. As a rule, a few singers group themselves around a
microphone, and sing against a musical background. With
visnal broadcasting, this obviously can no longer be done.
In other words, when radio adds sight to present sound, it
will become necessary to go the limit for presentation pur-
poses; and that means future visual broadcasting stations
must indeed become not merely theatres, Grand Opera
houses, or motion picture studios, hut all three combined.

The technical resources, required to put on a visual show,
are so complex and so tremendous that, up to now, it has
usually frightened broadcast interests; because they could
not see how any sponsor can possibly foot the huge costs
which a big broadcast would entail.

Fortunately, it may not be as formidable as all this when
visual broadcasting finally arrives. There are all sorts of
tricks in every trade and, just as the technicians in present
broadeasting studios deceive the car by synthetically creating
noises, ranging from a roaring throng of 5,000 baseball fans,
to the roar of wild animals (and usually produced from
phonograph records), so in the future your eyes will be
deceived by the most marvelous scenery which will be devised
especially for the visual broadcasting studios.

This trick of ecreating scenic backgrounds of the most
impressive types, is alveady well advanced in the motion
picture field, where unheard-of effects are produced so
cheaply that no once would have thought them possible, a
few years back.

Nowadays, when, let us say, a moving baekground of
New York skyscrapers is needed, the moving picture com-
pany does not have to travel to New York with its equip-
ment. Instead, a studio camera man goes alone to New York
and takes whatever motion pictures are required of the
New York skyscrapers, with the rviver, and the steamships
or ferryboats plying about Manhattan Island. The film is
then developed in IHollywood, and projected against the
hack of a translucent screen., The actors now stand in
front of this sereen, and are photographed by another
cameraman. The resulting picture shows the actors dis-
porting themselves against a moving background of New
York City skyserapers! That this, and similar technique,
will be used in visual broadcasting is certain. The cost of
production will be cut down enormously as the art pro-
gresses, yet will give to the public most enjoyable presenta-
tions.

As time goes on, other similar new inventions will be
added to television broadcasting technique and, indeed, the
cost of visual broadcasting, except under unusual circum-
stances, will then not be larger than presentations of our
present-day audible broadcasts. After all, the human element
will still he the important factor; and when it comes to
outdoor “spot” (outside pick-up) visual broadcasting—
such as the transmission of a baseball game, a fire, or an
inauguration of the President—the actual cost to video
broadcast interests will compare favorably with presentation
costs of audio broadcasts today. Another advantage is that,
although sound effects often must be faked in regular broad-
casts in order to create an illusion of reality, in putting
on a television spot broadcast a wider sound range is avail-
able which makes it possible to utilize many natural sound
effects.
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Cynophilist Dr. George Cohen and his bulldog Duke,
whom he equiﬁpad with an acousticon to restore
hearing. Now the old dog can be taught new tricks.

¥ | .
TANK SERVES
AS REFLECTOR

Sed

(itell Telephone Laboratorles)

The circle {arrow) shows where an observatory dome

wii| stand on Mt. Palomar, crowned with the 200 in.

telescope. Beyond, ultra-shortwave telephone station
link to C.I.T. at Pasadena., 90 miles away.

(Photo, Joseph Melvin MeEllott)
The Univarsity of Kentucky has established radio Listening Centers where, with
T ; by donors, rural people are encouraged to gather and
listen to educational programs. Here are an interested group in a-mountain home.

modern sefs provided
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ON SHORTWAVES
AND LONGER ONES

to 25 miles is the
10 commonly estimated
range of television
and hi-fi systems on ultra-shortwaves
with which experimental work is in-
creasingly carried on. Still, W2XOY, the
G.E. 7.3-meter station on the N. Y.
state office building, Albany, intended
for local work, received its first recep-
tion letter last month from Phoenix,
Ariz., 2,000 miles away!

Code ringing, by remote control, is
part of the design of the 10-meter radio-
phone systen between California Tech.
and the Mount Palemar Observatory,
Austin Bailey reported last month in
the Bell Laboratories Record. The 90
miles was spanned, with an 18-db. loss
due to a mountain range between, with
5-watt transmitters; but to overcome
ignition interference, 40 watts was
added to the power. In the system, a
metal water tower serves as a reflector
to strengthen a directional beam.

Incidents in peaceful China com-
pelled U. S. action last month when the
F.C.C. authorized changeover of com-
munication licenses because of the de-
struction of the Chenju receiving sta-
tion. And the Manchuria T. & T. Co.
announced in Japan that it will put up
broadcast stations in North China next
year.

For police and municipal use, 29 fre-
quencies above 30,000 kc. were made
available last month by the F.C.C., with
rules to be formulated later.

Anti-police transmitters are a prob-
lem of European authorities, according
to a report from Paris in KReynolds
News (London) last month. Crooks, it
is asserted, carry pocket receivers to
get code messages, on frequently
changed wavelengths.

With official acknowledgement that

|
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American radio must keep up with the
march of foreign propaganda, the
F.C.C. last month took under advise-
ment distribution of channels for Latin-
American broadcasts. General Electric
announced a series of strictly U. S. news
broadcasts from W2XAD and W2XAF.
Westinghouse announced new “rhombic”
directional antennas for W8XK to step
up beam signals frowm 25 to 50 times,
gain being greatest at high frequencies.

Recognizing the right of every nation
to use every broadcast channel, as a
matter of sovereignty, the Inter-Ameri-
can radio conference at IHavana last
month called for agreements between
neighboring countries to prevent inter-
ference. Encouragement of aviation
radio, and of radio exchange of weather
reports was urged.

TELEVISION LIGHTS
AND SHADOWS

S King George VI stood

A at attention before the

Cenotaph at the Armis-

tice observance last month, a demented
person broke into the assembly; and

the incident was wunexpectedly tele-
vised, as well as broadcast, to all
England’s lookers-in—perhaps 3,000!

On the same day, the first broadeast of
a complete, full-length play (*Journey’s
End’”) by sight and sound was carried
out, from B.B.C. studios at Alexandra
Palace. It took 80 minutes.

“Television is here,” President H. H.
Beverage told the I.R.E. last month;
“the ‘catch’ is cost alone, and that is
why every radio-minded citizen fails to
have a television receiver in his home.”
In England, reports come, owners of
radio sets are asking why their license
money (every set must pay $2.50 a
year) should go into television experi-
ments, which they cannot receive, rather
than programs which they can?
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This broadcast over WOR last month was a bonafide amateur hour: the mike
caught taps as unhatched chickens cracked their shells. (Too bad Mr. Rooster

en did not have the phones on—as a matter of fact, the parents had
never met—for these are up-to-date, 'test-tube’’ chicks!)
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OO R s Radio is now such a vast and

IN REVIEW
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News reports announced “first recep-
tion of television at sea” aboard the
liner Britannic in the English Channel
ast month. News reports 10 years ago
announced first reception of Baird’s
arly television transmissions at sea;
ut requirements were much less exact-
ing then. In those days, a 30-line image
was remarkable,

RADIOCCURRENCES
OF LATE DATE

INKING of the Greek

S ship Tzenny Chandris off

stormy Cape Hatteras

last month adds one more to the list

of radio operators lost at their posts,

and brings up again responsibility of

captains who delay SOS with loss of life

crew and, perhaps, passengers, in

gambling to save ships without salvage

liability. News story, that an officer

vith drawn weapon compelled operator

to send call without waiting captain’s
orders, was later denied.

First broadcast from submerged sub,
without cable connection was announced
iast month. Sounds of torpedoes being

red from U.S.S, R-14 were heard from
New London harbor over NBC, as well
as voices of officers and crew. A short
antenna attached to the periscope is
said to have made it possible,

Danger of having power apparatus
tuo close to water system was again
proved last month when Edward G.
Gillig, Jr., of Buffalo, N. Y., stepped
from a shower beside his basement
short-wave outfit and accidentally
touched a high-tension electrode, with
futal results.

Public-address amplifier found new
use last month when Mrs. Leo J. Heer
o Jamestown, N. Y., toured the coun-
tryside in a police car, calling her
3 year-old son Timothy, who had dis-
appeared from home. Unfortunately, the

diversified art it becomes
necessary to make a general
survey of important emonthly
developments. RADIO-CRAFT
analyzes these developments
and presents a review of those
items which interest all.

youngster was evidently beyond the
range of apparatus.

Conflict between law and medicine
was renewed in Los Altos, Calif., last
month when police detected that inter-
ference on their radio wavelength was
due to electric apparatus operated by
the health department for germ culture.
The “bugs” were removed from the
radio, but not from the incubator.

In Uganda, Africa, stated correspond-
ence of Pearson’s Weekly (London) last
month, the price of a wife has gone up
to the level of a radio set; for a first-
class maiden, a phono-radio may be
required, instead of the herd of oxen
which was once standard. And good,
up-to-date sets are still scarce in that
region, to the dismay of impecunious
bachelors.

Dedicating new home of N. Y. City-
owned WNYC last month, militant
Mayor-reélect La Guardia denounced re-
strictions on S.-W. relays, by which he
hopes to form a chain with other public-
owned transmitters. He declared that,
if the F.C.C. does not yield on the
point, he will seek action from Con-
gress. The new transmitter location
(shown by map further on) is central
as regards the Greater City, and gives
excellent coverage with its 1,000 watts.
The 304-foot, 14 -wave towers are space-
phased lg-wavelength, and time-phased
l%-period apart; power is fed to them

(Continued on page 503)
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(Photo, RCA-Victor)

Better go over Niagara Falls in a radio cabinet
than in a barrel; at least, in this test of a new

“tropic-proof'’ console, it came through practicaily
undamaged, and the barre! didn't!

lilian 'l'r:.lfer Co-rp.—SI.lpremv insi-uments Corp. )

Meet the Trailing Service Shop, also the home of the Flying Service Man and Mrs. S. M. The Supreme-ly
equipped shop, built into the I9-foot trailer as pictured, has its own power system and is prepared
to tackle any radic problem. Several of these installations will be on the roads this year.
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]2k, 303-foot tower of one of North Carolina's new highway patrol
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: ) radic transmitters, which will also serve
the state's conservation department to contro! forest fires; the antenna is designed to ""compress" the field
into a 75-mile radius. Center, one of the 1,000-watt installations working on 4,704-kc. police channel.

Jowers and transmitter of New York Cify-
owned WNYC. The building, opposite
downtown Manhattan, mounts on 99 piles.
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PREVIEW OF 1938 FASHIONS

When the fashions of 1938 went on parade, last month, improvements in high-defini-
tion television technique had at last made it possible to reproduce colors in almost their
natural tones of light and dark; and without recourse to the exaggerated coloring so
necessary in the earlier days of television. Images were viewed on 7/>” x 10” screens.
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Checking illumination with a lightmeter.

456

Floodlighting the fashions.

TELEVISION
HISTORY —

FIRST ALL-FASHION DEMONSTRATION
OF THLEWISION . FEAVURES CLOTHIS
FROM SANS FIFTN AVENUE Apestlighta

ahel. plaverd the wrojor part i thie thriing ghops ot the futare witle s fachinn

A well-known New York department siore, by means of a 3-page ad. {(repro-
duced above) in the New York Times, helped publicize an epochal event
in television. The Times' daily circulation is about 600,000 copies.
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SUCCESSFULLY TELEVISED!

On November 18th, 1937, about 300 persons — stylists,
‘ashion writers, designers, executives—witnessed the first
|l-fashion television show on this continent.

Images were sent over coaxial cable fram the RCA build-
ing to the Empire State building; and received at the
RCA building on 20 ultra-shortwave television receivers.

T T T e T T T T T T TR R R

an NBC television demonstration staged this winter.

In it, radiant models, arrayed in attractive gowns,
araded with stately steps before the cold, grim eye of the
conoscope—and the more appreciative eyes of the engineer-
ng staff. At some 20 receivers (on the 62nd floor of the
2CA building), observers watched—and saw even such fine
details as the grain of the leather in luggage accessories.

“'I- HE FASHION SHOW of the future was heralded by

'HE GAMUT OF THE SHOW

The new high-definition pick-ups and reproducers (441-
line cathode-ray scanning) were able to show detuils hitherto
considered too fine for the medium. In the tests, broad stripes,
large patterns and other showy details were omitted. The
models wore practical travel, sports, evening and negligee
costumes. A hairdresser demonstrated a new “stardust”
evening coiffure in the process of creation, and then re-
arranged it for daytime wear. There were also closeups of
jewelry, handbags, evening sandals, handkerchiefs and
similar small accessories.

Although the demonstration had been publicised in ad-
ance as being about to prove the practieality of television
for spot news pick-ups, such was not the case. Advance
tatements emanating from a prominent motion picture
make-up man indicated that television would eschew the
purple lipstick, green rouge and blue powder generally be-
lieved necessary. While it may do so in the future, it did not

do so al the fashion broadecast. The expert had said, “Tele-
vision performers will wear natural make-up, and probably
less of it than the average New York woman uses for street
wear.” Yet in the fashion broadcast a succession of short
scenes showed that the usual orange shades of lipstick were
too light to be effective; dark reddish brown or dark purplish
red had to be used. Similarly standard eye shadows failed
to veproduce correctly and brown had to be applied over it.
The make-up is not altogether unlike that used for motion
picture work. llowever it is only fair to state that the expert
who made the make-up predictions may have been envision-
ing a day in the more remote future.

CONCLUSIONS

The demonstration was, nevertheless, an unqualified suc-
cess. It proved that television carries images with sufficient
detail to enable fashion features to be seen clearly in the
receiving apparatus. Lookers-in saw negligees which ranged
from one-color silk and satin robes to dark plaid and plain
color wool, and found that they could distinguish patterns
easily, materials not so readily. They saw furs and eould
distinguish many types, silver fox being especially striking.
They saw sports dresses and noted the decorative details,
A running commentary was given by NBC’s “fashion editor”
and an announcet,

“Eventually,” remarked Lenox R. Lohr,

(Continued on paye 490)

president of

LET'S PEEK IN AT TELEVISION
WITH TWO OF ITS LEADERS

Problems of American television are dis-
cussed by Dr. Goldsmith, RCA consultant.

By DR. ALFRED N. GOLDSMITH

ATTR LT TR R LR s

ESIDENTS of New Jersey will
R have front row seats in the
theatre of the air” when tele-

vision hecomes a public service.

In the northern part of the state par-
ticularly, experimental field tests have
shown reception conditions often as good
‘ as those met with in many parts of

BPRLAVISESE S

metropolitan New York, where the
RCA transmitting station is located, in
the Empire State Building. New York
presents problems in television trans-
mission that are uniaque, because of
the effect of tall steel structures on the
ultra-short radio waves employed in the
new art. However, communities in
northern New Jersey are said to be
lucky in that so many points are in
direet air line with the television trans-
niitting antenna on top of the Empire
State Tower, because this is the ideal
condition for veception of ultra-short
waves.
(Continued on puye 496)
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British and American television systems
are compared by the president of RCA.

URING MY 5 WEEKS stay
D abroad, I studied the latest de-

velopments of television in Europe.
While interest is shown everywhere in
this new hranch of the radio art, great-
er progress has been made in England,
than elsewhere in Europe.

Nevertheless, the experience to date
with television in England, has only
served to emphasize the formidable
nature of the problems which must be
solved before a satisfactory service of
television to the public can be rendered,
and a new industry soundly established.

AMERICAN VERSUS
BRITISH TELEVISION
The question is often asked: “Is Eng-

land ahead of the United States in tele-

vision?” I shall try to answer this ques-
tion by stating the facts as I have now
observed them on Dboth sides of the

Atlantic.

(Continued on pagye 495)
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PUSHBUTTON TUNING

PNV S
::g—‘ rorv——
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Twirling a dial to tune stations is defi-
nitely on the way outi—making way
for automatic push-button tuning sys-
tems here described.

N. H. LESSEM
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VER SINCE the introduction of

“single-dial tuning” more than a

decade ago, manufacturers, ex-

perimenters and engineers have
endeavored to develop systems for
automatieally tuning radio receivers. A
number of years ago several manu-
facturers actually placed on the market
“remote tuning” receivers, the mecha-
nisms of which werealmostidentical with
that of some of the modern pushbutton
automatie tuning receivers illustrated on
these pages. A small electric motor, in
conjunction with a 2-segment commu-
tator switeh, was utilized to rotate the
ganged variable tuning condenser. In
order to tune a station one had to press
(and keep depressed) one of several
pushbuttons whieh were pre-set and
marked for a given station, until that
station was heard; or instead of push-
buttons, other systems would require a
selector switeh to be rotated to the de-
sired station (indicated on the head of
the remote control unit).

The only trouble was that the sta-
tions were hardly ever tuned-in exactly
right, due to the fact that the motor
(for any given station) would never
stop at the same identical spot twice.
This of course impaired the tone quality
appreciably. Had automatic frequency
control been known and utilized at that
time, these systems would have worked
fine and dandy, since then, slight de-
tuning of the ganged condenser would
automatically have been compensated-
for (in superheterodynes) by a shift in
frequency of the local oseillation,

Today’s pushbutton automatic tuning
receivers employ one of 2 separate sys-
tems. One, as mentioned above, using a
motor-driven variable condenser with
A F.C. compensation; and, the other
using trimmer-condensers, in place
of variable gang condenser tuning,
switched into the circuit by means of
pushbutton switches. This latter sys-
tem does not require A.F.C. compensa-
tion although this is a desirable feature,

Incidentally, even trimmer-condenser
tuning systems are by no means new.
As far back as October, 1935 the writer
wrote an article in Radio-Craft on the
construction of a “Lazyman 4 Receiver,”
in which toggle switches were used in
place of pushbuttons to tune-in separate
stations. In this receiver, 6 pairs of
trimmers (after being pre-set for defi-
nite stations) could be “cut” into the
circuit by means of these toggle
switches.

Following are the characteristics of
the modern pushbutton tuning receivers
illustrated on these pdges. The numbers
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REPLACES DIAL TWISTING

preceding each description correspond
with the numbers on the illustrations.

4 G. E. “Touch-Tuning” System. Em-

ploys 6 pairs of selector trimmers LE
to tune the antenna and oscillator cir- X . WP
cuits to 6 different stations in the “‘——:‘_' - "‘*’:‘ o o
broadcast band. The gang condenser oI VS S P < B 5900
must be set to a station not tuned by the f— ¢ 2 QO 0~ om0, kg oG uo_ 1ol
selector trimmers. Pressing any one of e Sl B i e
the buttons releases any other button ! ¥ |
which may have been depressed. Each “‘:}az_ﬁx g

button covers a definite frequency range " ' B E | 4 o0
and any station within that range may ' p ;

12 13 14 18]
lrcialaiaids .

be set to be tuned by that button. Touch- <
tuning is instantaneous. An A F.C. cir-

cuiit compensates for slight misalign- 10
ment of the selector trimmers.

*t Howard Radio Company Pushbutton
« Tuning. Two systems employed,

namely, one whereby individual trimmer

condensers are “cut” into the circuit

by the pushbutton (entirely replacing

the gang condenser); and another in B0 10 0

which a motor is used to turn the varia-

ble condenser. Eight buttons are avail- i 2 .

ahle for 8 pre-set stations, each button 1 - =/ LS "N

covering a definite frequency range.

Note that no tuning dial whatever is - 50

used in this model. An interesting fea- . I 2

ture of the receiver is that one of the \ u

buttons may be used for any police ! !

band station. The motor-tuned receiver : . - s

is illustrated in photo No. 7. In these : ;

models the dial pointer travels directly = 6=

to the station desired. It does not (as

with some of the other systems), move

across the entire dial to a reversing

point and then travel back to the point 12

of the chosen station.

Clarion Corporation “Flash-Tuning”. : RS 5t . 53 Gh 2k 3 13

Trimmer condenser tuning system m
permits 6 stations to be chosen. De-
pressing the buttons “cuts” pre-set
tr miner condenser into the tuning cir-
cuit, in place of the usual variable con- ; l
denser. In the rear of the receiver 2 v ——
sets of buttons for each station adjust =, L { E = 53
these trimmers for any of the stations [=1a 1= fag=lvjain ¢
within the prescribed frequency range “k y
of ‘each tuning button, >

Knight (Selectronic) Pushbutton ek
Tuning. This system uses a motor- - ' ‘s o

driven variable condenser. An A F.C.

circuit compensates for slight off-tune T

settings. Nine favorite stations may be § H

pre-set and selected at will by merely

pressing their respective buttons. An-

other system uses 7 pushbuttons with ]5

cdiresponding trimmer condensers in

place of the variable condenser; A.F.C.

is used.

5 Majestic Radio and Television Com- 5
pany. Motor-driven automatic tun-
ing with A.F.C. compensation. Provides
for 12 stations which may be easily
pre-set from the front panel.

" Detrola Radio and Television Cor-

poration. Motor-driven automatic
tuning with provision for 10 stations.
A special feature is that manual tuning A
can be had without the necessity of
throwing any switches. IT
(Continued on page 498)
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THE RADIO CLUB CHAIR.'

el Ny v it

2 NOW IT'S COCKTAIL HOUR!—and still you don't have to get up.

The left side of the chair opens to reveal all the necessary para-
phernalia for mixing drinks, A loudspeaker hidden in the back of the
chair affords the musical accompaniment.

SOLITAIRE WITH ALL THE TRIMMINGS|—cigarettes, radio, telephone,
overhead lighting, everything the heart desires,—close to hand;T This
Radio Club Chair, which contains everything but the kitchen sink, is so
made you won't have to get up from the chair once you have sat down.

]

1 B e @5 7™ .'."1_-'

THE LAZY MAN'S THRONE! Would you think,

SHAVE, MISTER?—Reach into the left-hand THE YOICE OF COMFORT! Rear view of the "‘radio

arm compartment for electric razor and club chair' showing the loudspeaker installation and merely by looking at it, that this chair con-

mirror, and plug the former into the con- the convenient electric outlet. Notice the clever tains, in its various hidden compartments, all

venient outlet mounted in back of the arrangement of the overhead light, which can be the necessary paraphernalia for putting on a
i sitting endurance contest? |f only it had hot and

chair. Notice the magazine rack built into the adjusted to any desired height, The cover is easily re- ¥
side of the chair. A fellow can make a carecer movable for convenient servicing., Imagine staging a cold running water and a bathtub it would be
of sitting in this chair. sit-down strike in this chair! complete.

LITTLE THINGS FOR BIG COMFORT! Electric razor and curling iron, MORE CONVENIENCES!—this in the right-hand arm compartment.
cigarettes, electric cigar lighter, pipe and tobacco, mirror, thermom- Telephone, electric clock, conventional midget receiver and what
eter, manicure outfit, playing cards—practically nothing missing for appears to be either a tobaceo humidor or a huge powder box. Every-
which anyone would bother to get up—all contained in the left-hand thing seems to be designed to make the lazy individual even lazier,
arm compartment, Inventor George Turney hails from Houston, Tex. What is there left to induce a man to vacate such a chair?
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NEW CONDENSERLESS

TUNING SYSTEM
DEMONSTRATED!

An old system of tuning, but with the refine-
ments of modern discoveries and technique
—this system shows sngns of being universal-
ly adopted in place of ''variable-condenser"’
tuning.

\-v- E- SHRAGEII1IIIIIIIII|I|||||||||||IIIIIIIIIIIIIIIIIII1lIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIII

N OLDTIMER of radio communication, Paul Ware,
demonstrated Iast month at a meeting of the Radio

Club of America a modified tuning system—equipped

with coils of variable inductivitv—which he believes

will cause great changes in present all-wave receiver desiyn.

“FIXED C/VARIABLE L" TUNING

Modern radio engineers consider it old-fashioned to design
tuning cireuits with a fixed condenser but with a variable
inductance; that is, with “fixed C/variable L”. Instead. it
i1s customary, today, when developing new circuits, to think
in terms of (a) variable ecapacity and (b) a fixed inductance;
that is, variable C/fixed L.

Although it is true that the fixed C/variable L method of
tuning is exceedingly antique, having been known alinost
since the beginning of radio eominuniecation, it should not
be considered as heing a tuning system having poor elec-
trical efficiency. In fact, the contrary is true. The electrical
qualities of this design are often much hetter than those
o! present-day tuning circuits—operating with a variable
condenser but a fixed coil-—and the main attraction of this
“old-fashioned” method of tuning is the well-known fact that
it permits covering large frequency bands without need of
swnitching.

Nevertheless, any time the problem comes up to use
variuble contucts on coils (in order to vary the inductance
value), many a radio engineer is inclined to discard this idea,
and tends to achieve the effect desired by means of a variable
ccndenser.

However. these designers forget that metallurgists and
chemists have made great strides in the past few years in
achieving new alloys, and in the treating of metallic surfaces.
This new knowledge about metals permits the manufacture
of switches and contacts, which not only operate noiselessly,
but also provides perfect contact over long periods of use.

FUNDAMENTAL PRINCIPLES

[t does not need mention that the ultimate trick of My,
Ware's new tuning device lies with the ingeniously designed
method of contact. Before going decper into the matter of
contact, let us first look at Fig. 1B which presents the
fundamental circuit utilized. The variable coil L.v (which
may be rotated in either direction) is connected with the
erd-coil Le, and with a padding condenser P which is used
to align the coils if a set of them is used. The small end-coil
Le¢ has been applied in order to shift the dangerzone of
natural frequency of the tuning coil Lv—outside the tuning
range.

All that is required to tune this circuit is to move the
coatact Ct, and this contact Ct will short-circuit (in accord-
ance to its position) a more or less large part of the main-
coul Lyv.

TROLLEY CONTACT REPLACES SLIDER
Now let us see how the important problem with the perfect
cotact has been solved. The familiar type of slider-contact
(uniformly used in the dear old days of detector reception)
has of course been discarded. Instead of the earlier type of
(Continued on page 491)
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the present system

of application may prove revoluhonary
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Reproduction of cover painting.

TO ESKIMOS who like almost every-

one else, heard their first radio

broadeasts from KDKA, those call
letters still are synonymous with hroad-
casting itself. Recently, radio listeners
in every clime shared the Eskimos’
sentiments, for the entire radio industry
joined to celebrate the 17th anniversary
of that pioneer broadcasting station.
{See January Reodio-Crajt, pg. 391,
“New Antenna to Multiply Field.”)

60 TONS OF ANTENNA

The world's tallest of slim-welded structures is completely
insulated from the earth. Nevertheless lightning crashes
to ground from it without affecting broadcast programs!

e T e T TR T VTR R AR

what is claimed to be the world’s most
modern and efficient antenna, a 718 ft.
steel “cloudscraper” located at Saxon-
burg. Pennsylvania, which is now giving
primary service for an area 10 times
greater than that formerly provided
with strong clear signals.

The new antenna, like the other
modern equipment in KDKA’s present
spacious quarters, signalizes the amaz-
ing advances made by radio in 17 brief
years. It was November 2, 1920 that the
original KDKA, housed—studio, send-
ing equipment, technicians and talent,
altogether—in one big room at the
Westinghouse Headquarters Works in
East Pittsburgh, flashed to the owners
of the few amateur receiving sets then
in existence the news of Warren G.
Harding’s election. That daring venture
inaugurated a daily program which
marked the beginning of commercial

radio broadcasting. 1

In 17 vears, bhroadcasting stations . ' T 3
have multiplied the original one into Though weighing 60 tons and fowering 718 feet,
the antenna rests on a single, |B-inch diameter

(Continued on paye 493) porcelain insulator. Note lightning horn-gap at right.

NEW 3,-WAVE "CLOUDSCRAPER"
Significantly enough, the high point
of the ceremonies was the dedication of

TELEVISION STUDENTS
LEARN BY MAKING
popular radio magazine — on constructing

CATHODE = RAY TUBES experimental C.-R. tubes for television.
PART IV.|"|“||||||||||||||||||""||||||I|||||||||||||||||l|”|||||||||||||"||||l|||||||"|||||||l||||||!||ll||||||l|||||||||||||||||||!l|||||||||||l||||||IIlIIIIIII|||||||||||||||||||l|||||l||||||||||||||||II]|H|||[HU- A- SANABRIA

IN THE PRECEDING installments we described the

Readers of Radio-Craft have exhibited ex-
ceptional interest in this series of articles—
published here for the first time in any

mechanics of fusing the fluorescent screen to the inside

surface of our cathode-ray tube as well as applying an
internal graphite coating. We now come to the description
of the electron gun construction as well as the procedure
for evacuating the tube.

(The final design of the electron gun will be discussed in
another installment. The one described here is one of many
designs with which we experimented lLefore evolving the
final one.)

MERCURY COLD TRAP

PUMP

CONSTRUCTION OF THE ELECTRON GUN

A nickel sleeve is tipped with a mixture of barium and
strontium carbonate {made by a well-known chemical firm
and called “Radio Mixture No. 1”). Amylacetate is used as
a hinder material together with a very small amount of
collodion.

Only the end of this cylinder, which is short, is coated
with this mixture. When the sleeve is heated to a bright red
heat the mixture combines with the nickel to form what is
known as an oxide filammcnt. This combination constitutes a
very copious emitter of electrons and is far better for this
purpose than either tungsten or theriated tungsten.

In the center of this sleeve is placed a tungsten heater
element (A, in Fig. 3). The tungsten heater is the filament
which heats up the nickel sleeve (B) or cathode. Over this

(Continued on puge 492)

oL
PUMP

o~ THERMOS
BOTTLE

Fig. 2. The set-up used to evacuate the cathode.ray tube. An oil pump,
mercury pump, electric heater, and cold trap are ufilized.
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h A the cathode-ray screen and the control desk; and at B the equipment in an adjacent room showing the rear of the C.-R. tube, its power supply (left)

ind sweep circuit {right). Arrow (A} points to telescope used by second monitor (on other side of wa?l) to view C.-R. tube's image as reflected in a mirror.

Single-sideband"' image-transmission, over
he New York to Philadelphia coaxial cable,
Hords better than 240-line fidelity, states
Mr. JeweH, President of Bell Telephone
Labs, in a release (reproduced below).

TELEVISION “PIPED"
100 MILES

FRANK Bn JEWETT T T e e T T T T e T T T s T T

York, a sound-picture film was run through a trans-
mitter and the film’s two records — sound and scene
now converted into electric currents, were ‘‘piped”
transmitted) over the new “coaxial cabie” to Philadelphia.
See Radio-Craft, April 1935, page 583; and August 1935, page
70.) There, the picture was reproduced on the screen of a
cathode-ray tube, large enough for a group of I0 people to
see easily while the accompanying sound came from a loud-
peaker. The sound pictures described, by voice and ani-
mated diagrams, the coaxial cable system (in which one con-
ductor, in the form of a tube, completely surrounds a second
conductor) and explained briefly the operation of the picture
transmitter and recefver. Some films, typical of the newsreel
theatre, were also transmitted .—Editor

RECENTLY. in the Bell Telephone Laboratories in New

In order properly to appraise this demonstration of tele-
vision pictures transmitted (as images) over the coaxial
cable, it is necessary to understand just what the demonstra-
ion was designed to show; what it was and was not; and
vhat was new and an advance over the preceding art.

The demonstration was not the first transmission of tele-

vision-image currents for long distances over wires. The first
such demonstration was made by the Bell System in 1927
when television image currents were transmitted from Wash-
ington to Bell Telephone Laboratories in New York and
there reproduced. In that demonstration transmission was
over specially-conditioned telephone circuits of ordinary con.
struction. The characteristics of such circuits were suffi-
ciently good for the poor grade of television picture then
attainable by the equipment for scanning and reproducing
(50 lines, corresponding to a frequency bandwidth of
approximately 22,500 cycles).

The demonstration was not one designed to show an
improved television per se. In fact the images (240 lines)
were inferior in grain to those produced by the most modern
television equipment (441 lines or better). This was not due
to any limitation imposed by the scanning or reproducing
apparatus but to the limitations imposed by the experi-
mental terminal and repeater equipment now on the New
York-Philadelphia eable. This equipment limits the top fre-
quency of the transmitted current to approximately 1,000,000
cycles so that a 240-line picture is about the finest-grain
image that can be transmitted. (Continued on page 497)

These photographs show some of the elaborate equiﬁmenf_ used for the television demonstration. In A, converting the sound-picture film into electrical

impulses by means of the huge lens scanning disc shown in B. In

is shown some of the filters, equalizers and amplifiers which prepare the signal for

transmission over the coaxial cable; and, at D, the carrier-current equipment at the Philadelphia terminal of the coaxial Yable.

DIO-CRAFT for FEBRUARY, 1938

463



Fig. 1. Injector-grid bias controls expansion.

a means of improving electrical phonograph reproduc-

tion. Due, however, to either a lack of appreciation of

its possibilities or lack of interest on the part of the
public in recordings, the development of this interesting
device was confined to the work of a few designers. The
year 1936 saw the phonograph record business soar to new
highs in sales and with this favorable impulse the interest
in expansion increased just when it had been threatened
with oblivion.

The original eircuit was described by RCA and is shown
in Fig. 1. In operation the 6L7 is used as an audio amplitier
whose gain can be controlled by variation of the injector-
grid bias. A separate amplifier and rectifier supply this
control voltage.

THE VOLUME EXPANDER was introduced in 1935 as

FIDELITY INCREASES WITH EXPANSION

A study of the curves in Fig. 2 will show how the gain
of the tube ean be varied as the voltage on the injector-grid
(G3) is changed. While the curves in the figure are only
relative it is interesting to note that the distortion is
greatest at low percentages of expansion; and decreases as
the expansion is increased.

The control-grid of the 6L7 is hiased through the voltage
divider. This section of the tube has a remote cut-off char-
acteristic and for this reason some means of limiting the
signal input to this grid must be used if distortion is to be
avoided. The injector-grid is biased more negatively by
means of the potentiometer. This makes the injector-grid
more negative than the cathode with the result that the
gain (plate transconductance) is low. See Fig, 2. The same
signal'is fed to the control-grid of the 6L.7 and to the control-
grid of the 6C5 expander amplifier., The output of the 6C5
is rectified by the 616 and this voltage is applied to the
injector-grid (G3) in such a manner that the high starting
negative bias is reduced with a resulting increase in trans-
conductance or gain. This inerease in gain is approximately
proportional to the rectified voltage developed by the diode
so that any increase in signal amplitude from the record
will proportionately expand the output.

Volume expansion has a definite place in audio work. Let
us see just houw it can work for us to advantage.

VOLUME EXPANSION

Problems of (1) microphonics, (2) fidelity and (3) adequate
expansion, and their recent solutions are discussed by a
well-known specialist in the Public Address field. Certain
disc recordings having special significance for testing pur-
poses are mentioned.

CLIFFORD E. DENTON

[CE DU R T e T T T T T T T T T

TESTING FOR EXPANSION

A milliammeter placed in series with the plate load resistor
will indicate the change in tube dynamic characteristies
when expanding. With the starting current set for 0.14-ma.
(no =ignal) by adjustment of the bias on G3, play a record
and note that the plate current will rise to 0.5- to 0.7-ma. on
loud record passages. In fact, the meter pointer will vary
along with the reproduetion and will indicate the presence
of expansion without listening to the loudspeaker. The
inclusion of a 0-1. ma. meter in the expander amplifier is a
convenience as it simplities the selection of 6L7 tubes for
satisfactory performance and permits the accurate setting
of the 6L7's plate current for operation as an amplifier
without ¢xpansion. When the tube is used as a straight
amplifier set the plate current to 0.3-ma. and then turn the
moving arm of the expander amplitier potentiometer to the
ground side. This will set the gain of the 6L7 at a higher
level than that used with expansion and will block off any
signal through the expander amplifier.

Those who have built amplifiers using this ecircuit have
found that 61.7 is very critical and subject to microphonics.
The divider method of obtaining the various tube voltages
requirved high values of capacity to prevent inter-coupling
between the following stages of the amplifier. In the attempt
to “‘cure” mierophonics the tube has been slung on floating
sockets and in some cases completely enclosed in heavy
shiclds to minimize acoustic coupling between the tube and
the loudspeaker. Moxst of the methods of floafing and shield-
ing werve ineffective to say the least; xo0, ¢ new electrical
version of the circuit was developed. This cirenit—WHICH
HELPED SOLVE THE “MICROPHONICS” PROBLEM—
is shown in Fig. 3.

REDUCING MICROPHONICS

This refinement of the 6L7 expander includes the use of
a 6C8G, one of the newer dual triode tubes as a combina-
tion expander amplifier and rectifier tube. The diode anode
consists of the grid and plate of one of the tube sections
connected together.

The plate load of the 6L7 is 20.000 ohms and while the
gain from the stage i1s lowered there is a great improve-
ment in performance, particularly as far as microphonics

OI-MF 50000  gL7  BMF450¥ 50000  ___ OL-MF 025- = 5.000 OHMS 80
PICKUP 1 ! F8G MEG.
by 400V, OHMS D ———OHMs 8 aoov, — ,6LB [ '
- 2oov || T O1-ME T T er AN |/
e el RSN : >
| /
3y i I SV-3AMP
A0 T2 A, 3 A
|| e x [spkR ]
X " 335 [FIELD
[ %! sme | 2= OHMS
F‘*' 200V,
1 / MF e
’ 35v
—— | 3,01 = 20000 e 16 s
R1 S, TR OHvs -, H 1=
13 TIgME 1 Q 4 0HMs W g lasov =
0.5-MEG. / ‘ ) | w0
L= — . L
3,000 300 BMF-=m 50000 ) G ,'%EJ 4 3
OMMS  OHMS 450V T*  OHMS 2 - 63V samp 10

Fig. 3. By utiliting a type 4CBGC tube the problem of microphonics is solved.
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— MODERNIZED

re concerned. The screen-grid voltage
dropping resistor is of the series type
which is more satisfactory from the
standpoint of inereased fidelity and
helps to decouple the screen-grid eir-
cuit from the rest of the amplitier. A
cathode biasing resistor makes the tube
salf-regulating as far as concerns plate
nd screen-grid current and does away
wth “hand pieking” the twbes.

The amplifier section of the expander
using onc of the sections of the GC8G
provides higher gain than the 6C5, with
the result that the injector-grid (G3) of
the 6L7 can De operated through a
greater range. This permits the ex-
pansion range to he extended to 30 db.
or more,

Constants are also given in Fig. 3
i r the remaining portions of a suitable
amplifier for home reproduction of vec-
o-ds. This makes a low-cost amplifier
with a 6GF8G as the phasc inverter and
woltaye stage feeding a pair of 6L6
tubes in class A operation at the 250-
volt condition. The output is 10 watts
with an expansion range of approxi-

wiately 30 db. with a low percentage of
o7erall distortion.

When huilding expander amplifiers,
have the expander amplifier volume
control placed close to the master
volume control so that the percentage
of expansion can be changed at will.
After playing several hundred records
of every type it was noted that no two
yeords could be played to the best ad-
vintage with the same degree of ex-
pansion, (') This can be traced to (1)
the ever varying compression ratios
used in making records, (2) the level
o' reproduction, and (3) the character-
istics of the equipment used.

USING A VARIABLE-MU TUBE
A cireuit that is of more than passing
interest was suggested to the author

) This ratio is ditficult te visualize. as for
iratance by means of a mierophotograph, with-
cut exaggerating the illustration. In this connec-
tion RCA reports to Radio-Craft as follows: “All
th: records we have ever made have heen com-
pressed from 10 to 20 db. and the totul volume
ronge on the record is of the order of 50 db.
maimum. To show by microphotographs the
d.feren:e in grouve size between a volume range
of 40 and 50 db. would be ditlicult and would
probably mean little to the average person.”

‘ditor

by George Connors of Hygrade Syl-
vania and involves the use of the remote
cut-off characteristics of the 6DG tube.
The circuit of this system is shown in
Fig. 1. The schemalic of the rest of the
amplifier is similar to Fig. 3 and was
included hecause the curves of Fig. b
and the distortion data covered later
were made with this set-up.

The performance of an expander
amplitier using the 6D6 as the expander
tube is shown in the curves of Fig. 5.
It will be noted that the expansion
capability of the 6DG6 is limited as the
cathode bias is reduced and that the
use of more than 20 volts posilive on
the cathode of the tube may cause
rectification to take place under condi-
tions of no expansion.

In order that the maximum expan-
sion capabilities of the tube are to be
realized it is necessary to vary the volt-
age on the control-grid and the sup-
pressor-grid at the same time. In opera-
tion, the varying voltage from the diode
rectifier applied to the suppressor-grid
and control-grid varies the plate im-
pedance and the transconductance at
the same time. How effective this action
is can be checked by examination ot the
curves in Fig. 5.

The harmonic distortion in the ex-
pander stage was measured with the
following results.

6D6 Cathode Expan- ¢% Distor- 6L6

o Bias sion tion OLﬂllt
14 Volts 0Oto Full None to10 W,
17 Volis Full 1.11 10.4

20 Volits Full 1.43 10.2

Average 6D6 tubes work well and are
free from microphonies. Other tubes
having similar characteristics were
tried in the same cireuit and performed
as well. The 6K7 for example

The ineclusion of a plate milliam-
meter is very desirable and the cathode
hias control resistance should be mount-
ed in a convenient place for adjustment.
In operating the 6D6 as an expander
amplifier, set the plate current to a low
value, i.e, 0.15-ma., and when using the
tube as a straight amplifier, adjust the
plate current to 0.75-ma. These current

(Continued on page 504)
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Fig. 2. This illustration shows the <control char-
acteristics of the &L7 amplifier shown in Fig.

Note that distortion is greatest at low percentages
of expansion and decreases as the expansion is
increased. The output of the 4G5 is rectified by the
6Hé and this vaoltage is applied to injector-grid G3;
thus, amplification of the circuit is increased pro-

portionately with increasing phono-record signal
amplitude.
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Fig. 5. Performance characteristics of the expander

amplifier (using a 6Dé as the expander tube) shown

schematically in Fig. 4. Rectification occurs, under

conditions of no-expansion, at cathode biases over
20 V. positive.
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Fig. 4. This circvit, suggested by George Connors of Hygrade Sylvania, incorporates the 6Dé circuit shown in more detail in Fig. 3.
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Fig. 1. The

HOW TO STAGE A
HOME BROADCAST

T VT D D D T O T R DD DT DO LS T R O i gnm RO B ERT E I C H B ER G

ISTENING TO A BROADCAST probably ranks third
in respect to fun, as far as the B.C.L. (broadcast
listener) is concerned. Second, is being a member of
the studio audience; and first, is bemy an actual
participant n the performance.
You can give your guests all 3 thrills by the use of a
home broadcasting “mike,” a few sound effects and—a
little ingenuity!

TECHNICAL PRELIMINARIES

The microphone, or “mike,” may be one of the sort that
can be bought in most radio stores for 25¢ to $2.50. These
normally come with nstructions for connection to average
types of radio sets. Failing that, the “mike” may be a loud-
speaker of either the mugnetic, permanent-magnet dynamic
or erystal type, It is ordinarily connected between the grid
of the detector tube (2nd-detector, in a superhet.) and the
ground, as shown in Fig. 7. (The set-chassis usually is
ground.) Connecting a short wire (with a condenser of
about 0.006-mf. capacitvy in series) from the antenna post
of the set to the chassis will usually keep the regular radio
stations from competing with you when you stage your
own program.

Probably your set will how! like a soul in purgatory when
you first try this out. Don’t let it bother you; it is a good

~WATER~ |[~AIRPLANE~|-FOOTSTEPS~ ~BOMB ~

Latent talent for broadcasting may be dis-
covered by staging your own programs.
Here you learn, via a burlesqued home-
broadcast, the rudiments of ''getting on
the air."

sign, showing that yvou have ample “gain,” or amplification.
You can overcome the howl by placing the mike well off
to one side of the set, and slightly to the rear of it. Some-
times it may be necessary to put a box-top draped with a
Turkish towel near the mike, between it and the set, to
screen out the sound waves «which result in feedback. See
Fig 1.

If your friends are talented instrumentalists, or if the
party has reached the “Sweet Ad-o-line, My Ad-o-line” stage,
there will not be much to staging vour own amateur hour,
provided the accompanist has brought his piano. But far
more fun is had by putting on a dramatic program, which
gives almost everybody a turn at doing a little plain and
fancy emoting. It is especially amusing if the program is
based upon some standard breadcast, burlesquing it a bit.
You might even combine 3 or 4 popular programs; sug-
gestions on how to do this will be given further on in this
article.

Having everything in readiness, you are ready to begin.
Someone (and it had better be you) will have to act as
program manager, studio director and production man.
Arrange the seats as you want them, type out the parts
for your cast, and let them all sit right in the “studio”. They
can leap from their seats to take part in the show, returning

(Continued on page 489)

~CLOCK ~BOAT - -

Fig. 2. With the aid of simple, easily-obtainable apparatus, sound effects which are quite realistic may be obtained. Read text for other effects.
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By permission, of the British
Broadcasting Corporation, Radio-
Craft reproduces and describes

views in the B.B.C. Effects Studio.
U.S. effects, too, are mentioned.

}
1
'

GHOSTS WALK, WHILE BANSHEES SHRIEK AND SOUND-EFFECTS MEN
PERSPIRE, for here they are at the sound-effects table, giving British listeners
all the thrills of a haunted house. The clanking chains are seen manipulated
in the hands of the very-much-alive gentleman at the right, while his fellow-
pook holds a piece of screeching brass against a whirling grindstone. Another
good goblin gadget, not shown, is the builrearer, made by fastening a raw-
hide thong to the .bottom of a small drum, and pulling the thong through
& resined chamois skin. The throaty howls erniﬂeéD may be as terrifying as
one likes, and are frequently used inside the "Wild Man's' tent, to cozen
the suckers into thinking they will really see something, and thus persuading
them fo part with their sixpence. An American ghost, if he has become a
radio performer, also uses the chains, but adds the refinement of rattling
his bonas, tco, as he wafts around the studio. He does not rattle the bones
as in a dicing main (craps to you) but has a special effect, consisting of a
number of small hardwood pegs, loosely strung together, so that they rattle
when shaken. However, the only time the ghost walks around most American
studios is on payday, United States listeners having an inherent disability
to respect a specter, and a habit of confounding ghosts with goats.

SOUND EFFECTS
—THE BRITISH WAY

) lllIlIIIIIIIIIlIlIIIIIIIllIIIIIIllIIIIIIIIllllIIIIIIlIIIIIIIIIIIIlIIIIIIIIIIllIIII|Ill|lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'IIIIIIIIII'IIIIIIIIIIIIIIIIIlIIIl||||IIIIlIIlI|III|'IIIIIIIIIIIIIIIIIIIIlllllllllllllllllllllIIllIlIlIIII|I|llIllIIlIIlIIIIllllIIIIIIIIIIIlIIllIIlIIIIIIIIIII||I|IIIIIIIIlIIIIIIIIIIIIIIIIIIIU
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A SIREN OF THE SEAS, NEITHER A MERMAID NOR A CRUISE PASSENGER,
is the effect for which this young man is striving. Above and at the center
of the cluster of compressed-air fanks he has a sfeamer whistle, connected by
a tube to the tank which he is manipulating. He pulls the lever twice slowly,
twice rapidly and the siren whistle emits a Iouc{D Whoo-whoo-whowho, after
which he can go home to his tea and crumpets. The tanks behind the one
he is using are spares, but the two at the leff are ready to use for other
effects. The one at the left-rear is a whistle of higher pitch: the one at the
left-front bears a 3-toned whistle. Much easier is the system generally adopted
by many major United States stations, which use recordings. The apparatus
is more compad; there is room for a wider variety of effects in tha studio
and in the "props” room where effects are stored. Instead of having to
have a hali-dozen tanks with an assortment of whistles, like our British
brethren, American sound-effects men simply pull the right record from
the rack, put it on the turnteble and place the pickup as nceded. Many
records carry several sections each, so that one may have the sort of whistla
a boat emits when departing, when arriving, when calling for a pilot, when
fog-bound (ah, there, London), or when warning a fisherman to look out.

HEAVEN HELP THE SAILORS ON A NIGHT LIKE THIS, when 5 sound-effects

lachnicians unite their efforts to make life miserable for the fo'c'sl hands
on a windjammer. The men at the right are not holding a bass drum; it is a
tightly stretched membrane, however that is much like a half a bass drum.
The man in the foreground is gafherfng up a handful of sand, which he will
wrl upon the tissue paper in the basket before him—that sounds like a
smother of spraz coming over the good ship Sylvia’s bows. The murmur
of the surf will be imitated by rocking the half-drum, causing the sand on
fhe membrane to slide back and forth in a rhythmic fashion. The potatoes,
sJso on the membrane, will give the rumble of the storm. The two men
holding the long canvas will snap it, to give the effect of the wind slatting
the canvas of the sails, and the white square of cloth can be used to
ugment it when a sharper snap is necessary, or to wipe the brows of the
iweating technicians—for this is real work. The only man who may remain
ttill enough to wear a jacket in comfort is the sound-effects supervisor, holding
the script at the left as he stands beside the wind machine. An excellent
wind machine of American type consists of a slatted cylinder. A strip of canvas
wrapped around it and fastened to its frame chafes it windily when it is turned,

RADIO-CRAFT for FEBRUARY, 1938

ROWING IN THE RAIN is easily indicated. The board in the tub simulates
the sound of an oar plashing in a pellucid pool; the oarlock, fastened to the
tub’s edge may be left unoiled to squeak realistically, or may be silent,
clanking but occasionally when the oar is clumsily manipulated—on purpose.
The shower head on the right-hand nozzle gives the effect of raindrops
striking the water's surface, while the steady flow from the left-hand faucet
indicates that the boat is approaching a waterfall. Closely placed, the micro-
hone picks up all these sounds. Notice that both the sound-effects men wear
eadphones, so that each may judge with what volume to create his effect.
Notice also the overflow pipe at the left-rear of the tub; it must be soundless
so that it does not gurgle when carrying off the “'rain'* and ‘'Niagara Falls'’;
it must be efficient, lest the tub overflow, Many water effects are used in
the United States as well, the most famed of which was that of the [ste
lamented Showboat, which used a tank only a fraction the size of that
employed by the Britishers. For that effect, a paddle wheel was turned in the
small tank, motive power being the sound-effects man's good right arm.
The boat's whistle was a 2-fone pipe, lung-operated. Is it any wonder that
sound-effects technicians are frequent sufferers from heavy colds?
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F.E: 5

NOTE -~
' OWOKE CORES ARE AT RIGHT~
' ANGLES T0 PT. CORES.

construction.

Fig. K. The extra-heavyduty power 5upplz for the 30-Tube Set. Note the cores

01 the power transformers and cho

es are mounted at right-angles.

LIST OF PARTS FOR CHASSIS
No. 4 [POWER SUPPLY)

One Stancor power transformer No ri024,
plate supply, four 61.6, 1".T

One Stancor power trans. No Pll)l? fila-
menté supply, four 6L6, one 83 rectilier,
L. 2

One Stancor power trans. No. 4004, plate
and filament supply, one 543 rectitier, 14
filiments, 61.6 sereen-grids.

One Stancor Bwinging chuke, No C1404, 300
ma., 5 to 25 henries, Ch,

Two Stancor filter chokes, No C1110, 135
ma. 20 hys.,, Ch.2, Ch.3:

*One chassis, 17 x 13 x 3 ins.

One General Electric 83 r'ech'ﬁe]-, Va9 ;

One General Electric 573 reetifier, V30;

Two Aerovox electrolytic comlen~ers type
Gé, 475 w. V., 8 mf. F.C.1, F.C2

type GLS 5. 450

w. V., 16 ml. F.C3., F.C.5;

Two Aerovox clec. cond.

One Aerovox elec., cond. upe PR 50, 50
w. V., 80 mf. F.C6:

One Aerovox elec. cond. type GLS 5, 450
w., V., 4 mf. F.C4:

*One wire-wound resistor, 15 watts, 50.000
ohms, R.R.1

*One wire-wound resistor, 50 watts, 3500
ohms, B.R.2;

*One adjustable wire-wound resistor, 10
;\'a}l.ta, 200 ohms total, tap at 64 ohms,
1R

Three bakelite wafer sockets, 4-prong:

Onc bakelite wafer socket, 5-prong;

*One ceramic wafer socket, 5 prong:

One Corneli-Duhilier (Inal cond., 100 V.,
05-mf., 1..C.1, L.

One CornellADubllmr tubular cond,, 1,000 V,
Ot-mf., ILV.C.}

*One cermnc \\..rm socket,

*Seven terminal connectors;

Eight rubber grommets Y%-in. size:

Three A.C. receptacles, flush type;

*One toggle switch, singie-pole, 10 ampere
capacity ;

One A.C. lme cord. rubber-covered duplex
No, 16 wire, with molded rubber cap.
10 ampere capacity;

Two R.F. chokes, each 1 n—ul]nhenr). 600
milliamperes, R.F.C.1, R.F.C
*Most Radio mail order housos can supply

this item if properly identitied as to title

of article, issue (month) of Radio-Craft

6 prong;

HE POWER SUPPLY for the
Radio-Craft 30-Tube Radio Set has
been designed to give vears of de-

. pendable service. For this reason
all the components are oversize, so that
the receiver may be operated hour after
hour without overheating. But—and to
many people this will be an equally im-
portant feature—filament voltage is
held to 6.1 volts for increased tube life
and lowered operating cost (an appre-
ciable item in a receiver of this size).

Because of the heavy-duty require-
ments of the parallel push-pull 6L6's a
separate source of plate current supply
was found to be absolutely necessary
for good regulation. The plate current
alone of the four 6L6’s is 207 milli-
amperes without any signal applied to
the control-grids. This plate current
will rise to 304 milliamperes at full
output of 60 \vatts. The measured plate
voltage at zero signal was 407 volts
and at full output 401 volts, or a drop
of only 6 volts between minimum and
maximum requirements.

As can be seen, the regulation of cur-
rent versus voltage is close to heing
perfect. A further advantage of the
separate plate supply is that the GL6
screen-grid voltage is not affected by
the plate current variations. Because
the screen-grid voltage remains con-
stant, the fixed-bias for the 6L6 grids
is obtained through this supply from a
tapped voltage divider arrangement.

As will be noted from the schematic,

%0 00

C) & @ ) g‘f\h ®
; “ .,\
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Y
e SERSY —g.m-.gl-—-' T
oy
l. Ne.1d 50L0 14
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Fig. 16. In A are shown the trimmers to be adjusted in numerical. order; in B, the method of connect-
output meter or oscilloscope for alignment purposes; in C, the recommended antenna to be used.
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HOW TO MAKE THE

RADIO-CRAFT
_| SUPER-DELUXE

30-TUBE SET

In this next to last chapter on constructing the
Radio-Craft 30-Tube Radio Set is described the
final chassis required to complete the actual re-
ceiver; the concluding Part, next month, will de-
scribe the loudspeaker complemen’r and the rack

CHASSIS NO. 4 TN s

shown in Fig. 15C, 3 power transformers
are required. The filament transformer,
P.T.2, supplies 5 volts at 3 amperes for
the type 83 rectifier filament, and also
3.6 amperes at 6 volts for the four 6L6
filaments.

The plate current transformer P.T.1
supplies up to 400 milliamperes at 400
volts with choke input. The remaining
power transformer supplies plate,
sereen-grid and filament power to sev-
eral tubes, besides being the source of
fixed-bias for the 6L6’s.

The plate current supply utilizes only
one choke to smooth out A.C. ripple to
a level below 1 per cent. This choke is
of the swinging tvpe and is capable of
passing 400 ma. continuously and still
have an inductance of 8 henries. At 200
milliamperes, the inductance is over 20
henries. It is a brute for size and weighs
over 13 pounds.

The remainder of the plate supply
consists of two 600 volt, 8 mf. elee-
trolytics in parallel and a 50,000-chm
bleeder resistor to protect the con-
densers on the starting surge. The com-
bination plate and filament transformer,
P.T.3, uses 2 filter chokes capable of
passing 175 milliamperes at 20 henries
each. A total current of 125 milli-
amperes flows continuously through the
voltage divider. This transformer sup-
plies filament power for the 5Z3 recti-
fier and 14 metal tubes on chassis No.
2 and No. 3.

CONSTRUCTION

The parts should be laid out just as
shown in the photographs, Figs. K and
L, to avoid hum pick-up. No parts
should be permanently fastened to the
chassis until all the required holes have
been drilled. The sockets sheould be
mounted first. Either rivets or screws
and nuts may be used. The light parts
should be mounted next and finally the
3 heavy units, that is the 2 large power
transformers and the swinging choke.
The wiring of the power pack is next.
Use only high-grade hookup wire or else
use spaghetti tubing over ordinary wire.
The rubber-covered line cord should be
of No. 16 gauge wire and nof the usual
No. 18 or No. 20, as these wire sizes get
FEBRUARY,

for 1938



Radio-Craft offers a copy of the "Official Radio Service
Handibook," by J. T. Bernsley, to the set builder who sub-
mits a glossy photograph of the Radio-Craft Super Deluxe
30-Tube Set which in the opinion of the Editors appears to
lbe the best job. The photograph must be at least 4 x 5
ins., or larger; it is desirable but not essential that the
oudspeakers and rack construction be included in the view.
In view of (I} the
tep-by-step construction, (2] the independent service-
ability of each chassis, (3) the simplicity of the fundamental
design, and (4) the availability of Radio-Craft testing
tacilities in the event of trouble, we feel that many very
fine jobs will have been turned out by our readers.

‘his offer closes February 15, 1938.

THE POWER SUPPLY

LR T TRV T LT U PA RT V

warm when a current of 3
lows through them.

Another point to look out for is the

\.C. toggle switch. The ordinary size
1sed for receivers won't do hecause the
rontacts are too small and would soon
urn out. Use the 10-A. switch recom-
mended in the parts list. A tinal point to
-emember is the aging of the 83 recti-
fier. These tubes contain mercury and
hould be aged for 15 minutes when
trand new, before actually using them
in the set. Simply apply 5 volts to the
filament for 15 minutes. No voltage
:hould be applied to the plates duvring
this time.

A table of plate and screen-grid volt-
ares for the entire set is given in this
instalment, to aid the huilders in

rouble-shooting. All voltages are

measured from socket contact to chassis
with a 1,000 ohms/volt meter on the
500-volt range.

amperes

ALIGNMENT PROCEDURE
Due to the fact that all of the R.F.

~PLUG AND CABLE

L. UT ~
-Qr‘)g (ON FOUR SEPARATE

GES CHASSEIS,

R.F TUNER
CHASSISNE 1

N LF CHANNEL
CHASSI3 ND.2

A.F AMPLIFIER
CHASS51S N2 3

and LF. transformers used in this set
have been pre-tuned at the factory, the
alignment procedure is greatly simpli-
fied because in the majority of cases it
will be necessary only to touch a trim-
mer here and there to bring out the
peak power.

However, in the event that a set
might at some future time be tampered
with or thrown completely out of align-
ment, the following procedure should
be closely adhered to.

PRELIMINARY STEPS

The Multi-wave Tuner that serves as
the basic unit in this receiver has de-
tailed alignment instructions packed in
the carton, so we will not repeat them
here. Plug all 4 chassis together, see
that all tubes are plugged into their
proper sockets and before turning the
set on, connect either an oscilloscope or
an output meter across the demodulator
load resistor, from the junction of R28
and R29 to the chassis. See Fig. 16B.

We wish to point out that while the

ALL HOLES NQT SIZED ARE
MADE WITH A N2 28 DRILL
CMASSIS = 177X 1372 3"

BEMD OOWN

Y i

o 17 .4'—0 V= i/a ™

f—lil |-
7

a'— e

POWER . SUPPLY
CHASSIS N4

Fig. 15. A, sketch of all chassis showing the interconnecting cables;
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TS _cuAsSISNO. 44
C.. 60~

Fig. L. Under.chassis view of the power supply unit, Chassis No. 4.

set can be aligned very well with the
old-style output ineter and oscillator, it
is only fair to state that a much finer
job of alignment can be done by using
a frequency-modulated signal genera-
tor and an oscilloscope, preferably of
the 3-inch type. In either case you must
use instruments. Do mnot attempt to
align the set by ecar or guess-work.
FIRST STEP. Set the signal genera-
tor at 175 ke. and let it run for 5 min-
utes before using it. Remove the grid
lead from the cap of the 6L7 (V13),
2nd LF. tube. Connect the leads from
the signal generator to the cap of this
tube and chassis. Before adjusting any
trimmers, set the knobs on chassis No.
2 as follows: LF, sensitivity, on full;
Bandwidth switeh, on Sharp, Noise
Silencer on Minimum,; AV.C. Level on
Minimum,; DX-Loeal switch on DX;
A V.C.-B.F.0. switch should be set to
the A.V.C. on-B.F.0O. off, position. The
Bass and Iidelity controls need not be
set to any point in particular during
(Continued on puge 491)
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B, layout of the Power Supply Chassis; C, schematic circuit of the power supply.
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BIMETALLIC
CONDENSER

The bimetallic condenser shown in the inset is here used in 3 commercisl
receiver. It compensates for frequency drift of the local oscillator in superhets.
caused by the heat of the set.

Ay INDUCTANCE OF COn

+

¥ ¢OIL

-——-- TEMPERATURE
(VA'LUE OF INDUCTANCE
DECREASES BECAUSE DIMENSIONS DF
COIL INCREASE, THEREBY CHANGING
FORM FACTOR OF Cown.»

UPPER PLATE
MADE OF BIMETAL

"~ LOWER PLATE )

MADE OF BASE OF TRIMMER CONDENSER
@ NO:;_AAAL MADE OF LOW-L055 CERAMIC
M L

INSULATION MATERIAL

PLATE MADE OF BIMETAL CAPACITY OF CONDENSER
FORMS ARC OF CIRCLE BECAUSE

OF INFLUENCE QF HEAT

—_—
yed TEMPERATURE

—— CAPACITY INCREASES
BECAUSE DISTANCE
0 BETWEEN PLATES DECREASES

R.FINPUT OSCILLATOR

167,846
$AICRO-
HENRIES

C OF CIRCUIT
365 MMF. pADDlNr,J

!

|

i € oc CIRCUIT
L . CONDENSER

25884 MMF

SwWITCH
) A 0sC
{BIMETALLIC

=  CONDENSER).1IMME

Fig. I. Showing in A how the heat of a set affects the inductance of its
tuning coils: and in B and C, how the bimetallic trimmer Compensates for
this detuning effect: in D, a jypical, and in E, a commercial-set, circuit.
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"BIMETALLIC

CONDENSER"
AIDS TUNING/

Automatically-tuned radio receivers at last
have become practicable only through the
application of precision tuning methods. A
novel idea that maintains this precision dur-
ing a set's warming-up period is described.

LT RO AT TR TR T LT T TR T BT

NE OF THE interesting trends in present radio
engineering is the attempt to gain frequency control
of automatically-tuned receivers, not only by means
of A.F.C. circuits, but also through the application of

temperature-compensated tuning elements. Indeed, some
modern pushbutton-controlled all-wave receivers do not use
A.F.C. circuits at all, but are caused to operate by the
application of temperature compensation only.

At first glance this information seems about as enlighten-
ing as would be a notice in the papers that “the famous
British naturalist, W. W. Pycraft, distinguishes between
two kinds of germ plasm; the heredity plasm, which passes
on from parents to progeny, and the somato or body plasm,
of which the genes mold men, trees, anything that lives.”

Let us forget all about this highbrow-sounding stuff and
look at a simplified but practical explanation, as presented
in Fig. 1A. We see a coil, the physical dimensions of which
increase under the influence of heat. Despite the “well-known
fact” that attempts have been made to use some of the lower-
priced midget receivers for cooking and baking, one is
hardly willing to believe that the average receiver of con-
servative design becomes so warm as to cause expansion of
its coils exceeding split parts of an inch. One is therefore
inclined to conclude from this calculation that the expansion
of the coil as caused by heat is of negligible influence upon
the proper functioning of the receiver,

CAUSES OF RESONANCE DRIFT

Unfortunately, this conclusion is not correct. Every Service
Man and amateur knows that 1009% tracking on an average
superhet. (one without automatic tuning) is one of those
day-dreams which seldom comes true. The reason for this
trouble is well known and simple: (1) improper design of
the padding condenser; and (2) shift in the frequency of
the local oscillator under the influence of heat, etc.

We know by calculation that a variable condenser with
a maximum capacity of 25,884 mmf{., and an inductance of
exactly 167,846 mhy. are necessary for the oscillator eircuit,
in order to obtain an L.F. of 460 ke. in the broadeast band
(540 to 1600 ke.)., See Fig. 1D. Every small decrease in
inductance in either the R.F. or oscillator coil will naturally
cause frequency shift, with consequently mediocre reprodue-
tion of speech and music. If both coils are atfected, it will
causc detuning of the receiver during operation. This char-
acteristic in a set which is supposed to be automatically
tuned is. of course, intoleralle.

This fault ean be avoided when a trimner condenser of
a design similar to the one shown in Fig. 1B is used. The
upper plate of such a condenser is. as indicated, made of
bimetal, a special metallurgie product which hends under
the influence of heat, forming the arc of a cirele, as shown
in Fig. 1C, and thus causing an increase in the capacity of
the associated circuits. In other words, the decrease of
inductance in the coil (caused by the expansion due to heat)
is neutralized or halanced out by the increase in capacity of
the small bimetallic trimmer condenser.

(Continued on page 496)
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NEW EQUIPMENT
FOR ALL-WAVE RADIO

Experimenters in wavelength ranges both inside and out-
side the usual broadcast band will find on this page several

new items of interest.

L T A T T s T T T L T T TS T

Chairside PPhono-Radio. It is a hard
fizht but radio manufacturers are
gradually getting away from technical
appearances. To this end one manu-
facturer now offers an all-wave, 13.3 to
E50 meter receiver with drop-leaves
that cover-over both the phonograph
and the radio control mechanisms. As
shown in Fig. A only the decorative
lcudspeaker grille is seen normally
( »oth lids down). (1558)

3-Gang Midget Condenser. Experi-
menters long have wanted a condenser
gang for short-wave transmitters and
receivers, A representative new unit of
this type is shown in Fig. B, Gangs are
now available with maximum capacities

'r section as follows: 20, 35, 100 and
140 mmf. (1559)

All-Wave Armchair Radio Set with
Automatic Tuning. Even automatic
tuning has successfully stormed the
realm of armchair radio sets, as Fig. C
illastrates; 10 favorite stations are
a-ailable at the touch of a button;
stelves for bhooks and bric-a-brac add
f1 rther utility to the instrument. Wave-
length range is 16 to 550 meters.

(Allied Radio Corp.)

Load Coils and Wavetraps for the
A l-Wave Set. In FFig. D is shown, at A,
a loading coil which permits improved
operation (reduction of whistles. ete.)
on the broadcast band of an all-wave
receiver without affecting short-wave
sensitivity, an attenuation ratio of 10
to 1 may be obtained. The coil connects
in shunt with the set’s antenna-coil
primary.

The wavetrap shown at B is adjust-
able to interfering frequencies, at R.F.
or I.F,, that cause whistles, and other
iypes of resonant interference. Attenu-
ation ratios up to 500 to 1 may be

obtained without affecting the short-
wave ranges. The coil connects in series
with the primary or secondary circuit
of the antenna coil. (15G60)

Radio-Tuning Motor. Automatic tun-
ing may be accomplished by means of
the reversible motor shown in Fig. E.
The use of balanced, differentially-con-
nected shading coils (for automatic
starting) rvesults in inherently quiet
operation. A contact of course is re-
quired in the radio set; and an A.F.C,
circuit ordinarily must be utilized.
(1561)

Directional-Loop Antenna. Although
designed primarily for use with a par-
ticular type of radio receiver, the loop
antenna shown in Fig. F. is applicable
to other types. This item is of special
interest to owners of boats and planes;
weather and other reports on wave-
lengths 550 meters may be tuned-in.
The loop is shielded. It is rotated by
means of the control unit shown; a 264
to 1 gear ratio affords accurate loop
adjustment, and indicates by a needle
on the scale. (1562)

Radio and Power Qutlet, Service Men
and owners of all-wave radio sets should
study the merits of the outlet shown in
Fig. G. It provides for wall-socket
plug-in connection of the radio set to
the power line and to a doublet antenna
installation. It is impossible to acci-
dentally interchange the two plugs. A
dividing plate serves to isolate the two
sections of the outlet. (1563)

(Continued on page 490)

Names and address of any manufacturer will
be sent on receipt of self-addressed. stamped
envelope. Kindly give (number) in above de-
scription of device.

=

Fig. C. Pushbutten-tuning set.
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Fig. H. VYariable condenser for small sets.
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HOW TO MAKE A SIMPLE

4-TUBE REGENERATIVE

A.C.-D.C. SUPERHET.

A nifty litte |obs for begmners' Regenerative 2nd-detector
As the picture dlagram shows, a
Sth or ballast fube is used. This set is very selective.

M . N . B EITMAN LT T U T TR UL VTR AR

adds plenty of "wallop'

around 4 tubes. Many of these use unusual arrange-

ments of parts, others feature multi-purpose tubes,

let us see just what can be accomplished with single-
function, modern tubes in a conventional circuit.

If the set is to be used on A.C. and D.C, and is also
economical from the standpoint of first cost, the modern
0.3-ampere-type tubes must be used, connected in series.
A vectifier is needed; and, to stick to late metal tubes, we
are going to use a type 25Z6 connected as a half-wave
rectifier. Working from the back end, we turn next to the
power output tube. At the present time the newly-developed
25L6 beam power tube is about the best for series-filament
sets. This tube takes care of a 25-volt drop in the filament
circuit. The power output of the 2516 is 2 watts and this is
more than plenty for all requirements, By placing the choke
in the negative-return of the power supply, we can use part
of the voltage drop created there to bias the power tube.
The plate supply for the 25L6 need not be exceptionally
well filtered.

The ordinary 4-tube midget is a T.R.F. job and lacks
selectivity, A single stage of LF. with a carefully-adjusted,
high-gain LF. transformer runs circles around the gain
obtained with a T.R.F. stage. By employving a pentagrid
converter (tvpe GAB tube) we combine the function of
oscillator and mixer, and have the antenna coil to act as a
preselector.

Next comes the LLF. transformer, coupling the 6A8 to the
6J7 detector. The gain is plenty, but to give the sct the extra
something, we included regeneration (feed-back). Notice in
the cireuit diagram (Fig. 1A) how the plate is coupled back
to the second half of the secondary through the 5-50 mmf.

MANY DIFFERENT circuits have bheen designed

Fig. A. Rear view of the 4-tube Superhet. receiver.

condenser. The 10,000-ohm resistor is in the plate circuit
also to prevent oscillation. There are also numerous con-
densers for complete filtering.

The set can be easily wired and gives really good selectivity
and tone guality. The fully-wired receiver, vear view, is
shown in Fig. A. Note that the circuit ground is not connected
in any manner to the outside ground. This will prevent
possible short-cireuits cemmon to certain types of A.C.-D.C.
sets.

The set may be aligned by listening to stations at about
600 and 1,200 ke., but a signal generator will give you better
results. Connect the signal generator to primary of the LF.
transformer. Set the signal generator to produce 465 ke. and
adjust I.F. transformer trimmers for maximum signal. Next
connect generator to antenna circuit, set it to produce 600
and 1,200 ke. and adjust variable condenser trimmers for
maximum signal. In most cases very little adjustment will
be needed as the parts have been pre-adjusted at the factory.
The regeneration control, while the adjustments are going
on, is left loose, i.e, with the very minimum of capacity.
After alignment is completed, it is adjusted for maximum
signal.

If you wuant to obtain the most out of 4 tubes in straight-
forward circuit, this is the radio set you should build.

LIST OF PARTS
*Qne 2-gang condenser, 356 mmf., C1, C2;
*Qne antenna coil, L1;
*One oscillator eoil, 465 ke, L1;
*One center-tapped LF. transformer, 465 ke, LF.T.;
*QOne trimmer condenser, 5-5¢ mmt.;
(Continued on page 499)

127-0ET. 3 05C. 240-DET. lD. 000

=264NG6 COND. f €
M|

7 ANT.
Vs

100
[ MM

RECT.
( 2576

-05- outPuT

) e

6A8 ) ~ MF
= BAL\ASI’
K-49-C
10 330-
|5 I\ UNE
nzsnsmn) o~ o
| CONTROL)
3 SH IR e I "oy
L CONT.. :ﬁ-'-\
/ P00 A5 2 2516
\\D.DOO-\ ESSS '245&  '30.0000M5 sm J uov
OHM s+ CHASSIS GROUND -
»~.05-MF. sna s:r
- (T (A IF-465KC -+ CIRCUIT GROUND = (£ AMENT “owcuny
ANT, {3TBET B OSC NODET 10006 05" oyTPUT SPKRR
e Ag ) 4517 EHES /w (256 (‘G‘S RECT
i) = N s .05~
- P 2526 (MF
)
200 3 oy E:ZL;ST
MME cuz |
2MEGS ok P!l
: ’ G2l
-
247 iom 330
o O 15
A, LINE
L PE5I5IOR1
—- ﬁu ¥
2526 ZSLS
5-50MME 2§ 3 47,00
REGEN.  MF, oA 4 657
. ] CONTROL (FILAMENT
» CHASSIS GROUND. 2 CIRCUIT)
CIRCWIT GROUND. b 110V, AC-0C

472

. In A is shown the schematic diagram of the 4-tube regenerative superheterodyne receiver,;

in B, pictorially, the wiring of the same set.
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2«WAY POLICE RADIO
OVER 1 ANTENNA!

S'multaneous transmit /receive operation
over a single antenna is made possible, by
means of a newly-developed filter unit (with
one wire inside the other) and a well-de-
signed receiver, at 7 meters.

C- W- PALMER||III|||I|I|1I|II|I|I|lIIIIIIIlllHIIIIIIIlIIIIIIIIIIIllIIIIlIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIII

NEW TYPE OIF FILTER for use in simultancous

transmission and reception on ultra-highfrequencies

for police-radio systems, has just heen developed by

engineers of the G.E. Co. This filter which can be used

for both “station” and ‘“‘mobile” police installations has

scseral novel features that make it interesting to the radio

technician. (This system was mentioned—in a general way

in the article, “Short-wave Radio Marches On!”, in the
December 1937 issue of Redio-Craft.—FEditor)

This new filter permits SIMULTANEOUS *“talking” and
“listening” in the 30 to 42 megacycle (10 to 7 meters, re-
sp ctively) police-radio band, from « single antenne. This
provides the excellent reception atforded by the transmitting
aeial without the expense of erecting costly headquarters
receiving antennas in addition to the transmitting antenna.
Al.o, in the case of the all-steel-tep cars in mobile installa-
tions, the filter is the means for providing « very efficient
receiving antenna by utilizing the transmitting aerial.

I"he filter has very high attenuation at the “elimination”
or resonant frequency and very little or no attenuation to
the hand of adjacent frequencies. Therefore, neither the filter
nor the receiver ahsorbs power from the transmitter. When
used with well-designed receivers, this filter can be used to
receive, without inter-action, signals differing in frequency
by only 4 per cent from the transmitter frequency.
PRINCIPLE OF NEW "HIGH-Q" FILTER UNIT

The principles under which this new high-frequency type
of wave filter operate were described originally at the 1937

JESONANT TYPE OF
LIL"LRA‘S.VV. AERIAL

l FILTER. )
|
~VOLTAGE DISTRlBU;lUN OF

i
_____ ;.:r__———_—l—__———Fi—:__:—ll}i]
|
V\ééVELENGTHi[ : ISCHEMATIC '
Sl OF CONGEN- -/
O | wrreR | i | TRIC_BAND [ |
[

TRANSMITTER

VOLTAGE AT }_l !

TRANSMITTER "STANDING WAVE )
FREQUENCY I | FILTER~

S 34 OF WAVELENGTH OF ___ o
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t

I
0 |
— 3 OF ;
M | WEVELENGTH ! '
- MLMITTER
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Fig. |. A, how the "distributed-constant’ tuned circuit is used as a band

cut-off filter; B, voltage distribution of standing wave in the filter; C, block
layout of the entire system. i
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Fig. A. The concerﬁri:-line band-elimination filter used in connection with
ultra-highfrequency police communication systems.

Convention of the I.LR.E., in New York. It is a well-known
fact that although common practice always demands
“lumped” inductance and capaeity in resonant (tuned) cir-
cuits, in the form of coils and condensers, similar resonant
conditions can be obtained by spreading or distributing the
inductance and capacity over a given circuit.

A contmon erample of this effect is in the flut-top aerial
whieh consists of a straight horizontal wire, yet has a definite
inductance capecity and resonant [frequency just s
though it contained « coil and condenser.

On long wavelengths it is not feasible to use this “dis-
tributed” inductance and capacity for tuning because of
the large physical proportions that the tuned circuit would
assume. However, on ultra-highfrequencies it becomes a
relatively easy matter to “fold up” the short length of
tubing required for a distributed inductance and capacity
tuned ecircuit. Moreover on ultra-highfrequencies such a
tuned circuit displays a marked improvement over lumped
induetance and capacity circuits, permitting Q factors of
large magnitude to be obtained. (The Q, or efliciency figure,
obtained with lumped coil and condenser circuits drops oft
rapidly with increase in frequency and is almost unity 1n
the 2- to 3-meter band.)

An examination of the circuit in Fig. 1A will show just
how this distributed-constant tuned circuit .is used as a
band cut-off filter tuned to the frequency of the transmitter,
preventing signals of that particular frequency from passing
to the receiver vet allowing signals of other frequencies to
reach the receiving unit of the mobile or stationhouse police
installation.

CONCENTRIC-LINE FILTER

In any “concentric transmission line”—i.e., a line in which
one of the two conductors is contained inside the tubular,
second conduetor— (which is another way of describing this
distributed inductance and capacity tuned circuit), “stand-
ing waves” are built up over the length of the line at the
resonant frequency, so that at certain points in the line,
the voltage is zero. See Fig. 1B. It is at one of these zero
points that the lead-in for the receiver is connected, which
explains why no signals are picked up at the frequency of
the transmitter (resonant frequency) yet signals of other
frequencies pass through unobstructed.

The utilization of this eflect permits the receiver to pick
up signals of any other frequency, in the band to which it
will tune, except the actual frequency of the transmitter
which is connected to the same aerial as the receiver. At
the actual frequency of the transmitter the receiver has a
“deadspot” and no signals can be heard.

There is no doubt that this system of simultancous 2-way
conversation will find many other applications in ultra-short
wave communication—its economies and flexibility making
it a particularly suitable system for many different services.
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INTERNATIONAL
RADIO REVIEW |

Fig. A. English hi-fi speaker using small, jixed
center cone to distribute the '‘highs'.

(Phote—R. P. S
Fig. B, Novel German receiver housed in o beauti-
fully designed modern plastic closing cabinet.

Fi?. C. A useful innovation in this British set is the
enlargement (by photographic projection) of that
portion of the scale to which the dial points.

RADIO-CRAFT receives hundreds of magazines
from all parts of the world. Since the cost of sub-
scribing to each of these would be prohibitive for
most radic men, we have arranged with technical
translators to prepare reviews for our readers.

SRR R R e e g e annh

ENGLISH HI-FIDELITY DYNAMIC

HIS UNUSUAL LOUDSPEAKER,

shown in Fig. A, was clipped from a
recent ad in the Wireless Retailer and
Broadcaster (London). Contrary to ap-
pearance, the center cone is noet movable
(See May 36 Radio-Craft for similar
idea with moving cone), since it is a
hollow cone of hard material that does
not form a part of the moving cone ma-
terial. This center cone serves as a
distributor of high frequencies, and
thus results in more even distribution of
the high frequencies.

MODERN PLASTIC PORTABLE

TIIE ATTRACTIVE, modern radio ve-

ceiver shown in Fig. B was displayed
at a recent Berlin Radio Exhibition. It
is made by a German concern—Siemens
& Halske—and due to its construction
makes an ideal portable or home set. The
cabinet is made of plastic material, a
practice which is now becoming popular
in this country, and includes closing
front-doors. The net result is an all-
wave chassis with a resplendent front
and case which sets a new “high” in
portable design.

NEW ENGLISH SET WITH
CALIBRATION PROJECTOR

T THE RADIOLYMPIA show in

England the receiver shown in Fig.
C attracted considerable, deserving at-
tention. It is manufactured by Ferranti,
and includes, as a feature, a “magna-
scopic’ dial, which is shown in detail in
Fig. D. This device operates to ad-
vantage on short-waves, since its con-
struction permits projection and en-
larging of the calibration figures on
a screen on the front dial, thus per-
mitting finer and more accurate tuning.
An idea of the operation of the “magna-
scopic” dial may be obtained by re-
ferring to Fig. D, which shows the
course of the light from a lamp (A),
through a lens (B), through the dial

scale with its figures (C), then to an
enlarging lens (D), to a mirror (E)
from which it reflects back to a cellu-
loid or other translucent-material
screen. The location of this sereen is on
the larger tuning dial.

DANISH 3.TUBE REFLEX SUPERHET

REFLE.\' CIRCUITS are still exten-

sively used in Europe, although now
practically unheard-of in the U.S.A.
The Danish magazine Populaer Radio,
in a recent issue, described the con-
struction of an interesting 3-tube re-
flexed superheterodyne receiver, the
diagram of which is shown in Fig. 1.
Here we find that the 3 tubes function
as follows: tube V1—is termed an
octode, the American equivalent of
which probably is the 6A7 or 6A8, and
which functions as a combination 1st-
detector and oscillater; V2—is a
duodiode-pentode (American equivalent
—6BT7 or 6B8) which functions as the
1st L.LF. amplifier, 2nd-detector, A.V.C.
and A.F. amplifier stage. The 3rd tube is
a simple cathode-type half-wave recti-
fier (1V or 12Z3) which supplies “B”
power from either 110 volts A.C. or
D.C. The multiple functions obtained
front V2 are obtained through reflexing,
since the pentode section of the tube
functions as both the I.LF. and A.F. am-
plifier, The diode sections operate as
2nd-detector and A.V.C., each function
being assigned to a diode-plate,

It should be noted by those who in-
tend constructing this receiver that the
values given in the diagram are those
calculated to give best results with
European tubes. Consequently, some
slight changes or experimenting with
values may be necessary with the Amer-
ican tubes before proper efficiency is
obtained.

In the Eurcpean version this receiver
requires a switching system, A-B-C-D,
to permit covering a longwave band
above the top wavelength of 515 meters
used in the U.S.

Fig. D. This is a close-up view of the dial-projection mechanism of the set
pictured in Fig. C. The transparent calibrated djal passes through a light beam

(i'hotos—NR. I'. 8.

and is projected onto a mirror and then reflected back to a rectangular,
translucent screen located on the dial at the front of the cabinet.
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Fig. I. Schematic circuit of a novel 3-tube superheterodyne receiver using the

reflex principle. The circuit is that of a Danish receiver. The American Equivalents

of the tubes shown above are probably: for Y| a 6A7 or 6AB; for V2 a 6B7 or
6B8; for ¥3 o IV or 12Z3.
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A, One of many typical busy scenes around the mike in
Unit No.

a CBS-WABC studio. Note the "'big board’’ on which the returns are tabulated. At 8, NBC's Mobile

1 in action at Times Square. All the radio networks had elaborate set-ups for reporting the election returns.

HOW RADIO #HANDLED THE ELECTIONS?

Back in 1920, presidential election re-
turns (radiced from one station to a
few thousand listeners) helped inau-
gurate broadcasting as we know it to-
day. In '37, the reporting of election
returns (via hundreds of stations, to
millions of listeners-in), last month,
reached new hengh{s of network broad-
casting studio and "NEMO" {remote
ick-up) technique; for instance [in at
f;m one set-up), remote pick-up points
were contacted instantly by dialing!

N R e

ITH NEW YORK CITY stag-
ing its most fiercely-contested
mayoralty campaign in years,
the major stations bent every
effort toward providing complete cov-
erage for radio listeners. Each had its
own idea of the perfect set-up—spared

*shot’* over the

11:15 p.m. and most of the results have come in; after which they are tabulated and *
air from this CBS {WABC) studio. Drinking coffee helped keep the eyelids from drooping.

no expense, no effort. All achieved good

Fenls, et station did tn order to | e Mol Wil ! o | LA LER

a station did in order to I  BAL

ensure theeagullest information gleaiiing SE%EE?«"?; IQUARTERSIOUARTERS: hﬁi m:%g AVE{‘WRQUEE'OREHEWA:OREHESTRA: :

its listeners with a minimum of delay | SNoiocer ®i® @‘@ ] @1@ ! @‘@ ! et.g ) ex@ i @x(a &Y @‘@ A BOSTFOXN:

makes a fascinating story of radio’s ' ! | | ! i i 1 1 : !

inner workings; a story which would [COMMENATOR).\e y o coe bocue 1 opue ' ocue Y ocue ! ocue ' ocue ' 1 i

¢ ; i o 5 ! . J | ' BSOS ! '

have been imipossible 15 years ago. | I | ] T g ! ' !
The city station, WNYC, had set-ups sTuoIo ! L ! ! ! | 1 i

at b remote points and in 2 studios, all A [ | i i L FSEGAIH ) ENTGT

of which were linked by interconnected |--= -|-=wewedealdof L g Lo LA ot dofradoamad—wn- ]

private lines to the master control room,

to provide instantaneous switchover

facilities. At Police Headquarters, = EQUALIZERS

tahulations were read from the official | 1058E 105

bulletin board; at Times Square, mem- | JAHER “\“iﬁr'c‘\ﬁlh‘% AND

bers of the election crowds were inter- PAD NE TWORK vm"',};’{f",ﬁm

viewed, and bulletins from the New | LINES

York Times on elections in various parts
of the country were interpolated. Fur-
ther data were secured from county
watchers and reporters of the Ameri-
can Labor, Democratic and Republican
parties, and statistical information
came from the station’s own Studio B,
lulls being filled-in with music played
in Studio C.

, plcnup ¥ PICKUP i mcnup ! PIC:(UP—l PICKUP : P!ﬁkém . pl'SK_l’JP : PleUp ) PICKUP ' PICKUP !

NETWORK
| § CHANNEL

TO ATAT.
TO WMCA AND INTERCITY|
TRANSMITTER, /W“‘W\ g\  NETWORK.
COLLEGE POINT, LL.N.Y

The set-up for WOR, key station of
(Continued on page 505)

RADIO-CRAFT

for

FEBRUARY,

Block diagram of WMCA's (Intercity) elaborate "NEMO' ({remote pick-up), and studio set-up for
reporting election returns of N.Y.C., ''Philly,”" and Boston. ''Remotes’’ were cut-in just by dialing!
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SERVICING INSTRUMENTS
FOR 1938

Reviewing the newest test instruments we observe that manufacturers have increased
their figure of sensitivity. Also further progress has been effected towards securing
speed and flexibility under practical working conditions. These improvements, in the final
analysis, mean increased profits for the Service Man.

I AR IR TR A R R U R RS T

P-TO-DATE Service Men will be ments of AF.C, diode balancing cir-
exceptionally interested in the cuits, grid currents of oscillator tubes
6 new instruments illustrated on and power tubes, bias of power detec-
this page; and in noting the 'tors, and a wide range of unusual condi-
appreciable advance in test-equipment tions that cannot be checked by conven-
design over the period dating from the tional servicing instruments. A 12-posi-
October 1937 special Test Equipment tion range selector switch automatically
Number of Radio-Craft. (Incidentally, brings corresponding scales into view.
7 servicing instruments were described Maximum ranges are: 1,000 V. D.C.
in the October issue in the article (10,000 ohms/volt); 1,000 V. A.C.
‘“Latest Test Apparatus for the Service (1,000 chms/volt); 20 megs.; and 100
Man”; and. 6 service units were shown microamperes. (1532)
in the article “Test Equipment for the [
Service Man,” in the July 1937 issue).

ANALYZER

Signal Generator and Frequency
Modulator with 8-Ft, Scale. In order to
: < “Super-Flexible” Tube and Set Tester. eliminate parallex. (w.ron_xz alignme'nt‘ of
Super-flexible 2,000 ohms/volt unit. (I530) Combining the model 321 tube and Dointer and scale-indication) a hairline
multitester (December 1937 Ruadio- m(hca_tmg shaglow-tuner 15 utlllZE(!, to
Crajt, item No. 1502) with the model spot-l}ght the individual range desired,
503 analyzer unit (November 1936, ©0 this newest modulated oscillator. The
item No. 1198) makes available a 340-degree dial has an actual scale
“super-flexible” method of set testing. lepgth of over 3 ft. Excell.ent for use
A different plug-in method of analyzing With an oscilloscope for visual align-
radio receivers, amplificrs, ctc., at the mer3t, since it emits: (1) ll.lnmodulated
socket is obtained without saerificing R.F, (2) 400-cycle amplitude modu-
the complete independence of either lated R.F., (3) 30-ke. band-wobble over
unit and without increasing size or LF.-R.F. range, (4) fixed 400-cycle
bulkiness of (1) the basic tube unit or, <.F.(5) variable 0 to 10,000-cycle A.F,
(2) the multi-test unit. (1530) (G) 130 ke. to 60 mc. R.F.-LF. range.

(Radio City Products Co., Inc.) ()
. (Supreme Instruments Corp.)

Alignment and Servicing Oscilloscope. _

Add a good frequency-modulated serv- 25,000 Ohms/Volt Set Tester has
ice oscillator to this 3-in. oscilloscope Illuminated Meter. A commendable step
and you have a complete set-up for forward in test equipment has been
visual alignment and service. Note that inaugurated with the advent of this
mounting the tube at an angle has put test unit which utilizes a front-illumin-
the screen at eye level. One sweep cir- ated indicating instrument; this fea-
cuit is variable from 3 cycles to over ture reduces the possibilities for error
150,000 cyeles; a 60-cycle sinusoidal by making the scale indications inde-
sweep for simplification of visual align- pendent of room lighting. Instrument

ment is also available. (1531) incorporates a condenser tester, free-
—— point tester and decibel meter. Range
A 10,000 Ohms/Volt Set Analyzer. (Continued on page 494)
This new model has a resistance of
10,000 ohms/volt D.C. Its current drain Name and address of any manufacturer will

- . ! . be sent on receipt of selfl-addressed, stamped
of 100 microamperes is low cnough t0 ,iohe  Kindly give (number) in above or

assure extremely accurate measure- following deseription of device.

[LLUM-
INATED

{METER DRAIN IS DFTEN
LESS THAN 50 MICRO-
AMPERES, LOW-
VOLTAGE SCALE MAX.
1S 3v. AND LOW-

CURRENT SCALE MAX.
15 15Ma._D.C.)

Signal generator has 8-ff. scale, (1533} 25,000 ohms/volt set tester, (1534) A 5,000 ohms/volt unit. (1535)
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NEW CIRCUITS
IN MODERN
RADIO RECEIVERS

he details of the modern radio receiver cir-
cuits that make them "'different’’ from pre-
vious designs are illustrated and described
each month by a well-known technician.

.;. L. S PRAY B E R RY I N 0. 5

(1) UNTUNED R.F. AND FIRST-DETECTOR IN MODERN
SUPERHETERODYNE

RCA Mode! 813K, For tuning all of the short-wave bands,
the only variable tuning used is that of the oscillator. Ganged

the main tuner is a small variable condenser which makes
a total capacity change of the osecillator circuit of only
=lightly more than 9.2% in covering the lowest frequency
short-wave band. It makes a smaller total capacity change
for the other short-wave bands.

Throughout these very small bands where the best broad-
casts are concentrated no R.F. or 1st-detector tuning is used
as the loss, due to off-resonant tuning is negligible, and the
difficulty introduced by tuning would not be justified. This
may be better understood by an inspection of the very small
bands that are tuned. Following is a list of the approxi-
mate percentage frequency change from minimum to maxi-
mum for each band:

Broadeast band .. 324%
49-meter band 1.5%
31-meter band ... 3%
25-meter band ........ 205
19-meter band 2%

The circuit is shown in Fig. 1A in the 19-meter position
oi the wave-band switch.

(2) GREATLY SIMPLIFIED A.V.C. DELAY CIRCUIT

Philco Model 286A. A separate A.V.C. circuit using an
ordinary 6J5G triode makes for considerable simplicity. The
2nd LF. control-grid and suppressor-grid, and the R.F. and
1:t LF. suppressors are permanently hiased at -3 volts. This
ic shown in Fig. 1B. The -3-volt bias is also applied to the
A V.C. control-grid through a 1-meg. resistor. As the signal
v ltage drop across the lower section of the plate coil of
the 2nd IF. amplifier exceeds a 3-volt peak, rectification
starts in the A.V.C. tube making the control-grid become
charged negative by the anount of the average carrier peak.
This A.V.C. voltage controls the R.F, and 1st L.F. tubes by
the conventional control-grid action.

With this A.V.C. system the A.F.C. circuit need not carry
the A.V.C. potential and the detector circuit is separated
for its best performance.

Any system or circuit which must perform a number of
functions is improved by isolation from other circuits as
fir as possible. This circuit shows just another step in this
direction.

(3) NON-DEGENERATIVE BIAS FOR FIRST-AUDIO
Stewart-Warner Models 1911 to 191Y. Since a fixed bias is
almost always desirvable for amplifiers both from the view-
point of output and fidelity these receivers make use of a
bias cell in series with the volume control as in Fig. 1C.
This direct, series grid connection of the bias cell marks
a new application of it. It offers very little reactance or
resistance to the signal supplied through it and is placed
for the minimum possible signal current flow. Its use per-
mits grounding directly the cathode and suppressor-grid
of the 1st-stage audio amplifier 687G.
{Continued on page 498)
for 1938
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THE LATEST

RADIO EQUIPMENT

Technicians use this department to keep
posted on the newer and better ways

of doing things in Radio, Electronics,
and Public Address.

(I T T T e T e T T A T T T T

.

Constant-impedance pot. {1537}

CONSTANT-IMPEDANCE
HEADPHONE CONTROL
(1537)

[Centralab)

WELL-KNOWN volume con-

trol unit designed for mount-
in% on the hecadphone cord has been
modernized. It now utilizes a con-
stant-impedance “L7-pad attenuator
eircuit that eliminates loading mis-
tatch. A worthwhile improvement
o tone quality i thus obtained.
(Cirenit on eontinuation page.)

SERVICING-TYPE PHONO
TURNTABLE (1538)
{RCA Manufacturing Co., Inc.)

WG HIGH-QUALITY automatic

record-changing mechanisms and
a  ecrystal pickup  (impedance 46
ohms) and #arm at prices which
open up a highly profitahle phono-
graph replacement and moderniza-
tion market for service engincers
have just been made available. The
deluxe unit is illustrated. Needle is
top-load and nutomatically adjus
to proper playing position; pressure
is adjustable. *I’lays™ eight 10-in. or
seven 12-in, records automatically.

CAPACITY-OPERATED
APPROACH ALARM

{1539)

CAPACITY-OPERATED relay

that closes a cireuit whenever
anvone approaches the “‘antenna’’-
which may be a wire, metal plate,
sercen, or other™ metal object—is
available, which affords a novel
attraction. This A.C.-D.C. device
may be used for actuating adver-
tising displays, announcing callers,
protecting viluables, and generally
controlling electrically-operated de-
vices (up to 800 W. rating) without
actual contact. Unit is  available
with time delay, limited time delay.
and coded selection.

BIAS-VOLTAGE
TRANSFORMERS (1540)

NEW LINE of transformers

designed especially to furnish
90 to 500 V. D.C. for “C”-bins in
radio transmitters has been an-
nounced ; a rectifier filument wind-
ing is included. The unit illustrated
covers onfy a portion of this range.

\Q <
EXTRA CARBONS
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New patented-featura “iron" solves problems. (1548)

FLLUE R UG

MARINE LOUDSPEAKER
IS WATERPROOF
(1541)

HE MARINE-TYPE P.M. dy-

namic, monel-metal loudspeaker
here shown is designed to oberate
under padverse weather conditions
such as in ocean-going ship service.
Immersing in salt water does not
damage the instrument! Bell meas-
ures 1414 ins.; by o “folding hack™
design un air eolumn length of 30
ins. is oblained : frequeney response:
200 to 5,000 cycles.

HIGH-POWER P.M.
DYNAMIC UNIT (1542)

ERE IS A dynamic horn wunit,

with permanent-magnet iield,
capable of continuous operation at
20 W.; sensitivily is suflicient to
produce high output at low-input
levels. Diaphragm. of duralumin,
undergoes an electrochemical process
to prevent corvosion; and is con-
venienily replaceable.

FLASHLIGHT
SCREWDRIVER [1543)

LLUMINATED screwdrivers have

been described in past issues of
Radio-Craft but the newest type is
so small it clips inio your pocket.
Tool is furnished with standard bat-
tery and bulb. Tip of tempered steel
is machine cross-ground to size: and
mugnetized. Recommended to radio.
refrigerator, aurtomotive and oil-
burner Service Men. Handle g in-
sulated. The smull size of the tool
is illustrated by the pencil along-
side it; in fact, it's small enough to
meet many alignment requirements.

60-W. AMPLIFIER
FEATURES VISUAL
MONITORING (1544)

OTH eoverload und output-level

indication are obtained on indi-
cator points in the new sound-
system amplifier here illustrated.
The entire rated output of 60 W,
may be used in outdoor work . where
music reproduction is paramount as
in dance-band use oneration at a
lower power level affords tremen-
dous rcserve power to handle peaks
without distortion. The frequency
range ut 1 db. is 40 to 12.0v0
cveles  (not considering speaker
distribution network), Microphone
gain, 136 db.: bhone gain, 61 db.
Dimensions, 10 x T x 17 ins.
jong ; weirght, 51 ibs. Tube comnple-
ment: 4-81°6"s, 1-61k7, 1-6F6, 2-6126's,
2-6L6's, 1-5Z3, 1.831.

(Corntinuned an puge 508)

New P.M. dynamic unit. (1542)

Hiluminated screwdriver.

(1543)

ARMORED CAPILLARY
TUBING

THERMOMETER BULB v

v

An aid to radio men servicing refrigerators. (1547}
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'Pluggin’ electrolytic.
(1548)

*'PLUGGIN'" ELECTROLYTICS (1548)

RADIO SET manufacturer has just brought
out a radio set incorporating a tvpe of elee-
tn.lvtic condenser equipped with a d4-prong
(* ®luggin—trade mark) base. This feature is
great for servicing convenience.
ncidentally this condenser design enables ex-
perimenters and builders of original equipment
to design and incorporate in their chassis a con-
struction that requires ne servicing of the con-
denger installation for the life of the equipment.

RADIO-TYPE 2-VOLT CELL (1549)

APACITY ratings of 160 and 100 ampcre
hours are available in a new line of storage
cel 5 designed for radio use. They are rated ac-
co ding to R.M.A. standards. The radio-type
terminals have non-interchangeable marked caps.

ULTRA-COMPACT
WET ELECTROLYTICS (1550)

{Solar Manufacturing Corp.)

NEW LINE of exceptionally compact, non-

v freezing wet electrolytic condensers has been
srnounced. Capacity range is 8 mf. at 500 V.
pesk to 30 mf. at 100 V. peak. This unit will
opernte perfectly at —20° C. whereas most
electrolytics become inoperative at slightly below
frezzing point or zero-degrees C. (32° F.). A
nev; formation process which produces a highly
stabilized film on the anode surface makes it
possible to shelve these condensers for a Yyear
or more without excessive leakage resulting. The
new electrolyte of course has a low freezing
poi it : foil etching and a novel adaptation of the
evlindrical fluted type of unode have helped
achieve compactness.

VELOCITY MIKE HAS
ACOUSTIC COMPENSATOR (I551)

(Amperite Company)

INCE tone controls are not conveniently adapt-

alile to all P.A. systems a new microphone
has been introduced which incorporiates an
‘"acsustic compensator.” Hy a slight motion of
the finger a shutter on the back of the miero-
phone may be moved up or down in order to
adjust the pitch of the system to the particular
rogra’s speaker, ete. In effect an acoustic baffle
is nroduced which absorbs some of the lower
frequencies. and thus reduces the tendency toward
pesk response.

COAXIAL CABLE FCR
HI-FI PUBLIC ADDRESS [1552)

MANY.USE coaxial eable has been designed
which overcomes the limitations of earlier
type: and meets many needs in Radio, Publie
Aidd-ess and Electronies. The central cenductor
is insulated from the flexible outside tubular
conc ictor by means of elongated beads, of a
plas ic known as anhygron (almost as good as
quartz), which are strung on the central con-
ductir like beads on a string.
TUie this new coaxial cable for: high-fidelity
public address voice-transmission lines; antenna

lead-ins; transmitting antennas, transmission
linee and feeders; lines letween photoelectrie
cells and amplifiers: measuring instruments

2-V. storage cell. (1549)

Tiniest electrolytic.
(1550)

and electrometers: aireraft antenna lead-ins;
ete. In short, use it wherever freedom from dis-
turbances or from pick-up, or where good shield-
ing or low capacity are desired.

AUTOMATIC PHONO-RADIO
PORTABLE (1553)

OMETHING NEW in radio is this combination

automatic phonograph and radio reproducer
which plays eight 10-in. or seven 12-in. records
automatically with the lid open or closed. O er-
ates on 110 V. A.C. (An A.C.-D.C. model is also
available.) The recceiver is a 2-band superhet.
utilizing 7 metal tubes.

(1554)

MOMENTARY short-circuit or a surgfe

often cause a fuse to “blow’ unnecessarily.
A fuse has recently been introduced however
which does not open-cireuit unless the short or
surpe is maintained. This obviates the need {and
attendant danger of cduipment burn-outs) for
using too-heavy fuses. Ordinary metals do not
have this lag’” property. The problem was
solved, however, by using a non-oxidizing fila-
ment of high-melting-point (nickel) wire., and
mounting on it some tiny explosive blobs of
powdered magnesium held in a suitable hinder.
The melting point of the nickel is some 1,500° C.,
but the flash point of the magnesium is only
650° C., and on burning it instantly generat s
some 3,000 or 4.000° C.

Thus an overload of appreciable duration heats
the blobs of magnesium to their flash point, and
on burning they melt the nickel filament and
clear the fuse. High overloads of short duration,
however, do not create sufficient heat to raise
the blobs of magnesium to firing point,

The result is that one of these new ‘“mag-
nickel'” fuses of !4 amp. rating will resist the
same surges as a 1 amp. conventional radio
cartridge fuse, and yet will blow on & 75 per cent
overload if the overload persists for one second.
This should at last remove all risk of burned-
out radio sets.

PORTABLE SOUND SYSTEM
(1555)

ERE 15 A 10-W. sound system utilizing two

10-in. P.M. dynamic reproducers and a crys-
tal microphene that will meet all the ordinary
needs, indoors or out, that can be covered by a
partable PP A. system having this power rating.
Note the versatility of the collapsible microphone
stand.

The amplifier unit is shown about mid-way
between the two loudspeskers. In this main photo
the microphone stand is shown extended to full-
height (for orchestra use, etc.) : the action-view
insert at upper-left shows it completely col-
lapsed (for use as a hand-mike) ; insert at
upper-center shows it partly extended (as ban-
quet-mike).

METAL LATHE FOR THE
SMALL PARTS WORKER
(1556)

HOP SERVICE MEN will be interested in a
new 16-speed metal working lathe only 12
ins. between working centers. It is thus con-
venient for the clever workman to make, at low

where high-frequency losses or conductivity losses  cost, replacement parts that often cannot be
must be reduced to a minimum ; galvanometers (Continued on page 507)
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The Acoustic Compensator . . .

in a velocity mike. (I558)

Improved coaxial cable. (1552}

LOUGSPEAKER

"DELAYED -
ACTION"
FUSE WIRE

New ''delay’” fuse. {1554)

I

A lathe for small-work. (1556)




“LEARN-BY-EXPERIMENTING"

BEGINNERS' PRACTICAL RADIO COURSE

CLICK "HEARD
N HEADPHONES

Fig. A. Simple continuity tests being made with the
aid of headphones, test leads, and a drycell.

EXPERIMENT NO, 5A

TESTING
RADIO PARTS

A—CONTINWITY TESTS

Learn radio while building use-
ful radio units! A radio instruc-
tor conducts the Experiments.

CONDUCTED 8Y

SOL D. PRENSKY

i

TEST
LAMP

Fig. B. Simple “short’ tests being made with the
aid of a flashlight bulb, test leads, and a drycall.
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HIS EXPERIMENT on Texting
Radio PParts is the 5th in the series
of practieal radio Experiments, and
is divided into 2 Parts. This in-
stalliment, numbered 5A, deals with test-
ing the parts for defects like “open
circuits” and “short-circuits,” and this
method of testing is usually known as
continuity testing. The other Part of
this Experiment (to be numbered 5B)
will deal with 72esistance testing, in
which method a meter is used to find the
actual resistance of part being tested.
Continuity Testing. A very desirable
methed for testing any part in an as-
sembled unit is to substitute a replace-
ment part for the one being tested. This
methed, though very simple and definite,
is not the most practical, as a full set of
replacements is not usually available.
and for any one of a number of other
reasons, very often cannot be used. It
is therefore necessary to he able to test
each part separately, and it is with such
methods that this Experiment is con-
cerned. Beginners just starting in this
Series, may find it desirvable to refer to
preceding Parts, in the event that any
of the terms used here are not clear.
All terms used here for the first time
are flalicized.

PRINCIPLES INVYOLVED

The general idea in parts testing is
to send a current through the part in
question and observe how the part acts.
This idea is used in the *‘old reliable”
battery and phone test shown in Fig.
A. When the 2 test leads are applied
to a part, and a click is heard in the
phone, it is then apparent that there
are no breaks in the wire, that is, no
open-circuif. Since this simple method
determines whether the wiring is con-
tinuous and unbroken, it is called con-
tinuity testing. This method will test
all parts which call for continuous cir-

cuits such as resistors, coils, trans-
formers, etc. The 1'%z-volt cell in-
dicated here, should give an audible

click with parts having « resistunce up
to ubout I megohm (I million ohwms).
For higher resistances correspondingly
higher voltages should be used.
Condenscrs may also be tested for un
open-circuit, even though they do not
have a continuous internal ecircuit. An
audible click will result when the test
leads are applied because of the charg-
ing current drawn by a good-size con-
denser, After the first contaet or tap
has heen made to charge the condenser,
sneceeding taps should not give a elick

FAHNESTOCK . ==
CLups
i

i3

HEAD -
PHOMES
(N0 CLICK,
SHOWS DPEN
CIRCUIT})

SPRING OPEN RESISTOR

cup

l

1.5VOLT
CELL |}

FAHNESTOC

[P laR
2N

| Ir-‘ d \_,,.:__D

\\mm\“\f.nMP LIGHTING,
SHORTED T, SHOWS

SHORT-

VARIABLE
1V convEnSER g7 CIRCUIT
L sPRING B
b T i 1;*/—‘ ~ SPRING
— staor [ ¥ CLiP
@ we ROTOR LUG

Fig. |.

Pictorial diagram showing the connections necessary to make simple (A) continuity, and {8)

“short' tests. A click in the phones in the former and a lighting bulb in the latter are used as test
indications. Read text for details.
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of the saume loudness; otherwise a short-
circuit is indicated. With a 1z-volt
cell an audible click can be obtained
on the first contact of the test leads
with capacities as low as about
0.0005-mf. (or ahout 500 mwmf.). Al-
though doubling the voltage to 3 volts
will allow the testing of condensers hav-
ing only half the above capacity
(0.00025-mf. or 250 mmf.), it is not
practical to try to test any condensers
much smaller than this, by this method.
Also this method should not be used for
electrolytic condensers, because, in-
herently, they have a comparatively
high leakage.

TESTING FOR SHORT CIRCUITS

When testing parts having low re-
sistance values, it will be practically
impossible to distinguish hetween a part
that is OK and one that is short-civ-
cuited, or, as it is usually termed by the
practical radio man, “shorted”. By the
term short-circuit is meant a condition
where the current can take an unde-
sired path that has little, or practically
no vesistance. This term is one that is
very widely used (and just as widely
misused) in eleetrical work, and it is
well to note that a “short”-cireuit is so-
called because of the low resistance of
its path and not beeause of its short
length. On testing of a low-resistanee
part that has this short-cireuit condi-
tion, the eclieck that is obtained in the
phones will be just about as loud as that
obtained with a good part (since the
good part has a low resistance anyway)
and so, in such cases, the “short” does
not show up.

For this reason, a method for testing
shorts is also given. This methed uses
the same dryeell and a low-voltage bulb
of the f{lashlight type. See Fig. B.

(Continued on pege 488)
FEBRUARY,

for 1938



Service Men may write, requesting answers to specific
service questions. Address inquiries to Service Editor. For
questions answered by mail, a service fee of 25¢ per ques-
tion is made. Only questions of wide interest can be pub-
In view of the "rush" character of most service
calls an effort is made to maintain 48-hour service on mail
inquiries. Let us help you solve your service problems.

lished.

LT T T T T T T TR T

Note: Test all tubes before writing to this depart-
ant concerning a given servicing problem. All
juestions must contain complete information re-
jarding symptoms, and tests to date, so that an
dequate answer may be given.

NOISE IN CAR-RADIO

(39) Robert E. Altomare

(Q:) 1 am forced to call for aid relative to
orrecting eomplaint of noise in an old Atwater
cent auto-radio model 756, installed in a Ply-
mouth 1937 car.

The dynamotor was mounted under front seat.
peaker under the rightside bulkhead. but
he receiver proper, without the cabinet on the

1t side.

Condensers on generator, ignition and ammeter
helped not at all. Chokes in "A” lead hud no
«ffect on noise reduction. Another receiver wus
iemporarily installed in the car but with little
improvement in noise reduction. An ‘“‘over-the-
tep” antenna i8 used. Tests show this aerial to
la responsible for little noise. Supbressor: do
not help.

What do you think is responsible for
tremendous amount of noise pick-up?

How could the circuit be changed to introduce
inter-gtation morge guppression?

{A) The noise pick-up on the Atwater Kent
medel 756 automotive receiver in your cuase is
; robably due to 3 cauxes, any one or all of which
»ill produce the symptoms outlined.

A wellshielded receiver for automotive service
has long been a reguisite for satisfactory opera-

the

&

tion. Unquestionably. there is a good deal of
pick-up from surrounding eables, tubing. reds.
ete. It in lhirst essentinl to shield the receiver
thorouszhly. to prevent ignition noise pick-up.
After that iz accomplished make sure that the
steering column. oil-gauge line and water tem-
periture tubing are all well bonded and grounded
at the enyine aide of bulkhewd. Use a ground
clamp to secure good contuct to the steering
column., Make grounding or bonding leads as
short @s possible to body and engine bolts.
The antenna mentioned as "‘over-the-top’ ty¥ype
is a low-capuacity antenna and. since it does not
mautch the receiver in question. selution to your
problem may be @ pair of “running board™ plate
‘T'hese chould be connected to the receiver through

RFE 10.000 OHMS
(39 (VARILBLE)
=
1
i
|
> |
Bk A
| =
o-mel LT A

HMS
o.x-mr./; 0
Fig. Q39. Adding a ‘''noise control’’ to an

AK.756 receiver.

SERVICING

QUESTIONS

ANSWERS

low-capacity shieliled cahle. the shield of which
is securely grounded at both ends. This type of
antenna will provide the necessary “gain” due
to hetter “‘matching’.

For interstation noise suppression. connect 2
10.000-0hm variable control into the cathode cir-
cuit of the R.F. 39 tube as in Fig. Q.39. As more
resistance is intreduced, the gain of this tube
will hecome less amd only signals of a strong
character will he heurd. (See Fig. Q.39A),

WEAK YOLUME

{40) J. C. Trindle, Charles City, Iowa

(J.) We are having trouble with a Coronade
model 41013, a  4-tube, 2-volt battery set by
Kingston. Weakness is main trouble. When
ground wire is removed, volume inc¢reases slightly.
The low frequencies are received very poorly.
Tubes. butteries have all been replaced. as have
heen the wavetrap, antenna and oscillator coils.
The alignment has Leen checked several times.
The oscillator and antenna trimmers peak OK
but the high-frequency trimmers are rather
tight. Can you help us on this problem?

{A.) Unfortunately, no data for the Coronado
modet 4108 is availnble. However, the symptoms
deseribed in your letier point toward trouble in
the oscillator portion of the receiver, wherein
oscillator fremuency is helow received frequency.

Sugrest that alignment of oscillator be checked
again, remembering that the cerrect adjustment
for the oscillator shunt trimmer is at the

(Continued on pege B5OO)

OPERATING NOTES

ANALYSES of

RADIO RECEIVER SYMPTOMS

R e e R R T ST T T U TG

Arvin 1937 Auto Radio Sets. Any vibrator

jise which may occasionally incrense 1o an un-
€ sirable level mfter a period of operation of un
Aivin car-radio set may be corrected by the
following procedure :

(1) Warm up the radio set by playing for 20
t+ 30 minutes. Tighten the 1 screws which hold
the power transfiormer to the radio chassis. Thi
wil effectively eliminate must cases of vibrator
ir lerference.

(2) An additiona]l remedy for R.F. interference
it to eut the grounding braid connecting the tun-
ing condenser to the radio chassis. The particular
grounding braid is located close to the point of
ertry of the tuning flexible shaft. Do not cut
ary other grounds on the tuning condenser s
this might introduce motor noise.

NosLiTT-Srakks INDUSTRIES, IxC.

Not Always the Veolume Control's Fault, 1
w=3 called in to change a volume contrel on a
-tundard type of modern receiver, with dynamic
spocker, and proceeded to do so, but the second
v. ume control behaved in exuactly the same man-
nee, that is, it was silent to about half-way and
th:n came on suddenly.

| tonk the chassis to my bench und tried an-
other volume control, same result. and thorough
chaeking of associated circuit diselosed nothing,
so I went ahead with the centering of the voice
coi, as | had noticed a very slight fuzz in the
tene. When [ tried te set again the velume con-
trul worked perfectly, and I ean see no other

RAaDIO-CRAFT
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reason for its behaviour than the voice coil
sticking at a certain point anhd requiring a cer-
thin strengih of volume to lonsen it.
As this might happen in any nodern receiver
[ am sendiny it along in case it is worth printing,
A. 8. MasonN
Ringsion, Ont., Canada

Stewart-Warner Maodels 3011 to 349, Some of
the maolel 3041, 3012, or 3043 receiver cirenits
may oscillate or “growl” especially when tuned
to weak station: or betiwveen stations. We have
found that this osc¢illation ean always be elim-
inated by connecging a ground to the receiver.

However, if a set s to be used without a
ground, the cireuit ean be kept from oscillating
by connecting u huffer condenser from one side
of the power line to the chassis within the =et.
The eondenser should have a capueity of 0.01-mf.,
and a voltiige rating of 1,000 V., or more. If a
shielded type is used, it cun be soldered to the
chassis under the lond speaker.

In connecting the butfer condenser. first solder
one terminanl to the chussis under the apeaker.
Turn on the set, then touch the other terminal
to one wire of the line cord and note whether
the hum increases or decreuses. If the hum in-
creiges, touch the condenser terminul to the
other wire in the line cord. Then connect the
condenrer to the line card wire which causes a
decrease in the hum. This will usuully be the
iine cord wire which connects to the twisted wire
from the on-utf switch.

1938

Note that, effective with this issue, Radio-
Craft will include special servicing data
regarding late models, as released by
manufacturers, inasmuch as these bulletins
are not received by many Service Men.
Service Men are requested to submit only
illustrated, CHARACTERISTIC TROU-
BLES of radio sets; payment is made after
publication.

Later production receivers are heing built
with such a line huffer condenser to prevent any
oscillation. Sets using the condenser c¢an be
identified by the letter “8” on the back of the
chassis also on the outside of the carton near the
serial numbher.

Condensers will be supplied without charge if
you wish to install them in any of the sets you
already have which are oscillating. No-tharge
orders will he honored only if seriAl numbers of
the receivers are listed.

STRWART-WaRNER Conp.

Stromhberg-Curlson Lahyrinth Maodels. Distor-
tion and ratlles in these receivers may be traced
to the usual sources, such as:

(1) Foreign particles in speaker; (2) damaged
or ilefective speaker cone; (3) loose voice coil:
{4) voice coil off-center: (5) loose grille cloth.

In addition. cheek the following:

(6) Foreign particles on top of labyrinth, or
between Iahyrinth and eahinet: (7) loose sereen
over labyrinth exhaust in bottom of cabinet;
(R) warpedl sound-spreading  vanes striking
agninst cone or leather.

If the screen is loose in the bottom of the
cnbinet, tack it down so it won't rattle. Its
purpose is to keep mice, etc., from nesting in
the ruadio cubinet.

In the cuse of warped sound-apreading vanes.
it has been determined that this is caused by
faulty hundiing or storage before the vanes were

(Continved on page 503)
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Fig. A. New propel-repel, 22-in. antenna drops to roof-top for cify use.

Fig. B. The set cnd loudspeaker are on the panel.
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Fig. C. The faster you drive, the louder the music!

ANY, but not all, the devices
here described were shown at
the Automobile Show in New
York City, last month. How-
ever, each of these items will have
appeal for some of the readers of Radio-
Craft. The first item on our list, for
example, is rapidly increasing in popu-
larity.

Retractable Antenna. It is an an-
tenna that must be fitted right into the
car, but once it’s installed you have
only to shove it 2 feet into the air, or
retract it alimost flush with the top of
the car, to suit reception conditions or
other needs. See Fig. A, which shows
the antenna pictorially and schemati-
cally. (For m’f'r, mention No. 1565.)

Instrument Panel Speaker-Grille. We
find in both the 1938 de luxe and stand-
ard Ford V-8 cars an instrument panel
designed to accommodate the radio-set
controls and the loudspeaker. As shown
in Fig. B, a grille is provided, behind
which may be placed the loudspeaker;
and, too, the set. Each year the car
makers think up something new to in-
trigue the car-radio fan.

Compressced-Air Volume Control for
High Driving Speeds. An amazingly
ingenious device is available in the
1938 de luxe Pontiacs. See Fig. C, which
shows this “Automatic Leveler,” as
Pontiac calls it. The purpose of the de-
vice is to increase the volume of the
radio set as the speed of the car reaches
a point where the noise created by the
high-speed operation of the car makes

Automobile

NEW RADIO ITEMS
FOR CAR OWNERS

about these new car-radio devices:

Retractable Car-Antenna

Built-in Instrument-Panel Loudspeaker
Compressed-Air Volume Control for
. High Driving Speeds
Sound-Directing Louvers

Dual-Wave Set for Trailers
Long-Wave Converter for Car-Radio

R GUIDE
‘\< };i‘/ Se{'s
£LOOR PLATE Most of these

released at New
Show last month.

R. D. WASHBURNE

items were

e AT TR R U

a higher volume of the radio set neces-
sary for its enjoyment. Since this device
is like no other radio instrument we
will devote a little space to describing
its method of operation; and servicing
procedure.

The volume-control circuit is con-
trolled by an air switech which is
mounted on the front end of the cylin-
der head and is operated by the force
of the air flow through the radiator.
When the car reaches a speed of 50 to
60 miles per hour, the contacts close,
grounding the lead from the receiver
and increasing the volume; and when
the speed is reduced to 45 to 55 miles per
hour the contacts open and return the
receiver to the original volume setting.

This speed range may be adjusted
by renmeving the cover of the air
switch and adjusting the tension on
the coil spring around the paddle

(Continued on paye 500)

\
DIFFUSION
LOUVERS

Fig. D. Louvaers direct sound from driver.
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2,000 PARTS MAKE 1 MODERN RADIO SET!

MODERN, powerful radio set, capable of world-wide
A reception on all 6 wave-bands, is a delicate and com-

plicated machine. Yet it must be put together witheut
mistakes. Hundreds of minute parts must be fitted per-
fectly, and the final assembly must be a sturdy job.

The average automobile contains in the neighborhood of
2,000 separate parts, but its assembly is child’s play as
compared with the production of a radio set! An automobile
can go through the factory and roll out on its own power
n less than a day. But it is a far bigger job to put together
a radio receiver that will operate under today’s requirements

A NEW V.-T. VOLTMETER

Here is a vacuum-tube voltmeter which permits accurate
measurement of "'control' voltages. It incorporates a Re-
verse-Current Control and a Condenser-Diode Rectifier.

M AC K STI E R L T GG AU G

IOIINNY Q. SERVICEMAN is a very

of many

suppression, volume expander or other
similar stage of a modern set! It just
isn’t done so easily, and that goes for
any 20,000-ohms-per-volt voltmeter, too.

much confused individual when it
comes to servicing the latest radio
eccivers. As a matter of fact, the “Q”
ands for the “question-mark’ in his

nind when he attempts, with average
fest equipment, to localize defects in
ry portion of an A.F.C, A.V.C, noise

HOW TO MEASURE "CONTROL"
VOLTAGES

The reason, of course, 18 that con-
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Fig. 1. Schematic diagram of the new A.C..D.C. vacuum-tube -voltmeter.
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of long-distance reception.

Checking on the equipment used in a 20-tube receiver,
engineers at a well-known factory got out their slide rules
and did some figuring. The stock department laid out, as
shown in the illustration, the equipment that goes into the
20-tube set. THERE ARE EXACTLY 987 UNITS!

But this is only part of the story. Each of the 20 tubes
is counted as a unit, but each is in itself a delicate assembly
parts. The power transformer, again considered
but one of 987 units, is a complicated, finished product of

(Contined on puge 500)

Fig. A. Appearance of the V..T. voltmeter.

ventional test equipment isn’t sensitive
enough for rapid, accurate determina-
tion of the “controlling” voltages in the
aforementioned circuits. By conirol
voltages we mean the voltage which
is responsible for the trigger-like ac-
tion which takes place in cach of the
above, and which are the result of very
small currents flowing through very
high resistors.

For example, the load resistor in an
A.V.C. circuit which is usually between
0.5- and 2 megs., and across which the
A.V.C voltage is developed. We know
that the current which flows in this
resistor is veally the rectified signal cur-
rent, and is of extremely small magni-
tude, even if amplified A.V.C. is em-
ploved. If we attempt to measure the
voltage across this load resistor with
an ordinary voltmeter, or even with

(Continued on page 499)
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Radio Service Data Sheet

PHILCO MODEL 38-116; CODE 125

I5-tube A.C. superhet.; automatic tuning; bass compensation; automatic volume control; § bands {530 ke.-18.2 mec.): push-pull 4L6G

output; variable |F. selectivity; (5-W. output.
(Sece Data Sheet 221 for schematic civeuit)

INTERMEDIATE.-FREQUENCY CIRCUIT

1. Viewing each instrument from the front. set the receiver
and Signal Generator controls as follows: (a) Seleetivity-Fidelity
control (clockwise). (b) Volume Control, at maximum {(clock-
wise). (¢) Magnetic Tuning Switech (ofT), (d) Bass Compensi-
tion Switch, first position from “off.” (e) Range Switch, posi-
tion 1 (broadcast). (f) Receiver Dial at 580 ke. (g) Signal
gencrator indicator set at 470 ke.; and the "Attenuator” control
for maximum output.

2. Connect the Signal Generator output cable through a
0.1-mf. condenser to the control-grid of the 2nd ¢K7G LF. tube.
Then adiust the LF. compensators as follows: (a) close com-
nensator 52B by turuing to the extreme clockwise position, then
pad compensator 52A for maximum output. Now realjust com-
pensator 52B for maximum output. (b) Connect the Signul
Generator output lead through the 0.1-mf. condenser to the
control-grid of the 6A8G mixer tube, and adjust the following
compensators for maximum output: 51D, 51C, 51B, 5l1A. (c¢)
Repad 52A (see Note A)., check for 2 equal peaks. Treble-
Selectivity control in expanded position (counter-clockwise).

RADIO-FREQUENCY CIRCUIT

1. Conncet the Signal Generator output cable to the *“Red”
and “BIk™ terminals on the aecrial panel (rear of chassis). The
ground connection of the cable should be connected to the
“BIk” terminal. Set the controls as given under “Intermedinte-
Frequency Circuit” (a-b-ec-d) and set the Range Switeh, Signal
Generator and Receiver Dials as given in the following procedure.

2. Set the controls and adjust the compensators for maximum
output as foliows:

Kange Switch  Signal Generator Compensators
Position and Receiver Dials  in Order
1 1,550 ke. 36, 181, 18A
1 580 ke. 34
1 1,550 ke. 36, 18B, 18A
5 18 me. 36C
b 18 mc. 25. 6, roll tuning condenser
4 11 me. 368
3 7 me. 341A
2 4.5 me. 36A
5 1¥ me. 36C
5 1% me. 25. 6, roll tuning condenser

MAGNETIC TUNING CIRCUIT ADJUSTMENT

(a) Set the Magnetic Tuning Switch in the “out” position
(counter—clockwise). (b) Volume Control maximum (extreme
clockwise). (e} Turn Treble-Selectivity control to the Selective
position {extreme clockwise). (d) Now turn the signul generator
indientor 1o the 1,000-ke¢. mark and adiust the “Attenuator”
control for u weak signal. Then adjust the receiver dial for
maximum output at this freduency.

NOTE: The receiver dial MUST be tuned very accurately to
the 1,000-ke. signal in order to miake the following adjustmentis
correctly.

(e) After adjusting the receiver dial. turn the Magnetic
Tuning Switch “on”. {f) Now. turn compensator 53B slightly
to the right or left (about Yi-turn) and proceed with adinstment
“g”. (g) Adiust compensator 53A primary of the discriminator
transformer for minimum output; then readiust compensator
53B secondary of diseriminator transformer for maximum output.

The ubove udiustments ure now checked for accuracy as follows:
Freauency Test

With the 1,000-kc. signal tuned for maximum output turn the
Magnetic Tuning Control back und forth; that is, from the
‘out’ to ““in” position. The reading of the output meter should
not change in either position. If the output meter realding
changes, mugnetic tuning circuit adiustments should be repeated.

VOLTAGES MEASURED FROM
sC s !'.J SOCKET CONTACTS TO CrAS SIS
CD;J:C?L =\ ST 1F
(7Y
P2 228¥%0 —©
310 J o SUR.G.-Y.5v
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pie. _pAUM 6.3V AL
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2404 2% st 250412 O ¢
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Fig. 1. Underside view of chassis showing socket voltages. The voltages indicated

by the arrows were measured with a Philco 026 Circuit Tester, which contains

a sensitive voltmeter. Line voltage 115 A.C.—VYdlume control minimum—Dial set
at point where no signal is present—Range Switch in broadcast position.

A further check on the magnetic
tuning adjustment ig to very carefully
tune in a broadeasting station and
then turn the Muagnetic Tuning Switch
from the "‘out’” to the "in'' position.
With the switch in either position, the
tone of the station should not chanye.
If a chunge of tone or hiss develops
repeat the above Magnetic Tuning
Adjustments.

Sensitivity Test

{1) To check the magnetic tuning
cireuit for sensitivity, turn the Mag-
netic Tuning Switch to the “off"”
position, and tune in the 1,000-ke.
signal. Then adiust the ‘attenuator”
control of the signal generator for a
good audible signal—approximately 20
V. on the output meter.

(2) Now detune the signal (first
above and then below the 1,000-ke.
mark) to a point at which the signal
is weakly heard. At each point turn
the magnetic tuning control “on™.
When the control is turned ‘“on” the
signal should return to normal output

strength. If the magnetic tuning circuit does not pull the signal into
resonance. the primary compensator 53A should be carefully readjusted.
NOTE A-—Slowly shift signal generator indicator between 460 and 480 ke.

As the indicator is turncd. 2 peaks wil]

about 465 ke. and the other about 475 ke. These peaks should give the same

deflection or reading on the output met

pensator B2A must be slightly readjusted to the right or left (not more
than % of a turn) until the peaks are equalized.

Fig. A. Phileo model 38-115 console
receiver.

be noted on the output meter; one

er. If the peaks are unequal, com-

DET-05C
6ABG
@\©J
J
e
QST CONT
ENTG

s
N
of
~15 -
<
<t <
| R
W= ;&_
‘7 ¢ < M O
U 0O O ©
® Mmoo
A © ® © @

2

29 o
[ = [a]
3 2
va) T

ey
CISCRIMIN

MAG-TUN

SOe l/

518°51A
IF EXPANDER UNIT

Fig. 2. Top view of (A} R.F.

unit showing trimmer locations, and (B} LF. unit showing #rimmers.

RADIO-CRAFT

for FEBRUARY, 1938

485



ARE YOU FOR OR AGAINST?
Is Radio Servicing Merely a

THE

QUESTION:

1937, issue of Radio-Craft
Mr. J. P. Kennedy, who is well known in the radio
field, stated that "Radio servicing is not a goal but
a stepping-stone to engineering or merchandising.
As a permanent occupation it is probably the most
difficult way you could choose to make a living."”
In a box appended to this article, the editors
invited Service Men actively engaged in their

In the November,

Stepping-Stone to Higher Positions

In the Industry?

profession, to comment upon this statement. Did
they agree or disagree with the viewpoints which
Mr. Kennedy disclosed in his article? The 5 best
letters received before October 15, 1937, were
awarded a 2-year subscription to Radio-Craft.
These as well as 3 additional letters, receiving
Honorable Mention, are reprinted below. Addi-
tional comments from readers will be welcomed.

e G A T R O A TR T T T T

HERE ARE THE ANSWERS:

AWARD

Dear Sirs:

I have read with deep interest an
article by J. P. Kennedy, entitled “Is
Radio Your Vocation?”, in the Novem-
ber number of your magazine.

Mr. Kennedy, whom I reeall as a con-
tributor to Radio-Craft when he himselt
was engaged in service work, knows
wheveof he speaks, and 1 agree fully
with his views,

Even so, there is nothing in M1, Ken-
nedy’s article to deter the prospective
Service Man from entering the field of
his choice. Radio repair work alone is,
in many cases, not sufficient to ensure
a good incomme, but the intelligent, am-
bitious, and adequately-trained Service
Man, pessessed of suflicient working
capital, will soon bridge the gap be-
tween the Service Man and the mer-
chant, and will branch out into the
radio and appliance sales, public ad-
dress, and industrial electronics fields,
or possibly into the parts distribution
business. In Mr. Kennedy’s own words
“Thus you become a merchant selling
not only your services but the products
which vou have learned to present to
people in the mwest favorable light.”

No normally ambitious man, starting
out in any trade or profession, con-
siders spending his life working at the
hottom of the ladder, and in the radio
field servicing is undoubtedly the bot-
tom rung of that oft-mentioned ladder.
No Service Man possessing a modicum
of what it takes will remain such. It
won’t happen in a day, the transition
may be gradual, but he will in time
advance to a managerial or executive
position in the merchandising field, or
if his study has prepared him for it, to
a responsible position in the engineering
end of Radio.

Therein lies the enviable future, the
gold in the Radio hills.

RarrH L. GREEN,
Valparaiso, Ind.
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AWARD

Deur Sir:

I certainly do not agree with Mr.
Kennedy’s statement that radio servic-
ing is merely a stepping-stone to a
better job or position and nothing more.
Such a defeatist attitude toward the
business of radio servicing is as perni-
cious as it is fallacious.

A Service Man who looks upon his
work as merely a transitory stage with
merchandising, engineering, or manu-
facturing as a final goal is certain not
to put the enthusiasm and eoncentration
into his business that it deserves and
requires if it is te be given a fighting
chance in the fierce competition of
today.

Too much of this sort of thing is be-
hind the present low estate of servicing.
Almost invariably, radio servicing is
combined with some other form of busi-
ness activity. Perhaps it is selling radie
sets; it may be a side line for a gen-
eral electric shop; or it may be a spare
time way of picking up a few extra
dollars for a person who is regularly
employed in some entirely disassociated
business. In only a very few shops has
radio servicing as a pure and unadulter-
ated business heen given a fair trial.

I firmly believe that if a man is will-
ing to give the same amount of thought
and effort to the building up of a radie
servicing business that he would be re-
quired to put forth in any other busi-
ness, he can build up an enterprise that
will he just as large and just as re-
munerative as his business ability war-
rants. A man who intends to make serv-
icing his life work will be constantly
alert to new ways of improving his busi.
ness. He will keep himself abreast of

WITTIQUIZ and ORSMA
DEPARTMENTS

In order to find room for the letters
printed on this page, it was found neces-

sary to omit the Wittiquiz and ORSMA
departments from this issue.

RADIC-CRAFT

the most modern methods of servieing
and advertising his business. He will
be sure to take advantage of modern
equipment in order to do faster, better
servicing. Knowing that any permanent
business must depend upon satistied, re-
peating customers, he will see to it that
his work is of the best quality and his
relations with his customers are pleas-
ant and business-like.

He will set astde a portion eof his
income for advertising and for new
equipment. He will keep his eye on the
growth of his business and will expand
that business as rapidly as, but no more
rapidly than, conditions warrant. He
will augment his income from the actual
repair of radios with other sources of
income that are open to him as a Service
Man: modernizing old receivers; in-
stallation of special antenna systems;
installation of record-playing attach-
ments; writing of technical articles for
radio puhlications, ete.

He will do all these things, for he has
cast his lot with radie servicing for bet-
ter or worse, and he is determined that
it shall be “for better.” He is not stum-
bling aleng with his eye fixed upon a
distant star; he is watching carefully
every step he takes as he moves steadily
forward in an interesting, rapidly grow-
ing, remunerative business,

Joun T. FRrYE,
Logyansport, Ind.

AWARD
Editor, Radio-Craft:

Have read and re-read the article in
the November, 1937 issue of Radio-
Craft several times, entitled “Is Radio
Your Vocation?”.

In a great many ways Mr. J. P, Ken-
nedy is correct. In many more ways Mr.
Kennedy either supposes a lot, is famil-
iar only with the progressive radio Serv-
ice Man, or is familiar only with the
larger city Service Men. Radio is worth
studying. There is a future to radio serv-
icing. A man can make a good living in

(Continued on page 501)
FEBRUARY,
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KNIGHT PUSH-BUTTON TUNING MODELS
AT STARTLING LOW PRICES!

KNIGHT Radios bring you Push-Button Tuning and every newest
feature at prices that it EVERYBODY'S purse. Here are radio’s
supreme values! The beautiful 6 Tube AC 2-Band Superhet shown above-
offers an R.C.A. and Hazeltine licensed circuit with Push-Button Tuning,
new Slide-Rule Type Dial, Electric Eye, Tone Control, A.V.C., Electro,
Dynamic Speaker, and 3 Watts power output — all for only $23.95.
In the 60 other KNIGHT models, you'll find values equally astonishing
— made possible only by ALLIED’S volume and low distribution costs—
prices that make the KNIGHT Radio’s Greatest Value, offering biggest
profits for you. 61 KNIGHTS to chcose from — a set for every purpose

— 5 to 16 tubes, for AC, AC-DC, 6 Volt, 32 Volt, Battery, and Auto
operation. See all 61 models in ALLIED’S Catalog. Send coupon now.

DEALERS! ¢ SERVICE MEN! ¢ SOUND MEN!

AMATEURS! ¢ SET BUILDERS!
You all need ALLIED’S Catalog. Everything in radio in one great book,
at lowest prices— 164 pages of Sets, Parts, Kits, Sound Systems,
Amateur Gear, Test Equipment, Books, Tools, ete. — every Radio
requirement at your finger-tips for instant reference — easy to use and
profitable to order from. For ALLIED'S low prices save you money.
Send coupon today for ALLIED’S free 1938 Catalog —radio’s complete
supply guide!

ALLIED RADIO CORP. ]

ALLIED RADIO CORP
833 WEST JACKSON BLVD., CHICAGO I
Dept. 2-B8

[0 Send your Free 1938 Catalog
[J Send Free Parts Lists for ...............co0u.

Address .. o . I
City . . State I
TETE BN NN SMh GEED DI DEEN NN GEEE GEEE D
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These books were written to be used—and
have been. Like RIDER'S MANUAL
each is a proved book, selling year in
and year out—edition alter edition.
These books have sold a total of 252,000
copies!

VIBRATOR POWER SUPPLIES

by Garstang and Rider

¥301Y - 4341y - Y301y

It becomes increasingly imporant that service-
men have the information on vibrator supply
systems which is contained in this book. For
vibrators gre used in auto rodio sets, 32-volt
farm receivers, mobile P. A. systems, coin-
operoted music machines, etc. 280 pp. Pro-
fusely iflustrated. . . . . . $3.00

RIDER * RIDE

AUTOMATIC FREQUENCY

CONTROL SYSTEMS

With Auvtomatic Frequency Control Circuils in
most new higher-priced models, knowledge of
“AFC' means money In your pockell Learn
the practical focts, from these easy-to-under-
stand explanations. Gel yaur copy loday.
Cosh in on profitable “"AFC"” work. Hard
covers. 144pp. . . . . $1.00.

m
=
.

THE CATHODE-RAY TUBE

Written especially so you can undenstand the
subject. With introduction of new, cheaper
Cathode-Ray Tubes, this book is even more
indispensable lor its complete practical infor-
mation on Osnlloglaphl, oftc. 336 pp. 450
illustrations. . I $2.50

SERVICING SUPERHETERODYNES

Changes, changes, changesl That has been
the hlstory of the superhetercdyne circuit. Make
repairs Quickly by anal¥tin® the different parts
of the circvit quickly. Rider shows you how in
this revised edition whl;h hm 2868 plolsuuly

1.00

illvstrated pages.

AN HOUR A DAY WITH
RIDER’ BOOKS. —60¢ each

114 « ¥3Q1Y

ON AUTOMATIC VOLUME CONTROL
will spesd uvp your AVC work. 96 pp. 65illus. |
ON RESONANCE & ALIGNMEN‘ You
need thisl 96 pp. 48

ON D-C VOLTAGE DISTRIBUTION IN
RADIO RECEIVERS, How d-c voltages are
led 1o tube slements, etc. 96 pp. 69 illus.
ON ALTERN ATING CURRENTS IN RADIO
RECEIVERS—with drawings and diagrams.

JOHN F. RIDER, PUBLISHER
1440 Broadway, New York City

RIDER * RIDER « RIDER « RIDER * RIDER

YOU NEED ALL
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"LEARN-BY-EXPERIMENTING" BEGINNERS'
PRACTICAL RADIO COURSE

TESTING RADIO PARTS

(Continued from jr.aye 480)

Whenever o short iz suspected, this method
will indieante snch a eondition by the lighling of
the budl, The use of a low-drain bulb iz specified
here, not so much to preserve the life of the
drycell (it is not properly a “battery” until 2
ar more cells are used), as to make the bulb-
test mwore ilexible. Awny resistance of lews than
abyut 20 ohims will cause this bulb to show some

light. as it draws only 60 milliamperes at full
brillianey. Thus the Lulb will light even when
the short. i3 not a perfect one, as 13 the most

common cuse.

In using the hulb test on coils, it is necessary
to keep in mind that coilg having a few turns
will. and should, cause the bulb to light brightly.
This is as it should be, bhecause the resistance
of such coils (like short wave coilzs). when gowd.
is extremely low. On the other hand. a coil for
the broadeast band ean he tested, if e is used,
a8 it hus a pgreater resistance. After some ex-
perience with observing the hrightness of the
buib, it will be found to be a simple nratter for
the experimenter 1o recognize the ditfercnee in
the brightness praduced by a good broadeast
coil winding and by a shorted one. Moreover,
this difTerence in brightness will also prove useful
in distinguishing between  low-resistance rheo-
stats, like the & and 20 ohm variety, that ure
usually bard o recognize on resistunce tests
using a meter, such as will be des¢ribed in the
next installment (lixp. 513).

PART A—CONTINUITY
TESTING

Procedure and Results

(1) Open-Cireuit Test with Phones —The pair
of hendphones and dry cell are connected s
shown in Fig. 1A, using fuhnestock clips as
hinding posts to facilitate connection to the phone

tips. (Note: The poiarity of the bhattery docs
not matter). A fairly long pair of test leads
{about 2 to 3 ft. long) ending in spring clips

will Le found convenient. Tap the two free ends
of the test-lend clips toxether to get a click in
the phones.

(a) High- and Low-Resistance Test

the primary of an audio-frequency (or.
is often ecalled, just “andio”™) trans-
former. (Note: This primary winding iz, in
etfect. equivalent to u resistance of the order
of a thousand ohms.) Clip one test lead to the
terminal of the primary. and tap the other test
lead on the other primary terminal. Observe the
loudness of the click, indicating a continuous
cireunt.

Test 1the secondary of an audie transformer.
{Note: This secondiary winding is, in eilect,
equivilent to a resistance of the order of ten
thousand ohms.) Olserve if the click for the
secondary is weuker than it is for the primnry.

{b) Corndenser Test

Test a fixed condenser. (This may be a mica
or paper condenser having a capacity of
0.0005-m(., or preferably, higher.) Note il any
clicks are heard after the first few taps. Il such
evidence of a continuous eircuit is found in this
type of condenser, the puart is to be rejected as
unsaiisfuetury.

Test
as it

(2} Lhort-Circoit Test with Bulb—The bulb
and drycell are connected as shown in Fig. 11,
and the test leads are attached as hefore. Touch
the test leads touether and observe the brightness
of the buib

(1) “Short” Test
Test a variable condenser by rotating its shaft

and observe if the bulb lixhts. If it does, it is
an imdication ef a short-cireuit (in this case,
beciuse the plates touch).
(b) Testing An Unknown Part

Test some part, the condition of which is
unknown, to determine whether it is (a) open-
circuited, (b) short-cireuited or (¢} good.
Sugrestion applyink to classes or cluh groups:

Let the teancher select 3 parts ns unlknowns,
choosing, if possible, one having (a) an onpen-
cirenit, one huving (b) a short-cireuit, and
une (c¢) good part, and labeling these simply as
Unknowns I, 2 and 3. The student then tests
each part for open- and short-circuits and re-
curds the results by a check in the table below:

CONCLUSION
{1) An opéen-circuit may be detected by the
absence of a click when the part is connected

in series with a drycell and phones.

(2) A short-circuit may be detected by the
lichting of a bulb when the part is placed in
series with it and 4 battery.

QUESTIONS

1. A shert-vircuit is o c¢alled because the eur-
rgnt path otfered by it is: (short in length; low
in resistance,; or, not continuous).

2. In the continuity test with phones, does
the primary or secondary of an audio transformer
give the louder click?

8. In the above test, if no elick is obtained.

it is an indication that the circuit is: (definitely
shorted definitely continuous; or, definitely
oben}t.

4. In the above (continuity) test. a condenser
is shorted if we obtain: (no elick: a click on
only the first contact and no elicks thereafter; or,
repeated clicks).

3. In using the short-cirenit test with a bunlb,
on s high-resistance unit (in this case anything
between 100 und 1.000.000 ohms), if the bulb
lights. it is an indication that the circuit is
(definitely shorted: definitely open ; or, definitely
goud)

*Aunswers to these questions appear on page 404,

Teachers of radio classes and club groups are
invited to write to the Editurs concerning the
use of reprints of parts of these Experiments in
quantities for schoul use.

LIST OF PARTS

§iOne 1.5-volt drycell
convenlent)

t7One Ph—pair of headphones, 2,000 ohms;

1Two fuhnestock eclips:

+One pair of test leads (a 2-color pair, 3 ft. long,
with spade lugs and alligator spring clips is
convenient} :

One B—bulb, flashlight tyne, 2 volt, 60 ma.;

One miniature socket for above with
terminals, porcelain;
iAlso parts to be tested, such as audio trans-
former. fixed condenser (any capacity above
0.0005-m(,), and variable condenser: and any
parts of unknown condition if available. {Sug-
gestion for such wnknowns for schoo]l groun:
open  resistor, shorted volume control, good
transformer.)
tParts so marked were used in preceding Ex-
periments.
iMost Radio mail order houses ¢an supply thi
item if properly identitied as to title of article,
issue (month) of Rudio-Craft and year.

(the intermediate size is

BCTeW

TABULATE YOUR RESULTS HERE

Iart Open

Shorted Good

Unknown 1

Unknown 2

Unknown 3

Please Say That You Saw It in RADIO-CRAFT
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HOW TO STAGE A HOME BROADCAST

{Continued from page 466}

when they have finished, so that they get a
chanee to participate in the fun passively as
well as actively.

SOUND EFFECTS FOR THE
AMATEUR PROGRAM

One thing that certainly shouldn’t stump you
is the sound effects and the more of these. the
merrier. It is always amusing to actually sce
what crude apparatus is used to produce the
realistic sounds,

Of course, you can have elaborate apparatus,
too. Many good sounds are obtainable on pho-
nograph records. and these ure widely used by

:ommercin! stations. For example, there is a
recording of locomotive clfects—starting, run-
ning. and stopping. There are traffic effects,

a'rplane effects, and crowd noises. One disc
bearing the latter is to be run st 78 r.p.n., and
if you run it at 33 r.p.m. instead, there are
apt to be some red faces at a mixed party, for
the words become intelligible at the slower
speed.

Now refer to Fig. 2. which illustrates the
particular group of 7 effects incorporated in the
umatenr-program script appearing at the end
of this article; and also refer to the word de-
cription, immediately following. of these effects.

WATER-—-Water gives an excellent imitation
f water. To imitate the sound of splashing
water, simply splash water. If you wrap a bucket
round the water, at illustrated, it will hold
together better than if you just try to stand the
water loose on the table, with nething around
. for water is very difficult to pile up.

AIRPLANE—The sound of an airplane is
imulated by holding a piece of ecurdbonrd aguinst
.ne whirling blade of an electric fan. For an
approaching uirplane, bring the effect closer to
ne mike: for a receding plane, take it away.
'he plane will sound as if it is going more slowly
f the card is held near the ends of the bhlades:
aster, if near the center. Look out for your
Ingers. because electric fans sometimes snap at

ou,

FOOTSTEPS—Footsteps sound more like foot-
weps  than anything except (footstens. Have
omebuody hold the mike close to your feet as
1ou, wearing shoes with leather heels, walk on

bare floor. If nobody will carry the mike.
curry it yourself, as illustrated.
BOMB—To simulate an explosion, strike a

Jeather cushion with a flat stick. The wider the
tick, the higger the “bomh.” For the wreckuge
which foliows the explosion, erush a thin wooden
verry box, which is held close to the mike (see
CRASH" illustration)
CLOCK STRIKE—The chime of a striking
wk can be imitated by hitting a fryingpan
with the handle of a knife. DitTerent tones are
ad by using different size pans (or even small
ols) and by using knives with metal, bone or
oden handies. Exberiment until you lind the
e which best suits your aesthetic sense.
WHISTLE—The deen tones of & boat whistle
nay be had by blowing across the top of the
nouth of & thoroughly empty bottle. The larger
the bottle and the wider its mouth. the deeper
the tone.

FIRE--The erackling of flames c¢omes out of
the loudspeiker when the noise made by erinkling
a crumpled sheet of cellophune goes into the
microphone. The cellophane may be taken from
a pack of cigarettes. When the fire gets bad and
the roof of the burning building supposelly
collapses—hreak up a berry box. as descrihed
under "BOMB™.

flaving mastered these effects. for our “amateur
hour.” let us see how some of the other and
more pretentious sound effeets are managed.
{ltadio-Craft readers may recall that some of
them have been illustrated and described in pust
issues.—/Fl ditor)

ADDITIONAL SOUND EFFECTS

HORSES HOOFS- -Horses' hoofbeats are best
done with 2 “plumber’s friends” or halves of a
coconut shell, one being held in each hand and
“kloppety-klopped” on your chest or a table top
in proper rhythm. But as coconut shells are
not always available, so heavy teacups may he
used with not-so-geod results. Galloping is easy
to imitate with the hands and lap. The left hand
is held with the palm abeut three-yuarters up-
ward, approximately 8 inches above the lap.
Now slap the palm with the fingers of the rizht
hand which then continue onward to smack the
right thigh as the left hand follows to slap the
left thigkh. The faster you do it, the faster the
horse gallops. And the harder vou do it, the
closer he is to the microphone—and the more
it hurts. The microphone, of course, should be
placed near the hands, and the volume controi
stepped up asa much as is required.

RUNNING FEET--The ecasiest way to simulate
the sound of running feet is to place the miero-
phone on & cushion on the floor and run past it.
The reason for the cushion is to aveid shaking
the mike; it makes a horrible sound if it's
shaken while connected, and the little earbon
grains inside it may be damaged when a carbon
mike is used. If they are hurt, the microphone
becomes what technicians term “on the lLum®.
Always disconnect the '‘mike” battery when the
microphone is moved. Then you can shake the
mike as much as your heart desires.

RAILROAD TRAINS8—Railroad trains uare
easy to fake as fur as the sound is concerned.
Two pieces of sandpaper rubbed together with
the correct tempu muke the chuff-chuff of the
steam. The speed with which they are rubbed
can make the train stop or start. To make it
approach or leave the scene. waulk toward or
away from the microphone. But better do it in
your stocking feet to aveid unwanted noise. The
boat whistle ean be counterfeited on a toy
ocarina, or by whistling inte your cupped hands.
1If you don’t know how te whistle that way, any
boy in the 5th Grade of grammar scheol can
teach you.

If you satill can’t get it (NOTE: We couldn't.
—Ed.) you can blow intoe the neck of an empty
soda-pop or beer bottle. depending upon what
sort of party it is. The sound will be reasonably
accuriate. For decper tones, use larger bottles
for higher tones. sinaller ones. Don't try partly
filling the lottle with water to chanze the pitch,

(Continued on following page)

2ND-DET
’°/

LOUDSPEAKER
USED AS MIKE,
CDONNECTS ( THROOGH
CDNDENSER} TO DETECTOR-
TUBE GRID (CaP)

P (WASSIS

{GRID carP)

AT

Fig. 3. In A is shown,
pictorially, how a loud-
speaker {used as a mike),

*.006:-MF. d
g & (asour) is connected to most

CHASSIS

(:') e

radio sets; in B, the
schematic diagram of
the same connections;
and in C, similar con-
nections using an inexpen.
sive carbon microphone.
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RAYTHEON

MEETS
EXACTING

STANDARDS
OF

RAYJTHEON makes tubes
for ghe majority of licensed
set/manufacturers in the
Unyted States! For that rea-
son, RAYTHEON tubes not
only meet the exacting stand-
ards of more Chief Engineers
than any other—but they
must perform in more diversi-
fied circuits than any other
tube!

Your RAYTHEON jobber
gives you these same stand-
ard tubes in sealed cartons
for exact replacement in any
receiver!

Order RAYTHEON for
greater permanent tube
profits,

445 Lake Shore Drive, Chicage, 1Y,
420 Lenington Ava., Méw York, N, Y.
55 Chape! Stri
S55 Howard Stre

415 P

5
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'“wom.n‘s LARGEST EXCLUSIVE
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TRAIN FOR

TUITION
AFTER GRAD(IATION

Mail coupon today for details
of my “Payaftergraduation
plan’’ and famous Coyne
*Learn by Doing’® method
of practical shop training for
your start for success in this
big-pay field. Age or lack of
money nced not hold you back
.+« Get training first; then
take 18 months to complete
small monthly tuition
payments starting 5 Months
after you begin training.

LEARN BY DOING

IN 12 WEEKS IN COYNE SHOPS
Coyne Training is practical, thorough, easy to
grasp . . . you learn quickly by doing actual
jobson real electrical ma-
chinery in training. Not
by books—not a correspond-
ence or a home study course
—youare trained right here
in my big Chicago training
shops. You don’t need pre-
vious experience or a lot of
Expert instructors guide

book learning.
you every step of the way. Start any time,

EARN WHILE LEARNING
Job Help After Graduation

Big things ahead in Electricity mean steady
jobs, good pay, and a real future for the
trained man in this fascinating *“‘live" in-
dustry. Thousands of opportunities.
Rush the coupon TODAY for Big Free
Book with hundreds of photos of the great
Coyne Shops in Chicago—Opportunities in
Electricity — How we can train you for
your start in this field and let you pay your
tuition after graduation in easy
monthly payments. If you need part time
work to help out with living expenses my
employment department will help you get
it. After graduation you wil be given
Free lifetime employment service.

DIESEL, ELECTRIC REFRIGERATION
AND AIR CONDITIONING TRAINING

Now included at no extra cost. Take advantage
of this training to increase your earning capacity.

GET MY STORY

I have a mighty interesting story to tell
about my school that will interest any fel-
low who wants to get ahead ... Fillin the
coupon today aml mailit tomeandyou'll

get my big FREE Cat-
alog and all the facts. 4{ c EWH -5

i--------------------.-----l
g H. G LEWIS, President, H
H Coyne Electrical School, H
H 500 S, Paulina St., Dept. 28-78 Chicago,. TI1. H
p . Send me, without cost or_ obligation, your Big

p Free Book and details of Pay-Tuition-After- v
3 Graduation-Offer. M
[} L)
B NAM Byrpomppiieg b $65GOPeN S92 0w I BPold o HT8 o [ ]
[ ] ]
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(Continued from preceding page)

for a vigorous toot may produce an unwanted
shower bath.

MARCHING FEET—Marching men require a
bit of apparatus. Make a light wooden frame
about 18 inches square and run heavy wires
across it, about 2 inches apart, in ene direction.
Take a number of pegs made of inch-square
pieces about 3 inches long, and drill a hole
through each of them, about a half-inch from
one end. Thread them on the wires, keeping
them about 2 inches apart by means of beads or
lengths of tubing, and see that they all swing
freely. That's your army. To make them march,
hold the frame in both hands and bring the
ends of the pegs down smartly on a table top,
lowering one end of the frame before the other.

SWIMMING--The sound of a boat approaching
or of people swimming ¢an be faked fairly well
by dabbling your hands in a bowl of water—
a dive by striking the surface of the water in
the bowl with your fist. That's a good dive;
for one in which the diver lands upon his tummy,
strike the water with the palm of your hand.
And you'd hetter wear your bathing suit when
you do this, for it's apt to be pretty messy.

MISCELLANEOUS EFFECTS—A  10-cent-
store siren whistle is good for a wind effect:
dried peas dropped onto a tin pieplate simulate
rain; baking powder crunched in the hand
simulates a person walking in snow. Thunder i3
obtained by shaking a big sheet of metal, such
as galvanized iron; and the roars ef wild beasts
by punching a hole in the bottom of a tin can,
I knotting a string through the hgle and pulling

the string through a resined cloth while the can
is held in the gther hand neuar the mike.

QOther sound effects may be invented as needed;
and you needn’t be a second Edison, either.

PROGRAM SCRIPT FOR HOME-
BROADCAST BEGINNERS

Now, as to the script, suppose you combine
3 or 4 popular programs and thus get, let us
say, "Warden Rlowes' ' 20,000 Years on Slow
Boat's Ham-ateur Hour.”

Brace yourselves, here it comes:

MAJOR: Hel-lo everybody, this is Katie. No,
that's wrong. This is the Slow Boat, and it's
only the heginning, folks, only the be-e-e-gin-
ning. And that's ypour hard luck. I'll bet you
wish it was the end already, don’t you? Well,
round and round she goes—and comes out
here! Tonight we present that gripping drama
of prison life called “Gun With the Wind”,
with an all star ham-ateur cast.

Seated in a waterfront saloon are Bloody
Amouse, and Mandy the Avenger. two of the
most murderous murderers in Oshkosh, our
honor e¢ity for tonight. (Calling) Oh water
boy! Water boyhoy. Oyoyoy.

SOUND EFFECT—WATER

AMOUSE: Now wou listen here, Mandy. I got
big ideas. No more Tommyguns for us, We's
got to control de taxicrab racket. We's gonna
use airplanes. Airplanes and bombs.

MANDY : We's going to use what?

AMOUSE: Airplanes. You know. Airplanes. Like
this.

SOUND EFFECT-—AIRPLANE

MANDY : (Sneezes) Ha-chu. I understand. Turn
that ‘ere plane off before 1 catches cold.
(EFFECT STOPS) And bums did you say?

AMOUSE : No, dumkopf, bombs. Bombs, like in
Japan, pot bums like in here.

MANDY: Oh, you mean bombs like this?
(PAUSE) Hey, you sound-effects man.
NEW EQUIPMENT FOR
ALL-WAVE RADIO
(Continued from page 471)
Ultra-Midget Broadeast-Band Variable Con-

denser. A variable condenser with a capacity
range sufficient for tuning across the entire
| broadcast band, vet having the small dimensions
indicated by comparison, in Fig. H, is now avail
able.

By removing plates from the condenser lower
wavelengths may be reached. The rotor plates
interleave with the stators, in the usual manner.
but the dielectric imstead of being air is bake-
lite (or some such material), in the form eof
thin washers. Set builders who go in for the
“ultea-tiny”* will welcome this long-wanted tuning
unit. (1564)
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Where'd you go?

SOUND EFFECT—FOOTSTEPS APPROACH-
ING

AMOUSE: Here he comes now.

SOUND EFFECT—BOMU

MANDY: The idiot. He's lost the place. He's
one elfect slow.

AMOUSE: Don't tell him. You'll make him
nervous. Get on with the seript.

MANDY: Oh yes. Here we are. I'll pick it up.
What you plan to do?

AMOUSE: I plan to be de head one in de
taxicrab racket. I got de boys started now.
In one second they're due to drop a bomb on the
Alanmalagamuted Taxicrab company. Listen.

SOUND EFFECT—STRIKE 3 TIMES, AS OF
A CLOCK

MANDY : lloy, what an explosion. And timed to
the minute. The clock’s just going to strike 8.

SOUND EFFECT—FOOTSTEPS

AMOUSE: Eight g¢'clock to the minute, That's
some timing.

MANDY : Sh:h-h, Shut your big mouth. There's
a man wulking over to our table.

SOUND EFFECT—BOAT WHISTLE

AMOUSE: Hello, Mr. Who is you?

NASTY LAUGH, AFTER WHICH HE SPEAKS
IN AN EFFEMINATE VOICE.

SHADROE: Hehcheh. I'm the Shadroe. The
Shadrve knows.

MANDY. Don't sound to me like he knows much.

This sort of thing e¢an continue as long as
your patience and that of your audience holds
out. You ¢an write it by the yard. But sooner
or later, like all ordeals, it must come to an end.
So that you don't just leave it hanging in mid-
air, here's a suggestion.

MADAME: I smell somecthing burning.
MANDY: That’s the audience; they're burning

up.
SOII}NI) EFFECT—-CRACKLE OF FLAMES
MADAME: And I'm getting awful hot.
MANDY: It's about time this program got hot.
SOUND EFFECT—FLAMES NEARER

MADAME: Ooocooh, Mandy. 1 see fire. We'll be
killed.

MANDY : Then you'll see more flames.

SOUND EFFECT—FLAMES, BUT GOOD AND
LOUD

MADAME: Mandy! Mandy! Save me! Get me
out of heret

MANDY : Hush your mouth. Just blow that fire
out.

MADAME: It's too big—I mean the fire. I can't
blow it out.

MANDY : Do what [ tell you. Blow at it

MADAME: You're crazv. It’]l make it burn
more. What do you want me to blow for,
anyway?

MANDY: So that ] can give a blow-by-blow

description of 1t!

SOUND EFFECT—GONG. (HIT A BIG POT—
not the Madame—HARD)

MAJOR: All right, all right. You were just a
little nervous that time. Come back and try
it again some time—in 1946. And now to
return to the list. There are 5,907,652 voles
for Amouse, 5,907,653 votes for Mandy-—and
24 votes for Underwood! Geod night, every-
body, and goldurn you.

ANNOUNCER SIGNALS AUDIENCE (holds
aloft a large card on which is written
“APPLAUSE™) FOR WILD APPLAUSE.

PREVIEW OF 1938 FASHIONS
—SUCCESSFULLY TELEVISED!

(Continued from page 457)

National DBroadecasting Company, prior to the
demonstration. "we feel sure television will be
able to perform great service in the fashion field.”

After the demonstration, the audience agreed.

This 1938 show by television—forerunner of
“Christmas shopping. from the depths of your
easy chair. made easy by air”—had as honor
guests of NBC a group of stylists who 4 days
later saw their television-previewed styles “in
the fiesh’* at The Fashion Group’s annual style
spectacle which attracted an  international
audience at the Waldorf-Astoria,

Images sent from RCA Building's (Radio City)
ard-floor television studio, by coaxial to Empire
State, were received via radio on the 62nd floor.
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NEW CONDENSERLESS
TUNING SYSTEM
DEMONSTRATED!

{Continued from puge 461)

for

slider contact a little 2-wheeled “trolley car”
design (as shown in Fig. 1C and E) is used.
‘The “car’* carries, half-way between the wheels,
the contact which is made of u sturdy alloy of
phosphor-bronze, A guide rod (see Fig. 1A) in-
stalled parallel with the muin-cail presses the
irolley car against only 1 turn of the winding
or coil .{which is wound oh a rotatable cylinder) ;
and presses the phosphor-bronze contact against
the spaced turns of the rotating coil, which is
wound with heavily silver-plated copper wire.

Another interesting detail of design is revealed
in Fig. 1E. The side walls of the 2 little bakelite
wheels of the trolley car extend into the narrow
space between adjacent turns. In short, the
turns are used as shown in Fig. 1E to guide
and to move the trolley car buck and forth along
the coil, turn by turn.

THE "INDUCTANCE-TUNED" CIRCUIT

Everything else is simple. We gee in Fig. 1F
n standard tuning circuwit with fixed inductivity
but varinble capacity, and as comparison an
nductance-tuned circuit. The padding condenser
P shown in Fig. 1B has been omitted in order
%o simplify the circuit. Methods for coupling the
ntenna with this tyvpe of tuning circuit are
shown in Figs. 1G and 1H. The use of an indue-
tance-tuned circuit for interstage coupling is
‘hown in Fig. 11. Similar circnits for the con-
erter stage of a superhet. receiver are available.
N.B.—Unfortunately, the condenser shown fixed,
n Fig. 1F, should have been shown variable.

Editor)

FANGE: 545 METERS TO 175 METERS

Finally, a word about the waverange covered.
the designer explains, one is ahle to cover
with a single coil the entire broadcast and nolice
inge (545 meters to about 175 meters). By
application of 2 variable tuning ceils her stage
{see arrangement of Fig. 1D) and the use of
a waveband switch one is able to cover the quite
ectensive range from about 550 kilocycles to
megacycles.

A receiver with such a large waverange, as
de monstrated at the lecture, is shown in Fig. 1J
and IL. Onec sees in the center of the chassis
the shielded set of coils which are of similar
design as those shown in Fig. IA. The only
difference is that 2 tuning c¢oils have lLeen in-
s'alled in every compartment. It may be of
interest to notice that the 2 tuning coils are
ianstalled parallel to each other {(as shown in
Fig. 1D) and ure tapped by the same trolley
cnr. This car is of course equipped with 2
senarate phosphor-bronze contaets.

20-FOOT SCALE ELIMINATES AF.C,

)M especinl great interest is the extremely
large tuning scale (see Figs. 1J and IK) de-
signed in the form of a spirul having a length
of approximately 20 feet. A dial window which
moves automatically up and down is used to
simplify the reading of the scale.

he extensive length of the tuning scale is of
greal interest for designers of “electric tuned’
reczivers, hecause it provides possibilities to
obtiin split-hair tuning without the use of the
tro blesome A.F.C. circuits!

1. is known that custemary motors will stop
witnin a range of plus or minus 1/16-inch.
Alt sough 1/16-inch seems not much to talk about
it nieans nevertheless 3° to B° on the usual tuning
dial. or-——when expressed in terms of [requencics
—& tuning deviation of 2,000 to 5.000 cycles. Now
let us compare 1/16-inch in relation to a scale
of length of about 20 feet, Expressed in fre-
quéencies this 1/16-inch now means hardly more

thar 300-100 cycles, and a better adjustment can
hardly be obtained with the average A.F.C.
circuit,

There remains only one fact to be mentioned,
the price of the new tuning device: which is,
according to Mr. Ware. about the same as that
aske for a set of tuning circuits for the wave-
range from 510 ke. to 65 me. but equipped with
fixed coils and a variable condenser.

e —— -

Be on the look-out for the March issue
—the Jubilee Souvenir Number!
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“*Model 581 Signal Generator is a distinet

and important contribution to rapid, in-
telligent and scientific radlo service work."”
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Radio Technlcal Comuu-nt
RADIO & TECHNICAL PUBLISHING CO. &

**Supreme is to be congratulated on the
fine instrument they have built in the
Modcl 501 Tube Tester.”
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Field Engineer
RAYYHEON PRODUCTION CORP.

Onece in a
Lifedime .

Turn NOW to the adver-
tisement which appears on
the inside front cover—
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FAMOUS MEN IN

RADIO ENGINEERING!

MINENT men in radio engincering,

used to testing instruments costing
thousands of dollars, have given their un-
qualified approval to SUPREME instru-
ments. Such a tremendous ovation from
the men who know, is a mighty tribute
to SUPREME qualtity and laboratory -
Iike accuracy! Suchan enthusiasticrecep-
tion means only one thing—SUPREME
instruments must¢ be good!

Your parts jobber is now shcwing the
entire new 1938 SUPREME line. Go see
him. You'll find an array of SUPREME
instruments you'll be proud to own—and
easy to buy on SUPREME S.1.C. terms
—the world's easiest installment
terms!’

JUST OFF THE PRESS!
FREE IHMustrated 1938 Catalog. Write for It!

FREE “Adequately Equipped Shap'* Certificate
Send for the free booklet explaining how
you can qualify for a Sugrcme “Adequately
Equipped Shop'* Certificate

Chist Englnecr
BELMONT RADIO CORP.

“In my various experiments, I have found that the
Supreme Model 546 Oscilloscope is one of the moest
complete, accurate, perfectly engineered service in-
struments I have ever used.”

INSTRUMENTS CORP.

GREENWOOD, MISSISSIPPI - U. S. A.
New York City Cable Address: LOPREH, New York
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New Tubes . ..

16 NEW TRANSMITTERS

S WATTS TO 1000 WATTS

New Circuits

STANDARD TRANSFORMER
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850 BLACKHAWK STREET, CHICAGO
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TELEVISION STUDENTS LEARN
BY MAKING CATHODE-RAY TUBES

{Continued from page 462)

cathode now is placed another cylinder (C), the
end of which has a hole which is smaller than the
emitter-end of the cathode. Again, in front of
this second ecylinder i3 placed the first anode
(D) which has a hole in its center smaller than
that in the second e¥linder. The other electrode
is of course the graphite coating (described in a
preceding instullment) on the inside surface of
the tube.

It is very important that the holes in these
alectrodes be properly aligned with respect to
the eathode if any suituble spot of good intensity
is to be obtained upon completion of the tube.
Furthermere, unless the electrodes are very
rigidly mounted they will be warped out of
alignment Juring the subsequent “bombarding’
procedure in the process of evacuation Liter on.
The insulating material ysed to properly align
the electrodes and hold them firmly in place
is isolantite. Although this material has con-
siderable gas combined in its structure it was
found that, by prolonging the heating process
when degassing the tube later on. all gas could
be driven off. Glass supports are used wherever
pessible and the design of the electrodes so
arranged that the metal wires require a minimum
amount of insulating structural material to help
keep the parts of the gun in line.

EVACUATING THE TUBE

We found that the cathode-ray tube had to be
exhausted more carefully than nearly any other
tube with which we ever worked. The magnitude
of this problem was surprising.

The metals comprising the electron gun had
to be heated close to their melting point if they
were to be made to give up their gases readily.
The same was true of the gas envelope as well
as the insulating material supporting the struc-
ture of the gun. The process reyuired simul-
taneous sustained heating and pumping; and
the use of mercury vapor and liquid air to
remove all traces of air and other gases. The
entire set-up is shown diagrammatically in
Fig. 2.

The evacuating system, which after consiler-
able experimentation we found to bhe suitable,
consists of an ol pwmp 'in series” with a
mercury-vapor pump or aspirator as it is called.
The operation of the system is as follows:

The oil pump. hy means of suction. draws 2as
much air as possible out of the cathode-ray tube.
Yet. by its best possible action. it cannot create
a vacuum sufficiently good for television work.

Therefore, to aid the oil pump the mercury
aspirator is used. Both pumps work stmul-
taneously.

The mercury (which in its natural state is
a liquid metal) in chamber A (Fig. 2) is heated
by an eclcetric heater until it Dboils=off into a
vapor. The mercury molecules in their gaseous
state ara in a state of vigorous vibration due
to the heat which they have absorbed from the
clectric heater. By virtue of their intense vibra-
tion. they collide with the air molecules. carry-
ing them along up towurds the suction tube (C)

of the oil pump.

As both gases (mercury vapor and air) rise
into ehamber I, the mercury vapor is con-
densed by means of the cold water circulating
in the water jacket. The air molecules, however,
due to the tremendous momentum, imparted to
them by the action of the mercury vapor mole-
cules, are carried up intoe the suction tube of
the oil pump and hence removed [rom the
system—and from the cathode-ray tube.

The overall effect of the mercury aspirator,
therefore, is to aid the work of the oil pump by
increasing the velocity of the air molecules,
therelby permitting a more complete evacuation
of the cithode-ray tube.

THE LIQUID AIR "COLD-TRAP"

During the operation of the mercury hspirator
it 13 inevitable that some of the mercury vapor
should "‘kick back™ or diffuse through the system
and eventually find their way into the cathode-
ray tube . . . unless it is caught in some manner.
To prevent such a condition, a cold-trap is
incorporated in the set-up to ensnare the mer-
cury vapor by condensing it into liquid form.
The cooling medium used for this purpose is
liquid air.

THE HIGH-FREQUENCY OVYEN

While this pump action is in progress, both
the glass envelone of the cathode-ray and the
electron gun are being heated to clese to their
respective melting points, the object being to
drive off any gas which may be imbedded in
their structures. While it is easy enough to
heat the tube by means of a flame, the problem
of heating the internal metals constituting the
electron gun was solved by using high-frequency
currenis.

A coil of wire carrying these currents is
placed around the neck of the tube immediately
surrounding the electron gun. Due to eddy cur-
rents and hysteresis in the metal, they become
heated. All gases thus liberated are drawn off
by the vacuum pumps.

After the tube had been pumped for the first
half-heur, the filament {(and hence the cathode)
was heated. both giving off large volumes of
gas. The barium and strontium carbonate
together with the binding material also give off
large quantities of gas, specifically carhon
diozide.

After another half-hour. the first eylinder was
charged with a small positive potential so that
electrons emitted by the cathode were attracted
to it, developing a thermionic or electron current,
The positive potentinl on this electrode was
graduanlly incressed until the filament current
started to show an increasse without further
in¢reasing the positive potential on the anode.
It was then allowed to remain at this potential
until no further increase in current was evi-
dent over a period of several minutes,

The next eylinder or anode was then charged
positively and a stream of e¢nthode-rays pro-
jected on the screen. yielding a bright green

C

B A

construction of the electron ’'qun™.

Fig. 3. Sho\ving
emitter;
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A is the tungsten filament; B is the electron

and D, focusing electrodes. The graphufe coating (see text} is also an electrode.
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fiiorescent spot. At this stage, the walls of glass
repidly collected a negative charge which was
disbursed hy charging the graphite coating with
a positive potential. Continued bombardment of
the screen freed additignal gas which was drained
by the pumping system. After several hours, all
trnce of gus disappeared, cven when the anode
voltuges were raised to scveral thousand volls.

FOCUSING THE CATHODE RAYS

We then proceeded to investigate
¢c ikl focus these cathode rays and
intensity.

was apparent that here we had a tool whieh
w2: similar to the combination of a (1) “projec-
tion system,” (2) '"scanning system,” and {(3)
“lizht valve,” speaking in mechanical-television
language. We could place a focusing magnetic
coi in front of the electron gun and foecus the
divergent stream of electrons down to a point,

how we
vary their
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or by raising the potential of the aquadag coat-
ing over that of the first anode, we could also
focus the cathode ray to a point. We could
deflect the electron stream considerably with
cither the smallest magnetic foree held near it,
or an eclectrostatic charge.

From this point on, it then remained for us

to inerease the intensity of the cathode ray,
and to vary the intensity of the spot without
varying the spot size and also, to learn the

factors governing the size of the aperture, und
cathode, and the ratio of these various sizes.
distances and potentials.

How we obtained the desired results, and the
type of gun finally decided upon (which is prac-
tieally identical in funetion with a good optical
nrojection system), will be the subject of our
next article.

This article has been prepared from ddata sup-
plicd by courtesy of American Television Institute.

o R——

60 TONS OF ANTENNA

(Continued from page 462)

many thousands. A modest experiment in one
room has helped found a billion dollar industry.
A vorld of entertainment and information, un-
drearaed of a few short years ago. is at the con-
staat beck and call of everyone at no charge other
thu: the initial cost of a radio receiver.

MAIN ANTENNA HAS 8 "SUPPRESSOR"
ANTENNAS

The principal elements of the new antenna
system are the main antenna, a steel spire tower-
ing 18 ft. high, and a ecirele of eight 90-ft.
antennas designed to suppress interfering waves
norrmally emitted in radio transmitting. (See
Fig. 1.}

Vertical antennas of this type radiate both
ground and sky waves. When these two waves

meet in areas of varying distances f{rom the
station they interfere with each other ecausing
fading, or mushy program reception. The ring

of shorter towers also radiates sky waves but
in opposite directions to nullify the eifect of
the sky wave emitted from the main antenna.
The fading zone is thus extended to great (is-
tances from the station, and broadeast reception

is thereby vastly improved.

The 60-ton structure rests in the ball-and-
socket joint of a single large porcelain insulator.
strong enough to suppert the weight of the
steel tower, plus about 20 tons additional loud
added hy the pull of the guy wires.

Completely insulated from the ground, the
steel spire becomes charged with static during
storms, then c¢rackles and sparks continuously
across a spark gap to ground. Such electrical
phenomena have no eifect on Dbroadcasting
efficiencey.

To improve the conductivity of the ground
around the antenna, about 50 miles of copper
wire have been buried a foot under the surface,
radiating out, one degree apart, for 700 feet.
The vast, eflicient ground sysiem so formed aids
in reducing the effect of sky-wave eniissions.

Though now the highest welded structure in
the world—nothing is close 1o it in slim height—
the antenna was erccted in 72 working hours by
a crew of 9 men. lis top light beacon and
lightning rod is level with the roof of the Radio
City building in New York., whence conie many
of the NBC network programs broadcast by
KDKA.,

INSULATOR —
(AT336FT.LEVEL)(2) ¥

e
360 COPPER WIRE HIGH
FADIALS PLACED
UNDER GROUND (5)

o
8-WIRE TRANS- &

MISSION LINE
FROM STATION / i

k-t

_—500-WATT BEACON
o (1) €))

' PORCELAIN
INSULATOR

\/ (6)

RADIALS
»

1 4
. \

L SR, F., — 4 \_Ti-_lOU,Sg'E / L

Fig. | This triangular steel tower {1} measures 52 #. between legs. A ladder inside the tower extends

its full length. The entire tower is supported at its base on a porcelain insulator. The 336.ft.

level of

the tower is broken by an insulator (2). The & steel guide wires {3) are broken at intervals by insulators.
Each of the 8 wooden poles, 90 ft. high, forming a circle around the tower, supports a suppressor antenna
of copper tubing as shown by the typical example (4) encircled in dotted lines; each suppressor antenna
is fec power by means of an underground concentric cable transmission line, as shown by the typical
exampia (6). These poles are located 504 ft. from the base of the tower. Each of the underground radials

{5) is 700 ft.

form = complete circle as shown by dotted lines.

long. These radials are spaced ! degree apart,

starting at the base of the tower, and

These radials are constructed of No. 8 copper wire

and make a total length of approx. 48 miles.

Radio is 50 years old.

, How far back can you remember? See
the March JUBILEE SOUVENIR NUMBER.
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Make More Money in RADIO!

! SET YOU UP.. Ready

for Business
and Profits!

This is the
eén the most

time to cash in
sensational home
training  method in the
history of Radio .,

for here is an mduslry
that is making fortunes
for live, wide awake
men.

I Can Teach You Quickly
No Previous Experience Required

This new and different kind of home tralning does mere
than teach you about all branches of Radie. It teaches
you modern Radio business methods. It sets You up for
an actual start in Busitess. It backs up every step of
your training wlith practical experience through the use
of REAL PROFESSIONAL Radio equipment. You will
be amazed how quickly you will grasp the fundamentals
of morern Radio as it is clearly. concisely and interest-
ingly presented in MY course. Will therouqhly fit you for
a ‘useful and profitable career in Radie servicing or in
breadeasting, commercial Radio, public address systems,
aviation Radie. etc.

THESE GRADUATES ARE ENJOYING
RAPID ADVANCEMENT ... WITH BIG FUTURE AHEAD

Etwin A, Gammon, Auburn. e ==
writes: “*Your Course
Eoott amt praetical that 1
ck oul one part that is betier than any | N
other. Duc A [l‘! ] ‘ i
golten from it T h e f
N rk for the Inl-u l
wit i v 1
-| tigfacierity tae d | ¥ other scrvn:n
med. Vou deserve nl‘ the credit.”
‘Cleared”” $I150 In Spare Time
A. II- Lanole, Northbrldge. Mass.,
writes: “*Siure enrollingg 1 have cleared
a net "rnht of mure than $1530 in spare
time alo . ard [ am mot one-
hailf ll\r'ough lhe course yet. Honestly,

I cannot undersiand how you can Eive
much "debe’ for 8o littie money.
Very Practical

walter Davis. Baltimere,
1 am now mikinf om an

g

Course

Md. writes:
average of

from $10 to $23 a week In spare time
work and may go im fof  full thae
Nadio servicing and sales. This proves

to e that ihe Sprayberry Course ifor
which T would not take nnythlm:' or any
price) is very practical.

BIG PROFESSIONAL
OUTFIT GIVEN

No matter what kind of Radle
training you take. It is absolutely
neeessary {iat yod hare equibment
of this kind before you are ready
i start making real money. YOU
GET A TUREE-IN-ONE TEST-
ER. RIDER MANUALS. TOOI.
KIT, ELECTRIC EYI OUTFIT
AND EXPERIMENTAL APPA-
RATUS. Upon  completion, you
have thusiness  esperience  and
icchuleal  Radlo  training  plus
needed cquipment to enter busl-
ness for full or part tlme Drofits.

MAKE MONEY WHILE YOU LEARN

1 GIVE YOI SI'ECIAL RADIO BUSINERS BUITLD-
ERS WHICH \lil)\\ TOU HOW TO GET sIPARK TINMB
RADIO IOBS AND 1HOW TO DO TllE\l You cer-
tiinly owe 3t to yourself and ro your future to Investlgate
ihis unusual type of Radio trainiug before enrolling in
any  culllse.

SPECIAL SERVICEMEN'S COURSE

. - - Of an mdvanced nzlure for men already In Itadie
work. Faplaing newest tuethmds  elreults
and short cuts. Terms low as $3.00
ber month.

GET THE FACTS!

Mail Cotpon Now

Sorayberry Academy of Radlo,
F. L. Sprayberry, Pres..

1
§ 120-B University’ Place. N. W., 1
1 Wwashington, D. C [
1
) Tlease send me free copy of °“More Money In !
g Radlo™. 1

1
1 Nume . Age ]
1 1
B AQAress  ...ooo i e 1
1 ]
1 Cuy ahdmsamb Stale aieu.es A
T Mail in emclapc or mrm coupon on posteard. ]
! It Interested in Service Course only, check here ( ). 1
&% e e o e




CE |
IS TIP-TOP/’

GG\VIT" our ‘Super-Pro” receivers, we |
are able to constantly maintain
unusually difficult schedules running 16 '
hours a duay,” says Stanley Wolfl, chief
operator, New York Ilerald Tribuna
wireless station. Mr. Wolff continues,
“Day or night, rain or shine. these re-
ceivers are 'on their tees’ offering tip- l
top performance.” “Super-I’ro’ receiv-
ers feature 2 R.F. on all hands; elec- |

trical hand spread: calibrated panel
controls, etc. Mail coupon for further
details?

HAMMARLUND MFG. CO., INC. RC 2-38
424.438 W. 33 $t., N. Y. City

Please send me "38" catalog.

Name

Address

City . State

— e,

 HAMMARLUTY

Canadian Office: 48 West Ave. No.. Hamilton. Ontario

Your Guide to
Hundreds of Gut-
standing Volues.

FRE Write today for this
E outstanding ‘new
Barcain BULLETIN—
there is no obligation on your part.
High quality merchandise at sensa-
tionally low prices! Radio Sets,
Parts, Sporting Goods, Watches,
Clocks, Typewriters, Cameras, Nov:
elties and many other items at real
savings to you. Fair Dealing—Prompt
and Courteous Service, always. Send
for your Free Barcain BULLETIN
now, try us, and be convinced of
our superior values and service,

RADIO CIRCULAR CO,, INC.

DEPARTMENT RC
915 Broadway New York, N. Y.

RADIO COURSES

RADIO OPERATING: Prepare for Gov’t
License Exam. @ RADIO SERVICING:
Including Short Wave @ AMATEUR CODE
® ELECTRONICS @ TELEVISION @

Day and Evening Classes—Booklet Upon Request

New York YMCA Schools __5
4 W. 84th Street. New Yoru City
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{Continved from page 469)

alignment. Adjust trimmers No, 1 to Na. 6 (:ce
Fig. 16A) for maximum reading or height on the
screen, in numerieal order. Reduce signal gencra-
tor output as reyuired if rcading goes offescale.

SECOND STEI'. Leave all connections us
they were, bt change the setting of the signal
generator to 456 ke, Adjust trimmer No. 7 for
maximum reading.

THIRD STEP. Remove signal generator leads
from 2nd LF. tube and replace grid eap. Con-
nect signal generator to cap of 6L.7 (V2), mixer,
on Chassis No. 1. Be sure to remove the variuble

| condenser grid lead from the cap of this tube.

With the signal generator set at 456 ke. adjust.
in numerical order, trimmers No. 8-9-10 and 11
for maximum reading. (Refer to Fig. 2ZA))
It may be necessary to reduce the output of the
signal generator several times during alignment

| and in any case use the weakest signal obtain-

|

|
|
|
|

able that will produce a visible reading.

FOURTIl STEP. Trimmer No. 12 should be
adjusted to give a mintmuom reading at 10 he.
However, this trimmer requirea the use of an
audio frequepey oscillutor. which should be con-
nected from the grid of the Ist A.F. tube. 6C3
{V18), to chassis. If this oscillater is sot avail-
able, simply turn the trimmer screw all the
way out, so that the metal plates are tightly
pressed against the mica sheets.

The knob (No. 13 trimmer) on the B.F.O

transformer is adjusted to produce a note of
about 1,000 cycles.

Due to the extreme sensitivity of the set, it
possible that overload may oeccur in the R.F.
or LF. stages when tuning in neuarby stations.
It is advisable in such cases to set the DX-Local
switch to Local and to set the bundwidth switch
to Broad. It may even be necessary dis~
connect the antenna from the set altogether, to
prevent overloading when receiving very power-
ful local stations.

The operator will have to practice the manipu-
lation of ull the contruls in order tu obtain maxi-
mum results: especially important are the Noise
Silencer und A.V.C. level settings.

THE ANTENNA

The receiver works best with a douhblet antenna.
There are several excellent types on the market
ut present, but il the reader wishes to make
his own the following data may be used (zee
Fig. 16C). Measure off 2 lengths of bare or
enamelled solid wire (No. 14 gauge) of 30 feet.
Attuch one end of each length to a gluss insula-
tor and soldcr to each of these ends one leg of
the twisted pair of wires which eonstitute the
trunsmission line, which should not exceed 75
feet in lenth. No matching transformers are
required for this type of aerial, simply connect
the 2 leads of the transmission line to the
antenna and ground binding posts on the multi-
wuve tuner.

is

TABLE OF OPERATING VOLTAGES

CHASSIS NO. 1
NO. TUBE USE iy R Ci: S¢; r Inj. G
V1 6K7 RF 6.1 15 80 200
V2 6L.7 Mixer 6.1 4.1 100 180
v 6J7 Ose, 6.1 ¢ 125 150
V4 6E5 A.F. Ind 6.l 8 200 {on targei)
V5 80 Rect. 5.1 300 at fil.
Ve 6G5 Tuning 6.1 200 (on target)
V7 8E5 Sens. 6.1 200 (on target)
CI{ASSIS NO.
L] 617 N. Amyp 6.1 210 35 95 200
V9 6116 N. Rect. 6.1 0to 33
Vio 6k7 AV.C Amp. 6.1 12 95 200
Vil 6116 A V.C. Rect 6.1 0 to 40
vi2 6K7 ist 1.1 6.1 5 95 130
V13 6L7 2nd 1.F. 6.1 4.5 95 190 22
Vi4 6L7 3rd LLF, 6.1 ) 93 190 -5
V15 6C5 2nd Ose. 6.1 22 160 —_—
V1e 8C5H B.F.O. 5.1 2, 25
V17 6ll6 Dem. 6.1 ¢ 0
V18 6ChH 18t A.F. 6.1 2 ﬁ!:.
V19 617 2nd A.F. 6.1 0 6. 10?
V20 6K7 1lass Amp. 6.1 0 3. 24 53 —_
Va1 8Ca Bass Amp. 6.1 0 3. 140
Ci1ASSIS NO. 8
V22 6CH 3rd AF. 6.1 0 8 150
V23, 24 6C3 P..P. A.F. 6.1 0 ] 140
V25, 26, ) i
V27,28 6Lé PP-P.AF. 6.1 295 403
C11A881S NO.
V29 83 Rect. 5.0 335 at 1}1.
V3o 5723 Rect. 5.0 305 at fil.

ANSWERS TO QUESTIONS ON
EXPERIMENT 5A—See page 488

1. A short<cireuit is 80 called because the cur-
rent path offered by it is: (low in registance).

2. In the continuity test with phones, the
primary of an audio transfermer gives the louder
click.

3. In the above test. if no click iz obtained.
it is an indication that the circuit is: (definitely
open). 2

4. In the above test, a condenser is shorted if
we obtain: (repeated elicks).

5. In using the short-cireuit test with a bulb,
on a high resistance (in this case anything be-
tween 100 and 1,000,000 ochms), if the bulb lights,
it is an indication that the circuit is: (definitely
shorted).

SERVICING INSTRUMENTS
FOR 1938

{Continued from page 476)

maximums are as follows: 2,000 V. D.C. (25.000
chms/volt) ; 2,000 V. A.C. {1,000 ohms/volt)
500 milliamperes D.C., to 20 amperes; 0-500
low-ohms (backup circuit), to 20 megs.; 0.001- to
30 mf ; -10 to 15; free-point series and
parallel meter connections. (1534)

{The Triplett Electrical Instrument Co.)

5.000 Ohms/Volt Multirange Meter. The low
drain of the meter, often less than 50 micro-
amperes, permits accurate determination of
voltage, in a new multirange unit designed for
the radio and electrical appliance trade. Maximum
runges are: 600 V. A.C. and D.C.; 15 ma. D.C.:
1% megs. with self-contained battery and up to
15 megs. with external battery. {1535)

Please Say That You Sew It in RADIO-CRAFT
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LET'S PEEK IN AT TELEVISION
WITH TWO OF ITS LEADERS

[DAVID SARNOFF]
(Continued from page 457)

The B.B.C. (British Broadcasting Corporation)
has been operating its television transmitter,
located at Alexandra Palace in London, for about
n year. The range of the transmitter is more than
26 miles and covers all of Londoa and its imme-
diate vicinity., The system employed is known
\broad as the Marconi E.M.[. Television System
which is fundamentally based on the RCA Tele-
vision System first developed in the RCA Labora-
ories in the United States. Under an exchange of
watent licenses, this British Company may use
RCA patents in England and in turn, RCA and

American licensees may use British Patents
a the United States.

Each side is therefore in a position to benefit
rom developments and improvements made by
he other.

For nearly one year the B.B.C. has been broad-
-asting television programs to the public on a
egular daily schedule of one hour in the after-
oon and one hour in the evening.

Some 15 British radio manufacturers have been
Tering television receiving sets to the public at
rices ranging between §200 and $500 each. At

ae Olympia Radio show which I visited while |

n London, all the manufacturers exhibited their
utest television sets and the B.B.C. arranged
special programs so that the public could view the
««tual operations of television while visiting the
-adio show. From a technical standpoint the
asults were highly satisfactory. The public filled
the television booths apnd showed great interest.
But while hundreds of thousands of ordinary
broadeast receivers were sold during the show
the public bought less than 100 television receivers
in total.

During one wear's operation of a public tele-
vision serviec tn Fugland, less than 2,000 re-
erivers in all have Leen sold to the trade and less
than 1.000 are actuclly in the hands of the
public. There 13 but one television transmitter in
fondon, and I was informed that it will prob-
ably be 2 years more before a second transmitter
is erected in any othcer part of England.

U, S, AND BRITISH PROBLEMS
FUNDAMENTALLY SIMILAR

The foregoing represents the present status
of television in England despite the fact that
geographically its problem is simple compared
with the vast area to be served by a television
rarvice in the United States. Also it is to be
noted that in England the costs of erecting a
trlevision station, the establishment of a special
organization, and the furnishing of television
programs, have been paid by the Government
out of license fees paid by the public annually
for the privilege of listening or seeing by radio.

The range of the RCA television transmitter
aiop the Empire State Building now operated by
tlte NBC from its television studios in the RCA
Building in New York City, is approximately the
s:me as that of the B.B.C. statien in London.
Tie television receivers installed in the homes
¢ our experts, who have been carrying on field
tests during the past year, are likewise of the
same order of performance as those in use in
E gland

‘The major problem of television, in both
countries, is to provide a program for the home
thit will meet publie requirements and maintain
public interest.

To place televisieon on a commereial basis in
the United States, it is necessary to establish a
sufficient number of sending stations, that must

be interconnected and able to furnish a regular |

service at least to the population residing within
the principal market areans of our country. The
eraction of such stations. the provision of neces-
sn-y interconnecting facilities, and the estahblish-
mont of a regular program service that would
mweet public requirements and hold public in-
terest, call for wvast financial expenditures be-
fore any returns can be reasonably expeeted,

firmly believe in the American System of
private enterprise. rather than Government sub-
sidy; of free radic to the home, rather than
license fees paid to the Government by owners
of
du
pr
ol

time, we shall find practical answers to the
wetical problems that now beset the difficult
d of the nioneer in television. The road calls
for faith and perseverance as well as ingenuity
an ] enterprise bLut it is a road that holds great
promise for the publie, for artists and perform-
ers. and for the radio industry.

FEBRUARY,

receiving sets; and I have no doubt, that in |
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WiILL YOU TAKE TEIS PORTABLS

RADIO SERVICE

LABORATORY as

a QIFT from NATIONAL UNION?

Ruggedly constructed to Simpson quality stan-
dards, Qwn a Test Master the easy N.U. way.

FOR SET TESTS
6 AC-DC Voltage Ranges
| 1 Curreat Rantes
6 Decibel Ranges

| 1 Ampere Range for automobile test work.

Here in this 12-pound, compact, high-efficiency
unit are all the features the Service Engineer

(Special Otfer Expires February 15ih

“TEST MASTER”

MODEL 440

If you boughtityou'd
pay $59.00 but you

can have it FREE* with N. U. Tube and
Condenser purchases!

Get it during the 45-day apecial offer period. Ask
your N,U, jobber or write for full details—nowl

FOR TUBE TESTS
Tests specinl types without adapters.
Tests for noise.
Tests all types regardless of fillament terminal
location.
Teats screen fluorescence and angle on tuning
indicator types.

needs to test tubes and analyze radios in the
home.

*You deposit only $29.75 during SPECIAL — SAVE! ACT NOW

QUALITY!

So many thousands of Radio Service Engineers
have proved National Union quality in the field
that it is taken for granted. Due credit however
should be given to the large staff of research
engineers who are constantly at work in the

UNioN

. Full guorontee on
highest quolity
rodio tubes.

THE ROAD TO
BETTER BUSINESS

4. N.U. jobber stocks
ore complete...No
hunting for odd

. Cut price business types.

not solicited. S. Timely business

. Price Protection. building oids.

NATIONAL UNION’S BYWORD

National Union Laboratories striving to improve
N.U. Products and develop new and finer mer-
chandise, The N.U. research stafl is your assur-
ance that National Union Products will never
Jet you down.

(TR R R R R P R Yy

National Unlon Radio Corporation AC.238 0
570 Lexington Avenue. New York, N. Y [
Who's the nearest N.U. distributor? :
]

Send details of Jan. speecial ']
]

NRiME (IO EES S+ B Soo bt S 04T A u
]

Street :
]

City + . Btate mz
D e e e e e e e e D DD A

' [SPECIAL RADIO OFFER

| IMPERIAL EASY-TO-BUILD RADIO KIT

All parts ready to wire up and plug in.

Complete  (iess tubes)
with necessary fittings.
supplies, simple direc-
tlons furnished with kit
The thrill of a Ilfetime
—so easy even a child
can assemble this new
type 5 tube radio. Oper-
ates on A.C. or D.C.
115 volts. Your individ-
ual radio at a fraction
of what you'd have to
pay at any store,

4S

Adg 25¢
Pestado

Send 2c stamp for catalog

IMPERIAL MODEL AERO SUPPLY

416T McDONALD AVENUE, BROOKLYN, N, Y.

PRICES REDUCED

on two Brush micro-
phones — BR2S and
B-1. If your jobber
can’t supply you, write
us.

THE BRUSH DEVELOPMENT CO.
3312 Perkins Ave,, Cieveland, Ohio

Plcase Say That You Saw It in RaDpIO-CRAFT
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“LET ME TRAIN YOU zf Aome

For A GOOD
RADIO JOB®

A. G. Mohaupt

Livecting Engineer a0 s Rrowing rast.

require trw*»uxhh trained experts for
service and malntenunce. You can become such an exper

right at home through l('l‘ Ao methods and  begln
earining tnoney almost from the start of your course. In

4 very shoft time you wiil
Be the ONE Man [INCLUDED

in 1,000 WITH OUR
who understands evervthing there | TRAIN ING

is to know in order to give auiek |
‘sure-tire’’ service to all kinds of
receivers. You can be the one man
who ean take the service business
away  from the old-tinie radio
“tinker.

Mmddern receiver:

No Experience Needed

kven thouzh you know nothing
ubout Radlo pow. you can quickly |
quallfy the R.T.A. way to step
right inte a well-payIing position |
—or start  your own prefitable
bustness. Use your spare time and

LEARN AT HOME

| This efticient time.
Most R.T.A._ Members afart mak. | saving, trouble-find-
Mg mehty ”E'I“I fEgm, t‘he begin: | ing  Clrcuit Analyzer
ning he sprecial servicing F
ment which s sunplied Fiihon | a0d e ol T;"“:'
extra  ¢0st mnkes this possible, | heles you 1o ake
Don 1 wall—gel stared lmul Write | money without delay
ay for our [nteresting Radlo | Our Free Book tells

llDok YREE you how.
Don't Put It Of—Send Coupon Now

RADIO TRAINING ASSOCIATION OF AMERICA
4525 Ravenswood Ave., Dept. RC-28, Chicago, Ill.

PP S R R

§ RADIO TRAINING ASSN, of AMERICA ]
g Dept. RC-28, 4525 Ravenswood Ave., Chicage. Il g
§ Genilemen: send me detalis of your Euroliment Man §
1 and informution on how 10 lcarn 1o Make real money g
in, radio Yulck.
] [ ]
[ ] 1
EName . .oovannnnnns Nahaaa e daaa i |
L} ]
:Addrmls s gmm “a EE P :
L} 1
1 City State [}
l------------u-n---.---------l

MILLION TUBE
TESTER

FEATURES

Emission
Matal Tubes
Shorts Hot
Leakage Hot
Reslstance
Electrolytles
By-Pass
Condensers
D*Arsenval
Meter

MODEL CP

51388

NET

MODEL TM 316.95 Has 3” square meter and
continuous line voltage adjustment.

Direet orders require deposit and name of your

Jjobber.
RADIO AND TELEVI-

M I I_l_ lo SION LABORATORIES

§59 N. UNION ST., CHICAGO, ILL.

——

TRADE-IN

your oid

TEST EQUIPMENT

Liberal allowsnce against the purchase

of any new standsrd make equipment.
Write for full detsils—mention make and
model of your old equipment and the
new equipment you desire.

DALE RADIO CO., Inc.

25 WARREN ST., NEW YORK. N. Y.

GetinLineforBig Money |

RADIO-CRAFT
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"BIMETALLIC CONDENSER"
AIDS TUNING!

{Continued from page 170)

This reduces the error in alignment, not so
apparent to the average set owner, which make:
it necessary for most set manufacturers to warn
the Service Man to “leave the set turned ‘on’
for about 15 minutes, in order to enable the
chaszis to reach normail opeérating temperature,
before starting to make any alignment adjust-
ments.

The de:ign of temperaturc-compensuted tuning
circuits ns deseribed abeve is, of course, quite a
complicated matter, and is not always solved by
the application of such means as is shown by
the example in Figs. 1B and 1C. However, one
of the mujor problems involved in the design
of temperature-conipensated tuning circuits may
be solved by similar applications of bimetallic
parts of analogous form, as shown in the figures
lust mentioned.

Finally, there rem:ains but one
answer: What is bimetal?

question to

WHAT S "BIMETAL"?

Bimetal consists of 2 thin layers of different

A=STANDARD
B=SCOFLEX

c=H|GHFLEX|.q
D-MIDFLEX46

Bimetal "'Standard” of
0.02-in. is used in the

metals permanently bonded together throughout
their surface of contact. The metals used in the
two layers have differing rutes of thermal expan-
sion in certain temperature ranges, und this
dilTerenee in expansion causes the strip of metal
to bend as its temperuture changes. The par-
ticular portion of the temperature range, in
which the type of bimetal known as “standard”
is employed in radio receiver use, utilized by the
bimetailic condenser is shewn in the graph,
below.

An exact manner in which the new bime:allic
trimming condenser is applied to one make of

commereinl receiver is illustrated in Fig. 1E,
which is taken from the set manufacturer’s
schematie diagram. Here condenser Cls is the

bimetallic unit. It is in shunt with the regular
circuit trimmer Cl14, for the broadeast-band
coil B. (Condensers C12 and Cl13 are ordinary—
not bimetallic—trimmers, contained inside the
coil assembly. They function as padders for the
broadcast-band coil, Condenser Cll, which also
appears in the photograph, is the police-band
coil trimmer.}

///,é/D'

American radio industry.
The diagram shows the
deflection (in inches) of

test strips of wvarious
types of bimetals by
application of tempera-

tures, starting with =50°
F. and extending to
+4800° F. The most im-

portant range lies in the
tempera'ure area from
-100 to 4-300° F. (black
area on fthe graph).
change of 4-200° F. wlll
cause the ""Standard’' test
strip .to deflect 0.55-in.

E AMPLEX
F-HIGH-HEAT47
G: HIGH-HEAT
H:H.T.CONSTANT

25'X3.16°

400
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LET'S PEEK IN AT TELEVISION
WITH TWO OF ITS LEADERS

[DR. ALFRED N.

GOLDSMITH]

(Continued from nape 457)

RELAY STATIONS WILL HELP
INCREASE COVERAGE

Points in southern parts of
not be nble to realize successful
television images direct from New York. but
the terrain of that section is generally flat,
favering uytmost "horizon” range from a trans-
mitter *in the area. whieh might be at Phila-
delphia or at a point in South Jersey. where it
would be logical to locate an automatic radio
relay 10 connect the two large cities. Successful
experiments in the automatic radio relay be-
tween New York and Ihilaulelphia were accom-
plishe¢. by RCA several years ago, through a
single relay station, located at Arney’s Mount.
near Trenton. This was done with 180-line
images, whereas today’s standards call for 441
lines to the “picture,” but the test was taken to
be indicative of future possibilities.

the state may
reception of

THE "CELESTIAL ART"
IS EXPENSIVE

The operation of the eleetronic television sys-
tem. from pick-up to receiver image. may be
called a “‘celestial art”, bhecause the higher the
transmitting and receiving antennas, the more
ideal are the conditions of operation. The prob-
lems of programming television are not the
least of its developers’ worries; it costs Helly-
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wood $100 to $30.000 to produce a minute's worth
of usahle “feature” film for a total of 600 hours
entertainment a year. Present sound broadeast-
ing networks render service for upwards of 17
hours each day.

Television must develop its own
technique. If we may summarize the ultimate
characteristies of such programs in a word, it
should be spontaneity. Television must capture
images of the world in action.

Television networks of stations ecomparable to
those existing in sound brondeasting must await
the development of either (1) the coaxial cable
or (2) automatic radio relay stations.

Meanwhile. if public service should be in-
augurated, the individual station has recourse
to 3 eclassifications of program material: (1)
local talent. (2) netion picture film. and (3)
“road shows” of live tilent traveling from studio
to studio. In the instance of the last, “'stock
comnanies’’ would f:ice the necessity of developing
make-up technique, since the television

program

i new
camera does not '‘see” its images in the same
values of color and tone as dJues the eye or

motion picture cumera.

Upwards of 10 million dollars probably have
been expended on the development of television
to date, by all experimenters, and current re-
search appropriations may total between 1 and
2 million dollars a Year.
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ECONOMICAL USE OF COAXIAL CABLE

What the demonstration did show for the first
1ime is the unique and economical utilization for
tclevision currents of the frequency band of
& long coaxisl eable.

tnstesd of transmitting the television currents
by the double-sidebund method common to radio
broadeasting, u method for single-sideband trans-
ni3sion  was developeld. thus utilizing to the
fullest the frequency range for which the cable
system was equipped.

The double-sideband method has heen used in
E.rope for transmission of 180-line imafes over
coaxial eable. In that transmission each sides
band ocecupied only about 1/3 of the transmission
range of the ecuble system, amounting to the
teevision use of the available freyuency range
at only 33 per cent etliciency.

n the method which has just been demon-
strated ut Philadelphia a single sideband is ob-
ta ned by (1) double modulation and (2) precise
fireving ; and this gideband is pluced to aveid
tho first 100 kidoeyeles of the frequency range
of the cable system where transmigsien is un-
sansfactory and the various components eannet
eprily be nmplified (see Fig. 1). There was also
introduced compensation for the different veioci-
ties of transmission (phase delay, see Fig. 2), of
different frequency components. The result is
the delivery of an essentially perfect replica of
the almost intinitely comnlex current produced
at the sending end by the scanning equipment.

NEXT STEP—350-LINE IMAGES

‘hese are results never before oblained. As
soon ns the present experiments arc completed
the experimental 1.000.000-cycle repcaters on a
portion of the cable are to be replaced by experi-
me ital  2.000,000-cycle repeaters, as the next
orderly step in the development of equipment
wk eh will give a coaxial cable system capable of
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Fig. 2. Phase delsy curves of the N.Y.C. to Phila-
delphia coaxial television circuit.

accommodating the maximum number of tele-
rhone channels which it is economical to handle
on such a cable or the widest band of frequencies
which the hest televisiOn scanning and repro-
ducing apparatus may require. |

As stated above, & 1.000.000-c¥cle bund will
accommodate television currents corresponding
to about 210-line images. It will also atford
channels for about 210 simultaneous high-grade
telephone channels. A 2,000,000-cycle system will
provide about 480 telephone channels or accom-
modate television currents corresponding to about l
350-line images.

AT THE TRANSMITTER

Motien picture film was used since it provides
a signal which can he repeated over and over
again for the purpose of the demonstration. The
film moved uniformly past a picture gate where
lenses in a large rotating disk swept across it
a light beam 3/1,000-inch sguare. The resulting
current contained freauencies hetween zero and |
about 800 ke. Before transmission, it was raised
by modulation about 100 ke. hizher. See Fig. L. |

(NOTE—Sharpness of detail in a picture [or

“frame'| implies a rapid chunge from light to
dark. and wice versa. That, in turn, means a
current from the photoelectric device that |

changes rapidly from weak to strong. A chang-

ing current can be shown to be a graup of

alternating  currents whose frequencies yeach |
higher values as the change becomes more rapid

Conversely, if the circuit supnresses some of

these frequencies the vcurrent will seem to
change more slowly, That in turn means blurred

television details. Hence, a high-quality system

is designed to handle high frequencies.)

AT THE RECEIVER

At the receiving terminal, in a cathode-ray
tube. the current was supplield to a set of plates
so arranged that the current corresponding to
the brightest spot on the film centered the electron |
stream on an aperture 1/200-inch square. For
less bright points, the beam did not center on
the aperture and fewer electrons were passed.
The stream then passed twe more pairs of
plates, one of which swept it back and forth
5,760 times a sccond; the other swept it up and
down 24 times a second.

To permit the use of standard sound film in
the transmitter. the asystem was .esigned to
scean 24 “frames’” a secoml. The scanning disk
contained 240 lenses and ran at 24 revolutions-
per-second, thus scanning 5.760 lines a second.
Similarly, the screen at the end of the receiving
tube was scanned horizontally by the electron
stream at the rate of 5,760 lines a second. That
is, 240 lines for each of the 24 frames which were
transmitted each second.

The frequency limits of transmission are not
inherent in the cable itself, hut in whatever
terminal or intermediate amplifying equipment
may he associated with it. In the New York-
Philly demonstration unattended inter-
mediate repeater stations were used. To prevent

the finer details (higher freauencies) of the
image apparently losing synchronism between
scanning disk and cathode beam. due to the

lowest frequencies traveling over the eable more
slowly, delay equalizers were developed which
permit all the component frequencies to arrive
at the receiving terminal simultanecusly.

DEHYDRATED CONTROL-
ROOM WINDOWS

For a long time. {he glass-paneled control
rooms from which radio programs are monitored
have been the bane of studio officials, due to the
faet that the sound-proof layers of windows
hecame clouded by the moisture existing between
them.

In the new WMCA studios this nuisanee has
heen eliminated by a new patented method of
observation glass installation. The windows con-

ist of 3 separate lavers of varying thicknesses. |
First there is a half-inch layer. then a three-
cighths-ineh and finally a quarter-ineh strip. |

These layers are emhedded in sponge rubber
80 as to vibrate with sound and prevent its escape. |
Retween the layers. the air is dehydrated by a
special process which eliminates the moisture
and thereby prevents clouding of the layers.
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X ] “E is a serviceman
and 10day he’s sitting pretty, He zot that way
selling service — service you can’t heat —
WHOLESALE service. It wasn't long ago that
he was just another servicemman. Getting hy—
that's ahout all. Then he sent for the Whole-
sale Radio catalog. and things hegan to hap-
pen. For with that catalog he was auble to
quote prices that left competition out in the
cold. lHe gave delivery dates {and met themn)
that surprised his customers. He put on one
assistant and then another. He became the
most sought after man in town. The Whole-
sale Radio Catalog is FREE! Have you sent
for your copy?

"lllt,-re is ¢ sami ple of what the W'Iuolesul(t;;l;j:;
log covers and how you too can wplrgfil"i_’_w"‘-ﬂ

PUBLIC ADDRESS: fifteen cotolog poges
devoted to Lafayette P.A.—distinguished.
lower-priced sound equipment. Ideas for
selling sound, fields undreamed of yester.
day. How to make money as a dealer or
in spare time selling, renting, installing this
fast.moving, world femous LAFAYETTE
line.

RADIOS: the great naw line of Lafayette
receivers for 1938. Console madels that
have what it takes to bring aut the check
books of your "Park Avenue" customers.
Powerful little sets beginning as low a3
$8.95. Show them thase LAFAYETTES,

PARTS: test instruments—the greatest as.

= ®::" sembly of radio p_arh—picturod.priced and
¢ & \al | accurately described—that has ever been
g8 . 2

offered, even by Wholesale. Obsolete re-
placement or the {atest item of the foremost
manufacturers, Wholesole hos it for you.

DON'T PUT IT OFF—Mail the cou-
pon now for your copy of this
. money-making best-seller — the
J':\" greatest catalog in radio.
L0

= MAIL COUPON NOW
WHOLESALE RADID: SERVICE =

NEW YORK,N.Y. ¢ CHICAGO,ILL. ¢ ATLANTA, GA.

100 LIKFM AVINUL 901w, JACKION SiVD. 430 W.PeaCHTI ST M W,
BOSTON MASS. ¢ BRONK, N.Y, g NIWARK. N.J. ¢ JAMAICA L.k

WHOLESALE RADIO SERVICE CO., INC.
100 SIXTH AVENUE, NEW YORK, N. Y.

Rush FREE 1938 Catolog No. 69-3B8

Name........cccooevcrienn,

Address..................

City

PASTE COUPON ON PENNY POST CARD
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BE WISE
and
KENYONIZE

Your

120, 7220 and 809
With

KENYON T-378

Filament Transformer

75V.0r6.3 V. 7_A E T. 2000 V Test
NET PRICE $3.00

See Your Local Jobber
or Dealer for Bulletin on

T1-378
KENYON TRANSFORMER CO., INC.

840 BARRY ST. NEW YORK, N. Y.
Export Dept., 25 Warren St.,, New York, N. Y,

TRANSOIL
for transmitting
HIGHEST QUALITY
OIL CAPACITORS

Ask lor new complete
Transmitting Catalog
describing

TRANSOIL-SOLAREX—TRANSMICA

SOLAR
MFG. CORP.

533 BROADWAY
NEW YORK CITY

n SAVE

OLA

1938 Models
Latest Features

MONEY RACK
GUAKRANTEE
Free Catalog

2ephyr Radio Co.
13141 _Hamliton
Blvd

RCA Institutes offer an Intensive ecourse of high
standard embracing all phases of Kadio. Practi

cal training with modern equipment at New
York and Chleag? schools. Also speclalized
courses and Home Study Courses

obligation”™ plan. Catalog Dept. RT-38.

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
76 Varick St.. New York 1154 Merchandise Mart. Chicato

Detroit. Miehignn |

UP TO 509 |
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PUSHBUTTON TUNING—REPLACES DIAL TWISTING

(Continued from page 459)

Motor.driven tuning system, deseribed more
fully under section 2 above.

8 Sparton {Selectronne) Pushhutton tuning, A
trimmer condenser tuning system. Depressing
any hutton connects a set of 3 pre-aligned trim-
mer condensers into the tuning circuits of the
receiver. Provisions are made for 6 favorite
stations ; A.F.C. is used.

Motorela, Galvin Manufacturing Corp. A

motor-driven pushbutton automatic tuning
gystem. Provisions made for pre-setting and
choosing 20 favarite siations. An additional but-
ton allows for manual tuning. A.F.C. employed
to compensate for otf-tuning. The dial indicator
{depending upon where it happens to be set)
will either move directly to the station chosen or
will first travel to either end of the dial, auto-
matically reverse itself, and eome back to the
chosen point.

10 Lafavette Pushbuiton Tuning. A motor-
driven automatic pushbutton tuning system.
Provisions for 8 favorite stations. The process of
setting up these stations is extremely simple and
may be done entirely from the front of the
cabinet. no tools being required.
1 1 Belmont “Bel-Monitor” Station Selector.
This automatic station selector system is en-
tirely mechanical. The bank of selector keys shown
in the illustrution are linked to am equal number
of adjustable centering eams on the tuning con-
denser shaft. To tune a station, the proper key
is depressed. This action simply turns the vari-
able condenser to that portion of the dial on
which that station comes in. Conventional knob
tuning is always available without the use of
changeover switches. The station settings may
Le easily c¢hanged without the use of tools.
Adjusting one key does not affect the settings
of the remuining keys. Provisions are made for
tuning 8 stations on some models and 6 stations
on others.
1 Stewart Warner “Magic Kevboard” Push-
button Tuning. A motor-driven automatic
pushbutton tuning system which makes provi-
sions for 1§ stations. As a button is pushed the
dial pointer does not 'scan” across the dial, but
moves by the most direct route to the desired
station. A.F.C. compensates for mistuning. Push-
ing another button releases the preceding one
automatically. The stations are pre-set from the
front of the radio set without tools.
1 Trav-ler Radio and Television Corp. A purely
mechanical system for rotating the variable
condenser to the station desired. After the 8ta-
tions have been set up (easily done from the
front of the radio) you merely depress the button
of the desired station and swing it around to the
bottom of the dial until it can no longer move—
there is your.station. The breeision to which the

stations are tuned depends entirely upon the
precision with which the stations were pre-set.
Provisions for 8 stations.
1 Crostey Pushbutton Tuning System. Motor-
driven automatic tuning system for 8
favorite stations. The setting up of stations must
be done on the chassis in the rear of the recciver
and by means of a special key which is provided.
1 5 Westinghouse Automatic Tuning, Motor-
driven pushbutton tuning system for 13
favorite stations. Manual tuning may be had by
pressing x 14th button at the bottom of the dial.
1 RCA Victor PPushbuiton Tuning. Dépressing
any one of eight buttons starts a motor
which turns the variable condenser to the approxi-
mate position of the station desired. Automatic
frequency control then adjusts the frequency of
the oseillator in order to bring the station exactly
in tune. Note the huge “cash register” dial which
affords excellent band spreading on the short-
wave bands. The dial is known as *‘overseas”

dial.
1 7 Pacific Radie Corporation “Crusader.” A
trimmer-condenser tuned system. Each but-
ton. with the exception of the center one (which
is depressed to obtain manual tuning) switches a
pair of trimmer condensers into the tuning cir-
cuit. Any one of 6 favorite stations may be thus
pre-set for automatic tuning.

All these automatie tuning receivers (with the
exception of the one illustrated in photo No. 2)
may be tuned manually as well as automatically.
In some, a switch must be thrown or an addi-
tional button depressed to obtain manual opera-
tion. Others muy be tuned manually without any
switching at all.

It is well to mention here that there are other
automatic tuning receivers which are not of the
pushbutton variety. In this classification are
Stromberg-Carlson, I*hileo, Fairbanks-Morse,
Wilcox-Gay, and others. Some of these are tuned
by means of a dial system similar to that of
the dial telephone. Each hole in the dial is pre-
set and marked for one of the most popular
stations. It is then merely necessary to twirl
the dial around to the stop position and, presto!
—there’s your station, Others, taking advantage
of automatic frequency control merely use a
non-vernier or low-ratio tuning dial to swing
the dial pointer around rapidly to the approxi-
mate position of a desired station. (Tabs with
station call letters, supplied by the manufacturer,
are placed around the periphery of the dial [by
the consumer] at their respective dial settings.)
A.F.C. then automatically adjusts the frequency
of the oscillator to bring the station exactly to
resonance. The Stromberg-Carlson job uses a ro-
tary selector switech for instantaneous selection
of any one of 7 Dhre-set stations.

NEW CIRCUITS IN MODERN RADIO RECEIVERS

{Continued from page 477)

(1) DIRECT-COUPLED AMPLIFIED A.V.C.

Motorola Models 12Y and 12Y-1. A very un-
usual and inexpensive method of attaining am-
plified A.V.C. as used by Galvin Mfg. Corb. is
shown in Fig. 1D. The upper diode plate is
hinsed with respect to ground at 3.5 volts nega-
tive, while the cathode is somec 60 volts positive
due to plate current flow. The lower diode plate,
however, is not biased except by incidental grid
leakage (14- to ¥-volt). Rectification starts with
the lower diode plate when the signal reaches
this peak value. The rectified cutput is fed to
the control-grid as a negative bias and as this
advances, the plate current is reduced very
rapidly, Only a few volts on the control-grid
will reduce the plate current and cathode voltage
materially. Until the signal peak becomes high
enourh to start rectification by the upper diode
the A.V.C. is inoperative. The signal peak being
practically the same on both dicdes, the falling
eathode voltage meets the rising signal peak.
starting A.V.C. action with the upper diode
plate. Any signal in excess of this “cressing
point”  will produce the conventional A.V.C.
voltage, overcoming and inc¢ asing the fixed
3.5 volt bias in the controlled tubes.

t3}) NEW REACTANCE DIMMER CIRCUIT

Midwest Model 18-37. Isolating the reactance
dimmer from the plate circuits of the A.V.C.
controlled tubes permits a flexible, easily adapted
circuit. No caution need be taken to balance

Please Say That You Saw

or filter out the induced voltages, because the
reactance dimmer is not in any way connected
to the signal eircuit.

As the cireuit Fig. 1E indicates, the primary
of the transformer is in series with the pilot
light and its veltage supply while the secondary
is shunted by the plate circuit of a 6C5 triode.
The secondary, of course, is the larger winding
with many turns of amall wire, while the primary
is a relatively short winding.

Now the primary will draw current and light
the lamp according to the load on the secondary,
or current drawn through the secondary. When
the triode grid is at zero potential, as for no
incoming signal, the current drawn by the tube
is maximum and hence the primary current is
maximum. A signal will bjas the control-grid
negative due to conventional A.V.C. action
tending to reduce or cut-off the current of the
triode. Consequently the primary will draw very
little current and the pilot light will become
quite dim.

The cireuit is used as a tuning indicator. in-
stead of the electric eye, meter, or neon method.

e

Hot Diggity!

What a magazine! . . . the March JUBILEE
SOUVENIR NUMBER! . . . twice the number
of pages . . . covering 50 ycars of Radio. Reserve

vour copy now!
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A NEW V..T. VOLTMETER

(Continued jrom page 483)

one having 20.000 ohms/volt sensitivity, we might
get 2 reading of some sort, but one which is far
from accurate. The reasons for this are two-fold.

First, sinece the current which flows in the
resisior js extremely small, the current drain of
the meter upsets the voltage drop across this
resistor.

Secondly, if we were to take the case of a
1.0-meg. load resistor {which is the usual value
employed) in an A.V.C. circuit, and attempt to
measure the voitage across it with a voltmeter
a7 20,000 ohms/volt set at, for cxuample, the
35-V. secale, we really shunt a 0.5-megohm re-
iistance (20,000 x 2B) cross the l-meg. load
resiztor, The load resistance value is thus ¢hanged
te a vialue one-third of the originul—with a con-
eituent change in the amount of A.V.C. voltage
which is developed. Actually, what happens with

voltnicter having 20,000 ohms/volt sensitivity,
3 far more seriously encountered with voltmeters
aving a lower sensitivity, And, whut is true of
utomatie volume control vircuits is also true
a automatic frequency control, volume expander,
oise suppressor and other trigger-action circuits.

NO-CURRENT" QR "V.-T." VOLTMETER

The answer to this problem. then, a “no-
irrent” draw, or negligible-current-drain type of
nstrument, typified by the vacuum-tube (or
V.-T.”) veltmeter.
This instrument emplovs a1 tube with a current-
wlicating meter in the glafe eircuit. The grid
ws i3 then adinsted so that none or very little
current passes throngh the meter. with provision
tor a “‘reverse” current to perniit cancelling out
ny remaining or idling current and thus insuring
trne zero reading.
Since the grid of this tube draws none or
egligible eurrent, by connecting potentials in
reverse order to the grid of the {ube, the plate-
rrent cancelling efTect of the hias iy overcome
and plate current flows onee more through the
meter. The meter is then calibrated, so that
virious potentinls applied 1o the grid produce
¢ rresponding plate current readings of the meter.
Az a rule, the constrietion and calibration of an
¢ ficient V.-T. volimeter is quite a problem.

A SERVICING-TYPE V.-T. VOLTMETER

A very successful unit with several features
fcr servicing demands is that shown in Fig, A.
It is exceedingly stable in operation: is well
c:librated ; onerates from either 110 V. AC. or
DC.; and measures both A.C. and D.C. poten-
tials. The wiring diagram is shown in Fig. 1,
ar 1. as will be noted. 3 tubes are employeil.

The first tube, a 6C6, is used ns a “condenser-
dixde rectifier”, for rectitication of any A.C.
potentials to be measured. The second tuhe, a 76,
is the V.-T. meter stage; and the third tube,
another 76, serves as the power rectifier tube
operating from either a 110-V. A.C. or D.C.
line. The sensitivity of the unit may he controlled

zers). the more reverse current the

greater the sensitivity.

applied

NOVEL YOLTAGE DIVIDER

Aitention is called to the novel voltage divider
arrangement employed across the A.C. and D.C.
voltage input terminals. This divider consists
of a geries connection of very high resistances
which enable =everal ranges of A.C. and D.C.
potentials to be measured by the voltmeter stage.

The <¢onventional! method to employ an
arrangement of resistors in the plate circuit of
the tube to permit changing the amount of
plate voltage. thus reducing or increasing the
sensitivity of the tube to various ranges of
applied potential

In this new method, instead, the input re-
sistance is fixed regardless of what wvoltage or
circuit the meter is applied to. In the instrument
referred-to. the input resistanee is increased
a3 the voltage range is increased (the applied
voltage to the V.-T. tube is constant), and cunse-
auently, the instrument load i3 more uniforn.

The range: thus obtained are 0-3, 15. and 150
V.on A.C. and 0-6, 20, and 60 V. on D.C. For
conventional D.C. nieasurements, no #pecial
pains are necessary, though the leads should not
be too long or close together when checking IN.C.
voltiages ncross R.F. circuits. For A.C. measure-
ments, precautions necessary will vary with the
frequency being measured. For frequencies above
100 cycles, low-capacity shielded cable (such
as employed for shielded antenna lead-in connec-
tions t0 a car-radio set) should he emploved. or
else the ordinary leads should be kept as short
and a3 far apart as possible.

Concerning the various applications of a V.-T.
voltmeter, the writer lias tog little spuce av
able to go into it®8 multitude of uscs. Besides,
up-ta-date data has been given in recent issues
of liadio-Craft. (See the March, April and June
1937 issues of Radio-Cruft.)

This article has been prepared from data sup-
plied by courtesy of Supcrior Instruments Co.

is

] *

Rear view of the V.-T. voltmeter Chassis showing
the locations of tubes and parts.

=

HOW TO MAKE A SIMPLE 4-TUBE REGENERATIVE
A.C.-D.C. SUPERHET.

(Continued from page 472)

by the ‘'reverse-current” controlling resistor
(which serves to deflect the indicator beyond
On: Solar mica condenser, 100 mmf. .
One Selar mica condenser, 250 mmf. ;
One Solar miea condenser. 100 mmf. ;
On: Centralab  volume control with switch.
000 ohms:
One Cornell-Dubilier electrolytic  econdenser, 25

mf., 60 V.:

Sev.n Cornell-Dubilier paper condensers, 0.05-

One Cornell-Dubilier paper condenser, 0.001-mf. ;

One Cornell-Dubilier paper condenser, 0.006-
™. ;

*One dynamic speaker with output transformer,
4,700-0hm field. ch.1;

One Cornell-Dubilier electrolytic condenser, 175-V.
type, B-30 mf.;

Five octal sockets ;

One Stancor filter choke ¢oil, 150 ohms, ch.2;

One Raytheon K-49-C ballast tube;

One Raytheon type 6A8 tube;

One Raytheon type 6J7 tube;

One Raytheon type 25L6 tube;

One Raviheon tvpe 2576
*One line ecord und plug:
One homemade chassis;
*One airplane dial;

*Two knohs;

One Continental Carbon resistor, 500 ohms.
h-W.;

One Continental Carbon resistor, 50,000 ohms,
6-W.

One Continental Carhon resistor, 30,000 ohms,
16-W. ;

One Continental Carbon resistor, 10,000 ohms,
YW ‘

Three Continental Carbon resistors, 0.5-meg., '
YouW

One Continental Carhon resistor, 0.2-meg., %-W. ;
Onc Continental Carbon resistor, 0.5-meg., 1 W.;
One Continental Carbon resistor, 2 megs., %-W. ;
Hook-up wire, hardware, etc.

*Most Radio mail order houses can supply this

item if properly identified as to title of article,
issue (month) of Radie-Craft and year. I
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Model 772
Super-Sensitive
Analyzer

Y Simpiified, easy-reading scale, AC read-
ings on single AC arc

*

Declbel readings for sound measurement

Current ranges for auto testing

% New, improved rectifier circuit... accu-
racy {(WESTON guaranteed) 3% on nor-

mal frequencies

Temperature error(WESTON guaranteed)
within 2° from 40°F to 110°F

20,000 ohms-per-volt...blg, depend-
able, 50 microampere WESTON Meter

Broad ranges to meet every require-
ment testing receivers, transmitters, tel-
evision, vacuum tube and cathade ray
equipment, sensitive relay circuits, etc.

% Sound engineering...expert craftsman-
ship...highest quality ports...dependa-

bility for years

Resolve, now, to start the year right with
dependable test equipment . . . equipment
that remains dependable and stays service-
able throughout the years. When you buy
an analyzer, for example, be sure it's the
WEsTON 772, for no other analyzer has a
proved WEsTON Meter . . . resistors of
equal precision and stability . . . perfected
WEesTON silver contact switches, and other
materials and parts of WEsTON'S high
quality standards. Start the year right ...
end it with more profit . . . with WESTON
test equipment. Send coupon for complete
information.

WESTON

1285l encernlts

Weston Electrical Instrunrent Corporation

5949 Frelinghuysen Avenue, Newark, N. ).

Send eomplete information on WESTON Radio
Instruments,

NAME
ADDRESS

[+ | 1p (O— STATE....



THEY'RE all in the New|
FREE 1938 Catalog

Standard Make Radio Sets

MODELI,S catalog of Standanl scls lhas crealed a sensa
tion In the raulo world. This marvelous 44 puge hook lisis

over 400 different makes and models of home elecitic sets
farm baliey sets ainl wite radios. mave by the leading na
tlonally advertised manufacturers. such us IS leo—
G E—Zenlth—Motorl g ln-lco—Gruno\\ U yosley—Strom
berg Carlson — Kadette——Etmerson—t adu—arodb—tlilson
and othiers. Il You asre Interesied In rudios. ket thls

Encyclopedia onh Standard Kadbo Sets and detalls how you
can make moneyY in your sbare or tull thwe. DO IT
TODAY.

Mail ecoupon to address nearest you.

Sinco 1889
Dept. D-9,
58 Cortlandt St..
New York, y.
56 W. Washington St.,
Chicago, ]I,
57 Forsyth St.,
Atlanta, Ga.
" SN SR SR SR SN SR SR SR Gh SR SR GR GRS SR Sn am am U5 SR SR SR ER .
MODELL'S, Dept, D.S,
58 Curtlnndt St., New lork City, N. Y,

0 Send me your 44-page 1938 catalog
O tlow may 1 increase my income

NAME .

ADDRESS
............ TE

KTA
Paste coupon on’ penny posteard

Do You I.|ke

RADIO

TELEVISION,
SOUND & ELECTRICITY

You men who want to know the true facts
aboul employment opportunities and re-
~L:remmu in radio and related industrics

ould have Nanonal's new —4) pages
\ of Information and {llustrations

NATIONAL SCHOOI.S

NATIONAL SCHOOLS
Dept RC-2, 4000 So. Figueroa Strcet. Los Angeles, Calif,
Please Send Frec Book

.S,ent{ éo'l
youx copy

NAME. AGE
ADDRESS. ...

CITY

“DEPEND ON DEPENDABLE”

DON'T BUY
TEST EQUIPMENT

you've investignted Radio City produets.
jobber. Write to Dept. C for eatalog.

until
See your

RADIO CITY, | PRODUCTS CO.

88 PARK PLACE {‘ N ]f_] NEW YORK CITY

Better - Qu lcker - More Profitable Ser-
vicing with RADIO CHASSIS CRADLE
shanps

Serviee s need  the
RADIO  GIMBLE (chassis
eradle) for eiflelent servie-
ingz of testusd and repair.
of receivers or amnli-
d Equlrmenl clamhl m
cradle vy can _ bLe a

lo ANY mnRle. Ac

'
_thapla lm! re
or illustrated

1
cellent
celvers, Tife
eiroular ]

WM. A THOMAS C0.321 CAROLINE ST., NEENAH, WISCONSIN

Increase the Respect
and Confidence of your

customers by rejuvenating their old radio with
a right-DeCoster Speaker.
Write for literature and
hame of nearest distributor.

WRIGHT-DE COSTER, INC,,

2251 University Ave., St. Paul. Minn.

Please Say That You Saw It in Rab10-CrAFT
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SERVICING Q. & A.

(Continued from page 481)

minimum-capacity setting so that the oscillator
will track 456 kc. above frequency of tuned sig-
nal. There are usually 2 settings of the oscillator
high-frequency trimmer. The one of minimum
capacity is correct.

OSCILLATION

{41) Abe Engle, Riverdale, N. Y.

{Q.) I have an A.C.-D.C. American Bosch 501
receiver which whistles. Have checked voltages
and replaced most condensers. Can you inform me
as to what the trouble is?

{A.) A whistling econdition in the receiver
mentioned in your inquiry may be due to any
one of several causes. You do not state whether
the whistle or oscillation is present over the
entire broadcast band, when tuning any station
to resonance, or only upon certain stations.

Oscillation over the entire band in these re-
ceivers is generally due to a loss in eapacity of
either or both filter condensers. Try shunting a
0.1-mf. 400-V. paber condenser across the scc-
ond filter, should you find that replacement of
either or both filter condensers fails to relieve
the difficulty.

A whistle heard when tuning any station to
resonance may be due to an aerial that is much
too long. A whistle only upon certain stations
at the low-frequency end of the broadeast band
most likely is image-frequency interference and
may be corrected by shifting the intermediate
frequency to a higher frequency. This necessi-
tates the use of a signal generator and recalibra=
tion of the dial by adjustment of oscillator
trimmers.

CHANGING POSITION OF
YOLUME CONTRGL

{42) C. A. Anderson, Harrow, Ont., Canada.

(Q.) I have difficulty with a Zenith Radio
model 91-92. The A.V.C. system does not work
very steadily and is distorted. Could you give me
the value of the volume control which, in the
first series of this radio line, was in the A.V.C.
cireuit?; the second series used the volume con-
trol in the audio circuit. Please tell me the value
of the resistor used to replace the volume control
in the A.V.C. when it is moved to the audio
cireuit.

(A.) The value of the volume control for the
early Zenith meodel 91-92 is 4,500 ohms, and is
used in the cathode ecircuit of the A.V.C. 2{
tube. The control for audio regulation in the
second series of this model is 250.000 ohms and
is connected ns shown in Fig. Q.42. In replacing
the former system with the latter type use a
resistor that is variable from approximately zero
to 4,000 ohms and at least a 20-W. unit for
current dissipation.

VIBRATOR HASH

{43) Herman F. Piame. Fonda. N. Y

(Q)) I am writing about # United Motors
radio set. 32-V. D.C. model 4049, This set has
excessive vibrator neise which ean be tuned in
from 510 to 800 kc. It is more neticeable during
the day. I tried another vibrator but the noise
was the same. Poor volume during the day is
experienced during the day from 540 to 860 kc.
New tubes did not help. Will you please help me
in this problem?

(A.) The noise pick-un on the United Motors
32 V. D.C. receiver, model 4019, heard prin-
cipally from 510 to 800 kc. may be reduced or
eliminated by following one or all of the following
methods.

It is essential that the vihrator case be securely
grounded to the receiver and a good ground con-
nection made to the receiver. Replace the input
filter condenser of the "B" supply. Check and/or
replace the vibrator buffer condenser. Use only
an exact replacement for the buffer condenser
if found necessary.

Erect a good long antenna as far as possible
from the voltage supply for the receiver. Should
these suggestions fail, realign the receiver com-
pletely, adjusting the padder carefully.

\ OYNAMOTOR

SHIELDED
CONNECTOR

CABLES

UNSHIELDED
WIRES

DYNAMOTOR
Fig. @39A. Cables on A.K. 756 must be shielded.

LST AF
27
\

24D DET
7

YOLUME
CONTROL,V.C,
0.25-MEG

Fig. Q42. Location of defective volume control.

NEW RADIO ITEMS

FOR CAR OWNERS

(Continued from page 482)

shaft. Increasing the tension raises the speed at
which the contacts will close and reducing the
tension lowers it.

To test for proper operation tune the receiver
to a loeal station and adiust the velume to an
output of approximately 1 watt. When the
paddle on the air switch is swung back against
its stop the volume should be increased to 1.4
times the original output. If there is no change
in veolume disconnect the lead from the air
switch and ground to the cylinder head. If
grounding this lead increases the velume, check
the contact points in the switch to see that they
are not sticking or dirty. If grounding this lead
does not change the volume check the lead where
it enters the receiver for open or loose con-
nection.

Diffusion-Louver Car-Radio Set. In place of
the usual eloth or metal sereen over the loud-
speaker. the new Firestone auto-radio sets for
1938 utilize lowvers or vanes that slant down-
ward, as shown in Fig. D. We hereby christen
this set “the driver’s friend,” for it is kind to
the driver: the louvers tend to direct the sounds
from the loudspeaker toward the rear of the
car, instend of nearly blasting the driver out of
his seat, when the volume is brought up to

meet back-seat listening refluirements.

Trailer and Home Dual-Wave Radio Set.
Radio sets for the trailer have undergone changes
to meet the specific needs of this type of serviee.
Newest in this line is the radio set shown in
Fig. E. It operates on either 6 V. D.C. (storage
battery, ordinarily), or on 110 V. A.C. (lighting
current—at home or in trailer eamp). Other
points of interest: 2 wavebands—200 te 515
meters, and 54.5 to 16.5 meters: set may be used
with privacy plug in. sccret volume governor,
and remote loudspeaker. This sct is made by
Zenith.

Long-Wave Converter for Car-Radio Sets. If
it's Government weather reports, lake and coast-
wise ship signals, or beacon and airplane signals
you want to hear on your car-radio set. here's
a converter you connect to the antenna and
ground posts of your car-radio set, to do the
trick. Thig instrument was mentioned in Radio-
Craft last month ; it is reproduced here, together
with its schematic circuit, as a matter of com-
pleteness ; the cireuit, which was not shown last
month, is given in Fig. 1 (the unit appears,
pictorially, to the right of it). Tuning range is
130 to 430 ke. (2.307 to 697 meters). Converter
is made by ABC Radio Laboratories.
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IS RADIO SERVICING MERELY A
STEPPING STONE TO HIGHER POSITIONS
IN THE INDUSTRY?

{Continued from pegc 486)

rad o servicing. However a man ean’t break into
the radio service field. The most difficult task
posiible is to learn how to learn the art of railio
servicing. Everything mentioned in this article
i8 «orrect but the hardest thing for any man
wart ting to learnt radio 18 how. where. and when
I g through have 1 found out what I want.
Cur means of radio education has so many
evil: that it is extremely difficult to advise & man
the ¢correct way to learn radio. [ feel confident 1
hav: the solution to most of these problems and
somis day some one will put them into practice.

Hoirever that is not answering the question
befcre us.

Mr. Kennedy states, “Radio servicing is not a
goal but a stepping-stone . . . My opinion

ia radio servicing is a testing laboratory. A
person interested in radio, tries the radio service
game. Here he learns a lot. He finds out many
things ; o few are listed below:

{x) Whether or not he likes radio:

(b) Whether or not he has what it takes.
educntion, experience, adaptability. personality.
and hundreds of essentials not found in books,
maj “zines, or correspondence courses or schools.

(¢! The man with intestinal fortitide and
amb tion continues. the others drop out;

{(t1 If he likes radio and expects to make it
a vacation, it affords him the opportunity of
learning just what it i3 in radio he likes Dhest
and wants to pursue. /It may be. and often 18,
superinr radio service.

M5t of the bir men in radio were at one time
or awther radio Service Men ; however they were
also a lot of hams, or bellows interested in
ama.cur radio at the top. Both of these methods
seem to be the starting point of kindergarten
of rudio promotion. Yet a great many hams
and radio Service Men never reach the 1st Grude
in 1 dio.

It 15 absolutely true that you must like radio
to b able to find it a pleasure; you must like
any .ype of work to succeed, but there is more
to the game than liking radio to be a success.
Likirg radio ia essential yet only one factor. It
take: a lot more than liking a certain thing to
succeed in it.

Eyoeriment. Radio service work is an ex-
perimental laboratory. Unfortunateély an ex-
tremsly large percentage of the radio Service
Men experiment, find some very startling an-
swers yet are unable to analyze this experiment
for their own benefit. Hundreds of inventiens
have been patented but perhaps the man per-
formingy the experiment revealing this invention
did not get the patent. Why? He m:ude the ex-
periment. wrote it down, and then didn't realize
what he had found, Simply got the results with-
out understanding their meaning. someone else
ot hild of the notes on the experiment and saw
what actually was found. The man who experi-
mented with soda drinks and found Coca Cola
had to be told to BOTTLE IT. before it was
poputir. -

Radio service brings you close to people, you
find out their secreis, the way to get along, etc.,
but unless yYou use them to your own advantage
this means nothing. Maybe the thrill in radio
is selling, designing or building, but unless radio
serviee points this out to you and you learn to
grasp 1%, all is lost.

"“Le. radio service lead you to this goal,” states
Kennedy, then gives a lot of 1F’s, and certain
condit ons one must have or be able to acquire.
Exceelingly interesting, but exceptionally difficult
to obtiin.

My interpretation of “Is Radio Your Vaca-
tion? is a picture of the few suceessful radio
Servic: Men. It is like a painting of the bloom
of a oeautiful rose without showing the stem
and all the thorns. To one already in the radie
service business, it shows what we most desire,
what 've all hope for, and few ever get. To the
radio "aan who is about to start in the radio
serviee husiness it is a picture of encourage-
ment, instilling enthusiasm and amhition but
a wrong conception of the most probable out-
come,

If al ~he money 1 needed was at my eommand,
it would not be spent for pleasure, on mysell
or family, or to encourage young men to take
up rad.0, rather it would be spent to develop the
educational system making the dreams of this
article eome true. The present-day Service Men
dream of these things, but at present there is

no system of education complete enough to give
all the essentials in making these dreams come
true. Only the men that have exceedingly broad
minds, are ambitious, well read. with proper
technical training and opportunity to get the
required experience and outside advice on this
experience. are fitted to accomplish the goal set
forth in "Is Radio Your Voeation?".

My suggestion is let’'s have less theorizing. or
day dreaming and unite in a plan to accomplish
our goals in radio.

RRoGger H. MERTEL
e/o Radie Service Dept..
Anderson Eleetrie Co.,
Wahoo, Nebraska.

AWARD

Editor, RADIO-CRAFT:

My personal opinions
Vocation™ :

I firmly believe many things that Mr. Kennedy
said : it is very true that most Service Men live
mostly on their wit. As a true reader of Nladio-
Crajt 1 come from Decatur, 1, and am only
visiting here in Wellington. In Decatur, a popu-
lation of 60,000, only 3 out of 25 to 30 Service
Men make a decent living or a wage of $25 a
week.

The others live on their imagination; even
those *with a husiness hardly get along. 1 know
of one house that services an average of 200
sets a month. won't pay their men but $12 a
week, and after you have worked there for
more than 2 years they might pay you §16 to
$18, but on top of that you still must furnish
your own tools and equipment. What do you
think of that?

I might say further that in some larger city
you might get more, but oh! your living expenses.

1 also firmly believe that radio service is a
very good stepping-stone to other fields such as
dealer, designer. chief engineers, etc., and by
some other ability they march forward to
greater success.

I also think you must like your work, in this
way you are willing to put in many hours in
study, research and also in experimentation: in
this wny we learn many things that we woulin’t
know otherwise. You have to like a certain thing
before we can make a success of it

It is very true that servicing brings us face-
to-face with all problems of life; also the ways
of the people. In eorder to sell well, you must
know your customer, his ways, quality of mer-
chandise that he wants, and also his attitude.
The best salesman is the one who can pluce
his customer the minute he steps into the store.

(But after all no matter how good you are
at anything it just seems like you have te have
a pull to get there.)

After all, in my experience, most all dealers
I have spoken to and whose business I have
looked over, radio is just a sideline to over 80
per cent of the dealers.

They place radio together with electrical, re-
frigerator, keys, bicycles, and many other forms.

We all hope; no matter how we work it out.
our aim is to make a living.

toward '‘Radio as a

KENNETII Bagn,
Decatur, [lIl. (Wellington, Tex.)

AWARD
Editor, RADIO-CRAFT:

I ean very easily agree with Mr. Kennedy's
statements in the November ixsue of Radio-Craft.
About 4 years sago 1 was a radio Service Man
with a small place of husiness in New York City.
I had gone to Evening School for 2 years and
studied radio repairing. Upon graduation 1 had
bhorrowed some %300 and opened a radio retail
store. Somehow things didn't work out as 1
planned and all my hopes and ambitions were
shattered.

Somechow all was not dark for me. 1 took a
Civil Service position with the U. S. Govern-
ment as a clerk and for 4 years 1 worked as
a public servant. Radio and radic servicing were
far from my mind. [ felt that it was a field
that was overcrowded, a field that could never
amount to much.

But the old blood boiled in me. I had that

(Continued on following page}
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« WITH RACO SHORT-WAVE KITS YOU CAN

RACO (RASHIS T;A

HNEW s:'w
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o S
You fans who want real DX must have a
RACO SHORT-WAVE RECEIVER. Any

ane of the many RACO sets pulls in sta-
tions from far corners of the globe.

ALWAYS BUILD BETTER RECEIVERS »

Csea the new 2578 low

voltage heam Dower

tube which makes pots |b|l‘ hizh power output
wilh an  Inexpensive A.C ' 1.C. power supply,
oberating  from  any _type 110-volt  current.
llere is the famnus CT.II I‘FR cirenit, The same
snicgth. non-critieal tuping; rombined Pedenera-
tlon and ruber-regenération: sepatate dandsvread
and ultra-high freaency luning condenser; 5
eh dynamie speaker: 3 to 355 meler tuning

rangze: automati earphane hr'k, In fart, all of

the splendid featurcs which make the CLIPPER

eireuit a tremendons sueecess,

ASK THE MAN WHO OWNS A CLIPPER—
LOOK AT HI1S LOG!

COMPLETE KIT WITH ALL PARTS

ASSEMBLED and wiring diageam; less $|240

only tubes and cahlnet, unwlred .....
Rlack erackle finish eabinet 1.80
tehed set of flve tubes 3.20
Wiring . 2.90
UNIVERSAL CLIPPER—CDMPLETE with
hlak eraekle eabluet (207 x 10% x 97} fve tubes;
2576G; ready to operate,
Spe:ml Comyiﬂa Ptice .$19.50¢

3-TUBE UNIVERSAL A.C.-D.C.

AMAZING VALUE
IN THIS SPLEN-
DID ALL-WAVE SET! You will be astounded at
the way It bring< foreitners rolling in. Yes,
and seParates them. too' Uses suPersensitive
celeetron ecoubled  recenerative  elreuyit  giving
smooth tuning and perfect regeneration control
over lt entire wave-lenth range. Tunes from
15 to 550 meters with positively no skips.
RANGER 3-TUBE UNIVERSAL A.C.-
D.C.—omplete kit, assembled but not §A 5
wired, including wiring 4lingram and g
Broadeast coil but less eabinet and tubes
3 additional eoils (15 tn 200 meters)
{'rystallized metal eablnet
Set of three tubes (“——GI.:G 1—6.
Wired and te:ie
SPECIAL COMPLETE PRICE wilh
cablnet and tubes, wired and tested. with one-
year Euarantee 8.25

a com

o ent
“lnunquly low.
Vrite today for RACO'S
LA TEQT SHORT-WAVE
CATALOG — tlluatrathng
and techanlcally Aeserih-
inw comnlete

long

distance

ADDRESS DEPT. RC-238
RA Dlo CONSTRUCTORS
M LEABORATORIES

136 LIBERTY ST., NEW YORK, N.Y.




502

e Men!

HERE IS THE
# MODERN MIRACLE
Y WATER PEN—

HEREVER there’s water,|

there's ink—for the MIRA-
CLE WATER PEN. There's a tiny
ink cartridge in the harrel of the |
pen—two or three lifts of the sue-
tion lever and the pen is completely
filled. One small ink cartridge keeps
this modern pen supplied with ink
[Ol' l‘nanv lllontll't

All parts of T\IIRACLE \VATER!
PEN are acid “corrosion” proof.
Nibs are l4-karat gold-plated. Air- |
tight inner cap keeps pen moist at
all times. The ordinary fluid capac-
ity is almost twice other pens. Five
additional ink cartridges are care-
fully hidden in a reserve chamber.
MIRACLE WATER PENS carry a

life-time guaraniee,

Order your MIR-

| tion much higher (in salary at least)

ACLE WATER
PEN today — hy
mail. Sent POST-
PAID anvwhere
upon receipt of
check. money or-
der or cash for
$150. Regular
$4.00 ralue.

GRENPARK COMPANY
1229 Park Row Bidg., New York, N. Y. |

GRENPARK COMPANY re-238 1
1229 Park Row Ridg.. New York, N. Y.
Gentlemen: Enelosed vou will find my rewmittance of

MIRACLE

for which send me
\\ ATER PENS _at tme bellir and !-Hlk Cents,
15] 50) each. YOI ARE TG ND ME THE
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RADIO-CRAFT

{Continued .from preceding page)

inventive and mechanical lust in me. I couldn’t
very readily work as a clerk when | knew 1
longed to continue in radio. So ! enrolled as a
student in the National Radio Institute. 1 feel
that with the added knowledge and training I
will obtain, and the little experience I've already
had as a Service Man [ can again be doing
radio servicing.

But, and it is a big “but,” 1 will never be a
Service Man before I am sure 1 can succeed as

{ one. In other words 1 wop't stop with service

work. 1 am going to specialize in aireraft ruadio
design and feel that then and only then will
I really reach my goal. 1 am quite sure that
many radio Service Men are paupers who never
will amount to more than the average man
with only a modest living wage. I've scen it
and 1 know. ['ve been in that condition myself
which certainly ought to brove my stutements
twofold.
HArRY RixcEL,
Washington, D. C.

HONORABLE MENTION
Editor, RADIO.CRAFT:

In response to the article
Vocation?"' in the November
Craft:

I believe that the training and actual experi-
ence acquired by & good Scrvice Man would be
n valuable asset and stepping-stone to a posi-
in the
radio industry. However, I do not think that the
fact that he was thoroughly trained, and had
several years of experience to his credit, would
be sufficient to qualify him for an executive
position at a large salary. I think that in addi-
tion to the practical knowledge, the executive
must have a more or less natural tendency toward
leadership and have business ability to be sue-
cessful as an executive.

1 believe also that there is an unlimited oppor-
tunity, in the field of service, for a man well-
trained in that branch of the industry to reach
a goal worthy of anyone’s ambition. As things
are today, too much emphasis is placed on
“speed and production” and the Service Man
whose policy is to do the very best work possible,

‘“Is Radio Your
issue of Radio-

| even though his prices are at first considered

rather high, will eventually win out and find

himself with a thriving business of his own

which properly handled should net ‘him as good

a living (all things considered) as any execu-
tive or managerial position could possibly do.
Avsert F. HARRIMAN,

Erving, Maass.

HONORABLE MENTION
Editor, RADIO-CRAFT :

In answer to Mr. J. P. Kennedy’s article in
the November issuc of Radio-Craft, 1 find that
while 1 agree to part of what he says 1 also
must disagree with him. True that some of our
greatest engineers and manufacturers were once
Service Men. But what of it! One cannot start
from the top of the ladder. Servicing in my
is the best way to start out because
one learns many interesting things repairing
sets. He learns the many peculiarities which can
make a radio stop playving, things which are
gso simiple and yet can keep one in the dark for
a long time until discovered. Mainly one finds
out the many Service Men in the field who
cannot do a job right because of not enough
experience and intelligence of the subject as
a whole.

I agree that one must like radio to select it
as a vocation and because of this should advance
from a simple Service Man inte a larger field
in radio.

However. | think radio service is at least one
of the vocations that will not be crowded for a
while yet. That is where 1 disagree with Mr.
Kennedy. There ia always room for a good Serv-
ice Man. I have had many complaints about jobs
being done improperly but 1 believe that these
men will sooner or later be forced out by them-
selves because of this inability to compete with
a Service Mun who has thorough knowledge
on the subject. Many men are only doing this
as means of scraping a few more pennies either
down in a basement or in u garaje but how long
can they last? Magazines such as Radio-Craft,
and newspaper articles, have recently heen open-
ing the eves of the public to these incapable
men and gyps. and people will not patronize
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Albout  Test Equip-
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other Radio Subjects
THE ANSWER —

The RADIO-CRAFT .
LIBRARY SERIES
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The RADIO-CRAFT LIBRARY SERIES has
been the foundation for instruction for thousands
in radio—in one or more of its specialized
branches. For P.A. there's a book—for Auto
Radio Servicing there’s another—for Home Re-
cording there’s also a valuable text—for Theory
of Vacuum Tubes—for Specialized Diagrams—for
Servicing Various Receivers—for Test Equipment
—and other subjects—each has a special volume.

Radio’s most noted writers—Clifford E. Denton,
Louis Martin, Robert Hertzberg, R. D. Wash-
burne, Joseph T. Lernsley and others are the
authors of books in the LIBRARY SERIES.

Each book contains 64 puges—measures 6 x 9
inches. The number of illustrations in the books
vary from 50 to 120. Each volume sturdily hound
with flexible cover. BOOKS ARE UNIFORM.

Here are the titles:

. MODERN VACUUM TUBES.

. THE SUPERHETERODYNE BOOK,

. HOW T0 BECOME A SERVICE MAN.

. BRINGING ELECTRIC SETS UP TO DATE.

. RAD!O QUESTIONS AND ANSWERS.
AUTOMOBILE RADIO AND SERVICING,

. HOME RECORDING ANO ALL ABOUT IT,

. PUlgELIC ADDRESS INSTALLATION AND SERY-

NGO BBHNWN

13. ABC OF AIR CONOITIONING.

14. POCKET RADIO GUIOE.

15. ABC OF REFRIGERATICN.

17. SERVICING WITH SET ANALYZERS.

To order any one or more of the volumes in the
50c RADIO-CRAFT Library Series —clip—fill-
and mail coupon below, with remitiance, to
RADCRAFT PUBLICATIONS, Inc.. 99 Hudson
Street, New York, N. Y.

MAIL COUPON TODAY!

.1-----------------------—-q

§ RADCRAFT PUBLICATIONS, INC. RC-238 1§
§ 99 Hudson St., New York, N. Y. :
B qentlemen: T have circled helow the numbers o
1 correspouding to the titles in the RADIOG-CRAFT

1 Library Serics. My remittance for tho umount of :
: $ is enclosed N
1 2 3 ¢ 8 9 10 12 13 14 15 1 :
: i
1 Name [ ]
1 [ ]
: Addre: :
1 [}
1 O -State 1
1 Books sent PREPAID In U.S.A. only. Jl
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then so easily as was done before. So instead
of discouraging men who wish to learn radio
ser ‘ice I am for encouraging them as long as
they like it and are willing to give the public
full benefit of their knowledge.
S. DiGracowo,
New York, N. Y.

HONORABLE MENTION
Dear Sir:

Y 8, I quite agree with Mr. Kennedy when he
aays that radio service work is just a slepping-
ston: to better radio positions.

I know this from my own experience as well
as that of several friends. I am a Service Man
in n small town, being the only one in the busi-
ness. I do this work in my spare time as 1 have

THE RADIO MONTH IN REVIEW

(Continued from page 455)

by a conecentric transmission line through goniom-
eter and line-branching unit, splitting power
equa.ly to each tower tuning unit. Each 21-ton
towe " rests on 100 tons of concrete over piles.
and is hurricanc-proof. The station is marked
for aviators, lying centrally among 5 New York
airports, notwithstanding open-area loeation.

First award of the Armstrong medal of the
Radie Club of America was made to Dr. Louis A.
Haze/tine, neutrodyne inventor, at the club's
annu=l dinner last month.

RADIO'S TIMELY
PROBLEMS

XPLAINING why U. S. manufacturers can-

not. sell radios in Australia, the American
Depariment of State told the R.M.A. last month
that ‘he Australian Government owns 51¢ of
stock ‘n radio factories down under. The reply
of the Australians has not arrived.

Fed:ral Trade Commission cracked down last
month on "5-tube performance” as a slogan for
sets without 5 tubes, If used, it must be pre-
ceded hy "4 tubes” or what it has.

Phileo, of Philly, announced production of its
10,000.000th set last month. This was presented
to sh: t-in veterans at Walter Reed Hospital,
Washington, on Armistice Day, while duplicates
were iven to other veterans’ hospitals; com-
mentaior Boake Carter making the sheech for
the dor or, and War Secretary Woodring aceepting.

470,216 commercial scripts were filed by
radio steiions with F.T.C. during one year, that
commision reported last month; of that num-
ber, 2 658 were set aside for examination of
their contents to determine whether advertising
might be false or misleading.

In Enagland, B.B.C. will use a strictly direc-
tional mike for pick-up broadcasts; it responds
only to lips held close to it. and cuts off when
the holder's grip is relaxed. Not only asides and
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New York City’s new transmitter in Greenpoint,
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not as yet found it possible to make enough
money to warrant giving up a permanent posi-
tion. This of course is due mostly to the constant
study and up-to-date edquipment that is necessary.

Two of my very personal friends started in
the service field just the same as I have. They
have now each obtained good positions with two
of the larger radio manufacturing companies,
due to what they learned while doing service
work.

There will never be any more for any Service
Man until the field has been cleaned of the
‘gyps” and ‘‘chiselers”™ in the game. This, und
& standard price scale, will make service work
both pleasant and profitable for the honest and
efficient Service Man.

Very truly yours,
MarLcoLym CoFrix.
Groveland, Mass

hackground noise are cut off, Reynolds stated
last month, bhut it will prevent recurrence of
*butting in” by the public, which was becoming
a recognized sport, if not cricket.

NBC, having cut Gen. “lIronpants™ Hugh
Johnson off the air last month, because of
difference of opinion as to discussion of “social”
{venereal} diseases, was reported threatened
with F.C.C. investigation, of attempt to censor
campaign started by U, S. Public Health Service.
No official confirmation; but NBC made amends
by calling Dr. Morris Fishbein, voice of American
Medical Association, to speak on subject in
“‘authoritative’” manner!

In eonnection with physieal “fithess™ campaign
in Britain, B.B.C. last month objccted that early
morning setting-up broadeasts will cost $25,000
to $50.00¢ yearly. because another shift of en-
gineers would be needed. Physical culturists yell:
“Hang the expense, We pay for service!”

Campaign against “gyp” dealers in N. Y. City
Iast month resulted in numerous fines, and 6
workhouse sentences, for owners or employees
convicted of selling inferior merchandise under
well-known brands which had been imitated.

Amalgamation of several groups of service-
men on a national basis as RSA (Radio Service-
men of America) was undertaken last month, and
temporary officers elected : under proposed setup,
loeal chapters will be autonomous. Headyuarters
are 30¢ S. Dearborn St., Chicago.

OPERATING NOTES

(Continued jrom page 481)

installed in the cabinet, and that ample elear-
ance has becn allowed for vanes initially in good
condition.

Stromherg-Carlson Models 130 and 140. The
sensitivity control is a knob on the back of the
chassis, to limit the sensitivity on hroadcast re-
ception so that the most powerful nearby broad-
cast station will not cause rectification in the
R.F. tube and thus “blanket” the dial. It also
is effective on “‘tweets’”. Remember to turn this
knob clockwise if a newly-installed receiver
appears to lack sensitivity.

Stromberg-Carlson Models 145, 150, 160 and
180. Normal setting of the fidelity-tone control
is at the middle—half red, half white. All red
(High Fidelity) broadens the tuning and should
not be used for distance reception. All white
(Low Fidelity or Tone Control fully operated)
causes muflled tone and reduced volume. A definite
“bump” when passing through “Normal” shows
that the selectivity is maximum and Tone Con-
trol is set for Standard Fidelity.

STrOMBERG-CARLSON SoLbER NUGGETS

Grunow Models 700, 701. After replacing the
2nd L.F. transformer, I was annoved by com-
plaints of interference from an airport station.

The trouble was finally remedied by removing
the okl I.F. transformers from their cans and
connecting the secondaries in series with the
antenna lead in the set. The primaries were cut
off.

By tuning this homemade wavetrap, the inter-

MEN — here ;s good news! The
Sylvania Technical Manual is now
bigger . . . better . . . more helpful
than ever. It lists more than 200
tube types, gives important circuit
application information on each.
Tells all about glass, metal, “G"
type and Sylvania ‘‘Ballast” tubes,
as well as those for Majestic re-
ceivers. Contains valuable service
helps such as typical circuit dia-
grams, bias resistor charts, etc.
And the Manual’s text has been
simplified — cross references have
been reduced.

To top it all — the Technical
Manual now has a new wire bind-
ing that makes its pages lic flat

. a boon to busy servicemen.

If you need radio information,
you need this book. Send 25¢ and
the coupon . . . you'll get your
copy of the Manual in just a few
days.

SYLVANIA

SET-TESTED RADIO TUBES

HYGRADE SYLVANIA CORP. RC-2¢
Emporium, Pa.
Here is 25¢. Send me my copy of

the new Sylvania Technical Manual.

[ SERVICEM AN [ EXPERIMENTER
[ DEALER [0 AMATEUR

Brooklyn, is centrally located to efficiently serve ference was eliminated. L L L L T

the entire city.

K. W. HowaRrp ]
Please Say That You Saw It in RaDIO-CRAFT
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Good Tllings

In Small Packages
*

*
*

AEROVOX Type PR tubular electrolytics
pack a lot of capacity into a small cartridge. |
Ideal for filter and by-pass.

pull loose. Thorough wax sealing.

253 te 150 v. working. 5 to 50 mfd. in lower
voltares; 2 to 8 mfd. in higher. Aiso douhle
sections, 23, 50 and 100 v. 5-5 and 10-10.

ASK vYour jobber or write us direct for
copy of latest catalog listing these PR units
and many other condensers.

C O RPO R ATION
'IUWaal-ungzonS!. Al Brockiyn. N. Y.
F IN CANAD: AEROVOX CANADA. Limited Hamiiton, Onl.

3 PRACTICAL

ADIO

ENGINEERING

Don’t “ait-down’ on the jobi Get SEND FOR
busy and prepare yourself for the ~

bigger jobs in E“".i lo:,lechnr:ully l' “ E E
trained men. RE otfers ome-

e CATALOG

study trainind in both Radio En-
pineering and Service and Pub
Address work. A post card brinQs
you Olr 48-pade book of intereet.
ing facts about your future in
Radio—and¢ how we can bhelp you
erepare for it

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. RC-2 14th & Park Road, N.W,
WASHINGTON. D. €.

~13.A" serves the trade with ecery aced In
#adio——complete 16U-peye catslog of ne-
Tionaliy known redic ‘reeeirers. publie ad-

dfcas, barts. Bupplies and equipment. Or.

1012-14 McGEE ST.
KANSAS CITY, MO,

BURSTEIN-APPLEBEE (0.

Write for Free folder A-2, |
We are the originaters of |
this type instrument

lnatrument
2 TELEPLEX CO.

prepared
complete
$11.95. \Vlthou:

with l-’lD(‘s
Tt

all fnr

cillator. 72+76 Cortlandl St., N. \' <. !

$500 000 GENUINE
MAJESTIC-GRIGSBY GRUNOW
REFRIGERATOR &
RADIO PARTS.
FOR MODELS
PRIOR T
1936

TEED 18 MONTHS.
SEND FOR PRICE LIST.
G & G GENUINE MAJESTIC RE.
FRIGERATOR & RADIO PARTS SERVICE

5801 W. DICKENS AVE. CHICAGO, iLL.

|

Sturdy cardboard tube. 2%” leads that won't|

|
"

“HAM" SPECIAL $t3noard |
A highly efficleur oode H
teacher using heavy sDe- |
clally preputed  waxed |
paper tape. having two
tows of perforations.

|
|
|
!
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VOLUME EXPANSION
—MODERNIZED

(Conlinurd from page 463)

and only
enable the user to note the
for the Dbest operating

values will vary with different tubes
direct tests will
proper plate currents
conulition.

DIODE TIMING IS IMPORTANT

One other factor that is very important.
using any form of volume expansion. is proper
tinning of the diode voliage on (G3. The resistor
and condenser marked R1 and Cl in Figs. 3 and
4 form the timing eircuit: and, for averaye
spieech and musie reproduction the values stated
in the diagrams are satisfactory. If the time
constant is too short, speech then will sound
unnatural; and if we long, parts of speech wil
Le carried over and musie will drag. This type
of distortion is very noticeable when using high
percentages of expansion.

An interesting example of time distortion
can be studied by listening to Vietor record Neo.
14161, ftalians in Algeéria, Rossini. recorded by
Toscanini. Use a high level of expansion and
with the values indicated in Figs. 3 and 4 for
timing (about '{-second) note the distortion of
the staccato passages. The reduction of the
degree of expansion will tend to cover up this
time distortion as far as the ear is concerned.
However. it is best to speed up the timing if a
high degree of expansion is desired.

The Funerel Mareh of a Marionette, Victor No,
8661, is another example of the same type. Here
the timing e¢ircuit should be speeded up if a
high percentage of expnnsion is to be used. Iioth
records reproduce well with u time constant of
about 1/10-second.

A sutisfactory determination of the time c¢on-
stant when resistance and eapacity are employced
cun he mude as follows (Where time [T]| i
expressed in seconds, Resistance in megohm:s and
capaeity in microfarads.) :

T RXC
and if the desired time constant is known, then:

n —
R

This method of solution is really “rule of the
thumb™. but wiii be close enough to enable the
cunstructor to build a switching arrangement if
capacity changes ure to be made; or to seleet a
rheostat of the proper value, For example, a
rheostat having a range of 5,000 ohms to 0.5-
megohm used in conjunction with a capacity of
0.5-mf. will cover a time range of 0.0025- to
0.25-second. Such a eontrot will cover all of the
ordinury conditiens and if the resistor were to
he increased to 1 megohm then the range would
be extended to li4-second. This timing would he
too slow for speech or music but is given to
show the range that can be covered with a single
condenser uand variable curbon-type rheostat.

Such a control should be conveniently placed
for adjustment and calibrited se that the timing
for ditferent records can be pre-set before playing.

The author knows many record enthusiasts
that have catalogued their records and hefore
playing check the Volume Setting, Per Cent
Expansion. and the Time Constant. Of course,
this seems like a lot of trouble. but, if realism
is desired then svmehody has w muke the pre-
liminary adjustments.

An sttempt is being made in the newer re-
cordings to increase the volume range of the
record. The Viector record No. 11932, Natoma-
Dagger Dance. is an excellent example. This
record can be plaved without expansion and the
effect is very satisfactory. lowever. exnansion
brings gut some of the crescendo bassages in a
minner that is startling.

A word of warning! Just
that records are comnressed

or C

because we know
in recording is no

reason that thevy shoild he over-expanded in
reproduction. Always use the expander us a
means of creating an auditory illusion.

HOW TO RUN A LATHE

The 33rd edition of the well-known mnachinists”
manual. “How to Run a Lathe”. has recently
heen announced by its publisher. The South
Bend Lathe Works. This new edition contains
160 pages of fundimentals and practical instruc-
tions on every detailed phase of lathe work. in
casily understandable languape, accompanied by
more than 800 illustrations.

FEBRUARY, 1938
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The GERNSBACK

OFFICIAL RADIO
SERVICE MANUALS

(Valume I through 6

L]
]

seifain

Over 13.000

Serviee Diagrams

N 1931 the first Gernsback OFFICIAL RADIO
SERVICE MANUATL was published—cach suc-
cessive yvear a new volume apbeared. Today over
87.000 OFFICIAL RADIO SERVICE MANUALS
are being constantly used by radio Service Men.

Every edition of the Manual is an encyclopedia of
schematic diagrams. The first six volumes contain
over 13,000 wiring diagrams. Rarely comes a set
for servieing for which you can't find the diagram
and service information you need. Diagrams for
sets which were distributed in 1927—and many
marketed orior to that date—are opublished in
Gernsback Manuals.

Here is a complete listing of all the Gernsback

OFFICIAL, RADIO SERVICE MANUALS, in-
cluding the two volumes of the OFFICIAL
AUTO-RADIO SERVICE MANUALS.

1938 mMaNUAL
Pages—Over 2,300 Illustrations—%$7.00
1938 maNvaL

Over 1,200

Over 1,000 Pages—Over 3.000 Mllustrations—%$7.00
1934 MANVAL
Over 400 Pages—Over 2,000 Illustrations—$3.50
1933 MANVAL
Over 700 Pages—~Over 2.000 Illustrations—$8.00
1932 MANUAL
Over 1,000 Pages—Over 2.000 Illustrations—$5.00
1931 MANUAL
over 650 Pages—Over 1,500 Illustrations—$4.30
1933 AUTO.MANUAL
Over 240 Pages—Over 500 Illustrations—%2.50
1938 AUTO.MANUAL
Over 240 Poges—Over 500 lllustrations—$%$2.30

Any of these Manuals can be ordered by filling in
coupon below--and mailing it with your remit-~
tance to RADCRAFT PUBLICATIONS, Inc..
99 Hudson Street, New York. N. Y.

|
LUE{TU T TV
e
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vt

OFFICeAL
[

DI KIAL
LI
STRvKy
MANUAL

ke } ] vl

WANUAL manyal

MAIL COUPON TODAY'

AL T TR L L L L L R R

: RADCRAFT PUBLICATIONS, Inc.RC-238
99 Hudson St., New Yeork, N,

Gentlemen: Enclosed find my remittance of 3. ..

tor whirh send me POSTPAID One Copy of the
.OFFICTIAL RADIO SERVICE MANT AL,

iSend remittance by

Register letter 3£ you send cash.)

goud only in U. S.

check or money order.
This offer is

Nume .......

DT T Y Y L L Y Y

Please Say That You Saw It in RaDIO-CRAFT
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WESTINGHOUSE
UNIVERSAL MOTOR

110 Yolts
AC and DC S
Shtpmng
Weight
2 {bs.
Spe- fications: 1/30
H.P. cperates on either
A.C, »' I3.4"., 110 votts,
5000 R.P.M. Rheostat
ean e used 10 vary speed. god
Helz~t 3147, Lengtn 3%",
Widih 1347, shaft %47,
inch long. Can be used to
drive 8ewing Machines, M-
¢ls, Bufting Lathe. )eoll:hing
lleag., Drills, Grindstones,
ele., ale.

MOTIR only

for

MOTOR with Arbor and %° Chuek ...

Add 25¢ for special packing and ma
anywhere in U. 5. . |

281
WEAVY
ﬁnsuuven

CABLE

£ 1wo omeuir

JAlK o oA

H1& Mierophone and telephone hendset outfit was bulit
esg-ally for the U, & Naty_aviaton Corps.
The Holtzer-Cabot Fleetrie Company constructed the

outfit » Governmeni sheritications.
The outfit consists of a low-impedance earbon micre- |
Phone (iransmitter), securely fastened lo a metal breast-

nlate, und a set of heuavy-duly, low-impeillince enrphones.
A epeclally coustructed switeh on the back of the breast-
plate controls 1he micranhone elrcuit. The earbhones are
I.8.N  TUrah type. attached to adjustable bheadband.
Tweat) —ight feet of very heusry weuther and waterproof
comdus o rable is furnlshed. Current of not more than 10
volta 5iould be used. A storage baliery Is the most satls-
factory current suppy

8 Nuvy Airplane-iype Microphone and
Iteceiter as deseribe

.
The shinaing wi\lqh( is 9 [|bs. |

We u1'u forward Shipments by Express Collect |
{ sufficient postage t8 not included.

WE/LWORTH TRADING CO0.

560 W Washington Blvd., Dept. RC-2-38, Chicago,ll.

Formulas and Recipes
FOR THE PRACTICAL MAN

CONTENTS OF BOOK

1. Adhesives: Glues, Cements, Gums.
lages, Lubricants. 2. Cleansiny:
Paint Removers. Bleaches, Cleaning Fluids. 3.
Metal Craft: Coloring, Oxydizing, Plating, Re-
pairink  Welding, Polishes, Alloys, Solders. Amal-
gams. . Paints: Colors, Stains, Varnishes, Enam-
els, L iminous Paint, Washable Paint: Paint-
Remov ag, Waterproofing. Fireproofing. 5. Glass.
Workii g: Cutting, Drilling, UBoring, Bending,
Blowins, Etching, Engraving, Fresting, Silver-
ing, «¢, 6. Wood-eraft: Fillers. Fireproofing,
Acid-proofing, \\':nt.erprooﬁnz: Furniture Polishes,
Finishes, ete. 7. Inks: Recipes, Eradicators. Ink
Stain I'emovers; Special Inks: Colored, Indelible,
Sympathetic, Invisible, Hectograph. 8. Photog:
raphy: Developers, Emulsions, Fixers. Sensitizing, [

Muci-
Stain Hemovers,

'l'onmg: Printing, ]’hotos!ynphm Paper, Blue-
print Taper. 9. Antilotes for Poisons. Kemedies
for Burus and Sealds. Disinfectunts. First-Aid in
Accider te, Emergency Remedies. Home Remedies.
10. Prearation, Manipulation. Handling. Mixing,
Measurig, Weighing, Filtering, Straining Seolu-
tions ist of Technical Substances ; Emulsifying ; |
Use of Hydrometer. Uge of Thermometer ; Tables
of Weights and Measures, Deeimal System, Use-

ful Tak ce.
Price 50¢ routpun

TECHNIFAX
Division RC-238
WASHINGTON BLVD.

558 W, CHICAGO, 1LL.|
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HOW RADIO HANDLED THE
ELECTIONS!

{Continued from page 4375)

the Mutual chain. was even mare elaborate.
There were ‘‘remotes” from the headquarters of
Ea Guardia, the re-clected mayor. of Mahoney,
his opponent, of Dewey and Hastings, the candi-
dates for the office of District Attorney, from
the marquee of the totel Astor in Times Square
and from Trans-Radio News Service, all in
New York. These were supplemented by addi-
tional spot pick-ups in the headquarters of
Senator Moore and from the studio in  which
Senator Clee, his rival candidate for the governor-
ship of New Jersey delivered a last-minute hroad-
cast, Editorial Rooms of the Newarl: Lrvening
News—a total of ¥ remote points

WMCA. key of the Intercity Network. went
even farther afield with remotes through stations
WIP and WMEX giving the local returns from
Philadelphia and Boston, respectively. In addi-
tion to covering the 2 mayoralty heudquarters
and Times Sauare, it had microphones at the
Savoy Ballroom in Harlem (New Yeork's negro
di;;lrict), another in Tammany Hall, 1 more in
downtown Brooklyn, and 2 others in night chibs.
for celebrations and musical interludes. There
was still another set-up for a special announcer
and a commentator in the studio. As shown in
the block diagram, all the pick-ups were co-
ordinated from Studio B. The order wire was
utilized as a ‘*‘cue” 8ystem, and announcer.
engineer and contact man at remote points were
tied-in with earphones. Note that all political
headauarters were feeding into the line amplifier
simultaneously, together with Studio B .and one
danee pick-up; in a special release to Radio-
Craft, WMCA reports that A DIAL SYSTEM
FOR PICKING-UP RADIO LINES ELIMI-
NATED PATCH-CORD OPERATION'!

Fifty-odd men at 6 locations handled the elec-
tions for CHS, about half of them being on
outside duty. These locations, of course, covered
the major political headquarters and the police
department, bnt the most interesting work was
done in the CBS Building at 485 Madison Ave. A
each polling place closed, the votes were taken
to the nearest police precinet houses, whence
tabulations were phoned to Headquarters on
Center St. There 80 policemen and coniptometer

| eperators made tabulations. turning their results

over to the City News Association, which serv-
iced 7 loeal newspapers and WABC via teletype.
Within 2 minutes after WABC received the data
it wus tabulated and broadeast. In addition to
these city results, CBS pmut on the nationwide
returns as gathered by the Press Radio Bureau
from A.P., U.P. and LN.S. Broadcasts were
made from two to three times every 15 minutes
during the evening.

NRC likewise gave complcte coverage, using
the I'ress-Radio Bureau, with additional set-ups
in the headquarters of the more important candi-
dates. at Police Meaduuarters and in its own
triuck. Mobile Unit No. 1. which cruised Times
Square. relaying ‘“color” to the studios via the
short waves. It employed its own crew of tabula-
tors. as did the other large stations.

Thus. within a few moments after the pells
closed, radio listeners were made aware of the
results of the people’s choice—a far ery from the
days when our system of elections was begun,
when days or even weeks elapsed before the
news uf the results could travel across the country

when even the candidates themselves often
did not learn for some days whether they had
risen to triumph or sunk in the ignominy of

defeat.
RADIO, COPPER AND BRASS
Approximately 50.000,000 lhs. of copper and

its alloys are used annually in the manufneture
of ralio receiving sets in thiz country, exclusive
of antennas and ground wires, ete. In one plant
alone more than 15 billion feet of ecopper wire
wis used: this is enough to make 5 eomplete
loops encireling the earth and the moon. In this
same plant nearly 2,000,000 lbs. of wire went
into radio speakers und coils, 104.000 lbs. in
hookup wire and 107.000 lbs. in the set cord,
or plug-in cord. The output transformer and
power transformer also econtain copper.

In addition a considerable amount of brass
goes inte the average set. Lust year it was
reported that over 7.600.000 radie receivers
1.500,000 " automohile radio sets and 96.300,000
tuhes were sold in this country. It is expected
that sales this year will be substantially increased.

(CorPER & Burass BULLETIN)
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25,000 OHMS

PER

VOLT

Model 1200-8
Vo/t- Oﬁm-
Milliammeter

® Resisiance Readings to 10 Megohms

[ ] _Sepa_rnle A.C, and D.C. Instruments
in Tilting Twin Case; Accuracy of
Each Within 29

® For All Radio Measurements Not
Requiring a No Current Draw
Vacuum Tube Valtmeter

Triplett Master Vaolt-Ohim-MHliammeter Easily Identified
by the Fxclusive Tilting Twin lostrument, 1s by All Odds
the Overwhelming Favorlteé . . . Because It Is the Moat
Fractical.

Model 1200-F offers a new order of nDrecislon testing with
25,000 Ohms per Volt. Modern Radlo sets that requirs
cate balancing can be easily and aulekly adjusted.
READINGS: D.C. Volts 10-70-25¢-5700- 1000 ut 25.000
Ohma per Voll. A.(. Volta 10-50-250-500.1000. 3¢ b.C.
Microamperes. 1-10-56-250 Millizinneres. Heslstance 3g-——
100¢ 1.ow Ohws; Backup Circuit; 0—40,000 Ghips; 4 and
40 Megohas.

A TRIVLETT MASTER UNIT . one of a serles of
co-related single unit testers made in standard sizes. tho
most ecunomical method yet devised for completely egulp
plng the all-around radjo serviee shop with hlach guallty
Instruments. Catalog glves combléte iuforuiation regarding
other Triblett Vult-Ohw-illammeters.

New

As Shown Contains:

O 1210-A Tube Tester

® 1232 Signal Generator
® 1209-A A.C. VoIt meter

® 1209-D.C. Volt-Ohm-
Milliammeter

OTHER LABORATORY
MODELS

LABORATORY TEST
BENCH PANEL

Maodel 1104
Dealer Price

$95.50
(comnlete less

Model 1402 with compart-

ments for any two De-
Luxe Testers.
Model 1403 with ac-

commodations for any
two Master Units and
one DelLuxe Tester.

Pleage Say That You Saw It in RADIO-CRAFT

[ELECTRICAL INSTRUM E'h :

THE TRIPLETT ELECTHICAL INSTRUMENT co. 1
162 Harmon Dr., Blufiten, Ohio. :
Please send me more information on Triplett Model y
1200-E : Model 1304 :
Name :
Address :

1
City State ¥

L]
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BETTER CONDENSERS

mean

MORE PROFITABLE SERVICING

Cornell-Dubilier type JR
etched foil dry electrolytics
solve the toughest con-
denser replacement prob-
lems. Impervious to heat
and moisture, JR's are
TRIPLY-SEALED, vet
small enough to fit in *'most
any place. Housed in hand-
some silvered containers
with sturdy mounting feet
and color - coded leads.
Don’t wait until you need
them—write for catalog
TODAY!?
Cornell -Oubllier Etectric Corporatlon
1014 Hamllton Blyd,
So. Plalnfleld, New Jorsey

CORNEI.I. -DUBILIER CORP.
SOUTH PLAINFIELD, NEW JERSEY

DON’T!

BUY ANY AMPLIFIER OR
PUBLIC ADDRESS SYSTEM
until you read our bulletin describing a
new line of 1938 amplifiers designed by
A. C. Shaney featuring:
Audio Spectrum Control
Cathode-Drive Amplification
Automatic Feedback Suppression
F.¥.F.B. Beam Power Amplification
Automatic Audio Volume Control
Floating Audio Power
Plus many other exclusive features.
Our Amazingly low Prices, Free Trial
Offer, aend sual Five Year Guarantce
Make it Well Worth Your While to Write
To-Day for Free RBulletin No. PA 8810,
Free P.A. Consulting Service.
AMPLIFIER CO. OF AMERICA
37-47 West 20th St.,, New York, N. Y.

CONTROL YOUR FATE

Only one power controls your destiny=-a strange force
sleeping in your mind. Awaken it! Command it to obey

you! Push obsiacles aside and attain your fondest
hopes and ideals. The Rosicrucians know how.

WRITE FOR FREE BOOKLET

Learn why great masters through the ages were
Rosicrucians. Free booklet tells the fascinating story
ol this age old Fraternity and how 10 obtain its
priceless teachings. Write to: Scribe V.AK.,

THE ROSICRUCIANS (AMORC)
SAN JOSE, CALIFORNIA

Vest Pocket Adding Machine

Sturdy Stecl Construction, Lifetime
Pocket Com, + Adds. Subtracts,
Muln lies. . Capacity. 980..
9. A real machine—guaranteer
)enl‘l Send name and address, We
hnp mmmediately. On delivery, pay
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RADIO-CRAFT

! 2,000 PARTS MAKE
MODERN RADIO SET!

(Continued from page 483)

1,500 feet of wire, hundreds of feet of wax-
impregnated paper, 300 pieces of steel, and coils
of 500 to 1,000 turns. The condenser and other
pre-fabricated eguipment would bring the total
number of separate parts in & modern radio set
well beyond the figure of 2,000 in an automobile.

There is, for example. the question of wiring.

Engineers calculated, matter-of-factly. that the
20-tube set contains 15.095 feet of wiring—nearly
3 miles of wire. This not a single piece of
wire, There are hundreds of separate connectjons
to be made, many of them using an inch or less
of wire.
In the loudspeaker nlone. there is aphroximately
one mile of wiring. Some of the wire is only
half as thick as o hwman hair, so that what
appears to be a single small strand is in reality
often several strands so small as to be almost
invisible.

On the average, 31 man-hours are required to
assemble the 20-tube set. While they are called
“man-hours’’ much of the work is done by girls.
Each has a specialized operation. The average
good mechanic, lacking the benefit of the system
of specialized work and speed that comes from
repetition of motions, would take meonths to
assemble a radio set.

Radio engineers estimate that the assembly of
a 20-tube set involves at least 40,000 motions to
{it together the 987 parts that come from the
atock room. This number of motions, of course.
would be increased greatly if the work on the
tubes, transformers, condensers dune in the
factories of the special purts manufacturers—
were taken into account.

Once the set is assembled and has been put
through scores of tests to detcrmine whether the
assembly line has properly done its work of
fitting together the hundreds of parts and con-

nected them with the thousands of feet of
wiring, another department gives the set a
special “shake” test.

A vibrator machine jolts and jars the finished
aet and uuickly reveals loosened connections or
improperly fitted parts. Other testing devices
check the accuracy of the thousands of feet of
wiring.

This article has been prepared from duta sup-
plied by courtesy of Midwest Radio Corp,

IF THEY ONLY KNEW!

Some old-timers in radio production were re-
calling devices set up to fool artists who made
out-of -the-way demands. Jessiea Dragonette, a
stickler on fresh air, used to complain about the
air in the studio frequently. The program direc-

tor would pick up a '"dead” studio telephone and
go through claborate pretense of severely
reprimanding the ventilation engineer. The air

was fresh then.

Ed Wynn wanted 3 microphones so he could
turn around as he spoke. The engineers gave
him his 2 extra mikes, one on either side—con-
nected to nothing. The stand for the one *live’
microphone had to be mounted on rubber sponges
during a Wynn program. Ed stamps around the
studio stage 4s he broadeasts, and those stamps
would be picked up as dull booms.

The most famous of all those devices was one
rigged up for Leopuld Stokowski in an early
symphony broadcast. le insisted that he. and
not an engineer, should be the onc to operate
the control board regulating velume. They gave
him a dummy board and he worked meticulously
on the dials. The actual control operation. how-
ever, was done by arnf engineer in another part
of the studio.

We would like to credit the New York City
newspaper f[rom which this was clipped but,
regret that its name was (by oversight) not
attached to the clipping.—Editor

A LOT OF SETS!

It is estimated that there are in the world
today over 56.225,000 radio sets and that
approximately 30.000.000 of these units are in
use in the United States alone. About 24,269,000
families in this country have receivers, many
have more than one set, and 4.000,000 auto-
mobiles are eyuipped with radio sets.

(CorPER & BrASS BULLETIN)
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PERSONAL
STATIONERY

A PRACTICAL
—- LETTERHEAD AND
ENYELOPE COMBINEDS

HIS remarkable newly patented stationery is

sweeping the country. No sheets or envclopes
to waste—it's a letterhead and envelope comhined.
Write on three large pagces—then fold into a
securely sealed envelope with your name and
address printed on the sheet and visible through
novel cuteout feature on envelope flap. This also
serves as return address for postman.

ORDER TODAY
Saves you time and money—order a supply of
stationery NOW
50 ENVO-LETTERS for $1.00
SPECIAL OFFER — 150 ENVO-LETTERS 51.50
Shipment made within five days.

‘The paper 1s of exceptional quality—supplicd in White,
Ivory aml Grey wranite. Printing colors—bluck. blue, red
or brown. Guuranteed satisfaction or money refunded.
Be sure to print your name, address, ety and state to
insnre accuracy.

Send c¢heck or money order for full amount—

register Jetter if you send cash or stamps. Mailed

POSTPALID in A.

PRIVATE STATIONERY COMPANY

246 FIFTH AVENUE Dept. RC.233 NEW YORK, N. Y,

personal
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YOU SHOULDN'’T PROFIT

FROM Servicing Tips

FEATURED IN BERNSLEY'S
Official Radio Service Handibook

SRS

ROFESSIONAL men like to lcarn new things

about their business—and we've found that radio

men are wise to the “tricks™ also. That is why
thousands of radie Service Men constantly vefer to
Bernsley's OFFICIAL RADIO SERVICE HANDI-
BOOK. It has the servi¢ing tips Four huslness Te-
duires—and many more besides. The HANDIBOOK
is the *'by word" among c¢rackerjack radio men.

HERE ARE THE OUTSTANDING FEATURES
Special section exceeding 250 Ppages of Obperating
Notes for Standard Receivers @ Circuit Theory and
Analysis @ Serviclng Equipment @ Standard and
Specialized Receiver TInstallations @ Modernization
and Conversion Data @ S8ocial and Economic Prob-
lems of the Service Man. In all there are over six
hundred topies  coveréd—with  fllustratlons and
photographs aplenty.

It's a text book
every radig Service
Man needs — it's a

comprehenstve vol-
ume of

Over 1,000

Pages

Over 1.000

Mustrations
It is sturdily bound
ugh

- s |
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“:p 180°¥
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weilfhs Gver two
pounds.
RADCRAFT
PUBLICATIONS,
Incorporated
99 Hudson St.
New York, N. Y,
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.
! papcrarT PUBLICATIONS,
I 99 Mudson St., Ne

Onc )

HANDIBOOK. [

grnmptly the amount of $£4.00. S hould [ return the
pay only the mailing costs to you

Name
Address .
Clty . State

Employcd by

{This offer {s Eood only in U.S. &)
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THE LATEST RADIO
EQUIPMENT

{Continucd from page 179)

obtained quickly or eonveniently. lncidentally
his accurate lathe has additional interest for
the hobbyist and for small-part engineers, model
akers, inventors, jewelers and home-crafters.
‘his screw cutting lathe is back-geared to facili-
ste such Operations as turning, facing, thread-
&, tapering, bering, knurling, cutting-off, and
riica undercutting.

WIRE-TYPE INTERPHONE
{1557)
{The Turner Co.)

only the master unit of this

“P.D.QC system, as it is ealled,
corporates an amplifier, the remote unit may
1 and talk to the master. The volume is
ntrolled only from the master station. The
mplifier incorporates 1-6C6, 1-43, and 1-25Z5.
Finished in silk suede.

LTHOUGH
i A.C.-D.C.

“PIE-WOUND" PRECISION
RESISTORS (1568)

Ii,_ ERE is vital information for
4 te whom the worl
portance.

Just announced. is a l-watt ‘Ritcohm 81"
rosistor, precise to within 1 per cent, which is
i eally suited to the exaeling reduirements of
viltmeter multipliers. in lalboratory equipment,
ridio and electrical lest set<. and in many similar
4 :plications.

the technician
“precizion” is of im-

The "vacuum impregnation' process used con-
£ ots of placing the wound unit in a sealed
chamber which is then highly evacuated, with-

d-awing all the air between the turns. and per-

New line of “'pie-wound’” precision resistors. {1568)

~

FEBRUARY,

Improved “automatic'' wire stripper. (1569)

New line of vibrator transformers. (1570)

1938 507

4 %21ee LESSONS in

mitting the insulating and moisture-sealing com-
pound to completely saturate the winding. This
results in a hermetic:illy-sealed winding per-
manently protected against moisture, and so solid
as to transfer heat more rapidly than looser
windings. The process also produces exeeptionally
hish 1nsulation resistance against voltage break-
down.

TELEVISION

What Do You Know About Television?

CAN YOU QUALIFY?

Television is mueh eloser than you |ml¢"’l0 Already

A non-inductlive winding, on 1 non-hyfrotcopie
ceramic core. is obtained by reversing the direc-
tion of winiling of alternate 'pies’’ or sections.
This  construetion  also  reduces  distributed
capacity : and skin effect is kept to a negligihle

j . N ) commercial in England . , ust a few detalls re-
value even at high radio frequencies. The unit maln hefore It will be announced here. When it
(illustrated) is about 2 ins. long. ‘“freaks’” thers will he a wild seramble for

TRAINED TELEVISION MEN. D¢ you know Tele-
vision fundamentals? Cathade-ray tube construction?
Televlsion transmission and reception? American
Televicsion Institute is one of the best equipped
Television Laboratories in the world. Under super-
vision of Mr. U. A. Sanabria. on¢ of the world's
foremost television authorities. Let us ftrain you
for Television positions earning $1500. $2500 to
$20.000 a year. We accept only apulicants who can
pass the examinations on the first four [lessons.

"AUTOMATIC" WIRE-STRIPPER
(1569)

N . 1] A . WE WILL ACTUALLY SEND UP TQ FOUR
HE RADIO man* toollhgrc illustrated was LESSONS WITHOUT COST OR OBLIGATION,
developed to mweet the insistent Jdemand for s0 you may determine how A. T. |. training will

benefit you. and equip you for a fulure in radio
and television. Tuition on easy time payments .
Comulete full-sized ‘‘professional®’ Telévision eﬂulp-
ment intluded with each course.

FREE!

we have complled what we believe Iy the most In-
teresting and aulhentlc data on Televislon you’ve

a wire-stripper that would permit stranded wire
to be removed from an existing radio and elec-
trical tool (the E.Z Wire-Stripper described, in
this department, in a past issue of Radio-Craft)
after it had been stripped and before the return
of the jaws. A little stop-bar (arrow) does the |
trick.

An indizspensable, dependable tool for fast work

insi i 3 ovet read. 1¥'s yours FREE far the asking. Glves
Bokis findiiie alkd ofiiSiile. B MoR: you real INSIDE CTs Tuchnlca‘l detally
ea o ray

| . . dhagrams . . . Hlustrations . . .
{ tube construetlon data . . Telavislon opefatlon
| and transmlssion . . and hundreds of other Im.

portant. Interestina FACTS about Television, We
will send this data without cost or obligation.

Clip coupon below and mail il to us NOw!

VIBRATOR TRANSFORMERS (1570)

wo

“wibrator” transformers  have been - O .

added to a well-known line of transformers. | § AMERICAN TELEV'S’ON INSTITUTE =
I‘hey are designed for rc|-l‘.|cen|ent‘ in autemobile . 433 E. Erie St, Chicago, Il Ac238 g
receivers ; and. fer use with mobile or portable 1 et e e T by Il
. - N ¥ 1 I3 +
transmitters and receivers used in amateur work. 4 "",' TR Ctature "and fus 8 lexsoms. awilh which g
. N would ke 1w be tested. It is UAdersiood that
Both these transformers are used in coniune- | & 40 0is s iree: ]
tion with a vibrator unit and rectifier to operute | ¥ ]
from a 6-volt D.C. source. One unit delivers 245 : Name Age :
volts D.C. at 10 ma.; the other delivers 295 |, i u, 1
volts D.C. at 45 ma. or 270 volts at 67 ma. 1 ' 8
1 Cl:y ...................... Siste ... ... ]
L

*o

S PO

THI
VOLT-OHM-

MILLIAMME’

DOES ALL YOUR

D.CTESTING

ASK YOUR JOBBER TO
SHOW YOU THE DIFFERENCE

® AModel 735 has a Triplett D’Arsonval
tvpe precision instrument with easily
readable scales. Ranges are 15-150-750
volts at 1000 ohms per volt; 1%2-15-150
M.A.,, %%-1000 low ohms; 0-100,000
high ohms at 1% volts. Provisions

for external batteries for higher
resistance measurements, Has se-
lector switeh for all ranges
and individual zero adjustment
for resistance measurements.
Now with silver and black
etched panel.

PRECISION
BUILT

3108.0

r
r

-l

R

ASK YOUR JOBBER -—
WRITE FOR CATALOG

---------------I
READRITE METER WORKS

216College Ave., Bluffton, Ohio
Without obligation pleage send
me more tnformation on Model

735 1 am alse interested in ACCURACY
— 2%
9 BATTERY,
Name TEST LEADS AND
ACCESSORIES
Address INCLUDED
City State
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RADIO FANS! Help yourselves

Fach book contains 32 pages, profusely illustrated with clear, self-explanatory diagrams. They

contain over 15,000 words of clear legible type.

groundwork for a complete study of radio and electricity.

HOW TO MAKE THE MOST
POPULAR ALL-WAVE 1- AND
2-TUBE RECEIVERS

This book contalns a number
of excellent 1- and 2-tube sels,
some of which have appeared
in issues  of RADIO-
CRAFT. These sets are not
but have been carefully
cnginecred. They are not ex-
perments, To mention only a
few lof the sety lheldlollomm:
wil jve you an ed.
H 2 Pentode
liugo
The

HOW TO BUILD FOUR
DOERALE SHORT-WAVE
SETS

Duye to a spectal arranpe.
ment with the publishers
of SHORT WAVE CRAFT
we present {n this book
comblete details for build-
ing the Doerle sets, also
4n excellent Power pack
if you plan to cleetrify
any of the sets.

Contains EVERYTHING
that has ever been printed
on these famous receivers.

Megadyne 1-Tube

Joruda eaker Set, by
Gernsback—Elcetrifying
Megadyne—liow to Make
[‘uhe L\udsm-uker set, b

These are the fainous sets heshey—I{ow to Ma a
¢ appeared in SHORT —»|m;>le T aba All.Wave Elccs
WAVE CRAFT: "'A 2-Tube Iric Set, hy F. W. Harris—
Receiver that Reaches the How To Build A Four-in-Two
22,500 Mile Mark,” by All-Wave Elcetric Sex, by J,
Walter C. Doerie, A 3. T. Bernsley, and others.
Tube 'Signal Gripper.’ Each set 15 fully de-
PYT;VAlterC Doerle, scribed in & n:plt- Ia:-
§ oerle guage sO that anyone
P / Ein build with limited

Al mc'ms and ‘ith prac-

tically no experience
worth- wmh.-
Tadlo set

Has 30 |Ilu'tration1.

10¢ postpaid

e A

HOW TO BUILD

RrL
sHop?EAVE SETS

RSEACYS EDUCATIONAL LIBRARY. M2
S AKE THE

§ Mosr'"POPu LA

1 and ! ‘I'I)B[ RECE

'2-Tuber” Ad;lpt(-d to A. C.
Operntlon o9
3-Tube s:'nnl
. and
Goe
Epread.” "’

100 postpai

)

d trations.

RADIO PUBLICATIONS

99A Hudson Street, New York, N, Y.
Please send immediately POSTPAID the books chiecked:

0 No. 1—How to Bulld 4 Doerie Short Wave Sets........ 10¢

0 No. 2-—How to Make the Mou 1‘opular AllS \Savo
1. and 2-Tube Receivers. .. 10c

No. 3—Alternating Current lm Beg‘lnmers -10¢
No. 4—aAll About Acriais.. - 10€
am enclosing.. — lhe prlco ol caeh ‘book ls 10¢
Scnd mc FREE cimular listing 48 new 10¢ publica-

a=po

Name

Address

I
|
|
|
1
1
|
|
|
1
[P
1

| City .. . State ...

| w s "Coin or U. S. Stamps acceptable.) Books are sent
postpald.

books give you a good foundation towards the study of radio. You'll be amazed at the
wealth of informatlon contained in them. They are especially written for beginners but are
usefui review and reference boeks for all,

]
}
|
|
: If you do not think that these books are
|
|
1
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BRINGS YOU ANY ONE OF
THESE 4 FAMOUS RADIO BOOKS

to a radio education for the price of 10o per book. Thess

They are an education in themselves and lay the

ALTERNAYING CURRENT
FOR BEGINNERS

ALL ABOUT AERIALS

In simple. understand-
able language this book

Thlg book glves the heginner a
foothold in electrieity and radio.  S¥pinins the theory un-
Electrie circuits are explained {et Yo wm“l,. the n.
this includes Ohm's Law, \’;‘rl(‘d on  the " Doub-
aliernaling cutrent, sine waves, let, the Double Doublet,
volts, amperes, watts, condensers, cm' % ou. Iglns“hc
tmnsformcra,l motors and gener- ¥ ot CND 0 en lf’n‘;"
ators, A.C, Instruments, house- obtatned, how low-

wiringe systems, cleetrleal appli-
ances and electrie lamps.

Nere are soine of the practical
experiments which you can pere
form. Siniple testa for differcn-

impedance transmission
lines work: why trana-
ed lead-Ins are used.
gives Ln detail the
construtl.lun of acrials

tlating between A.C. and D.C; 5

how ll ht a lamp by induc- tahle for lonK-wave
tion king a simple cleetrn: broadcast recelvers, for
horm dl.‘m'lzneuzlnz a

testin motor armatures;
ing storage hatteries
from A.C. outlet; test-
ln condensers  with
.2 making
oloclmmngnels.
ing eg¥s on a cake O
ice: “~making mmple
motors and many
others. Has 42 illus-
trations.

10¢ postpaid

charg-

short.-wave ﬂcrlv('rsl,
nnd for all-wave receiv-
ors, o0k 48 \nrnten
in nlml‘le style, Varjous
types of aerials for the
amAateur-t ransmuunz
station are lained,
80 Yyou cCan un lerstand
lhem Has 66 llustra-

10¢ postpaid

5 !

u-n-nnmmwu-n-'-_“

Remember that each book has 32 pages |
and contains over 15,000 words. Each
hook has from 30 to 66 fine illustrations.
POSITIVELY THE GREATEST 10¢
VALUE IN RADIO BOOKS EVER OF-
FERED TO THE PUBLIC.

worth the money asked for them, return
them within 24 hours and your money
will be instantly refunded.

‘Send for our FREE circular listing

48 new 10c Publications

. RADIO PUBLICATIONS

' 1 99AHudson St.,New York,N. Y.

ELECTRO BROILER

-wood enameledd handle permits easy handling
Complete unit—serving tray. cover wiihhs lxeaglg
A unit and electric cord . .postpa
HOUSEHOLD COOKS BY amwhero in US.A. revisssieesseres 6.
NEGESSITY - Heat Send check or monev order (registeved Icttcr

HUDSON SPECIALTY COMPANY, 40-R West Broadway, New York, N. Y.

— Every Home Needs It!
e LATEST GOOKING INNOVATION — MAKES TASTIER MEALS o

A REAL cooking nccessity—ELECTRO BROILER
brotls meat, fow! or flsh—quick!y and gon- b
lcnlemly—wllhout cooking odors. Makes {ood |
tastier by retalntnig all the julces and tavor—
cacks by radiant heat. Simple snd inespensive to
operate—use standard A.C. or D.C. current. Con-
vertible for toastlng or boiling—can be used as
electric stove.

Constructed of steel with attractive bakelite fittings | |

if you send cash or stamps) to

FREE POST CARDS MAY BE HAD UPON WRITING TO THE PUBLISHER
These post cards make it easy to answer advertisements which appear in Radio-Craft, without
cutting \aluab]e data which you may wish to save, So send for a supply of free post cards and
use them in answering all Radio-Craft advertisers.
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(Continued from page 478)

LINE-NOISE ANALYZER (1545)

(Aerovox Corp.)

HIS READILY-PORTABLE device comprises

various forms of filters thrown inte circuit by
a selector switch. Unit connects between noise-
producing appliance, or set, and line. After
adjusting for minimum mnoise, the analyzer in-
dicates by faetory type nuniber the standard type
filter to use in duplicating the same setup. When
not in use, the attachment cords, plugs and con-
nectors fit into a compartment with hinged cover.

"INSTANTANEOUS HEAT"
SOLDERING SYSTEM (1546)

PATENTED eleetric soldering outfit, oper-

ating on an improvement ever the principles
deseribed in a past issue of Radio-Craft (July,
1936), employs a small ar¢ for the heat produc-
tion instead of either the usual live-voltage wire
heating unit or the less common direct-contact
low-voltage carbon type.

Solder heat is ppoduced almost instantly. Said
to be absolutely safe to use even when standing
on a concrete floor. Screw control provides exact
are-gap adiustment. Switch on side permits con-
trol, by the user's thumb, of rapid heating and
cooling so that difficult soldering is readily accom-
plished. Power is used only when switch is de-
pressed ; thus in intermittent use, as in the
radio and electrical repair fields, monthly power
consumption is only a fraction of the usual
amount. Kit includes an ‘iron”, transformer,
stand and 3 extra electrodes; shipping ,weight,
5 Ibs.

REFRIGERATION SERVICE
THERMOMETER (1547)

ANY radio Service Men are employed by

concerns that handle refrigerators and in
the course of their day’s work these radio men
very often are called upon to service the com-
pany's refrigerator line. As an aid to speedier
servicing there has been developed the “Service-
man®’ refrigeration service thermometer. Unlike
previous types of refrigerator thermometers this
new instrument incorporates a ‘‘recalibrator”—
if, following an accident, a thermometer is
found to be off-calibration “you simply place
the thermometer bulb in a bowl of crushed ice
and water amd turn ealibrator screw until the
pointer registers 32 deg.”

HANDIEST MOUNTING {1566)

NDOUBTEDLY the handiest pilot-bulb

mounting to come down the line, so far, is the
cadmium-plated one here illustrated. Removable
bull's-eye permits removing pilot bulb from front;
removable bulb enables bulb to be replaced from
rear. Frosted bull's-eye appcars white until pilot
lights, whereupon ,it becomes a brilliant red;
other color-discs are available.

e R ———
®©
R1 .
— ©

Circuit of item No. 1537 shown on pg. 478,

(PAINTED RED INSIDE)

New pilot light mounting assembly. (1566)
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ELEMENTARY PROCEDURE FOR
SERVICING RADIO SETS

N THE PAST it has been the practice of manu-
I fa turers o issue a service manual each time a

new model was hrought out. Due to similarity
of ci~enits this has resulted in much unnecessary
repetition. 1t is believed that information can
be c¢impiled, general enough, to cover all the
important phases of servicing past, present and
future models.

THE PROCESS OF ELIMINATION

W aile the trouble is immediately apparent on
som: service Jobs, in the maljority of cases it
i3 nccessary to locate the defects by the process
of elimination. In comparison with the production
prob ems, the Service Man has a relatively simple
probem to face as he knows the radio was
oper: ting properly when shipped (rom the factory
and failure must be duc to breakdown of one
or mure parts in the radio set. In the case of a
set which is completely inoperative the tracing
should always commence at the rectifier-filter eir-
cuit znd work back through the audio circuits.
throt xh the ILF., R.F.. etc., to the antenna cireuit.

‘A" AND "B" CIRCUITS
Fi
filam

#L study the circunit dingram. Notice whether
nts are wired in series or parallel. In
serie- filament circnits as used in A.C.-D.C. sets,
the 1 irn-gut of one tube or the opening of the
filam rt series resistor will make all tubes fail
to lisht. In parallel filament circuits a burned-
out t he will show up at once as the other tubes
rema n lighted.

Ab.enece of “H’' voltage may indicate a defec-
tive _ube, open filter choke or speaker field (if
such is used in place of a filter choke), short-
circu or poor connection. A short-circuited
filter condenser may have caused the reetifier
tube 10 become inoperative.

Lev “B” voltage may indicate a worn out
rectii er tube, partizl short-circuit at some loca-
tion n the set (usually through a resistance or
leaky rcondenser). open filter condenser or in-
corre:t bias caused by faulty resistor.

OTHER TESTS WHEN SET IS "DEAD"

If “A” and “B" voltages seem: correct but
set i ‘‘dead,” test for open speaker winding,
defcc ive tubes, defective bypass condensers, open
conn¢clions or wiring shorts. It is advisable to
keep a set of “master’ tubes which ure known
to be in good condition. for comparative purposes.

WEAKK OR POOR SENSTIVITY

Th: ze conditions are generully caused by weak
tuber leaky or open bypass condensers, resistors
whosi values may have changed (may also cause
overlcnd), damaged coils, or incorrect adjustment
of tunable cirenits either R.F. or I.F. methods
of testing condensers and resistors and of adjust-
ing tinable cireuits will be given subsequently.

RESISTOR AND CONDENSER TESTS

A continuity meter consisting of a voltmeter
and hattery may be used for testing resistora.
Ita us>fulness is limited however, to the operator's
fami arity with the drop to be expected throush
varion3 resistances. A simple ohmmeter of the
type put out by the better known meter manu-
facturers is highly recommended. It is one of
the mast useful pieces of ¢quipment in any service
department.

If vou want a very simple and useful con-
denser test, purchase a 2-watt neon lamp from
any radio mail order house. Connect this as you
would a volimeter for continuity test using
approximately 90 volts of I3 battery. An “A-I”"
elimir ator may be nsed in place of the batteries
if it i¢ filtered sufficiently so the A.C. component
is preetically nil

Condensers should he disconneeted before heing
tested There should be an instantaneous flash in
the non lamp as the cireuit is compleled across
the condenser being tested. On small condensers
this flush will be very small and of short duration.
The lrilianey and duration of the flash are a
rough indication of the capacity. The test should
be muiintained over a period of possibly -
minut:. When testing paper or mica condensers
there should be no light in the neon lamp other
than the initial flash. No flash indicates an open
condenser, Sustained or fluttering illumination
indicates a leaky condenser which should be

replaced. A good electrolytic condenser. due to
the leakage through it, will allow a rhythmic
flutter.

The duration, rapidity and brillianey of the
flashes are governed by the capacity of the
ccndenser.

QOSCILLATORS AND QUTPUT METERS

While it 8 possible to do a certain amount of
baluneing and aligning without the aid of a
signal generator and output meter it is not easy
to approach the accuracy that ean be obtained
with their use. The well-equipped service depart-
ment should have an oscillator that will gencrate
modulated signals of frequencies suitable for ad-
justing the LF. transformer agsemblies in super-
het. models and frequencies useful in aligning
the tuning condensers on broadeast and short-
wave bands. The harmonics of signals in the
broadeast band may often be used in checking
and adjusting the short-wave buands if the test
oscillator does not cover the whole spectrum
desired.

The standard type of A.C. output meter is
satisfactory on all models not using A.V.C. When
A.V.C. is incorporated in the radio set a micro-
ammeter with any convenient range up to 500
microamperes with a l-megohm variable resist-
ance in series should be used in place of the
usual output meter. The variable resistance acts
not only to protect the meter but allows adjust-
ment to the most convenient portion of the scale.
In practice, this assembly is connected acress the
manual volume control and reads A.V.C. voltage
developed. Adjustments are made for maximum
reading.

An alternative method, though not as satis-
factory, is to cennect a 0-10 ma. D.C. milli-
ammeter in the “13"-plus lead to the primary
of the last |.F. transformer to read plate current.
Adjustments are made for minimum reading,

ALIGNING AND BALANCING

When it is necessary to rebalance or realign the
tuning circuits due to damage, tampering or coil
changes the procedure will be found similar on
all models.

T.R.F. CIRCUITS

Set the signal generator at a frequency near
1,500 ke. Tune the radio set to resonance with
this signal and adinst the small trimmer con-

(Continued on following page)
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0Old Man Centralab at the joy
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““heavy’’ part in the “Drama of
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Old Man Centralab is mighty
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and builders of aviation com-
munication
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densers on the tuning condenser for maximum
vutput.
n s T o n n v Next set the signal generator at 1,000 ke. Insert
a thin bakelite, celluloid or mica feeler strip
between the plates of the variable condensers to
H n w Y s “ E w 5 u determine whether the circuits are properly
n s T n m o R - matched. The action is this—the dielectric con-
tant of the celluloid feeler strip being higher
than that of the air it displaces, results in an
increase of capacity.

Open the variable condenser just enough 1o
indicate 2 or 3 points below maximum signal.
As the feeler is inserted the meter reading should
indicate increasing signal and then decreasing
ua the feeler is inserted farther. This procedure
should be followed on all sections. Should the
meter fail to show an increase in signal as the

E? 4 3 ! p [y
-———VOLU“ itrip is inserted in one section this indicates too

oFFlCIAL great a capacity f(':r that secliqn. This may be
vacE corrected by bending the outside rotor plates
RAD'O SE out at the point where they mesh with the stator.

After checking the alignment at 1,000 ke..
repeat the process at 530 ke.

MANUAL

Ditecrory
] T et | SUPERHETERODYNE CIRCUITS
[ edio Beestver! It is customary to check the adjustment of
the LF. units befere aligning the variable con-
denser. When doing this, the oscillator section of
the variable condenser should be shorted-out so
no oscillation will be generated in the radio set.
The signal generator should be set at the proper
intermediate frequency sand its outbut connected
to the antenna connection of the radio receiver.
The valuable adjustments on the I.F. units should
then be checked for exact resonuance as indicated
on the output meter. It is well to go over these
adjustments more than once.

When the LF.'s are pruperly adjusted. tHe
variable condenser may be balanced and aligned
following the directions given for T.R.F. circuits.
[t i3 not advisable te bend plates on the oscillu-
tor section unless absolutcly necessary. The other
sections should be uligned to the oscillutor sec-
tion if possible.

In sets having an adjustable oscillator pad it

is customary to first adjust trimmer condensers

V O l- U M E 7 at 1,600 ke. and then go to 560 kc., and adjust

the pad. While the condenser is rocked slowly

back and forth across the signal the pad is ad-
0FF|(IAl RAD'O sEvacE MANUA[ Jjusted for maximum eutput.

In sets incorporating a short-wave band, a

: vernier tuning condenser is provided so it is

not necessary to worry about alignment after

ERVICE GUIDE

FuLL RADIO S

the set has been properly aligned on the broad-
O v E R . cast band. Where needed, extra trimmer con-
OMPARE other service manuals densers are provided which are to be adjusted
with the new GERNSBACK OFFI- at the high-frequency end of the short-wave
CIAL RADIO SERVICE MANUAL bands. Instead of 'bcmli!u! condenser Dlutg! at
1, O  Gobne i W pioned todayt | il ey endaen e Wy
You'll find the GERNSBA = o 0 'col
UAL, by far more complete in service magerin (i ko2l
information — more up-te-the-minute L.F. INTERFERENCE
P A G E S with present-dav receiver diagrams— _ln s;)me fcl\;; sections of_tllletmuntr{tthere are
: TN E ) airport or other commercial transmitters oper-
?nd pu'?hShe‘,i er,]t" EI'V dlﬂ”elent]y than nli::g on or near the intermediate f{requency
* N ARLesAouns By eAls: i A used in the radio rcceiver. This may result in
Most important of miany innovations interference from this station being present at
are the month-to-month installment all dial settings olf the radio. To l’:n‘r_er‘nt::mc this
ishi 2 =t condition it is only necessary to shift the inter-
OVER method of publishing Volume 7-—and || cocibian it 5 omit medafprs % HIL RPN

the deferred pavment plan which makes

0 3 . ecessitates readiusting the LF. units and re-
it convenient for every Service Man to B et

balancing and realigning the R.F. circuits.

own radio’s greatest of service manuals,
3 ooo Write todayv for descriptive lhiterature A%rngeV:-AY;Ee AETE:EA:‘YSJEM:“M‘ .
’ which gives ComhpleteFllIFl‘inCI‘i‘lKIItIORX%OIUOt so ecalled all-wave antenna systems, These are
X;’,]}%%]fc;, O{I}xl\?U?AL and Ath(’ plan particularly helpful in loecations where there is
R B P < a great deal of “man m:ule” interference in that
ILLUSTRATIONS which tells how to pay-as-you-compile the lead-in of such a “balanced” system picks
yvour Manual. Mail thc coupon below— up neither signal por interference. all pick-u_p
TODAY! being from the top Dortion of the antenna. This
k | then. can be placed far enough frem the sources

RADCRAFT PUBLICATIONS, Inc. o e o e
SIZE: 97 x 12” 99 HUDSON ST., NEW YORK, N. Y.

- 3 D P R N P S
' = 1| THE HISTORY OF RADIO
il Considerable effort and research have been
[ ]
: RADCRAFT PUBLICATIONS, Inc,, 99 Hudson Sticet, New York, N. Y. RC-238 8 | applied toward the compilation of a chronological
’ Gentlemen: Please send me descriptive literature on Volume 7 of the GERNSBACK : history of l'i'“]lﬂ d.n>tmg'. from 69“ “t-c- to ‘hel
5 OFFICIAL RADIO SERVICE MANUAL—and details for buying this edition on the . present duy. l'hp history, which is au hentic and
8 deferred payment plan. H highly instructive, has been written especially
s for the March issue of Kadio-Craft which is the
- : speeinl JusiLke SouvexNik Numper. Other fea-
. Name 8 | tures in this issue will be Reminiscences of Old-
: 8 [ Timers, Progress of Radio Receivers. Growth of
[ Address O I Broadcasting, the Development of Radio Cireuits,
L] : etc., ete.—all in addition to the regular monthly
g Cit State 3 | departments. Rescrve your copy of the March
[ ithy "uim e n i B | T Sta

issue now ; otherwise they may be sold out.
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A GOLD MINE OF INFORMATION

NEW IDEAS is a revelatlon In magazines—it
glves you every month from: 300 to 400 hrand
new fdeas, ALL of which are less than 60
cays old by the time the mugazine reaches
you. We scout the entire world for every worth-
while Dractleal new Lilca. Some 800 different
Q«rlmlluls are consulted amd the result is
NEW IDEAS.

NEW 1DEAS las many debartments: New
1deas for Men; for Ho¥s: on Health: on
Safety: for Careers; els

ON ALL NEWSSTANDS, or send 25¢ in eoin
«r stampse to NEW IDEAS. 89-R Hudson
Bireet, New York.

ON ALL NEWSSTANDS

PATENTS—_TRADE MARKS

A)l cases submitied given personal attention by
members of the flrm.
Porm " EKvidence of Comception” and
inaiructions
“Haw to Establish Your Rights’"—Fres

LANCASTER, ALLWINE & ROMMEL
FATENT LAW OFFICES
1436 Bowen Bldg. Washington, D. C.

FACTORY TO YOU

NEW REMINGTON NOISELESS PORTABLE!

¢

A DAY

Famous Remington
Noiselesa Portable that
eper <3 in m whisper, only 10c a day, direet from
factory. Standard keyboard. Automatic tibbon
reverse, Variable line spacer and all the conven-
fences of the finest portable ever built. PLUS
the NOISELESS feature. Act now. Send cou-
pot: TODAY for details.
You don’t RISK a Penny

We send you Remington Noiseless Portable for

{‘?Id-ys. free trial. If not satisfied, send it back.
e pay all shipping chargea.

FREE Typing Course and Carrying Case
You will receive FREE a complete simplified
home course in Touch Typing. Alsc FBEE. a
hanlsome, eturdy carrying case. No obligation.
Ma. coupon for full details=NOW
- A S SR I SRk RN k. s SR aed GEED SN SN SN
Ren ington Rand Inc., Dept. 189-2
465 Washington St.,, Buffalo, N. Y.

Tell me, without obligation, how to get a new Rem-
ingt Noinelesn Portable, plus Free Tﬂﬁf Coursa
ogue.

snd Jarrying Case, for 10¢ & day. Send

Address .

City .. State.
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“NQISE ELIMINATOR" FOR
WIND-CHARGER
GENERATORS

HILE it has been known that radio inter-

ference was created by the generator in

wind-driven generating equipment, this in-
terference usually was eliminated through the
use of fixed condensers, of 0.5-mf. capaeily, con-
nected to the positive terminal and the frame.
In more stubborn cases, it was found necessary
to clean the c¢commutator in order te remove
grease and oil that caused excessive arcing of
the brushes and resulied in radio interference.
Recent and improved design in such *“wind
charger” generators has necessitated more
thorough filtering and the addition of certain
features in order to reduce the radio interference,

Since wind chargers are used quite extensively
for charging batteries for G6G-volt farm radie
sets, it was neeessary to design the gencrator,
relay, and other parts so that the service re-
quirements, such as oiling. greasing, etc., were
reduced to a minimum. One of the first fea-
tures to be incorporated in the newer models
(of one well-known make; Radio-Craft Informa-
tion Burcau will be glad to furnish pname and
address of manufacturer upon request) was
the use of double-grease-sealed bearings. This
type of bearing never requires any oiling for the
entire life of the generator.

Although, broving a great boon to the farmer
in that he no longer had to climb on top of
the roof of his home to oil the generator, another
annoyance presented itself in that these new-
type generators created more radio interference.
It was a radio interference that was definitely
iraceable to the generator since the interference
would increase with the charging rate and speed
of the generator. In fact it seemed as though
one could almost hear every commutator segment
passing the brushes.

Filtering with condensers proved entirely
futile. Grounding of the radio set and wind
charger tower sometimes helped a little but still
did not eliminate the. situation. After some time,
however, it was discovered that by renlacing
the double-wrease-sealed bearings with ordinary
bearings, the radio interference was not nearly
as great! The rezson appeured to be that the
(double-grease-sealed bearings, due to their con-
struction, partially insulated the armature from
the generator frame and as a result, radio fre-
quéncy currents were created, causing considers
able radio interference.

A SIMPLE SOLUTION

It was discovered, however, that this inter-
ference could be eliminated by grounding the
armature shaft to the frame of the generator.
Several methods of doing this were considered.
The most practical was found to be the insertion
of a wiper contact placed in the end-plate of
the generator with its center portion pressed
against the end of the armature shaft. In this
manner, the armature wis properly grounded
to the generator frime. The illustration shows
the wiper contacl or ‘noise eliminator.,” and
how it is installed in the generator end-plate. 1t
i3 merely necessary to loosen the two long bolts
holding the two end-plates to the generator frame
and then place the wiper contact in the rear
plate. Each nuise eliminator has its outer por-
tion split so as to be adjistable to any variation
in the size of holes in the end-plate.

This method of grounding the armature to
the frame is entirely successful amd only requires
a matter of a few minutes for its installation.

Tt is through such devices and improvements,
slight though they may at first glance seem, that
wind charging equipment has been able to forge
ahead offering to the world “free electricity.”

7 LONG GENERATOR BOLTS HOISE ELIMNATOR
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A little device does big things: {1567)
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RESISTANCE
ANALYZER and INDICATOR

The utlllty <alue of the
new IRC llesistance Analyzer
and Indlcator Is quickly ovl-
dent. [t has a multiplleity

A Calibrated Varis
aple Resistor In-
strument for Gen-

Al Vee Tl of uses. some of the most
. e Te ra Inportant being for determin-
e, Mo ing by the substitution

method proper values for re-
® sistors and standard Volume
Controls; estimating required
Volume (‘untrol tapers: volt-
meter multipliers; wire wound
rheostat or potentiometer:
calihrated gain control or
aftenyator; voltage divider,
ete. Complete instructlons In-
cluded in 16-page folder.
The AnalyZer (8 dlrect
reading. It has only the one
wdjustment knob to vury the
resistance  eontinuousty frn
o to 1. egohm, ~Clrcuit
consists of hcavy duty wire
wound rheostat ¢ element
. . . And to ﬂ'oml? lﬁe:mn,iooa o‘hm! and
apecia athize e re-
5::":,’:;“‘::::' ta slatance element lrcmyg‘).oﬂo
do  wit Resist- ohms to t.0 megohm

valuable to
Servicemen

Amateurs

Radio & Elactri.
cal Engineers

Manufacturers
Expcrimenters
Laboratorics

Colleges &
Schools

Broadcast Sta-
tions

ance Measure- s¢ of molden Daketite.
ments. Three fusc sizee inctuded.
Net Irice .... 54"95

RNATION. RESISTANCE COMPA
0

i NOKTH BROAD STREET. priL Al

Everything you need in radio. It's all in
this new RADOLEK RADIO PROFIT
GUIDE. Every repair part for every re-
ceiver. Newest radio receivers. New 1938
model public addresa amplifiera, outputs
for 5 to 100 watts. New mode! public
address speakers. Test instruments. Tech-
nical books., Specinl equibhment. Leading
standard brands. Every item guaranteed.
It must he rixht or we make it right.
And everyvthing under ane roof. You yet
what you want promptly. and exactly
what you want, Radolek's immense stock
plus Radolek’s eflicient organization in-
sures you fastest service., 25,000 service
men depend on this service and henefit Ly
Kadolek’s fowest prices. Send now for your
cohy of Radolek's Radio Profit Guide. It
will help you make more money.

----RADOLEK----

601 W. Randolph, Chicago, Dept. C-14
Send me the 1938 Hadolek Hadio Profit Guide FREE.

Name

Address

Serviceman? O Dealer? O Experimenter? [
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POISONS, POTIONS, AND PROFITS—The
Antidote to Radio Advertisini, by Peter Morell.
Published by Knight Pullishers. Inc. Size, 6 x 9

ins.; 327 pages. P’rice 82.
“'Poisons, Potions, and Profits,” like its
predecessor, '°100,000.000 Guinea Pips.” takes ad-

vertisers to task for fraudulent claims made in
their advertising. 1t differs from 100,000,000
Guinea Pigs,”” however, in that it limits itz
attack to rudio advertisers only.

‘The auther states that due to the laxity of the
radio censorship laws muanufacturers are per-
mitted to make misleading and totally false
elaim=: concerning their products—claims which
would not be permitted in print. Actual sales
tulks as obtained by dictaphone, as well as
laboratory analyses are given o prove his point.

The etffect upon the reader is thut he feels
that by mercly tlurning the djal of bhis radio
set he is risking his life and health.

(L.F.)

HANDBOOK OF BROADCASTING. by *Waldo
Abbot. Published by MeGraw-11ill Book Company,
Inec. Size, 6 x 9 ins., cloth covers, 424 bages.
Price, $3.50.

The Assistant Professor of Speech at the Uni-
versity of Michisxun, and director of a bread-
casting service, as well as the holder of several
other important technical positions. author Abbot
brings to his subject valuable, practical experi-
ence, His book on “How to Broadeast Effce-
tively” is extensive and apparently complete.
The few random chabter headings selected from
its large contents listing are partially repre-
sentative of the unusual scope of this well-
written, semi-technical volume for the serious
radio entertainer.

Chapter [-—The Networks (Definition. Ad-
vantages and Disadvantages, Relations with Out-
lets, Studios. Microphones, Control Room, Tele-
phone Transmisaion) ; Chapter 11-—The Broad-
casting Station (Local or Qutlet Station. License,
Radio Waves, Transmitter, Antenna, Directionul
Antenna, Station Staff} ; Chapter 11I—Electrical
Transcriptions {(Pickups and Turntables, Tran-
seriptions, Service, Libraries).

The following additional chapters are treated
in equivalent detail : Chupter V—Radio Speaking ;
Chapter VIII—Ruadio Pronuncintion, Articulation.
Dialgets ; Chapter IX—Writing Commercinl Con-
tinuity ; Chapter XII—Development of a Plot
into 8 Radio Play; Chapter XVIil—RBroadcasts
to Scheols; Chapter XXI1I—The Law as It

Affects Broadensting ; Assignments (Suggested
¢lass  amssignments; bibliogruphy of periodical
articles).

NOT TO BE BROADCAST, by Ruth Brindze.
Published by The Vanguard I’ress. Size, 5% x
8Y; ins.. cloth covers, 310 pages. Price, $2.50,

Everyone who listens to u radio program
should read Ruth Brindze's book. It not only
takes you in back of the microphone—but it
transports you right into the conference room
and shows you exactly what the sponsors, the
broudcast systems and the government actually
thought and did about past radio programs.
The precedences which have been set by 17
years of broadcast operation are analyzed and
much of the hokum we feel sure exists, from
time to time, in a program is analyzed. We
repeat, every intelligent radio listener-in should
read this book if only in the interest of wishing
to honestly appreciate the hest efferts being put
forth throughout our syslem of American ralio
broadeuasting.

SERVICING SUPERHETERODYNES. hy John
F. Rider. Published hy John R. Rider. Size, § x
7% ing.: 308 pages. Price. §1.00.

Any radio library —and we meun any—that
does not inelude “Servicing Superheterodynes™
must be considered incomplete. This new, re-
vised edition contains an entirely new Inter-
mediate Frequeney list; an appendix has been
added to the book.

This volume is the most complete. practical
baok on superheterodyne receivers that insofar
as this reviewer is aware has 30 far been pub-
lished. When if is realized that about 959 of
all radio sets utilize superheteredyne cireuits the
importance of such a book becomes evident.

Chapter headings follow : Introduction :
Principles Underlying the Operation of

The
the

Superheterodyne Receciver; The Generation of
and the Relation Between Harmenies; Explana-
tion of the Different Types of Circuits ; Function
and Characteristics of Components; Speciul Cir-
cuits and Tube Applications; Troubles and
Svmptoms ; Application of Test Oscillators; Re-
cent Advances in the Superhet.; LF. Peaks
of Commercial Receivers.

MARINE ELECTRIC POWER, by Captain
{). B. Newman. Published by Simmons-Boardman
Publishing Corp. Size 5 x 8% ins.; 138 pages.
Price, $2.00,

This book presents fundamental electrical and
radio theory in a style that is refreshingly simpie.
Captain Newman hardly seems to leave even -the
“A" of the motor theory alphabet; yet, the
reader of this interesting volume will find that
he hus assimiluted an amazing amoUnt of basic
and essential information on the subject ‘topiec.

Chapter titles selected at random convey a
general idea of the contents: Chapter I—The
Common Sense View ; Different Ways to Rotate
a Shaft; Flectro-Magneta. Polarity; Electro-
Magnets; Strength of Field. Chapter 1I—The
Cycle; Rotating Magnetic Field. Chapter IV—
The Generator ; The Voltage Cycle. Chapter VIII
—I'ower With Lagsing Current: Leading Cur-
rent. Chapter XI—Propelling Motor: Reversing.
Chapter XX—RResistance and Inductance ; Capac-
itance.

This book is essentially non-mathematical in
treatment but nevertheless algebraic formulas
are quite freely used. States the author, “The
justification for this ts simply that in no other
way can information he recorded quite so briefly,
clearly, and simply."

EVERYDAY SCIENCE, by A. W. Haslett. Pub-
lished by Alfred A. Knopf. Size, 5% x 8% ins.,
cloth covers, 317 pages. Price, $2.75.

Here is a book that sugar-coats the scientific
Lbases of modern life. Books of this sort or-
dinarily present their story in ehronological order
from earliest times forward; the author of
“Everyday Science,” instead. correlates his data
under such chapter headings as "*King Coal,”
“Seience and Crime,”” ‘The Prublems of Waste,”
etc. .
The lwok iz published in New York, but the
Fnglish author hus indexed it *"Radio, see Wire-
less.” Under this out-of<late designation (ob-
solesced by international agrcement many years
ago) our “Foundation Scholar of King's College,
Cambridge (England),” has compiled, in the
chupter on the problems of waste, some unusually
interesting figures. For example, he estimates
the overull efficiency of rudio reception to be
less than 1/10.000th of 1 per cent! All in all,
an intereating semi-technical science presentation.

PYRO PANTAGRAPH

1S electri-
cal outfit ia
especially de-

signed f or
burning de-
signs  perma-

nently on ma-
terials such as
Leather, Wood.
Cork, Bakelite.

etc. voay.

Shipping W1. 3 Ibs

Plug the Pyro-electric pencil in any 110 voit AC
or DC outlet and it is ready to be used. Plug
and cord furnished.
By the use of the Pantagraph included in 'the
outfit. any design may be reproduced either in
original. reduced or enlarged form.
Outfit comsists of : one Pyro-electric Pencil: one
Pantagraph; three hardwood plaques; one bottle
of Varnish : one Brush ; one tracing tip and four-
page instruction sheet.

. .
Size of box: 126 x 8% inches.
Outfit will be forwarded by FEzpresa Collect if
not sufficient postage included with ypour order.

WELLWORTH TRADING CO.

558 W. Washington Blvd.,  Dept. RC-238,  Chicago, I
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' NEW ixstruments

BY SUPERIOR . . .

COMBINATION ALL-WAVE
SIGNAL GENERATOR

Plus
A COMPLETE TUBE TESTER

Only $ 1 9.90

@ Truly the greatest valuce ever offered by any In-
Elrument manufaciurer! There S no ecomparison to
this COMBINATION INSTRUMFENT, made by Superinr,
at the price of $19.10. Consists of two fully cum-
plete units 0 in a single metal cabine
aes 1 A CALLAWAVE
NRATOR and  (2) COMPLETH
Signal Generator & ra

[
te 2% mc. g 1tanienta Tequeacics,
hands—with front panel bawi-switching control. @ Al
frequencies arc directlv ealibrated on the dial, and
a 4 to 1 planctary deive is Incorporated to allow
for slow precise fumnz adjusiment.” MRLF. sigual
with or without aud) at the control of
the opcrator. @ Senarate 1LE, and A F. oulput with

3 -F. amphitude levels. @ Actruragy 1 per cent on
L¥. banls, 2 per cent on shorl-waves, @ Sejlarate
Neon leakage icst clreuit, for testing condénsers, ctc.
@ Emplays two tulies; 2 A7 s and one special neon
modulator tuhe. The TUHRE TESTER tests all 1, 5,
6. 7 and octal base tubes. ncluding ditkle tuhes
[ ] aes separate neon short or leakage tesi.
to determine whether tubes are bad, nolsy or leaky

English  reading  meter. with B 2 —GOON"
fenle @ Uses minmuin number of operating con-
trols. allowing tube tests to be made quickly and
necurately @ Sturdy, reaabie and fuolproof enussivi
type clreuit, .. o
Shipping weight 15 lbs.

THE RC B O X SOLVES

PUZZLING PROBLEMS IN CAPACITY AND

RESISTANCE REPLACEMENTS; ALSO USE-

FUL AS STANDARDS OF CAPACITY AND
RESISTANCE.

SPECIFICATIONS

Dircct-reading, 0-40 ohms. at 10 wattx maxlmum
allowable  power  dissipation. M@ Direct-reading.
1-20,000 ollr:s.Dm 3 watts maximum nllmeable power
dissipation @ irect-reading, 0-1,000.000 ohms (1
meg., at 1 watt 1Al 1 rn\\'o imsinn-
tion @ Direct-reading, 10-100 mmfid. (.00001 to .0001
med.), at 200 peak veolts allowable maximum
Direct-reading, 100-450 mmfd, (000100035 mid.),
at 200 peak volts allowahle maxinum & Rheostats
of specially selected material for retention of cali-
brated values, including wirc-winding of the 490 annd
20,000-0hin unhits & Tuning condensces 0f ©Xcep-
tional quality {excellent power fartory @ Two separate
binding rmsl.ﬂ for each of the six different services.
all _clearly <designated. (Rotor of two-rang condenser
8 common to two posts, upner left and upper right)
@ Accuracy s 2 per cent for all capacity  settings,
alse for all settings of the -0 and 20.000-chm re.
slstors: 5 per cent for the 1.000.600-ohm unit
Instrument is tetally shlelded, s0 that snurions
efférts  «due  to strav plekups, affeeting  capacity
measurements particylarly, are avolded. (e of the
common poinr pasts mav he used as ground when
the other condenser or any of the resistors
ix heing ised. Overall xize of inarument 4% 1()
18 10x6 Vox4 nches @ Hiack wrinkle finish i
cabinet has <arrying  handle. Net price
Shipping weight 4 bs.

ORDER DIRECT FROM —»

surerioR VALUE v SUPERIOR instruments

makes YOU WANT superiors Test equipment!

MR. SERVICEMAN—You can't afford to overlook the values in SUPERIOR'S instrument
line. Such outstandingly low prices for equipment that has grained rapid popularity proves
that service shops are being equipped with SUPERIOR'S stationary and portable servicing
instruments, This advertisement is your huying guide . . . use it to your advantagel
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MODEL V-45 TUBE TESTER

Y mission type perfected tube tester

};'gz'lszfrlly :m}clp al{)type receiver tubes,

including metal and metal-glass.

Tests shorts and leakage. Accu-
rate, simple,sturdy, direct

— English — reading SI 0.40
(Bad-Good). ....c...o

Shipping weight 9 lbs.

SUPERIOR INSTRUMENT COMPANY
136 LIBERTY STREET NEW YORK, N. Y.




Get a whole shelf-full
of RADIO BOOKS

THINGS EVERY
RADIO SERVICE § /-
MAN Vst Koo/ B

H__9

Ghirardi gives you instant command of ﬁ
»eiﬁ servicing essentials in2 HANDY BOOKS
Z4/°

e CLEAR
* COMPLETE

You've got to ‘know a lot to even

> just “hold-your-own" in the radioc  These Men Were smaﬂ!

A HARD-HITTING COMBINATION! TN N AR

ig = s £ ' e Ve Vi not have had lo Invest nll the Mmoney
This *“double-harrelled combination'’ will give you Fol ade Rud TORARNO PO o

information thix 1 \(lume
P.. nmne-polu. m

i ] * UP-TO.DATE
servicing game today, Hut you won't « ECONOMICAL
need to worry if vou have MODERN RADIO They bought these two Ghirar- S
SERVICING & RADIO FIELD SERVICE DATA di servicing books. Read what -
at yvour elbow. These two great Ghirardi servieing th bout .th . O
books explain every phase of radio service work £y, 15ayi aboLy - evEY g TA( W
and will tell you e:l(l.xctl) how to handle every sery- ;Mm;n data };'lnd lr\rurmﬂlonmln tnese <
icing problem vau'll ever run up awainst. The first volumes d-year engincering-
book tells vou HOW and WHAT-—-the other supnlies mk‘,‘.mi:.[,m?n:lrcel‘::gm Mich m“’" St k]
instantly all the necessary receiv r aml servicing ©The tops In radlo service informa- =
reference data_right WHEN and WHERE you need tion.” F. M. S. Crawfordsville, Ind. >
it on u servicing jol—=with a regular Supplement :,L_‘t‘f‘t.ljoo" ""“"‘.}‘;"'“l‘"{_‘“ Soxporie
Sheet Service to keep it up to date at all times, o aat MK,' n :.on”nm. >
Nuone better,'—J. . M., Lancaster: Pa, b
1]
3
L
~

o Iyt ” " 1 One big book now takes the place of 36! Ghirardi's best.
both servicing *“‘background and theory''-—the sellinG RADIO PHYSICS COURSE ComPresses the world's

117 Essentials” of successful servicing—all elcarly

knowtedge of Fadio, ¢lectficity and sound between the

explained in cagy-to-understand languawe, You need ““These two J00ks arc the hest Invest. covers of this Droat’ 973 page volume. Don‘t be satisfled

xp 4 SLan T g X o ment T everpmade in radio _hublica- with the dribs and (rahs 30U gel when you huy a lot of

both of these books on your serviee bench right tons. and have ite a2 Radio Puliel booxs. (Ever fiicurell upThovl mucl thev cosi you

away. Towether, they give you a total of 1800 naxes {“"’;‘,’2’,;,,,'[{},“,},.“:";_"" A E 4 e R e “A‘.&T‘;",“.s“+‘r‘.’o".'.§;:.“!.';“£':‘;L?,l":;:a‘i!.

of priceless servicing dope with 813 diagrams and ..8 . [ and fit yourself for a better job. You don’'l have to

ne big volume comhrisink the very s o L

illustrations to mak? ever¥thing perfectly clear—all hest  {nstruction  course  in moderh -3 ,,.'ﬂ‘.:”;ni‘g.":, TRl e ToRet 1 Munrbds o N,

for only $6. You can't pass up this big Cembination !':'*(f,“: 5;‘{"‘;{“;‘,“°.‘:ml":“~'n,-?ﬂ““f'“"'[“:f tratlons make It auick 10 grasp. Schools and students all

Offer. Grab it Now! Fill out the coupon below, and e ata Dook for une Gy the  Jab - the world use It mare than any ather fadlo text. You.

1 Sroart radlo wervicemen will jump”for can learn radlo from Ghirardi’s RADIQ PHVSICS

Mail nthoda,\ ! Your Money Back annol t:mpltlely B e A EROVOX RESEARCH EBUnTE, i o e g G o PO L e
satisfied, Both books sent Iostpaid Anywhere! WORKER.

What You Will Learn From This Book

Sound, Speecn and Mu . . Fleetrons , . . FElectric
Current . AN Flectrie l.llll! and Circuits . . . nesln.une
e Baucrh.-u a M

s Law .
l-'h-rlrom.u:nousm .

rany
1 TEﬁIolgﬂnglﬁg‘Mo NTﬁlc" ;:Ivc-ﬂ 3nu fhe WHAlE Condenscrs Hernaling Currrnl C!ﬂ.'u s
d conslruction of every 1ty of tlest and Eloclrlcnl \1c.nuurh|s.' lustfumcnis . . . Radlo Waves and
oq“i“m‘_m Hith ‘““mm Y ponstru. tion Radlations . . . liroadcast Swations . . . Recelving Eauip-
ilow . They-Work'® descriptions of commer- men - \.u:uum Tuhoq - . . Radlo nnq Awho Frejuency
modeis, et cle Liere's bamie test:instrument Amplifiaiion Sahelehiiynis gl ) FLsheyNers
kmm]cdgc for ¢very service man. « . Dattery 0|wr.|l.ed Rccc ver: Power sunply Unllw
.« Electric Heceiv A turnoblle and Afrcraft
feceivers . llmno;.'r.mh l’lck yRtems , . .
Short- Wave Recelv ] hotocieetric Cellx Tele

vislo M.umus lnd Gm nys Tenling and
Servk'hu: Rerelvrr . und Motion Picturcs
Appendixes . . . HG8 Rc\u.w Questivas for Self-Study .
AND LOT>S )ﬂ.)llL'

Snip this Coupon out!
-MAIL IT NOW!

2 2@‘2”“".;5‘5)’*:281«' NS cut metnods s use in

'malyzinf: nll kinds of feceiver troubies. AVC and
QAV(, circuits, tuning indicators, how to setvice
cirevitn
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3 W%FA':EN- O 'I'. me- s:wmg |muruc1lons for mnk-
ing the actual repairs ¥ 1 1ypes of re w1
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4 SPECI&&LZEP SEFYINW servieing iufnrmnllon
coverl Auto- n:uuo unnllullon and servi
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Selling >crv:r-. elc.

S Ql'h§E\lHol!l§lTonlE%Enf(mlk‘runn nf =Casxe Flis-

torles —for over 1500 different reeelvers—in the
Data Book. Also—the 1. F.'s far over 6.1 i
bets. Auto-Railio lunlallnllnn justructioas tor all
tube data, and 25 other invaloalrly charts and t ibles
fur nsant reference m the shop or out On the jub.
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+ To: Radio & Technical Publ. Co. N POCHET
4 Dept. RC-28B, 45 Astor Place, New York H :::g;:l (=]
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SERVICE DATA BOOK S T el ™™ 3
] SPEED UP OUR SERVlCE WONK with these new fast-
BOTH BOOKS —Only 36 R arini G el Al i T
) nly v o {nke un your Gudiet: I'llrk nm the eard marked for the
a=S s s Trounie Lymntom vou find In the slek receiver: flip the
eard arount—ind there L m 1 the lests to make :md
all the remedles, set dowl Il the possttle
sources. It works quicker e «described

me ;mu you chc :Iwn you wa

r The most ingenious servicing
invented. ()Vl I( 100 NiIFF NT SET TROU are
spotled on each of the Glires You need hoth of them to
cover Jolis—one for HOMFE RADING sels amnd oane for

A} T RADID sets. And a they cost [« $1 A PAIR
(R1.20 forclgml—ontly S1 to shve You hau i
headaehes, worry and wasted time. Don

Gudgzets 1oday and let them cain nu
your nanie and adidress a0 Ghix ad and send

2 dollar Way! Sent postbaid anywhers oo 5-day trial?

GHIRARDI'S POCKET TROUBLE SHOOTERS

Radio & Techmical 45 Astor Place.
Publ. Co.. Dept. RC-28 New York. N. Y

MONEY-BACK
GUARANTEE!

If you don't want to tear out the coupons. lust take a plece of paper o
your husiness tard—jot down the tities of the books mnu Pocket Tmuh‘&
Shooters you want. fogether with vour name and addresp==tnticse t

amount stated In these ade—and mall to:

RADIO & TECHNICAL PUBLISHING CO. >
Dept. RC-28. 45 Astor Place -New Yorks N

—



