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1 Tubc“wsum: circuit uses exclusive "Floating 5 Simple tube testing system requires mini- 1 3 Electrostatic Capacitor leakage test on neon
Flldamenl rel:urit selec(orcnrﬁun v‘»:hlchl;ileals mu:im comro[;. maximum saving of time bulb.
old man “obsolescence” a knockout blow and more. proht to you. :
It will test any 5. 6, 7 or 8 prong tube 6 Primary Volts adjuster using tapped trans- 14 l;‘;:r“?g:)p:{f 6“:;.":;’" fanges. o/7/140/
regardless of whether :he filament termi- former, the most accurate line voltage ad-
nates on the regular two pin terminations or lustment method. 15 Nineteen multimeter ranges and functions
not. l:_ could even test any future tube with 7 Extra multimeter ranges t0o! A combination bg_s:d:‘f ’(‘he best wbe tester desig&n ever
one of the ﬁlam'em connections terminating tube checker and mult,m,u,_fu,( the in- offered the serviceman.
on a “top cap’ strument to carry on service cal 16 Only six sockets test all tubes. No question
2 SUDJCmCI Squn:‘e meter with large (ﬂill? g Four A, F Voltage ranges of 0/7/140/350/ as to which is the proper socket to use.
read scales and 1 m. 8. movement (I000 1400 volts. P 1 Iy 1 b £ .
1 ohms per volt). 9 Four D. C. Voliage ranges of 0/7/140/350/ 17 u;‘lﬂ‘Aﬁ{',;u,’g?;:ﬂ'“ ¥ 9 inches of Besu
3 New tube testing circuit which is easier to 1400 volts.

operate and more accurate than ever before. 10 Three Ohmeter ranges—o/200/2000/ 18 Golden Oak Carrying Case.
Sells more tubes. Results shown on English 20,000 ohms.

reading "Good TubeBad Tabe scals. 11 Two Megohtns Tanswi—o/3 HEES 0720 1 9 Low ohms 0/200 chm range has center scale

reading of only 3.5 ohms! Just the unit to

4 Tests all elements for opens: tests shorts megs. accurately measure voice coil and R. F. cojl
and leakages berween any two elements, all 12 Electrolytic Filter Capacitor leakage te:t on resistances, first division on this range is
uhlle the rube is HOT and on neon bulb. ""Good-Bad" English reading scale. 0.1 ohms!
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READ THESE § e CpEnesrnces
- of Men | Trained at Home For RADIO

1 NOW HAVE MY
OWN RADIO
BUSINESS
AND AVERAGE
$55 TO 470
A WEEK.
JAMES SKLAVOS
233 THIRD &T.
$AN FRANCISOLALIF I DO RADIO
SENVICE WORK
IN SPARE TIME
AND AVERAGE
ABOUT $12 50
A WEEK
o B MILBY
Box of
UTICA, MICH

AFTER COMPLETING
TWENTY LESSONS
1 JOINED STATION
wnPC WHERE |
AM NOW CHIEF
OPERATOR..
MOLLIS £ HAYES
BE MADISOM §T.
LAPSER. MICH

MY LOUDSPEAKER
SYSTEM PAYS ME
ABOUT ¢35 A

WEEK, BESIDES

MY RADIO WORK
MILYON L LEIBY. JR.

TOPTON, PENNA

AUTO RADIO AND
N.R |. TRAINING
ARE A GOOD
COMBINATION
| AM BUILDING
A FINE BUSINESS.
AC WENDRIKSEN
125 § MELNOSE avE
ELGIN, ILLINOIS

| AM EMPLOYTED
ay A RADIO
STORE, AND
EARNED ABOUT
$2.500 LAST
YEAR,

CHARLES L.TORREY
$25 5 1ATH ST.
SAN JOSE, CALIF.

FOREMAN QVER
PRODUCTION OF
RADIOS FOR THE
We-===-G-~ CORP.
OTro CLIFFORD
312 W SEMINARY $T.
CHARLOTTE N.C.

HAS HELPED

HUNDREDS OF

GROUND STATION
CPERATOR FOR
THE AMERICAN
AIRWANYS, INC,
AT CINCINNATY

WALTER 8 MURRAY

MEN MAKE
MORE MONEY

Mail Coupon

LUNKEN AJRPORT
CHNCInNAT ) QUi

| WILL TRAIN YOU AT HOME /e Spare Zinree

Do you want to make
more money? Radio
offers you many op-

portunities for well-
paving spare time
and full time jobhs

or for starting a Ra-

dio service husiness

of your own. And

A vou don’t have to

i give up your present

¥ job or leave home

and spend a lot of

P;ﬁg’:‘ﬂ'{”" money to become a
National Radio Institute Radio Expert.

Many Radio Experts Make
$30, S50, S75 a Week

Radio broadcasting stations employ en-
gineers, operators, station managers and
pay up to $5.000 a year. Spare time Radio
set servicing pays as much as $200 to $300
a year—full time jobs with Radio jobbers,
manufacturers and dealers pay as much a
$30, 350, $75 a week. Manyv Radio Experts
own and operate their own full time or
part time Radio sales and service bhusi
nesses. Radio manufacturers and jobbers
employ testers, inspectors, foremen. en-
gineers, servicemen, payving up to $6.000
a yvear. Radio operators on ships get good
pay and see the world hesides. Automebile,
police, aviation. commercial Radio, and
loud speaker systems ure newer fields
offering good opportunities now and for
the future. Television promises to open
many good johs soon. Men I have trained
are holding good jobs in these branches of
Radio. Read their statements. Mail the
coupon.

There's a Real Future In Radio
for Well Trained Men

good jobs to more than
1936, Radio enioved

Radio already givces
300,000 people. And in
one of i 1Inost prosperous year More than
$800,000.000 werth of =ets, tubes and parts
were sold—an increase of more than 60% over
1935. Over a million Auto Radios were sold, a
big increase over 1935. 24.000.000 homes now
have one or more Hadio sets, and more than
1,000,000 autos are Radio equipped, Every year
millions of these sets go out of date and are
repliced with newer madels. More millien
need servieing, new tubes. repairs, ete. A few
hundred $20, $50, $75 a week jobs have
grown to thousands in 20 years. And Radio i
still a new industry—growing fast!

Many Make $5, 510, 515, a Week Extra
in Spare Time While Learning

Practically every neighhorhood needs a good
spare time serviceman. The day you enrell I
start sending you Kxtra Money .dob Sheets

They show you how to do Radio repair jobs
that von ean cash in on quickly. Thronghout
vour training | send you plans that made good
pare time meney—=S200 to $500 a year—fur
hundreds of fellows., My training is famous a:
‘the Course that pays for itself.”

1l Give You Practical Experience

My Course is not all hook training. I send you
pecial Radic equipment and show you how to
conduct experiments and huild eircuits which
illustrate important principles used in modern
Riudio receivers. hroadeast stations and loud
speaker installationa. | show vou how to build
testing apparaius for use in &pare time work
from this equipment. You work out the things
vou read in the lesson hooks. Read about this
50-70 method of training—how it makes learn-
ing at home interesting, quick, fuseinating,
nractical. Mail couhon.

rora GOOD RADIO JOB

Money Back Agreement Protects You

I am so sure that [ ean train you successfully that
I agree in writing Lo refund every penny you pay
me if you ure not satisfied with my Lessons and
Instruction Service when you finish. I'll send you
a copy of this agrecment with my Free Book.

Find Out What Radio Offers You

Act Today. Mail the coupon now for “Rich Rewards
in Radio.” It's free to any fellow over 16 years old.
It lescribes Radio’s spare time and full time oppor.
tunities ; tells about my Training ; shows vou actual
letters from men I have trained, telling what they
are doing and earning. Find out what Radio offers
YOU! MAIL,L THE COUPON in an envelope, or
paste it on a penny post card—NOW!

J. E. SMITH, President, Dept. THX
National Radio Institute, Washingtion, D. C.

MAIL NOW FOR
8IG BOOK 4’!&
3. E. SMITH, President, Dept. THX,
National Radio Institute, Washington, D. €.

Desr Mr. Smitn: Without ohligating me, send
Rirh Rewanls | uiie,”" whirh paints oul the
wre fime and fuld time onpartunities Radi
and ex] u ur 30-50 method of training men
heme me to become Radio Experts
(l lease \\ rile Plalnly )

NAMB ........

ADDRESS

Iy

1

1

<o STATE ....... T
1

i
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SEPTEMBER RADIO-CRAFT—

ANNUAL SET BUILDER’S
NUMBER

SCOOPS—SCOOPS—AND MORE SCOOPS!

The tuner chassis of the RADIO-CRAFT 30-tube super
deluxe receiver will be described! The boat radio set with
directional loop antenna originally scheduled for August
RADIO-CRAFT will appear in the September issuel An-
other article describes a |-tube interoffice communicatorl
The independent Service Man can save money by applying
the important principles discussed in the new series en-
titled "Radio Business Problems.”
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VOLUME 7 i
OFFICLAL
RADID

SERVICE
MANUAL

OVER

1,800

PAGES
*

OVER 3,000 ILLUSTRATIONS
*

RADCRAFT PUBLICATIONS, INC., 99 HUDSON STREET, NEW YORK, N. Y.

RADCRAFT PUELICATIONS, INC.

AUGUST,

SUBSCRIBERS HAVE ALREADY RECEIVED
Four Installments
OF VOLUME 7 OF THE
OFFICIAL RADIO SERVICE MANUAL

END for Volume 7 of the GERNSBACK Official Radio Service Manual today. You
can make use of it every day in your service work—and pay for it while you're
using it. Three easy ways to get this new Manual are outlined in the coupon below.
Two of the plans save you money. Don't delay——lip the coupon—fill it in and mail
today. Within a few days you will receive by mail the first four installments of

radio's newest service Manual.

® Here Are the Highlights of VOLUME SEVEN e

PUBLISHED SIMILARLY TO A MAGAZINE

The OFFICTAL RADIO SERVICE MANUAL (Volume
Ty Is Dbeink  bubllshed  in twelve installments -one
instailment being mailed every month to subscribors,

DEFERRED PAYMENT PLAN

This new Manual is seld on the deferred payment
plan. Compiete detalls of this ““pay-as-you-compile-your-
manual’' plan appears in coupon.

150 PAGES OF SERVICE DATA

is gent to you every month. Each installment wiil
never be less than 150 thruughout the year.

MANUAL OF OVER 1,800 PAGES

The total amount of service data which you have
received during the year exceeds any other 3ervice uide
published.

CUMULATIVE INDEX EACH MONTH

The Index accompanying the first Installment lists
all sets which appear in that seetion; the index mailed
with the second installment lists sets appearing in
both the first apd second Installments. and so on. You
diagard the Drevlous index and use the new one furnished
with each instaliment. With the tinal, tweifth install-
ment. the Mauster lndex which you receive will cover,
not only the set data you received during the entire
e;nr'l monthly service (which constitutes Volume 7),
ut, In addirlon, the sels listed in every GERNSBACK
OFFICIAL RADIO SERVICE MANUAL since 1931.

OVER 3,000 ILLUSTRATIONS

The largesl compilation of complete wiring diagrams.
schematies and charts ever incluiled in u single volume
of any radiu service Mauual,

OVER 1,200 DIFFERENT MODELS
More wiring and sehematic and other Serviting dia@rams
wilt be Included in Volume 7 than In any other Manual,
At least 1,200 differont models will be covered.

ALL FRESH MATERIALS NO REHASH

And, most important. there wlil be no duplication of
any materfal. e Valume 7 you will tind material which
has never abbeared previously in the first six volumes,

MANY 1938 MODELS TO0 BE INCLUDED

At the end of a year's serviee (12 months), subscrib-
ers reccive seivice dala amd <laframs on Mmany advance
1938 models, This pmaterial would ordinsrily appear in
the 1939 Edition of the MANUAL.

NEW SERVICE DATA EACH MONTH

Tuls new plan bermits you te have in your possession
service data just released. l'reviously, the material was
a ycar old or mine when [t reached you. Service dati
on older receivers never before published ln any other
of the Gernsback Manuals, will be included in Volume 7.

COMPLETE SERVICE DATA

Data includes such valuable informalion as I. F. peaks,
oberating voltasces, alignment Procedure, chassis and tube
stucket layouts. values of compunents, Hats of paets. and
other vitally important service hints.

SERVICE DATA AND DIAGRAMS
NOT LISTED ELSEWHERE

A eonsiderably large portion of the data appearing in
the monthly instaliments witl not be found In any other
radie service Mapual . . at least not for some time to
come. This is an outstanding advantage of this new plan,

SIMPLE TO INSERT EACH INSTALLMENT

You literally ‘‘slap” them in ., . . one instaliment on
top of the other . . . without any fuss of arranging the
pages numetically, albhabetically or otherwlse. You
merely upen the hinder and, with wme single motion,
sliP the enmtire group of pages over the steel binding
318, You don't remove the pages thersafter. they stay
n the binder for good. We've done all the filing work
for you, . . . That's all there is to it! The speciatiy
compllcd cumulative index {(which You receive with each
installmenti does the rest. This Index shows at &
glance wiere any requlred information can be found.

EQUIVALENT TO TWO
REGULAR SERVICE MANUALS

since the sets covered are those manufactured during the
Batter part of 1936, ail in 1937 and many In early 1938,
The second Year (starting April, 1938) of this monthly
service will bexin with sets manufactured during 1938,

99 Hudson Street

New York, N. Y.

Please enroll me as a subscriber to Volume 7 of the GERNSBACK Official Radio Service Manual and start
sending me immediately the installments. 1 have marked below the plan which 1 prefer.

PLAN NO. 1

Dl enclose  $10.00  herewlth, for
which send me Immediately, FREK
OF CHMGE, a heavy, stiff binder,
and the first four installments. Send
me thercafter far eiitht consecutive
manths  commencing  August 1, 1937,
regularly once a momi. an average
of 1 Pages of Volume 7 of the
OFFICIAL IRADIO SERVICE MAN-
UAl.. These pakes can be immediately
filed into the binder. Both the binder
and the monthly pages ure mailed 10
me PONTAGE IPIRETMD. Total cost:

PLAN NO. 2

I enclose $3.50 herewlth, for which

send me linmedlately, FREE OF
CHARGE, a heavy. s!iff binder, aud
the first threc Installments. Hend
me thereafter commenving July 1,
1937, rogularly once a month  for
nine onsecutive months, an average
of 150 pages of Volume 7 of the OFF1-
CIAL. RADIO SERVIHCE MANUAL.
After I have reccived the 3rd. 6th and
9th Installment, you are to bill me
for $2.50 in advance for the oming
aqnarter making the total eost for the

PLAN NO. 3

T pay nothing in advance. Lack

montly an average of 150 page: of
the OFFICIAL RATHO  SERVICY
MANUMNL will be delivered 1o me
I pay postinan $1.20 plus 8 tew conts
for C.0.I). charges earh month fuor
ten months. The eleventh and twelfth
Lnstallments of the subscriptlon will be
delivered to me FREE OF CILARGE,
You prepay shipping charges on all
Installments mailed 10 me. With the
tenth Installment send me FREE OF

I want the binder ient

with the first installment,
and will pay postman a total of
$2.40 plus 8 few centa for C.0.D.
charges and $1.20 per month for
elght consecutivo months thero-
after. Undor this plan. the tenth,
eleventh and twelfth Instaliments
are delivered to me FUEE OF

CHARGE, TOTAL COST UN-

year's service $11.00. THIS PLAN
SAVES ME $1.00
......ADDRESS ........cvevviveneiresnlCITY Loiiiviiniseovs s, .STATE

Send remittance by check or money order. Register your letter if you send cash or unused U.S. Postage Stamps.
| 1 K kK 0 0 0N R R E N N N KN EE N B K B K B K B R A R L R R T R R R R % R EE R ETR I R B N KN B N R R YK O N N KN BN N BN B VN N NN N N N N W N |

$10.00. THIS PLAN SAVES ME $2.00. CILARGE a heavy, stiff binder. DER THIS ILAN $12.00.

NAME ....

Please Say That You Saw ! in RaDIO-CRAFT
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MEET ALL RADIO SERVIGING EMERGENCIES WITH

GERNSBACK RADIO MANUALS AND SERVICE HANDIBOOK

UST as we say—“Be prepared to meet all radio serv- You never know when a serviee job requires that
icing emergencies with the Gernsbhack Official Radio  “extra” speeial attention. Tt might mean the difference
Service Manuals and Official Radio Service Handibool:, between doing the job or losing it. You're safe il you

have on hand the GERNSBACK SERVICE BOOKS—
either for regular serviee work or for servieing auto
radio veceivers.  Get vour copy todav!

1936 OFFICIAL RAD1O SERVICE MANUAL
Packed with service data of sets manufactured during 1935. and
1936—SCHEMATIC DIAGRANS of over 1.500 manufactured
receivers showing speaker connectlons. power-transformer con-
nectors, R.F. and |.F. coil connections. phonograph conneetions.
On all set diagrams. with few exceptions. the |.F. peaks are
indicated. also socket connections. Notes on allgnment procedurs
are printed with diagrams. For over 80% of the sets you will
find OPERATING VOLTAGES. Assembly diagrams show re-
latlonship of separate units to each other. A comnulete incex of
TRAQE NAMES and their respective manufacturers. COMPLETE
TUBE CHART includes Information on hundreds of tubes.
CUMULATIVE INDEX contaitis all sets printed in the §931,
1932, 1933, 1934. 1935, and 1936 Manuals.
1,200 PAGES * OVER 2,500 ILLUSTRATIONS
Looseleaf Binder—§Stiff, llard Covers
Stze ¥ x 12 Inches * PRICE $7,00

1935 OFFICIAL RADIO SERVICE MANUAL
Over 1,000 Pages. & x |2 Inches Over 3.000 [llustrations
Fliexible, Looselcaf, Leatherette Cover
List Price §7.00

1934 OFFICIAL RADIO SERVICE MANUAL
Over 400 Pages, 9 x {2 Inches Over 2.000 lllustrations
Flexible, Looseleaf, Leatherette Cover

List Price $3.50
1933 OFFICIAL RADIO SERVICE MANUAL

Over 700 Pages, 9 x 12 Inclhes Over 2.000 Illustrations
Flexlble, Looseleaf, Leatheretto Cover

List Price $5.00
1932 OFFICIAL RADIO SERVICE MANUAL

Over 1,000 Pages, % x 12 lInches Over 2.000 {llustrations
Flexible, Looseleaf. Leatheretto Cover

List Price $5.00
1931 OFFICIAL RADIO SERVICE MANUAL

650 Pages (Including Supplements) 9 x 12 Inches i
Over 1.500 Mllustrations
Flexible, Looseleaf, Leatherette Cover
List Price $4.50
(Including Supplements)

1,200

PAGES

AUTO-RADIO SERVICE MANUALS
1935 MANUAL
Over 240 Pages 9 % 12 Inches
ver 500 Illustratlons
FlexIble. Looseleaf, Leatherette Cover
List Price $2.50

1933 MANUAL
Over 240 Pages 9 x 12 Inches
Over 500 lllustrations
Flexible, Looseleaf, Leatherette Cover
List Price $52.50

A

OFFICIAL RADIO SERVICE HANDIBOOK a
Here's the sensational new book on servicing.

It is edited by J. T. Bernsley, well-known radio -
service authority. It covers over 500 radio topics and
gives a complete description of the “Magic Eye.” Contains

L

a special section of 250 pages of Opevating Notes. The
book covers: Circuit Theory and Analysis; Modein Sevv-

New Practical jeing and Test Equipment; DIractiecal Short-cuts in
Not',‘""';',' e Trouble Sheooting and Repairs; Specialized Receiver and

left, " the details Installation Data; Modernization and Conversion Data;

& eed on i Social and Economie Problems of Service Men; and

Fonal. I oot Operating Notes and Practical Data Listings.

tocks the 1200

paacs e o OVER 1,000 PAGES *+ OVER 1,000 ILLUSTRATIONS

stifdf hleatfhen:id
covers, but facili- | . .

tates removat and Beautiful Linen, Gold-Stamped Cover Size 6 x 9 Inches
replatement of
individual pages.

1f wour jobber or mail order howse cannot supply wou, order order—ar, if 4ou send cash or unused U. S. I'estage Stamps.
any of the OFFICIAL RADIO SERVICE MANUALS or the be #ure 1o reqister your letter, ALL ORDERS ARE FILLED
OFFICIAL RADIO SERVICE I{ANDIBOOK from the pub- PROMIPTIY. BOOKS ARk SENT TO YOU POSTAGE
lishers. Send your remittanee in form of check or money PREPAID. Addresa Dept. RC-837.

RADCRAFT PUBLICATIONS, INC., 99 HUDSON STREET, NEW YORK, N. Y.

GERNSBACK RADIO SERVICE MANUALS ARE AVAILABLE FROM JOBBERS AND MAIL ORDER HOUSES

Please Say That You Saw It in RADIO-CRAFT
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SERVICE MAN - DEALER - RADIOTRICIAN
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““Takes the Resistance out of Radio”
MO0 0 000000000 000 R OO0 e O A0 T 5 AR A A AR

Editorial Offices: 99 Hudson St., New York, N. Y.

HUGO GERNSBACK, Editor

Yol, IX, No. 2, Aug. 1937
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TELEVISION

ECONOMICS

An Editorial by HUGO GERNSBACK

many of them, who helieve that the “radio interests”
(whoever they may be!) are deliberately “holding tele-

. vision back” for dark reasons of their own. It is sur-
prising how many people, and particularly laymen, hold
such silly notions, when, as a matter of fact, all of the
“radio interests,” big and little, are working day and night
and are spending innumerable millions to perfect television
with the hope that it will finally emerge from the laboratory
stage. No corporation cherishes the idea of spending money
on research, month after month, when the goal may be
years away. Yet this is exactly what has been happening
right aleng and will happen for some time to come.

The problems of television today are quite complex. If we
were to accept television as it is today—and it has been
quite well developed—then, economiecs would stand in the
way for a very simple reason,

The present-day television receiver costs between $400 and
$600. Set against this the average price of a radio set of
about $25, and then figure out how many television sets
could be sold today. The answer is less than 100,000, even
this being « high figure. Set this figure against 27,000,000
radio sets at present in use, and you immediately know why
television today is not practical.

You can’t sell 27,000,000 television sets at from $400 to
$600, and even if television sets could be produced at $100,
the price would still be far above the popular level. This
puts us right back to where we were many years ago, and
that means that the final word in television has not as yet
been spoken. If once we can discover and develop a revolu-
tionary new principle in television, whereby we can sell
sets at $50 and later on for $25, then we will have television
in earnest, and then it will be worthwhile for the big
sponsors to broadcast television, as sound radio is broad-
cast today.

It is one thing to produce, let us say, THE MARCH OF
TIME, in a studio where the ear can be fooled by sound
effects and where the eye cannot see perspiring actors work-
ing in shirt sleeves. It is something entirely different to
present THE MARCH OF TIME via television, and, while
certain illusions can still be manufactured the same as we
manufacture them on the stage, yet even a short program
of 10 minutes will require actors and necessary stage equip-
ment, with expensive dresses, costumes, and all the other
paraphernalia that goes with it. While it will be possible to
build certain sets on miniature stages and thus fool the eve,
we cannot have miniature human beings to complete the
illusion. Thus, while we could fire a miniature gun in a
battle scene, we could not have miniature soldiers doing the
same thing, unless we took motion picture shots and pro-
jected them by television—and for this, the public would
probably not stand any more than they do not stand for
phonograph records in a first-class hroadcast today.

Even a simple production which today is reasonably cheap,
when translated inte television terms comes to an enormous
cost, There must be dress rehearsals. There must be stage
properties. There must be special backgrounds and a thou-
sand and one things that radio today does not have to
bother with.

The question, therefore, arises: Who is going to pay for
all of this? Suppose the television stations have finally heen
perfected and coaxial cables have brought the television
stations together in a perfect network all over the country,
at an expenditure that probably would not be less than a

THERE ARE still those people, and there are a good
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half-billion dollars. Now we are getting ready to broadcast
television, and naturally the first thought is the advertisers.

Let us say that in a national hookup on one of our net-
works, we buy a half-hour, as we do for a radio program
nowadays. A half-hour’s time on a coast-to-coast hookup for
radio broadcast time alone costs, at this moment of writing,
approximately $6,000. To this we must add the entertainment,
Suppose we engage a famous comedian like Eddie Cantor; he
is reputed to get as high as $5,000 for a performance. To this
you must add other supporting members of the cast—
nwsicians, ete., bringing the talent costs for the half-hour
up to about $6,000 for a first-class program. Added to the
radio time cost, this gives a grand total of $12,000, In the
future, when television has achieved the position given to
radio today, it is reasonable to suppose that the program time
itself will come to at least double the present cost or $12,000.
The actors in the play, rehearsing costs, properties, ete.,
will probably run to $7,000 or $8,000 minimum, if first-class
actors are used. This gives us a grand total of $20,000
for a half-hour program. It can be seen from this that
economics bulks ponderously large.

Will the advertiser be satisfied with announcements as
we have them today, or, will he feel that with television he
must also have eye appeal?; if the play of which we speak
is sponsored, let us say, by a toothbrush manufacturer, will
the toothbrush manufacturer insist on displaying the brush
so we can all see it? We hope not, although we can never
tell. It is possible that an entirely new sales technique will
be invented in order to put over such a product. We can
thus visualize a Shirley Temple or the Dionne Quintuplets
being shown using toothbrushes while they go through their
morning exercises—without offending the television audience
too much. But such stunts, too, are costly, On the o_ther
hand, they may pay. Just what type of television technique
will be developed to make the advertising of the sponsors
palatable is a thing difficult to envisage today. But that
it will be developed in due time is a logical outcome of
present-day broadeasting technique. In this respect, of
course, the United States stands unique because radio sets
are not taxed and it seems pretty certain that television
sets will not be taxed either. That means that the broadeast
companies must look to the advertisers to foot the bill. In
Europe, notably England and Germany, where radio sets
are taxed, advertising over the radio is unknown, because
the government colleets the taxes and provides the program
from the money collected from the public. In each case, the
ecocnomics are roughly the same. In America, broadcasting
has survived due to indirect taxation, while in Europe, it is
placed on the same footing by direct taxation. It is doubtful
if another form of taxation can be evolved, but, of course,
in the future anything may he possible, and there may be
another system of taxation undreamt of today. If there is,
it is not as yet in sight, and has as yet, not been invented.

When will we have universal television? This is a ques-
tion whieh is asked more persistently every day. And today
as 10 years ago, there is no answer, All we can say is that
we are making progress and that cach month sees an im-
provement in the art. New knowledge is being gained, but
up to now nothing fundamentally new has heen evolved in
television that was not known 5 years ago. We simply have
more refinements and have kept on improving. Of course,
television will become universal in the future—never doubt
it! But whether that will be next year or 10 years from
now is impossible to predict at this moment.
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Members of the MBS staff broadcasiinalcommenh

by servicing members of the crew of the Hindenburg.

RADIO AND THE
ZEP. CRASH

IVAL networks claimed

R the honors of bringing

to the radio listeners of

two continents the first news of the

tragic end of the Zeppelin Hindenburg

which burned at the Lakehurst, N. J,,
hangar, last month.

The effectiveness of radio as a com-
municating medium was demonstrated
by the speed with which the officials of
the air line in Germany were notified—
only a few minutes after the explosion.

The mobile units .of NBC, CBS and
MBS were sent speeding by airplane,
car and rail to set up short-wave equip-
ment at the hangar where news items
concerning the disaster could be relayed
to the sympathizing world.

ORGAN VS.
ELECTRONIC ORGAN

N amusing argument

A about “what is an or-

gan” took place last

month, with the Federal Trade Commis-
sion as referee.

The pipe organ makers have been
smoldering under a barrage of “unfair
competition” which they allege the
makers of electric organs have been
using. As a matter of fact, they claimed
that it was unfair for these manufac-
turers to even call their instruments
“organs” since they do not use “pipes”
or “wind.”

After much arguing before the F.T.C.
it was decided to leave the matter to
organ “experts” who were asked to
differentiate between selections played
on two hidden organs—one pipe and the
other electric. The “experts” were all 80
to 90 per cent wrong—giving the deci-
sion to the eleetric organ makers!
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Part of the record 1200 attendance at the IRE
Convention at the Pennsylvania Hotel.

THE L.R.E. “SILVER”
ANNIVERSARY

HE Institute of Radio

TEngineers celebrated the

25th anniversary of their

founding, last month, with a convention
in New York City.

Thirty technical papers, representing
the outstanding developments of the
year in radio and television, were read
before a record audience of radio en-
gineers. Over 1200 members of the In-
stitute and guests registered at the con-
vention during the 3-day program.

A few of the highlights of the Con-
vention are given here for those who
were unable to attend:— during the
first morning a talk on “Ultra-High
Frequency Relay Broadcasting” was
read by W. A. R. Brown of the NBC. Mr.
Brown described the various types of
pack and mobile relay transmitters used
for remote pick-ups by NBC, giving
demonstrations of several new types in-
cluding the “beer mug”—a tiny crystal
controlled ultra-short wave, short-dis-
tance transmitter weighing less than 8
Ibs. and made with two handles on the
sides like a beer stein.

Mr. W. Hahnemann described some
ultra-high frequency equipment de-
veloped in Germany for aireraft landing
beams and some experiments in u.-h.f.
flying beams working on a wavelength
of § meters and covering consistently a
distance of 250 to 275 miles.

A new type of “steerable” antenna
for long-distance reception (used in the
trans-Atlantic phone service) which
consists of 6 or more stationary
rhombic aerials coupled together by
means of coaxial cables through phase-
shifters, was described by Myr. H. T.
Friis of Bell Tel. Labs.

A new graphic method of arriving at
vacuum-tube parameters which has ad-
vantages over previous purely mathe-
matical methods, giving solutions where
no present solutions exist was described
by Mr. M. A. Acheson of Hygrade-
Sylvania Corp.

To wind up the Convention, Drs.
Zworykin, Law, Morton and other RCA
engineers presented a number of pa-
pers on television, including a descrip-
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tion and demonstration of a new pro-
jection kinescope (described elsewhere
in this issue), an analysis of light in-
tensity conditions in picking up outdoor
scenes in iconoscope television trans-
mitters, and descriptions of recent
laboratory work on television.

BEACON MARKERS
DISCONTINUED

INCE ocur comment, last

S month, regarding the

“fan” type marker sta-

tion which was installed near the

towers of station WHK to warn pilots

from flying too low near the radio sta-

tion, the F.C.C. notified the station

owners that they had changed their
minds about the use of the marker.
Another “good idea” gone wrong?

WARTIME
RADIO TECHNIQUE

N the course of a demon-

I stration, last month, deal-

ing with the means of

protecting Rome against foreign inva-

sion, the staff of radio station EIAR

donned gas masks and operated their

radio transmitter under wartime condi-
tions.

Besides the usual tasks of watching
power and amplifier panels, riding the
gain, ete., the technicians of the station
conducted a complete inspection of the
equipment from antenna to auxiliary
power supply—performing some of the
operations in complete darkness.

Just one more step in the preparation
of Europe for war!

Radio Fress "hoto
The staff of station EIAR in Rome with gas masks.
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IN REVIEW

velopments,

Radio is now such a vast and diversified art it becomes nec-
essary to make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments

I mmanmnn- and - presents a review of those items which interest all.

BLIND LANDING
SYSTEM

HE Lorenz “blind land-
Ting" radio beam system,
which has been received
so enthusiastically in all parts of
Europe, was demonstrated by the L. T.&.T.
Co. at the Indianapolis Municipal Air-
port, last month, before representatives
of every large airline, the Army, Navy,
Coast Guard and Air Commerce Bureau,
The Lorenz blind-landing system, also
known as the “low-approach system’”
provides an inclined radio beam from
the landing field to a point crossing the
regular flying beam. Crossing the land-
ing beam are two marker beams which
tell the pilot how far he is from the
run-way. Signals are received both
visually and audibly, telling the pilot
whether he is in the proper line of
descent and guiding him to the paved
landing strip.
No official comments were made about
the three successful landings made
through a 700 ft. ceiling, at the air field.

BLIND MEN

MAKE RADIO SETS

UNIQUE radio assem-

A bly plant under the

PWA and the American

Foundation for the Blind, was *“dis-

covered” last month by Radio-Craft.

The workers in this factory are all

blind, from the men who mount parts

and solder connections in place, to the

aligners and testers who put the units

in condition for shipment. They make

“talking books” (portable phono-radio
units) and radio receivers.

Blind workers making and testing phono.radio sets,

RADIOC-CRAFT for AUGUST,

WOR announcer with Merrill and Lambie and their
plane the ''Daily Express.'

BROADCASTING
AND TELEVISION

HIS was a “star” month
Tfor radio broadeasting
and television.

The broadcasting in 30 languages, of
the Coronation of King George VI of the
British Empire, over an elaborate net-
work of short-wave beam stations, using
23 directional arrays, some of which
were set up especially for this event,
set a record for the largest number of
stations simultaneously sending the
same program. A new monitoring sys-
tem was used so that the same back-
ground sounds could be used for all the
announcers (in different languages).

The two-way flight of Dick Merrill
and Jack Lambie across the Atlantic,
which was broadcast over the MBS net,
with conversation and descriptions by
the fiiers most of the way across and
back, sets a new precedent in keeping
the public informed of the progress of
a DX flight.

The new tax on radio broadcast sta-
tions proposed by G. H. Payne, F.C.C.
Commissioner, was received with almost
universal favor in Washington. And
while this tax will bring in a large
revenue, there are objections to it, for
instance, it will raise the cost of broad-
casting above newspaper ad. cost.

A mosque in Singapore has loudspeak-
ers installed in its minarets to blare out
the summons to devotion above the din
of traffic—at a sound level that can be
heard over half-a-mile,

It was estimated that 50,000 “tele-
viewers” locked-in on the Coronation
Parade, in London.

The new television transmitter which
CBS is installing in the Chrysler Build-
ing, New York, has been purchased
from RCA.

The Soviet Union has just purchased
3 television transmitters from RCA for
use in Moscow, Leningrad and Kiev.

According to H. B. Brown of Philco,
television sets will retail for about $600.

It is rumored that the U. 8. Navy's
experiments in television at the Bellevue
Laboratory, in Washington, are “dec-
ades ahead of commercial progress.”

1937
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The facsimile scanner sending a “'colorgram® for
exact color matching,

FACSIMILE
“COLORGRAMS”

Y means of cooperative
work between the West-

ern Union facsimile
service and the laboratory workers of
the International Printing Ink Corp.
it was demonstrated, last month, that
color samples or “colorgrams” could be
sent by telegraph, between the cities
of New York, Chicago and Buffalo.

By combining the recording photo-
electrie spectrophotometer developed by
the DMassachusetts Institute of Tech-
nelogy with the WU faesimile system,
the curves recorded by the spectro-
photometer can be sent over the wires
and analyzed at a distant place for
exact color matching required by ad-
vertisers, printers, designers, painters,
cosmeticians, etc.

THE PALEY
AWARD FOR 1937

HE Paley Amateur Radio
TAward, which we men-
tioned in these columns
several months ago, was awarded, last
month, to Walter Stiles, Jr., of Couders-
port, Pa., operator of station W8DPY
for his work during the March 1936
flood emergency in maintaining for 130
hours the scle communication for 4,000
beleaguered citizens of Renova, Pa., and
transmitting more than 1,000 messages
in behalf of the various official agencies
operating in the Allegheny River area.
The Paley Amateur Radio Award, of
which Stiles is the first annual recipient,
is to be presented annually “to that in-
dividual who, through amateur radio,
in the opinion of an impartial Board of
Awards, has contributed most usefully
to the American people.”

7
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Fig. M. Mr. Sobel with his version of the RADIO-CRAFT vision receiver,
The set is housed in a 'table'' cabinet laid on its back.

N THE FOUR previous parts of this series describing an
experimental television receiver, it was pointed out that,
while this set is a practical working model which may
be duplicated by those experimenters who wish to follow

the development of the art of television first huand, it is by
no means the final word in how a vision set should be made.

In the first place, for several reasons it was thought
desirable to keep the cost of the set at a minimum consistent
with the reception of satisfactory images when the receiver
is not located more than a few miles from one of the experi-
mental transmitters now in operation. The range of the set,
of course, like all ultra-shortwave receivers is limited by
the nature of the waves used for television transmission.
But, if the receiver is to be located more than a few miles
from the transmitter, or if the signal strength for some
other reason is low, it is desirable to increase the number of
I.F. amplifier stages uscd.

In the original model, which is operated about 7 miles
from the Empire State transmitter, the two stages of LF.
in the video section of the set were found adequate.

Concerning the subject of definition, several builders and
prospective builders of the set have questioned the use of
a comparatively low frequency in the video amplifier, on
the basis that full 441-line definition is not obtained with
such a low frequency L.F. While theoretically this is true,
it was found in the original niodel, which at one or another
time in the development period was equipped with several
different I.F. amplifiers, that while 3,100 ke, was not the
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Fig. 9. Several circuit variations and two additional circuit details of video
amplifiers for the experimenter,
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HOW TO MAKE THE
TELEVISION

In this Part V, additional data for construc-
tors of the television receiver is presented.
A few errors in the circuits and parts
values plus a clever synchronizing circuit
developed by a builder of the set are
shown to aid other builders of the set.

PART V
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optimum frequency for best definition, considering the cost
of a 13,000 ke. amplifier which would have to employ many
more stages to give an equivalent gain, the loss of definition
from the standpoint of an experimental receiver was
negligible.

For those builders who wish to rcalize the best reception
possible regardless of cost, we advise, by all means, that a
13,000 ke. 1.F. amplifier be substituted for the specified one.
The changes do not alter the constants of the tuned cir-
cuits or the frequency changer, though the sound channel
I.F. will have to be changed to beat 3.5 mec. away from the
video channel against the local oscillator.

Incidentally a well-known coil manufacturer has recently
Placed on the market a new 13,250 ke. I.F. transformer suit-
able for both the video «nd sound LF. channels of the set.*

With regard to the receiver construction, we believe that
the following letter from one of the builders of the set (whose
set is shown in the photos on these pages) will be of great
interest to other builders. Of especial interest is the syn-
chronizing circuit which Mr. Sobel originated for his set to
help synchronize the pictures. The original ecircuit uses
synchronizing only on the high-frequency sweep circuit,
which is the nrost ready to drift and whieh completely dis-
rupts the image when it does drift. Drift of the low-fre-
quency sweep, within limits, simply causes the image to
move up or down on the end of the tube and this drift is
easy to control. However, the set becomes much more stable
by the insertion of the low-frequency stabilization.

Mr. Sobel’s letter follows:

Editor, Radio-Craft:—

I have built the television receiver as published in Redio-
Cruft Magazine.

Inasmuch as I am convinced that many others have also
followed this circuit, I am taking the liberty to suggest
several changes; I have found these changes necessary for
impreved operation and to correct a few printing errors.

Move the video stage to the tuner chassis. Change the
0.1-meg. plate load resistor to 15,000 ohms and the 85 mhy.
choke to 22 mhy.

Change the constant-current pentode frem type 57 to
type 58; also, change the 5,000-ohm frequency controls to
50,000 ohms, but do not alter the circuit except by changing
the high-frequency discharge condenser, which in the
diagram is 0.004-mf., to a 0.0004-mf. unit and the 0.5-mf. L.F.
discharge condenser from a 0.5- to 0.05-mf.; also, the 0.5-mf.
condenser leading from the IL.F. sweep circuit into the deflec-
tion plates from a 0.5-mf. condenser to 0.02-mf.

Place a 1 meg. isolating resistor in the grid circuit of the
C.-R. tube between resistor R35 and condenser C37 as per
diagram, Unless this change is made, the grid of the C.-R.
tube will be completely blocked to any video signals.

I am also enclosing a synchronization diagram (see Fig.
10), slightly different from the one published, including
both the horizontal and vertical sweep circuits and working
perfectly.

*Name of murufacturer will be supplied upon receipt of a stamped and
self -addressed envelope.

for AUGUST, 1937

RADIO-CRAFT
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RECEIVER

The transmissions of the Empire State television station of
the NBC have now reached the point where almost con-
tinual operation of the station is required by the engineers
in charge in their field experiments on the 44| line inter-
laced scanning. |t is of interest, therefore, for experiment-
ally-inclined radio technicians to build up equipment in
order to familiarize themselves with the requirements of
high-definition television technique. This article contains
all the basic data needed to build a successful receiver.
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I also want to draw your attention to the difference in
frequency between the sound and the video signals. It has
been standardized to 3.25 me. and unless several turns are
removed from the 5,000 ke. LLF. transformers, you cannot
tune the sound channel to the required frequency.

It is essential that both chassis be interconnected by a
0.02-mf. mica condenser!

Hoping that this will help other experimenters, I remain

A. D. SoBEL.

We wish to thank Mr, Sobel for his kind letter and sug-
gest that other builders try the changes he mentions. Several
of these are due to errors in the diagrams, such as the values
of condensers C40 and C43 which should have values of
400 mmf. and 0.05-mf., respectively.

However, some of the changes suggested hy Mr. Sobel
were due to differences in the characteristics of parts used.
Such a case is the insertion of the 1-meg. resistor in the
lead from the control-grid of the cathode-ray tube and the
end of potentiometer R35. In the original model, this resistor
was not needed since the slider arm on R35 was operated at
the end near resistor R34, so that practically the entire
resistance was inserted between the control-grid and the
cathode, to prevent shunting of the signals to ground. This
resistor can be used if needed, but should be omitted if it
is not found necessary.

An interesting and desirable change in the set recom-
mended by Mr. Sobel is the shifting of the video (A.F.)
amplifier from the chassis housing the cathode-ray tube to
the receiver chassis, and changing the source of plate and
filament power for this tube (V17) to the power trans-
former of the receiver. This change ¢nsures a constant plate
voltage on the video amplifier which is particularly desirable,

Another change made by My, Sobel, though he does not
mention the change in his letter is the use of a thick iron-
pipe shield over the neck of the C.-R. tube, We did not find
the use of a shield essential to getting o straight-line “raster”
or field, but suggested the use of a length of stove-pipe over
the tube to prevent inductive pick-up if the raster is rippled
or otherwise irregular,

A word to the wise is given here—keep the cathode-ray
tube away from transformers, chokes ot speaker fields which
have strong magnetic fields as the elements of a C.-R. tuhe
can be easilyv magnetized and when this has occurred the
tuhe must he returned to the manufacturer to be demag-
netized before clear images can be seen again.

And now that Mr, Sobel’s suggestions have been con-
sidered, we have a few on our own hook to make. Iirst,
corrections in the diagrams:— In Fig. 1, we show point
A, where the sound channel is inserted, pointing to the
suppressor-grid of the 956 tube, V1. This arrow should
point to the screen-grid of V1 as injection cannot be made
at the suppressor. This change is shown in Fig. 9A. In Fig.
4, the suppressor-grid connection of the tube V7 is not
joined to any other circuit. This suppressor should be con-
nected to the cathode terminal of the tube V7 socket (see
Fig. 9B). In Fig. 5, the amplifier volume control should be
RADIO-CRAFT AUGUST,
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“TABLE" CABINET
LISED ENDW|,5_1-

HEAVY
CATHODE
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VIDED
AMPLIFIER
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IRCM PPE

Fig. N. Mr. Sobel's set with the table-moda! cabinet in which it is housed.
The cabinet is laid on its back.

0.25-meg. instead of 2.5 meg. as specified.

In order to obtain smooth plate power on the C.-R. tube
and the sweep tubes of the video chassis, it is sometimes
necessary to shunt resistor R37 with an 8 mf. 1,000 V.
condenser (two electrolytic condensers of 16 mf. and 450 V.
connected in series can be used if they are well made).

The value of resistor R5% can be increased to 5,000 or
6,000 ohms, with improved flatness of the frequency response
of the video amplifier.

And concerning the video amplifier circuit, some experi-
menters may find that they see negative images. In other
words, the parts of the image which should be dark are
light and vice versa. If this is the case, either the type of
2nd-detector utilized must be changed, or what is more
desirable, an additional videoc amplifier stage made accord-
ing to the connections of Fig. 9C should be inserted between
the present video stage and the grid of the C.-R. tube. If
this is done, it is desirable to place both video amplifiers
on the receiver chassis and power them from the receiver
power supply.

The circuit for a 2-stage video amplifier is given in Fig. 9D.

In conclusion, we wish to say that the builders of this—or
any other—television receiver must be both capable tech-
nically, and willing to do some experimental work to remove
the “bugs” which invariably enter the job at some point or
other. A television receiver, being a good deal more coniplex
than even large multi-tube radio receivers, is subect to a

(Contivacd om puge 101)

il -
10 GRID
(xC16 OF AMPLIFIER
.002- V17
MF.
2ND DET = % L. cHassIs
SYNCH. R17
6Q7 -
(% NOTE CHANGE IN VALUE )
[ RIS X, TO GRID OF
%’/ B+ TYPE 885
| 0.95-  LOW-FREQUENCY
15.000 ME SWEEP, VIS
[FT3 OHMS™ \ N
SECONDARY I <

—i— .
"

~ gﬁopfp 50,000)
Y ) OHMS

T0 GRID OF TYPE 885 /,/’I
HIGH-FREQUENCY SWEEP, azp
Vi3 3

T

Fig. 10. The vertical and horizontal synchronizing circuit, with high and low

filters, used by Mr. Sobe
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Fig. A. Sound-wave nodes and loops are visualized in ammonium chloride vapor.

fog is the basis of the greatest menace confronting

aerial and marine navigation today. Effective control

of this vapory menace by means of sound waves is
forecast as a result of the recent discovery made by a
27-year-old scientist working in the laboratories of the U. S.
Bureau of Mines.

Success in dispersing smoke and fog particles by foccula-
tion (coalesence into flaky particles) produced by supersonie
waves—sound waves above the limit of human audibility—
and high-frequency sonic (audible) frequencies may even-
tually give Hillary
W. St. Clair rec-
ognition as avia-
tion’'s greatest
benefactor since

| the Wright broth-
REFLECTOR —_ J ers.

Precious  parti-
ALUMINUM cles of gold, silver,

DisC 2 lead, eopper, zine

and other metals
SPLIT including

poison-
MICKEL ; ous arsenic, at
TUBE —— :

a FEW gallons of water dispersed in the atmosphere as

GLASS
TUBE ~a__

present either en-
tirely lost or col-
PLATE
CoIL —

POLARIZING
CoiL -

GRID i
CcoiL =

Fig. L
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Diagram of the "fog shaker” components,

lected at consider-
able cost and diffi-
culty can now be
easily precipitated
as valuable by-
products by means
of these high-fre-
quency sounds. As

A SUPERSONIC
"FOG SHAKER"

Audio frequencies, from 7,000 cycles to the
super-audible range, it has been found by
Mr. H. W. St. Clair of the U.S. Bureau of
Mines will dispel fog— and precipitate
precious metals!

ERNEST E. FAIRBANKS
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this new process is still further developed it is expected
that chemical warfare methods will be revolutionized; in
laboratory experiments it has been found possible to settle
particles making up chemical warfare smoke screens!

Originally assigned to a rescarch problem dealing with
effects of high-frequency sound waves on solid particles
suspended in a fluid, St. Clair applied his peculiar sound
waves to similar particles as they normally occur suspended
in air as smoke. To do this he made a thick, opaque smoke
by burning smelter flue dust with potassium chlorate. Con-
fining this smoke in a long glass tube with a nickel tube
vibrator generating supersonic waves within its lower end,
it was possible to observe any effects taking place under
their influence.

THE SUPERSONIC MAGNETOSTRICTION OSCILLATOR

St. Clair uses a magnetostrictive vibrator similar to the
vibrator described by Gaines 4 years ago. It consists of a
nickel tube which vibrates longitudinally by virtue of its
magnetostrictive properties when placed in an alternating
magnetic field.

This magnetic field is set up by an alternating current
in the coils shown in the diagram. The A.C. is generated by
a Hartley oscillator using two type UV-203A tubes. The
necessary feedback for maintaining the oscillations is pro-
vided by the grid coil. The circuit is tuned to a frequency
equal to the natural frequency of the nickel tube which is
split lengthwise half-way to prevent eddy currents. Even
then it was necessary to blow air on the tube to prevent
it from overheating.

An aluminum dise is placed on the end of the nickel tube
in order to enlarge the radiating surface. The driver used
in the original experiment had a frequency of about 7,000
cycles per second. This frequency lies well within the audible
range. Similar results have been obtained with inaudible,
supersonic waves.

EFFECT OF THE OSCILLATOR

When the vibrator was set in operation the smoke par-
ticles began to flocculate—condense into flaky particles—
immediately. As the action continued these particles became
deposited in rings on the walls of the glass tube. The
resonating air col-
umn within the

ALUMINUM -

tube deposited the TWO TYPE DISC — = r(lz‘ﬁ

floceulated par- UV-203A% POLARIZING (f

ticles in rings in- IN 1000 v coiL

dicating the posi- PARALLEL ’

tions of nodes and ] +1 =

loops along the f I'l' 'I'

tube. PLATE
Other aerosols— & COIL ~—»

extremely small
particles—have
been used in fur-
ther experiments =]
with supersonic +

waves. Fog (water
vapor condensed on
(Cont. on py. 106)
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Fig. 2. Circuit of the set.up shown in Fig. I.
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““TALKING PAPER"
USES “ELECTRIC EYE"

"The Fotoliptofono'". Light reflected from
PRINTED waveforms impinge on a PE. cell. A
standard radio set reproduces the "'record™.

GEORGES A. RUBISSOW

LR TR DT T T T

INTRODUCTION. Here is a simple, inexpensive audio
recording and reproducing system that may sound the
death knell of the present system of making and reproducing
phonograph records. The following information was ob-
tained by Radio-Craft, via the American Consulate General
in London, from the author in Paris. Mr. Rubissow, a
Russian refugee, is European representative of the inventor

of the Fotoliptofono, Mr. Fernando Crudo of Buenos Aires, -

Argentina.
—Editor.

FTER several years’ work a South American company
A has finally developed the most up-to-date design to
create “talking paper” (talking, singing, playing, ete.),
which up till now was only a dream.
The principal inventor of the system is an engineer, Fer-
nandoe Crudo, who has specialized in different radio and
sound reproduction experiments, since 1923, and who com-

(Continued on page 111)

T0 ALDIO
SECTION QOF
RADIO SET ;
| ; ,
Fig. A. The radio set at right is reproducing the '"record” on the Foto-
liptofono at left.

LENS SYSTEM
DRUM b

e
@--. =

REFLECTION
FROM
PAPER

Dt
£

PHOTOELECTRIC
CELL

Fig. B. Reflected, not transmitted, light energizes the photocell--connected
to an amplifier.

e

A CIRCULAR-IMAGE
CATHODE-RAY TUBE

Entirely new design in C.-R. tubes permits
waveform analyses in terms of polar-coor-
dinates. The backtrace, in most instances
an ''ugly duckling,"” becomes useful.

A. STA G E R LU TR T e |

SENSATIONAL NEW cathode-ray tube makes ex-
A tremely short time intervals and decimeter wave im-
pulses measurable.

This new type of cathode-ray tube, recently developed in
Europe, has an entirely new method of beam deflection.
The function of the new tube stands for something entirely
new in the field of cathode-ray tube design, and reminds one

of a cross-breed between an electric metor and a cathode-ray
tube.

ROTATING AND MODULATING THE C.-R. BEAM

The main trick of the new device is the combination of
two deflection plates with a pair of coils; the latter are,
as usual, installed outside the tube. The two plates men-
tioned are placed directly in the propagation path of the
cathode-ray beam (which is produced as customarily in the
neck of the tube). When the beam enters the space between
the 2 plates, something strange happens; it is thown out
of its regular path of straightforward propagation, and is
forced to rotate in a eircular path.

But this is not the only obstacle placed in the path of the
beam. After it has passed the “motor-combination” (the
pair of coils) and the 2 plates (mentioned above) which
forces the beam to rotate it is confronted with a cone-shaped
condenser of coaxial design. The beam must penetrate this
cone before reaching the fluorescent screen of the tube.

(Continued on page 105)
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Fig. A. Manired von Ardenne analyzing a circular waveform on the
special screen.
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A conceniric coaxial condenser, C-C, revolves the electron stream.
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A TELEVISION

"STREAMER"
FOR SPOT NEWS

A combination advertising and spot-news service to remote
points, either by radio or wire, is now available which
transmits typed "copy' by means of television.

and other reports to group-audiences through the use
of television devices has been perfected.

By combining spot news with advertising blurbs., a
valuable service is made available for use in hotel lobbies,
and in cafés, clubs and wherever else people congregate.
(An idea whereby this television “streamer” may be used,
for example, atop the delivery trucks of mnewspaper

a RADICALLY new idea for the distribution of news

companies is illustrated, in colors, on the cover of - Fﬂ“ TH
E

FIRST
TIME

IN AMNY
RADID

this magazine; and above.—Edifor)

Unlike existing group-audience news systems
the images produced on a narrow, horizontal
mirror by this television method are clean-cut;
and sufficiently brilliant to be clearly readable in
broad daylight. Another outstanding advantage of
this new method of eonveying typcwritter informa-
tion is that the requisite frequency channel may be
reduced to about 8,000 cycles—a bandwidth which
may easily be sent over existing telephone lines that
have been corrected for ordinary broadcast program fidelity.
This is accomplished by using 25-line image reproduction—
which has been found to be adequate for typewritten char-
acters—and arranging the lenses (devcloped by William
Hoyt Peck, president, of Peck Television Corp.) in a manner
to eliminate flicker.

Still another and highly important consideration to the
person who plans to install a television news service such
as this is the cost. Due to the simplicity of this new system
the equipment cost is held to an exceptionally low figure,
which makes possible an unusually low rental price for &
complete installation; as to maintenance, the major expense
is the expenditure for the services of a dependable typist.

In this connection it is important to note that a central
bureau could be set up in each town and only one trans-
mitter (and therefore only one typist) would be required
to supply all the receiving instruments with the news and
advertising programs. The veceiving units except for
periodical inspection require no more attention than is
necessary to operate the off-on switch.

DETAILS OF EQUIPMENT
Of interest to the technical man is the manner in which
the typewritten items are transmitted and received. Although

ROBERT OAKHILL
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the general idea is conveyed in the drawings and photographs
a more detailed analysis follows. Reference will be made
only to the photographs but perhaps the relations of the
components will be more evident by the occasional reference
to the drawings, Figs. 1 and 2.

THE RECEIVER

Figure A shows how an actual news item appears on
the mirror when viewed from almost directly in
front. The letters (symbols, etc.) form at the
. right side of the “streamer” and travel toward
the left side, where they disappear; the “8” in
the “copy’” here shown hasn’t yet been completed
and the “A” at the opposite end hasn’t started
to disappear. The mirror is tilted at an angle
of about 45 deg. and reflects the image built-up
by the flying spot of light projected from below.

P 1 L
I.lﬂ“[h.”ﬂ This relation of the mirror and the lightbeam

source is evident upon reference to Fig. B, which shows
an actual installation in the lobby of a famous Canadian
hotel.

The receiver and projection mechanism, shown by diagram
in IMig. 1B and in close-up at Fig. C, requires only an exciter
lamp of the 6-V. automobile headlight type. *This light
is first polarized, then modulated (or depolarized) and
analyzed (or re-polarized), and finally focused to a point
from which it is reflected by means of a series of patented
lenses; these lenses, which are mirrored on the back sur-
face, are adjustably mounted on the periphery of a small,
rapidly-rotating drum. The short-wave radio receeiver
utilized to receive experimental transmissions is shown, in
the laboratory set-up pictured in Fig. C, on top of the
cabinet, at the left side. Immediately below this and inside
the cabinet may be seen the remainder of the receiving and
amplifying equipment. The power pack appears at extreme
right. The enginecr is shown holding one of the special,
highly-perfected light-modulator cells.

THE TRANSMITTER
The transmitter at which the news and advertising pro-
grams originate is shown by diagram in Fig. 1A and, in
part, by photo in Fig. D. An electric motor is geared to a
(Continued on page 101)
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@ s MlﬂAROR SET AT

POLARIZER % o —
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i, 8V AUTO GROUND*
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Fig. |. Televised ''copy” is transmitted via radio or wire. The receiver translates these impulses into . " . g
s light rays that are projected onto a mirror (screen). Fig. 2. Details of the "streamer's'’ receiving set-up.
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Fig. A. The unusually small size of this water- cooled,
high- frequency triode tube can be realized when
an ordinary | kw. transmitting tube is 2 to 3 ft.
high. When empluyed as an oscillator this tube
may be operafed at its maximum ower rating on
frequencies as high as 240 mc.; while in amplifier
circuits, where the input and ou'pu' circuits are
lsolaﬁed it may be run to full output on fre-
quencies as high as 300 mc. (| meter). The power
output as oscillator on (00 mc. {3 meters)
exceeds 700 W.

JFLUOR-
| ESCENT [

| SCREEN

DEFLECT-
ING
PLATES

, ELECTRON |
GUN

(LARGE)
ocTaL |
BASE —*

Fig. B, The 24 XH high-vacuum cathode-ray tube is
very similar in construction to its larger brother
the 34 XH (908), with the excoption that it focuses
to a screen closer to the deflecting plates, This calls
for a change in the shape of the deflecting plates.
The area of the screen of this tube is 4 times that
of the 913 or l.in, C..R, tube which increases its
usefulness many times over the (latter) small tube.
The Znd.-ancde operates at 600 V. (max.).
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NEW

SPECIAL-SERVICE

TUBES

The backbone of the radio and electronic industries is the
electron tube. A few new types are described.

C. W. PALMER
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S THE widespread fields of radio,
television and electronics move
rapidly ferward in their path
toward a final goal of stable, de-

pendable service to mankind, it be-
comes more and more evident that the
controlling factor in progress in all
these fields is the electron tube.

As tubes are perfected, so also is the
remainder of the art perfected. By this,
it is not meant that the development of
new and better vacuum tubes acts as
the controlling genius which is followed
by the remainder of the technique in-
volved in perfecting a particular branch
of the industry, but rather that as the
industry advances, the call is for better
and better tubes to keep abreast of the
development of new and better circuits,
parts and technique.

By following, closely, the evolution of
the vacuum tube, therefore, the radio
enthusiast, technician, engineer and
Service Man can most readily keep in-
formed of the progress in the particular
part of “radio” which is of greatest
interest to him.

An example of this reasoning is
found in the announcement, at the re-
cent I.LR.E. convention, in New York,
of 2 new triode tubes for generating
R.F. currents in the high-frequency
spectrum between 3 meters (100
me.) and 1 meter (300 me.). Both of
these tubes are water eooled, having a
hollow metal jacket, around the center
of the glass envelope, which permits
the circulation of cold water and at the
same time acts as an effective shield for
the elements.

Fundamentally, these 2 tubes feature:
(1) no internal insulating material;
(2) low inter-clectrode capacity; (3)
low lead inductance; (4) attached water
jacket; and, (5) paralleled grid and
plate leads which act as a transmission
line (with the plate and grid elements
as part of the tuned circuit).

887 and 888. These tubes are so small
that their size Delies their ability to
produce the high power of which they
are capable. One of the triodes has a low
nu factor and is known as the 887 while
the other has a high mu and is labeled
888. When used as oscillators these tubes
can be operated with a maximum power
input of 1,200 W. at frequencies as high
as 240 me. (1.25 meters). In R.F. am-
plifier circuits they can be used with

RADIO
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maximum input at frequencies as low
as 300 me.

The “secret” of the high output of
the 887 and 888 is the small size of the
clements (the plate is only as large as
a thimble) and the extremely small
spacing between them. The small size
reduces the capacity to a minimum so
that the elements may be used with
greatest effectiveness (lowest shunt
capacity) ; and the small spacing (0.06-
in between grid and cathode) reduces
the “transit time” or length of time
for electrons to pass from cathode to
plate, to a minimum. The importance
of this consideration can be realized
when it is understood that at 3 meters
the electrons must travel between
cathode and plate in one-five hundred
millionth (0.00000005) of a second.

The significance of the above facts
about these two new tubes is in the
thousands of new channels which will
be opened up for use between 3 meters
and 1 meter because of the availability
of efficient generators of power on these
wavelengths. This may be an important
factor in the growth of television, also,
as these tubes will undoubtedly find

(Continued on page 112)

Fig, C. These two tubes, the RK42 and RK43 triodes
were espuually developed for the tiny lightweight
transmitters used for meteorological purposes. The
RK42 is a triode, enclosed in a cylindrical en-
velope somewhat smaller than the usual dome-
shaped envelope used for receiving tubes. The
RK43 is similar to the RK42, except that it contains
2 sets of elaments (qnds and plafes) for more
complex transmitter circuits.
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NEW OSCILLOSCOPES
USE 2-IN. C.-R. TUBE

Service Men are here informed of the economy and effi-
ciency presented by the new 2-in. oscilloscope tubes.

SAM U EL C . M I LBO U R N E (LG TEHTTO THHO R TG OT

THE TYPE 24XH 2-in. cathode-ray around 1,000 or more volts for supply-

tube now enables Service Men to ing the tube’s elements.

purchase oscilloscopic equipment at (Continued on page 118) Fig. A. The modernistic panel of the oscilloscope.
a cost far below that necessary for
3-in.-tube apparatus; and with the — — e 2 CaniO0E PAY |
assurance that the a’pparatus will ac- iﬂ’% an:s-:'v;ﬁﬂt &&éh | W, OS] T~ e Gusee 23l por oL e Fana )
tually perform in a worth-while manner. | $ 3¢ + | . e, t T %Y aom T
The 2-in. tube does not supersede the ods || N Sy | [2 ) 8%, — 7 | 02—? '.'("-u',—-_- i T
3-in. tube, rather, it augments it and —:3 i,:,') ib PR G [{%x L § o ';'ft'f_ll _M% I
so broadens the economic availability of "-;‘— L :I— : ; ,.1:: b i G -h_'"‘\r_uo |
oscilloscopic units that no Service Man | 2% ; i j3 - - ‘f':l( |_1§;..,°°§’], WA
can now claim *I haven’t got the price.” VE?:'. .[u: L il W'_j_; | -;:}’-ﬁ’ g
Deferred payment plans are now offered g 3 e ey e = __o~s |||} T o1} E. focuscont
and these should be utilized to the ut- 077 35.000 —| 0. L ;m = PP ol S -
: wE i I ) RO | P e
most as they enable the Service Man to 02  HOEZONTAL i wir | |E6R5% Toode T30
equip his shop with the most modern Mg AME TUSE .
: . Y
of instruments and to pay for them = _
as he earns. .
The biggest drawback to the 3-in.
tube and associated apparatus is its ﬁ:’
initial cost. Three-inch tube equipment,

without signal generator or wobbulator

usually costs in the neighborhood of o L7

$100. This cost is necessitated by the . Lo 5| ¥ Stkes F...E»,;L“‘“’;-mﬁ

original cost of the tube itself, and the —— ke B Y-V S (L AT — %T!:_g:n;
necessity for having a power supply of Fig. 2. The circuit, with values of parts, of the new oscilloscops. Note the 2 amplifiers.

KEEPING
VOLTAGE CONSTANT

Facsimile and television demand constancy of current sup-
ply—a vital topic which the author ably discusses.
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Fig. A, feft. A new M OST REGULATOR TUBES fall into one or two gen-
Westinghouse crater tamp eral classes, namely, (1) filament types and (2)
T gaseous types. Since the principle of operation of these

present focus. tubes, as well as their application, falls into two rather dis-
tinct classes, the groups are most conveniently considered
separately.

As indicated by the name, the filament type of regulator
tubes ordinarily use a filament mounted in a bulb containing
a cooling gas. The material of the filament should have
a step in its resistance characteristic so that there is a
portion of the curve over which the voltage changes to a
relatively large degree while the current is changed by
only a relatively small extent. Iron and tungsten wire have
been found very satisfactory for this service.

To reach the proper portion of the characteristic curve,
the tube must be filled with a heat-conducting gas which
“cools” the filament by maintaining it at proper critical
temperature. Hydrogen has been found bhest for this purpose
because it is a good conductor. It conducts the filament heat
to the bulb where, by convection, the surrounding air acts
as a further conductor. With hydrogen there is a niinimum
of risk that the filament will oxidize or that its character-
istics will otherwise suffer adverse changes.

The action of the filament when mounted in an atmosphere
of hydrogen is best represented by the accompanying char-
Fig. B. Type AW-200 H.F. generator. Fig. C. WL.706: WL-896 (regulators). (Continued on page 104)
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1937

FOR ENJOYABLE HOME
ENTERTAINMENT

FIRST REAL INSTRUMENT r =

BLACK-wWRITE IMAGE

FULL OF DETAILS, 8 MILLIMETER HOME PROJECTOR
AS FAR AS PERFORMANCE ,GUALITY
PER WATT. AND DETAILS OF IMAGE ARE CONCERNED.

SCREEN EFFICIENCY ABOUT
3.5 CANDLE POWER

ATIOM POWER
KIDCODERM H Ml: rﬂ.,l, 1E

COMPARABLE WITH A MODERN

Fig. 2. Television tompared to motion pictures,

THE
BALANCE SHEET
OF TELEVISION

This careful analysis of available informa-
tion concerning television here and abroad
concludes with some amazing deductions.

W. E. SHRAGE
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HE ART of television although more than 50 years old

ha~ never before made such impressive and remarkable

progress as in the past 12 months. A single fundamental

achievement which justifies this statement is the recently
effected increase in the number of scanning lines from 343
to 441.

This achievement when presented in the colorless language
of arithmetic symbols probably dees not mean much to
the average amateur and Service Man. However, let’s look
at the same facts but from another point of view. This
changed point of view is interestingly portrayed in Fig. 1.
The diagram shows an electric sign reading “RADIO.”
Most of its letters (as shown at A) consist of approximately
10 electric bulbs. And now something which may sound
surprising at first—this sign has about the same quality of
form and detail as 60-line television had around 1929.
A convincing proof of this comparison is given in the
following test. ’

Let’s look, from a a very short distance, at a sign of the
type shown in Fig. 1A. An illegible, glaring “bulb-collec-
tion” meets the eye. If seen from afar, only a weak and
quite “washy” image is visible. That's exactly the way
60-line television used to appear. If seen from a distance,
too-close a number of disconnected lines was presented to
the eye. If looked at from far off, a weak image with a
pronounced lack of details glowed somewhere in the dark.

But this type of television transmission had distinct
advantages as Fig. 1A indicates. A 60-line image consists
(as the table at the right side shows) of only about 4,800
picture points (or image elements)—resulting in a very
low degree of detail. However the required bandwidth is
also very small. A 60-line television transmission When
radiated on a wavelength within the broadcast range
oecupied the space of about 12 broadcast transmitters (each
of a bandwidth of 5 ke.).

This requirement caused the use of the short-wave band
between 200 and 300 meters for television transmission.
The most pronounced advantage of 60-line television recep-
tion was the “narrow” bandwidth of the amplifiers required
in these receivers. The bandwidth was, of course, approxi-
mately 12 times as broad as the 5 ke. bandwidth of con-
temporary broadcast receivers. But, as we shall see, the
design problems were not as involved as in the case of
present television amplifiers of tremendously extensive
bandwidth. One additional resistance-coupled stage added
to a customary A.F. amplifier equalized the decrease of
amplification caused by the attenuation applied to permit
the amplifier to pass a band of 63 ke.

1929

It is quite amusing to read today what magazines of 1929
had to tell about this type of television. But seen from a
realistic point of view this type of television when compared
with present requirements is: “entirely inadequate” as the
diagram of Fig. 2A readily explains. Nevertheless the
audience was quite satisfied, as much as our parents were
with the “nickelodeon” performance which in more than one
respect resembled that of 60-line television.

The “nickelodeon’s” tmage was of a brownish color, and
approximately the same performance quality was presented

RADIO-CRAFT for AUGUST, 1937
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by the cathode-ray tube receivers of
1929. The screen of this receiver would
glow in a fluorescent light of a “flat”
sepia color, despite the fact that the
screen efficiency was surprisingly high,
namely 1.06 candlepower per watt.

And finally, a word about the price
of a 60-line television receiver with
cathode-ray tube would not be amiss.
As Fig. 2A shows, it cost about $2,000
per set! This seems extremely expensive
compared with the results obtainable.
But we have to consider that all of
these sets were custom-built affairs, and
cost the manufacturer at least three
times as much as he dared to ask for it.
A cathode-ray tube alone which was
able to reproduce an image of 3x3 ins.
(see Fig. 3A) was priced at about $400.
(Considering all these facts, and compar-
ing them with the performance quality
of modern talkie exhibition (which,
after all, is the only sensible standard)
we derive an cfficiency factor of ap-
proximately 1 per cent for the 60-line
television transmission.

1931

Considerable improvement was shown
in the 120-line television transmission
which was achieved around 1931. Al-
though the screen size increased to 3x4
ins. (sce Fig. 3B), and the number
of picture elements to approximately
19,000 (see Fig. 1B), the efficiency fac-
tor of this type of television transmis-
sion did not increase to more than 4
per cent.

The reason becomes obvious upon
observing as example the “RADIOQ”
sign presented in Fig. 1B. The char-
acteristic form of the letters is now
much better reproduced bLut no one
could elaim that too much detail is
presented. Considering this lack of de-
tail and the decreased illumination
power of the sereen (0.23-candlepower
per watt-——because of the new type of
bluish image applied) one can’t be far
wrong in saying: “A 120-line television
transmission has about the same per-
formance qualities as the ‘CINEMA
THEATRE’ of 1905”—that is: “hardly
passable”! (See Fig. 2B.)

“Time marches on,” and after 1931
television engineering started to make
strides as never before. The “RADIO”
sign of Fig. 1C is a practical compari-
son. The numher of picture elements
inereased to 77,000 but also the re-
quired bandwidth increased (to about
1,024 ke.). Only the ultra-short wave-
band could accommodate the require-
ments of such a tremendous bandwidth,
which, in the parlance of the broadcast
range, is as broad as required by 200
broadcasting stations. As Fig 1C clear-
ly indicates, this type of television
transmission can by no means be called
excellent, since the performance quality
was about as wmediocre as the per-
formance of the home movie around
1918-1920, and the judgment of E. W.
Engstrom who determined the per-
formance quality of a 240-line trans-
mission as “satisfactory” still stands as
an approximately correct evaluation.

1934
The year 1934 not only brought us
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Fig. ). Bandwidth, lines and definition of ditferent television images.

images of larger size (increase of
screen dimensions to 5x7 ins.—see Fig.
3C) but also the more efficient green
fluorescent light (with a factor of
0.84-candlepower per watt—as in-
dicated by Fig. 2C); during this year
also the regular design and production
of television receivers was started in
Europe.

Despite all the improvements men-
tioned so far, and despite the increased
cost in manufacturing a television re-
ceiver (because il had to pass a fre-
quency band of 1,000 kc. without cut-
ting the edges) the price of a 240-line
television set (with an image size of
5x7 ins.) decreased to $1,200. This price
still seems exorbitantly high, but one
should try to fizure out how much he
would have to pay if he had the desire
for a hypothetical broadcast receiver
with a band-pass width about 142 times
as broad as a contemporary high-fidelity
set of 7 ke. bandwidth, and he will then
appreciate the need for the price. And
besides, a television set consists not only
of an inlage recciver but of an ultra-
short wave sound receiver as well!

1936

Then came the eventful year of 1936.
American television engineering per-
fected the 343-line television transmis-
sion. They increased the size of the
image to 6x9 ins., and the number of
picture elements presented per second
to approximately 150,000. But this is
not all. The screen efficiency increased
to 1.54-candlepower per watt, and in-
stead of the ‘“‘eve-straining” greenish
hue characteristic for television receiver
of 1934 vintage a pleasant yellowish-
green fluorescent light was used to re-
produce the image.

However, there was one point that
only a few of the experts failed to
point out-—a bandwidth of approxi-
mately 2,250 ke, was necessary to trans-

-mit the image impulses required for a

343-line television performance. They

argued that this tremendous bandwidth

(which is equal to the space covered
{Continued on page 102)
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1936

RELATIVE EFFICIENCY FACTOR OF
PEREQRMANCE QUALITY 149,

441 LINES

1937

9" x 12"
(EUROPE)

RELATIVE EFFICIEMCY FACTOR OF
FERFCAMAMCE QUALITY - 16%

Fig. 3. Relative efficiencies of images.

8l


www.americanradiohistory.com

28 FT. TRAVEL FOR BACK WAVE & .

HOW TO MAKE THE
i | RADIO-CRAFT
« . | SUPER-DELUXE
"¢ | 30-TUBE SET

Fig. A. An artist's conception of the Radio-Craft

RADIO-CRAFT has made ar-
rangements with Mr. Charles
Sicuranza, who is directing
the development of this su-
perlative instrument, to have
tested and repaired WITH-
OUT CHARGE any set, built
in accordance with these in-
structions AND USING
ONLY THE SPECIFIED
COMPONENTS, which fails
to function correctly. In
other words—

YOU CAN'T LOSE!
Y o o
' i ]

he

AF. _TUNING

D
G G o 2EY
¥is %m

-

: R.F._AMPLIFIER

e e e
PRE AMPLIFIER
AND ‘P_HONO, AMP,

45 175 K¢ !
LR )
181 1£2 | {1F3 DEM §

30-tube Super-Deluxe Radio Set, in phantom. The completed design will vary slightly from this form.

PA RT I VIR R L O e e I NT RO D U CTI o N

INCE the advent of high-gain tubes

a few ycars ago, most receiver

manufacturers have tried to ob-

tain the utmost results from the

least number of tubes. Economic condi-

tions led to the making of tiny sets using

4 or 5 tubes and with reproducers which

generally were but little larger than
headphones.

Tone quality, sensitivity and selec-
tivity were sacrificed and a great num-
ber of people hought such sets only be-
cause they could not afford larger and
betier ones. As conditions gradually im-
proved, manufacturers warily attempt-
ed making larger and larger radio re-
ceivers.

To-day, there is a definite demand for

(Continued on page 103)

AUTOMATIC
BASS AMPLIFIER

PARALLEL

PUSH -PULL

SUPPLY

Fig. |. Block diagram—tubes and services; and approx. chassis parts costs at mail-erder-house prices.
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TABLE T

FEATURES OF THE RADIO-CRAFT
30-TUBE SUPER-DELUXE
RECEIVER

(1] SKYSCRAPER CONSTRUCTION, 5
chassis for ease of wiring and servicing. Mod-
ified rack-and-panel layout.
(2) ALL-WAVE SUPERHETERODYNE CIR-
CUIT; 3.8 to 555 meters, 5 bands, R.F. stage,
Ist pentagrid mixer, Ist electron-coupled os-
cillator {all in the Meissner multi-wave as-
sembly].
(3} DOUBLE.LLF. AMPLIFIER, with I.F. No,
| at 456 ke. and I.F. No. 2 at 175 ke.; includes
2nd pentagrid mixer and Znd oscillator; this
“double-superhet.” action results in extremely
high gain with stability—for DX reception:
(4] IF. BAND EXPANSION, with 3-position
panel control for (1) high-fidelity, (2) medium,
and (3] DX reception.
(5) NOISE-SILENCER CIRCUIT, with panel
control, to level out static and noise surges.
(8) AMPLIFIED DELAYED AV.C., with
panel control for selecting A.V.C. level.
(7) BEAT-FREQUENCY OSCILLATOR [or
B.F.O.), with panel control, for C.-W. recep-
tion or as a DX station finder.
(8) B.F.O.-AVY.C. PANEL SWITCH, a 3-
position switch for turning B.F.O. on and
AV.C. off or vice versa, or both AV.C, and
B.F.O. on.
(9) THREE TUNING "EYES" wused as (I}
carrier tuning indicator, {2} "R" or signal-
volume indicator, and {3] A.F. overload in-
dicator,
{10) MANUAL SENSITIVITY CONTROL, Ist
|.F. cathode.
(t1) AUTOMATIC BASS AMPLIFIER, self-
controlled, automatically increases low-fre-
quency response as volume level is progres-
sively lowered.
{12) BASS CONTROL on panel, to select
desired amount of bass response.
(Continued on page 103)
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THE

PROJECTION

KINESCOPE

MAKES ITS DEBUT

At the recent L.R.E. Silver Convention was
introduced a special demonstration-type,
44 -line television set-up of American design.

TR S T i

NTRODUCED last May at the Sil-

ver Convention of the Institute of

Radio Engineers’ jubilee celebrating

the 25th year of this famous radio
society, was an American version of the
projection-type cathode-ray tube, the
general principles of which are familiar
to Radio-Craft readers.

This “projection Kinescope,” which is
illustrated here, reduced an image
from a picture printed on the image-

plate at one end of
the Kinescope-sec-
tion of the complete
tube; this was more
convenient, for demonstration purposes,
than reproducing an actual scene (view
of a living persen)—in this manner the
use of much equipment was obviated.
About 1,200 engineers erowded inte the
grand ballroom of the Hotel Pennsyl-
vania in New York City to witness this

Fig. B. Immediately in back of the projection Kinescope's electron multiplier section, to which Dr. Law
is poinfing, is the amplifier section.

Fig. A. Here is a view of Dr. Law and the projection type cathode-ray tele-
vision image he obtained on a 3

x 4 ft. screen.

new, convenient method of large-group
demonstration of high-fidelity or 441-
line television.

The tube, which is about 18 ins. in
length, produces an image about 1% x
2% ins. on its fluorescent screen. It
is so brilliant that a simple optical sys-
tem will project it on a large sereen.
A projected picture 18 x 24 ins. com-
pares favorably in brightness with
home motion pictures. In the demonsira-
tion, a picture 3 x 4 ft. in size was
shown, which was bright enough to be
seen by the gathering.

The principal feature of the demon-
strated device is a new type of “electron
gun,” developed by Dr. Law and a
group of associates in the RCA labova-
tories at Harrison, N. J. The gun is the
structure in a television receiving tube
which focuses flying electrons into an
extremely slender beam. In projection,
it is necessary to start with a much
smaller and brighter picture than in the
case of the ordinary Kinescope or tele-
vision-type cathode-ray inmage receptor
which is viewed directly. Since the
brightness is dependent on the current
in a smaller “spot.”

The television images shown were on
the 441-line standard which RCA adopt-
ed some months ago for its practical
field tests. Despite the enlargement, it
was difficult if not impossible for the
eve to detect line-scanning or other de-

(Continued on puye 110)

ICOND SCOPE WITH
SPECIAL (PICTURE)
MOSAIC

LIGHT
SOURCE

POWER
SuPPLY

VERTICAL
DEFLECTOR
AND

SYNCHRO-
NIZER

PROJECTION
KINESCOPE

ELECTRON
MULTIPLIER

VERTICAL
DEFLEDCTOR

AN
SYNCHRONIZER

SUPPLY
10,000 V.

SCREEN 3% 4 FT —
(7% 10 FT. SCREEN 5
ALSO USED)

Fig. 1. Sequence of operation in the newest, American-version projection-type cathode-ray television, Set-up demonsirates high-fidelity, 44l-line image
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Fig. A. The Service Man working on the transmitter.

T WAS a 2-station, 2-way television
I outfit, installed in De Paul Uni-
versity for student use by the
American Television Institute, that first
started us on the hunt for the trouble
which serves as the basis of this article.

Fig. B. The rear view of the equipment.

SERVICING A STUDENTS'
TELEVISION SET-UP

Of special significance to Service Men — a practical
insight into the future business of television service.

E. J. DOYLE & Jo P. KENNEDYIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllll"lllllllllllII|IIIllllllIlllllllllllﬂllll

The complaint was a peculiar wave tn
the output picture which apparently
was caused by 60-cycle A.C. pick-up
somewhere in the system.

The circuit looked relatively simple
with 4 large television “eyes” connected
in parallel and feeding into a type 75
tube grid. The diode section of the 75
was not connected and apparently it
was used only as an amplifier having
the grid connection coming out of the
top of the tube and thus as close as

possible to the group of photocells.

This tube was located in a shielded
compartment, much as if it had been an
R.F. amplifier. Directly below it in a
smaller shielded compartment, we ob-
served another 75 with its grid coupled
through a condenser to the plate of the
first tube, less than 1 in. above it.

At successive stages, each individually
shielded, directly below the preceding,
we located two type 85 tubes and a 48.

(Continued on page 124)
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Fig. 1. The cireuit of the wide-range resistance-coupled amplifier of the system.

BUILD THE RADIO-CRAFT

1937 CAR-RADI

O RECEIVER

Automatic frequency control
introduces an important ele-
ment of safety while simulta-
neously driving and tuning-in.

AUTREEET IR PP ECIIAART DRI RIRRLLORRRLRRRER RO AN OO AR RO T R RO PA RT l I IlIIIIIlIIIHIIIIIIIIIHIIIIlIIIIHIIIIIIIIIHllIIIIIIIF"Illlllll"l}lllllllllll"lll"lmllllllllllllIIIIIIIIIIIIIIIIIHIIIIIIIIIHIIlll“l

Craft Car Set may wish to use
automatic frequency control on
the broadecast band, especially if their
sets are to be remote controlled and if
exact peak tuning to a desired signal
is required with a minimum of manual
adjustment. Figure 5 gives the correct
circuit details. Note that we cannot use
A.V.C. on the LF. stage with A.F.C.,
as the automatic volume control action
will work to disturb exact peak align-
ment at the intermediate frequency.
The 6Q7 2nd-detector is used as hee
fore and is NOT employed as a balancer.
The signal—or, rather, part of the sig-
nal, is fed through a coupling conden-
ser from the 6K7 plate to a separate
center-tapped transformer feeding a
separate balanced 6H6 detector (to be
installed, with the transformer, under
the set chassis, perhaps on the R.F.
shield partition). When we are tuned
exactly “on the nose,” the voltage across
the two resistors in the 6H6 output cir-
cuit are exactly equal, and opposite,
and in effect cancellative—and no
voltage, negative or positive, appears in
the A.F.C. line. The moment the R.F.
circuits are out of alignment, an un-

SOME BUILDERS of the Radio-

84

symmetrical IF. signal results, un-
balance appears in the output of the
6H6, and a negative or positive voltage
appears in the A.F.C. line to control the
bias on the 6J7 oscillator control tube
—which is IN EFFECT a resistance
placed across a portion of the oscilla-

tor tuned circuit. The effective oscillator
inductance is affected, thus causing the
oscillator frequency to shift until it
mixes with the signal to produce exact
L.F*. peak and perfect 6H6 output volt-
age balance. (See Mr. C. P. Mason’s
(Continued on page 112)
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Fig. 5. This circuit gives connections of the A.F.C. unit and parts of the receiver proper.
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HOW TO MAKE A
2-TUBE

CARRIER
INTERPHONE

This “swell,” greatly-simplified "wireless"
communicator is inexpensive and econom-
ical.

ARTHUR BLUMENFELD

AL T TR VST IBERER TN L T R T nm

HE SURFACE has hardly been scratched when it comes

to the exploitation of the carrier-type intercommuni-

cators. From the commercial point of view, there is

hardly a manufacturing or sales organization that could
not make profitable use of one or more of these devices. The
numher of concerns that have recently been organized to
get this business is sufficient proof of this.

The average experimenter or radio enthusiast could like-
wise find a number of personal uses for this type of com-
municator. The only factor which holds back many from
building one for themselves is the newness of the system and
the attendant fear of failure to make the apparatus work
without too much trouble—cither in construction or main-
tenance. This is the reason for the 2-tube A.C.-D.C. unit
described in this article.

First of all, it is fool-proof, There are no possibilities of
undesired circuit oscillation, hum or what-not which the
multi-tube type have, when imperfectly constructed. The
possibilities of hreakdown have heen reduced to a minimum
by the elimination of all parts not vitally necessary to the
operation of the set. This, in turn, has reduced the size of
the communicator-—which is an advantage. Last but not
least, the cost of construction has been reduced to a point
where it is probable that the design will not be obsolete by
the time sufficient funds have been saved up to build the
contraption. This system is of the single-channel type—i.e.,
for use between 2 points. First let us look into the whys and
wherefores of the design,

DESIGN CHARACTERISTICS

The elements vital to a carrier intercommunication unit
are given in the following paragraph.

(1) Radio-frequency oscillator tube—this may be used
as the detector when receiving, (2) Power modulator tube—
for modulating the R.F*. This may e used as the power tube
when receiving. (3) Voltage amplifier tube—to step-up the

(Continued on page 116)
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Fig. |. Schematic circuit of the unit with Sw.2 in the "talk’ position. See List of Parts for values.

RADIO-CRAFT for AUGUST, 1937

Fig. A. The front.panel appearance of the interphone.
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Fig. 2. Block diagram showing the dual functions of parts.

Fig. 3. Coils LI and L2 are wound on the same coil_

form. Winding LI is a honeycomb_or "universal’

N winding with a tap as shown. Coil L2 is layer-wound

M between the washers, C, placed next to coil LI. The

core may be either wood or _lmpr‘egnahd paper.

(This combination constitutes wnit L in the schematic
circuit, Fig. |.)
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Fig. A, Mr. A, F. Murray, left, demonstrating a Philco 2é-tube, [0-control
television receiver to Mr. Hayward, past-president of Franklin Institute,
and Mrs, Hayward.

|'|I
(LIS
S

Fig. B. Charles Stec operating a Philco 44l-line, telavision-transmitter “camera.”

Fig. C. Phantom view, high-fide_lifyF television 'carmera’ shown pictorially
in Fig. B.
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EXPERIMENTAL
HIGH-FIDELITY

TELEVISION

High-fidelity 441-line television—indoor and
outdoor transmission and reception — via
Philco experimental station W2XE in Phila-
delphia has been given field tests.

RN R- D- WAS H B U R N E

EVIEWING various reports concerning experimental

television transmission by Philco, so far this year,

we find many technical, semi-technical and non-tech-

nical figures, facts and statements that have mixed
interests. Many of these are included in the following
paragraphs.

Franklin Institute, last January, saw and heard Nathan
Hayward, retiring President of the Institute, open a meeting
in the Institute auditorium in Philadelphia. At the con-
clusion of the meeting the crowded assembly hall “saw”
and “heard” Nathan Hayward deliver a farewell address—
by television, for, Mr. Hayward was at that moment in the
Philco television transmitting studio, about 5 miles distant!

At that time, the following interesting information was
recounted to the assemblage by A. F. Mwrray, a company
television engineer.

While television has been making progress during the

past 7 years, there are still many unsolved problems, for
instance:
(1) A camera tube which will give better resolution, better
sensitivity, and less extraneous signal; (2) wide-band am-
plifiers, in which the disturbances due to inherent tube
noises are reduced or climinated; (3) ultra-high frequency
transmitters of large power, giving outputs equal to or
greater than our largest sound broadcasting station, 500 kw.,
and capable of being modulated by frequencies up to 4
megacycles; (4) a system of single-sideband transmission
which will permit increased picture detail while permitting
a reduction in width of the communieation band; (5) simpler
radio receivers which will reproduce the very high modula-
ting frequencies required and still have sufficient selectivity
to separate television transmitters; (6) a picture tube
which will give larger, brighter, clearer pictures.

While the majority of workers in the television research
laboratories come from the ranks of radio engineers, it is
interesting to note that physicists, too, are making valuable
contributions to television in the electronic field; and no
group is complete without researchers in the field of echem-
istry because one of the greatest problems is to obtain a more

(Continued on page 113)

Fig. D. This "'camera tube' will telavise even the second-hand of a atch!

for AUGUST, 1937

RADIO-CRAFT

www.americanradiohistorv.com


www.americanradiohistory.com

THE FUTURE STATUS OF
TELEVISION
PROGRAMS

The President of International Television Radio Corp. has
prepared for RADIO-CRAFT an analysis of modern

television.

WI L L I A M H . P R I E S Sll|IIIIIIIIlIlIIlIIIIIIIIIIHIIIIIIIIIII|IIIllIIIIIIlIIIIIIIIIIl|||1|||||lllllll1||ll1|l|||1|l|l||IIIIlIIIIIIIIHI|III|II||III11|

within television organizations seem

to indicate that television on a
small scale will be in the home by the
end of this year. This art has opened
certain questions which the Public itself
must answer. Questions of cost and
questions of a technical nature, such as
the picture size, brilliancy and quality,
and the type of system that will give
the most satisfactory service.

Let us brush aside these factors and
assume that television is of such low
cost, and of such acceptable perform-
ance that it is generally in use in our
homes. What can we expect from it?
How will it ehange our habits? Since
it is the television program alone that

PUBLIC pressure and pressure from

can hold our interest, we might probe
into program possibilities and develop
an answer to these questions.

The plans of the television groups do
not conceive of the elimination of the
motion pieture theatre, nor of the illus-
trated printed media, no more than the
telephone interests contemplated the
complete substitution of the telegraph
and mails by the spoken word over
wires. Television service is to be a new
and additional channel for intelligence
and entertainment. It is to be a power-
ful and compelling force for the broad
dissemination of knowledge, culture,
amusement and news. It promises a new
attack on sales resistance to the pur-

(Continued on page 122)
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2,000-BULB "TELEVISION" SIGN

Television mo?uls appear to have ‘'missed a bet"
{at least, until the advenf of the Peck, full-fledged
television "streamer' described in this issue of
RADIO-CRAFT), by passmg up the pnssubmhas of
television in advertising “animateds” and 'spec-
taculars.' But New York's Great White Way has
|us|' had added to it the brilliance, magnified about
4 times by means of bull's-eye lentes, of 2,000 elec-
tric light bulbs in the new Lelqh-Epnk Control—an
Austrian invention which one commentator de-
scribed as "half television, half

The article, Televmnn in the Theatre,” by Dr.
Alired N. Goldsmith, in December (935 RADIO-
CRAFT, contained an |Ilustrahon of a German
fheafre-siu television screen or "“mosaic'’ consist-
ing of 10,000 neon bulbs; and in 1927 Bell Tele-
phone Laboratories demonstrated Dr. lves' theatre-
size  2,500-picture-element television neon grid.

(Continued on page 117)
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RADIO AND TELEVISION

IN RECENT PUBLIC ADDRESSES

Abstracts fromtwo recent
talks by RCA men include
mention of television.

DAV l D SA RN O F F SISO UL RDELLARE AT BRSO OO @ OLINTURE FONOORAR ORISR LOLRY LIV LR LN ST R T H O M A S F- J OYC E

RADIO had its origin in the purely theoretical reasoning of

a professor at King’s College,
London, when in 1865 he advanced reasons for the existence
Twenty-two years later, Pro-
fessor Heinrich Hertz, at Bonn University, inspired by Max-
well’s theoretical work proved by experiment the actual
existence of these waves and their ability to travel through

James Clerk Maxwell,

of electromagnetxc waves.

space.

The social re-
sults of radio
have been far-
reaching, and the
end is not yet in
sight. Dr. William
F. Ogburn, Pro-
fessor of Sociol-
ogy at the Uni-
versity of Chi-
cago, not long
ago compiled a
list of 150 social
effects directly
traceable to ra-
dio. From Max-
well’s theory of
(Ct on pg. 120)

From an address be-
fore the American
Physical Society, in
Washington (D.C.),
recently.
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Left—the Television Traffic Man, watchin
Kinescope above the window. A
Camera Man, who is here shown putting Miss Hildegarde '

AUGUST,

breast microphone connects directly wu'h
‘on the air”

1937
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NNUMERABLE engineers,

manufacturers have devoted many years of effort and
millions of dollars to provide the best possible motion picture
entertainment. It depends entirely upon each individaul
exhibitor and theatre owner whether he capitalizes these
vast expenditures of time, effort and money to the fullest
extent, or whether he gets the benefit of only a part of them.

the action in the studio, monitors ;ho program on the
via "NBC-RCA at Radio City.

technicians, producers and

Mr. David Sar-
noff, President of
the Radio Corpor-
ation of America,
has frequently
said that the
future of any
great industry
rests with the
research engin-
cer; that no in-
dustry can afford
to stand still—it

must either go
forward or slip
back; and that
unceasing 7re-

search and de-
(Ct. on pg. 120)

From an address
before the Motion Pie-
ture Theatre Owners
Assoc.,, in  Miami.

ight—the lconoscope
Florida, recently.
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OPERATING NOTES

ANALYSES of

RADIO RECEIVER SYMPTOMS

A Correction. In reading over your cxcellent
column—Operating Notes—in the April issue,
I have found a few errors in Fig. 1A referring
to the Emerson Model 147. You state finding an
unusual case of distortion due to a leaky 0.5-mf.
condenser across the apeaker field. This is not a
0.5-mf. condenser but a 4-mf., 150-V. electrolytic
unit for maintaining voltage across the speaker
field. Besides. you show the negative end of this
condenser going to the low side of the choke. It
belongs on the other side where the power
switch is connected. The first resistor of the 75
plute filter should be 0.1-meg. instead of 0.15-
meg. as you indicate. The grid load resistor of
the type 48 tube should be a 0.5-meg. unit in-
stead of the 0.3-mcg. as indicated.

GeporcE CoHEN. SFRVICE MANAGER,
Emeraon Radio & Phonograph Corp.

Service Men whoe have filed this particular
Operating Note away for future reference will
appreciate these corrections discussed by Mr.
Cohen.

As for the errors in the circuit, it must be
realized that the circuit is presented as the con-
tributor found it in his work. It is possible. of
course, that the set had been previously tampered
with or worked-on hy another Service Man who
made the chanwes as found by our contributor.

T'o all the contributors of the Operating Notes
agea, we wish to emphasize the importance of
cecuracy tn both the sketches and the technical
d. acriptions as other technicians depend upon
these Notes tn their work!

RCA Model B0. After checking all the tubes in
an RCA model RO recciver. it was found that
the lstedetector didn't have any plate voltage
but when the Local-Distance switch was changed
over, there was sufficient plate voltage. This
faulty action was due to a resistor that shunted
the primary of the first LLF. coil supplying the
plate voltage. The luck of voltage in the other
switch position wax due to a break in the LF.
transformer primary winding, as shown in
Fig. 1A.

Not being able to get another coil in a short
time, the winding was repaired.

In the same set. the cathode resistor of the
first R.F. tube was open and had to be replaced.
After both these repairs had been made, the
set worked normally.

HERBERT FERGER

Fada Model RA, This model Fada is con-
stantly coming in for repair and the complaint
is invariably one of two things:—(1) inopera-
tive: or, (2) noises, both of which are very
quickly traced to a defective A.F, input trans-
former. See Fig. 1B.

In our organization, when these acts were
still new and we were selling them by the
hundreds and they were coming back almost as
fast as they were heing delivered, we ran into
a real headache. Fada had gone out of business
and very few parts were obtainable and these
at premium prices.

We could put in anything that would mount
in that corner of the chassis, but it would not
look very good. And anyone who knows the
aycrage New York customer wouldn’t be very
hard put to it to imagine that customer's
vitrioliec comments about a concern that would
do such things.

After some thinking and a lot of experimenting
the result was that the job would cost less than
50c for material: would take but a few minutes:
all work could be done without turning the
chassis upside down ;—and the job would be
the pame as the original.

The procedure follows:

1. Procure Philco Part No,
transformer.

2. Remove the transformer from the set by
taking out the 2 self-tapping screws that hold

4282 A.F. input

RADIO-CRAFT
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the case down. Cut the § wires up close to the
coil.
3. Remove the laminations carefully (they come
apart ecasily in two halves) and leaving them in
their original position, lay them carefully aside.
Discard the old winding.
4. Remove the luminations from the Phileo unit
and discard them. Now carefully assemble the
Fada laminations in the Phileo cuil.
5. Connect the leads and tape them thinly but
thoroughly and re-assemble the case. Finally
serew it down on the chassis and the job is done.

The above may sound hard to some men. but
it is really very simple and in addition is quick
and produces a workman-like job. And. there
is no argument about it being an original re-
placement.

WILLIAM ABRATLAMS

Stromberg-Carlson No. 145, 150. 160 and 180,
Slipping of the secondary dial is caused usually
by the dial gear not meshing with the driving
gear. In order to correct this, it will be neces-
sary to remove the chassis from the cabinet.
then remave the dial escutcheon plate which is
secured to the dial assembly with 4 self-tapping
screws. Next remove the large dial dise—this is
locked on to the shaft by 2 set-screws at the
rear of the dise. If the dial disc sticks, insert a
10-32 machine screw in the center, screwing this
up to remove the disc.

The secondary dial then slides off the shaft.
Now refer to the sketch and notice the locking
screw A. Below it is a small bar marked D seen
through the rectungular opening. Loosen screw
A and with the point of the screwdriver pry the
bar D as far to the left as it will go. During
this operation., the little gear on the rear side
of gear B will disengage from gear C.

Now notice that both gears B and C consist
of two thin sections with samall springs inserted
through openings in the pears. When the gears
are properly adjusted, these springs prevent
backlash.

Rotate counter—clockwise the back section of
gear € for a distance of 2 teeth and hold it in
this posgition while the har 1) is pinched gently
to the right (with a serewdriver point inserted
to the left of the bur) so that the small gear on
the back of gear B engages the tecth of sear C.
The rear section of gear C ean now be released.
Again with the screwdriver pry bar D very
slightly to the left, to make the gears work
smoothly and freely and clamp screw A. Rotate
the tuning shaft several times through its range
to  determine if the gears work the same
throughont.

Now ratate counter-clockwise the back section
of gear 1B for a distance of 1 tooth and hold
it in place while the secondary scale is put in
place, meshing the teeth of its gear with these
of gear B. Releasc gear I3 and test smoothness
of action by rotating the tuning shatt.

Replace the main dial and the other parts as
they were originally.

Stromherg-Carlson  Mode! 150, Variations
in characteristics of the 6K7 tube cause some
tubes to draw ecxcessive grid current, which
may lead to (1) noisy volume control action as
the volume control knob is rotated; (2) low
power output or 'overloading”; and, (3) ex-
cedsive bass compensation at low volumes.

To prevent this, circuit changes have been in-
corporated in all of these receivers manufaetured
on or after October 9th, 1936, and the same
changes should be made in sets in the field where
noisy volume-control action is observed.

Two changes are made: (1) replace the
1,000-chm bias resistor with part No. P-2633%
(2,700 ohms} for increased bias: and, (2) con-
nect part No. P-26345 (10,000 ohms) resistor
across the bass compensating condenser, for
smoother bass at Jow volumes. This econnection
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NOTICE

Contributors te this department should
submit only Operating Notes that discuss
recurrent receiver faults; those which have
occurred only once of twice cannot be
considered characteristic of 2 particular
set model. Accompany Operating Notes
by sketches.

i+ made from the volume control to a terminal
nearby, as shown in Fig. 1D.
STROMBERG-CARLSON SoLDER NUGGETS

Philco 116X, 116B. Motorboating, osecillation,
fading and oceasionally total inoperation are
frequent complaints with these models, which
are often caused by failure of the same com-
ponent. A 4-section electrolytic tubular block is
cmployed for bypassing various circuits, Due to
loss in capacity or intermittent internal con-
tact, which may be classed as an open-circuit,
the symptoms mentioned above are encountercd.
A 1-mf. section bypasses the first A.F, screen-
grid circuit, fuilure of which produces wenk.
unstable, motorboating reproduction. Oscillation
and total inoperation or the condition wherein
only one or two powerful local stations are re-
ceived at incorreet points on the broadeast band,
is the result of an open-circuited 2-mf. R.F.,
1 F., or 1lst-dctector screen-grid bypass section,
and a faulty 1-mf. oscillator plate bypass section.

Although a new bypass block may be installed
when one or more sections are found defective,
individual condensers may be utilized to effect
a repair. Bridging the suspected section with a
unit of the correct capacity is the simplest
method of determining the faulty section.

Very weak, choked reproduction with normal
ehadowgraph action, indicating that the trouble
lies with the A.F. amplifier, is Jdue to an open-
circuited l-meg. carbon resistor in the first AF.
sereen-grid eircuit, which fact, of course, will
be immediatcly manifested by lack of screen-grid
voltage on that tube. It is only that the symptom
is not unlike output-tube bias difficulty that it
is mentionecd at all, to save time,

A complaint occasionally encountered with
these receivers is the condition wherein recep-
tion is obtained for only a minute or two after
the set is turned on, after which operation ceases
and the shadow inhicatinn widens out, When a
finger is momentarily placed upon the control-
grid of the 77 lst-detector, recovery is had for
a few moments. This is due to an open-cirenited
gridlenk for this stage. a 2-meg. unit mounted
on & bracket in front of the Ist-detector.

Phileo 16, 16R, 16X (Codes 125, 126), 500, 501.
bhistorted reproduction on this scries of the 16
model has been traced to the grounding of the
push-pull input transformer secondary return,
cither to the laminations or to the metal case.
internally. This failure, of course, may be reme-
died by replacement of the unit, although a repair
may be accomplished by properly insulating the
push-pull input transformer assembly from the
chassis with suitable fibre bushings and washers.
The distortion due to the lack of grid-bias voltage
on the output tubes in this case alto will be
accompanied by the symptom of glowing screen-
grid elements of the type 42 tubes.

A slipping tuning-drive assembly may some-
times be traced t¢ more than sufficient pressure
of the dial against the 2 felt rests at the top of
the dial. When slipping is prevalent at one point
or section on the dial, check the drive cable for
a worn or frayed condition at the large roller
in the drive assembly with the dial set at this
point. Seldom does moving the tension spring
to the next notch to take up the slack in the
drive cable correct the difficulty.

The complaint of intermittent reception, where-
in the volume level ¢uts down abruptly to a
whisper, with sudden recovery, has bceen traced
to an open-circuited 0.05-mf. A.F. diode-coupling
condenser connected between the junction of the
2 diode-load resistors and the bottom lug of the
volume control. The shadowgruph will operate
normally when the open-circuit oceurs, the latter
being due to poor internal contact of the pigtail
leads of the tubular condenser.

Weak reception on these models with a wide
indication on the shadowgraph and lack of plate
voltage on the 2nd L F. type 78 tube as disclosed
with a set analyzer is usually caused by an open-
circuited 500-ohm wireewound pigtail type
cathode-bias resistor. This unit is mounted across
the cathode bypass condenser for this stage.

Philco 17. As with the model 16, codes 121 and
122, choked, distorted reproduction may often be
attributed to the 1 meg. carbon resistor in the
plate and screen-grid circuits of the silencing and
1st A.F. tubes, which has increased in value, thus
lowering the screen-grid voltage upon the 1st
A F. tube almost to the cut-off peint.

The complaint of distortion and hum, with the
attendant symptom of glowing control-grids of
the output, type 42 tubes is usually caused by
either the grounding of the secondary retarn of
the push-pull input transformer secondary to
the metal case or laminations, internally, or to
leakage between the electrolytic filter condenser
cans to chassis, The latter i8 the result of seepage
and the formation of oxides at the bases of the
condensers. This leakage also effectively removes
the normal grid-bias voltage from the output
tubes. Should clearing the oxide formation or
renewal of the paper which insulates the con-
densers from the chassis fail to remedy matters,
replacement. is the ¢nly solution. By insulating
the push-pull input transformer from the chassis,
the grounded secondary-return will be cleared.

-

Philco 118X, 507, In the event the shadowgraph
does not function and the only indication is that
of a narrow line, the probability of an open
shadowgraph coil i8 evident. The receiver will
operate normally despite the open-circuit of the
shadowgraph, because of the carbon bleeder re-
sistor which is shunted across the shadowgraph
to obtain a finer indication.

The symptom of hirh-pitched reproduction
even with the tone contrul in the bass position
although the tone control does produce frequency
responze variation has been traced to an open-
circuited 10,000-chm ecarbon resistor which is
connected in serics with a 0.01-mf. bypass con-
denser across the plates of the type 42 output
tubes. Distorted reproduction and hum, on the
other hand, as with the model 16, and 17, is due
to the similar ground of the push-pull input
transformer secondary return to the laminations
or transformer case, internally.

When the tuning drive is found to slip, a worn
cable or insufficient tension of the apring em-
ployed to take up slack in the cable is not always

{Continued on page 127)

SERVICING

QUESTIONS
& ANSWERS

Service Men may write, requesting answers to
specific service Questions. Address inquiries to
Service Editor. For questions answered by mail,
a gservice fee of 25¢ per question is made. AN
EFFORT IS BEING MADE TO MAINTAIN 48-
HOUR SERVICE IN HANDLING THIS MAIL.

TRURVITVURTLERRE L RN ORORORE DO TR UM ON RO VAV RO bR EBOR

TUNING EYE OPERATING
BUT NO SIGNAL

(15) Eddic Walsh, Brooklyn, N. Y.

(Q.) I have recently purchased a Grunow
model 1191, and have had considerable fading
trouble although the tuning eye always func-
tivned. My set stopped operating a few days
ago, but the tuning eye tube scems to function.
The tubes were tested and found OK. Please
advise what to do te correct this trouble,

{A.) Your inquiry indicates that your t{rouble
lies in the audio end of the receiver.

‘The cause for fading can usually be traced
to the 205-ohm, 6F6 bias resistor inter-
mittently openinz and is the cause for fading,
It is also the reason for your set being inopera-
tive.

To correct, reblace this resistor with a 10-W.
unit. See Fig. Q.15.

NO POWER

(16) John Costello, New York City

(Q.) I have owned a Zenith model 68-152
receiver. 1 live in a D.C, neighborhood, therefore
I had to have it converted to an A.C.-D.C. re-
ceiver. The set operated very well for 6 months,
but now it seems to have lost a great deal of
power. My tubes were tested and found perfect.
I examined my aerial and it is QK.

What do you think is the cause for the loss
of power?

(A.) In answer to your inquiry regarding the
reason for loss of power, it can be traced to
1.F. transformers changing in frequency and
usually attributed to the heat of the chassis
causing the capacity of the LF. transformer
trimmers to change. The frequency of the LF.
transformers is 4536 ke, and requires re-aligning.
Unless you possess a very good signal genera-
tor, it is advisable to have a competent Service
Man do the job for you.

FADING IN AK. 38

(17) Oscar llemmenslacer, Richmond, Va.

(Q.) I own an Atwater Kent model 324 re-
ceiver and have considerable trouble with fading.
I notice that when I touch the frequency
switch while the set is operating the staticn
signa} drops in volume. 1 believe the trouble
lies in the switch, and would like to know how to
remedy this condition.

(A.) You are undoubtedly right about the
freduency switch being the cause of fading.
To correct this fault means only to remove the
chassis and clean all the contacts with carbona
(using a long pencil brush).

(Continuwcd on page 113)
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Fig. @I5. Grunow 1191 repair. Fig. ©19. Emerson model 102 condenser break-down. Fig. Q20, Stromberg-Carlson model é4 defect causing '“sparking.”
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2-IN
CATHODE-RAY

HOW TO ADD
A 2-IN. C.-R. TUBE
TO THE RADIO-CRAFT

MIDGET
OSCILLOSCOPE

More accurate, convenient, complete wave-
forms may be set up on the new 2-in.
cathode-ray tube.

ALTTTIATE RO RO PO OO AR P EOOREL T VR TIORGOS S e T T T e T e A T T T

(“Make the Radio-Creft Midget Oscilloscope,” April

and May 1937 issues.), there has come on the market a
new cathode-ray tube, the Dumont 24X H, which has a screen
double the diameter of the original tube used, the 913. Many
technicians will wish to use this new tube in their oscillo-
scope, but because of its size it cannot be plugged into the
case of the original instrument.

It was decided that the best way to accommodate the
24X H would be to build a new top-of-case “cannon,” similar
to that described originally but of larger size. It should be
emphasized here that this new equipment is not intended to
entirely supersede the 1-in. or type 913 tube. The latter still
retains the great advantage of small size, and its use means

SINCE the Radio-Craft midget oscilloscope was described

that the technician will have available a tiny portable in-
strument devoid of any clumsy projections, for the cannon
type of mounting is just that. With the 913 inside, the
apparatus is ideal for portable work. In the laboratory
where convenience is of no great consequence, however, the
use of the 2-in tube in a flexible mount is a distinct advantage,

The new 24X H tube is rated at from 400 to 600 V. so that
with the voltage supplied by the original instrument we can
obtain satisfactory patterns, In fact, there are mo circuit
changes needed whatsoever gince the ratings of the 24XH at
400 V. are very close to those of the 913. Thus the ranges
of all controls are adequate and no circuit changes need
be made.

(Continued on page 115)

EYEBROWS

CHEEKS: CLEAR BLACK

YELLOW

EYELASHES
_ BLACK

A
"« EYELIDS:
GREEN

YELLOW
P § LiPS: BROWN OR VIOLET

[ INSIDE OF NOSTRIEE
BRIGHT RED. ™ L'y

Beauteous Rochelle Hudson, 20th Century-Fox star, typifies the facial re-
quisites—natural and otherwise—for properly affecting the television camera.

4

90

THE ART OF
TELEVISION

MAKE-UP

If you are "'photogenic''—'take a good pic-
ture"—you stand a better chance of meet-
ing the video requirements of television.

R T T T e T G . BA RZ

even though “photogenic” (“a natural” as to camera suit-

ability) —must submit to strange and often times,
grotesque make-up, beforc they are completely ready to be
photographed, no less severe are the requirements for tele-
Vvision.

The gracious little ladies that form the delight to the eyes
and to the spirit, and even the masculine men who entrance
the fair scx, on the televisor, resemble, if seen at the trans-
mitting studio, savages painted for weird rites.

The view of Rochelle Hudson, reproduced here, offers an
idea of how a person must make-up in order to be televised
properly.

Eyelids are painted green, the cheeks a clear yellow, the
lips should be painted brown or violet (red lips would tele-
vise as grayish). The nose should be dark yellow while the
inside of the nostrils should be bright red. Eyebrows and

(Continued on puye 112) S

I F THE movies require that the male and female artists—
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INTERNATIONAL
RADIO REVIEW

T g

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 wiih technical
translators to prepare reviews for our readers.

T T TR T T TG DT U TR TR

%ig. A, The Voiaf corner horn speaker installed in
ome surroundings.

%ig. B. The appearance ot the new line of English
octal-glass tubes.
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Fig. C. A selenium cell and two relays turn on
the radio set in the morning.

AN ENGLISH CORNER HORN

RADIO enthusiasts who wish to try
the latest in their attempts to get
the “best” quality might try construct-
ing the latest type of *corner” horn
which has just become available in
England, according to a recent issue of
Wireless World (London). See Fig. A.
According to the tests made by the
staff of the above magazine, the speak-
er, which stands 5 ft. 1 in. in height
and projects about 181% ins, from the
corner of the room, has a low-frequency
cutoff at about 60 cycles. The high-
frequency response (using the specified
speaker unit) is more uniform than a
flat bafle of equivalent proportions.
The speaker unit fits into a concrete
base which provides the necessary
weight to keep the speaker upright.

OCTAL-BASE TUBES IN ENGLAND

MUCH to the confusion of English
Service Men who will now have to
add a new line of octal adapters to
their already overloaded tube testers
and set analyzers, Marconiphone and
General Electric Co. have just released
a line of “International” tubes having

Fig. D.

The appearance of the Duo-Trac sound-
film reproducer which plays 40 minutes.

Octal bases and characteristics similar
to American metal-glass tubes, but
using the English numbering system
instead of RMA (American) standard.
See Fig. B. A list of these new tubes
was published in the latest issue of
Wireless Retailer and Broadcaster
(London).

AN AUSTRALIAN DIRECT-COUPLED
AMPLIFIER

HE LOFTIN-WHITE amplifier has

a habit of popping up seasonally and
starting minor furors in the radio field.
The Australian radio magazine Wire-
less Weekly (Sydney) is responsible for
the latest of these, in the form of an
extremely simple direct-coupled ampli-
fier using modern tubes. The applica-
tion of modern triodes, instead of tet-
rodes or pentodes, eliminates the need
for a complicated voltage divider and
many other parts formerly considered
essentials of this circuit.

The circuit in Fig. 1, shows just how
simple this amplifier can be when built
around a high-mu triode (2A6) and
power output triode (2A3). The 2A3

(Continued on page 124)
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Fig. |. The basic circuit of the D.C. amplifier.

RADIO-CRAFT for

AUGUST,

Fig. 2. This superhet. set uses the direct-coupled amplifier—it will have high gain!
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- THE LATEST

RADIO EQUIPMENT

This department brings to you each month the
newest developments in electronic, radio and

public-address equipment.
nicians use this department to keep posted on
the newer and better ways of doing things.

Aggressive tech-

lIlIIIIIIIlllIIIIliiIIIIIIIIII|lIIllIIIIIlIHlIIHI|IIIIIIl?IIIIIlllIIIIIIIIIIIIIIII1II|I|HIIII!IIIIIIIIIIIIHIIIIIIIIIIIIIIIIIII|IIIII||IIIII|I||||||||||IIIIIHIIIIIIIIHIIIIIIIIII||IIIIIIIIIII|I!IIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIlIIIIIIIIIIIIllIIIIIIlilllllmlllllllllll

A “megger” cross-coil moving system
is used in this meter (range—to 0.2-
meg.). (1421)

Dual-wave phono radio. (1422)

KNOB OF

Modern tube checker includes built-in
tube listing. (1423)

PRECISION OHMMETER
(1421)

NLIKE previous test equipment

available to the technician this
new, precision midget chmmeter is
of the "mepper” type; the megper
cross-coil moving system eliminates
the need for o battery-adjusting con-
trol—thus, states the manufacturer,
it is a true chmmeter. Range: 1/10-
ohm t 2/10-meg. 1*ermits reliable
readings down to 1/10-vhm. Case is
green molded bakelite.

PHONO-RADIO
COMBINATION (1422)
{Allied Radio Corp.}

DUAIL-WAVE T7-tube A.C.-D.C.

radio receiver with 2516 beam
power vutput is utilized in the table
maodel phono-radio combination illus-
trated (an #-tube console model is
also available) ; utilizes metal tubes
and an all-wave circuit covering 17
to 500 meters. The phonograph
equipment is said to be of the '"new-
est high-fidelity™ type.

A TUBE CHECKER WITH
“ROTARY TUBE-INDEX"
(1423)

[Weston Electrical Instrument
Corp.)

FEATURE in the counter-type

medel of this new tube checker
is a rotary-type reference index,
covering all tubes in current use, so
arranged in the base that tube test
data is instantly brought into view
beneath a glass-covered opening.
‘This index also utilizes a "key num-
ber" classification system. Listings
may be replaced a8 mnecessary. A
noise test jack is provided for
checking tube noise in any electrode
circuit by means of headphones. The
unit includes hot-~cathude leakaye
test and ncon hot check of inter-
mittent shorts. Direct-reading line
voltage test at any time. Utilizes
total emission test on a “specitic load
basis™ for all types of tubes.

110-V. A.C. AND 4.V. D.C.
25-W. MOBILE P.A. SYSTEM
(1424)

{Operadio Mfg. Company}
HIS combination mobile public=
address system has bheen desizned

to wive the sound man a unit ex-
tremely rugped, compact and *“‘ready
to po™ in almost every instance
where a temporary installation is

A.C.-D.C. power plant. (1425}

required. It may be used for 110-V.
A.C. or 6-V. D.C. by a simple inter-
change of self-contained packs.
Uses beam power tubew. Electreni-
cully mixes one microphone and one
phonograph. Includes latest *‘dual-
diaphragm’ crystal microphone of
the hand type but also can be used
with velocity, velotron, or high-im-
pedance dynamic microphones. In-
cludes two 12-in. permanent-magnet
speakers especially desizned for pub-
lic-nddress work. Interchangeable
power packs for 6-V. D.C. and 110~
V. A.C. High-grade phono motor.
“IScanomizer” control for battery
supply. Fused. Heaviest-duty-type
generator. Can be used in eonjunc-
tion with radio set by using model
A-3960 radioc matehing ynit.

300-W. POWER PLANT
DELIVERS A.C. AND D.C.
(1425)

ERE is an electric power plant

that provides both A.C. and
D.C. in one unit. Delivers 300-W. at
110-V., 60 cycles and about 200-W.
at 6-V. D.C. Reccommended for
sound trucks. The %-horsepower
engine i3 direct-connected to the
wenerator. Fuel tank capacity. 1 gal.
{12 hrs. operation under full load).
Weight, 125 1bs.; size, 17 x 14 x 24
ins. long.

NEW 20,000 OHMS/VOLT
SET TESTER (1426)

KEADINGS down to 1 microampere
and up to 5¢ milliamps, may be

made with this 20.000 ohms/volt
set  tester. Fullscale  readings:
21,/10/50/250/1,000 V. D.C. at
20,000 ohms/volt; same range on

A.C. but at 1,000 ohms/volt. A
25-A. range is included for checking
the current drain of autv-radio sets.
Itesistance range 'S.0hm to 40 megs.
The high sensitivity of this instru-
ment permits making tests (as pre-
viously diseussed  in Hadio-Craft)
over i wide range of unusual con-
ditions,

A em B

Improved switch. (1428)

Improved crystal pickup. (1429)

AUTO-RADIO CURRENT

TEST-PACK (1427)
(Standard Transformer Corp.)

OR TESTING and demonstrating

autoeradio  sets  and  uccessories
there is now availuble a source of
accurately-controlled  direct-current
that climinates the trouble of de-
pleted  batteries. Available in 3
models: Junior—power output 5 A.
at 5 to 7% V. (drain of average-
current radio set) ; Standard—up to
121: A, output; Deluxe—up to 15
A, output, and equipped with hi-lo
switch  aml  continuously-varialile
voltage cantrol.

Eaeh model is protected with a
circuit breaker and equipped with
an accurately-calibrated meter. A
surye suppressor prevents d;lm:lgo
through voltare feedback to  the
rectifier and proteets the eondenser
from line surges. Klectrostatically
shiclded to prevent line noise enter-
ing the output circuit.

Portable 25.W., 110-Y. A.C. and

6-¥, D.C., P.A. System. (1424)

A 20,000-0hms/volt tester. (1426)

An 8-W. amplifier. (1430)

Name and address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly give (number) in above description of device.
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FIELD SLPELY

High-fidelity monitor loudspeaker with acoustical labyrinth. (1431)

Dry-battery tester. (1432)

T

Speaker housing. (1433)

A NEW "REPLACEMENT"
TONE SWITCH (1428)
{Centralab)

TONE switch has been de-

signed which meets the demand
for a replacement unit. Available
in 3 types: single-pole 2-position,
single-pole 3-position (illustrated).
and 2-pole 2-position. Common ter-
minal insulated, and shaft and bush-
ing in all types. Uses: as phono
awitch, senaitivity control, simple
selector switch, public-address chan-
nel selector, meter-reversing switch,
wave-band changing, intercommuni-
cator talk-back, or in the new mid-
get oscilloscope circuits. Maximum
current rating: 1 A. at 6 V.

OFFSET-HEAD CRYSTAL
PICKUP (1429)

[Astatic Microphone Laboratory,
Ine.)

HIS phonograph pickup utilizes

the principles of the offset head
which  maintains the projected
vibration axis of the pickup tangent
to the recorded groove throughout
the entire playing surface to a de-
gree not otherwise obtainable. This
results in marked reduction of tracke-
ing error (and the consequent tend-
ency to jump grooves). Needle load-
ing from above. Crystal cartridge
equipped with plug-in  connector,
and senled against moisture ; accord-
ing to the manufacturer the fre-
quency response curve of this pickup
is “‘easily suited to nresent-day re-
cording practice” ; arm resonance is
said to have been completely elim-
inated. Finish — medernistic black
and chreme: arm length (needle
point to center of base—12 ins.
This type B16 unit supersedes the
type B10 shown in May Kadio-
Craft, as item No. 1333, page €71,

HIGH- OR LOW-IMPE-
DANCE INPUT 8-W.
AMPLIFIER {1430}
[Radolek Company)

ERE iz an excellent amplifier

suitable for all requirements of
medium power, high quality, and
economy of price. Clever enginecring
and design permit the use of crystal,
velocity, dynamic, or single- and
double-button carbon microphone.
Phono input for a high-impedance
pickup., Latest-type metal tubes:
“beam power” 6L6 output. Fre-
quency response is essentially flat
from 50 to 9.000 cycles. Field cur-
rent for one 1,000-chm speaker. las
fader and tone control.

HI-FI MONITOR SPEAKER
HAS LABYRINTH (1431]
(RCA Manufacturing Co., Ine.)

CONSOLE cabinet loudspeaker
with a frequency-response
range of 60 to 10,000 cycles, == 6 db.,

A 20-W. portable P.A. system with infinite-batfle reproducers. (1434)

RADIO.CRAFT
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Vibration test unit in use: right, crystal test prod. {1439)

has been introduced. Recommended
for use in classes for music appre-
eiatien, music rooms, hotel lobbies
and wherever utmost fidelity is a
factor of prime importance. The
single 8-in. dynamie reproducer has
a power-handling capacity of 10 W.
Voice-coil impedance is 15 ohms.
Cabinet, acoustically treated and
coordinated with the speaker unit,
is modernistically finished in hlack
with aluminum trimming. Listing
for under $135, this reproducer unit
is a fitting complement for many
of the superlative power amplifiers
now available.

DRY-BATTERY TESTER
(1432)

(Triumph Manufacturing Co.)

COUNTER-TYPE dry-battery

tester which checks voltage un-
der loads comparable to normal
operating conditions is illustrated.
Ranges are provided for 3-V. and
4%-V. “A" batteries and tests are
made at Y%-A, load; “C" and “B”
batteries are tested at 20 ma, loads.

SUEDE HOUSINGS FOR
REPRODUCERS {1433)
(Wright-DeCoster, Inc.)

OR VEHICULAR use the color

scheme of this loudspeaker cab-
inet is taupe with black grille and
chromium ornaments. The wall-
cabinet design has a light-brown
grille,

The “vehicle” cabinet is equipped
with base-mounting holes and a
gpeaker mounting strip and stud.
The “wall” cabinet, recommended
for hotels, schools, apartment houses,
ete., instead is equipped with a
back-mounting plate. Available for
either 8- or 10-in. speakers.

20-W. P.A. SYSTEM
UTILIZES INFINITE
BAFFLES (1434)

HE PORTABLE sound system

here illustrated utilizes 2 heavy-
duty *‘high-velocity’’ speakers of the
infinite-baffle type which it is stated
will reduce fecdback by as much as
30 to 40 per cent. Octal sockets per-
mit optional use of glass or metal
tubes. Includes facilities for match-
ing up to 6 speakers, gain is suffi-
cient for low-level pickups of all
types. Cases are finished in black
Keratol, Overall gain 112 db. Fre-
quency response 35 to 10,000 cyeles,
=+ 2 db. TUtilizes 2—6F5Gs,
6N7Gs, 2—6N6Gs, 1—5V4G. Oper-
ates on 110 V, A.C. Has 2 volume
controls, tone control and selector
switch.

(Continued on page 108)
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Test unit; wide-range scales—to 20
megs., 1,000 V. D.C., 800 V. 14
mf. and 500 ma. (1438)

All-purpose

DEFLEC-
TORS

New-principle velocity mike. {[438)
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THE POTENTIOMETER

VOLTMETER
—A NEW SERVICE TOOL

The potentiometer-type, no-current voltmeter, available
in a commercial set tester, tests high-ohm circuits.

G. V. MORRIS & BRADLEY THOMPSON
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AVCWEC vt | ITH THE ever-increasing com-
) / 8 . . . .
plexity of circuits in radio re-

ceivers due to the advent of new
tubes and new features, and with the
ever-increasing necessity of greater pre-
cision in veltage measurement in order
to insure the development of maximum
efficiency in radio service work, the
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older types of analyzers and similar de-
vices fall far short of the ideal in elec-
trical measuring equipment.

As every Service Man knows, modern
receivers with their high-fidelity audio
circuits, effective automatic volume con-
trols, automatie frequency control and
silencing circuits, make use of numer-
ous networks of high resistances in
which, at times, currents of only a few
microamperes flow. If an attempt is

Fig. 1. Clrcuit details explaining the various factors discussed. Detail G is the complete voltmeter.

(Continued on page 114)

Fig. A. Appearance of the "Delta-T" pad.
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Fig. . Matching load to source with attenuator.
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" "DELTA-T" PAD

Fig. 2. Thres constani-impedance pads.
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THE DELTA-T PAD—
INEXPENSIVE P.A. CONTROL

The new, constant-impedance Delta-T pad in mixer and
gain controls, is compared with more well-known types,

WM . H . F R ITZ [EDIRAERREEERAERODRE R LD O DR RO N0 R A TR RO ORI 0T E OO FL R SO

There are 3 fundamental resistance
networks that can be used to attenuate
a signal and still maintain load resist-
ance at a constant value. They are (1)
the “T” Pad, (2) the “a” (Delta) Pad,
and (3) the “Bridged-T” Pad. These are

(Continuwed on page 106)

O OBTAIN maximum power trans-
Ti'er from a generating source to its

load, the impedance of the load
should equal the impedance of the
source—at all times. This is a well-
known maxim among men working
with public-address installations, and
one that must be followed, if best re-
sults are expected.

Consider the general diagram of
source and load, Fig. 1A. In this simple
case, if the load impedance is selected
to match the sourece impedance, the re-
lation is fixed. Now insert an attenuator
in the line. See Fig. 1B. This compli-
cates matters, for unless a specially-
designed attenuator is installed, the
load impedance (which is now a com-
bination of the attenuator and load
impedance) will vary with attenuator
knob position. The solution to the prob-
lem is obvious. Use an attenuator that
is so designed that the combination of
attenuator and load impedance remains

=

?——l Iy ouT
=t

“T"PAD
0 s B
| 1 ouT
—

i {k| i':n‘féL

T pAD
LC ]

IN = o .1

ouT

constant regardless of attenuator dial - =
setting, and equals the source of im- D NTREAD
pedance. Fig. 3. Connections of the three types.
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AN EXCELLENT
COIL-TESTING

UNIT FOR THE
SERVICE MAN

Accurate alignment of home-made coils is
possible if this coil-test unit is used.

WALTER L. LYONS PART 1I
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ART 1 of this article described in

detail the principle upon which this

coil tester is based. Certain details

of construction, with photographs
and a schematic circuit were also given,
to permit an advanced technician to go
ahead with the construction of the unit.
It should be stressed that a unit such
as this one is not intended to be used by
the radic beginner. A working knowl-
edge of the principles of coil design as
well as a general knowledge of engineer-
ing principles are necessary to intelli-
gently use such an instrument. The ad-
vanced Service Man and experimenter,
as well as the laboratory and production
engineer will find the unit of exceptional
usefulness.

After the unit has heen made up ac-
cording to the details in Part I, the unit
must be ecalibrated. The details of this
important operation follow.
CALIBRATION OF THE A SCALE

It is apparent from Fig. 3, that the
dials of C2 and C3 cach bear two sets
of scales designated, respectively, as
A and B. Both calibrations are in mmf,
Each scale has its own indicator—a
sector of celluloid bearing a fine “hair

line” drawn with
India ink. The cali-
bration of all scales
can be most con-
veniently  accom-
plished by the use
of a standard con-
denser, Cs, with a
maximum capacity
of at least .0015-mf,
and capable of be-
ing read in multi-
ples of 5 mmf, to
200 mmf{.

The calibration
of the C2-A scale
will be more accurate if link “L” is
opened  (thus disconnecting C3).
Switches Sw.l, Sw.2 and Sw.3 are set
as in Fig. 2 (Part 1); Cs, set at mini-
mum capacity, is connected by short
leads to the banana jack terminals J1
and J2, the rotor of course, on the
grounded terminal. Condenser C2 is set
wecurately at maximum capacity and
the dial point under the C2-A indica-
tor is then designated ‘zero.” The
oscillator should be shavply resonated
to the frequency determined by the cir-

SCALES ARE PAPER DISCS
BEING PASTED ON D1ALS.

"ZEROIMAX "ZEROC” ]
EAnaoA% Capacis @ A 2]
POINT) = POINT) =

SECTORS CUT
FROM T
CELLULOID

A"SCALES USED IN CAPACITY MEASUREMENTS. “B"SCALES USED IN INDUCTANCE

INSCRIBED AFTER

MEASUREMENTS.

Fig. 3, Dial calibrations—A scales tor capacmies and 8 scales for inductances.
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Fig. D. The under-chassis appearance. Note transformer position.

cuit L2-Cs (min.)-C2 (max.), and C4
decreased to the lowest capaecity that
will give full-scale milliammeter de-
flection over the entire oscillator range.
This should be determined before the
calibration is started. The sharpness
of indication is decreased by too-high a
capacity of C4 which is normally 3 to
4 mmf.

If now, with the oscillator resonated,
Cs is increased 5 mmnf., the resonant
condition of L2-C2-Cs may be restored
by decreasing C2 from its ‘“‘zero” (max-
imum capacity) position by the amount
Cs increased—5 mmf. This gives the
second calibration point on C2-A dial.
Cs is again increased 5 mmf. and C2
decreased until resonance again ob-
tains. The A hairline now indicates the
10 mmf. mark on the C2 dial. This
process is continued until the entire
C2-A seale is calibrated.

The C3-A scale is calibrated in like
fashion, After the link L is elosed, C3
is carefully set at maximum capacity
to locate the “zero” point on C3-A scale.
Condenser C2 is kept at minimum capac-
ity during this calibration. The oscilla-
tor is resonated to the cireuit L2-Cs
(min.)-C3 (max.) and the above cali-
bration process repeated except that Cs
is increased and C3 decreased exactly
100 mmf. at a time until the C3-A scale
is entirely calibrated. It should be real-
ized that the two above calibrations of
C2 and C3 represent not true capacity
values but decreases in capacity from
maximum settings.

(Continued on page 123)
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Radio Service Data Sheet

206

FORD-PHILCO CAR-RADIO MODELS F-1440 AND F-1442
5-tube, 6-V. battery and vibrator power, overhead full dynamic speallte;. ANV.C., special antennas (including "Rotary 'Reserve Power
Aerial"

il &

The receiver, its control unit, and the dynamic speaker. Observe the
familiar V8.

These two models differ in the antenna and R.F. connections (com-
pare Fiz. 1, showing the F-1440, with Fig. 2, showing the first stage
of the F-1442), and there are minor differences in the bypassing
(See notes indicated on Fig. 1). In the F-1440 the antenna is connected
to a transformer on the roof (the Ford Rotary *“Reserve Power”
Aerial), and led in to a receptacle on the receiver housing. In the
F-1442, the antenna choke is on the receptacle.

The roof antenna transformer is adjusted at the factory.
warning is given against attempting to readiust it.

The I.F. ampiilier is peaked at 260 kec. The signal generator is
applied to the grid cap of V3 through a 0.1-mf. condenser. The
secondary C28 of ILF.T.2 is then adiusted for maximum reading
(see Fig. 8 for positions of trimmer=) on the output meter ; then C26.
The connection is then changed over to the grid cap of V2. C24
(secondary of LLF.T.1) is then audiusted for maximum reading: then
C22. With the generator still eonnected, adjustments are again made
on C2#, then C26.

he R.F. amplifier is then given a 1.550-kc. signal, through a
0.1-mf. condenser, to the grid of V1. Using a piece of paper approxi-
mately 0.008-in. thick (bond paper), turn the rotor plates till the
paper is held between the heel of the rotor plates and the stator
plates. Leaving the tuning condenser in this position, adiust high-
frequency padder C16 and R.F. padder C12 (see Fig. 3) until maxi-
mum reading is cbtained. This is the correct setting for 155 on the
dial. Then mesh the condenser plate to approximately 600 ke, (60 on
the dial) and apply a 600-ke. signal. Roll the condenser, and adjust

and

the low-frequency padder €20, behind the gany, to maximum reading.
Turn the plates out again to 1,550 ke.; apply the 1.350-kc. signal.
and readjust C16,

When adjusting the antenna stage on Model F-1440, it is important
to construet and use a proper dummy antenna, and thut the antenna
transformer and lead be connecled to the reeviver, Cunnect a 15-mmf.
condenser in series between the signal penerator and the socket on
the antenna transformer assembly, which is connested to the receiver.
Turn the tuning condenser to 1,400 ke. and abply a 1,400-ke. signal.
Then adjust C12 and C6 for the maximum reading on the output
meter. I the antenna stage is adiusted, with the receiver in a car.
the receiver is connected in the usual manner, and the signal gencra-
tor output applied 1o a wire near the car antenna, but not directly
connected.

With the F-1442, the generator lead is connected to an antenna
lead, and this to the socket on the receiver housing.

Color codes of the LF. trans-
formers are illustrated in Fig. 1.
The primary and secondary padders
are accessible through the tops of
the cans. These parts are 32-228)6
for the first I.LF.T., and 32-2167 for
the second LF.T.: evils and padders
are not Turnished separately.

Two types of vibrators are made;
the choice is optionul. The vibrater
plugs in, as shown. behind the out-
put tube V5. Because operating volt-
ages, with such a supply, vary. a
table of them is not furnished by
the manufacturer.

The open car aerial shown in Fig.
4 rotates in a slecve inserted in
a4 ¥-in. hole cut through the car's L
“header”; when it is turned down.
there is a minimum pick-up for local
broadcasts. When it is turned up
perpendicularly, reception may be
had at 4 considerable distance from
the station; and, when necessary.
the sliding end section of the aerial
may be pulled out to its full length
to increase the pick-up.

The speaker is mounted above the
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seen hehind the header bar, and
running down the rieht pillar. With
a tow strap, in the accessory hraid.
the speaker cord is pulled up from

below to the position of the speaker. AERIAL
The A" power is taken from the Cg:‘;??L
right glove compartment of the car. AERIAL STOP
through a hole provided for the pur- LEAD-N
pose; the operating switch here cn- SET SCREW

Above. Two vibrators. ables it to be turned off and locked AERIAL

Left. Antenna and R.F. To overcome interference. 4 lypes AE@AIADL LEAD

stage of F-1442. of eondensers are used: on the iyxni-
Extreme right. Ford ae- tion switch, the generator, the oil
rial, Part No. 76-188138. &auge and the gas wgauxe. FlG4 > AERIAL STOP
9% RADIO-CRAFT for AUBUST, 1937

www americanradiohistorv com


www.americanradiohistory.com

SPECIAL NOTICE

Those questions which are found to rep-
resent the greatest general interest will be
published here. to the extent that space
permits. (At least 5 weeks must elapse
between the receipt of a question and the
appcarance of its answer here.) Mark such
inquiries, "For Publication.”

Replics, magazines, cte,, cannot be aent
C.0.D. Back issues of RADIO-CRAFT ordi-
narily are 256¢ per ropy but those which are
more than 1 year old are available only ut
B80c per copy; (except the following issues:
7/°29. 1,2, 8, 4,6, 7, 9 and 11,/°30; 5, 6, 8
and 9/°31; 6, 7. 9 and 11/°30; 5, 6, &,
1/'35 which are out of print).

Inquiries to be answered by mail MUST
be accompanied by 25¢ (stamps) for each
separate question; answers are sublect to
subsequent publication if considered of ex-
ceptional interest.

Furnish sufficient information (in refer-
ence to magazine nrticles, be sure to men-
tion issue, page, title, author and figure
numhers). and draw a careful diagram (on
separate paper} when needed to explain
your meaning; use only one side of the
paper. lList each question. Be SURE to
sign your name AN address.

Enclose only a STAMPED and sgelf-ad-
dressed envelope for names and addresses
of manufacturers; or, in connection with
correspondence concerning corrections to
articles, as this information is gratis,

Individual designs can be furnished at
an additional service charge, The fee may
he secured by addressing the inquiry to the
SPECIAL SERVICE department, and fur-
nishing COMPLETE specifications of de-
sired information and available data.
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COIL DETAILS

(385) W. II. Evans, Vashon, Washington

(Q.) In the .January 1936 issue of Radio-
Craft there appeared a shurt-wave preselector
unit which I have decided to build. However,
you do not give details for making the coils for
this unit, Can you help me?—1 would prefer to
make my own coils, for the enjoyment I derive
from making all the parts in the sets 1 construct.

(A.) We have received the following informa-
tion from the J, W. Miller Co,, the manufacturers
of the coils used in the original model of the
preselector.

“While we do not make a practice of releasing
detailed sperifications on our standard products,
we are quite willing to supply this data to
Radio-Craft readers. Detailed specifications are
as follows:

Coils are wound on 1/16-in.-wall threaded bake-
lite tubing 1 in. O.1. x 3% ins. long—

Antenna Coils

{75-200 Meter Band) Secondary 39’4 turns No.
29 E wire wound to occupy a lencth of 5-in,
Primary 6 turns No. 29 E wire wound to
accupy a length of '%-in. Coupling primary to
secondary 1/16-in.

(86-75 Meter DBand) Sccondary 13 turns No.
20 D.C.C. wire wound to oecupy a length of
9/16-in. Primary 28 turns No. 34 E wire
wound to occupy a length of 3/16-in. Coupling
primary to secondary 3/32-in.

(12-35 Meter Band) Secondary 5 turns No.
20 D.C.C. wire wound to occupy a length of
F«in. Primary 15 turns No. 30 D.S.C. wire
wound to oceupy a length of 7/32-in. Primary
to sccondary coupling 3/32-in.

RADIO-CRAFT’S
INFORMATION BUREAU
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R.F. Coils

(75-200 Meter Band) Secondary 29%, turns No,
24 K wire wound to occupy a length of %%-in.
Primary 20 turns No. 36-E wire wound to
occupy a length of %/32-in. Primary 1o sec-
ondary coupling 1/16-in.

(35-75 Meter Band) Secondary 13 turns No.
20 D.C.C. wire wound to oscupy a length of

#/16-in. I'rimary 13 turns No. 32 D.B.C. wire
wound between secundary turns.
(12-35 Meter Band) Secondiary 5 turns No.

20 D.C.C. wire wound te occupy a length of
-in. Primary % turns No. 30 D.S.C. wound
between secondary turns.”

INTERCOMMUNICATOR CIRCUIT—
"WIRELESS" INTERPHONE “LAW"
(386) Donald Freeman, Chicago, Il

(Q.1) In the June issue of Redio-Craft, you
printed a picture of an interphone of the A.F.
type made by Webster and capable of permitting
10 stations to operate at the same time. Can
more than one conversation be carried on at
the same time with this system? Will you give
the circuit of the unit used in this system?

(A.1) The circuit of the Webster Amplicall
unit, type OCM-A is given in Fig. Q.1-3%6. The
selector system which permits operation of 10
stations either with a master station or with
individunl control of the lines is shown at the
left of the diagram.

Two methods of operation are supplied by
this unit. The first utilizes one amplilier at the
central location and may be employed with
1 to 10 outlying stations. The central station in
this system is the only unit supplied with a
selective switch for talking to any one of the
outlying stations, but the cutlying stations can
call the central station at will. This system
permits one conversation at a time,

The second sBystem consists of 3 or more OCM
units as shown in the accompanying circuit
shown below. In this system each of the stations
can call each other’s gtation and the system will
accommodate as many as 5 separate conversa-
tions at the same time,

(().2) Alo, I am wondering about the use of
ihe IL.F. type of intercommunicater where the
wiring of the building is exposed. In spite of
the (laims of manufacturers, 1 Delieve that a
tertiin amount of radiativn will take place and
I wonder if the Federal Communications Come-
mission will give rulings on the use of such
devives 7

(A.2) In answer to & query from Radio-Craft
to the Federal Communications Commiseion re-
garding your question of radiation, the follow-
ing reply was received:

"You are advised that the Commixsion has
investigated and cunducted some tests with cer-
tain types of suck apparatus (intercommunica-
tors of the “wireless” type—Fditer), for the
purpose of determining whether the operation

of same would require a license under the pro-
visions of Section 301, but no final decision has
yet been reached in the matter.”

VOLUME-CONTROL REPLACEMENT

(3%7) H. W. Faulkner, Philadelphia, Pa.

(Q.) In replacing volume econtrols in radio
receivers. where exact replacement ynits are
not available, I have run into the problem of
getting the correct type for a particular purpose.
Why are different tyhes needed and what are
the controlling factors in ordering a potentiom-
eter for a partieular circuit? In other words,
how will I know what taper to specify?

(A} The following facts concerning volume
contrel potentiometers have been obtained from
Clarostat. They should be of interest to many
Service Men.

When replacing defective volume and tone
controls, the Service Man should take into con-
sideration several important factors if a satis-
factory job is to result.

(1) Consider the circuit in which the control

is to function and the total resistance to be
ineluded.

(2) The maximum current the control must
carry.

(3) Use a control that is noiseless in obera-
tion, both mechanically and electrically,

(4) Al of the foregoing is taken care of by
knowing the exact make and maodel of the set,
as well as the exact function of the unit to be
replaced, and then referring to a reliable volume-
control replacement guide,

(5) When replacement is for a “C-bias” cir-
cuit, use a fixed resistance at the clockwite end
of rotation. Such a fixed resistance is generally
between 200 and 400 ohms. The value is not
so critical, so that a resistor of about 300 ohms
will be satisfactory. Some controls to be used in
"C-bias” circuits are equipped with a flexible
resistor of 300-0hm vulue, intended to be attached
to the right-hand terminal (looking at the shaft
end of the unit) when circuit calls for fixed-
bins resistance. By using this minimum re-
sistance outside, the contrul increases in rotation
which in turn results in better volume control.
It also helps to increase the safe load capacity,
because part of the load will be dissipated in
the external resistor.

{f) Fur emergency replacements, when wyou
simply cannot  wait to order exnect duplicate
or close approximation, you ean make good use
of volume-control kits containing general-utility
units (either wire-wound or composition element)
taking care of the majority of all standard sets.

(7) In volume contrul listings it will be noted
that there are ccact duplicates, precisely matched
Loth  clectrieally and mechanically with the
original wnit being repliced, and standard units
mare or less approximating the requirements so
that they c¢an be installed with @& minimum
amount of change and trouble. The ezact
duplicate showdd be cmployed whercver pesgsible,

(Continued cn page 119)
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Fig. @.1-386. Amplicall 10-station unit. improvements: C.bias bypass 12 mf., not 20; filter: 8 and (right) 20 mf., not 16 each. Ground is chassis only.
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Radio Service Data Sheet

HOWARD MODEL B-5 (715), SERIES | AND 2 {USED IN SHEAFFER RADIO-CLOCK-PEN DESK SET)
(Broadcast; S.-W.—5.5-18 mc.}, AV.C,, 110V, A.C.-D.C.

5-tube, 2-band

This receiver is aligned at its I.F. of 465
ke., by feeding in this signal. The LF. trim-
mers Cl, C2, C3, and C4 are peaked care-
fully, as they are critical; their positicns are

L) apgystmgwt | = BOTTIOM ViEW—
sl
161 JCam €
513 o i k| €
1o ® 0
(o
Ol
00
@ IF12
®| e
®| =
ViEw =

DET 1 £ 0SC.
1 BAT

1.F 465 KC.

in Fig. 2A. The sensitivity of these
50.milliwatt

scen
stapes is 25 mierovolts for
output.

The R.F. stages are adjusted first on the
8.-W. band ; after adjusting the dial hand, if
needed, tune to 17 me. Do not couple signal
generator to set; but pick up signal with
antenna wire, inductively, so that it is just
heard. Peak trimmer T1.D to signal, then
T1-C. Increase signal strength: tune to 16.9
me., and note if signal is heard. If not, back
trimmer T1-D off till it is; reduce signal, go
back to 17 mec. and correct trimmer. (Fig.
2B.)

Then couple in 1,400 ke. signal, and tune
on B.C. band to this frequency. Peak T1-B
and then T1-A. Tune to 550 ke. and adiust
T2-A. Recheck on 1,400 ke.: then in middle
of dial. Bend plates of COsc., if necessary.
Seal trimmers after adjusting.

A copy of the schematic cireuit (Fig. 1)

FIG.1
ANV

7 ANT
T1=TRIMMERS » 3 T0 30 MMF s
I T2 « PADDER COND: 250-350MmE * N N
0B5-MF,
- L [ if\j
02-MF, y,

1 ™ I'l
g AF,

.02-MF,
4oov [ 200v -

NOTE A Vel
WiTH 280 SERIES 1

WILL BE FOUND TWO | ¢

el 200V 01-MF Yaw

/ S NOTE- B l‘/Mt'G_
PLRES - 40 DHMS SR
2-BAND SWITCH [FATING SHAFT it sw ot .T. o Lo
- WITCW (L]
0 coIL, 1 w0 PL RES - BOOHMS 1AS- v
END OF SWITCH! ’? L4 - S e LINECORD* 112 DHMS & 1 v':ﬂL

OET2,AVCBAF]
75

should be on back of chassis.
Socket voltages, to ground (1153 V. on line)
are as follows:

Tube P K S.-G.
Vi 92 2.5 65
v2 92 2.5 92
V3 14 - =
V4 82 —_— €2
vs == 92 =

12 uF

RED

{ Bl \vgat ;
'63?4 " 3135) ‘-L_|I75F_/
|—‘
BLuey, T
BLACK #YELLOW
30000um L ey

feocon  OF 2873

o e |
L‘a@:ﬁ-

(OMRY) SWi

5 metal tube, V.C., and police ranges, A.C., compact plastic cabinet.

REMLER MODEL 46 ("SCOTTIE")

This set tunes up to 1,700 ke. on the broadeast
band, for low-frequency police calls. Switch 2 cuts
out enough turns on the antenna coil secondary to
permit tuning-in a higher police band.

The antenna coil, located over the gang condenser,
is trimmed by adjusting the small condenser on the
rear of the gang (not shown in diagram). The
oscillator coil, mounted under the chassis, is trimmed
by the small condenser on the front of the gang.
The two LF, transformers, with their trimmers,
are mounted under the chassis; they are peaked

The high-frequency police switeh is located on the
back of the set. Verticul tuning dial has a moving
pointer, control led by right-hand tuning knob.

Voltages (line 120 V.) are 6 V., on each filament
except V5 (5 V.) ; on the tube elements (full volume,
no signal} to ground:

Tube Plate 5.-G. Cath.
Vi, V2 240 76 3.8
V3 65 16 2.0
V4 230 240 *18.0

*Grid bias. On oscillator plate (6) of V1, 76 V.

at 450 ke. (All read with 1,000 ohms/voit meter.)!
RJ7 AT €2 GaNG LF:450KC. -OL:MF
-B,LUE CONOENSER /BAB , bK7 1637 /
|~ F F'h—l_
ANT coiL IFTY 1F12
! / ey / ”I »
i* =
e
T3
1.800-01m
> i FIELD COIL
0.25-
2 i &
( 4 I MF
15,0007 L 1 = (15
D000 . ' OHMS T MEG 4/ = Y
(5109 200) 0.t- T ME o
i MF ) 15,000 Orms” FHAR'HNG SERIAL NC.G3786) |‘ prior™
05C. COTC x TiOv.A C.
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208 Radio Service Data Sheet

GENERAL ELECTRIC AUTO RECEIVERS MODELS FA-60 AND FA-41

6 metal tubes and vibrator, 6.3 V. battery; iron-core antenna coil and matching transformer; resistance-capacity coupling in I.F. output;
"degenerative” audio feedback for improved low-note response,

G.E. Model FA-80,
in housing. The FA-6l
differs in having a
tone control, as shown
in Fig. |, with a knob
at the lower-right of

i SOCKET
PLAT
CORT.?

&LII_";H.'I
S L i oL

[ . the grille, which also
s bears the letters
= "GE" in monogram.

+ x4 Speaker cover is held
1 i on by snap fasteners;

; - = 7 self-tapping screws
J) - secure chassis.

These two models differ in that the FA-61 has a 2-point tone-contral
switch as shown. The 6% in. dynamic speaker. built into the housing.
has undistorted 3-W. output. The set draws 7 A. from the storage
battery. It is made for several cars. panels for which are obtainable.

The vibrator is set for cars with '+ battery terminal grounded.
If - terminal is grounded, instead, the cover is removed and the
vibrator turned half-way round in the socket. till arrow on label
points to =" on vibrator top. The receiver is connected to the terminal
on the car ammeter which causes a ''Dis.” showing.

The antenni coil has an iron core, and matching trimmer Cl1
permits adjustment for maximum energy transfer. The antenna plug

u

> is turned into the socket on the set for "High-Capacity” or "Low-
§v.b Capacity” antenna as shown. Trimmer Cl s adjusted on a weak
“!3 signal, between 1,200 and 1,500 ke., with volume control nearly fullon.
0~ If antenna capacity is too low for peaking with C1, turn this to max.
a (eounter-clockwise) position and peak C2, on gang condenser. (See

Fiz. 2 for lorations.) Fishpole, under-car. built-in top and over-top
antennas are usually low-capacity; insulated metal top and insulated
running-board types, high-capacity, With latter, the red dots on plug
and socket should be oppusite. instead of together. In this pesition, C1
is in geries with the antenna and the high tap on the cored coil.

The I.F. amplifier is peaked with a 175 ke. signal; adjusting C7,
C6 and C5 (Fig. 2} in that order for maximum ocutput, and readjusting.

R.F. alignment is made, after verifying scale calibration, at 1,500
ke., with gang condenser plates completely meshed, Connect signal
generator through 250 mmf. condenser to prong nearest red dot on
antenna receptacle; set dial at 150; peak C4, C3 and C2 (in that
order) for max. output reading. Then apply signal at 580 ke. with
receiver dial at 5%; peak oscillator padder (C%) while rocking con-
denser through resonance: realign C4 at 1,500 ke.

To set the dial, which has a friction drive. rotate tuning knoh
counter-elockwise 1ill dial reaches its stop. Continue to rotate the
knob for several turns; and dial will be set,

To attach velume-control cable. rotate control with a screwdriver.
fully clockwise. Turn “Vol. Con.” knob fully ecounter-clockwise,
insert cable into busking o¢n receiver. Rotate knob fully, clockwise.
against slip=clutch, If cable tip does not engage slot during the first
half of its rotation, reset control with a screwdriver. so that this
will occur. Tape cables in place to prevent slipping; there will then
be no snapping from tension in the cable,

1f a huili-in roof antenna is used, shield lead-in down to sct and
put R.F. filter in lcad to dome light, as ncar as possible where lead
enters. When making grounds. select quietest point: as determined
by noise pick-up. Ground steerinepost, speedometer cable. oil linc,
ete. Collector springs under caps may overceme wheel pick-up.

This connection through coil and condenser. from speaker voice
eoil to volume control., is ’‘degenerative’’; it reduces, by bucking
feedback, audio amplifier distortion, and improves frequency response.

| LEMT5KC. oy 1r

6AB,DET.L & 0SC,

£
E
W

47
[ o]
2
AF —

(=l
Vi

AVERAGE SOCKET VOLTAGES
(Battery 6.4 V., no signal, 540 kc.,

-

1000 ohms/volt meter)
| y Tube Prong 3 4 6 8
| -y Vi&vs 200 97 — 84
' | V2 210 97 200 4.0
| g V5 — uT — 15
; ! Ve 231 250 — 156
:E ! Filter input 265 V.: output 251,
L= ! Heaters 6.3 V.
:% g ! RESISTANCE AND CURRENT

1= ! Tube Cap Prong 5 Cath. Cur,
i d Vi 1,790,000 5.8 ma.
= I V2 1,690,000 47,000 9.5 ma.
V3 1.690,000 5.4 ma.

'lH"' V4 —_— *220.000
o Vi 1,000,000 0.3 ma.
N 2 V6 ——— 470000 37.0 ma.

52 & Total plate current, 63 ma.
=¥ 2 *Also prong 3. $Vol. Con. up: dewn,
L 2,700 ohms. Voiee coil, 5% ohms.
RADIO-CRAFT for AUGUST, 1937
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'EFJ-F-E o.C
WOLTAGE

Fig. I. Fundamental circuit of a voltage-doubling
rectifier (A); and a curve showing the relation
between the transformer secondary voltage and
the averaga ou'ru? voltage. Note the waveform
(heavy outline) of the ripple voltage.

I P (N O I M
EALH pHPUT JEMSER IN WF

CIRCUITS

Through the use of voltage-doubling, high voltages may
be obtained from inexpensive low-voltage transformers.

CH A RLES Go LEN PAU L LG R T R HIT TTHR

cuit has been popular among ama-

teurs and others because it affords
a means to obtain relatively high volt-
ages from incxpensive low-voltage
transformers. Although it is known
that the maximum voltage available
from such a cireuit is nearly equal to
twice the peak voltage of the trans-
former secondary and that it is less
than this when the drain increases, very

THE VOLTAGE-DOUBLING cir-

Fig. 2. Characteristic curves of a voltage-doubling circuit for different values of capacity.

little is known about the way the out-
put voltage varies with the load and the
input capacity. The curves presented
herewith should prove helpful for de-
signers of voltage-doubling circuits.
Figure 1A shows the circuit of a
typical voltage doubler; in this circuit
a transformer has been included but the
doubler may of course work directly
from the A.C. line. During one-half of
the eycle, when A is positive with
respect to point B, rectifier C is con-
ducting and the condenser C1 is being
charged. When the polarity reverses,
the rectifier 1 conducts and the con-
denser C2 is charged. The 2-condensers
are in series with respect to the load,
resistor R, which results in double the
voltage appearing across this resistor.
Comparing this rectifier circuit with
others one can make the following
observations. Starting with a trans-
former secondary delivering a peak volt-
age of E volts and assuming all eir-
cuits to be operated with condenser

(Continued on page 125)

Here's an interesting sample (hrsf shown in
Sulvania News) of home-made service work. "We
took this speaker plug out of a set that came in

for service. The only trouble was that the wire
wasn't making good contact with the naill”, says
Broun D. Rinehart, Rinehart Refrigerator and

Radio Sales.

(Would this suggest to Service Men that a Tittle
defechve work might uncover a few “‘crimes’ like
this in YOUR neighborhood, and give you a
chance to demonstrate the difference between pro-

fessional and amateur service work?—EDITOR)

100

VOTE: NO STORIES

Ramo-CrRarr. ORsma Dept.:

I read Edward Resmarin's letter in the May
issue of Radio-C'raft, and 1 fully agree with Mr,
Rosmarin's ideas.

The story in this issue ir pretty good but many
a good magazine has gone to the ‘‘dogs™ from
stories, and their titles don't even fit them any
more. Why not publish another magazine for
the stories and let us Scrvice Men continue to
have our magazine,

Ilere i3 a hint on Emerson sets which may
help some other Service Mun., If an Emerson
34C or 101 plays good for a while, then dies out
(I've had 4 such cases), examine the power
transformer Thigh-voltage winding center-tap,
which epens. Replace the transformer.

TrACEY PETERSON

ENGLAND QUESTIONS TELEVISION
COMMENTS

RADIO-CRAFT, OrsMA Dept.:

1 have recently been able to obtain your pub-
lication regularly—the March and April num-
bers just arrived—and I wish to say that I
think your journal is excelleni in every way,

RADIO-CRAFT

www.americanradiohistorv.com

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

e R R T T

As a radio engineer of 13 years' experience
(part of this time being apent with 3.B.C. and
Marconi-E.M.L) 1 do appreciate your efforts
very much.

At present T am in charge of a radio dealer’s
service department, We are situated on the out-
skirts of Londen and a great number of Amer-
ican receivers pass through our hands.

In conclusion, I feel unable to let Phileo's
opinions—as reported in your April issue—on
British television results, pass unchallenged, 1
have personally installed a number of well-
known DBritish-made television receivers, actually
outside the “accepted” receiving radius and we
are obtaining consistently excellent  results.
Philco’s *reference to “arms and lews look like
bags of sand” iz perfectly ridiculous!

1 have shown this report to several well-known
engineers over here and, to us all, the staterment
is incomprehensible, Can it be “sour grapes”,
1 waonder?

I am interested in the ORSMA and wish you
to send me the necessary details regarding mem-
bership.

NorMAN STEELF,
Dunmow, Kséex,
England.

(Continued on page 125)
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A TELEVISION "STREAMER"
FOR SPOT NEWS

(Continued frem page 76)

friction pulley that pulls forward a transbarent
celluloid strip on a special typewriter. This
typewriter is provided with means for imprint-
ing opaque characters on the strip. This strip
is pulled forward by means of a sccond motor
housed in a scanning cabinet. Sufficient slack is
provided in this cellophane strip to permit the
making of corrections, deletions and insertions.
A switchlever, S, projecting from the side of
the cabinct enables the operator to tiransfer
from this news strip to a sccond strip, inside
the cabinet, that may carry advertising copy,
time intervals, etc. Thizs second strip is an
endless loop which repeats the same copy.

A “headlight” Iamp similar to the one used in
the receiving unit is housed in a little box on
the outside of the cabinet and projects into the
cabinet. The light, from this lamp, passes
through a lens system tilted downward and is
focused onte a mirrored, motor-driven drum
identical to the one used in the receiving units.
The lightbeam is then reflected directly upward
from the drum of mirrors, through a condensing
lens and then into the photoelectric cell located
in the top compartment.

The insert in Fig. D shows the progression
of the tape through the special typewriter.

The exciter lamp housing mentioned above
may be seen, in Fig. E. on the outside of the
cabinet that contains the scanning eauipment.
The photocell amplifier in the top compartment
also is visible. The tall rack.and-panel set-up at
extreme right s the radio transmitter equip-
ment.

Figure F discloses in greater detail the manner
in which the cellophane tape feeds through the
special typewriter; the capital letters you see on
the tape are about 3{-in. high.

Although only a single general application
of this new Television “Streamer” (or “sign’’)
is here described for Radio-Craft readers many
other and important uses are being investigated
and developed. At the present writing it seems
that future developments of the Television
“‘Streamer” may soon constitute an important, in-
dividual branch of radio that will call for the serv-
ices of various classes of expert help for manu-
facturing and inspection work, installation, etc.

*Following is a general and greatly abbre-
viated explanation, that may interest some of
our readers, of the manner in which the light-
beam is modulated at the receiver.

The first polarizer passes light rays in only
one plane, while the second polarizer passes
light rays in only a plane at right-angles to the
first ; hence, no light basses through the second
polarizer unless the rays have been first “‘twisted”
from the first plane to the second.

Here is where the mudulator functions. Inter-
posed between the two mnolarizers, it serves to
“twist’” the light rays from one Dlane to the I
other. |

The amount of light passed by the second
polarizer (degree of modulation) is proportional
to the voltage impressed on the modulator cell.
—~Editor

HOW TO MAKE
THE RADIO-CRAFT—1937
TELEVISION RECEIVER

(Continued from page 73)

myriad of varying electrical actions all of which
must be controlled in order to result in satis-
fuctory images.

Do not get discourapged by failure to reccive
good images, at first; just stick to the job until
the causes of trouble are found, and success is
sure to be attuined.

We would like to hear from Raedio-Craff read-
ers who have built this television recciver and
who are listening-in and locking-in to television
programs. A l-year gubscription to Radio-Craft
goes to the constructor who sends us a good
photograph of the best-looking job. We would
also like to know of any alterations of the con-
struction you may have found desirable to com-
pensate for differences in the characteristics of

individual components.

1937

FREE EQUIPMENT LIST

tubes.

Equipment You Can Have

Listed below are some of the things you can have
free with your purchases of National Union radio
If you don’t see what you want, ask for it!

101

Tubes You Buy Per Week

Carrying Case 2 For 1 Year (J
Clough-Brengle OM-A Freq. Modulator 11 ¢ 2 Years [
Clough-Brengle 81-A Freq. Modulator 6 LU 2 Years [
Clough-Brengle Signal Generator 6 ¢ 2 Years O
Clough-Brengle 85-A 5 “ 2 Years [
Clough-Brengle CRA Oscillograph 15 ‘ 2 Years [
Clover Remote Control Cable Kit 4 o 1 Year [
Communication Inst. Audio Oscillator 3 ‘“ 2 Years O
Electric Clock 4 o 1 Year []
Hickok 0OS-11 Oscillator 8 “ 2 Years O
Hickok No. 99 Tube Tester 8 ¢ 2 Years [
Hobart Cabinet (100 Drawer) 5 “ 2 Years O
J.F.D. Remote-O-Cable Replacer 7 ¢ 2 Years (]
Precision No. 600 Electronometer 7 o 2 Years {J
Ranger 640-740 Volt-Ohm-Milliammetey 4 ¢ 2 Years (]
Ranger 557 Signal Generator 3 “ 2 Years [
Ranger 735 Volt-Ohm-Milliammeter 3 “ 1 Year O
Readrite No. 430 Tube Tester 3 o 2 Years (O
Royal Portable DeLuxe Typewriter 10 “ 2 Years []
Service Manual (any volume except 2 & 7) 3 o 1 Year {J
Simpson All-Wave Signal Generator 8 o 2 Years (J
Simpson Set Tester No. 225 5 “ 2 Years [J
Simpson Set Tester No. 250 6 “ 2 Years []
Simpson Roto-Ranger Tester No. 220 9 “ 2 Years (]
Simpson Roto-Ranger Milliammeter No. 201 5 “ 2 Years OJ
Simpson Roto-Ranger Milliammeter No. 202 5 o 2 Years [J
Shop Coat 2 o 1 Year
Supreme No. 525 Soldering Tool 2 “ 1 Year {J
Supreme No. 450 Set Analyzer 6 “ 2 Years [
Supreme No. 510 Meter Kit 3 “ 2 Years [J
Supreme No. 400 Tube Tester 7 ¢ 2 Years
Supreme No. 530 Multi-Meter 8 “ 2 Years
Supreme No. 580 Signal Generator 10 “ 2 Years
Supreme No. 559 Radio Tester 10 “ 2 Years
Supreme No. 500 Automatic 12 e 2 Years [
Supreme No. 585 Diagnometer 17 “ 2 Years
Supreme No. 555 Diagnomoscope 26 “ 2 Years
Triplett 1503 Multipurpose Tester 8 ‘“ 2 Years
Triplett 1250 Vacuum Tube Voltmeter 6 o 2 Years []
Triplett 1240 Condenser Tester 4 “ 2 Years (]
I_ RC-837 l
I want the items checked! How can | get them? |
|
Name...oevircececccerece reeteesteeeseisesraeaee e reees ceerreenane ceerennens crreerereaes |

Address......ovvvreerennensieres s CEH Y ervveenernsrenirrerinore o SAL@ o eveeverersesrens

CHECK! FILL IN! MAIL 10

To Readers
of RADIOCRAFT f

FREE POSTCARDS MAY BE HAD UPON
WRITING TO THE PUBLISHERS

These post cards make it easy to answer
advertisements which appear in RADIO-
CRAFT, without cutting valuable data
which you may wish to save.

Many times manufacturers request you
to “clip the coupon™ when answering -
their ads. Often this means destroying
part of an article on the reverse page you
may need later for reference. Save your
RADIO-CRAFT issues complete. If you
should ever want to sell bound volumes,
or certain copies of RADIQO-CRAFT, the
resale value of uncut issues is very much
higher than that of mutilated ones. So
send for a supply of these free post cards
and use them in answering all RADIO-
CRAFT advertisers.

drilled in chassis and cabinet. You can't go wrong!
Bulld it in a few hours! To Dealers and Servicemen.
Kit of naris. ok
Kll“:;r s‘;lrv;nin tubes (1-6€6. 2-43%. 1.2525), 2

Cabinct “WP-14" "} | b e 248

Tntal
Complete Wi
Eise to buy W

rolews-phoné "Kit ((wo "units)—nothin
P-10 i
ENI and tested—extra—per unit | r . A0

ARROW RADIO, INC., 3 coptiandt st.
Enclosed piease find money order

23.00. (Balance—-C.0.D.)
Neo i . at onee

NATIONAL UNION RADIO CORP,
570 LEXINGTOM AVE, NEW YORK CITY

Build a Kit-Type

| Carrier interphone
Wireless 2-Way
Communication
System

As Featured in
June issue RA-
\DI0O-CRAFT.

Build the WIRE-
LESS-PHONE!
{Fool.proof design
—complete  in-
——dstructions ~—holes

per unit chassis _Wp-11 .$8.93

............. g $13.95
$27.90

Check [ for
Rush wircless-phone  Kit

Please Say That You Sew It in Rap10-CRAFT
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Aniazinqu Easj}*
Way to Get into
ELECTRICITY

Send Today for Details of

“Pay-After-Graduation Plan

Don't spend your life never sure of a job. Let us pre-
pare you for your start in a good paying field. Let uy
teach you how to prepare for positions that lead to
good salaries in Electricity—NO'T by correspondence.
but by an amazing way we teach right here in the
great Coyne Shops. You get a practical training in %0
days. Mail the coupon below. If you are short of money
1'll send you all details of my *‘pay-after-graduation
plan” where many get my iraining first and start
paying for it 5 months after they start schoul and
then have 18 months to complete their payments.

LEARN BY DOING —IN 90 DAYS
BY ACTUAL WORK
IN THE GREAT COYNE SHOPS

I don’t care if you don’t know an afmaturc from an air
brake—1 don't €xpect you to! Coyne training is practic.d
*‘learn-by-delng’ training. Don’t let lack of moncy hold
you back from getting all details of my amazing plan.

MANY EARN WHILE LEARNING

If you need part time work to help pay your expenscs, we
may be able to help you as we have hundreds of othiers.
When you graduate we'll give you lifetime employ-
ment service, And, in 12 brief wecks, in the great shops
of Coyne, we train you as you never dreamed you could
be trained . . . on onc of the greatest gutlaya of electrical
apparatuscever d ... realdy . engines, power
planta, autos, switchboards. housewiring, armature wind-
ing and many other branches of Electricity,

Electric Refrigeration
Air Conditioning

Right now we are including additional instruction in Elec-
tric Refrigeration and Air Conditioning without extra cost
B0 that your training will be complete and you can get
into this marvelous, rapidly expanding field.

Coyne is your great

GET THE FACTS chance to get into Elees

tricity. This school is 38 years old—Coyne training is
tested . You can find out everything absolutcly free. Simply
mail the coupon and let us send you the big, free Coyne
book with photographs . . . facts . . . opportunities. Tells
you how niany carn expenses while training and how we
ansist our graduites in the ficld. No obligation to you.
S0 act at opce. Just mail coudon,

BIG FREE BOOK

Send for my big book containing photo-

graphs and telling the

COYNE ELECTRICAL SCHOOL

lutely FREL,

S00 S. PAULINA ST., Dept. C7-78 CHICAGO, ILL.
- — ——— = e -
H. C. Lowis, Pres., COYNE ELECTRICAL SCHOOL
500 S. Paoulina Street, Dept. £€7-78 Chicago, lil.
Dear Mr. Lewis: Without obligation send me your |
big, free catalog with facts about Coyne Training aund
. tails of your **Pay-Tuition-Aft¢r-Graduation®’
Plan.

Address cevevsevsesssesccccassssssnsssssnsas

I
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THE BALANCE SHEET OF TELEVISION

{Continuced from page ®1)

by more than 450 stations in the broadeast
range) might be too much even for the very
extensive ultra-short wave range, and predicted
that any further increase eventually  would
overcrowd it as much as broadeasting stations
do at prezent in their ranze,

But this is not all. Surprisingly extensive dis-
tances were bridged by meuns of ultra-short
waves, and the dear oll-fashioned theory that
these “U.-S.W."” signals rcach only as far as
the optical sight goes, seemed to be quite shaky.
However, every one agreed that the perform-
ance quality attained was “excellent.”” Of course,
no one dared to compare the performince qgual-
ity of 348-line television with the quality by
which modern talkies are presented. but it could
be compared very well with the pcrformance
quality of silent pictures around 1%20. In short.
a final step towards the introduction of tele-
vision in the home secemed to be imminent.

Nevertheless, the RMA (Radio Manufacturers
Association) did not seem to think so, and
recommended to the F.C.C. (Federal Communica-
tion Commission) in Washington, in May 1936,
the 441-line transmission as the final standard.
Wicked tongues explained this “philanthropic”
step ("'in the interest of the American public,”
as the RMA claimed) as being founded on the
desire to safeguard for a few yeurs the ex-
cellent all-wave set business against surprise
attacks from the television faetion. This type
of comment is. of course, a8 much exaggerated
as the “coneealing™ arguments of the RMA.

The truth lies probably between the two puints
of view. and since the F.C.C. accepted the 441-
line standard, and NRBC as well as CBS are
experimenting with this number of scanning
lines. there remains nat much to discuss pro
and con regarding the increase in the number
of lines to 141,

1937 ... 7

There is doubt however that this increase in
the number of definition lines hes  brought
television one step nearer it: wgoal of final in-
troduction into the American home. But what
are the fundamental cbstacles?

(1) There seemed a year or so ago to be a
chance to reduce the price of a 360-line tele-
vision recciver to about $250, when mass pro-
duction was taken into consideration. (Remem-
ber that the price of the television recciver is
the most important factor for general introduc-
tion into the American home). However, today
ne one likes 15 commit himself as to the future
price of &t 4{lI-line sel.

{2) We are no longer 100 per cent sure that
ultra-short waves do not “jump” once in a
while far above the limit of the optical sight
as thcorcetical determinations had previously
indicated.

{(3) If we consider that the tremendous band-
width «f approximately 3,250 ke. (which is
required 1o transmit a 441-line signal) restricts
the number of television stations considerably
(in case every station has to be furnished with
a separate channel because of the “jumping
activities”™ of the U.-S.W.) we come to the fol-
lowing realization:

(4) According to RCA extimates. 80 televizion
stations are required to eover the U8, with
television signals of sufficient strength.

(5) Let us not forget the ardent desire of
the Army. Navy. civil aviaticn and the Depart-
ment of Agriculture to secur- considerable slices
of the 1-S.W, range for their serviees, What
does that mean?

(#) Something
enough space in
{for television
channels to ull

cuite simple! There is not
the nge utilized at present
transmission) to allot c¢nough
interested parties,

(7) Since certain specinlized services of saome
of the parties mentioned above are more im-
portant for the welfure and the security of the
couniry than is television image transmission.
the faollowinge probabilities cecur.

(8) Television transmission will eventually be
shifted to a range far below the present ex-
perimental range, namely to the one between
10 centimeters and 1 meter,

(9) In other words, all the experiments made
at present may eventually be repeated in a
lower wave range. with completely new truns-
mission and reception problems.

Pleuse Say That You Saw It in RADI0-CRAFT
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(10) And until all these problems are eradi-
cated, and the price for a televigion receiver has
been redueed to a reasonable sum in respeet to
the buying power of the masses, much time may
pass before television in the American home
will become an actuality.

No doubt, these 10 points massed against an
early introduction of television in the Amcriean
home are by no means seen from & very optimis-
tic point of view, and a number of them will
probably be of less grave importance than in-
dicated above. Nevertheless, thuse who are ardent

.admirers of the great art of television trans-

mission had better be prepared for an additional
delay of a few years.

TELEVISION IN EUROPE

So far. we huve searched television progress
of the past deende with an eye to American
achievements in repird to television. Now let’s
see what Europe attained. From reports pouring
in from the other side of the Atlantic, one ean
cohelude that FEuropean television technique
seems to be far advanced. 3ut all these optimistie
reports indicate only that the public abroad is
easily satisfied, as American visitors who sur-
veyed the situation assure us.

In Germany they transmit 180-line images,
and probably this year their number will be
increased to 360. In London after the extensive
housecleaning for which Baird Television, Lid.,
had to pay the bill, and only the Mareoni outfit
survived, they intend to follow the American
example and install a 441-line system. In France,

Holland, Italy and Australia, as well as in
Japun, many interesting things are in the
experimental stage, but nothing definite con-

cerning the final, future design can be said at
present. Much that is reported about the tele-
vigion transmission from the Olympic Games at
Berlin, and the Corunatiun Festival in Landon
is of hypothetical value only. and the reason is
quite simple. They have daily television transe
mission in Berlin #nd London, and even regular
programs are published in the dailies and in
various radio publications—but, how meny per-
sons are looking-in?

The author made an ardent effort to obtain
facts and figures concerning the number cf
television receivers instualled in private homes in
London as well as in Berlin. The results of this
research were quite meapger. There are prac-
tically none in private homes. According to carc-
fully-executed estimates about 1,000 television
receivers have bwen manufactured in Germany
by the three or four companies intercsted in
television, and hardly 30 per cent of them have
ever left the four walls of the laboratories. The
corresponding figures for England indicate that
about 1,200 television receivers of modern design
have been produced in the United Kingdom, but
hardly more than 20 per cent have been used
or sold so far.

The information obtainable indicates quitlo
c¢learly that television abroad is not more ad-
vanecd than in America. and if we consider the
undeniable fact that most of the televisivn
cameras are either of American origin, or have
been produced in  Kurope by utilization of
American design “recipes,” there remaing net
much to brag about concerning  acweal tele-
vision activities—here or abroad. Television iy
on its way, no Joubt. but when it will finalif
arrive j= still a question of great perplexity.
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HOW TO MAKE THE RADIO-CRAFT
SUPER-DELUXE 30-TUBE SET

(Continucd from col. 2, page 82)

ultra-fine receivers and almost every large manu-
facturer includes in his line a set having from
15 up to 37 tubes. The price range of such
receivers is from $200 up to $1,000.

For the first time in any publication, we are
going to deseribe the construction of a 30-tube
receiver  (with—optional—phonegraph  ampli-
fier, 35 tubes), the performance of which is in
the $1,000 bracket, but, nevertheless, can be
built as shown in Fig. 1 for under $250! (This
“top” price includes the highest-priee group of
reproducers—less expensive loudspecaker units
and labyrinth may materially reduce the overall
cost of the complete set-up.) The 20 major fea-
tures are listed in Table I

WHY 30 TUBES?

How and why 30 tubes are used anrd necded
is shown in the block diagram, Fig. 1. The
heavy line represents the path which R.F, sig-
nals traverse from antenna to loudspeakers.
(The phonograph chassis is optional and there-
fore may be entirely omitted.)

Such a set could not advantageously be built
on a single chassis and even a 2-chassis con-
struction would be cumbersome to build end
service. It was decided to use 4 chassis on the
“skyscraper’” method, with one chassis atop
another. (An artist’s conception of a single
rack-and-panel arrangement of the completed
chassis and the reproducer system is shown in
Fig. A the phono chassis is not included in this
view.)

These chassis are listed as follows:

(1) A 5-tube (ineluding 1 tuning “eye’ used
a8 carrier tuning indicator), 5-band R.F. Tuner,
of the superhet. type, with a continuous wave-
length range of 555 to 3.8 meters (this range
therefore includes the high-fidelity audio chan-
nels of the ultra-short wave television trana-
mitters).

(2) A 15-tube (including 1 tuning “eye” used
as an “R” or signal-volume indicator meter) 1.F.
Amplifier incorporating delayed A.V.C.. R.F.0,,
noise (static, ete.)-silencer circuit, and automatic
bass compensation.

(3) An 8-tube (including 1 tuning "“eye” used
as A.F. overload indicator) A.F. Amplifier with
type 6L6 tubes in parallel push-pull arranged
to produce an output of 60 W. with an estimated
totnl harmonic distortion of less than 2 per
cent over a frequency range of approximately
20 to 15,000 cycles.

(4) A 2-tube Power Supply having individual
output for the 6L6s

This so simplifies the construction and wiring
of each chassis that even a moderately ex-
perienced home builder could construct the com-
plete receiver. In addition to the ease of cone
struction, there is the further advantage that
each and every unit can be used separately or
in conjunction with existing equipment.

For instance, the A.F. Amplifier chassis and
Power Supply chassis can be removed and used
anywhere as a complete P.A, system. Try and do
this with any commercial 30-tube set.

NO "TRICK" PARTSI

It would also be well to point out that no
special parts are required. EVERY ITEM IS
A STANDARD PRODUCT OF A NATION-
ALLY-KNOWN PARTS MANUFACTURER.
Furthermore, every part specified is the jfinest
product of cach maker, and was chosen with a
critical eye toward long, dependable service in
each case.

Undoubtedly, many will ask, why build such a
large set and where can you use it? The answer
to the first question is that thousands of people
are satisfied with 4-cylinder cars, because they
are unable to afford something better. while
others, alwuys seeking something finer than
average, drive 16—ylinder cars. As to where the
set can be used, here are just a few exumples:
In hotels, beaches, schools, country clubs, DX
clubs, airports, churches, amusement purks,
fraternal lodges, broadeast and amateur stations.
Custom set builders—here¢'s your chance to
interest your “pet” customers in a really worth-
while radio installation that delivers results for
every single tube used.

Construction details of the various chassis will
be taken up in succeeding issues of Radio-C'raft.

Special Notice:—RADIO-CRAFT has made
arrangements to have tested and repaired
WITHOUT CHARGE sny RADIO-CRAFT Super-
Deluxe 30-Tube Radio Receiver, built in ac-
cordance with these instructions AND USING
ONLY THE SPECIFIED COMPONENTS, which
fails to function correctly; (the constructor how-
ever must pay shipping charges both ways). Not
only that, but, custom-set builders who feel quali-
fied to make substitutions and who then en-
counter trouble, too may have their sets checked-
up, in the event of faulty operation: the cost
to the set builder in this instance will be the
cost of shipping—plus a nominal charge for
making the necessary tests and repairs, and for
such replacement parts as may be necessary to
effect perfect results.

In other worde—YOU CAN'T LOSE!

(Continued from col. 3, page 82)

{13) FIDELITY CONTROL on panel, range
5,000 to 15,000 cycles.

(14) HIGH-FIDELITY, PARALLEL PUSH-
PULL BEAM AMPLIFIER, class ABI, 860-W.
AUDIO output.

(15) INFINITE BAFFLE, logarithmic-laby-
rinth type, 28 fi. back-wave travel. May use
either 2 or 3 large reproducers.

(16) THREE SEPARATE POWER SUPPLY
UNITS, | for tuner, | for A.F. amplifier stages
and | exclusively for the 4—4Lé plates.

(17) ALL CHASSIS ARE CONNECTED TO-
GETHER BY MEANS OF PLUGS AND
SOCKETS. The A.F. Amplifier can be removed

and used as a P.A. system.

(18) ALL PARTS USED ARE STANDARD
ITEMS; no special parts are needed.

(19) MEISSNER MULTI-WAVE ASSEMBLY
IS COMPLETELY ALIGNED AT FACTORY:;
no special apparatus required for alignment.
(20) PHONOGRAPH OPERATION {optional
with Preamplifier, and Phono Volume Expander
—uwith all typss of input circuits—to be built
on the 5th chassis).

COMPACT, UNIVERSAL-
MOUNTING ELECTROLYTICS

Flexibility in mounting and extreme compact-
ness in design makes the Cornell-Dubilier JR and
KR series of etched-foil dry-electrolytic conden~
sers (illustrated below) more versatile for con-
structional and replacement purposes, The type
JR is enclosed in a squure silver container, its
small size and universal mounting brackets get-
ting it into unusually tight corners. The type
KIt, shown mounted on top of the chassis, is
less than one-half the size of a similar ean-type
electrolytic, and adds symmetry and neatness
to the average service and set-building job.
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THE WESTON

Model 773
TUBE CHECKER

Here’s the new
Model 773 Tube
Checker ...
companion to
the famous
Model 772 (20,
000 ohms-per-
volt) Analyzer,
and equally outstanding. It is a perfected
emission type tester, that tests metal, glass,
spray shield and “MG” tubes under stand-
ardized load resistance , , . provides neon
short check while tubes are hot . . . noise
test, each electrode . . . cathode leakage test
« « » and many other features that make it the
most modern, profitable checker available.
Has a big, sensitive WESTON Meter and is
furnished in handsome, polished, solid-wood
.+« and the

case. Get the full details. ﬁ ; ,
[ ]
Model 775 SERVISET

u b = nl

1

A complete, modern servicing combination.
Handsome, solid-wood case contains the
Model 772 (20,000 ohms-per-volt) Analyzer,
and the new, matched Model 773 Tube
Checker. Enables you to thoroughly service
all receivers, television, P.A. systems, sound
movies, photo-cell circuits, etc. Mail coupon
for full data. All instruments can be pur.
chased under WestoN INVESTMENT PLAN,

WESTON
Lustruments

e e e e S e i i e e S St Gt S
Weston Elecirical Instryument Carparalion

599 Frelinghuysen Ave,, Newark, N, J.

Send data on Models 773 and 775,

Name. = WY
| Address et
| City Stale p——
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“LET ME TRAIN YOU ot Aome |

for A GOOD

RADIO JOB”

GetinLine for Big Money

Mohaupt Wadio I+ growing fust. Modern Toceivers

A.G.
Gmral Engneer

regiiite  thercukhy ol experts for
senvice and mnlnlm.uuﬂ Yol can heemne such an eap ..
right at home . . . through JLT.A methuds and besin

earning money almost from the start of your course.
a very short time jou wlll

Be the ONE Man |INCLUDED
in 1,000 WITH OUR

who nndersiands eversthing there TRAIN lNG

is to know in order 1o give quick
“sure-tire’” service to all kinds of

rece.vers. You can he the one man

who (un tuke the serviee Musiness |

awuy from  the old-time radio
“tinker

.
No Experienne Needed
FEven though vou Know nothing
about Ruadle now. you van aaickly
qualify the R.T.A. way to step
right ‘inte 4 well-paying position
—af  start  your own brofitable
business. No newl to shetd a lot
of time und money in training.
Tse your spare time and

LEARN AT HOME

This efficient time- |
Most W.T.A. membern start mak- | saving. trouble.find.
ing money right from the bhegin- | ing Circuit Analyzer
ning. 'rh': ?'pei ial un]mm;. cqnlp and Resistance Tesler
mient which i supplied w ke
s comt " maken Thin poRsinle. | #elps you to  make

money without delay.
oday for our Interesting Qur Free Book tells
B«mk FREE you how.

Dan’t Put It OF—Send Coupon Now I

RADIO TRAINING ASSOCIATION OF AMERICA |
4525 Ravenswood Ave,, Dept. RC-87, Chicago, I1I.

T TL L R L R R L LR R

l)on t wait—ret started now. Wite
Radio

: RADIO TRAINING ASSN, of AMERICA L
' Dept. RC-87, 4525 Ravenswood Ave,, Chieago, HI. [
Gentlemen: Send we details of your Enrollment Plan §

8 and information un how to learn 1o make F¢al money ']
8 in radiv auick. H
L [ ]
g NAME +0-ccerrannocarceerneearsosan PRI |
: '
- [ ]
] AddTess ., cciernns Basene secane N saeaaan ]
H '

L]

l ]
]
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ELECTRIC PENCIL
A electric  tool F

that embosses on
leather. wood. silk,
paper or other ma-
terial. Writes like a
pencil.
The writing can be
embossed in any of
the five following
colors: Gold, Silver,
Red, Green, Blue.
A roll of colored
foil of each of these colors is furnished with
the outfit. Cord and plug is included in the
bax. Also 4-page instruction booklet. Plugs
into any electric outlet, A.C. or D.C. 110
volts. Amount of current used is nesligible.
Very useful to anyone wanting to emboss
books, weoden objects. leatherware, fabrics,
Radic panels. hat bands. stationery L!uods.
gifts, tools, 1nstruments etc.
Size of writing tonl 6", Size of box contain-

STOCK NUMBER: 3204 ELEC-
;RIEEEMBDSSING SET. YOUR

ing outfit 107x81,"
2.27

Sent postpard any
Money back Quarantee

WELLWORTH TRADING CO.
Dept. RC-837
560 W, WASHI.\'GI'I‘ON RLVD.. Chicago, II.

Srenl Lo e be e

CORMIEN WIHL 0. 30 CHWMEH #18 HIW YOaN CIFY
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KEEPING YOLTAGE CONSTANT

(Countinued from page 79)

acteristic curve of a filament type of regulator
tube, the WL-R96 (Fig. 1A). The curve shows
only the relatively flat portion which would
drop rapidly to zcro if the scale were extended
in that direction and which would rise rapidly
if carried farther to the right. Tubes of this
type are ordinarily rated for operation over the
flat portion of the curve where the voltuge
change s greatest with & minimum of change
of current. They might well be rated to operate
from 4 to 8 V. because the average increase in
current is approximately ¥ per cent over this
range.

In a circuit (Fig. 2A), the filament type of
regulator tube may be used to maintain the
filament current through a radic tube, A, at a
fairly constant valie even though the line volt-
age may be varying to a large extent. For
instance, if the normal filament potential of
the tube, A, is 6 V. at 0.25:A,, the drop
through the regulator tube would be § V. when
the line potential is 12 V.

If the line voltage decreases to, say 10 V., the
curreat through both tubes would decrease, re-
sulting in a slight voltage decrease at tube "A™
but in a much larger decrease in the potential
on the regulator tube, namely to approximately
4 V. The normal operating temperature of tube
A will not be appreciably reduced thereby.

Conversely, if the line voltage rises above 12.
most of the increase in voltage will be absorbed
by the regulutor tube with A  experiencing
only a slight increase in filament potential. This
charucteristic of the regulator tube insures the
operation of tube A under practically its
optimum condition at all times even though the
tine voltage may be varying by a rather high
value.

INCREASES LIFE

Maintaining a eonstant filament voltage on
tube A gives a more stable operation with
‘n accompanying increase in life. This is par-
ticularly important in thoriated and oxidized-
couted filaments where the emission of electrons
depends upon the operating temperature of the
filament and where the emission is adversely
affected if the operating temperiture remains
high or Jow for any appreciable length of time.

To keep the filament operating temperature
at its best value, this regulator tube should be
mounted in a chimney-like structure. In that
way, the cooling air around the tube will cir-
culate properly. There is an added protection
against air leaking into the bulb, mixing with
the hydrogen, and possibly causing an explosion.
The Type WL-896 regulator tube (right, Fig.
C) has a standard lamp base like that used on
mazda Jamps for household and industrial Jight-
ing.

GASEOUS REGULATOR TUBES

Operation of gaseous regulator tubes depends
upon proper electrode design and upon the
characteristic of the gas when ijonized between
the anode and cathode. It should be such that
slight variations in voltage will produce relatively
large changes in current. Although the regulat-~
ing characteristic depends upon the design of
the tube for the desired operating range, most
types are designed to operate with a drop of
approximately 100 V.

If the voltage hetween the anode and cathode

increased slightly. the ionization increases
very rapidly. Henee, high current may be ear-
ricd by the tube with only a slight increase in
apblied voltage.

Similarly. if the applicd voltage is decreased,
the ionization drops rapidly and the current
through the tube is decreased correspondingly.
Thus, there is continual fluctuation in the num-
ber of positive jons present hetween the elec-
trodes. The result is a continuous change in the
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tube resistance and consequently in the current
passing through the tube. Because the regulation
characteristic depends upon the gaseous con-
duction phenomenon, the reshbonse of the tube is
instantaneous in both the increasing and decreas-
ing directions. Therefore, there is no thermal
Jag or delay caused by overshooting or under-
shooting the desired output voltage.

The average characteristic curve of a gaseous
type of regulator tube, the WL-706 (Fig. 1B),
may be considered typical of this class. Its
current changes by a very large degree as the
applied potential is varied by only a few volta.
It should be rated to operate over that part of
the curve which gives satisfactory and stable
operation. Operating it at current values too
low makes the regulating characteristic erratic.
Too high current values may overload the tube
and ultimately destroy it. It is far better to use
several tubes in parallel.

In buth the gaseous and the filament types of
regulator tubes. regulation is obtained at the
expense of using unwanted power which must
be liberuted as heat in the bulb. Obviously then,
adequate cooling or circulation of air should be

A—Average characteristic curve of the gaseous type
of regulator tube. The WL-706 is considered typical

its class.

B—Characteristic curve of WL-896 filament-type
requlator tube showing only the relatively flat por-
tion which would drop rapidly to zero if the scale
were extended in that direction and which would

of

rise rapidly if carried farther to the right.
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¢ SERIES RESISTOR
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@ FOR INTER
MEDIATE
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SUPPLY

= BALLAST RESISTORS
= TIP RESISTORS

A—The filament type of regulator tube may be

used to maintain the filament current through a

radio tube, A, at a fairly constant value despite
ine-voltage variations.

B—A typical circuit in which the WL-706
type regulator tube may be used. The loa
not be more than 100 V. at 0.5-A.

C—For higher voltage requlation, two or more
WL-706 tubes may be connected in series.

aseous-
should

D—If higher currents are to be regulated or if a
finer degree of re%ulahon is demed, two or more
tubes may be connected in parallel.
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provided. The gascous type of regulator tube
can, therefore, absorb or reject current as
needed so as to maintain at a more constant
value the wvoltuge and consequently the current
te some associated piece of equipment.

The pgaseous type of regulator tube, the WI.-
706 (left, in Fig. C), is typical of this class. 1t
has the UX type of base which has been espe-
cially modified by a flange which provides greater
protection against bulb  loosening  under con-
ditivns of extreme vibration. A tube of this
size will absorb currents up to 0.6-A.

AUGUST,

for

AUXILIARY ELECTRODE PERMITS
LOWER YOLTAGE

An jnherent characteristic of n gaseous dis-
charge tube js that the gas glow, or ionization
will not start until a vollage somewhat higher
than the operating vollage is applied between
the electrodes. In the WI.-706 regulator tulwe
therefore. an auxilinry electrode on & speciul
cireuit connection initiates the ionization, per-
mitting the tube to start and be uysed at lower
viluaiges. The starting voltage of this tube i
only a few volts higher than the normal operat-
ing value.

A typieal dircuit, in which the WL-706 regula-
tor tube may be used (Fig. 2B) is suitable
where a load of not more than 0.5-A. at 110 V.
is to be regulated. If lower voltage and current
Joads are to be regulated., the load resistance
may be tapped as in a patentivmeter. Of course
it is imperative that the D.C. supply voltage
should be socmewhat in excess of the veoltage
ratings of the regulator tube.

Where hirher voltage regulation is desired.
two or more of the WI.-706 tubes may be con-
nected in series (Fig. 2C). In a similar manncer.
if higher currents are to be regulated or if a

finer desrree of regulation is desired, two or
mote tubes may be connected in  parallel
(Fig. 2D).

Our Iuformation Durean will gladly supply

mannfacturers' names and addresses of any
Heng orentioned in RADIG-CRAFT. Plecse eu-
close @ stamped and self-addressed envelope.
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“HUSHED POWER”

VOCA-

—one  of many  exclusive

GRAPH features

*"Hushed Power'—provides more usable watts
from the same rated power output—thus giv-
ing you more sound per dollar invested.

“"Hushed Power’—performance is secured by
new circuit design and balancing stage gain
to give greater output with fewer tubes. These
tubes are operated at lower ratings, thus re-
ducing noise and overload.

“Hushed Power''—results are not guesswork.
Every VOCAGRAPH amplifier must pass tests
for gain, output, and wave-form on the beat-
note audic oscillator, power level indicator,
cathode-ray oscillograph, and General Radio's
finest wave-analyzer.

Series 40 Line—offers these additional fea-
tures: Built-in monitor speaker; Dual tone
controls; All plug-in connectors; llluminated
control panel; and modern streamlining. Write
for full description.

A CIRCULAR-IMAGE
CATHODE-RAY TUBE

(Continued fram page 735)

Fig. 2. A one-millionth-second impulse is here in-
dicalad at 'a frequency of 7.6 megacycles.

Fig. 3. A waveform is here shown extended to 3
cycles for more detailed analysis.

Please Say That You Saw It in RADIO-CRAFT

While passing between the plates of the
cenaxial condenser (sce diagram), the beam is
“pulled up and down" ; of course in radial dire:-
tion. i.e.. from the center axis of the tube
towards the wall of the tube. and vice versa.
It is not necessary to be a svientist to realize
that this "cone condenser” in.its very principle
is nothing but an clement replacing the second
pair of plates usually found in  ecathode-ray
tubes, to force the heam into vertical motion.

It is quite logieal that a rotating beam *“‘pulled
up and down” in radial direction must appoear
upon the fluorescent screen in the form of a
circle which iz “decorated” by the wave pattern.
As the illustrations, Figs., A and 1, indicate,
this is actually the case.

USES OF CIRCULAR OSCILLOGRAMS

I.—Continuous PPatterms. The first advantage
we observe by aperating with a revalving beam
is the fact that oseillograms without any gap
may be obtained, which is of great importance
in the instance of fast-changing electric ficlds.

In the enxe of present-type C.-R. tubes, im-
portant imdications may be lost becnuse they
appear by accident during the “backtrace” of

the beam ; since there is no gap but rather con-
stant registration in this new “polar-coordinate’
C.-R. tube, an important advantage (use of the
Lacktrace) is obtained.

2.—TLong-length Pattern. The second advantage
of the new cathode-ray tube is the fuct that the
lenpth of the oscillogram is about 3 times as
long as the beam of an ordinary tube of the
same size which “paints” the curves to be regis-
tered in u horizontal direction across a fluorescent
screen.

This i3 easy to understand because we know
from our school mathematics that the circum-
ference of a circle is 3.1416 times as long as its

{(Continned on page 107)

www americanradiohistorv com

New VOCAGRAPH

Sound Systems

Combine— Startling Performance

Lowest Cost

Here is the answer to your sound problems! Quality
performance at a new low cost.

You ask how it is done, for NONE HAVE DARED to
take such a revolutionary step. Onl
the advantages of '"Hushed Power'
preduction methods, can afford to offer so much per-
formance per sound dollar.

The new VOCAGRAPH line was designed today—for
tomorrow's
engineering and production

VOCAGRAPH, with
design and modern

needs—overcoming the usual time-worn
an

dicaps.

The complete line contains over twenty models in sepa-
rate chassis, semi-portable and fully portable systems.

Write today for
bulletin,
VOCAGRAPH catalog.

ELECTRONIC DESIGN CORPORATION

Yz

your copy of the new engineering
“NONE HAVE DARED," and the complete

162-D N. May Street, Chicago, U.S. A,

]
AGRAPH Sounp Systems F

Send at once new YOCAGRAFPH Clip and :
engineering bulletins, complete Mall 1
catalog, and dealer net prices Today H
L}
Name ..... 00000000 05 [ ]
]
Address ...l :
]
City . Stata 1
L]

RELIABLE

MODERN

T T TR TG T E R TR

KEN-O-DRIVE

The Maodern Answer to Critical
Driver Operation

KEN-O-DYNE

The Precision Method of Matching
Qutput Tubes to Speakers

KEN-O-LINE

Efficient Coupling
From Universal Line

The Device

Ask Your Dealer For Our 16 Page
“T” Line Catalog Which Contains
A Large Selection Of Modern Audio
Circuits.

KENYON

TRANSFORMER CO., Inc.
840 Barry St., New York, N. Y.

Export Dept., 25 Warren St., New York. N. Y.

I TR T S U TR AT


www.americanradiohistory.com

106

the AMPERITE

ideal for desk. pulpll. tooilighls. ban-
quets. Leal spring suspengion octs as
shock abaotber STAND ONLY
LIST $4.00 NAME PLATE with call
letiers . . . LIST 8200

MICROPHONES: Mode! RBHn (High
" Imped): or RBMn (200 ohms) with

cable coanecior § swilch ust
54200 Modsls RBSo. RSHn, with
ewiich only .. LIST $32.00

No Peaks! No Splashing! Real
Broadcast Quality! RF Choke Cir-
cult included in microphone. Qut-
put.~68 db. Operates directly into
grid. MODEL HAM (High Imped.)
or MODEL HAL (200 ohms) ... Gun.
metal. LIST $22.00. Chrome LIST
$23.00. Price includes Ham Desk
Stand, Call Letters, and 6 teet of
cable

MODEL RAL $22.00 LIST

A popular Amperile Velocity of
very high excellence. Used for both
speech and music. No peaks. Flat
response over gudible range. Out-
put—~68 db. Triple shielded. Shock
absorber. swivel bracket. MODEL
RAL (200 ohms): or MODEL RAH
(2000 ohms) high impedance . , .
FREE: Window Decal
&Window Display
AMPERITE (@ w1 soRBwAY. B ¥

AMPERITE

IkiFimg @ \l-rll-ln T T

fn‘l'ft! giani

——
Sotar
e

COMPACY
Dry Electrelyile

CAPACITORS

So emall  completely
lil:ﬁ standerd sises in de-
pendabilily! All wsmal capacities;
two ratings, 450 v.w, snd 200 v.w.
You won’t believe your cyesl

SOLAR MFG. CORP.
$99-601 Beosdwiy. New York. N Y.

efficient ..

Vest Pocket Adding Machine

Sturdy Steel Construction, Tifetime
Pocket Companion, it} St

FACLA,

Muliinlies, Ivivides. 999, -

!'!H).!IU A real machine—guarantecd

5 ?r 5. Nemd hame and adidresy, We
Khip lmnu‘vllnll-l') On delivery, pay |

postman $2 Dlus foew ecents posls

age). (Fore ntrics send eash.)

F \uu!‘ money back aft-

ree s s“ e 10 days Irial of nat

q T i matisfied. housands
fr al ) O atisfied  users.
A Send no TTotal Kena for Special Of

st

) for ta agents.
TAVELLA SﬂLES CO 21 Woest Broadway, New York, N. Y.

HAVE YOU SOME SPARE ROOM

& basement or garake where you can do lght vmrk"
\\e can offer you a profitable propusition casting 5
and 10e¢ Novellics, Ashtrays, Tu¥ Automohlles, etc
a8 Mabufucturer for Hem of many Years stand-
ink. No experlence necessary as woe furnish full in-
structions with moulds, 0 interested in devollng your
spare or full time to profitable work and you mean

strictly business write AT ONCE for full detalls
B4 We o are Iy ¢~lm|m. arcangeients  tor  supply

ol our goods.
METAL CAST PRODUCTS CO.

Dept, 26. 1656 Boston Roead. New York, N, Y.
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THE DELTA-T PAD —
INEXPENSIVE P.A. CONTROL

{Continued from page 94)

schematically shown in Fig. 2. We have re-
named the last-mentioned network the *Delta-T"
Pad because it is a combinition “Delta’ cirenit
and “T” Pad. The attenuators are shown inserted
in a line having Z-ohms impedance. Under these
conditions the impedance is constant and egual
to Z ohms looking in the arrow direction from
the source remardless of control setting. This
i8 indicated on each sketch.

Figure 38 shows the physical layout of the
3 types of control. Notice that both the “T*
Pad and *x” Pad use 8 variable resistors in
tandem. The *'Delta-T" 1'ad incorporates 2
varinble resistors and 2 small fixed resistort to
accomplish the same results. The economy of
this control is apparent from the construction.

HOW THE "DELTA-T" MAINTAINS
CONSTANT IMPEDANCE

By properly tapering the 2 variable-resistanc¢e
wections of the *"Delta-T” Pad (shown as C and
D in Fig. 2C), constant impedance is main-
tained in both directions through the control.
Both small fixed resistors have the same resist~
ance in ochma as the line impedance. In the ex-
treme counter-clockwise, or 'off'” position, the
resistanee value of D is zero and C is open-
circuited, thus the fixed resistor Z is directly
across the line to mateh the sourece impedance.
In the extreme clockwixe, ar ‘“on™ position,
resistor C is short-circuited and D is open-cir-
cuited. Under these conditions the control is not
in the circuit, since there is zero secries resist-
ance and the shunt resistance is open=cireunited.
The Bource works into the load impedance glone.
This means that the control hax zero inscrtion
losa.

Figure 4 illustrates the actual impedance and
attenuation characteristies of a 50-ohm pad. In
this cance the ioad impedance is also 50 ohms.
A perfect control would have an impedance

curve as shown by the dotted line. The actual
curve varies so little that the ditference is un-
noticeable. A perfect attenuation curve is also
a straight line. The attenuation decreasea (or
the volume increases) in dircet preportion to
the knob rotation. The actual attenuation curve
iz so close to a straight line that the difference
is negligible.

The “Delta-T" Pad can be used in series, in
parallel, or series-parallel mixing cirenits, as
a pain eontrol at the amplifier input, or in
any low-impedance attennator circuit. The power
level limit nt which the unit can be operated
is plus 22 db. above zero level or 1 W. Cases
are rare when a higher level than this will be
encountered in input ecireuits. The ‘Delta-T"
Pad is designed for this service.

This article has been prepared from date sup-
plied by courtesy of Centralab.
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Fig. 4. Impedance and attenuation characteristics

of a 50-ohm pad.

A SUPERSONIC "FOG SHAKER"

(Continucd from page

smoke
were

dust particles), chemical warfare
screens, and e¢ven cigarelle smoke
quickly flocculated by the sound.

Although all experiments performed to date
have been on a laboratory ecale engineer-
scientists hail the diszcovery as containing the
answer to the fog problem chiefly becguse direc-
tional beams of powerful supersonic waves are
capable of extremc amblification by existing
methods. Maore accurately, a central “beam” of
sound can be confined to a cone of small angle.

Recently a room filled with heavy tohacco
smoke was quickly cleared of smoke particles
by sound-wave flocculation. In this tobacco smoke
experiment any possible cffcet of standing waves
as pruoduced within the glass tube of the original
ecxperiment, was avoided. Given a sufficiently
powerful supersonic or high-frequency sonic gen-
erator there is every reason to believe that the
same effects can be obtained on a larger (out-
door) scale.

Until this or a similar discovery finds appli-
cation, & few quarts or gallons of water dis-
persed as for will continue to ground planes
and bottle up shipping.

NATURE OF SUPERSONIC WAVES

Inaudible vibrations usually below 25 cyeles per
second are known as gubsgonic or infrasonic while
those above audibility (20,000 cyclex per second),
fall under the heading supergomic or ultrasonic.
Normal range of hearing extends roughly from
20 to 20,000 vibrations per second.

Biologists have often wondered whether ani-
mals produce sounds above the range of human
audibility in the range of supersonics. They have
noted that a humming bird continues to sing
above the point where sound is audille, These
vibrations amplified and heterodyned or com-
bined with a vihration of a different frequency,
give an audihle vibration in a radio loudspenker.
By this means it has been found that the main
fredquency produced by crickets is 5 octaves above
middle C on the piano or R000 vibrations per
second. Other strong vibrations occur at 16,000,
24,000 and 32,000. Anyone disliking the audible
sound of the cricket should consider themselves
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fortunate in not being able to hear the *“loudest’
part.

This supersonic world is a weird one especially
during a high wind. Scientists have listened-in
to vibrations emitted by leaves resulting from
wind action. Rubbing of clothing or hands can
be heard a considerable distance away. Interest-
ing effects ave obtained by igniting a match. The
ticking of a watch can be identified up to
30,000 vibrations per second.

The first use of Rupersonic waves was made
by Prof. P, Langevin of Paris although Lewis
Richardson suggested their use previously, just
after the collision of the Titanic with an ice-
berg in 1912, The Langevin acoustic osecillator
appeared in 1917. It was based on the discovery
by Curie that if a disc of natural quartz was
compressed its facer became oppositely eleetri-
fied, the electric charges being reversed if the
disc was subjected to tension instead of com-
preesion.

If a slice is cut from a crystal of quartz by
first cutting perpendicular to the long axis of the
crystal and then cutting a slice from thizs with
faces parallel to the long axis and perpendicular
to a pair of faces, application of an alternating
difference of potential will produce a periodie
change in its thickness. I'L.cing the free face in
contact with air, water. oil, or any fluid. super-
sonic waves may be generated in the fluid.

If optieal wavelengths—ordinary light waves—
are compared with their acoustical relatives, the
supersonic waves, the differences will be found
to be almost infinitesimal. Both exhibit the
phenomena of refraction and reflection. 1f this
resemblance is a close one as indicated. super-
sonic waves should affect photographic plates
exactly as light rays do. Evidence has been
forecoming that this actually is the case.

Other methods for the production of super-
sonic waves include large sirens and similar
large-volume-connd producers such as whistles
and the Hartmann device. Magnetostrictive vi-
brators as used by St. Clair are also transmitters
similar to the ordinary electromagnetic telephone.

This latter device was used with considerable
success for underwater signaling during the
World War.
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Recent applications include the sonic marker
beacon for fog aviation (between 2,000 and 4.000
cycles).

Langevin observed in the course of his marine
signaling experiments that fish entering a beam
of high-frequency sound waves were, in some
instances, killed as a result. Led by this observa-
tion many experimenters have studied the
biologicul effects of such vibrations. Effects such
as the arrest or relardation of beating of an
exposed, isolated frog’s heart and embryonic
heart of a chick, and increase in agglutinating
power of certain streptococei are reported
examples,

If intensive sound beams are used to combat
fo it will become necessary to make a thorough
check of their physiological cffects including a
possible lethal action. Fortunately transport
plines are sound proofed although it may be
necessary to sound proof even more effectively.

Engincers hope to be able to shoot hales
through a 5,000 foot fog so that beacon lights
will be visible to a pilot flying well above the fog.

These lights from the proper altitude would
serve to outline the boundaries of the air field.
In addition any efficient system of fog dis-
persion should be capable of keeping the imme-
diate landing area cleur and free of fog.

In the meantime, metallurgical applications
such sas the scttling of smelter dust can be
very efficiently and inexpensively made of St.
Clair's discovery. An annual saving amounting
t> millions of dollars is indicated by applica-
tion of supersonic waves to this field.

EARLY ATTEMPTS TO DISPERSE FOG

Long ago an Engli:h physicist by the name
of Aitken showed that a drop of moisture can
form only around a tiny particle such as make
up dust. Without dust there can be no clouds
of fog. In spite of the fact that the presence of
dust particles is vital for the formation of
fog. many attembts to clear up fog have been
made by adding more particles to the air. One
such attempt involved the use of clectrified sand
seattered throuyh fog banks from an airplane.
Since electrified particles tend to repel each
other, it is entirely possible that fog particles
similarly charged act in a like manner. Electri-
fied sand successfully dissipated fog, perhaps by
neutralizing the charges sufficiently to cause
floceulation. Obviouxly the cost of electrifying
enough sand together with the necessity of
sprinkling it from airplanes, in order to clear
an area of any apprecviable size, was far from
practieal.

Anyone of an observing nature may have
noticed the clear areas along a seashore during
a fog. Sea spray liberates tiny granules of salt
which are very hygroscopic or in other words,
readily able to absorb moisture. The rapid
evaporation of sea spray relcases a by no means
inconsiderable amount of salt of this character.

About 3 years ago something resembling sea
spray in its effect, was tried at the Round Hill,
Massachusetts, estate of the late Col. E. H. R.
Green where fog drifting in from Buzzards Bay
ix a frequent visitor. Colonel Green, son of the
famous Hetty Green, activated by a great in-
terest in science, was noted for his assistance
to just such projects as this of fog dispcersion.
The apparatus as set up was devised by Henry
G. Houghton, Jr., of Mass. Inst. of Technology.
It consisted of a system of pipes and nozzles
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suspended 30 ft, above-ground for a distance
of 100 ft. from which chemicals could be re-
leased in a fine spray.

A disagrecable, thick fog sweeping in from
the 13ay was the favorable occasion for the first
experiment beyond that of a laboratory seale.
When Houghton turned on his chemical spray,
fog disappeared leaving a clear lane about 100
ft. wide for a distance of 2,000 ft. surrounding
the pipes. This was the greatest success achieved
in the history of fog-clearing. Regardlexs of such
evildence of suecess no one rushed forward to
apply Houghton's fog-eliminating system.

Karl T. Compton, President of M.L.T., has
stated that, A method has been invented and
tested during the past 2 years which is successful
in dissipating fogs created artificially in the
Inboratory and whieh gives reasonable promise
of being eapable of development to produce clear
patches or holes of a few thousand sq. ft. in
area in a natural fog,

“Preliminary plans have been made for equip-
ment to open a permanent hole through a fog
throurh which o beam may be sent into the clear
sky above the fog or which may be used as a
landing lane, and other apparatus for opening
the fog for a limited rcgion ahead of a ship
or below a flying plane. Although this develop-
ment is still in the laboratory stage, the problem
of economy and safety in transportation through
fog is so great as to justify the attempt prac-
tically to develop any proposal like this one.
which has successfully met theoretical and
laburatory tests.”

Other methods of *‘precipitation™ or removal
of particles suspended in gas are known, but
are not applicable to larwre scale operations in-
volving luarge volumes of air or gas. The Cottrell
process, one such method, uses a strong electric
or so-called static field,. A more recently an-
nounced eclectrostatic precipitator, devised by
G. W. Penney of the Westinghouse Laboratories,
is stated to be of reduced size, voltage and power
requirements also to give a reduction in the
formation of ozone and nitregen compounds.

G. R. Tatum, of the Cruft Laboratory, Har-
vard University, was able to clear up water
vapor, titanium tetrachloride (aerial smoke
screen), and cigarette smoke by means of
apparatus almost jdentical with that used by
St. Clair thus corroborating the original dis-
covery. All 3 rebresent future commercial appli-
cations (1) dispersion of fog, (2) chemical
warfare use, and (3) smoke-free theaters and
smoking rooms.

The Chemical Warfare Service interests itself
solely in substances producing powerful physi-
ologzical action such as irritation of the lungs,
inflummation of body tissue or a copious flow of
tears, act as a screening smoke or have incendiary
action. Only about 12 praetieal wur gases, 6
screening smokes and 3 or 4 incendiaries are
known.

Typical smoke screens irclude the black oil
fuel smoke emitted from destroyer funnels, white
phosphorus smoke of artillery shells and the
dramatic and picturesque curtain dropped from
airplanes in the form of titanium tetrachloride.

Supersonic waves will eventually be used, it
seems, to clear a path through *“solid” smoke
screens for the purpose of locating the encmy.

{The author of this article was formerly

Associate Metallurgist, U. S. Bureau of Mines.
—HKditor)

A CIRCULAR-IMAGE CATHODE-RAY TUBE

(Continued from page 105)

diameter. Expressed in other words, a greater
number of patterns may be made visible by
use of the same screen size.

Polar-Coordinate Osecillograms. The third ad-
vantage of the new oscilloscope tube is the nolar-
coordinate diagram printed upon the outside of
the fluorescent screen.

The diagram is divided into 100 radial sections.
This diagram is an important help for time
measurements, etc., because the number of
revolutions executed by the beam in each second
divided by the number of radial sections (covered
by the curve which is reproduced), indicates the
time in tiny split parts of & second.

Let us take an example when the beam rotates
at 200,000 revolutions per sccond—the curve
then reproduced upon the screen covers only one
segment of the radial screen division. It is easy
to find that the length of time “covered” by the
oscillogram in question is 1/200,000 divided by

Please Say That You Saw If in RADIO-CRAFT

100, which gives 1/20,000.000 second—a time as
yet not measurable with such great ease on
any other instrument.

This time measurement,
terms of radio technique
freduency of 20 megacycles (mes.). If only a
section of the tube ascreen is cuvered by the
curve plotted we register a frequency of 40 mes. ;
and when only a third of a radial section is cov=
ered by the curve, the time indicated is exactly
1/60,000,000 second. This value eorresponds with
a frequency of 60 mcs. or expressed in meters it
equals a wavelength of 5 meters.

To make these measurements more exact, pro-
visions uare made to vary the dJiameter of the
circle painted behind the fluorescent screen, A
simple variable resistor in the plate circuit of
the oscillator tube which feeds its current into
the “beam-rotating-device” of the cathode-ray
tube does the trick without great difficulty.

when explained in
corresponds to a
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TRADE ®MMARMH

Raytheon preductien methods
are the most scientific and ac-
curate in the tube industry.
Every Raytheon tube is check-
ed more than 87 tip}s during
preduction!

Te insure uniform quality
of raw materials, Raytheon
employs metallurgists. chemists
and engineers of all kinds to
check and re-check avery piece
of material used in a Raytheon
tube. The Raytheon tubes you

sell your cus-
tomers
right.
Used and
dumnhhid

- | by all leading

radio parts
I dealers and

servicemean.
On

JTUL

RAYTHEON PRODUCTION
CORPORATION
420 Lexingion Awve, 55Chopel Sireet
HewYork M. Y. Mawian, Mais.

445 Lake ShoreDr. 555 Howard 5t

Chicoge., I, San Froncisco, Call

415 Peachiree Street, M. E.
Allania, Ga.
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DON'T/

BUY ANY AMPLIFIER
OR P.A. SYSTEM

until you read our bulletin describ-
ing a new line of 1938 advanced
amplifiers designed by A.C. Shaney
with such revolutionary features as,

Cathode-Drive Amplification
Avtomatic Feedback Suppression

. F. B. Beam Power Amplification
Automatic Audio Yelume Conirol
Floating Audio Power
Automatic VYolume Expansion
Plus many other exclusive features.

Our Amazingly Low Prices, FREE TRIAL
OFFER, and Usual FIVE YEAR GUAR-
ANTEE Make It Well Worth Your While
to Write To-Day for Free Bulletin No.

PA 887. Free P.A. Consulting Service.

AMPLIFIER CO. of AMERICA
37 West 20th St., New York, N.Y.

FACTORY TO YOU

NEW_REMINGTON NOISELESS PORTABLE!

'Ofﬂ.ﬂ.‘f

— it Famous Remington
1 Noiseleas Portable that
speaks in 8 whisber, only 10c a day, direct from
factory. Standard keyboard. Automatic ribbon
reverse, Variable line spacer and all the conven-
fences of the finest portable ever builtt. PLUS
the NOISELESS feature. Act now. coue
pon TODAY for details.
You don’t RISK a Penny
‘We send you Remington Noiselesa Portable for
%Oldays' free trial, 1f not satisfied, send it back.
e pay all shipping ¢

FREE Typing Course and Carrying Case
You will receive FREE a complete %i‘mﬁliﬁed
m)mde coursemilr_ld'l‘ouch Typing. AI‘}M bl_t E. n‘.

ndsome, 8 carrying case. No obligatio!
Mail coupon for Lull detaila~NOW
sttty e ——
Remington Rand In¢., Dept. 189-8
815 Fourth Ave., New York, N. Y.

Tell me, without obligation. how to get a new_Rem-

1 iseless Portable, plus F: ing Co
S Currying Cases Tor 10: & day. Sond Cataloman ™
Name

PATENTS—TRADE MARKS

All cases submitted given Dersonal attention by
membere of the Hirm.

Form ' Evidence of Conception’ and
instruclions
“*How to Establish Your Rights''—Fres

LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICES

436 Bowen Bldg. ‘Washington, D. C,

o “HAM" SPECIAL $ipears l |

A highly cficient rode
teacher wusing heavy spe-
cjally  prepared  waxed
paper tape, having  two
rows of perforations. [
Write for Fiee folder AS.
We are the ori-inators of ’ [

this type instrument
Yl

FOR TEST EQUIPMENT-
BUY RCA RCA makes all types of test cquip-

ment—inciuding che popular
Cathode Ray Oscillograph and Oscillator. RCA Tese|
Equipment is used in che RCA instcument factories|
=by maior set manufacturers and thousands of ser-
vice engincers—proofthatit’s good! Available acmod-
crate cost. For full details write to Parts Division,
RCA Manufacturing Co., Inc., Camden, New Jersey.

with  tapes

!nnlru'gl;ncb

prepa y _expert and

complete course: all for TELEPLEX CO.
$11.95. Without Osclllator. 72-76 Cortlandt st., N. ¥.C.

Asecrvice of the Radio Corporation of America.
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THE LATEST RADIO EQUIPMENT

(Continued from page 93)

WIRED INTER-OFFICE
SYSTEM (1435)

IS 4 tube ““Vocall” unit is of the selective
eall and selective talk type. Dial connection of
remote station. The talk-listen key is used once
the dial system has established connection. The
unit is provided with busy signal. Inter-station
conversation s strictly private at all times.

NEW ANALYZER INCLUDES
WIDE-RANGE SCALES SI436)
{The Clough-Brengle Co.

IRECT-READING capacity scales on this
new ‘‘Super-Unimeter” cover all values from
250 mmf. to 16 mf., in 3 ranges, Resistance
ranges are said to allow *accurate measurement’’
of values from Y-ohm to 20 mefs., in 5 ranges.
Voltage range: 4/5/50/500/1,000, D.C.;
0/8/40/160/400/800, A.C. Current: 0/50/500 ma.,
D.C. Available in both portable and 10-in. relay
rack mounting types. Built-in power supply.

30-W. ALL-PURPOSE [10-V. A.C.
AND 6-V. D.C. SOUND SYSTEM
(1437)
(Webster-Chicago)

HE COMPLETE sound system consists of a

80-W. amplifier with phono turntable, new-
type crystal microphone, and 2 heavy-duty
permanent-magnet sheakers. The only change
needed from 6-V. D.C. 1o 110-V. A.C. is to
change the plug-in tyne power pack.

NEW VELOCITY MIKE UTILIZES
"DEFLECTORS" (1438)

NEW principle in microphone design which

tends to amplify the pick-up angle in
front of the microphone and reduce it at the
rear, thus enabling a wider angle of pick-up
and yet reducing the danger of feedback from
the reverberated sound waves, has been de-
veloped, As a result, two of these microphones
are said to adequately serve an area previously
requiring 3 microphones of the same general
type.

Modernistic design. Available with a thumb-
operated switch (shown at bottem of unit) de-
signed to prevent accidental throw. OQOutbut,
-65 db.; frequency response, 50 to 12,000 cyeles.
This model AM unit is available with the follow-
ing characteristica: type HP, high-pitched and
high-impedance (from normal P.A. pick-up);
HF, high-fi and high-impedance {for distant
pick-up) ; CT, close-talking and high-impedance
(for announcing) ; LI, high-fidelity and 200-
ohms impedance (for distant pickeup, low-
impedance input).

VIBRATION TEST PROD (1439)
{Sundt Engineering Co.)
0 SENSITIVE it will pick up the vibrations
from the escapement of a wrist watch, yet

so rugged it will withstand vibrations up to

1/16-in. amplitude, is a feature of the new model
156 inertia-type crystal vibration pick-up (prod
only—which is here shown in use, and connected
to an oscilloscope).

The bimorph crystal used in this model is
mounted inside of the aluminum case and has
no direct mechanical connection with the prod.
When the case (which weighs only 4 o0zs.) vi-
brates, the crystal flexes of its own inertia and
sets up voliage impulses of exactly the same
waveform as the mechanical motion. The re-
sponse is practically linear up to the resonant
frequency of 2,500 cycles. The output sensitivity
is relatively high—2 V., r.m.s. with 0.001-in. mo-
tion at 400 c.p.s. An 8-in. duralumin test prod
is provided.

A partial list of applications on which vibra-
tion study with this set-up may be used includes:
Production testing of electric motors, ball bear-
ings, crankshafis, gear trains, fans, air-condi-
tioning equipment, and locating source of vibra-
ticn in reciprocating or rotating machinery;
checking relative smoothness of surfaces, such
as paper, polished metal, gauges, glass plate,
etc., checking longitudinal rods for fracture,
and the relative efficiency of materials for
deadening sound.

MULTI-PURPOSE TESTER (1440)
(The Triplett Electrical Instrument Co.}

OMBINED in this one instrument is said to be

the cquivalent of 11 separate units. Checks
any type tube for worth. Neon short test (for
shorts and opens). Separate diode test. Metered
paper condenser test. Electrolytic condenser leak-
age test, D.C. voltmeter; D.C. milliammeter;
A.C. voltmeter; Ohmmeter ; Decibel meter. Free
point tester. Tube testing is by the approved
power output emission method, providing com-
plete tests for any type tube. Case measures
15% x 11% x %% ins.

SEMI-BALLAST TUBE TESTER
SEGREGATES READINGS
(1441)

(L & L Electric Co.)

NEW “*'semi-ballast” circuit is incorporated

in this tube tester which allows bolh even
and correct tube readings to be obtained. Weak-
tube indications are driven well back into the
BAD area and satisfactory tubes read at one
point in the GOOD sector.

Of interest to Service Men in rural areas is
the fact that this instrument may be adapted to
test battery tubes where line power is not
available.

Instrument has a "filament selector return
awitch”” which permits filament to be placed on
any one of 8 tube elements. Tube elements
terminate at R toggle switches: in combination
with the filament selector switch this permits
free-reference-point test, hot-test for shorts and
leakage on neon; high-resistance-open element
test on neon. An ll-point tap switch affords
line voltage regulation; meter indication. Etched
mctal panel; wood case,

New multi-purpose tester claimed to be equivalent
to Il separate instruments. '{1440)

www.americanradiohistorv.com

Tube tetter with "semi-ballast’' circuit, permitting
uniform, correct readings. (l44]
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Streamlined, 50-W. reproducer uses €avity resonance
to improve low-note response. (1443)

NEW TUBE TESTER
HAS 5-YR. "INSURANCE"

(1442)
(Radio City Products Co.)

ERVICE MEN will be greatly

learn that the model 306 tube tester, here
showu. i3 pguaranteed by the manufacturer
agiinst obsolescence prior to September. 1042—
for all new American receiving tuhes developed
that have the swme hases and filament voltaunes
as those in use tn July. 1937, This 5-yr, insurance
against the possibility of the test equipmeut be-
coming out-of-ldute is n welcome depariure.

Of further interest is the fact that this new
policy is also applicable at only a1 nominal serve
ice charge in the event that tube designs vary
radieally from present standards: new tube
sockets as necessary will be installed and wired-in
at a cost not exceeding $3.00; and, if necessury
to acecommodate new plate and filument voltages,
a new transformer will be installed and wired-in
for 30.00 or less.

This tube tester cheeks ull gliss and metal
tubes so far designed : provision is made for all
“ordinary” future types. I[ndications are English-
reading  under R.M.A.,  ruted-load  conditions.
Tests ull elements of all tubes ineluding cold-
cithode-type rectifiers. Both neon and meter
tests of hot cathode leakage: neon indication
(sensitivity, % -meg.) of hot inter-clement shoris
and lenhage. Free-reference-point element test
without reecourse to sclector switches. Incor-
porates meter test of line vollage. Includes re-
sistince, cu.acity, and condenser-lenkage meas-
urements ; in portable-counter ecombination, and
in kit maodeis; and in 2i-eyele. and 220 V. 50-
eyele operation (at slight uadditional cost).

interested to

New, versatile tube tester guaranteed for 5 years
against obsolescence! (1442)

Portable 30-watt, P.A. theatre system. (1444)

STREAMLINED LOUDSPEAKER
UTILIZES CAVITY RESONANCE

(1443)
{United Sound Engineering Co.}

ORMALLY. an enelosed balled loudspeaker

would raize the resvnance point and destroy
the low-frequency response. llowever, the cavity
of the new streamliped cabinet here shown is so
desipned that it raises the frequency of resonance
only 10 cycles ahove the resonance point of
speaker diaphragm operation without a baflle
and, as a consequence, this unit has actual fre-
quency response even bhelow 100 eyeles.

Power handling eapacity of the stamlard 302"
is 13 W, Cabinet dimenzioms are appreximately

36 x 23 x 15 ins. The cabinet i3 finished in
“telephone black™ and ivery, awl can be uscd
for ecither wall-mounting or portable work.

(Complete sound systems designed to utilize the
charaeteristics of this repriducer lo best ad-
vantage are available from the same manu-
facturer.)

PORTABLE THEATRE SOUND
SYSTEM (1444)

(Wholesale Radic Service Co., Inc.}

ESIGNED for the Ziegfeld I'ollies on tour,

i- this new 30-W. hi-i sound systeni. ‘The
installation i3 completely assembled on u frame
of  steel channels, and  ineorporates a1 model
263-A 30-W. high-fidelity amplifier, a madlel
203-A  triple-input electronie mixer-fader, twin
turatables using 2 RCA pickups. model 102-A
monitor speaker with its own guin control, in-
dividual and overall volume controls. tone con-
trols and accessory equipment s0 necessary for
stuge tlexibility.

DOUBLE PE. RECORDER
AIDS IN CRIME DETECTION (1445}

(General Electric Co.)

PHOTOBLECTRIC instrument which will

record simultaneously on one chart. 2 elec-
trical quantities as low as 1 microampere, full-
scale, and representing a power consumption of
but 0.000000001-W. from the measured circuit.
has just heen marketed. [t is designated the
“double photoelectric recorder.”

‘'he douhle photoeleetrie recorder can he applied
wherever simultancous readings are desired. In
some eased this immediately cuts testing time in
half and in others it aids materially in discover-
ing unusual relations between 2 varinble elec-
trical auantities. This recorder is the outgrowth

109

//anc{y. oo and
for 1000 Uses

Nize:
3-1/16" x
5-7a" x

2147

Completely
Insulatod

MODEL
666

Dealer Price $15_°2
AC - DC

pocéet Vo{t-Oﬁm-
Milliammeter

lFor laboratory, shop or field use,
Handy pocket size vet sturdy and
precision built,

| Uses Large 37 Sq. Triplett Instru-

] ment,

AC-DC Voltage Scales Read: 10-50-
250-500-1000-volts at 1000 Ohna

| per volu

DC Milliampere Scale Reads: 1-10-

| 50-250.

Ohms Scales Read: Low 14-300:
High 230,000,

Black Molded Case and Panel.

Low Losa Seleeror Switch,

Complete with Alligator Clips, Bat-
terv and Test Leads.

] DEALER PRICE . . . . . . $15.00

(A Complete Tnstcument for all serv-
icing necds. Can be used for all
AC-DC voltage, current and resist-
ance analvaes,

Leather Carrying (ase, Model 669, suppliced
extra. Of attruetive black, heavy leather
with finished edges and strap. l)(_'ul('r
Price b s gem $3.00
| SEE YOUR JOBBER WRITE FOR CATALOG

2

rI(DLEY |
Precision

[ELECTRICAL INSTRUMENTS

: The Triplett Electrical Instrament Co. :
H 168 lnrmon Ave., Blufftan. Ohie H
g Without obligation please send me 1
1 More Inforination on Model 668, :
: 1 am alsy inlerested in 1
[ ] [ ]
g Name ]
L} [ ]
B Address 1
| | [}
1 ciy B V- S R |
L------------------------ .‘

Please Say That You Saw It in RADIO-CRAFT


www.americanradiohistory.com

1o

IT'S HERE AT LAST!

A TUBE TESTER

that can’t get out of date

We've studied every development
in tubes since radio began— |
locked into every potential
change in tubes in the future—
and we're here to say that at last
you can have a tube tester guar-
anteed against getting out of
date. How is that possible? The
new Dependable Tube Tester is
the most flexible instrument of
its kind ever produced. And it’s
not only attractively designed
and sturdily constructed, but it's
priced amazingly low. Get com-
plete specifications and technical
details—today. Be sure to men-

tion Model 306,

RADIO CITY] [PRODUCTS CO.

88 PARK PLACE “DEPEND ON
NEW YORK ClTY_L DEPENDABLE

CRYSTAL
HEAD PHONES

SOUND CELL

MICROPHONES

Iaformation on request

THE BRUSH DEVELOPMEMNT CO.
3312 PERKINS AVE - CLEVELAMD, OHIO

ON THE BOARDWALK
ATLANTIC CITY
HOTEL

KNICKERBOCKER

IN THE HEART OF ALL
RESORT ACTIVITY
FIREPROOF CONSTRUCTION

AMFR[( AN & EUROPEAN PLAN
SALT WATER BATHS

BATH FROM $3.50
PLAN FROM $6.00

LANDOW,

ROOM AND
AMERICAN

C. HENRY Manager

Earn While Learning

at Home! PHILCO

Televiglon, Photo Electric
Cells. Public Address

Many R.T.l1 Trained Men
make up to $756 a week

R-T-] WAY. Eluh»rued b

h
5I.I hil{ cumcr
i Onpartunity Book RAD

yui
W
and TELEVISION
22.C. Chicago. NI,

N STII’U‘I'E. Inc., 2130 Lawrente Ave.. Dept.
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of the original photoelectric recorder which has
beeome familiar to eleetrical and mechanieal en-
gincers, physicists, and others, ineluding phy-
siciuns, and scientific crime-detection specialists,

ORNAMENTAL ROOF.TOP
ANTENNA (1448)

HAT is claimed to be the first ornamental

acrial for automobile reof-top installation.
ix here iliustrated. In addition to it being
maodernly styled in the streamline vogue, and to
enhiance the benuty of a car, this new antenna
affords increased efficiency as compared to aun-
tenna types which do not present as great eleva-
tion above the roof of steel-top cars. Fits alt
matkes of cars regardless of whether the wind-
shield opens. The munufacturer calls this the
“Clipper” car-roof serial.

STREAMLINED MECHANICAL
PICKUP (1447)

N ADDITION to¢ ita eye appeal this new mag-

netic pickup incorporates the following fea-
tures: (1) critically-damped armaturce. which
completely eliminates resonance peaks and trane-
sient  response; (2) bearing and arm design
coordinated so as to maintain compensated bass
response and smooth tracking: (3) inherently
light econstruetion which eliminates need for
counterbalancing and detrimental inertia effect :
(4) vibration-free bearings; (5) both vertical
and lateral stops; (6) 820-deg. pivoting of verti-
cal bearing makes needle changing casy. (Manu-

for
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This antenna is both artistic and ''sensitive.” (1446)

facturer has not furnished frequency range.)
Black finish.

POCKET A.C.-D.C. TEST UNIT
(1448)

{Try-Mo Radic Company, Inc.)
VERSATILE instrument for the Service
Mun or experimenter is the new Elgin model

#01A pocket volt-ohm-milliammeter. Unit is com-
pact—eian be carried in coat pocket. Haked enamel
finished case of welded steel mensures 34 x 614
x 3 ins. Unit is said to utilize a *‘precision”
1,000 ohms/volt meter; self-contained battery:
zero ohms  adjustment; 2 colored scales make
reading easier; instrument panel is engraved

Itanges: voltage, D.C.—0/3/50/500/1,000: A_C.
—0/5 50/500/1,000. Current, D.C.—0/10/100/500.

Resistunce—0/500 ohms/y.5-meg.

Above—new magnehc plclrup is
streamlined. (1447)
Rnghf—ﬂm po:kef nze A.C.-D

test unit is &% ins. high. (I448)

Above—scientific crime detection

utilizes this double PE. recorder.

Normal and abnormal lie-detector

recordings, for instance, may be
made simultaneously. (144

THE PROJECTION KINESCOPE
MAKES ITS DEBUT

{Cantinued from pagc 83)

tails by which the illusion of direet vision was
accomplished.

The detailed construction of the newly-devised

| electron gun which makes this advance possible

‘“EE RADIO CATALOS

FO00/ BARGAING
Here's the preatest guide 1o radio barying in the
world. Remarkable values in receivers. parts, public
address systems, amaleur equipment, efc. Don't
buy a thing In radio until you get your free copy
of thes tatalog

WHOLESALE RADIO SERVICE ¢O.
103K SIXTH AVE.

INC.
NEW YORK N. Y
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calls for specifications so rigid that the idea was
nearly discarded as impracticable, when first pro-
nosed. A flood of electrons must be regimented
into the solid column of a narrow bheam, to
“puint”  the received picture more vividly on
the fhiorescent sereen of the Kinescope, The
electrons are “conditioned™ for the job by being
passed through 3 metal dises. cach having an
aperture in its center about the dinmeter of z
neneil lead. Then, they pass through a 4th and
iast dise, similar to the others. bat with an
oiening too smull to pass a humaa hair! Elec-
trons are midde to pour through this tiny opening
tn the fluvrescent sereen at the tube’s end. The
bombardment is so intense that the light pro-
duced on the sereen of the projection Kinescope
may be spres . over an arca 100 to 400 times
preater in a projected picture,

Althourh it is regarded in scientific cireles as
a distinet technical advance in RCA’s television
developments. engineering opinion is that Dr,

www.americanradiohistorv.com

Law’s contribution could not at this stage be
incorporated in home (television reecivers. The
achievement is possible only uunder special condi-
tions employing speeial laboratory equipment.
The intense bombardment by the electrons from
thiz trun has required rescarch to produce a
Inminescent material to withstand it. This work
continues.

This article has been prepared from data sup-
plicd by courtesy of RCA Mfy. Co., Ine.

RE: "VARI-VOLT
TRANSFORMER" (1407

The description of this unit last mouth, in the
Latest in Ruadiv department, erronecusly credited
this item to G.E. Co. It is manufactured, instead,
by Halidarson Co.

‘This transformer affords many voltages,
selected by snapping various switches.

as
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"TALKING PAPER" USES "ELECTRIC EYE"

(Continued from page 75)

pleted his researches in 1932, Different patents
have been applicd for. and granted. since this
date, throughout the whole world, and more than
250 patent applications protect the interests of
the compuny. (I'rincipal patent, United King-
dom, 402,071 and 3%6.%42, German patent DIRRP
No. 614,529, ctc., ete.)

PRINTING PRESS TURNS OUT "RECORDS"

The new invention, or rather the quite new
industry, which is created by this invention, con-
sists of the printing of the ordinary paper or
newspaper in the form of a rectangular sheet
of normal size. The printing is made in the
ordinary way with ordinary printing ink, with
the help of the ordinary printing plate, with
only one difference:—that instead of characters
you use phonograms which reproduce all sounds—
such as voice, several voices, music choirs, etc.—
in the most perfect condition.

The printing plate is very easily obtained by
the well-known microphone combined with am-
plifier and oscilloscope, which register different
sounds, voices and music, etc., on the negative,
from which then isx mude the printing plate.
The printing plate (one or several) is given to
the printer (newspaber printer, or book printer),
who prints from it the sound pages, or *“‘talking
paper.” One hour after the veice or the music
has been repistered. you ean get thousands and
thousands of printed sheets which may be dis-
tributed like newspapers or like the so-calledd
“talking books,” ete., as the ordinary newspaper
is distributed at present.

For reproduction from this printed paper
of what it records, you need only put this paper
in the “Fotoliptofono—the trade name of the
new apparatus-—where, with the help of a photo-
electric eell and ordinary radic apparatus, you
obtain perfect reproduction of the voice, musie,.
sound, ete., the quality of which is much better
than can be obtained from phonograph records
and even better than can be obtained from talk-
ing films, (It is probable that latest *‘transcrip-
tion" record and sound-film technique modify
this statement to a considerable extent.—Kditor)

The sound paper record, during the reproduc-
tion, i3 mot touched at all, because nothing but
& beam of light strikes the phonogram of these
printed sound records: hence. the sound record
is practically indestructible,

The light heam replaces the needles of a
phonograph. There are absolutely no noises, like
the scratch of the ncedle with the phonograph.
A phonograph record after having been nsed
very little, even only 10 times, loses its quality
(and the needles must be frequently repluced).
The sound record never changes.

(It is claimed that the two edgex of the paper
mateh 8o perfectly there is no “click”™ at each
revolution.—&ditor)

The sound record of Fotoliptofono, which may
be printed at the rate of 50,000 an hour, is con-
densed in one shect of about 17 x 20 ins., con-
tains what would be about 14-mile of phonograms
if measured as one continuvus length of wave-
forms.

QUALITY OF SOUND

The guality of the printed record of Fotolipto-
fono is extremcly high. As you know, the radio
and the talking film have obtained wonderful
results, and applied to Fotoliptofono these results
have greatly improved the process of sound re-
production. The ordinary phonograph repre-
duces, gencrally, up to a frequency of about
3.500 to 4,000 cycles per second. A very good
motien picture reproduces now up to about
5.000 to 6.000 cycles per sccond. The lowest fre-
quencics that the ordinary home phonograph
can take are about 200. The Fotoliptofons ecan
easily offer with ordinary print about 7,000
cyeles per second, but if they are put on the
market 5000 cyeles, and even then the quality
will be much higher than that of an ordinary
phonograph record. The lower frequencies in
Fotoliptofono may easily berrin at about 16 eycles
per sccond, instead of hundreds as with a
phonograph.

APPLICATION OF THE INVENTION

The new industry which may be created by
the Fotoliptofono may be applied. s far as we
can judge now, in dilferent ways.

Music Libraries. Musical programs, which
have been till now served by phonograph records,
will be advantageously replaced by Fololiptofono.
Instead of having a hundred phonograph records

weighing about 50 lhs,, yon will have 100 printed
paper sound-records, which will weih only 1 lh.

With the Fotoliptofono it may be possible to
offer whole editions of music by all composers.
For instance, you can have a Fotoliptofono musie
book for Chopin, Becthoven, ete., played by the
best players, orchestras, ete., lor a very low
price—much cheaper than the printed music at
present, In this way, the home-study of good
compositions may be facilitated, ete., ete.

If you wish to have a special piece of musie,
it may be obtained at little cost. If you do
not wish to be served by the menu offered by the
broadcasting people, you may be served a la
carte with Fotoliptofono.

Many people now have a good radio set. and
it will be possible to obtain the inexpensive
Fotoliptofono apparatus which will be connected
to the radio receiver.

Sound Newspaper. The newspaper news and
advertising, ete., may be made in part by sound
pages. You will surely buy, in future, the ro-called
Sound Edition of a newspaper, in which the
newspaper people will offer to the customer some
printed sound, which will reproduce the talks
of leading politicians, or eminent personalities,
ete., or give pieces of music played at concerts,
political gatherings, ete.

Advertising by sound pages in newspapers
will become a separate and very powerful branch
of commercial and also political propaganda. The
procedure: just tear the sound section from the
newspiper, place it on the eylinder of the repro-
ducer, and listen-in!

Speaking Books. A quite new type of book will
now be created, and even the authors will change
their writing because, with the help of Fotolipto-
fono sound pages, there will be created & new
writing technique., Imagine to yourself a Roman
novel or tragedy, to which you can listen, and
in which the heroes, women, children and ani-
mals speak by different voices; and the wind,
rain, thunder., guns, machinery, et., will be
reproduced exactly as they are in reality, Ilow
useful it will be for plays which will be read
by the Fotoliptofono apparatus with the natural
voices of ail the biggest artists, and it will be
very easy to register this, because you can put
a simple microphone ¢gn the stage of a theatre
giving a play and you will obtain the printing
plate as deseribed previously, and then you can
print your sound plays, ete., ete.

Sound Books for Schools and Universities.
There are enormous pessibilities in this branch.
You can make the printed sound book of
lectures in the Universities by the most eminent
professors, in all languages, and send them to
other towns or countrics, making an e¢xchange
between the universitics, and ulso ¢reate a real
university at home, as far asz the imagination
may carry one. Fspecial attention may be paid
to the study of languages, and the records will
never change even in thousands and thousands
of years, because the elements which are used
to repreduce the sounds are unchangeable in
themselves.

Policy Statements and Courts of Law. Great

help will be obtained for iaking (secretly, or
otherwisze) testimonies which will correspond
perfectly to cach word preonounced. It may be

communicated to the press in the form of a
sound page, ete,
Correspondence. You may speak direetly to

the Fotoliptofono and in this case obtain only
one sound page which we will call a *sound
letter.,” which will ecost you only a small sum,
and which you may send to the country where
your friends or parents put the same paper in
a Fotoliptofono apharatus, and hear exaetly what
you say. even your breathing,

Medieal Consultations. These may be aceom-
plished at i distance. We tried it in Luenos
Aires with some very sick people. The medical
sound page recording of the heart beats, and
breathing, wis sent to a medical man in
another town who gave advice, and the remedy
for the illness.

RESUME

‘The most remarkable thing is that Fotolipto-
fono bids fair to become a world-wide industry;
one which will be served by radio apparatus
existing throngh the whole world. and by print-
ing on paper. Puper is the most useful, cheap
and common material, and Fotoliptofono most
happily employs it.

HANDIEST
TOOL | OWN!

“I use it on almost every job—
and it cost me just 15c!”’

Every day, more and more serv-
ice men write in for their copy
of the new Sylvania Technical
Manual. Every day, more and
more service men are finding
out how really helpful the
Technical Manual is—solving
their problems, saving them the
expense of wasted time and
needless mistakes. You need
this book in your tool kit. It’s
a whale of a value—yet it
costs you only 15c.

Quick! Get Your Copy Now!

This convenient, pocket-size
manual contains 184 pages
lists 193 tube types with
important circuit application
information on each-—tells all
about glass, metal and “G”
type tubes, as well as those for
Majestic receivers. Gives full
information on Sylvania “Bal-
last Tubes.” Send the coupon
and 15¢ now .. . and leave
the rest to us!
Hygrade Sylvania Corporation, makers of
Sylvania Radio Tubes and Hygrade Lamp

Bulbs., Factories at Fmporwm, P’a.; Salem,
Mass.; and St. Mary's, Pa.

SYLVANIA

SET-TESTED RADIO TUBES

F————————_—_—q
: HYGRADE SYLVANIA CORPORATION, J
H Emporium, i’a, RC- T :
[ 1 enclose 15 for_which please send me a4 copy of g
[ ;h? nfw Sylvania Techobeal Manual, 1 am {check 1
Il TelOw
g Fxierimenter [0 amatewr O Call [Q Serviceman 0 :
§ Employed by Desler O Independent [J 1
1
g Member Servie Organization.. ... ..., :
: NENe . ...ieiaiiiiis . ree :
B Address Lo e '
: CIY it State........ :
: Nume of Jhber ... i e, .1
1
[ ACES 5nocoo0000000000600000000000000005000000 [}
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E%m eHajealic

Majestle & Grigsby-Grunow, origindl and genuine tactory

Tudio aml refrigerator service. have hurchased all of
the assets formerly belonging to Cirigsby-Grunow. Al] Part.,
setvice replacement units will carry regular factory,
Suarantee. Buy only through our authorized distributors,
dealers or ourselves. GENUINE

TURES. Write for prices, G & G GE

REFRIGERATOR & DI0 PARTS SERVICE. 5801
Dickins Avenue, Chieago, [lMinols.

—6L6 TRANSFORMERS—

Theae basle fully shiclded units will enable you to

conftruct the Jlatest 8L8 Beam Power Amplificrs

utilizing inverse leedb‘ck- Circuit diagram supplicd.
32-Watt Power Transformer. .%3.95

Umv(-rlll Output _Transfor
nput  Push-pull Tr.ns!nrmcr
L F-rn Filter Choke.
1 Second Filter Choke. ............

Order from thislist! 24 Hlour Service!
SPECIAL TRANSFORMERS PROMPLTY BUILT TO
ORDER—SEND SPECIFICATIONS FQR PRICES.
INTERNATIONAL TRANSFORMER COMPANY
39 We.t Z0th Street New York City

Fuyl

permancit  repairg for
sedl conta:

s and wherever

nd movime

for
olume comroll.

sures longtr wear Ior par(s
electric  molors.

ete.  Full sized Imtlu- 35:
Radio P h he
nuat  supply—WRITE

free circnlar comptete line,

GENERAL CEMENT MFG.

» Rockf ord. s

RADIO ENGINEERING

RCA Tnstitutes offer an Intensive course of high |

dus
ldeal
wound
apply.
]_ !r:ralcs

s,
Irom vour

standard embracing all phases of Rudie, P'racti-
cal truining with modern equibment at New
York and Chieag> schools. Also  specialized
vourses and Home Study Courses under No
obligation™ plan. Catalop Dept, RT-37, |

RCA INSTITUTES, Inc.
75 Varick St.. New York 1154 Merchandise Mart, Chlcago
Recognized Standard in Radio Instruction Since 1909,

elty radios! Your name and

addresa nn posteard brings |

you NEW Eargain Catal

in colors FREE. Get dotaj

of 30-DAY TRlAl‘rllnmd k
o

uent:u-er&nnoln co ‘-_—__J
_DGD!. B8 DEARBORN MICHIGAN
CLASSIFIED
ADVERTISEMENTS

Advertisements Ln this sectlon sre inserted at the
cost of lwelve cents per word for each Insertion

name, initlals and address each count as onec wurl.
Cush sl accombany all classified sdrertise
ments unless placed by a recognized advertising
agency. No less than ten words are accepted.
Advertising for the Sept., 1937, issue should be
received ot later than Wednesday, July 7, 1937,

. ___DDGS ]
TERRIERS: AI,S()I BULL I"UPS. SHIP ANYWIHLKRE.

HBob Tonn. Dallus, 'lexas. -

- —_RADIO
CHASSIR, CABINETR, FORTABLE CANEN., PANEI S,
shieldink, Racks. Send for cirenlar. R B Lyneh Mfg

A0 Camulos. Los dngeles. i
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over 1,500

RADIO SERVICE MEN
ARE ALREADY USING
VOLUME 7 OF THE
OFFICIAL RADIO
SERVICE MANUAL—

See Page 67 for Details!
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NEW SPECIAL-SERVICE TUBES

(Continued from page 78)

ready application in the amplifier and oscillator
circuits of U.-H.F. television transmitters.

Both the ®KR7 aml the %8 are new developments
by RCA Radiotron.

24XH or 2-in. cathode-ray tuhe. A new tube
designed for visual analysis of electrical wuve-
forms which is expected by some technicians to
replace the l-in. C.-R. tube has just made its
appearance. This tube is of the highevacuum
type having { electrustatic deflecting plates, two
of which are common. It is housed in a glass
envelope %% ins. long and having a full 2-in.
fluorescent =creen. The heater voltage is 6.3 V.
An octal type base is used in ita construction so
that it can replace the type 913 where space
permits. The 2nd-anode operates on a voltage
of 300 to 600 V.

(Deseription prepared from technical data sup-
plied by the *manufacturer.)

24 XH Characteristics

Heater Voltage (A.C. or D.C.) ...63V,
Heater Current ... ....ovceevevesseres..0.8A,

Mazimum Ralings

High-voltage Electrode (anode No. 2) 600 max. V.,
Focus Electrode (anode \u. 1) ......300 max. V,
Grid Voltage ........." ..........Never Positive
Grid Voltage for Current Cut-off-600 approx. V.
I'ower per Sy, Cm, of Screen 10 max. Milliwatts

Typical Opcrating Conditions

Anode No. 2 Voltage 400 500 600 V.
Anode No. 1 Voltage R0 100 120 V.
Grid Voltage Adjusted for Suitable Spot
Depection Senadtivity
Plates D and Dy 0.21-
Plates Dz and Ds 0.23-

0.17%-
0.19-

0.14-mm /V. D.C,
0.16-mm./V. D.C.

RK42 hattery triode. The Ra¥theon Production
Corp. has recently introduced 2 new tubes hav-
ing small-size envelepes and economical filament
requirements for operation in the small meteorn-
logical balloons which have recently become the
vopue in weather men’s circles. These tubes have
filaments which draw the usual 60 ma. but which
require only 1.5 V, (as compared to the previous
minimum of 2 V.), so that very small dry cells
can be used for the filament supply for the re-
quired number of hours during which the trans-
mitter in the balloon is intended to function.

The first tube i= a triode enclosed in a special
glass envelope, having characteristics similar to
the old, type 30 tube, with the exception of the
filament. This tuhe is a prolitic generator of
R.F. currents in the ultra-high frequency range.

RK43 battery twin-triode. This second tube
is also housed in the cylindrical glass envelope
which euncloses the RK-42, but this tube contains
2 jdentical sets of triode elements with a single
filament. This construction permits more elab-
orate transmitter circuits in the balloon eyuip-
ment with very little additional "B drain and
the same filament requirements as the RK42.

While thexe tubes are not likely to become
very popular in receiver design, they offer pussi-
bilities in the design of light, small-space port-
able receivers for vacation and camp use.

General Electric Tubes. Within the past month
the General Eleetric Cu., which sponsored the
design of the metal serics of tubes and subse-
quently manufactured a line of such tubes, has
announced the introduction, on the Ameriean
market, of a complete line of 103 glass tubes to
supblement the 19 types of metal iubes which
they previously made.

By carefully surveying the new-order and re-
placement-order market, before bringing out
these new tubes, G. E. was able to avoid the
manufacture and stocking of types for which
there was no call, thus reducing their engineere
ing, manufacturing and sales costs.

New RCA Tubes. It has been rumored that
RCA Radiolron is working on a new 2-in.
cathode-ray oscilloscope tube,

Another rumor concerning RCA Radiotron
laboratories intimates a new type of acorn
high-frequeney tube having 3 direct filament,
instend of the indirect heater cathode of the
054, 455 and 956 types, which will permit these
tubes to be used for meteorological work, is in
the offing. The rumor is not specific as to whether
the new tube will be a triode or a pentode.

The above few sample tubes will shuow what
is being dune in the tube development Jaboratories
of wvarious fube manufaclurers to improve the
radio art and permit better radio communication
on higher and higher frequencies to be carried
on. They will demonstrate to the reader the truth
of the assertions made in the opening paragraphs.

*Name of manufacturer will be supplied upon
receipt of a stamped and self-addressed e¢nvelope.

THE ART OF TELEVISION MAKE-UP

(Countinucd from payge 90)

eyelnshes may be black.

This curious make-up provides all the essential
colors  which  respond to  the photosensitive
radiations of the visual spectrum.

Because of previous Inck of knowledge in
this ficld, an out-of-the-ordinary phenomenon
was observed, recently in Paris, where. upon
the occasion of an cxperiment effected with
Zworykin's Iconoscope, the images of a few
ballet dancers, because of the nharticular sensi-
tivity of the tube to infrared radiationz, ap-
peared entirely denuded on the sereens of the
receivers !

This eannot happen again., because seience has
already provided a remedy, so that from now on,
no more surprises such as this, will occur.

It is of interest to noete, further. that not all
persons are cieadly wdapted to be televised. The
lest subjects sem to be those with marked
lineament~ and rounded contours.

(This article has  been translatead
printed, by spcecial permiz<ion of Dr,
from Cinema magazine, Rone, Italy.

It ix reproduced here to give some generul
idea as to the make-up requirements, Haowever,
if we consider the strict letter of modern make-up
for television we find that the somewhat exag-
werated coloring sugrested above may now be
modificd with improved vesults. Thus, ordinary
panchroaatic  [or  allcolors]  shades  of  pale
orange, reld and brown—just as used in movie
make-up—ure employed.

At present, proper studio lighting for tele-
vision purposes demands 50 per eent more lisght
thin i= uzed on the Hollywood movie lots! The
tervific heat that ordinarily would result, and
thus cause havoe with make-up [and which in
the earlier days of television often did produce
such disconcerting effects as beads of perspira-
tion!l, haz been circumvented by placing in

and re-
L. deFeo,

www.americanradiohistorv.com

front of the spotlights special glass filters that
cheek the heat intensity without detracting
from the litht intensity; and by using air-condi-
tioning equipment to keep the studio coul.

In general, 1 No. 1 reauirement is the ability
to "take a good picture,” according to a recent
broadcaster on the *llighlights of Hollywood
prozram. The cameriman calls it being *‘photo-
genie.” You will recall how some people whom
you wonld term “good looking” never seem to
“take a gl photograph,” while, other people
whu seem to be downright homely come throurh
in A-1 order. when photographed. It's just one
of those things—but whether you are born with
it, or whether you aren’t, the make-up pun can
do moch in making you over to look “natural”
to the televisor [television camera|.—F£ditor)

o =

BUILD THE RADIO-CRAFT
1937 CAR-RADIO RECEIVER

(Continued jrom page 84)

article “The ABC of AF.C.” in the March, 1937,
igsue of Radio-Craft for further explanation of
essential AF.C. action). The AF.C. is conlined
to the broadeast band alone, as it is neither
offective nor desirable on the hirher frequency
bands.

This set is without any question of a doubt
the most advanced and unusual design  yet
offered for exaet reproduction to the experi-
mental constructor and the professionul custom
set-builder. amdl any data necessary to proper
building and application will be gludly given to
any reader professing a sincere desire to de-
velop o¢ne like it, either for his own use or
for custom sale.
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EXPERIMENTAL HIGH-FIDELITY TELEVISION

(Continued from page 886)

efficient lirht sonree. as the subjeet of flue-
rescence still withholds many of its secrets from
mankind.

STUMBLING BLOCKS

Other things that have to be nccomplished
before commercial television becomes a reality
are:

(1) Endorsement by the Federal Communica~
tions Commission of television standards and
the issuance of commercial licenses for trans-
mission in the ultra-high frequency band suit-
able for television.

(2) More complete coverage of the United
Statez than is obtained by a few transmitters
having limited ranges averaging 25 miles.

(3) Sources of programs—interesting  pro-
srams will have to be developed. Television re-
quires more in the way of costumes, rehearsals
and properties than any other known form of
cntertainment.

(4) A reduction in the cost of television re-
ceivers. lHome receivers producing pictures of
a aunlity caual to home movies and much smaller
in size will prohably cost more than most of
us care to pay. In England there is no rush to
buy television receivers now selling from $500
w 3400,

Engincer N. 8. Bean, in charge of the tele-
vixion receiver luburatory, who assisted Mr.
Murray with the demonstrations, mentioned that
a special antenna installation on the roof of the
Institute was necessary because of the extremely
severe conditions of interference from auto-
mobile ignition and nearby electrieal equinment.
ctherwise satisfactory pictures would not have
been possible.

The first public showing of Phileco’s television
system which occurred at Franklin Institute was
follewed by the first largexicale demonstration
of this high-fidelity system, at the Germantown
{(I'n.) Cricket Club, in February. Television
receivers installed in the ballroom of the club
reproduced 441-line, and 441-line compared to
345-line, television transmissions from the trans-
mitter locate! 3 miles away. The image area
was about 7% x 10 ins.; and was viewed by
about 100 “lookers-in.” The ordinary viewing
distance was 5 ft.

"WHEN WILL WE HAVE TELEVISION?"

At this demonstration, Sayre M. Ramsdell,
vice-president of the company, made the follow=
ing remarks.

“Two questions naturally will arise in your
minds, and [ may as well anticipate them and
give you my views upon them at the outsct.

*The first is:—Will television supersede sound
broadeasting? My answer to that, is, maost
positively not. Each has its own field and func-
tiun, and sound broadeasting will continue to
veeupy its important place in the home.

“The second is:—When will we have tele-
vision 7 On this point I will venture no predic-
tion as to time. Certain things must be accom-
plished before it can become generully ised.
These things are:—

*(1) Technical standards for television trans-
mission will have to be approved by the Federal
Communications Commission so that any re-
ceiver will receive from any transmitter within
ringe.

" (2) The present limited ranste of television,
averaging about 25 miles, will have to be in-

creased. Key cities, such as New York, Phila-
delphia, San  Francisco, DBoston, Washington
will have television firat.

television,
issue comtnereial
that is in the

" (3) Before we have commereinl
the Government will have to
Heenses suitable for television,
42-90 megacyele band.

(1) A souree of programs will have to be
develoeped. In putting on a short sketeh by
television more is required in the way of cos-
tumes, rehearsal and stagfe properties than for
any known entertainment field, Actors no longer

can read their seript:. Both appearance and
voire are necessary for the television star. The
problem of giving the Americun people tele-

vizion proframs 345 days of the yeuar assumes
stagyrering proportions, so far as personal energy
and finances are eoncerned.

(5} Reduction in the cost of television
ceivers.”

HOW TO TUNE FOR W3XE

The technieian may desire tv  refresh
his memory eoncerning the standards of tele-

re=

visjon operation by station W3XE. The numher
of lines is 441 ; frame frequency, 30} per second:

field frequency, 60 per second. interlaced ; aspect |

ratio, 4:3; polarity of transmission. negative:
synchronizing. amplitude sclection (in connece-
tion with the “narrow vertical” synchronizing
impulse). Svund—354 me.: vider—49 me.

In conclusion, we can do no bett'r than reprint
(below) a prognostication made by Mr. Murray
at Franklin Institute.

A forecast of what 1937 holds for television
may be made at this time. Field tests will con-
tinue. The peculiarities of ultra-high f{requency
waves will be further explored and service areas
more definitely determined. Leading experiment-
ers will change their transmitting equipment to
conform with the RMA Television Standards.
This means, among other characteristics, 441
lines. Experimental rcceeivers will be improved,
simblified ; costs will be somewhat reduced,
making the price néarer what the man-in-the-
street can pay when commercial television ar-
rives. Some improvement in picture size and
brightness may be expected. Experiments in
television relaying will be initiated, that is,
images from the athletic field will be relayed
{0 the main bruadcasting station for rebroadcast.
Rescarch will continue in the varivus laboratories
with unabated vigor. The search for new and
better ways of flashing pictures into the home
will be broadened and intensifiel. The result
mirht be an entirely new method of vproducing
this modern miracle.

SERVICING
QUESTIONS & ANSWERS

(Continued from puge £9)

DISTORTION—PHILCO 611

(18) Vincent Collari. New York City

(Q.) 1 have used a Phileo model 611 receiver
for about 7 months with very good results.
Lately, after the set is on a while it sounds
distorted. What would you advise me to do to
correct this?

(A.) The first thing to do is to replace the
power amplifier type 43 tube. This iz the moust
common cause for distortion in your receiver,
and will probably remedy your condition.

SET DEAD

(19) Frank Blaneo. 'eckskill, N. Y.

(Q.) My Emerson model 102 receiver stopped
completely. 1 noticed that the tyne %0 tube be-
came red hot before it quit. A few weeks prior
to its going haywire a loud hum was heard and
scemed 1o be getting louder. Please advise me how
to solve this trouble.

(A.) When the plates of the rectifier 80 tube
became red hot, this indicated thit your trouble
lies in a shorted flter condenser, and incidentally
the lowering of capacity of these condensers
below their rated capacity, was the chief reason
for hum. When you replace these filter conden-
sers use two 10-mf., 600-V. units. See Fig Q.19.

SPARKING IN CHASSIS

(20} Mark Ratner, Pluinfield, N. J.

(.Y I own a Stromberg-Carlson model 64
receiver and wish to ask the reason for ocea-
sional sparks that seem to cmanate from a
small hox in the rear of the sct. At times an
awful odor can be detected. Pledse advise the
remely.

(A.) The enuse of bath the odor and sparks
in your chassis can be traced to a 1.3-mf. con-
denser which is housed together with the input
unit. By removing the chassis you will observe
T leads leading out of this unit. The 2 green
leads are the connections to the L3-mf. con-
denser. It is ounly necessary to cut these green
leads and add another condenxer of the same
value. By doing this your trouble will be al-
leviated., See Fig. Q.20

(Questions  :uldressed to the SERVICING
QUESTIONS AN} ANSWERS department qre
answered within 4% hours. When “stuck™ by a
job, write to this department for post-haste in-
formation.)
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Profits from Those Tough Ones

You can't give your customers their money's
worth and make profits from those "hard-

to-fix" radio repair jobs without good
equipment and knowledge of modern
methods.

Competent authorities estimate 34,000,000
radio sets will be in use during this summer.

Be prepared to get your share of
the profits from servicing these re-
ceivers by using the BEST equipment
available == C-B instruments.

MODEL 88

Vacuum-Tube Voltmeter

Invaluable for automatic frequency control
adjustments, gain and impedance measure-
ments, checking oscillator stages, amplifier
performance, and other difficult measuring
problems. MODEL 88 Vacuum-Tube Volt-

meter, complete ...$45.50

Use the C-B Easy Payment Plan—only $5.50
down and ten monthly payments of $4.57.

Free

Write for our new technical bulletin

IH"STRUMENTOPICS é

FOR THE USERS OF ELF{"TRONIC INSTRUMENTS

telling all about the Vacuum-Tube Voit-
meter and what it does.

Mail Coupon Now

Please send additional information
MODEL 88 VYacuum-Tube VYoltmeter.

on the

2809 W, 19th St., Chicage, Hls

Please Sey That You Saw It in RADIO-CRAFT

www.americanradiohistorv.com


www.americanradiohistory.com

114

ALL
TYPE
TUBES

Semi-Ballast Tube Tester

Has Filament Selector return Switch that allows fila-
fnent to e placed on -ny o e of 8 l ube elements.
Tube olomen(- terminate 8 e switches,

which in connection \nlth ﬂllment seerwr allows
exlrcme flexibility, as ng and all polnts are instant-
1y available for test. short and leakage test
while tube is *hot.” Vltual test on

Neon for high resistance open clements, TESTS
LINF VOLTAGE regulation by 11 point

I'P switch and reading on meter. New TUBES

8 MI‘BALLA\T clrcuit_allows even and WHERE
1 tube readings. Weak tubes driven

\\ell bnck into bad area and good tubes THERE

read at on= point in G section, 1S NO
Slu:-lnz i 3 J ed metal

T F APTED TO TEST POWER
ATTERY TUBES WHERE POWFER IS

NOT AVAILABLE. Full charts included.

10 DAY TRIAL
A GUARANTEED Tryout for 10 days an
Ml(ﬂ!ﬂed your money promptly refundod Shl

not

1y
wt. 13 Ihs. Net to service men and dealers $: r.7§
F.,0.B, Mcmphis.

L&L ELECTRIC CO.,%35 Minisoy, ave-

RADIO-CRAFT

made to determine with a conventional voltmeter
the voitages in portions of these networks, not
only is the voltage observed incorrect due to the
loading effect of the meter, but in toc many cases
the act of connecting the voltmeter so disturbs
conditions within the circuit as to make all
observations of voltage or current valueless.

To appreciate the extent of these disturbances
it is only ry to i two tybical
examples involving two opposite sources of error.

CONSTANT-CURRENT CIRCUITS

In Fig. 1A is shown a typical case of measure-
ment where constant current is involved. It is
assumed that in a portion, A-B, of a circuit
the current is limited to substantially a constant
value of 20 microamperes by high impedances
elsewhere in the circuit. such as the plate circuit
of & vacuum tube or current limiting resistors.

From Ohm's Law it is seen that the voltage
developed across the 0.1-meg, resistor R will be
2 V. However, if an attempt is made to measure
this voltage with a voltmeter having a range of
10 V. full-ecale and a sensitivity 1,000 ohms/volt,
the meter will constitute a shunt of 10,000 ochms
in parallel with R, From the formula for the

equivalent resistance of parallel resistors:

™™ P. A. is our business!<*—
Your business is to obtain the best in

AMPLIFIERS and P. A. Equipment

FREE CATALOG contains the greatest
values ever offered. Consult us on your P.A.
Problems, without obligation,
Amplitone Products Company
135 LIBERTY ST, NEW YORK. N, Y.

rl X I‘Z 10 000 X 100,000

10, 000 -+ 100,000

R

=96,090 ohms
rl 4 r2

Thua the resistance between A and B has been
reduced from 0.1-meg. to 9,090 ohms, and again
from Ohm’s Law with a current of 20 micro-
amperes the voltage will be 0.182-V, which is
less than 10 per cent of the actual voltage before
the meter was connected.

It is apparent that if the resistance of the

Master training cotrses nwnlily you for good jnbs.

Praclical, ¢asy to learn cwest equipment. F.rtah-
linho-l 1805. Farn room and board white learning.

ach R R, fare allowed to J. A. Welte for FREE
BOOK Address [ixpl, B-RC, 4000 8. Figuwrua St.

RAapros £ OrFrF!

_ * Buy direct. New line of ZEPHVR
WORLD-WIDE Il-electrv:.

Agent-User
FREE CATA-

IEPHVR RADID COMPANY

13141 Hamilton Ars, Datroll, Michigan

e —
30 DAYS TRIAL

OUR AGENT!

BIG PROFITS FOR RADIO MEN

P.A. Sell_our completa line of 16 MM and
BARGAIN 35 MM motion pleturs eQuipment for
LISTS theatres. institutions, ciubs_and home
SENT use. We have everything. Tremendous
FREE! floid; liberal profits, Write TODAY.

636-RA Eteventh Ave.. N.Y.C,

S.0.S. CORP.

CABLE—SOSOUND. N.Y.

You -‘ean bulld '.'hl'
Trafler dinary
tools easily from our
mn-by step constructional

oets and large sized blueprints.
Freﬂ‘?-hmd Arailes in cxistonce. sloops 4. Toilst. Shower. Eleo-
Bavo 167. of the cont by buildln‘ it yourself. Send 25c for plang

sheet, iljustrations and deta
Bidg.

THE PLAN SHoP, 910

1440 Broadway,

| JOHN F. RIDER, Publisher 440 Bro City

meter is increased to a higher value the error
will be reduced. It is interesting to caleulate
the results with meters having resistances of
20,000 ohms/volt and 100,000 ohms/volt. In the
first case the meter resistance will be 0.2-meg.,
the equivalent resistance of the parallel circuit
66,666 ohms, and the voltage with the meter
connected will be 1.33 V. The error is 33 per
cent. At 100,000 ohms/volt the resistance of the
meter on the 10 V. range becomes 1 meg., the
equivalent resistance of the meter in parallel
with R is now 90,900 ohms and the voltage in-
dicated will be 1.82 V., The error in this case
is 10 per cent. Further analysis will show that
however high the meter resistance is made, an
error still remains. Besides, meters having a
resistance of 100,000 ohms/volt or higher are
quite expensive and very delicate and are not
adaptable to the requirements of a radio service
tester.

CONSTANT-YOLTAGE CIRCUITS
Now consider the opposite condition: a fixed
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THE POTENTIOMETER VOLTMETER—
A NEW SERVICE TOOL

(Continued from page 94)

voltage in series with a resistor, Figure 1B
illustrates such a case. A constant potential of
100 V. is applied across points A and B in
series with resistor R of 0.l1-meg. If a voltmeter
having a range of 100 V. fullscale at 1,000
ohms/volt is connected across A-B, the combina-
tion of the resistor R and the resistance of the
meter Rm, which in this case is 0.l-meg., will
constitute a voltage-divider network acress the
voltage K., Since the same current will flow
through both the meter and the resistor R, the
voltages develored acruss each will be directly
proportional to the ratio of their resistances. In
this case the resistances are equal and there
will be 50 V. across euch. The meter will indicate
only the voltage across iis terminals which is
just 50 per cent of the voltage present before
the meter was connected,

If the meter resistance is increased to 20,000
ohms/volt, as before, the accuracy is improved.
At 20.000 ohms/volt the meter resistance in
Fig. 1B becomes 2 megs, and the voltage across
the meter is 95.2 V., The error is 4.8 per cent.
If the meter resistance is increased to 100,000
ohms/volt the error is reduced to 1 per cent.

Circuits encountered in a receiver will usually
be a combination of those used in the two ex-
amples above and may be reduced to the circuit
shown in Fig. 1C. Calculation of the effect of
the meter in such a circuit becomes involved
and, as mentioned before, the disturbing of one
voltage often s0 unbalances the entire circuit
that operating conditions are changed to such
an extent that all observations are valueless.
Figure 1D illustrates a typical A.V.C. circuit,
and Fig. 1E an A.F.C. circuit. If a conventional
voltmeter of any commercifl resistance is con-
nected at any of the points indicated on the
diagram inaccuracies of readings and circuit dis-
turbances will result. However, it will be noticed
in the examples given. that, aa the meter re-
sistance is increased the effect on the circuit and
the resulting errors are decreased. From this it
would appear that as the meler resistance ap-
proaches infinity the cumulative errors will reduce
to zero. This is exactly what happens. The
problem then is to build 2 meter which has an
infinitea resistance and will draw no current
from the circuit to which it is connected.

POTENTIOMETER METHOD OF
YOLTAGE MEASUREMENT

The ‘“Potentiometer method” of voltage
measurement has long been recognized as the
only accurate method of measuring voltages in
the cases illustrated in the above examples.
Heretofore, potentiometers have been available
commercially only in the form of extremely
accurate laboratory instruments which required
rather complicated and tedious adjustments.

The instrument shown in the photograph,
which will be described, is based on the principle
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Fig. 2. Schematic circuit of the potentiometer voltmeter,
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of the potentiometer and includes many of its
advintages but is very simple to operate, The
fundamental cireuit of the potentiometer volt-
meter ix shown in Fig. 1F. The measuring sys-
tem consists of o palvanometer . a voltmdter
VM.. and a source of variable voltage K2 cons
nected as shown. It is shown connected to
measure voltage in a network such as  was
shown in Fig. 1C, which consists of a source
of unknown voltage K and resistors Rl and
R2. Voltage is tv be measured between A and B.

The operation of the system from Fig. 1F is
ax follows. When the potentiometer voitmeter
is connected across A-BB with the pushbutton
switch S open, the voltage across R2 will cause
a current to flow throurh the stalvanometer G
and the voltmeter VM which will be indicated
by G. Now, if switch 8 is closed and the voltaye
E2 is gradually increased, the potential across
the galvanometer from A to C will, at all
times, be equal to the difference between the
potential across the points A-I§ and the potential
of E2. If the potentinl at A-B is higher than
E2 the current through G will be from left to
right, and will be s0 indieated. 1f E2 is higher
than A-B the eurrent flow will reverse direction.
When A-B and E2 are exactly equal there will
be no flow of current through the galvanometer
and the voltmeter VM. measuring the potential
of K2 will grve an indirect but exact reading
of the potential A-IB. More important still, gince
the reading is taken at the time that the
#alvanometer indicates no current is flowing to
or from A-13 the potentiometer voltmeéter pre-
sents nn infinite resistance in parallel with
A-B3 and there is no disturbance of eircuit con-
ditions.

If the voltmeter VM., which, incidentally,
need not be of high resistance, is provided with

Behind-the-panel view showing the arrangement of
parts and wiring. At A, meter; B, power transformer;
C, 4C5 tube used as rectifier; D, potentiometer for
controlling balancing voltage; E, filter choke; F,
ohmmeter and capacity meter adjusting rheostat;
G, resistor subpanel, carrying the wire-wound re-
sistance voltmeter; K, rotary switch, {volts, ma,,
capacity, etc.}.

1937
several ranpes and the voltage E2 is made
variable to cover all these ranees, the system
is equally accurate and presents an infinite

resistance to the voltage being measured on any
of these ranges, The accuracy of the measure-
ments is dependent only on the aceuracy of the
voltmeter VM., the sensitivity of the galvanom-
cter and the care with which the circuit is
halanced. Unlike the vacuum-tube voltmeter, as
the term is generally used, this systenm draws no
current on any ranpe; is unaffected by varying

line or battery voltvze; and, the ealibration
is not dislurbed by changing of tubes.
This circuit. substantially as shown, is in-

corporated in a commercially-available radio-set
tester. By o simple switching arrangement the
one meter is made to serve as buth the galvanom-
cter and the veoltmeter. A schematic circuit
of the no-current voltmeter portion of the in-
strument iz shown in Fig. 1G.

In  addition to the potentiometer-type no-
current voltmeter, this (Model 1900) instrument
retiing all the features of the standard radio
set tester. These include precise measurement of
D.C. and A.C. volts at 1000 ohms/volt, with
ranges of 0/10/50,250/500/ and, 1,000 V. A.C.
voltages are measured by an exclusively-desizned
rectifier meter circuit which gives a simple and
easily-read =scale. Milliampere ranges of
0/1/5/50/ and, 500 ma., both A.C. and D.C,, are
available. Complete coverage of resistance meas-
urement S assured by a b-range ohmmeter cover-
ing from 0.1-ohm. to 10 megs. Capacity, both
paper and electrolytic types, can be measured
from 100 mmf. to 200 mf. with a high degree of
accuracy. All measuring circuits are brought out
to a bank of pin-jacks clearly marked and
grouped around the master switch in a unique
arrangement which indicates, at a glance, the
proper jacks to use for ecach type of measure-
ment.

Power for the capacity mcter and the no-
current voltmeter as well as the highest range
of the ochmmeter is obtained from the 110 V.
A.C. line. Figure A showxs the outward apbear-
ance of the instrument. The panel and meter
case are of walnut bakelite with designations
and trim in gold vericrome. Switch and rheostat
control knobs are of harmonizing bakelite, The
instrument is housed in # rubbed wood walnut
{inish carrying cave of zmall dimensions and
light weight for easy portability. Data and tube
base charts are located in the cover.

This instrument covers all the nceds of meter-
ing equipment of the modern radio service pro-
fession, including the measurement of voltages
at any point in & radio receiver without dis-
turbing the operating conditions. This last feature
will undoubtedly pruve of great practical value
to the busy Service Man,

Our Information Burecau will gladly supply
manufacturers’ names and addresses of any items
mentioned in RADIO-CRAFT. Please enclose a
stamped and self-addressed envelope.

HOW TO ADD A 2-IN. C.-R.
TUBE TO THE RADIO-CRAFT
MIDGET OSCILLOSCOPE

(Continued from paye 90)

Since the new tube is about twice as sensitive
as the 913, a pattern which will cover the
screen on the latter will eover that of the 24XH
so that again no changes are required, and a
simple substitution will suffice.

All parts of the original “pgun” except the
actual tubing itself may be reemployed. A new
picce of steel tube ¥ 3/1 ins. long by 21 ins.
din. will be needed. Steel or iron tubing is re-
quired since the 21X11 isx not shielded as is the
914 and is very sensitive to external fields, a
characteristic common 1o all cnthode-ray tubes
of the glass bulb type.

The tubing is cut to size. the ends smouthed
and the necessary holes drilled. The sume type
of socket s used originally is uneeded. This
consists of an alumirum cup about 11, ins. in
dia. and %-in high in which the socket is mount-
ed, The socket is removable and the small tongue
in the socker hole must be filed-off »o that the
socket muy be turned. This allows the tube to
be revolved so that the pattern may be aligned
correctly. The socket should be placed so that
the proove in the center hole is uppermost. Any
slight variations in tubes may then be eorrected

by rotating the latter slightly after it has been
connected and is in operation.

The aluminum socket ¢up may be held with
3 acrews, placing weshers between the cup and
the tubing so that a firm fit will result. A piece
of 3/16-in. bakelite may be turned to u close
fit for the rear of the tubing. This about fin-
ishes the job except for coating the tubing in-
side and out with flat-black enamel. When this
dries, pads of felt may be put in the front end
so that the 24XH will be held away from the
walls.

This mount and the new tube will be found
to greatly inerease the usefulness of the uriginal
instrument and if properly interchanged with
the 413, a truly versatile apparatus will result.

"R.-C." STAFF CHANGES

C. W. Palmer, formerly Technical Edi-
tor of Iadie-Craft maxnzine, has joined
the engineering =tall of the Western Elee-
tric Co. Radic=-Craft joins with the many
friends he has made in wishing him suc-

cess. lle is sucieeded by N. H. Lessem
whose name is familiar to Radio-Craft
readers.
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DAILY
DIVIDENDS

. WITHOUT A DIME

Under the TUNG-SOL CON-
SIGNMENT PLAN more than
8000 dealers and service or-
in the United

ganizations
| States are drawing daily divi-

dends from every tubesale...
without tying up their capital
l in stocks.

They have no investment
. .. yet they carry adequate
| stocks with no fear of loss
| from obsolete numbers.
. Tung-Sol retailer partners
’simply keep the profits and
remit the cost price after the
sales have been made.

Dealers who can qualify
for this attractive partnership
may still se-

|

lcure a Tung-
Sol agency.
Write for the
name of your

nearest

wholesaler.

TUNG-SOL
, Jone-flow radioDubes

‘ TUNG-SOL LAMP WORKS INC.
Radio Tube Division

SALES OFFICES: Atlanta, Boston, Charlotte,
Cleveland, Chicago. Dallas, Detroit, Kansas
City, Los Angeles, New York.

General Office: Newark, N. J.

Please Say That You Saw It in RADIO-CRAFT

Wwww.americanradiohistorv.com


www.americanradiohistory.com

16

Our N

v Address

GRENPARK COMPANY
1229 PARK ROW BLDG.
NEW YORK, N. Y.

RADIO MEN always need accessories for

the service bench or kit. Here are a few

tools which come in handy for any rcpair
job. On just one or two service jobs you'll be
repaid their nominal cost.

FLEXIBLE SHAFT SCREWDRIVER

Use this FLEXIBLE SHAFT SCREWDRIVER—
the screwdriver that actually goes arcund a cor-
ner—in your service work. It reaches many awk-
ward places where a screw cannot be reached by
a straight or offset driver. Has a thousand and
one uses—ideal for repairing radios,

refrigerators, automobiles, oil burners,

machinery, shop equipment, electrical
appliances, vacuurm

cleaners, " n;la r ihn lfj

equl'pmen jouseho. OM|

iobs, etc. The FLEX-  GiATeo~
IBLE SHAF

SCREWDIJIVER has
a shaft of laminated
steel  wire—tempered
steel blade — chrom-
ium-plated fittings—
fluted, hard - wooden

handle - length
$7.00

FLUTED
WOODE 4
HANDLE

overall 8%
PRICE,
POSTPAID

FLEXIBLE DRIVE SOCKET SET

‘The most practical sacket set ever developed for radle
work=-1deal for ‘‘hard-to:get-at-places.’’ Het cunsists of
10" Flexlble Irive with six {6) removablo sockels huaving
hex openings In the following slzes:

3716 1/47 57167 3/8” T/167 1727

The FLEXIBLE DRIVE S0CKET SET
iy similar In construetlon to the screw-
driver. \With ecach socket set s
included a FREE, steel earry-
ing caso. PRICE,
POSTPAID

COMBINATION SET ki i" $ 350
SHOCK- PROOF SCREWDRIVERS

The finest set of shock-
proof serewdrivers  avail-
able for radio men—this
set of  four {4) screw-
drivers  bas  transioent,
o unbreakalile.  stinek - proof
lamdles, and i3 equipped

with temperod steel
blades, Blade sizes are:
A-HTX 4" B—1"x 3/168"
STl F X
) e 4 50
POSTPAID
GRENPARK COMPANY
1229 Park Row Bldg., New York,N.Y.
'I-------------------------1
GRENPARK COMPANY RC-87
1229 PARK ROW BLD(., New York, N. Y,
Gentlemen:

Enclnsed you will find my remittance

of &........ fur which Dplease send me. POST-
Il-l\m the equipment indicated Ly the cross (X)
wlaw:

{ ) FLEXIBLE SHAFT

SCREWDRIVER @ $1.00
FLEXIBLE DRIVE SOCKET SET @ $3.00
COMBINATION SET (Serewdriver

and Sccket Set) @ $3.50
SHOCK-PROOF SCREWDRIVERS @

()
$1.50 per set {Set of four)

RADIO-CRAFT

HOW TO MAKE A 2-TUBE
CARRIER INTERPHONE

(Continued from page 85)

signal from the microphone (in this case the
permanent-magnet dynamic type loudspeaker).
When receiving, this is used to amplify the out-
put from the detector. (4) Rectifier tube—to
deliver requisite current. (5) Switching system
—which will change the above elements to their
proper relationships when sending and receiving.

These points are explained in the block dia-
gram in Fig. 2. This shows graphically how the
changre-over system works.

The requirements for the tubes are that they
shall be of the 0.3-A. type and that 2 tubes
shall perform the functions listed above. The
combination of the rectifier and power tube
is accomplished by the use of the 12AT7 tube.

The combination of the oscillator and voltape
amplifier tube has been made easy by the re-
cently-designed type 6C8G twin-triode tube. An
important—{for our purpose—design feature of
this tube is the fact that it has separate cathodes.
This enables us to completely isolate the
oscillator-detector section (as we will use the
tube) from the amplifier section of the tube.
The grid (cap) section is used for the voltage
amplifier, and the lower section for the oscillator
—detector.

CIRCUIT ANALYSIS

This basic knowledge should make it easier
to understand the circuit dingram which is given
in Tig. 1. First examine the switching arrange-
ment. Sw.2 is a 4-pole doublesthrow awitch and
is used to change-over from the talk to the
listen position. The 4 gections of the switch are
lettered A-B-C-D. The A section and the C
section change the triode of the dual-function
6C8G from an oscillator in the talk position
| to a diode type of detector in the listen posmun.
The B sectivn of the awitch is used to swing
the input grid (cap} of the other triode of the
6CAG tube from the diode detector in the listen
position or the P.M, speaker (used as micro-
phone) in the talk position.

The D section of the switch is used to change-
over the P.M. speaker from the T2 input trans-
former in the talk position to the T1 output
trunsformer in_the listen position. Note that
as shown in the diagram of Fig. 1 the switch
is in the talk position. (The front view of the
switch is shown in the diagram.)

The “Talk™ Position. Now let us trace the
path of the signal when the unit is in the talk
position, The ‘‘microphone” (Sp'k'r) picks up
the sound and the output voltage is brought to
the prid-cap-triode of the 6CRG by the step-up
transformer, T2. The amplified signal is sent
to the pentode section of the 12A7. This signal
which now is of the order of about 50-V. peak,
is used to modulate the oseillations of the second
trivde of the 6C8G. This modulated R.F. signal
is passed to the low-impedance primary of the
R.F. transformer. L, and then on to the line
by means of condenser CI,

The Listen™ Position. The other unit which
is in the v .cive pesition picks up the signal
from the line. Then it iz sent through the R.F.
transformer 1, to the grid of the second section
of the 6CRG. This tube is now being used as a
diode, the real plate of the tube being grounded
by the C section of switch Sw.2. The detected
signal then passes through a low-pass filter—
R4, Ci—which permits only the A.F. component
of the signal o pass. After passing the volume
control, R, the signal goes through section B
of Sw.2 to the grid cap triode of the §CRG. The
signul i3 then amplified by the pentode section
of the 12A7 and finally reproduced (after pass-
ing T1 and section B of the Sw.2) by the speaker,
Sp’k'r.

CONSTRUCTION DETAILS

The details of the construction of the oscillator
coil I, are shown in Fig. 3. Coil 1.1 includes
300 turns of No. 30 D.S.C. copper wire-wound,
honeyeomb fashion. on a dowel stick 3§-in. in
dia. and #-in. long. When complete, the winding
should be approximately 1 in. in dia. and 3/16-
in. wide. A tap-off, T, is taken at 150 turns.
Coil L2 is composed of 50 turns of No. 26 D.C.C.
copper wire wound, straight layer fashion, be-
tween 2 cardboard washers (as shown). The
outer end, O, of L2 goes to ground and the
inner end, 1, goes to condenser Cl. The outer
end, G, of L1 goes to the grid and the inner
end, P, goes to the switch, Sw.2.

Please Say That You Saw It in Rapio-CRAFT
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Tuning of the coil is effected by means of
condenser C8 and trimmer C5. This trimmer may
be omitted if desired as the tuning is quite
broad. The frequency of the carrier is approxi-
mately 130 ke.

TONE QUALITY

The freaquency response characteristic of the
2 communicators in cascade is flat within plus
or minus 2 db. from about 350 to 5,000 cycles.

This range is sufficient for good, clear {under-
standable) tone uuality. The cut-off at 350
cyeles is accomplished deliberately by means of
the 0.001-mf. condensers, C7. This is necessary
due to the faect that most speakers have a
decided peak in the region of 150 cycles. The
combination of 2 such peaks in combination with
the cavity resonance of the cabinets results in
muffled and "‘boomy'’ tone unless the low fre-
quencies are attenuated. In case a tone control
is desired, the inter-tube coupling condensers,
C7, should be of the variable type, with a
capacity range of aboat 100 mmf, to 0.02-mf.
Adjustment of these units will vary the intensity
of the low-frequency end of the characteristic.

No choke coil i8 necessary in the "B” supply
filter of the unit. This is due to the low current
drain and the low-frequency cut-off of the
audio frequencies. The filter, R1, C2, is used
to isolate the R.F. which goes into the line from
the *B” subply of the unit. This is necessary
to eliminate the annoying buzz which is caused
by the interaction of the half-wave rectifier.

The chassis consists of 2 parts, a front panel
and the chassis proper. The details are shown in
Fig, 4. The photographs indicate how the sec-
tions are bolted together. This type of arrange-
ment allows for mounting in a metal box, or
if desired in a suitable wooden cabinet. The
proper places for mounting the parts are in-
dicated by the letters next to the respective
mounting holes. Note that all the parts on the
chassis are mounted on top with the exception
of a B-terminal-lug strip which is mounted
directly beneath the trimmer contenser. All
other parts are fastened directly in place by
soldering. The photographs should give many
suggestions as to the proper method of wiring.
The only shielded lead is the one leading from
section B of switch Sw.2 to the grid cap of the
tube 6C8G.

INSTALLATION AND OPERATION

The installation and operation of the radio=
type intercommunicators is the height of sim.

Fig. 4. Specifications of front panel and chassis.
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plicity. The units are plugged into the A.C. or
D.C. outlets near the pluces where they are to
be installed. The volume control is turned full
on and the talk-listen switch is left in the
listen position. When either party wishes to
talk, the switch is thrown to the talk position
and upon completion of a portion of the con-
versation, the switch is thrown back to the
listen position. The other unit may now be
thrown to the talk position and the conversation
econtinued.

There may be a small amount of static pick-up
due to telephones or circuil breakers, etc., which
ordinarily disturb radio reception, but this is
not enough to cause annoyance. A number of
units may be used on the same line but all
parties will hear both sides of an individual
conversation.

The communicators should work without any
difficulty, but in case of incorrect connections,
the following hints should be of help.

In the listen position there should be about
100 V. on the screen-grid of the 12A7. When
switched to the talk position this should drop
to about 96 V., due to the current drawn by
the oscillator tube. The voltage drop across
R6 is 1 V, and across R5, 7 V. With one unit
in the talk position and the other in the listen
position, the carrier should generate a voltage
of about 5 V. across resistor R4 of the receiver.

(This instrument was built under the direction
of R. D. Washburne.)

Fig. C. Under-chassis view of intercommunicator.

' 1937

LIST OF PARTS

*One R.F. oscillator coil, L;
*(One A.F. output transformer, 14,000 to 4 ohms,
T1;

*One A.F. input transformer, 4 ohms to tube
grid, T2
One Aerovox
One Aerovox
One Aerovox
One Aerovox
One Aerovox

resistor, 400 ohms, 1 W., R1;

resistor, 330 ohms, 30 W., R2;

resistor, 2,000 ohms, 1 W., R3;

resistor, 0.l-meg., 14-W., R4;

resistor, 1,000 ohms, 1 W., R5;

One Aerovox resistor, 3,000 ohms, 14-W., R6;

One Electrad volume control, 0.6-meg., R1;

One General Electric S.P.S.T. switch, Sw.1;

*One 4P.D.T. switch, Sw.2;

*One magnetic speaker, 4 ohms;

One Sprague dual electrolytic condenser, 8 mf.,
200 V., C3;

One Cornell-Dubilier paper tubular condenser,
0.1-mf., 400 V, CI;

One Solar paper tubular condenser, 0.6-mf., 200
V. C2;

One Cornell-Dubilier dual electrolytic condenser,
5 mf., 256 V., C4;

One Hammarlund trimmer condenser, single
plate, C5;

One Cornell-Dubilier mica cond , 500 mmf.,
Cé6;

Three Cornell-Dubilier mica condensers, 0.001-
mf., C7;

One Cornell-Dubili 1 , 250 mmf.,

mice col

One Cornell-Dubilier mica condenser, 0.004-mf.,
C9;

ICA chassis;

cabinet to fit chassis;

large pointer knob:

Two small pointer knobs;

One Raytheon type 6C8G tube, V1;
One Raytheon type 12A7 tube, V2;
One ICA tube shield (for V1I):

One 5-lug terminal strip, assorted nuts, bolts,
wire, sockets, ete.
*Names and addresses of manufacturers will
be sent upon receipt of a stamped, self-addressed
envelope.

DON LEE TELEVISION
INAUGURATES NEW SOUND CHANNELS

Officially inaugurating its new television sound
channel transmitter, the television division of
the Don Lee Broadcasting System will broadeast
two “'sight and sound” programs today in ob-
gervance of the Ist Anniversary of the opening
of high-definition television demonstrations to
the public.

Observing the same schedule as of a year ago,
when this Californian television organization
gave the first public demonstration in the nation,
the programs will be aired from 3:00 to 5:00
p-m. and 6:30 to 8:30 p.m., P.S.T.

The “sight’” portion of the televised program,
composed of current newsreels and short film
subjects, will be sent out on 45 ke. (6 2/3 meters).
The '‘sound” portion of the film will be broad-
cast on the mnew frequency of 54.3 ke. (6%
meters}. The new transmitter is of latest grid-
modulated design and reproduces sound fre-
quencies from 40 to 10,000 cycles with fidelity.

During the past year more than 10,000 persons,
including sereen and radio stars and exccutives,
renowned scientists and engineers. and govern-
ment officials, have witnessed the daily television
broadcasts. Periodie hroadcasts had been wit-
nessed by guests at a receiving zet under normal
home conditions at a location of 3% miles north
of the transmitter. and at private residences
elsewhere in Los Angeles. More difficult reception
was suceessfully reccived during 74 separite
demonstrations during April of this year in
Pasadena, a distance of 10 mi. from the tele-
vision broadeasting station, WEXAQ, with a
mile of hills of 3 peaks intervening.

Methods and technical apparatus used in these
broadcasts are largely under patents to the Don
Lee organization and Harry R. Lubcke, director
of television. The sound portions of many tele-
vision broadcasts were carried during the year
by KHJ and other stations of the Lee chain at
the same time that the sight program was being
sent out on the higher freauencies.

The sight-sound transmissions of W6XAO occur

twice daily except on Sundays and holidays. The
daylight schedule is as follows: Monday, 9 to
10 a.m.; Tuesday, 10 to 11 p.m.; Wednesday, 11
a.m. to 12 noon; Thursday, 12 to 1 p.m.; Friday,
1 to 2 p.m.; Saturday, 2 to 3 p.m. Evening

broadcasts are from 6:30 to 7:15 o’clock.

2,000-BULB "TELEVISION" SIGN

(Continued from page 87)

Note however that both systems utilized gas-type
tubes that could be modulated to produce halftone
images.

Crowds on the West-side of Broadway, in mid-
town Manhattan, stop traffic as they group to
waich advertising copy and the antics of animal-
cartoon rtoutines, that continue for 8 minutes
and repeat, on the side of a building on the East-
side of Tth Ave., across the way.

Ordinary 6-W. filament-type lamps close-set in
a large grid are used ; unlike the neon tubes men-
tioned above they afford only silhouette images.
And due to the limited number of lamps used
the lack of detail in the outline is so preat as
to actually reault in a new. striking effect that
is amazingly artistie in its erudeness. as the
illustration here reproduced clearly shows.

According to the N. Y. Daily News, about 200
gkraph drawings are required for a minute of
running time. The completed drawings are trans-
ferred to a film that is then projected onto an
apparatus, in back of the sign, which controls
the off-on operation of the bulbs.

{ladio-Craft, upon sugpestion to the operators
of the Leigh-Epok Control, has been advised
that attempts have been made to use ordinary
110-V. neon tubes in this simple off-on action,
in view of the great cconomy in current drain
that could be effeeted, hut that to date these
experiments have been “unsuccessful.”’ Just why
the low-drain neon tubes could not be uscd was
not made clear.)
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EVERY
SERVICE MAN

o h

SHOULD OWN
THIS COMBINATION VOLT-OHM-

MILLIAMMETER
AND FREE POINT TESTER

¢

/

MODEL 640-740

DEALER
PRICE

Precision Built

5270

DESIGNED TO WITHSTAND
ROUGH FIELD SERVICING
NO EXTRA CASES TO BUY

Just what you need for field use. Every service
shop should own duplicate servicing instruments
as protection against rush work, instruments
damaged in service, and for taking care of other
emergencies.

The Ranger-Examiner Model 640 Free Point
Tester hax eight automatic switch type and ten
single action jacks. Five sockets for any type
radio tube.

Model 740 Volt-Ohm-Milliammeter has 3” Square
Triplett Precision Instrument. Scale readings:
10-50-250-500-1000 A.C. and D.C. Volts at 1000
Ohms per Volt (D.C. Accuracy 2% ; A.C. 5%}
1-10-50-250 D.C. M.A.: 0-300 low Ohms; High
Ohms to 250.000 at 1.5 Volts. (Rheostat adjust-
ment for 13% volts for QOhm readings to 2.5
Megohms.) Ratteries may be added permitting
such rvadings in 250,000 chms steps. Low Ohms
to % ohm with 25 ohms in center of scale.
Backup circuit used. Current draw is only 1 M.A.

Dealer Net

Model 640-T40 Portable Free Point Tester
and Volt-Ohm-Millinmmeter

Model 640—Free Point Tester only, in
Portable Case ..... TP 0058000000 9.90

Model 740—Volt-Ohm-Miliiammeter only,
in Portable Case

FREE

Booklet. Lists 101 most frequent Radio
Troubles, How o Detect and How to
Cure. Nothing like it before. Greatly
simplifies every.day servicing. Send

coupcn now.

I Readrite Meter Works 1
816 College Dr., Bluffton, Chio 1
{3 Please send me more Information_on Model 640- 1§
1 Tia: O Model 640: 3 Modet 7403 O Free Booklet, 1
8 101 Radio Troubles and Their Cures.” 1
] [ ]
: NaMe cevvuniionssiiatsanicnaiiasas cesssisenian :
] 1
B Address o.ueuieene. et 00A0O0AEAANO8060E00600 1
1 1
[ ]
. ity ...
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G.E. PHﬂHGGRM’H MOTOR

Formerly
Sold

for
$15.00

speed induc- =
tion type self-starting, ll() vale, to 60 cycle. AL, with
sieed control. Plug and cord. dpeed range fromn 5 to
RI*AL Can be Inmllm in place of old-fashi .
winding speed motor. Also ideal for display turn table.
and a humidred other uses. These General Electric Motors
are brand new, in original factory rarions § o5 |
G.E  lectric l’lmnom'a!)h motor as de-
scribed ... .. YL L

Shipping Woight—12

WESTINGHOUSE
UNIVERSAL MOTOR

2 95 110 Volts

AC and DC
Shipping

Weight
8 1bs.

HIESE Motors are manufactured by the Wostinghouse
Electric Co. They are absolutely new. Specifications:
E/30 H.I*. operates on either A.C. or 11.C., 110 volts, 5000
R.P.M. Rheostat ran e used to vary speed. Height 314,
Length 3%~ Wldth 1%”, Shaft 4" one inch lomg, ¢an
be used to drive sewlng Machines, Models. Buffing Lathe.
Folishing Head, Driils. Grindstones, etc.. elc 52 95
.

MOTOR only
MOTOR with Arbor and %" Chuek ....,..,.. 53‘95

Add 25¢ for special packing and ma:lmg
anywhere in U. S. A.

MICROPHONE and RECEIVER

TRANSMITTER

€EAR CaAPS

BREASY PLATE

Two OAcinT
JACK e o

THTS Microphone snd telephone headset outfit was bullt
especially for the U. 8. Nasy Aviation Corps.

‘fhe  Holtzer-Cabot  Electric  Company
outfit to Government specifications.

The oulfit consists of a low-impedance earbon micro-
phone (transmitteri. securel) fastened to a metal breast-
blate, and a set of heavy-duty, low-imbedance earphoncs.
A specially constructed switch on (he back of the lreast-
plate controls the microphone circuit. ‘The earnhones are
1L&.N. TUtsuh type, atwached to adiustable headband.
Twenty-eight feet of very heavy weather and walerproof
eomductor cable is furnished. Current of not more than 10
volts should be used. A sturage batiery Is the most satis-
faetory current supply.
1. 8. Navy Airhlane- l)llo Mictophone and *
Receiver 83 described

constructed  the

*Fre shipping weight is 9 Ibs.

WESTINGHOUSE
POWER GENERATOR

Manufactured for Us §: Signal Corps
200 Watt

A.C. Electrical 1ov. ac

Power
from a Windmill, from
available  Waterpower,

from your Auvtomebile,
from Your Motoreycle,
from your Bicyele, Foot
pedals  or  Handerank
{for transportable Radio
Transmittera, 8trong
Flondlights. Advrrtlslnu
Signs) ; do you want o
operate AC dio sets from 32 V. DC farm )
OPErAIC tWo MEICTAtors in serics to el 200
two phase and three bhase AC. ete., elc.
needed to run generator.

There Are Qver 23 Applications, such
lthl from eight te ten 20 Walt

Wt syslems:
A, AC: obtain
14 to 14 H.P.

as: A.C. Dynamo
110 Volt lamps.

Short
Wave Tranam ller aumxlyln 110 Volls A.C. for operating
~iam'’ transmitter. Operatlng 110 v, AC 60 Cyele dio

Receiver in DC dl siricts, Motor Generalor. Public mhlreu

8. Electric Sirens on motor boals, yaclhis, etc. Camp

L{l.'hl ing, ete,
Jue.
00

£«
R X l2r==t I'n-‘;ﬁruruon .sheot:n%eu{-‘;:{os"::
described carbon
Brushes .......e000.40 .

Shipping ‘weight 18 1bs.
All merchandise in original packages—

never used. Money-back guarantee,
We wllt forward Shipments by Exzpress Collect
if sufficient postage is mot incinded.

WELLWORTH TRADING CO.

560 W. Washington Blvd., Dept. RC-837, Chicago, IlI. !
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| the usable area of the 2-in.
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NEW OSCILLOSCOPES USE 2-IN. C.-R. TUBE

(Continued from page T9)

Most radio reccivers operate from power sup-
plies delivering from 250 to 450 V. Most radio
receiver rectifier circuit parts are designed for
such work, and, as these parts are manufactured
in wvast quantities, do not cost, in proportion,
nearly as much as parts which must withstand
2 or 3 times these voltages. Therefore, there
was a definite need for a smaller cathode-ray
tube which required no more than 450 V. Re-
sult—the 1l-in. tube.

However—this tube came to us with mixed
blessings. True, it required only 450 V. anode
potential and eould even be worked on as low
as 250 V., but the effective screem area (the
largest squared area within the circle) was only
about % -in. square which resulted in a mighty
small picture. It is true the tube retailed ut
less than half the cost of the 3-in. tube, but
did its advantages outweigh its disadvantages?

Enginecrs of one large test instrument manu-

| facturer decided ayainst the 1-in. tube and its
| relatively small screen

and concentrated on a
cathode-ray tube and equipment which would
cost no more than present l-in.-tube units, but
would have a much larger screen, The result
has been announced in 2 cathode-ray models,
both employing cathode-ray tubes with 2-in.
screens, yet costing no more than the current
l-in.-tube models.

let us xee why the 2-in.-screen tube |is
actually 4 times as effective as a l-in.-screen
tube. Figure 1 represents the outside screen
diameter of a cathode-ray tube within which
has been placed a shaded square representing
the effective. or usable, screen area.

The total area and usable area of the 3-, 2-
and 1-in. tubes are given in Table I.

Tan.e 1
Tube Screen Total Screen Area Usable Area
3 in. 7.0686 sq. in. 4.5 sd. in.
2 in, 3.1416 5q. in. 2 sq. in.
1 in. 0.7854 8q. in. 0.5 8qg. in.

Therefore, it may readily be seen that (1)
tube is 4 times
that of the i-in. tube and 44 per cent that of
the 38-in. tube. (2) That while the 2-in. tube
has 4/9 the usable screen area of the 3-in. tube,
the l-in. tube has only 1/9 the usable screen
area of the 3-in. tube. As a result, images as
seen on the 2-in. tube are twice the height and
width of those seen on the l-in. tube and are
much more satisfactory for solving all practical
service problems.

REQUIREMENTS OF SMALL-TUBE
OSCILLOSCOPES

What are the requirements for satisfactory
oscilloscope equipment using less than a 3-in.
cathode-ray tube?

(1) The equibment must be sufficiently eco-
nomical in first cost and upkeep so that the
added profits resulting from its use will soon
completely pay for its purchase and then return
a good profit to its user,

(2) The equipment should be as small and
light as possible.

(3) The instrument should present an attrac-
tive appearance so that it will present '‘customer
eye appeal.”

(4) The unit should be portable and should
be constructed ruggedly enough to withstand
normal use.

(5) It should employ a minimum number of
controls for a maximum number of functions.
Controls should be so sgrouped that there will
be no ncceasity to grope for them.

(6) It should employ at least a 2-in. cathode-
ray tube since oscillascope npparatus using the
2-in. tube may be manufaetured to se¢ll at no
more than the price asked for I-in. tube units.

(7) In frequency-

equipment

combination with a
modulated signal generator, the
should be usable for either double- or single-
image visual alignment—in fact, for any func-
tion or test that is provided by 3-in. tube units.

(8) It should have some means of eliminating
the linear sweep return at frequencics above
10.000 cycles where., in ordinary circuits, the
return sweep becomes visibly confusing.

(9) It should have a means of including or
eliminating the return sweep when using the
power supply frequency as a time base. For
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the “double image™ alignment method, the re-
turn trace is necessary but for “single image”
work, the elimination of the trace is absolutely
necessary,

(10) Positive synchronization of the time base
with incoming signals is also required.

(11) Horizontal and vertical amplifiers for
maximum usubility. In a amall unit, which might
be used primarily for solving “ham’ problems,
the vertical amplifier only is necessary,

(12)" Sawtooth oscillator (linear time basec)
should be essentially linear over a range of at
least 15 to 30,000 cycles. This circuit is not
required in a smaller unit.

{13) Means for controlling gain of its ampli-
fiers, oscillator ranges, intensity, focus, etc.,
should be included.

(14) A switching system which is versatile
enough to apply external or internal signals to
either or both horizontal and vertical deflecting
circuits, either through their respective ampli-
fiers or directly to the plates through suitable
isolating condensers, is essential.

The above iz only a ‘skeleton” requirement
list and could be amplified considerably to include
definite electrical and mechanical specifications
for each ecircuit, but it is sufficient to use as a
guide by which two commercial 2-in. cathodes
ray oscilloscopes may be judged.

COMMERCIAL 2-IN,-TUBE UNITS

Both instruments as manufactured by the
Supreme Instruments Corporation employ the
new 2-in. cathode-ray tube. The Model 535 is
the larger of the two units, as pictured in Fig.
A, and incorporates a variety of functions and
ranges as will be described. The Model 530 is
a small unit which has less extended functions
and ranges than the Model 535 and was designed
primarily for ham’ use, although both instru-
ments may be used for visual alignment work
when used in conjunction with a signal generas
tor having a means of frequency modulation,

The Model 535 unit can be used as a complete
visual servicer for receivers under conditions
explained in the preceding paragraphs.

Many other advantages are claimed for this
model including a “return sweep eliminator”
which effectively eliminates the linear sweep
return from the lowest to the highest frequency
of the sawtooth oscillator (15 to 30.000 cycles),
By applying part of the linear time-base oscillas
tor signal to the grid of the cathode-ray tube,
the return sweep is eliminated on frequencies
between 10,000 and 30,000 cycles, below which
the return sweep was not objectionable originally.

BBy means of another ingenious circuit, the
user is allowed a choice of elimination or inclu-
sion of the return trace when using, as a time
base, the local power supply freguency.

For synchronization purposes, a very pesitive
“snap-lock” system is used which literally
“snaps” the signal under study into synehroniza-
tion with the linear time base.

Another exclusive feature claimed for this
model is a hew type of control, the "‘uni-control.”
This is an unusual arrangement of 2 potentio-
meters which can be controlled separately by
individual knobs on the panel, but which require

only one mounting hole on the panel. IDoth
USABLE
AREA
7
7
< TUBE DIAMETER —»
Fig. 1. Relative size of usable area compared with

the total area of a 2-in. cathode-ray tube.
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horizontal and vertical spot centering controls
can thus be grouped on the panel instead of at
the rear or side of the case. The potentiometer
has a hollow shaft to which is affixed the knob
closest to the front side of the panel. The shaft
for the rear potentiometer runs through the
hollow, larger shaft and is terminated by the
forward control knob.

The 2-in. cathode-ray tube is operated from
the loeal power supply, as are the balance of
the tubes. The Model 535 is equipped with in-
dividual amplifiers for both the vertical and
horizontal deflecting plates,

The resistance to the deflecting plate circuit
has been maintained at a high level of approxi-
mately 0.5-meg. and the input capacity has
been held to a low minimum of approximately
20 mmf. The amplifiers have a gain of approxi-
mately forty, a maximum allowable input poten-
tial of 800 V., and a flat-line frequency response
curve from 15 to 90,000 cycles with graduated
rain controls for making comparative tests.
The sawtooth oscillator or linear time base em-
ploys a type 885 gaseous discharge tube with the
necessary current limiting resistors to assure
a maximum of linearity over its entire range.
In addition to horizontal and vertical amplifiers
and time base, there have also been incorporated
the necessary facilities for allowing synchroniza-
tion of the time base with the input eignal
either internally, externally or with the fre-
quency of the local power supply. Provisions
were made to include or eliminate the return
sweep when using the local power supply fre-
quency as a time base as well as when using
the internal sawtooth oscillator as a linear
time base, By clever grouping of controls, a

1937

maximum of 16 controls was reduced to =a
minimum of 9, resulting in faster, more
effizient and less confusing test prucedure,

The incoming signal (signal under study) can
be routed either through the vertical amplifier
to the vertical plate or can be applied through
a condenser directly to the vertical deflecting
plate.

External sweep voltages (when desired) may
be routed through the horizontal amplifier to
the horizontal plate, or can be applied, through
a condenser, directly to the horizantal plate.

The circuit diagram of the Model 535 is given
in Fig. 2.

The five tubes incorporated in this model
include a type 24XH 2-in.-screen cathode-ray
tube, 1 type 885 gaseous discharge thyratron, 1
type 5T4 anode supply rectifier and 2 type 6J7
octal metal tubes used as vertical and horizontal
amplifiers,

An illuminated green bezel is mounted directly
on the panel so as to show when the instrument
supply is connected. The instrument is so de-
signed as to provide a maximum of magnetic
shielding and it is protected by high-speed fuses
in the power supply circuit. Mounted on a beau-
tiful antique bronze metal panel and housed in a
sturdy golden oak carrying case with a handy
leather carrying handle, jt fulfils all require-
ments for the complete 2-in..screen cathode-ray
oscilloscopic unit. Its outside dimensions are
approximately 12 x 7% x 8% ins. and its
weight is approximately 17 Ibs.

This article has been prepared from data sup-
plied by courtesy of Supreme Instruments
Corporation.

RADIO-CRAFT'S INFORMATION BUREAU

(Continued from page 97)

Inasmuch as it takes a great amount of time,
trouble and expense to work up a representative
line of exact duplicate volume controls, there are
many listings which are mainly suggestions as
to standard units that may possibly be applied.
The Service Man will do well to distinguish
between exact duplicates and standard units.
The former are in accordance with the original
specifications of the set designer and manu-
facturer ; the latter are simply improvisions,

IMPROVING "QUALITY CONTROL"
UNIT

(388) C. W. Rains, Bronx, N. Y.

(Q.) I have tried to make the unit described
by C. K. Krause in the November 1935 issue of
Radio-Craft, under the title °‘Quality Control
an Aid to Old Sets,” with only a certain amount
of success. The unit does not seem to have
sufficient effect, thouh the quality of my get
is improved a little by its insertion. Can the
unit be improved to give a more pronovunced
control over the high- and low-frequency response
of the get?

(A.} The article hy Mr. Krause specified the
insertion of the “Quality Control” in the plate
circuit of an intermediate A.F. amplifier stage.
If your set has 2 stages of A.F. amplification,
change the position of the filter to the plate
eircuit of the first A.F. amplifier, or even the
detector plate cireuit, where the signal level is
lower. This will increase the effectiveness of the
filter several times over the specified location.

If the above method is not practical, because
of the use of a sinple A.F. stage in the set,
it is desirable to insert an additional stage,
and insert the filter in the plate circuit of the
first stage. This will have 2 effects:— (1) in-
crease the overall stain of the A.F. amplifier
to make up for the attenuation in the filter; and,

(Z) increase the effectiveness of the filter to
increase high- and low-frequency response of
the set.

STOCKING TUBES IN RETAIL STORE

(389) R, D, Burroughs, Portland, Maine.

(Q.) 1 am preparing to open a radio service
and sales shop here in the near future and wish
you would help me to solve one problem which,
so far, has me stumped.

I have a limited amount of money available
to work with, so naturally I must order with
caution, though at the same time I need an
adequate stock of parts for immediate needs.

Please Say That You Sew It in RADIO-CRAFT

What tube types would you advise me to stock ?
I can’'t stock all, because this would cost too
much and in addition would tie up cash in stock
which may never be made up—since some tubes
have no demand. Can you help me?

(A.) The following material, taken from Good
News a house publication of RCA Mfg. Co.,
while not entirely up to date, will be of assistance
to you in setting up a stock of the tubes in
demand. A few later types must be added, but
we are sure you will have no trouble with these
—it is with the older types you would be un-
certain as to the desirability of stocking them
or not. Incidentally, anyone contemplating the
construction of radio equipment for the custom
trade will want to check over this list to de-
termine the relative obsolesenee of the various
types of tubes.

CLASSIFICATION OF TUBE
DEMAND

Group 1

Heavy Renewal Demand Types
Equipment Years

01A—1922 to 1928, 24A—1929 tc 1932, 26—
1924, 1929. 27—1928 to 1932. 35—1931, 1982,
45—1929 to 1931. 47—1930 to 1932, 71A—1926 to
1929. 80—1926. to date and still active.

All “old timers."”

Every dealer should have representative stock
of the above. Probably over 12 million sets in
use using these types.

Group 2

A.C. 25-Volt—Newer Numbers 1932, 1933

55, 56, 57, 58 2A5, 2A7—Large equipment
volume in 1932 and 1933. Great bulk of the de-
mand on 56, 57 and 58, Types 55, 2A5, 2A7 may
be required in very moderate quantities for im-
mediate service. True renewal demand yet to be
developed.

53, 59, ZB7T—RCA Victor and G.E. dealers
particularly will require small quantities for
service work only.

2A3—A. K., Colonial and Stromberg-Carlson
sets,

2A6—A K. sets.

The greatest need for these types fur small
stocks will come from dealers handling the sets
noted

TYPES BY

Group 3

6-Volt A.C. and Auto Types—Old Timers
36, 37, 38, 39—These types have been fairly
active in the equipment murket since 1931.
Large number of A.C. sets and universal
A.C.-D.C. sets as well as auto sets went into
the market in 1932 and 1933 using them.
(Continued on page 121)
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5.
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7.

The shortest path te good control is
the Centralab Variable Resistor be-
cause . ... the wall type re-
sistor illustrated with the control
hugs the inner circumference of
the case. This resistor has these
definite advantages:

Maximum resistor length for each case
diameter,

Close uniformity between resistors.
Accurate tapers,

Uniform current distribution.

Lower specific resistance and attendant
low noise level.

Better power dissipation.

Longer life.

Get your 1937
Volume Control Guide

s = . s s B
Cen
MILWAUKEE WISCONSIN

BRITISH CENTRALAB, LTD.
Cantetbury Rd., Kilburn
London N.W. 6. England

FRENCH CENTRALAB co.
118 Avenue Ledru.Rollin
Paris X0. France

FREE

there is no obligation on your part.
High quality merchandise at sensa:

Parts,

on everything
you buy ...

A\ The New
A\ BARGAIN
ABULLETIN

Your Guide o
Hundreds of Owut-

e standing Valuis.

Write today for this
outstanding ‘new
BARGAIN BuLLETIN—

ionally low prices! Radio Sets,
Sporting Goods, Warches,

Clocks, Typewriters, Cameras, Nov-
elties and many other items at real

8!

avings to you. Fair Dealing—Prompt

and Courteous Service, always. Send

f

or your Free BaArRcaIN BuLLETIN

now, try us, and be convinced of
our superior values and service.

RADID CIRCULAR CO., INC.

915 Broadway

DEFARTMENT
Mew York, N. ¥.



www.americanradiohistory.com

120

Jpzed 4 Your
SERVICE WORK 4

with Ghirandid /y[n/

‘GADGET TWINS

“HOME RADIO”
and “AUTO RADIO”
Pocket Trouble Shooters

Have you seen Ghirardi's two brand new_time-
saving Pocket trouble_shooter '‘Gadgets? They'll
save you hours of servicing time, inr they tell you
lust where the trouble spot may be and what test
to use for every kind of trouble symmcms you'll
ever find. Al in hatl @ minute! His OME
RADID Gadget is completely ruwsnd and eniarged,
with loads of {resh data. The UTO RAO010
Gadoet, with [ots of brand-new trouble -shooting
dope, is just In time for summer auto-radio service
work. Gef ‘em both—they're great little money-
makers! Tear out this ad, pin a dollar 1ot with
your name and address, and mail TODAY to—

RADIO & TECHNICAL PUBL. CoO.

45 Astor Place, Dept. RC-87 New York

X (Foreign—-60c ea. $1.20 for the pair.) LFron

5 F T

Fang

New ELGIN A.C.-DC. |

Volt-Ohm

Milliammeter

A compact tester that
accurately  tests A.C.
voltages, D.C. vollages,
D.C, Mills, and resist-
nnee,

Reads obtainable: 0 5/«
50/5300/1000 volts D.C.,

0/5 50500/1000 volts
A.C.. 6/6 H0 and 50O
Ma., 0,500/500000 ohms
D.C. resistance. The
unit can easily be
adapted far use with
oscillators as an output
meter. SHOULD  BE
PART OF EVERY

SERVICEMAN'S AND

EXPERIMENTERS

TEST KIT.

Net Price to Dealers,
men, and Dealers..
MODEL 80!. =imiiur t

readings: u-5S=00 Son-Totn Vol 1 S0 iy
ohin

Net Price .... $5-75

TRY-MO RADIO CO., INC.
85 Cortlandt St. New York City

service-

$11.%

follwing

I ¥ with 1
| RS

ocrrespondence Courses [n

RADIO, JELECIRICAL iHﬁlHﬁ.HIHE

triv.u l‘leld

sunplifiee 1

RADIO ENGINEERING -
Traing You o be super @r)
technician. Exper. kits ruruuhwl
Tuition, S25, vither AL
co.. ev of rehool  eatalo

---.m:-zlm--. complete detanis,

LINCOLN ENGINEERING SCHOOL, Box 931-35, lINBOIN, NEER,

prepare yourself.
1,

10
. toal
II||Ilr'llV

Send for the now 1937 Al
50 pam-l wuh Everyll
1 new All- \
Knil!hl Ihdi ith
Automatic Tunin AH‘
etc.; Amateur gear' HBu{ld-Your.
test  cquipment; ihtie  Address
15, clc, Write for FIIEE o
ALLIED RADIO CORP.
833 W. Jackson Blvd., Chiﬂgﬂu

o
st developmientse

Ixpansion,
n l(lls-

Oept. 2.H, .
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RADIO AND TELEVISION IN RECENT PUBLIC ADDRESSES

{Continued from page %7)

—DAVYID SARNOFF—

electromagnetic wives to 150 social results, the
links in the chain are continuous,

Since the beginning of the 20th Century, many
men . . . have explored the physical phenomena
which have wpiven us the baxis of the greatest
developments in radio. You are all aware of the
tremendously important part the vacuum tube
plays in our industry. This ievice is the direct
result of early work by physicists in the study
of electron emission from heated filaments. Their
work stimulated further study in the application
of high-vacinim techniqyue to the development
of modern tubes. Many men who became famous
in other fields of physics contributed substantially
to the early growth of radio.

RADIO CANNOT DO WITHOUT PHYSICS

Today the radio industry includes not only
countless radio devices as such, but sound-ampli-
fying systems, sound motion-picture machines,
photoelectric apparatus, and all sorts of vacuum-
tube applications. Kwvery branch of physics has
eontributed to the creation of these things:

{1) Mechanics, (2) Heat, (3) Light, (1) Sound,
(5) Atomic Dhysics. (6) Electricity and Mag-
netism.

{1) MECHANICS is applied to obtain uni-
formity of movement in sound-motion-picture ma-
chines and in photographs

(2) HEAT, in the development of hizh-power
vacuum tubes and loudspeakers:

(3) LIGHT, in the optical systems of photo-
graphic sound-recording and reproducing equip-
ment ;

(4) SOUND, in loudspeakers and other vihrat.
ing mechanizsms, and in the design of hroadeast-
ing studios and auditoriums;

(5) ATOMIC PHYSICS, in
cathode-ray tubes; and,

(6) ELECTRICITY AND MAGNETISM, in
all circuit design, as well as in construction of
all magnetically-operated devices.

In our utilization of particles of the atomic
system, for instance, we stand today where the
early astronomers stood in their exploration of
the heavens, They studied the planets. and the
stars which seemed to be the heavenly badies
nearest them.

vacuum and

RADIO AND THE ATOMIC SYSTEM

In our knowledre of (he atom,
covercd and utilized the negative dicetron—the
outermost and most easily aceessible structural
element. and the one which, in a sense, enreat
to us. Some duy we shull know more about and
doubtless utilize =ome of the other clementary
nuclear particles which have been  discovered
in recent years—prolons, neulrons, positrons,
dentrons, and their various combinations, These
new discoveriey in lurn may pive us {(a) new
neuum tube, (b) new sources of power, (¢}
new modes of travel and communication, ()
new manufaiuricieg processes, (e) new forms
of iHumination, 7"y new cures «f dreaded dis-
eases, () new hiyghwiys to healih.

Even ns the astronomers penctrate farther and
farther into the depthe of space, usinz ever more

we first dis-

powerful telescones, so does the phy<icist, with
his bomburdment apparatus. penctrate deeper

and deeper into the atom. The fact that une of
his most powerful tools, the epelotron. utilizes
an ultra-short wave radio transmitter as one of
its busie clements, illustrates the relationship
whirh exists ainong all the phy=ical ~ciences and
their applieations.

RADIO'S FUTURE DEPENDS ON SCIENCE

Radio —which grew from the seed planted by
physicists to the point \\lu-rc it afTects the life
of nations—has “arrived.”” but only at an carly
station on its journey. We are just bewinning
to enter, in any practical way. the fascinating
domain  of ultra-high frequencies—in  which
“radio sirht” will be added to “radio sound.”

Short-wave transmission of pictures and
printed or written material has Dbeen an accom-
plished fact for several years. It is now in daily
service between Kurope and Ameriea. The broad-
casting of a fucsimile newspaper into every
business office and home—in half-hourly install-
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ments if  desired—is perfectly feasible. The
establishment of sueh a service is now an
economic rather than o technical problem,

TELEVISION—A ONE DAY
MAJOR INDUSTRY

The new art of television is also making prog.
ress. For the past 10 months we have been trans.
mitting experimental television prosrams from
the Empire State Tower in New York City to
receivers in the hands of engineers at obscryvas
tion points throughout the metropolitan ar
believe that acceptable standards of  pictures
definition, 1o which transmitters aml receivers
will be ~ynchronized, have been reached.

No field of apuplied science leans more heavily
on all branches of physies than does televixion.

This is particularly true with respect to the
recent work in atomic physies. Unexplained
cleetronie phenomena veeur in leonoscopes,” the

devices which convert light into electrieal eurs
rents, and in the eathotle-ruy tubes, or “Kines
scopes,” which convert clectricity buek into light,
Here is an ab-orbing and fraitful field of re-
search for the mwudern physicist.

The major obstacles to the publie introduction
of television are no longer in the fiell of re-
search and engineering. They lie in a new
domain. Television now demands the creation of
a new artform, allied with, yet distinctive from,
the arts of the stage, of the motion picture, and
of sound broadeasting. It requires new talent,
new techniques of writing, direction, and studio
control. It must set in motion an ascending spiral
whereby jpood programs crente a demand for
receiving sets, thus creating i prowing audience,
which in turn will make possible beiter pru-
prams,  Television must build networks, and
justify an economic hase capable of supporting
an expensive nprogram service. These are some
of the problems of television, solution of which
will one day make it a major industry,

NATURE'S GIFTS A SIEGFRIED SWORD

many of the pifts of
science and industry are in the nature of a twoe
edzed sword—it is a sword which, like the
“Nothung™ of Siefried. can be used to slay the
dragons of ignorance, intolerance, and #Zreed:
but—there iz always a chance that it will turn
out to he a weapon with which civilization may
destroy itself !

One does not have to go far to find illustra-
tions of the blessings and duners that go side
by »ide in the discoveries of seience. The chemi=
cal that safeguards the word of the surgeon ean
poison the eity’s wuter supply. The airplane,
that speeds transportation and commerce. can
drop bombs from the air to bhlow women and
chililren to atoms.

Note however that

There are other dangers, less obvious and more

subtle. Radio, for example. can he used far
propaganda and reimentation, as well as for
education atul entertiinment. Science laid  the

same pift of radio at the feet of sociely in
Enrope as it did in America. It is true that
in the United S ates there iz room for improve-
ment in same of the programs broadenst on the
air, and that we still have to learn how to de-
rive the greatest social henefit from radio. But
ne one raisad in the traditien of liberty and
demaocraey ean doubt that our use of it is in the
direction of sociad betterment, aned that in cer-
tain parts of Europe, where radio hax heen
commandeered hy the for of regimentation,
its mi~use points toward social degriddation.

The new art «of television has similar poten=
tinlities Lo build up or tear down social values.
Like sound broadceasting, it ¢an make friendly
neighbors of people who differ in race, creed,
polities, and lanpuase: while at the same time
it offers a powerful weupon w the war-maker.
aml a medium of propaganda for the autrerat

Fortunately, man's deliberate abuses of the
wifts of scivnee are the cxeeption rather than
the rule.

—THOMAS F, JOYCE—

velopment looking for constant improvement is
an industry's best guarantee for the future, in
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TELEVISION NO BUGABOO

While on the subject of technological develop-
ment, Bome of you might well ask: "How will
Television alfect the theatre owner?' As you un-
doubtedly know, the RCA Laboratories lead the
world in television development and are now
making extensive tests in New York with the
National Broadcasting Company, another RCA
service, looking to the eventual solution of the
tremendous technical as well as commercial prob-
lems involved in making television a practical
everyday service. In answer to the question, 1
would like to express a personal opinion that
when television finelly comes—and it won't be
here tomorrow—it’s going to help rather tham
hurt the theatre box office.

RADIO HELPED PUBLISHERS

Whenever any new development such as tele-
vision comes along, the general c¢ry is that it is
Roing to put an existing service in an allied field
out of business. It was thought by many that
radio would affect the newspapers and magazines.
Yet the newspaper and magazine publishing
business not only cantinues to flourish but is
making new strides ahead. Circulation figures
for newspapers and magazines are higher now
than ever in history.

RADIO HELPED CINEMA
AND PHONOGRAPHS

We all heard, back in 1925, '26 and '27 that
radio was hurting box office receipts. Rut that
wasn't exactly su. The motion-picture business
was becoming stagnant. There really had been
no great technical improvement in the art of
motion-picture projection since the inception
of the business. Yes, there had been such im-
provements as elimination of flicker and Zreater
light intensity on the screen, But nothing fur-
ther. Then along came radio, and the electronic
art, which made possible @1 tremendous con-
tribution to the motion picture field—namely,
sound. When “'sound” was added to the motion
pieture, there was a tremendous revival of pub-
lic intercst in the motion picture and soon box
office receipts reached new highs.

In our new company, we have a similar cx-
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ample. 1 refer to the Victor record end of our
business. Moet people think that radio killed
the record business. Tt didn’t. The record in-
dustry killed itself. Actually, there was no great
improvement in the art of dise sound recornling

and reproductivn from the time Mr. Johnson
made his first phonograph recordings in 1898
until 1926, The recordings in 1925 were thin.

They had no life, no vitality, no sparkle. They
were but a poor imitation of the original.

Then along came radio and foreed a new
contribution on the record industry—namely
electrical recording and, later on, electrical re-
production. What habpened? Victor record sales
in the next two years increased 506, over that
of the year 1925. But with no sustained effort
to keep on improving the quality of the record-
ings and reproduction, with the coming of the
depression, the business went into a tail spin.

At the bottom of the depression, RCA Victor
decided that radio was not @ competitor of
recorded music,—that recorded music filled a need
that radio could not fill—namely to give you
the music you wunt when you want it. We put our
engineers to work on improving the recordings
and reproducers. The result was “higher fidelity”
recording —making possible life-like rendition of
the music and a revolutionary new reproducer
incorporating, what the engineers chose to call,
the “dynamic expander.” To this was added some
advertising and promotion effort. What has hap-
pened since then? Sales in 1936 were 3004, over
1933. And this year we expect a 507% increase
over last year.

TELEVISION WILL AID CINEMA

When television comes, 1 believe that the
motion picture producers will make use of tele-
vision to show advance trailers from their out-
standing productions. A 2- or 3-minute sample
of a suner-production is going to make many,
miany million more people want to sec these pro-
ductions in entirety and the place that they will
see them is in your theatres. 1 am sure that far-
sighted moticn-picture executives see in tele-
vision the greatest advance agent and exploita-
tion medium that the motion picture has ever
had When television comes, your theatres are
not going to be big enough to hold the crowds
that television exploitation will send to your
box offices.

RADIO-CRAFT'S INFORMATION BUREAU

(Continued from page 119)

Group 4
Air Ccll Types—Farm Market—Portable Bat-
tery sets

30, 32, 34—Active. OQut in equipment over 2
years—in moderate quantity.

Dealers in furm markets where there is no
A.C. house current should stock. Some dealers
may require in wealthy neixhborhoods where
portable sets have been sold.

19, 31, 33, 1A6, 49—Slow. Only recently in
equipment or else only used in few sets.

Ratio of these types to 30-32-3| very low.
Anticipated «verage sale ahout one per dealer
for renewal this year in battery markets.

Group 5
6-Volt A.C. and Auta Types
77, TR, BAT, 42—These tybes (1032-33 num-
hers) eame in heavy in cquipment field and will
probably be scetive for renewal this year. Ex-
peet renewal demand te develop this fall on
first three. 42 already moderately active in re-
newal market und demand will inerease.
Group 6
Tubes for Universal A.C.-D.C. Sets
1, 1V, 1273, 2575, 43—1933 first really big
equipment year on these nambers. Used in small
table model A.C.-D.C. sets and small amount in
other miseelliineous equipment ; 43 and 25Z5 by
far the most popular.
Group 7
New Dopular 6-Volt Eqnipment Types
76, 6CH, 6D6—These numbers cume into the
market in 1936 for initial equipment. Actual
renewnl demand will be small, but the dealer
relling  sets using them will require a small
stoeck for =ervice.
Group B
Special 6-Volt Auto A.C.-D.C. Types
5, 79, %4, 687, 41—Modurate equipment

sales in the past. In most cases will remain
popular for equipment this year,

Iecause of comparatively small equipment
sales, only moderate renewal demand.

Group Y
Miseelluneous Types—1lighly Specialized Demand
12A, 46, 50, 81, &2, &3, XYY, 543, 22, 85, &9—
Tybe of dealer and trade he serves will de-
termine whether stock is needed.

Group 10
Extremely Small Demand Types

V99, 4%, 00A, 10, 11, 12, 20, 40, K74, 876, RRG—
Type 48, for example, sold only #as eauipment in
direct-current markets. Equipment demand on
48 very small.

On others—very few old sets in use employ-
ing them.

CORRECTION NOTICE

Re: “An Excellent Coil-Testing T'nit for the
Service Man,”” I'art 1, by Walter L. Lyons.

With switch Sw.2 connccted as shown in the
original eircuit inductance L2 could not be dis-
conneeted from the circuit.

Switch  Sw.2 s
here shown prop-
erly wired-up to
permit discon-
necting L2 for
making ¢oil tests.
The original <ir-
cuit is Fig. 2 on
pg. 18 of July,
1937 Radio-Craft.

Wlth thls Zreal mass nf information Ghlrnr(h hns
gathered together, you'll have right at your
finger tips EVERYTHING you need to know
ahout modern radio servicing methods clearly
explained, ready for instant use in your daily
work. SUPPLEMENT SHEET SERVICE for the
Data Book keeps you always up to date. You
must have these 2 great books!

TEST INSTRUMENTS , SERVICING METHODS
complete  explanations  and | Fvery latest test and repalr

deseriptions of the latest method thomughly ex-

commercial models of test | plalned. Receiver analysis.

instruments  (with elreuit | Repairing  individual com-

dlagrams). Construction | nonents. AHkning sets (in-

duta, et c-lmmm latest l',:xt::r]e-l‘a!‘
Oscillosrope methods). AVC

e F.lf‘LrDIDAT:{ and QAVC circuits, ete.

A58 istories over

1.500 receivers, with trou- | SPECIAL SERVICING

hle symptoms and remedies PROB EMS

for each. 1.F.'s for 5,424 | —in Auto Radio, All-Wave,

super-hets. Over 23 other | High- li‘idellty sets, etc., all

charts and tables, clearly explalned,

1800 Pages 813 lllustrations

FO Wirwe Moner-Bacx Guaranree

RADID & TECHNICAL PUBL. CO.

45 Astor Place, New York, Dept. RC.87

] Enel. find $6 for both servicing hooks, in-
cuding Jan, &nd June °37 Subnplements to
Data Book, postpaid. (Foreign 36.50\

O Ylease send free Circular "CO™

Name
Adilress
Feii our = AR OFF = and Madl J'F

Hii H—Fﬂw e ': e :lon:rk“outmrs
High-Quality

for indoor
musical reproguction

“wee 60-C Amplifier

60 Waftts Output
Three Mikes
Electrie-Eye Monitors

Tremendous power output for large in-
stallations or tremendous reserve power to
eliminate “I'euk distortion” on muxic

U.S.E.’s new 16 page catalor list. Com-
nlete Saund Systems for every appliea-
tion from a night eclub to a football
stadium.

Prite frr Noo 107 Cataloy
and proposgition.,

United Sound

Engineering Co.
2239 University Ave.
St. Paul, Minn.

Iieenaed by arrangement with E.R. P
umirr fml»nu owned nnd controlied hy
. und Weatrrn FKisciric Co, Inc

Please Say That You Scw It in RADIO-CRAFT
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Radio and Television

Test Equipment

Triumph makes 1, 2, and 3 inch oscillo?raﬁhl.
vacuum tube and high resistance velt-ohm.

milliammeters, plain and dramatised tube

testers, frequency modulated wobbulators
signal generators and capacity analyzers, all
at the lowest prices on the market. Send for

free oscitlograph data, diagrams and catalogs.

TRIUMPH MFEG. CO.
4021 W. Lake St.  Chicago, ill.

FrEE!
HAMMARLULD
25th YEAR

RADIO CATALOG

The most complete catalog ever pub-

lished with special illustrations,
drawings, curves and a complete
description of the famous 16 tube
“Super-Pro.” Write Dept. RC-8-37,

HAMMARLUND MFG. CO., INC.
424-438 West 33rd Street, New York

—=WHILE THEY LAST!—

12” Magnavox Speakers with Curvilinear
Cone—9800 ohm field. Complete with output
transformer to match a single 52_89

Pentode Tube (47, 2A35, etc.)

No COO Shipments—Shipping Wt. 8 Ibs
Write for Our New Spring Flyer
ARROW SALES COMPANY

WASHINGTON BLVD., CHICAGO,

631 ILL.

*

BE SURE TO READ
THE

ANNOUNCEMENT

WHICH APPEARS ON THE

THIRD COVER
OF THIS ISSUE

*

Please Say That You Saw It in RADIO-CRAFT
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THE FUTURE STATUS OF TELEVISION PROGRAMS

(Continued from page 87)

chase of products, and a pronounced stimulation
to the freer movement of gouds,

The promise of television does not flow from
the fact that it is merely a talking motion pic-
ture, but that it is such a picture in the home
with potential simultaneous audiences of tens
of millions of persons. A flow of pictures, each
expressing more detail in a flash, than could be
defined by a lung string of words. The pictures
can be understood by all including the illiterate,
for the language of the eyes is wuniversal.
Sharper and more accurate impressions on the
brain are obtained than could be had by the
spoken word and these impressions are stored
for long periods by our memory mechanism.
As a homely illustration, we all know the differ-
ence between the bride’s cake made from the
words via a cook book or radic, and the cake
of the same ingredients that another bride would
make from learning its secrets by watching her
mother prepare a similar one.

Programs must be timed to the audience. For
example a morning hour between 10 and 11
will cater to the housewife. Menfolk are at work
and growing children are at school. The subject
matter might include a sponsored quarter-hour
of cookery, a quarter-hour of light entertaine
ment, a sponsored quarter-hour of household
products, children’s wearing apparel, home
decoration and the like, and a quarter-hour of
musical entertainment.

The main program should be in the evening
when the audience is at a maximum and light-
ing conditions most favorable, Two hours should
be adequate at the start.

Unlike radio, television must have the full
attention of the audience. Therefore the pro-
gram should be timed to come just after the
evening meal-—say 8 o’clock. It might start with
a quarter-hour of news reel. Its sponsored por-
tions could include the display of articles whose
appeal i8 in the “‘charm’ classification. Ladies’
wear for example. What a powerful appeal
attractive garments, worn by lovely models in
home surroundings will make on the womenfolk,
especially when their fine points are being
described. What husband could refuse to supply
the purchase price of the desired garment when
he is under the contented influence of a tasty
dinner and his home surroundings? No other
form of advertising can reach 30 many people
and deliver such a punch to sales as television.
The sport program will show the critical mo-
ments of the gumes that are being described.
Tennis. racing, football, baseball, fencing, boxing
and myrind other activities which by their very
nature must be scen to give play to their action.
Travelogue material can be shown. Some of our
present radiv-sponsored programs can be im-
proved by giving substance to the actor. The
ladies on the reducing programs would be more
convincing if we could but see them. The spon-
sored smile of a pretty girl would emphasize the
value of the tooth paste she uses, fit looking folk
would add something to the medical wares they
describe, and the sight of well-groomed men und
women would give some measure of confidence
in the soaps, cosmetics and other beauty aids
they urge us to use. Then there are plays, and
mountains of motion picture film. In fact the
motion picture theatres should use television
with intelligent condensations of their features

to build up their own audiences. Science shorta,
dancing, animated cartoons, children stories,
vibrant personalities, these und much more will
spring to life in the home with the advent of
satisfactory television.

Bear in mind that the action can be broad-
cast directly, or it can be made up as a sound
film and broadcast later from the film.

Are such programs costly? Not necessarily,
Advertising film can be made very cheaply. The
motion picture technique should not be used,
It would be a mistake to use such technique and
for example display garments with a back-
ground that takes in a marble palace, outdoor
private swimming pool and a formal garden
crowded with rare plants and flowers, and alive
with uniformed gervants. This is the motion
picture technique. It does not sell merchandise.
It gives the impression that the garments are
designed for the palaces and pocketbooks of the
very rich. In television a simple “homey” back-
ground will be used. Shots taken on the lawn
of an average neat surburan home, or in a well-
ordered middle-class living room are psychos
logically correct, for they image the setting
of the prospective purchaser, Such shots are
inexpensive and effective, while the normal pro-
fessional motion picture shots are both extremely
expensive and worthless as a display to create
sales. This simplicity should be applied to the
bulk of the material prepared especially for
television.

Few people realize the enormous quantity of
news reel material that is taken and never
shown in the theatre. The discarded lengths are
about on a par in interest with the selected
lengths, and the quantity very much greater.
This material could be had at very little cost,

Radio has accustomed us to the continuous
serial. These have very few characters and
changes of setting. The cost of sets and costumes
which change but little from day to day would be
small. We would accept the chosen costume much
a3 we look forward to seeing Charlie Chaplin in
his ridiculous get up.

Advertisers pay for results, Television should
prove the strongest possible medium, and if it
does, the advertisers will pay a huge bill without
complaint, Television therefore could spend more
on its programs than could be economy for the
sound radio programs.

Then again, much of the television chain sta~
tion business will be broadcast from film, due to
the high cost of a coazxial hookup. This will cut
the bill by substituting inexpensive film copies,
carrying sound as well as sight, for expensive
wire-line hookups and provide a margin of
saving to the advertiser,

Nlustrated newspapers and magazines are
bound to Jose some of their advertising revenue
to the television broadcasting stations, for the
advertisers cannot ignore the selling power of
products televised in millions of homes, Small
motion picture theatres will likewise guffer at~
tendance, for it is unreasonable to expect those
who have attended a 2-hour motion picture show
at home to have a further appetite the same
evening for somcthing of the same sort. Outside
of these two groups that will be hurt, television
promises a great medium of remarkable benefits
to the public as a whole.

CORRECTION NOTICE

“The ‘Electric Eye’ Auto-Speed Indicator.’

This item, which appeared in April, 1937 fadio-
Craft, page 590, was deseribed in the article
" ‘Electric Eyes’ See All—Do AIlL” This item
created considerable interest and it is unfor-
tunate that due to a transposition of eonnece
tions the circuit as originally shown on page
631 could not functivn exuctly as described—the
plates of the 2526 in the original circuit were
shown reversed. The correction detail at right
shows in heavy dotted lines how the 2 plates
should be connected. We are indebted to Mr. M.
Turner of Langdon. N, Dak., for calling this to
Radio-Creft's attention,

This new speed indicator may be arranged to
fash cither 2 SLOW or STOP signal, as neces-
sary, to control traffic.

www . americanradiohistorv.com
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AN EXCELLENT COIL-TESTING UNIT FOR THE SERVICE MAN

(Continued from page 93)

OPERATION OF CAPACITY METER

From the niethod of calibration. the use of
the instrument for measnrement of eapacity is
fairly c(bvious. For completenesz, however, di-
rections for operiation are here included.

To mensure capicity up to 0.00125-mf. set
€2 and C3 at zero and adjust the oscillator
ecoutrel Cl for resonance indieation on the
V.-T. V.M, milliammeter, using Cv to obtain
an exa:t peak. Potentiometer No. 1 is adiusted to
give about % of full-scale deflection. If now, an
unknown eapacity, Cx, is connected ncross the
banana jack terminals (J1 and J2), C3 is then
decreased in even hundreds of mmfs. with €2
serving as a vernier to regain peak meter indica-
tion, The gsum of C2 and C3 A scales equals Cx.

Sharper indications may be obtained in
meusuring capacities below 100 mmf. by dis-
connecting C3 and tuning the oxcillator to a
higher frequency with C2 A scale set ut zero
a3 before.

CALIBRATION OF THE B SCALES

The C2 and C3 B scales are used in testing
R.F. inductances. The sum of the capacities
indicated under the I3 hairlines gives the real
internal capaecity present agacross the banana
jack terminals. This ealibration is faeilitated
by the use of ap auxiliary cirenit CsLT which
is connected directly to the type 76 tube grid
hig and the grounded banana jack terminal as
indicated in Fig. 4B. (Stand the chassis on
end and remove the bottom chassis plate to
make these connections.) Note that a temporary
wire from the oscillator plate is placed near the
control-grid end of LT as a “capacity turn’ to
supply voltage to the auxiliary calibration eir-
cuit. Condenser Cs is the standard eondenser
previously used and LT may be L2 or another
couil of approximately the saume inductance and
Q. The B seale of C2 is calibrated with €38 dis-
connected, The capacily ncross the banuna jack
terminals with C2 set at minimum ecapacity first
is determined, so as to include in the result,
the distributed capacity of associnted wiring,
switches and terminals. The lead from the grid
banana jack to the 76 tube prid lug is tem-
porarily disconnected as indicated in Fig, 4B,
The oscillator ix sharply resonated to the cir-
cuit 1.TCs, nsing a harmonic if necessary, with
Cs set (as an illustration) at 200 mmf. The
grid lead is agnin conneeted and Cs reduced in
capacity  until  the milliammeter  imdicates
resonance with the oscillator. Assume this re-
duction to be 27 mmf. To this add 5 mmf. to
account for the average grid electrode and grid
socket lug eapacity. A total of 32 mmf. is thus
obtained as the minimum capacity of the C2
circuit and this is marked under the BB hairline
on the (2 13 scale. Decrease 2Cs another 3 mmf.
and increase C2 to resonance to obtain the 33
mmf. point, Condenser Cs is now decreased 35
mmf, at a time and C2 repeatedly increased to
the corresponding resonance points nntil the
remainder of ihe €2 scale is calibrated in
multiples of 5 nmf.

By mu. h the sume method, the C3 I3 scale is
ealibrated and during the process, €2 is kept
at minimum capacity. While C3, set at minimum
capacity, is disconnected, the oscillator is
resonated Lo the circuit €2 {(min.) LTCs with Cs
set at 0.0015-mf. Upon reconnecting C3, Cs must
be reduced, =ay 45 mmf., to regain resonance.

This value is tanken as the minimum eapacity of
¢3 and 20 marked on the secale under the B
hairline. A further 55 mmf. decreasze of Cs and
a resetting of €3 for resonance gives the 100
mmf. point on the B3 scale. Condenser Cs may
now he reduced 100 mmf. at a time to obtain
calibration of the rest of the C3 seale, the mark-
ing nad engraving of which should be carefully
done, xince a slight drafting error may repre-
sent a Lirge diserepancy in terms of mmf.

ADDITIONAL DATA

In the construction of the experimental model,
the 4-in. dials were covered with like-diameter
dises eut from a good quality of drawing paper.
These were inscribed with a 3K-in. dia, circle
in India ink, which served as a base line for
the secales. Calibration should be done in pencil
and the dials should then be inked-in, without
removing them from the condenser shafts.

After ull tube electrode voltages have been
adjusted to their permanent value, the V.-T.V.M,
may be calibrated by the method illustrated in
Fig, 4C, which uses #60-cycle voltage obtained
preferably from a step-down transformer. The
voltmeter used should be checked for aecuravy,
if possible. During the calibration, switch Sw.2
ix kept open to avoid damaging L2. The voltage
E which gives a deflection of 0.50-ma. is first
determined and denoted as 100 per cent. Then
multiples of 10 per cent of E up to 120 per
eent are ealenlated and their corresponding de-
flections on the milliammeter noted. It is then
a simple matter to remove the glass protecting
the milliammeter dial and inscribe these per-
centages thereun, preferably in India ink.

Figure 4F will suggest some methods of com-
paring various coils with standards for gain
and inductance. A broadeast R.F. transformer,
as an example, shopld first be tested at the
lowest freaquency for which it is designed to
operate. The standard coil will be connected as
in Fig. 4I: tuking care to ground the evil
shield-can if one is used. Switech Sw.2 is thrown
to “open” and Sw.1l to the 6D6 control-grid. The
oscillator is set at 550 ke. and C2 und C3 set
for resonance indications. Assume C2 Dlus C3
amount te 350 mmf., the potentiometers Nos. 1
and 2 are adjusted to give 100 per cent deflec-
tion on the milliimmeter. The ceils to be tested
may now be substituted for the standard. Con-
denser C2 is varied for cxact resonunce.

The coil under test may require 7 mmf. more
than the standard: 7/350 equals 2/100 or 2
per cent. Thus the effective i.ductance of the
coil tested is 2 per cent less Jhan the standard.
The voltage gain indicated on the milliammeter
is in terma of the standard gain. If the absolute
gain of the standard coil is known, that of the
coil tested is easily calculated. Although the
gain of a tested coil may be equal to that of
the standard at the low-frequency end of the
range, it does not follow that the same is true
at. the higher end of the frequency range, To
compare test coils and standard at 1,500 ke, link
1. is opencd and C2 is used alone for resonating
the circuit. The oscillator 2nd-harmonic of 750
ke. may be uscd or an  external oscillutor
coupled to the 616 control-grid. (For those une
familiar with the L/C c¢ombinations at various

frequencies, the latter procedure is less liable
to error.) The external oxcillator must also

be used to supply frequencies for testing LF.
{Continued on puyc 121)
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# Tritet
% lones
@ i.Push
2 BUFFER
DOUBLERS
9 Triode
© [Hual -
‘Triode
4 AMPLIFIERS 4B EIRCUIT
® Singl
Triode . COMEINATIONS
(T20 or | FOR B a5
Type 10) —
° Pugh-Pu“ .
'(I'node Here's o natwral mﬂﬂﬂﬂw
I A latars . .
T-:.gg 100') ?B:;\'::l;l::glen «ommd o fieC
* Single oL FROM J;;Mgﬁé a,
iny A )
Pentode The kit mt:udn cireuity on
eleaned qubes oo
(WS R b
" Tail at yap  poobably  have
L} = hack.
l;):;l:ol;ull T e new Siancnr PO Kikl
(Bi-Push) T8 BVERY CIRCUTE = a
— |
Forty.Eight cevatal, tubes and mecar.
Combinations COMPLEYE SCHEMATIO “m
FREE WITH ENERT RIT g

STANDARD
TRANSFORMER

CORPORATION

B30 BLACKHAWYK STREET & CHICAGO

HRLEETIOSTUTOOLRERIERL ERRURTAS 1OTTIRORREEITRBIALIOS N RSSO0 98 00 bR RO TN OO RN

» A NEW
HIGH QUALITY SWITCH

The Shalleross Rotary Instrument
Switches are designed for high velt.
age, high frequency and high insula-
tion applications.

These switches can be made with
any number of contact points up to
fifteen, shorting or non-shorting,
can be furnished with suitable in-
sulation for metal panels, ganged in
two or more decks, %" shaft, single
| hole mounting. ldeally suited for
band switching, high resistance volt-
meters, multi-range instruments, ete.

Send for Bulletin 530-PA for details.

[‘,]HALLcnoss MFG. COMPANY

Electrival Mewsuring fr Teslvements,
and Aceirale Resislorr

700 MAC DAD{ SOULEVARD

FOTINGRALE DA

Fig. 4. Details for calibration; tests, efc. (See text.) I RGO TG ST TR RS TEETRETEE
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Over
Hlustrations
Valuable
Tables and

arts
SN, flexible
covars,

Trafton Mason, auther of ARC OF REFRIGERATION,
has written 1his book esbecially for those whe are first
bocuming interested in the rortlie field of Refrigeration
Bervleing, in this new volume you will find all the funda-
mental Drincipies which underiie practical refrixeration
systems in use today. While the contents of the All' OF
REFRIGEWATION is somewhat elementary. a reading will
still pruve advantugeous to experienced engineers since the
suthor has inciuded many valuable tabulations,
Brief Contents by Chapters

Principles of Refriceration * I’'arts of the Refrigoration
8ystem * Installation % Servieing Refrigeration Machines
* Servieink Precedure ®  Service Hints & Glossary of
Refrigeration Books & Abbreviations and Symbols.

Send fifty cents im siamps, money order or coin

for your copy of ABC OF REFRIGERATION—

it is sent post-paid mpon receipt of remittance,

RADCRAFT PUBLICATIONS, INC.
99-R HUDSON STREET NEW YORK. N, Y,

INEW—JUST OUT!

N THES ISSUE
¥ MADE A sSuccEsS
WITH GADGETS™

il

15 Cents $3 i viam

The world's enly magazine on this subjeet. Gontains 150
Mustrationy of the latest and best gadgets, novelties, and
sbecialties. A veritable gold mine of Information which

yeu rannot get in any other way,
Every month, GADGETS rausacks not only Ameriea but
the entire world for the newest, nost useful articles of

this type, including the latest Radget and novelty hatenls.
Don®t fail to read tho article “0 MADE A SUCCESS
WITH GADGETS.” Leurn Lhow Inventors become rich in
Inventing ur devising simple gadigots!
If your newsdealer cunnot subbly GADGETS MAGA-
ZINE send 25 to

GADGETS Magazine
$93-R Hudson Streel, New Yorl, N. Y.
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SERVICING A STUDENTS' TELEVISION SET-UP

(Continued from page 84)

Obviously the two 758, with an independent bat-
tery supply, constituted the preamplifier and
the 85s followed as conventional gain amplifiers.

The plate-load resistor of the second 85 was
also an intensity control as illustrated on the
diagram reproduced here as Fig. 1, Rough
calculations indicated this amplifier must have
a gain through it of at least 120 to 130 db.
As our problem was to locate & 60-cy¥cle hum
pick-up, the oscilloscope was determined upon
as the most logical instrument.

We had been told that the amplifier should
pass 100,000 cycles and as this was available
from a standard-signal generator it was per-
fectly practical to couple the generator through
4 small capacity to the grid of the first 75 tube.
‘The vertical plates of the oscilloscope could then
be coupled to the plate circuit of successive
stages and we could check the output either with
a 400-cycle modulation signal from the generator
or observe the pattern for any trace of 60-cycle
ripple.

This greatly tsimplified our problem of locat-
ing the hum. It was now only necessary to go
through successive stages of the amplifier with
the ground terminal of the oscilloscope on the
chassis and the high side of the vertical input
of the oscilloscope touching each successive plate
terminal of the high-gain amplifier.

In each case the output proved to be per-
fectly clean with no trace of the 60-cycle modula-
tion. The output of the type 48 tube ran through
a cable to the other station which was used for
receiving,

Qur next point of test was in the power-
output stage that consisted of 2 type 50 tubes
in parallel. Before checking the output of the
508, the high D.C. range of a 1,000 ohms/volt
meter was connected between the plate and
ground, The reading indicated 525 V. on the
plates of these tubes which was higher than the
input condenser to our oscilloscope was rated
for.

It was very easy, however, to connect 2—1%4-W.,
1 meg. resistors in series from the plate circuit
of the power tubes to ground and then connect
the oscilloscope vertical plate input to the
junction of the two resistors with the other
oscilloscope common terminal grounded.

This gave us an image of the A.C. waveform
in the output of the tube but the potential on
the oscilloscope input was only one-half of the
plate eircuit voltage, Here our hum showed up.

To make sure it was not in the plate power
supply, our next test was on the grids of the
power tubes. Here also the 60-cycle trace was
apparent, regardless of whether the power tubes
were operating or not. This left only the cable
betwceen the two instruments to be suspected for
trouble. It wus apparent that the long cable
was picking up the indueed 60-cycle A.C, from
the power lines in the baseboard or floor of
the room,

The installation of shielded cable completely
eliminated this trace of the 60-cycle induction.
Low-capacity cable was used to avoid attenua-
tion of the extremely high frequency which was
employed.

It is plainly apparent that a television am-
plifier presents no greater difficulties in servicing
than a guood high-gain public-address system.
A standard mideget oscilloscope, costing less
than $5¢, a signal generator with & pure
sine-wave output and a volt-ohmmeter of the
conventional design are the only service instru-
ments required for television work.

An oscilloscope can also be used in synchroniz-
ing the scanning discs although it is equally
simple with an adjustment provided to rotate
the motor frame and achieve synchronization
mechanically,

In checking the characteristics of the amplie
fier, that is, its ability to transmit a sine wave
without distortion, it was necessary to sube
stitute & high-resistunce load for the large
neon tube across the output, as its reaction ine
troduced what appeared to be distortion in the
amplifier, whereas the load resistor disclosed a
pure sine wuve through the entire system.

Had the hum we were secking originated in
the power supply unit, it would have been
equally easy to locate it as the waveform from
the full-wave rectifier system would have in-
dicated 120-cycle ripple—which is easily identi~
fied on a cathode-ray oscilloscope.

This article has been prepared from data sup-
plied by courtesy of Triumph Manufacturing Co.

INTERNATIONAL
RADIO REVIEW

{Continucd from page 91)

bias is obtained from the speaker field coil
voltage drop.

A 5-tube superhet, recciver designed around
this amplifier is shown in Fig. 2 (just to show
what can be done).

A FRENCH PHOTOELECTRIC
STUNT

CLEVER scheme for using a radio set as

an alarm clock was described in the latest
fssue of La Nature (Paris). A selenium cell
with two rclays, one a sensitive type to operate
directly from the cell and the second having
heavy contacts to close a 110 V. line circuit are
used in conjunction with a mirror to turn on
a radio receiver, when the light from the mirror
is sufficiently strong to close the relay contacts.
Sce Fig. C.

The set is tuned to the desired station in the
evening and the PE. apparatus inserted between
the electric light line and the set plug. Then in
the morning, you are gently awakened by the
sound of radio music—hil

SOUND RECORDING ON FILM

AS A solution to the problem of making sound
recordings which run for longer periods
than the usual phonograph discs, one English
manufacturer has placed on the market, accord-
ing to the latest issue of Wircleas World (Lon-
don) a combined sound-film projector and all-
wave radio receiver, Special 4 mm. film without

www . americanradiohistorv.com

the usual sprocket holes i3 used. This film fis
recorded by dying the surface of the film with
a light-sensitive dye and recording the sounds
in the dye by a photographic process which
embeds the recording in the film material,

Two sound tracks are recorded on the film
which is then run through in one direction (from
one 7-in. spool to another) for one recording
and then reversed for the other selection. The
recordings run for 20 minutes or a total of
40 minutes for the entire film.

The all-wave radio set uses the record ampli-
fier for its A.F. channel. Sce Fig. D.

AN EXCELLENT COIL-TESTING
UNIT FOR THE SERVICE MAN

(Continued from page 123)

transformers operating below 350 ke. If the
experimenter so desires, however, the chassis
may be so designed as to include a puint-switch
and oscillator coils for all desired frequency
ranges,

Nevertheless, the specified value of L1 is
necessary  for the proper oberation of the
capacity meter and should not be chunged.

Those without laboratory facilities for measur-
ing the inductunce of L1 may successfully use
a broadcast receiver as a check. When C1 is
set at maximum and Cv at half-setting, the
oscillator outbut will be at 325 kc. The broad-
cast receiver should then ecatch strong C.W.
harmonics at 650, 975 and 1.300 ke. A tuned-R.F.
receiver should be used. If now, C2 and C3 are
set at maximum capacity (with the switches
in Capacity Meter position), the milliammeter
will show a strong deflection if L2 is of the
correct inductance. No external capacity is con-
nected to the terminals during this check.

e

’


www.americanradiohistory.com

v,

RADIO-CRAFT for AUGUST

' 1937

VOLTAGE-DOUBLING CIRCUITS

(Continued from page 100)

input, the half-wave rectifier can deliver a
maximum output voltage equul to E, The full-
wave rectifier can deliver & maximum output
voltage of %-E, while the bridge-type rectifier
will deliver a voltage output equal to E. The
maximum outptit of the voltage doubling circuit
is 2E. (These values neglect the drop in the
tube and in the transformer secondary and
assumes conditions of very low drain.)

The voltage-doubler circuit subjects the reeti-
fiers to an inverse peak voltage equal to the
maximum output voltage which iz also the case
with the bridge rectifier. The full-wave and half-
wave rectifier subject the rectifier tube to an
inverse peak voltage equal to twice the output
voltage. This shows another advantage of the
circuit which permits the use of low-voltage
rectifiers to ¢btain outputs up to 1,400 V. (the
maximum peak inverse voltage for the popular
rectifiers like the 5Z3, is 1,400 V.).

For purposes of calculation, the circuit can
be considered as 2 half-wave rectifiers connected
in series. Considering the condensers C1 and
C2 to be discharged at a constant rate and
neglecting the voltage drop in the tube and the
transformer secondary, the relations between the
secondary voltage and the average output voltage
as well as the waveform of the ripple are illus-
trated in Fig. 1B. The calculation of the average
voltage G across one condenser is rather com-
plicated and was described by R. W. Armstrong
in his article *“Polyphase Rectification Special
Connections' appearing in the January 1931
issue, Proc. 1. R. E. Fallowing are the equations
which were used to plot the curves in Fig. 2.

OBTAINING VOLTAGE CURVES

While the econdenser is discharging, the ine
astantancous voltage across it falls off according
to the egquation:

g —=FE -J8/2xfC
where g is the finatantaneous voltage across
C1, E is the peak voltapge of the transformer
secondary, J is the discharge current (load cure
rent), { is the phase angle of the voltage vector,
f is the frequency and C is the capacity of CI.

Recharging of the condenser begins when the
instantancous supply voltage is egual to g, or
when

E-J8/2a{C = E cos ¢

The average voltage across the condenser dur-

ing discharge is
G'= (E 4 E cost ) /2

where {}, is the phase angle at the moment the
condenser starts recharging.

The average voltage across the condenser dure
ing the charging process is

2
G = [1/(2!!"0,)] J’ o

E cosddd =

(E/(22-9,) sin8] 3"
L]
The average of the two is
G=1[0,G' + (2x- 2 )G"] /2

The curves in Fig. 2 show the ratic Eac/Edc
plotted against the load resistance for different
values of capacity. Factor refers to the r.m.s.
value of the supply, a sine wave is assumed and
the curves were calculated for 60 cycles only.
The capacity values represent each condenser, in
other words there are 2 condensers of the value
shown on the curve. An example of the use of
the curves follows:

USING THE CURVES

An amplifier requires a power supply of 400
V. at 200 ma. If the input condensers have a
capacity of 16 mf. each, what is the required
secondary voltage? The resistance of the load
is 2,000 ohms. Enter the chart from the resist-
ance scale, follow the 2,000-0hm line until it
intersects the curve marked 16 mf. Then, follow-
ing the horizontal line to the left, find the
required ratio: Eac/Ede = .425, or Eac==.425 X
400 =170 V. The effect of the variation of
capacity is easily established by doing the same
with other condenser values. It should be noted
that the answer obtained does not take into con-
sideration the drop in the tube.

In order to secure some idea of what this drop
would be, it should be remembered that the
voltage drop in a high-vacuum tube increases
with the current but not lincarly. Increasing the
input capacity will increase the averaffe current
through the tube and therefore the voltage drop.
Consequently, the drop in the tube increases
with current and also increases with capacity
when the current remains the same. Curves of
the performance of a 2575 tube working directly
from the 110 V, lines, were compared with the
curves in Fig. 2. From this it was shown that
for the same load resistance and the same input
capacity, the curves of Fig. 2 gave a D.C, output
voltage which was between 50 and 80 V. too
high compared with the performance curves of
the 25Z5. Thus the drop in the tube was 50 to
80 V. (These are approximate values and were
calculated for drains between 20 and 100 ma.
and for condenser values of 4, 8§ and 16 mf.)

This article haa been prepared from data sup-
plied by ceurtesy of Acrovex Corporation.

ORSMA MEMBERS' FORUM

(Continued from page 100)

Thanks for your compliments, Mr. Stecle—
we don’t blame you one bit for your staunch
defense of television in England. Perhaps our
Philco friend (*April Radio-Craft, pg. 583)
was a bit nearsighted—or maybe he viewed
English television at its worst, The application
blanks have gone forward to you.

QUST "FLUNKEYS", SAYS SERVICE
MAN

RADIO-CRAFT, ORSMA Dept.:

I read the article (July 1936, pg. 23), some
time ago, by Russell E. Lanning, on what he
thinks of the service business, and am taking
this opportunity to comment. 1 thoroughly agree
with him that You cannot make Your salt at
radio service, because, there s nothing but
grief in it. The whole trouble lies in the fact
that there are too many “‘flunkeys” in the radio
service business.

These flunkeys, just to make a few cents, will
repair a radie set for practically nothing: they
even show the customer the wholesale prices on
parts they install and show the customer just
what they make on a job. We have them here,

Mr. Lanning states that it is not enough
money to charwe $3.00 for installing a volume
control. It isn't, but he is still in heaven if he
can even get that, as here they will do it for

$1.75, or even less, just to get the job! 1 have
had so many jobs that have heen butchered by
flunkeys that it isn’t even funny anymore. Then
the customers expect me to put the sets back
in first-class condition for a song.

If you charge over $5.00 for a radio repair
job in this town you are “a crook and a swind-
ler,” and as far as buying any test equipment
to keep up with times, I wouldn‘t spend a dime
the way things are today. If you can't make any
money why spend any?  (“No tickee—no
wichee,” brother. You can't get to Ist-base,
with the modern radio set, if all you own js a
screwdriver, pliers, and a meter.—Editor)

I have had a wonderfully clear insight on the
radic situation in the past years, I have con-
tacted muny, many Service Men in the middle-
West and have yet to see one who is making a
living, instead, they are all starving. I have
alio worked with radio engineers who design
radio sets and have worked in a recently-devel-
oped radio factory in this eity. but it went
“busted” :—too much chain store competition,
{Many manufacturers are kent doing a rushing
business, selling to chain stores I—Editor)

After having talked to hundreds of Service
Men, engincers, factory men and builders of
radie equipment, I have come to one conclusion :
that the radic game is just a “racket” and the
only way to make anything in the radio field is
to start a racket of some kind, as there is no

{Continued on page 126)
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Kills that Noise!

* Handy line filter. Plugs in wall outlet.
Set plugs into receptacle,

* One of several AEROVOX Interference
Filters now available. New types shown
in latest catalog.

* Such accessories sell on your service calls,

Every critical set owner wants one. Extra
money for you.

Ask forDATA . ..

Let your local johber tell you about these
money-makers. Or write us direct for new
catalog,

CORPORATICON

5 Warkringie= BL H el Berea bl W, Y,

MILLION TI:ngiER

FEATURES

1. Emisslon
2, Metal Tubes
3. S Hot

4. LeakaGs Hot

5. Resistance

Electrolytics

s By-Pass
Condensers

8. Neon Align-
ment

MODEL CN

"go:

Ilere’s what_the Service Men gay about the New
Million Tube Tester! “"Most valuable burchuse of (est
equitiment we made during the lust year.:" it shows
up WeaK tubes  better than my  expensive—tester,

6 your jebher cantot supply You—order direct—
an<y deponit required on . 0. 1), orders. Tear out
this ad and send it to us NOW for compliete informa-
tion on tho entlro Milllon line.

RADIO AND TELEVI-

M I L L I o " SION LABORATORIES

559 N. UNION ST., CHICAGO, ILL.

SUCCESSFUL SERVICING

For Prolessional Servicemen

RS] advanced home-study training in Radiwo
Service and Pubiis Address work is the
'Key' to Successful Servicing. It gives you
the latest instruction on what goes Into
modern receivers, and basic knowtedge of
how complex circuits work., 1t familiarizes
you with varlous types of wvacuum tubes.
It gives you ths ability to progress from
the “‘mechanic’’ stage to that of an expert
specialist, For complete details write to—

___':.Tl-'. RADIO SERVICE
ﬁ;‘;‘[f‘,‘:m INSTITUTE (Dept, R-8)
SERVICING.L 3308 4 Se. M. W.  WASH, D.C.

?ﬂ,—_},

WRITE TODAY FOR

FREE BOOK
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how-to-make-it"

PUBLICATIONS

for
Experimenters

RADIO-CRAFT

w 1Ist below a large number of radio. shor
Each is a
For the first ﬂme at the low price of

special publication oriunnlul Iu maslers
TEN CENTS, you are now enabled

e. ahd mechanieal "how-to-make-it”" designs.
in their respective flelds

to buy a complete deslgn with photographic

reproductions, complete mechanical layout. and full description to make it possible for anyone to build the project

in questlan,
The name of -~

‘Radio ublleations’ has become a1 liousehold word becauge thls company has for many years specialize
pany Y yta pecia

in rad’'e and wiher lterature of special micresl to the caperimenter,

PLEASE ORDER EACH P

ROJ ECT BY ITS PUBLICATION NUMBER, and use the special coupon below
We accept money-orders, cash. checks or new U, 80 stamips.
send cash or stamps, register your letter to ~ufeguard against loss, Money refunded If you are not s

(No forceign stambs or currency can he urﬂ'med) Tt you
Irfled.

ANY TWELVE PUBLICATIONS FOR ONE DOLLAR

| Partial List of New 10 Cent Publications

SHORT-WAVE RECEIVER PUBLICATIONS

HOW TO MAKE THE 2 TO S METER TWO-TUBE LOVD-
SPEANER SET. This receiver may he used with batteries
ur with an A.C. power pack. Packs a big wallop. . . or
HOW TO BUILD THE CIGAR-BOX 1-TUBE "CATCH ALL'"
RECEIVER. An effective ahori-wave battery set which fits
into a  small cigar- Imx. insuring  high |nnrmlnlllv yel
greai efficiency. 11
HOW TO BUILD THE PORYAILC MINIDVNE SNOIT WAVE
ses no aerial, no wraund. The total
weight ln 414 1bs, and measures 5x5x8 inches. Self-
contained hnuerl-u tube. mudemwn. and loop. Highly
sensitive clre No. 114

HOW TO BUILD THE WAM-BAND “PEE-WEE' 2.TUBER,
A dandy recciver with high efficiency and bandspread
tuning. Works a loudspeaker, ycl the entire receiver is
no farger than your hand. Works with cither batleries
or an A.C. powcer pack No. 118

HOW TO BUILD THE DUO-AMPLIDVNE. The ideal l-tube
set for the beginner. Onc of the finesl 1-tube sets: it
reafly glves 2-tube performance. Made for battery opera.
tion. With only ten-foot antenna brlnzi o the gomi
European Alation®. .. .. ... caneeaaraaariraan No. 116

RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS

HOW TO BUILD A SUPER-SENSITIVE ALL-WAVE CRYS-
TAL S!‘l’. Just the lhlm: l’or beginners who wish to have
an essy-l0.operate crys ul of all-waves aud which
wtll separale all the lkll ng, Can he made for lcks
llun $2.00. Uses no tubes or baticries. ... .....No. 1

TO BUILD THE 2.TUBE ‘'PENTODE PORTABLE'’
IIOADGAST SET—the lightest. smallest set miving toud-
spcaker volume on batterigs. Weighs less than 12 |mum|u.
hullt m a small, portable case. . No. 122
HOW TO BUILD THE RADIO "TR:ASURE" FINDER. This
1& a treally sensitive and practical ‘“Treasure’ finder.
Simple 10 build and guara lood ln wark. Uses 4 tubes.
Can e built for leas than $15.00. . ... . .... ... No. 123
HOW TO BUILD THE onnsuucu ONE-TUBE PENTODE
LOUDSPEAKER SEY. This is the best one-tube  loud-
speaker set ever constructed. 1t works on baticries. and
is for broadcast reception. Extremely sensitive. . . . No. 124
HOW TO BUILD THE WORLD'S SMALLEST ONE TUSBE
BATTERY RADIO. So small that i1 _is actually bujlt in &
cigareite case. The waonder acl of the Inn Nuv York
radio show aoo [ 128

HOW TO BUILD_A 8-TUBE !ATT!IY lLL WAVE “FARM
PORTABLE'' SET. ranging from 12 2,100 meters. A
rcal portable that pulls in the ulnumu No. 128

oW MAKE AN A.C.-D.C. ONE-TUBE '‘DEAF AID.”"
Im exrellem ald for the hard-of-hearing amd deaf.  for
theatres, churches, and the hone. nd for all
afflicted persons. Can be built for a few clullau. No. 12

HOW TO BUILD A PIANOTRON. For Icss than twa dol.
lars, plus a few junk parts which you hnve u

make 8 beautiful musical insirument. Op Y
an actual keyboard, an(l you can play
"A" and *'R' lmllvrlen. A gEreat novelly
Mhlr'll |snu(-n from the qu(!-
. No.

HOwW TO BUILD THME ONE-DOLLAR RADIO. Impossible
though it sounds. fot one dollar you can build a rmlln
#et which includes a radlo luhe and a pair of head
phones and  batleries. ou e everylhin youmlr.
outside of the three lnt menuuucd items, from wood
and spare meisl parts. e «+.Ne. 129

MECHANICAL PROJECTS PUBLICATIONS

HOW TO BUILD A PEE-WEE AUTOMOBILE. An ultra:
small automobile that can be built for less than 10
doliars. Will carry twoe [7-year-old bovs. Runs 35 mﬂel
per hour lnd 100 to 123 miles on one gallon nl AR,
Bt s E et e D 132
HOW TO MAKE A BAND SAW FROM OLD AUTO PAITS
Made from old Ford and Chevrolet paris. Capiable of per-
forming dclicate and satisfactory work, 25-gauge
10 and 12-inch band saws. Assembly is casy !'or enrh
nart filla its allotted place perfectly 13
HOwW YO luun A IEAL LATHE FOR $5.00. Requlrv.! a
few hand tools, 5.00 worth of raw material and
atience In hulld The tathe ia capable or drillmu m|l|-
NE. teimming. boring and thread cuiting. 3
HOW TO BUILD A SIMFLE PORTABLE l:nuo:nATo b
A real relru(enwr Duocs not use we. The cooling unit
operates an alcohol flame, oil I-urner or open fire.
Easy and lnexpenllve to bulld, Excecllent !nr boats, rnmpl.
pichier, ete. ... o Lo Lo -Ne. 138
HOW TO SUILD LARGE TESLA AND OUDIN COILS GIV-
INU 18-INCH SPARKS, lmemnung high-: lreqm-nry ap-
paralus with which many h-1;

pe;llme nis rnn he wﬂc\rmod

volts. o

MOW TO MAKE AN ARC WELDER. A real ar clder cap-
uhle of doinR commercial jobs nusfnctorlhn Uu-n a heav
duly transformer which operates from the 110-v t. A
main. The output of the machinge rangu l‘rom 15
100G amperes. .. .. .. ... R No. 142

RADIO PUBLICATIONS

requency and  x- exs
apable of prvduclmt l.. 0(\0

99A HUDSON STREET

HOW To USE AN A.C. ARC WELDER. Companion puhlica-
tion to thu oti¢ listed (lirectly before. Very informative:
eapecially to the garae man’ or mechanic” who has had
llllle or no experlenrv with an arc welder. Containa many
tmportan! mmn nml mwl.ozrlphl or nrlull work dong
with an Il'l.‘ weld: . . .. .No 143
HOW TO MAKE VOUR OWN MICIOS(:OFE A roscope
which lhe hwome mechanie can easily build In hls ahop.
he nacs urc o ned from lhe ﬂmk-ra of

Alllmm:h sim a a8y Lo build, is a llmmuzhly
practical and e(ﬂrlenl :n-trnmom. No.

HOW To MAKE A WIMSHURST ELECTRDS’I’ATN: MA-
CHINE. An casily constructed gencrator static clec-
lrlr“v cnmhle of dischateing a fa lhm itich _ spark.
Uned aschools  where eteclrlclty Is taught. (‘an be
built for Ien than $2.00. No. 14%

HOW TO MAKE A POWER DIIL!. PRESS FROM SCRAP
PARTS. An cxcellent practical drill press that will make
work ecanier for the mechanic. About $2.00 worth
Taw material and acrap iron are the only reqmﬂ-mwnn

HOW TO MAKE AND EXPERIMENT WITH AN !LECTFO-
PHORUS. With this device numerous interesting eXperi-
menis  with static electricity can pe Ma
of these exper-mentu arc 1 nruughly oxplnlned

lllnll’lll‘(l Ciaaa s s NOG l‘l
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ETCHED-FOIL DRY
ELECTROLYTICS AFFORD
IMPROVED FILTERING

A low power factor is a desirable character-
istic in a condenser, it is true. but there may be
compensating factors in a unit of hizh power
factor that would greatly alter the answer as
to which would he more suitable for use in a
niece of apparatos,

With thix thought ns a starting paint. Cornell-
Dubilier Corp. engineers eall to the attention of
the technician the fact that the high-power factor
etched-foil dry electrolytic condenser. in view of
the increased capacity which the etched-foil
design makes possible, actually affords better
filter action than plain types of condensers of
the game size.

SOUND SYSTEMS HELP
IMPROVE LABOR RELATIONS
IN FACTORIES

One method of obtaining closer unity down to
the youngest workman in the factory, and in
addition promote better working conditions, more
pleasing surroundings. and of course if possible,
increased efficieney, says G. J, Irving, Sales Pro-
motion Manager of The Webster Co. (Chicago).
is to install and utilize a sound system.

Such a system properly installed, with each
reproducer adjusted to suit local-neise conditions,
not only affords instant group-address by voice.
during working hourz, but also may supply
musie, news, and so-on. during rest periods
(luncheon, ete.).
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{Continued from preceding page)
money in the service field, but it is the Service
Man and future Service Men who are the suckers
today and keep alive the radio rackets,

Then there is the '‘parts racket,” millions of
dollars worth of gyp parts are sold daily in this
country. Finally there is the magazine end
which depends entirely on the Service Man:
just think of all the magazines there are on
radio today, and the money they take in on
advertising.

It is in these various fields that the money
lies and not in Servive because if there was any
money in servicing the chain stores would have
gobbled it up a long time ago.

But setting nll else aside as they do not hurt
the Service Men in themselves something should
be done to stop this misleading advertising about
the big pay jobs and learning to repair radio
sels after 2 lessons. If your magazine will
champion this cause it will do more goud for the
Service Man than anything else in the field
today, and I think if a canvass were made of
this, three-fourths of all Service Men would
agree with me.

ELMER HOEPPNER

Frankly, we can't entirely blame brother
Hoeppner for feeling wrought-up over condi-
tions which he has encountered, but, on the
other hand, there is a great deal to be said
not so much in defense of certain present,
sporadic conditions such as Mr. Hoeppner men-
tions, but rather in fair and just recognition of
the fine work many representative service or-
gunizations are doing, and the fulture that is in
store for the gervice field as a whole,

Taking Mr. Hoeppner's comments in  their
sequence. we find that “flunkeys’ get under his
skin. “Flunkeys.,” we presume from Mr.
Hoeppner's letter, are incompetent radio men
who “chisel” on prices just to land the job.
With this as a beginning our commentator pro-
ceeds to tear into various radic set-ups which,
for the purposes of emphasis on his viewpoint
cencerpning flunkeys, he gruces with the term
“racket.”

We believe that the crux of the situation is
nicely summed in the editorial in July Radio-
Craft, by Hugo Gernsback, entitled, ‘'Modern
HRadio Servicing.”” One paragraph in particular
merits being quoted:

“1 believe the time will come when no
radio owner will be foolish enough to trust
his set to every stray Service Man who isa't
known in his community, because the
owner will be afraid to trust a set to any
one unless he is generaily known to be
thoroughly reliable.”

Now if you carefully analyze the present
status of radio receiver construction it will be
found that only experienced radio men can
properly service these receivers, as the above-
quoted paragraph points out.

Where then are these experienced radio men
to be found? It is true that the present crop
of practicing technicians is in position to
take care of a certain amount of this business
but at the same time it is necessary to hreak
in new radio men to take the place of those
who in time will leave the servicing field.

“The schools,” is one answer of the question
s to where these experienced radio men can
be obtained. Contrary to the opinion of those
who have not attended the correspondence or
resident courses of well-known radio schools,
none but persons well-versed in radio ever re-
ceive diplomas—the examinations are much too
stiff to permit any but those who are well-up
on the subject to pass the examinations. In the
opinion of radio men who have completed serv-
icing courses in well-known schools and who
know whereof they speak, the radio schools
cannot he termed a racket.

“Yes,” some of our readers will remark, “but
what about the parts racket ?"-—the daily sales
of millions of dollars worth of “gyp'" parts?

The answer to that includes reference, once
again, to the quoted paragraph of Mr. Gerns-
back. The Service Man who continues the prac-
tice of considering his customers merely as
“auckers” and continues to repair their radio
sets with distress merchandise having char-
acteristics ill-suited to the job in hand, or who
uses replacement parts of an inferior quality,
automatically is digging his own business grave
into which he will be pushed by popular opinion.

The legitimate parts supply houses are a
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godsend to the Service Man—otherwise, where
would he be without these organizations which
are willing to “hold the bag" by purchasing
radio equipment in huge quantities, from the
manufacturer, in order to be able to sell the
items piece by piece to the Service Man in
Oscaloosa who needs only one of this and one
of that? Without the parts supply houses the
radio Service Man wuould have to go back to
the old status, which many seem to have for-
gotten, of waiting weeks and even months for
a manufacturcr to get around to taking care
of his individual orders for radio parts in retail
quantities.

As regards magazines, we believe Mr. Hincks’
letter, following, answers the question of whether
they are of material help to the radio man.

There is lots more that can be said on these
subjects but neither time nor space permit us
to continue much further at this writing.

In conclusion we can only say that we deeply
appreciate the economic situation of many Serv-
ice Men as indicated by Mr. Hoeppner, but such
conditions have always existed in varying de-
grees in every field and will continue to exist.
However, where this situation in the radio field
has been exaggerated in the past due to the
fact that radio is a new industry that has grown
too fast to enable it to completely accommodate
itself in various branches, the pressure of neces-
sity, as pointed out in the quoted editorial, is
rapidly alleviating these fundamentally unsound
eonditions.

RaDio-CRAFT, OrsMA Dept.:

This note concerns the letter of Mr. Edward
Rosmarin published in the May 1937 issue of
Redio-Craft.

I have always admired Radio-Craft for being
a radio publication that did justice to all inter-
ested in radio—the beginner and the wveteran
alike. Who would carry on the science of radio
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if there were no beginners, and how could they
begzin if there were not one radio publication
helpful and kind enough to start them on their
journey? As to the objection to having kids
enter one's store to ask information: if the
Service Man in sympathy with this objection
will recall, he, too, was a beginner who obtained
his first knowledge of radic in much the same
manner. Inasmuch as 1 was one of those begin-
ners, { am only too happy to assist those who
come to me ag I went to others in my green
days. (Italics, ours.—Editor)

If you {Radio-Craft) forget ahout the beginner
as you were advised, I am positive that your
circulation twtal will drop far below the state-
ment on lladio-Craft’s cover. Why? Because for
every successful man in radio today there is at
least one beginner, and, being omitted from
your publication, these beginners will have no
reason to purchase Iadio-Craft. Hence, decreased
subscription and newsstand sales.

The fear of decreased business due to begin-
ners gaining confidence in themselves is com-
parable to the possibility of a 1-W. electric
laump’s drawing more current than a 100-W.
electric laump.

I am confident that the editer and the broad-
minded radio men can realize the importance of
Radio-Craft’s continued fairness to ALL inter-
ested in radio.

Cuanrces S. HiINCKS

P.S.—Inasmuch as you published Mr. Ros-
marin's letter I think that your publishing this
letter would be greatly appreciated by ALL.

C. H. 8.

Radio-Craft agrees with Mr, Hincks. We will
continue to help initiate the neophyte into the
rapidly-growing fields of radio, public-address
and electronics. We are certain that every broad-
minded technician, recalling hiz early work,
will say "Amen!’ to that.

OPERATING NOTES

(Continued from page 89)

the trouble. More often the large roller on the
shaft is at fault, working too lovse and not
rotating with the shaft. The remedy is to in-
crease the tension of the small spring at the
rear end of the drive shaft by tightening the 2
small nuts at the end of the shaft, the back nut
serving as a lock nut.

Poor sensitivity on the short-wave band with
the low-frequency end of the band almost dead
is almost invariably caused by an open-circuited
0.003-mf. series condenser of the postage-stamp
type. This unit is identified by orange, black
and red dots on the condenser, and is located near
the wave-band switch, connected from one ter-
minal of the switch to chassis.

The complaint of intermittent reception and
the symptoms of station hise and widening of
the shadowgraph indication when the volume
level drops, has been traced to an open-circuited
0.05-mf. grid filter condenser in the R.F. sec-
ondary-return circuit. Faulty internal connec-
tions to the pigtail leads is the enuse. Leakage
in the same condenser, part No. 30-4020, produces
the condition of 2-spot tuning on the more power-
ful stations, where 2 points of resonance are
indicated upon the shadowgraph about 10 ke.
on each side of the assigned freauency for that
station, with distortion between the 2 peaks.

Philco 28, 29, 45. These models are similar, the
28 being an A.C.-D.C. chassis and model 29
employing a shadowgraph. With this difference,
the 29 and 45 are essentially the same. The
symptoms of weak and distorted reproduction
or inoperation with the attendant circumstances
of either low or lack of plate voltage on the
75 tube, is due to a leaky or short-circuited 75
plate filter 0.1-mf. condenser. This unit is
mounted together with the two 70,0000chm car-
bon plate resistors upen the terminal strip under
the power transformer. In several instances
where this 0.1-mf. plate filter condenser has
been found short-circuited, the lower 70.000-chm
plate resistor has also been found open-circuited.

Noisy tuning and noisy reception at the high-
frequency end of the short-wave band has been
traced to the pressure of oil on the bearings of
the dial-drive shaft and pulley of the condenser
drive asgembly. These components should be
carcfully eleaned with carbon tetrachloride to
effect a repair. The same condition of noisy
tuning with the additional symptom of inopera-
tion at some point in ecither tuning band is due

to burrs or flakes on the plates of the condenser
gang which short-circuits stator to rotor at
intermediate points, By disconnecting the tuning
coils from the stators of the tuning gang and
applying high voltage, which may be obtained
from the receiver itself, across each stator and
rotor, turning the condenser gang through its
full range will produce an arcing at the shorted
points which will burn away the offending flakes
or burrs.

Intermittent reception, fading, hum, and the
inability to properly control volume have almost
invariably been found to be caused by the
volume control. This failure is usually made
apparent by simple manipulation of the control.
Replacement is essentinl and should be made
with & new tybe unit that is being supplied by
the manufacturer. When the action of the volume
control is noisy due to the usual contact re-
sistance, smooth and noiseless operation may be
obtained by removing or isolating the volume
control from the divde load circuit with a 0.25-
meg. carbon resistor and 0.01-mf. condenser.
The lead to the ungrounded lug of the volume
contrul is unsoldered and the condenser connected
between the lead and volume-control lug. The
resistor is employed to complete the diode-load
circuit.

A slipping condenser drive, although it may
be, is not always due t0 a worn cable or in-
sufficient tension of the drive-cable spring. Most
often the large roller on the drive shaft is at
fault, working too loose and not rotating with
tbe shaft. The remedy is to increase the tension
of the small spring at the end of the drive shaft
by tightening the two nuts. In this case, the
back nut serves only as a lock nut.

Philco 44, 44B, 144, 144X, 506. The seemingly
unusual condition may be found in these models
where the level of volume increases sharply when
the wave band or range switch is rotated just
off range No. 1 (the broadcast band) going to
range No. 2. If left in this intermediate posi-
tion, a further check will also disclose that
although volume has increased, selectivity be-
comes poor. This can be seen from the fact that
the higher powered broadcasting stations appar-
ently run into one ancother. The trouble is due
to the antenna or band-pass coil, which on these
models is employed only with the broadcast band,
being cut out of the circuit before reaching range

(Continued on page 128)
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TALK-BAK"

The first word used to abbreviate
inter-communication systems.

—NOKOIL—

The first small permanent mag-
net dynamic
speaker to be
used in Talk-
Bak®* Sys-
tems.

Model 482 T.B. Model 632 T.B.
5" 8"

Write for information regarding
these brand new speakers manufac-
tured especially for Talk-Bak* Sys-
tems and requiring no equalization.

Ask for the name of our nearest
distributor. Wright-DeCoster  dis-
tributors are always anxious to co-
operate.

WRIGHT-DeCOSTER, Inc.

2251 University Ave., St. Paul, Minnesota

Export Dept.—M. Simons & Son Co., New York.
Cable Address: *‘Simontrice.’

Canadian Office: Associated Sales Co., Guelph, Ont.

*Copyrighted

THE SUMMER AND EARLY FALL EDITION
of the 1937 Radolek Profit Guide ls the most com-
plete and up-to-dute rudio paru bmk ever luh-
Hshed, Over 1000 new jtem. plus AN AD-
VANCE SHOWING OF 1928 l{l‘(‘l I\ ER MODELsS.
Tadulek’s new eititlon 1x the only aboluiely NEW
parts book in_ Itadle! New repair parts, New test

instruments. New auto vadios, New heme roeceivers,

and New I'A. equipmeni. (bntiin: wer 12,000
puarts , the most extensive listings of Teplace-
ment condensers, resistors, volume contrels, trunse
formers, and auto radiv parts and accessorios ever
assembled under one owver.

RADOLEK SERVICE 18 FAST AND DEPEND-
ABLE. There's no RiteDown, Lay-Duwn, ar Slows
Trown at the Radolek—our organtzation is cared-up
te serve you bost, to give you what you want when
you want it and_at tiwe Righe 1’rices. Send for this
Big New Iook TODAY—it's FREE!

RADOLEK

601 W, RANDOLPH, CHICAGO, Dept. C-8
8cnd me the Radolek Iadio Trefit Gulde free.

NEMO . FE T TR AR

Address .......
Serviceman? D

l)uhrl D Fxperimenter? O3
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FLECTRONIC TELEVISION, by George H. Eck-
hardt. Published by The Goodheart-Willcox Co.,
Ine. Size, 6 x 9 ins., 162 pages: 82 figures. Price,
$2.50.

On the assumption that "Practically all of the
hasic research in {electronic television) has been
dune in the laboratories of (Farnsworth and
RCA) and it would be impaossible to conceive
any new development that would not encroach
upon the basic research done in one or the
other of these laboratories.” the author proceeds
to evolve a book that ties-in the major work in
the field of television accomplished to date in
the lubouratories of these companies, into a homo-
gencous whole that is interesting, informutive
and authoritative readins.

The photographic illustrations reproduced ex-
ceplionally well on the coated paper which is
used throughout the book.

The volume is divided into 3 parts as follows:
Part [—The Pick-up and Transmission of Elee-
tronic Pictures; Part 1I—The Receptivn of Elec-
tronic Television Pictures; Part [1I—The y-
P’roducts of Electronic Television Research.
*art I has 12 chapters, Part Il has 6, and
'art 111, 3.

To print the contents-listing of a representa-
tive ehapter, as it appeuars in the contents page.
would not do justice to the book. Instead we will
outline as representative text the actual con-
tents of one chapter. Chapter IX, "The 'Sawtooth’
Wave Current.,” discusses the basic action of
the title subject in detail; 4 large figures ade-
quately illustrate the text. The subject of direc-
tion in straightforward and interlaced scanning is
described and illustrated. Considerations involv-
ing the backtrace are analyzed. Synonymous ac-
tions are utilized to clarify the effects obtained
—u rubberband for instance serves as a suitable
analogue for the scanning line beam path. The
simple arithmetic involved in determining the
dimensions of the picture field is clearly ex-
plained. And the problem of obtaining and
synchronizing the sawtooth voltage is explained
in abbreviated form.

We are inclined to “go to town” in describing
this book since we are quite enthused over it.
Anyone who is interested in modern television
will find Electronic Television to be an excellent,
practical reference.

ALIGNING PHILCO RECFEIVERS, by John F.
Rider. Published by John F. Rider. Size, 5% x
Y., 136 pages. Price, $1.00.

This collection of alignment instruetions eov-
crs every PPhilco receiver from the earliest up to
the latest 1937 model. Of special interest to the
practicing radic man is the fact that an excep-
tionally terse method of presenting important
servicing information has been followed—it is
not necessary to wade through lengthy descrip-
tive text in order to obtain essential data. These
data include trimmer identificution numbers that
appear in both tables and chassis layouts. The
anthor merits special commendution for his
unusual suecess in condensing and accurately
nresenting these aligning instructions.

TELEVISION—A GUIDE FOR THE AMA-
TEUR., by Sidney A, Moseley and Herbert McKay.
Published by Oxford University Press. Size, 5%
x 8% ins.. I44 pages; 30 figures, and 39 excep-
tionally informative plates. Price. $2.00.

If the reader does not mind translating “Eng-
lish™ into American (as for instance “wireless™
into “‘radio’’) then this bouk is recommended for
the beginner in television who has a smattering
of knowledge on subjects radio.

This book is of interest as a modern reference
work on present-day television that includes not
only electronic but also mechanical systems, In
thix conncction the volume is almost exclusively
a reference to work in England. Companies gen-
erously represented in the book include Baird
Television, 1L.B.C.. G.E. (Engiland), International
Televisiaon Corp., Marconi-K.M.1. Television. and
Scophony. The book is well supnlied with photo-
graphic illustrations of commercial equipment—
interesting  views  of  details, mainly—and
sketches that show all the outstanding prin-
ciples of interest involved in these several sys-
l tems.
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This book concludes with a useful chapter on
television terms.

IL RADIO LIBRO, by D, E. Ravalico. Thi-*
Edition. Published by Ulrico Hoepli. Milano,

"

Italy. Size 5 x 7% ins., 613 pages, paper bound.

Written in Italian, this 3rd revised edition of
I Ruadio Liliro is an important contric.tion to
radio literature. Although the text of this ex-
tensive book  will be intelligible only to these
who understand Italian, many of the more th.1
400 illustrations cuntained in this volume wiil
interest the technician. Note that this 3rd edi-
tion is completely revised and much outmoded
meterial in the 2nd edition has been eliminated.
The 22 chapters of this buook embrace a prac-
tically complete discussion of radiv from the
clements of electricity through to the legal
angles of radic technique. Included in the volume
are over 450 pages of commercial European dia-
grams that will interest the designer of radio
equipment for export.

TWO HUNDRED METERS AND DOWN, by
Ciinton B. DeSuto. Published by The American
Rzdio Relay Leagu: Inc. Size, 6% x 9% ins,
184 pages, Price, $1.00,

Iiistorical in character, this volume fills a most
important niche in the annals of radio. A 9-page
introduetion entitled ""The Radio Amateur” con-
tains many important facts and figures. Part I
—P’ioneers, contains # chapters embracing tho
period from the inception of amateur radio to
the war period. Part II—Development and
Recognition, contains 4 chapters diseussing post-
war developments. Part Ill—International High-
Freduency Communication, describes all the
internal ramifications of present-day amateur
radio. The conclusion, “Whither Amateur
Radio 7, takes into account possibilities for the
licensed amuteur in  television.

OPERATING NOTES

(Continued from page 127)

No. 2 and is caused by the moving contact of
the third section of the range switch engaging
the sevond wining contact before disengaging
the first wiping contact. The remedy in this
case i3 to bend the second wiping contact up
slightly at one end sv thut the moving contact is
fully disenzaged from the first wiping contact
before engaging the second wiping contact.

The vondition of weak reception, if any at all,
and a strong station or resonance hiss on the
short-wave bands only has been traced to an
open-zireuited  postage-stamp  type  coupling
condenser connected between the two bottom
contacts af the third and fourth switch sections
of the wave-band switeh. A miea replucement
of any value between 6.00l-mf, and 230 mmf.
will turn the trick.

Intermittent reception, or as the complaint
may be termed, cutling olf or fading, is oft.n
the result of an open-tircuit grid coupling (on-
denser for the type 75 tube. Where the symptonta
are very weak reception, slicht hum and distor-
tion, loock far an open-tircuited condition of tha
abave coupling condenser. The models 44 and 144
are almost identical, with several minor refine-
ments and a shadowgraph tuning meter incor-
porated into the latter.

BERTRAM M. FREED

Atwater Kent Mod:l 49, The eomplaint on this
sct was that, it would not epeiate. In checking
the voltages from the power-pack terminals, with
stt connected. the voltayes were found to be very
low. A circuit-to-cireuit analysis was made with
the chassis disconnected from the power-pack.

In making continuity tests on the chassis for
shorted or leaking coudensers, the trouble was
loeated in the R.F, filament-circuit by-pass con-
densers. After removing the defective condenser
from the filament circuit and checking the volt-
ages, both at the power-pack and the chassis,
everything was found to be correct. But the loud-
speaker had a mushy quality ; which was traced
to the speaker filter condenser in the output cir-
cuit on the cbassis. After replacing this con-
denser the set worked perfectly.

GEORGE A. CAKROLL

L
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Which Every Radio Man Can Use to Advantage!

OVER 1 25

ILLUSTRATIONS

§NCHES

MAIL COUPON TODAY!
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(Senul remittance by check or money order, Register your letter if you sznd
cash or unused U. §. Postage Stamps.} RC-837

i )
i RADIO-CRAFT, 93 Hudson St., New York, N. Y. :
1 Gentlemen : Enclored vou will find my remittance of One Dollar (21.00) for 1
: which enter my subscription to RADIO-CRAFT Magazine for Seven Months. 5
Send me AHSOLUTELY FREE. and POSTPAID, my copy of 1937 RADIO t
: REFERENCE ANNUAL. :
1 1
[] (]
: Name . . Address e i e P o (WA SRS LK, :
[ | [}
[ | [}
: City 3 3 State :
1
1 :
L) 1
v
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HE Editors of RADIO-CRAFT have

prepared a specianl beok for vou. The

new hook-—1937 RADIO REFERENCE
ANNUAL—is not for sale, but available
only to subseribers, both new and old, with
4 Seven Monthy' Subseription to RADIO-
CHRAFT. The price of this Special Offer is
only One Dollur (51.00)—and as an adili-
tional saving, the book ix mailal to you
postpuid. just as the maguzine is each
month.
Carefully outlined below is the contents of
this new book: it contains information
which every radio man needs. The book con-
tains 64 pawes, size 6 x 9, and is replete
with illustrations.

Read These Interesting Chapter
Headings of 1937 RADIO
REFERENCE ANNUAL

Receiver Construction

Building a 12-tube All-Wave DX receiver—
How to make i modern 6-tube Car Radie
set—building  up a  2-tube Heginner's
Set. with several ditTerent power supplies
for various uses—Consiructing a 2-tube
millget set for portable use—How to build
a “talking’’ hriefease—no aerial or ground
needed.

Audio and P. A. Equipment

Making an Audio Bas: Booster, using direct
coupling—Ilow to build and add a Dual-
Channel Amplifier to your receiver--Con-
structing a  High-Fidelity Amplifier Con-
struetion of a 3-tube A.C.-operated PPream-
plifier——Fundamentals of “Decibe! Level”
and "Decibel Gain®.

Test Equipment — Construction

How to make an ‘“‘Electronic Eye' outpul
meter- llow to construct an ultra-combact
Universal Voli-Ohm-Milliammeter- -How to
make a Resistance-Capacity tester—How to
Build a Pocket Adapter for set testing—
Ruilding a Portable Capaeity bridge—Con-
struction of a V.T, Voltmeter in compaet
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” ehart Tapers of Volume Con-
trols, and use of various types--ldeas for the
Serviee Shop-—Alighing All-Wave receivers.

Time and Money-Saving Kinks

In this section you protit hy the experience
of other radio men. These kink: are really
viluable “short-cuts’” which save much time
and, very often, money. They are “‘pet” ideas
put inte practice.

Important Articles Which Have
Appeared in RADIO-CRAFT

General Interest Articles

Design of Transformers for Class “AR” and
“H operation -A table of Inter-Electrode
Capucities for 30 different tube tybes -How
to make a Floating-Grid Ielay -Construc-
tion of 1 modern Treasure Locator—How to
got DX on your All-Wave Radio—Making a
5-meter Transceiver for use in car or boat.

New Tubes Developed in 1936

Characteristiecs of the Newest HReceiving
Tubes of all manufacturers. yiving uses,
characteristies. present equivalents (if any)
and all pertinent data.

RADIO-CRAFT

99 Hudson Street,

New York, N.Y.
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ETCHED FOIL
DRY ELECTROLYTICS

TYPE JR. Triply sealed' in
tiny silver-coated cardboard
containers and equipped with
convenient color-coded flex-
ible wire leads. Ideal for the
efficient servicing of difficult
jobs. No need for a variety
of expensive exact duplicate
replacements.

MAIL COUPON NOW!

: CORNELL-DUBILIER CORPCRATION
1014 HamiltonBlvd., So. Plainfield,N.J.

Please send FREE copy

of C-D
House Organ
RMA Color Code

Chart
Catalog

Name
Add ress

City

MOLDED MICA
TRANSMITTING CAPACITORS
TYPE 4 and $. Constructed

of only the finest of raw ma-
terials these capacitors are
the standard by which others
are measured in the con-
denser industry. Extensively
utilized in aircraft, marine
and submarine transmitters.

Check whether
Amateur
Engineer
Experimenter
Serviceman

State
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PAPER DIELECTRIC FILTER

CONDENSERS

TYPE PE. Paper dielectric
condensers with a high mar-
gin of safety, constant capac-
ity rating and negligible
power factor. Not intended
to replace electrolytics, but
similar in size and shape, to
facilitate mounting in re-
stricted space, where a paper
condenser is preferred.

"“"DWARF - TIGER"
TUBULAR PAPER CAPACITORS

TYPE DT. A compact, moist-

ure-proof, non-inductive
condenser that is wax im-
pregnated and oil saturated.
Wire leads are soldered and
firmly anchored. The finest
and most universally used
tubulars available.

DYKANOL
TRANSMITTING CAPACITORS

TYPE TJ. Dykanol irmpreg-
nated and flled in hermeti-
cally sealed, non-corrosive
metal containers, these capa-
citars can be safely operated
at 107, above voltage rating.
Extensively utilized by lead-
ing broadcast stations.

Remember! There is a C-D capaci-

tor for your every circuit
requirement

PAPER @ MICA @ DYKANOL ® WET and DRY ELECTROLYTIC

o W —
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