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R T I R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE
hd ® He ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES Ro T; l&
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RIG MONEY STEADY JOBS OFFERED
and the Definite Way to Get Them

Good Jobs at Good Pay! Steady, Interesting Work! Fine Profits for your Spare Hours!
Big Money as Your Own Boss! That’s the Opportunity for you in Radio right Now!
. Why? Because the great, fast-growing Radio industry has reached the stage where it

. must have many more trained men. Most of thosenow employed are untrained—

‘. they just “picked up” what they know about radjo, and even many of them get good
pay. But the Big Pay Steady jobs go to the Trained Man, and R.T.I. offers you the
definite way to prepare for them. R.T.L. training is endorsed by |[Leading Radio
Men and Radio Trade Associations.

R.T. I. TRAINS YOU AT HOME FOR
THE BETTER PAID RADIO JOBS

Do you want to get into some branch of Radio where trained men can easily
BROADCASTING SERVICE malke $40 to $50 weekly—where someearn $75 to $100 per week—where trained
experienced men are selected for executive positions paying up to $5,000 and
$10,000 yearly and more? Then send for the R.T.I. Radio Opportunity Book.
Find out how R.T.I. trains you at heme for this well-paid work—you don’t
have to give up your present job—you learn quickly and thoroughly—just
a little time needed at home—earn an extra $10 to $20 per week in spare
hours while learning—Then step into radio and go steadily on up to the
Big Money. No experience needed to start—R. T. L. starts you right.

LEARN TELEVISION-—
and Talking Pictures, TOO

Beprepared forTelevision!Learn TalkingPicture Apparatus installation,adjustment,ete.l
Both of these great branches of Radio areincluded in the R. T. I. practical training.

LEARN FROM LEADERS

Stations demand better trained WhereR. T.I.training
men brings quick money.
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K ‘Why does the radio industry want men trained the R. T. I. way? Because you learn
TALKIES AUTO RADIO . under experts—leading men in different branches of Radio—well known specialists
Studio and theatre appa- _Great field for men with R. T. L. train- of high standing.

ratus requires trained men.

FREE OPPORTUNITY BOOK

Remember, you need no experience to start in Radio—R.T.I.starts you right—
and helps you op to success. The big R. T. L. Radio Opportunity book explains
JREIN e everything. If you are interested, send for it

(7 i, now. Don’t wait.
Use the coupon, or write, or telegraph to

RADIO AND TELEVISION INSTITUTE
Dept. 768, 4806 St. Anthony Court, Chicago, Ill,

prmpene— ey Lt L

RADIO & TELEVISION INSTITUTE
4806 St. Anthony Court, Chicago, Dept. 768
$* Send me Free and prepaid your BIG RADIO OPPOR.~
TUNITY BOOK,*Tune In On Big Pay,” and full detajls of
f your three-in-one Home Training (without obligating me in
i any way).

Trained radio men needed Great new branch of radiosoon to call for many trained)

more and more. men. *IName._ .. A | s
RSF. I. Home Training includesall theseand theotherbranches of ‘Radio.Ygu‘lea.rn»uglder ' : *
F H. Schnell, “The Ace of Radio,” and the R. T. I. Advisory Board of prominent radio men.

lAddress_._ S~ s ST, Y

e I"TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE
R.T.1L. PART TIME OR FULL TIME BUSINESS OF YOUR OWN R .. State. o - o = a
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7 with the RT.A ~~where Radio Employers
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We Could Have Placed 5000 More Quallfled""
Men Last Year in Good Pay RADIO Positions

ET into the rich field of Radio via the training

school that supplies big Radio employers with
their new men! The Radio Training Association
of America has a standing order from radio trade
organizations, large manufacturers and dealers,
for members qualified for full tlme work at
splendid pay.

So great is this demand from Radio employers
that positions offering good pay and real oppor-
tunity are going begging. If you want to cash in
on Radio quick, earn $3.00 an hour and up spare
time, $40 to $100 a week full time, prepare for
a $10,000, $15,000, $25,000 a year Radio position,
investigate the R.T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed now to service the new all-electric sets.
"Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio.
The R. T. A. has atranged its course to enable
you to cash in on this work within 30 days!

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufacturer?
R. T. A. training qualifies you for this work.
Television, too, is included in the training,. When
television begins to sweep over the country,
R. T. A. men will be ready to cash in on the big
pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R.T. A. Advisory Board will give
you personal advice on any problems which arise
in your work. This Board is made up of big men
in the industry who are helping constantly to
push R.T. A. men to the top.

Because R. T. A. training is complete, up-to-date,
practical, it has won the admiration of the Radio
industry. That’'s why our members are in such
demand—why you will find enrolling in R. T. A,
the quickest, most profitable route to Radio.

257

Mail Coupon for No- Cost ralmng Offer

Membershipsthat need not—should not—cost you
a cent are available for a limited time. The minute
it takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe: it
to yourself to investigate, Learn what the R.T.A.

has done for thousands—and can do for you.

Stop wishing and start actually doing some-
thing about earning more money. Fill out the
coupon and mail today.

Fill Out and Mail Today!

RADIO TRAINING ASSOCIATION OF AMERICA
Dept.pca-11 4513 Ravenswood Ave., Chicago, Il
Gentlemen: Send me details of your No-Cost Training
Offer .and information on how to make real money in
Radio quick.
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Radio Training Association of America _
. Dept. RCA-Il 4513 Ravenswood Ave., Chicago, Ill. [ = oo 2 oo
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MAKING YOUR OWN PHONOGRAPH RECORDS. The
newest turn in radio is to use the audio equipment, not

merely for reproduction of records, but for the production

of them. The home-made record, cut in the old mechanical
way, was unsatisfactory; hut the power of the radio receiver
may be applied to electrical reproduction in the same manner
that modern discs are now produced. This article will be
of interest to all who are looking for something really riew
to do with radio.

NEW DEVELOPMENTS IN RADIO. The Radio World’s
Fair will usher in the 1980-31 season, and will present novel-
ties of especial interest to the Service Man as well as the

RADIO-CRAFT is published monthly. on the fifth of the month preceding that of
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radio fan. Rapio-Crarr will deal with the newest commer-
cial devices from the practical standpoint.

NEW TELEVISION SYSTEMS. Activity in these lines is
steadily progressing. Television receivers are coming closer
and closer to the commercial stage, and the mechanical -and
radio difficulties are steadily being smoothed away. Rabro-
Crarr will continue to keep its readers in touch with every
step in advance that is made.

BUILDING A DIRECT-COUPLED AMPLIFIER. A con-
structional article dealing with the design and assembly of
a ’45-type unit which will give high quality, and ample
volume for the home,

Text and illustrations of this magazine are copyright and must not be ‘reproduced
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Don’t spend your life slaving away in some dull, hopeless job! Don’t be sat=-
isfied to work for a mere $20 or $30 a week. Let me show you how to make
real money in Radio~the fastest-growing, biggest money-making game on earth?

THOUSANDS OF JOBS ARE CPEN
Paying $60, $70 and on up to $200 a Week

Jobs as Designer, Inspector and Tester, paying $3,000 to $10,000 a year—as
Radio Salesman and in Service and Installation Work, at $45 to $100 a week
—as Operator or Manager of a Broadcasting Station,at $1,800 to $5,000a year—
as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound
Expert—THOUSANDS of JOBS Paying $60, $70 and on up to $200 a WEEK!

TLeamn Without Lessons 7z 60 Days

portumtles to the Trained Radio man.

You learn ALL branches of
Radio at Coyne—in 8 short,

pleasant weeks — NOT BY
CORRESPONDENCE but by
actual work on actual Radio,
Television and Sound equip-
ment. We don’t waste time on
useless theory. We give you
just the practical training you
will need—in 8 weeks’ time.

No Books - No Lessons
All Practical Work at Coyne

€oyne is NOT a Correspondence
School. We don’t_teach you from
books or lessons. We train you on
the greatest outlay of Radio, Tele-
vision and Sound equipment in any

ment, the very latest Television appara-
tus, Ta.lkmg Picture and Sound Reproduc-
tionequipment, Code Practice equipment,
etc. You don’t need advanced education
or previous experience. We give you—
right here in the Coyne Shops—all the
actual practice and experience you’ll need.

TELEVISION

Is on the Way!

And now Television is on the way! Soon
there’ll be a demand for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can make a FOR-
‘TUNE in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Learn Television at
-COYNE on the very latest, newest Tele-
vision equipment.

Talking Pictures |
A Great Field

3 :
i Wl ™ra

ere is a great new field of Radio that
has just started to grow! Prepare NOW
for these marvelous opportunities!
Learn Radio Sound Work at Coyne,
on actual Talking Picture and.Sound
Reproduction equipment,

Coyne is 31 Years 0ld

Don’t worry about a job! Coyne Train-
ing settles the job question for life. You
get Free Employment Help as long as
youlive. Andif you need part-time work
while at school to help pay expenses we’ll
gladly help &)u getit. Coyne is 31
years old! yne Training is tested—
proven beyond all doubt. You can find
out everything ABSOLUTELY FREE.
JUST MAIL COUPON FOR MY
BIG FREE BOOK.

————_——————

H C. LEWIS, President

Radio Division, Coyne Electrical School |
500 S.Paulina St., Dept.80-7C Chicago, IIl.

school — on scores of modern Ra- Talking Pictures and Public Address l IE s nennbis e Radion s oo ang | |
dio Receivers, huge Broadcasting equip- Systems offer thousands of golden I 9(') For. a’i‘gxso do%(;u;o : Iﬁﬁ’l‘é o té) 11;1% ‘11: :ﬁ; |
- way.

H. C. Lewis, Pres, Radio Dwision Founded 1899 | y |

coyne Electriml 5chool I Name. ..co.eeetiecerascitscssnnssoncens :
= I Address........ eenae T T T

5§00 S. Paulina Street Dept.80-7C Chicago, IUinois I §

— : : : 2 City. ... State....o....... ]
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ADIO fubes look alike outside and inside. But what a difference
when it comes to performance. There are reasons — and plenty
of them — why Professionals endorse Pilotron Radio Tubes. If you
could test your tubes as the scientist does, you would quickly agree
that Pilotron Radio Tubes are to be preferred...dependable under all
conditions — quick to get info action — perfect in tone reproduction —
uniform in quality. Even though Pilotrons are better, they cost no
'more than ordinary tubes. Your Pilot radio dealer will gladly explain

more fully why you should prefer Pilotrons.

ENDORSED BY PROFESSIONALS

PILOTRON

4

PILOT RADIO & TUBE CORP.

Chicago Office: LAWRENCE } MASS. San Francisco Office:

234 S, Wells Street 1278 Mission Street
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(Y W Send for my Free Book
RTINS s o™ ~B & See how Quickly I Train You at Home
foboa 0] e )\ 1o Fill a Big-Pay Radio Job

CERTIFIED
In Radio more than in any other field, the surest, quickest way

to get ahcad is through training! For Radio is in crying need of
more well-trained men. Competition is keen among the untrained
fellows but the way is wide open for men who know Radio! NMore-
over, there are plenty of opportunities to earn while you learn-—
many of my students make $200 to $1000 in their spare time while
learning. That is why I urge you to mail the coupon below for
my free book. It tells about the great money-making opportunitics
that Radio offers trained men—and how you can learn at home to
become a Radio Expert.

Many Earn $50 to $100 a Week

Many of my graduates are earning $50 to $100 a week. After
completing my training you, too, should earn as good or even better
pay. Hundreds of fine jobs are opening cvery year. Broadcasting
Stations pay $1,800 to $5,000 a year to Radio engineers, operators,
and station managers. Radio manufacturers continually
need testers, inspectors, foremen, engincers, service men,
buyers, for jobs paying up to $15,000 a year. Shipping
companics use hundreds of operators, giving them good
pay plus expenses. Radio dealers and jobbers pay $30
to $100 a week to trained service men, salesmen, buyers,
managers. Talking Movies pay as much as $75 to $200
a week to men with Radio training. Another way to
make big money is to open a spare time or {ull time
Radio sales and service business of your own. And any
day now Television may open the way to a new world
of opportunities to men who know Radio.

My Free Book Tells All

Get the whole story. Send for my 64-page book
of facts on the many opportunities for trained men in
Radio today. It has put hundreds of fellows on the
road to bigger pay and success. It also contains full
information on the "Eighteen Star Features” of my
home-study training, including Lifetime Employment
Service to graduates. [ back my course with a signed
agreement to refund every penny of your money if,
after completion, you are not satfified with the Lessons
and Instruction Service I give you, qDon't let lack
of complete training keep you down, Fill in and mail
the coupon NOW .

My courseisthe ONLY
-one that makes you a
“Certified RADIO-TRI-
C1AN." The U. S. Gov-
ernment grants me exclusive
right to give that distinctive title
to all who complete my training.
It will mean valuable recogni-
tion to you in whatever branch
of Radio you follow and will
help open the door to bigger pay.
Even before you graduate I
give you business cards and a
#JUNIOR RADIO-TRICIAN" card,
which many of my students find
helpful in earning money in =30
spare time. My course has helped hundreds
of men. It will help you. Send for my free
book and you’ll see why.

Seldom Under $100 a Week
“Dear Mr. Smith: For
the month of November I
made $577 and for Decem-
ber over $645, and January,
| $465. My earnings seldom
& fall under $100 a week. I'll
: -say the N. R. I. (National
Radio Institute) course is thorough and complete. —
letter from graduate, E. E. Winborne, 1414 W. 48th
Street, Norfolk, Va.

Unlimited Consultation Service

You can keep yourself posted on new developments
without extra cost. Radio’s change and growth bring
new opportunities for the man who understands. them.
You'll have our whole Staff at your service to keep

- you informed.

J.E.Smith, Zres,

NM.IONAL RADIO INSTITUTE J E SI\”TH, Prcsidcnt
National Radio Institute, Dept. OMY.
Washington, D. C.

Dear Mr. Smith: Send me your free book. I
want to know exactly what Radio offers trained
men—angd what you offer in home-study Radio
training. I understand this places me under no
obligation and that no salesman will call.

TP G5 e e ey e S —— — S S
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nnouncement!

NATIONAL

RADIO SERVICE MEN'S
ASSOCIATION — —

VER since the appearance of the com-

mercial radio broadcast receiver as a

household necessity, the Radio Service

Man has been an essential factor in thé
radio trade; and, as the complexity of electrical
and mechanical design in receivers increases, an
ever-higher standarg of qualifications in the
Service Man becomes necessary.

The necessity, also, of a strong association of
the technically-qualified radio Service Men of the
country is forcing itself upon all who are familiar
with radio trade problems; and their repeated
urgings that such an association must be formed
has led us to undertake the work of its
organization.

This is the fundamental purpose of the NA-
TIONAL RADIO SERVICE N’S ASSOCIA-
TION, which is not.a money-making institution,
or organized for private profit; to unite, as a
group with strong common interests, all well-
qualified Radio Service Men; to make it readily
possible for them to obtain the technical informa-
tion required by them in keeping up with the
demands of their profession; and, above all, to
give them a recognized standing in that pro-
fession, and acknowledged as such by radic manu-
facturers, distributors and dealers.

To give Service Men such a standing, it is
obviously necessary that they must prove them-
selves entitled to it; any Service Man who can
pass the examination necessary to demonstrate
his qualifications will be elecfed as a member
and a card will be issued to him under the seal
of this Association, which will attest his ability
and prove his identity.

The terms of the examination are being drawn
up in co-operation with a group of the best-known
radio manufacturers, as well as the foremost
radio educational institutions,

The following firms are co-operating with us:

GRIGSBY-GRUNOW CO (Majestic), CHICAGO

STROMBERG-CARLSON TELEPHONE MFG.
CO., ROCHESTER, N. Y.

CROSLEY RADIO CORP., CINCINNATI, OHIO

COLIN B. KENNEDY CORP,, SOUTH BEND,
IND.

The schools who have consented to act as an
examination board are:

International Correspondence Schools, Scranton,
Penna.; Mr., D. E, Carpenter, Dean.

RCA Institutes, Inc,, New York, N. Y.; Mr. R.
L. Duncan, President.

Radio & Television Institute, Inc., Chicago, Ill.;
! Mr. F. G. Wellman, Managing Director.

Radio Training Association of America, Chicago,
Ill.; Mr. A. G. Mohaupt, President,

School of Engineering of Milwaukee, Milwaukee,
Wisc,; Mr., W. Werwath, President.

Rider-Goll Radio S%lool, New York, N, Y.; Mr.
John F, Rider, Director.

Radio College of Canada, Toronto, Canada; Mr.
J. C. Wilson, President,

Radio Division, Coyne Electrical School, Chicago,
Ill.; Mr. H. C. Lewis, President.

We shall not attempt to grade the members into
different classes. A candidate will be adjudged
as either passing or not passing. If the school
examining the papers passes the prospective mem-
‘ber as satisfactory, we shall issue to him amn
identification card with his photograph.

If the candidate does not pass this examination
the first time, he may apply for another examina-
tion three or six months later. -

There is absolutely no cost attached to any
service rendered by the Association to its mem-
bers, no dues, no contributions,

If you wish to become a member, just fill out
the coupon below and mail it to us. We will
sendbyou all the papers necessary to become a
member.

N.R. S. M. A,

¢/o RADIO CRAFT,
98 Park Place,

New York, N. Y.

T wish to become a member of your Association.
Please mail be the examination papers and appli-
cation blanks,

|
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HUGO GERNSBACK
Editor

“ Takes the Resistance Out of Radio™
Editorial Offices, 96-98 Park Place, New York, N. Y.

Television

is Coming

By Hugo Gernsback

OR many years, television has been shouted from the

housetops. Perhaps no one wus more emphatic in the

shouting than the present writer. Indeed, it was through

his efforts that the first public television broadcast in
New York City was given through his former broadcast sta-
tion, WRNY, on August 12, 1928.

The writer has steadfastly stuck to the belief that, sooner
or later, television for the home will arrive, and that, when
it does, it will certainly

caught napping as they were in 1922; and they do not plan
to come out and sell only the parts, so that the man who will
wish to build his own television set may do so.

Too many radio firms think today that the better way is
to put out a complete set, completely self-contained; wherein
a switch turns on not only the radio broadcast of sound but
radio television as well. As the art is practised at present,
you require two wavelengths to do this; one to broadcast the
oral part of the program
and then the short wave-

rival the radio broadcast-
ing bf sound programs as
a means of entertainment.

TELEVISION STATIONS IN THE UNITED STATES

length to broadcast the
television impulses. A set

'This hope seems now %8‘:&'5 103.5 meters—2900 kilocycles which combines the two can
on :“e()';"e of ltts] f‘f!”i‘(l)lr; 500 W2XR—Radio Pictures, Inc., Long Island City (New York) N. Y. lt).e eas\l'li}l,l "}S“al‘zsl‘]é ‘"‘“dsti}!‘]'f
ment. ('f)llI'SC, clevls $00 WJXAD—-R,C.A. Victor CO., Camden, N. J 1me w come‘ when a

has been with us for some 5,000 W3IXK—Jenkins Laboratories, Wheaton, Md. (Washington). gle control will take care
years, even out of the lab- 5000 W9XR—Great Lakes Broadcasting Co., Downers Grove (Chicago), of both sound and vision.

oratory stage; and such L. (WENR).

stations as that of Jenkins

107.2 meters—2800 kilocycles.
250 W2XAP—Jenkins Television Corp. (portable).

That time, of course, is
not here as vet; but the

i Jersey City have been 500 W2XBA—WAAM, Inc., Newark, N ; :
broadcasting for some time. 500 W2XBO—United Research Corp., Long Island City (New writer does not b.ehe‘ Sy 45
But the great boom, which el R Yfrkll’ N.r \lr —— i i i lfle hastloftenl mentlone? (})e—
we all hope will soon flour- , XCR—Jenkins TLelevision Corp,, Jersey Lity, Iv. J.. ore, that the present-day
. 20,000 WBXAV—W Y o ) e 5
sh when the puhllc will 8XAYV 4 e(slt(nbgll(lf‘:x)s'e Electric & Mfg. Co., East Pittsburgh, disc }ch. its motor w 1‘“
take television to its heart 1,000 W9XAP—Chicago Daily News, Chicago, Ill., (WMAQ). prevail till the end in
as it has taken radio to its 139.5 meters—2150 kilocycles. the t_elevnsmn art. The me-
heart, is still in the near 500 WI1XAV—Shortwave & Television Lab., Inc., Boston, Mass. Chamca_l scanning  appa-
future, though not too far 20,000 W2XBS—National Broadcasting Co., New York, N. L. (WEAF, ratus is not the solution
i t. S i P1Z)s of television It is the
distant. Sooner or later it 500 W2XR—Radio Pictures, Inc., Loug Island City, N. Y. 1 & 4
will arrive with a bang. As 20,000 WZXCW(—‘SeGn‘?;al Electric Co:, South Schenectady, N. Y. Eecltlromcl u gf thatuw1
soon as our various radio 9 X). , - nally solve the problem;
compnnies = rendy to put 5,000 WJXAI\—(—VI‘\I/atZlgnal Broadcasting Co., Bound Brook, N. J. and, when this happens, the

out television receivers, the
writer predicts a boom far
in excess of the 1922-23
radio boom.

Pa. (KDKA).

20,000 W8XAV— esti'r) house Electric & Mfg. Co., East Pittshurgh,

146.4 meters—2050 kilocycles.
20,000 WlXAE—(—&l’%sZtinghouse Elec. & Mfg. Co., Springfietd, Mass.,

).
250 WI1XY—Pilot Radio & Tube Corp., Lawrence, Mass.

experimenter and the man
who builds his own will
again come to the front.

Television, the writer be-
lieves, will take the course

At the present time, of 500 W2XBO—United Research C i
§ 3 — i orp., Long Island City, N. Y, adi
course, there are a number 100 W2XBU—Harold E. Smith, North Beacon, New York. followed by radio sound
of stations already broad- 5,000 W2XCD—-De Forest Radio Co,, Passaic, New Jersey. broadcasts. Hundreds of
5,000 W3XK—Jenkins Laboratories, Wheaton, Md. different firms will be mak-

casting television; as the

list on this page shows. (KDKA).

vision broadeast licenses;

20,000 W8XAV—Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa.

1,000 W9XAA-—Chicago Federation of ILabor, Chicago, I, (WCFL).
The radio commission is 1?88 wﬂ’j‘éé\g}—“’dﬁtef{} Te]evisior{N s

2 N 3 9 urdue University, est fayette, Indiana, (WBAA\),

bcing asked dnlly for tele 10 W10XU—Jenkins Laboratories, (airplane). )

ing the various parts for
television; and the experi-
menter and builder will
again make his own tele-
vision set, for reasons which

Corp., Chicago, Ill.

and any number of such
applications are on file to-
day, with a number having been granted already.

The National Broadcasting Corporation, it is understood,
is even now planning to stage television programs in its new
studio .at 42nd Street and Broadway, New York City (a
description of which appears in this issue.)

All 6f these are important signs of the times, so far as
television is concerned, and will all help to give the new
industry its final push towards popularity.

Of course, our big radio corporations do not wish to be

should be quite obvious.

In the first place, people are now investing quite a good
deal of money in expensive radio receiving scts. It is not
likely that the entire nation will scrap these sets over-night
to buy complete sound-television sets. Rather, the experi-
menter and builder will desire to retain his own, or the
family’s radio set; and he will then wish to build his own
television set and, incidentally, get the experience in the new
art that he could not get otherwise.

Television is here, and it is here to stay. Let no one think
today that television is a dream and impracticable. The next
two years will prove the writer’s contention.
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Service Men’s Department

This department is about the Service Man, for the Service Man,
and largely by the Service Man. Its contributors are practical
men, and we invite every Service Man in the country to tell about

UNCONVENTIONAL VOLTAGE
DISTRIBUTION
By John F. Rider

OME tiine ago we gave the advice: “Take

Nothing For Granted.” The need for
continually bearing that rule in nind is
shown by an examination of the “B” elim-
inator voltage-distribution systems in use
in many modern receivers.  Not until the
development of some defect in the eliminator
proper, does one realize how different mod-
ern systems are from those used years ago.
Not that all modern receivers differ from
the older type in this respeet, because quite
a few reecivers being made today eniploy
simple voltage dividers; but vather that
nany receivers Omplny somewhat  complex
arrangements, differing at least enough to
cause much grief and aggravation until dis-
covered.

A voltage drop is a voltage drop, no
matter where it is obtained.  If the polarity
is correct, the application and utility are
limited solely by the existing requirements.
For instance, in several modern receivers,
the speaker’s field coil is connected in the
negative lead, and the total current through
the winding produces a drop.  Now this
drop can be used as the grid bias; but,
to complicate matters, a separate divider
is shunted across the field winding to pro-
vide a bias cqual to a fraction of the total
drop across the choke. Henee one must re-
menther that such arrangements are pos-
sible, and learn to recognize the system
when it is in use.

Another peculiarity noted in certain in-
stallations is the use of a voltage-reducing
resistance right in the midst of the filter.
Such is the case with the output tube’s
voltage-supply lead; but we refer to volt-
age-output leads which are associated, not
with the output tube, but with the detector
tube instead. When seeking this lead one
would naturally search for some tap upon
the divider.  Such is its location in the
majority of installations; but do not over-
look the fact that the voltuge may be se-
cured from any part of the filter, if the
correct voltage-reducing resistance is avail-
able.  Not only is this resistance located
external to the regular voltage divider and
connected at the normal position of the
output tube’s plate voltage (at the mid-
point connection between the two filter
chokes) but a separate choke-and-condenser
filter section is also an adjunct of the plate-
voltage lead. 'Thus we have three filter sec-
tions, only two of which are in line; while
the third is a sceparate eircuit carrying only
the detector plate current.

If yvou believe that the conventional de-
sign of a voltage divider is universal these

his own experiences of all kinds.

Edited by JOHN F. RIDER

M R. JOHN F. RIDER, who passes
upon all the material submitted
for publication here, in the Service
Men’s Department, is a radio engineer
of the first rank who has devoted much
energy to the popularization of tech-
nical knowledge. None excel him in
the art of making difficulties clear; he
1s a practical instructor, and the author
of books known by all Service Men as
useful guides. Letters, stories, re-
quests and suggestions for this depart-
ment may be addressed to him in care
of Rap10-CRAFT.

days, you are wrong. A resistor may be
connected across the output of the elim-
inator filter system, but it need not neces-
sarily be the voltage divider. Separate re-
sistors, joining at the maximum positive
lead, reduce the voltages for the respective
plate circuits; and, when they are operated
in conjunction with separate by-pass con-
densers, they constitute individual resistance-
capacity filters in each plate system.

We are accustomed, when visualizing an
A.C. power pack, to imagine just one re-
sistor connected across the maximum plus
and maximum minus leads, and functioning
as the combination voltage divider and
bleeder resistance. Such systems still exist,
but other systems cause the confusion. It
is not a rare occurrence these days to ana-
lvze a receiver and discover, when the cir-
cuit is traced upon paper, that the voltage-
dividing resistance comprises two or more
separate systems connected across the elim-
inator output and, in addition, a third di-
vider of the potentiometer type connected
across a portion of one of the two dividers..
Such a system may be explained as a single
resistance used as a bleeder across the elim-
inator, with a divider connected across one
portion of this resistance and serving to
supply a variable screen-grid bias. The
second divider across the eliminator is a

combination of voltage-reducing and bleeder
resistances, connected to the grid-bias re-
sistors for soine of the tubes; so that the
actual bias is due, not solely to the tube’s
plate current, but also to supplementary
current furnished by or through the addi-
tional bleeder resistance.

It is not surprising, these days, to check
a receiver and find three or four bleeder
resistances in the voltage-distributing systemn.

The grid-bias resistance, employed to
furnish the bias in either a cathode or a
filament type of A.C. tube, need not be a
separate resistor located in the cathode cir-
cuit or in the filament center-tap and “B—"
circuit. It can be a part of the bleeder
resistance; as in the dayvs of old when elim-
inators were in use, but A.C. tubes were
Just coming. The fact that the junction of
the bleeder resistance (part of the voltage
divider) and the filament center-tap or the
tube’s cathode appears to be at some posi-
tive potential does not mean that a positive
bias is being applied to the tube. Such has
been the impression of many Service Men
who have examined such circuits. If you
check the systemn you will find that the most
negative part of the “B” supply is grounded;
while the junction between the voltage di-
vider or bleeder resistor and the filament
center-tap or cathode (generally classed as
being some value of “B4-”) is actually
“C+” and, according to old forms of lay-
out, would be also “B—. The confusion
arises because the voltage observations upon
the receiver check normal, yet the schematic
diagram appeuars erroneous.

As a point of information, we listened in
upon a conversation relative to a supposed
error upon a schematic diagram. While it
is true that no one is infallible, do not come
to a hasty conclusion that the drawing is
wrong, simply because the circuit arrange-
ment does not correspond with your ideas.
Perhaps you are right; but check it once
again and be certain.

Every effort is being made these days
to isolate plate circuits. This means that
plate voltages are controlled by individual
voltage-reducing resistors, and failure of
one resistor does not necessarily interrupt
other plate circuits. Do not for one moment
take for granted that lack of plate voltage
upon one tube means a similar condition in
all of the other associated stages. It you
do, you are in for a sad disappointment.

The fact that a single cathode resistor is
used to furnish the grid bias for mere than
one stage in a system does not necessarily
mean that the voltage drop is due solely to
the combined current of those three tubes.
If the resistance is checked and the drop

(Continued on page .205)
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Leaves from Service Men’s Note Books

The “Meat” of what our professionals have learned by their own
practical experiences of many years

By RADIO-CRAFT READERS

A REMOVABLE ADAPTER PLUG

By Edwin T. Phillips

Y four-prong adapter would stick in

a UX socket whenever I was trying

to remove it after testing a ’26, 'T1A or

kindred tube; and my hand would come

away with only the five-prong test plug,

leaving me the job of extracting the
adapter—and how it would stick!

I finally devised the simple method of
curing this trouble shown in Fig. 1, which
represents the gadget I devised for my
Sterling “R522” tester. The little clip (B)
was made from a “Model A” Ford spark
plug lug, and fixed to the back (opposite
the bayonet pin) of the 5-prong test plug
(A) by an Y4-inch screw (at C). It carries
an Y-inch pin (D) which normally is swung
up out of the way; but when the 4-prong
adapter is used, it is swung around and
engages the hole bored into the adapter (at
E). When the plug comes up, the adapter
does too.

D
(V8" PIN

| B 5/"LONG)

| 4 E
R ! ,{\
f P\,
’ %
’ Fig. 1

Mpy. Phillips puts a little catch on the 5-prong
plug of his tester, which insures the extraction
of the UX adapter from the socket.

A GLOW-LAMP TESTER FOR
CONDENSERS
By J. B. Calpark

~HE most efficient trouble lamp 1 have

ever used is a type 874 voltage regu-
lator, used as shown in Fig. 3, with a
10,000-ohm variable resistor in the other
leads from the house lines. It is especially
useful for testing fixed condensers, since
very little current is needed to produce a
purplish glow. If the slightest amount of
glow appears in a tube when a condenser
is under test, the condenser is leaky or due
for a “blow.” (A large condenser will give
an instantaneous glow while it is charging,
although it may be in good condition.—
Editor.) Some tubes have to be warmed
up, by shorting the test leads, for about 30
seconds, before they will glow on a leaky
condenser.

The adjustment of the resistor is not
critical; vary it until the tube glows dis-
‘tinetly. If you are in doubt whether a con-
denser .eaks, turn the variable resistor up
to fu!.; if the tube does not glow, the con-
denser is undoubtedly O. K. The tester
~_may be used for any number of continuity

CIRCUIT —= OUTLETS 10 OTHER
BREAKER [ N \{__FOUTLETS
Tous M| O O O/ v
VINOIVOLTS, L ETC.)
__—20-0HM RESISTOR
FLOOR 874
' 1o V. \ToTEST
«0C. ¢ LEROS
PUSH- - —/?w»—ﬁ—-
g CN 10,000-0HM RESISTOR.
Fig. 2 Fig. 3

Left and above, a simple conncction of a relay

to shut off the radic and other appliances while

telephoning. Right lower, another continuity
tester, using a glow-lamp.
tests on circuits, etc.

I hope you will be able to use this ideag
for I feel I should do something. to repay
you for the many helpful idcas I get fromn
Rapro-Crarr. Keep it up!

(The apparatus shown may be used with
A.C. lines for continuity tests; but it must
be remembered that a condenser in good
condition passes alternating current.)

A REMOTE CONTROL
By John J. Nothelfer
IT is a great annoyance and trouble when
downstairs to run up and shut off radio,
motor or whatever is causing noises when
the telephone rings.

A circuit-brezker installed in the line
leading to my laboratory gave the idca of
stopping any noises, such as radio,
motor, etc.

The circuit breaker is wired up as in the
usual manner and a double-wire cord was
led from one of the A.C. outlets downstairs
to a push button (see Fig. 2). When the
button is pressed, it forms a contact and
causes the circuit breaker to break the flow
of current. A 20-ohm resistor is wired in
series with the push button, to prevent
undue arcing when the breaker opens. The
circuit breaker is a home-made affair, but
this idea may be used on any factory-built
breaker.

At the left, a photo-
graph showing the
operation of Mr.
Nothelfer's relay
which insures electri-
cal quiet while tele-
phoning. So long as
the button is pressed,
the radio and other
appliances are shut
off. (The idea of
connecting a cut-off
switch directly to the
telephone receiver has
recently been  pat-
ented.)
At the right, the
house wiring 1s
shown on a wall
panel; the circuit
breaker is indicated
by the arrow. It is
connected to the push
button wupstairs as
diagrammed in Fig. 2.

REWIRING A.C. SETS
By Wayne A. Lindsey
HEN rewiring A.C. sets for heater-
type tubes, it is sometimes possible,
by using a serics or a serics-parallel fila-
ment connection, to make use of old trans-
formers which were designed principally
for the direet-heated type of tubes.  The
schematic ecircuit of Fig. 4 shows how a
set was rewired to use eight heater-type
tubes, by lighting six of them from the
rectifier tube winding and the rectifier tuhe
from the old power-tube winding; this
winding was rated at onc ampere but pro-
vided sufficient current to operate the rec-
tifier satisfactorily without undue heating
of the transformer. All other winding are
operated within their power ratings.

1z v.
| (NOT USED)

Hwov. 2V2v
3.5A.

ISTOET 7 IF  ISTAUD || POWER
| osc. A 2%opeT. ) AF.
AR

_ e ag) [adder 2g ﬁ g

i+

Fig. 4
Mr. Lindscy suggests the following method of
rewiring carly models of A.C. sets to use '27s
and ’45s instead of ’26s and ’10s.

SPEAKERS AND TERMINALS
By Edwin T. Phillips
WHEN you are dealing with a limp,
soft, paper cone, a coating of paste
(common starch will do) on the inner side
will often work wonders, leave about an
inch around the edge unpasted; as this will
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allow the cone to move in a flexible manner
and avoid rattle.

On cheap speakers, pay especial attention
to the cord tips when testing continuity.
Many speaker cords have only a cheap, soft
rubber covering which will run badly when
the tips are being soldered on. Result, a
tip full of gummy rubber with a single
wire, perhaps, making contact.

Since many sets have no terminal indi-
cators, 1 make a point of printing in ink,
on a card about Ix2 iﬁches, the colors and
their respective connections. This I fasten
with two thumb tacks to the inside of the
cabinet. y

I twist no wires around binding posts,
cither; terminals are soldered on and insu-
lating bushings pushed over the terminals.
Result, a good-looking job; and the cus-
tomer thinks you are the whole works when
you turn over to him a job done in the
manner described. He tells the other fellow
about it; I have learned that, even if I am
fresh in the game,

The pinch-bar mechanic is being  elimi-
nated, and the fellow who means to “get
there” must keep on his toes. I think it is
well to take Mr. Rider’s advice( in the June
issue) and “Study!”

HOW TO FILE SERVICE DATA
By Albert Corideo

Y scrap book, a page of which I repro-

duce for you, will give an idea how
I systematize the clippings which I get out
of Ravio-Crarr. In the first place, I always
purchase two copies of Rapio-Crarr; one I
keep intact in my file, the other I cut up
for my scrap book. All service notes, dia-
grams, etc, are cut out and pasted on the
proper pages.

For instance, when I cut out a service
note on a Victor set, I place this under the
Victor heading; I have allowed five pages
to each heading. If there is something of
interest on the under side of a clipping,
instead of cutting up another book, I just
make a note of the facts for reference on
the proper page. I have tried other meth-
ods, and found this the quickest and best.

The Radio Service Data Shcets I file in a
binder; and on the front cover I list the
names of the receivers, in the order that
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Fig. 6
Mr. Demma’s lay-
out for his meters _|_———‘\ f\t——-‘
is  simpler and = — 4Y S e
cheaper to  build T YT ——TEST LEADS
than the push-

button and rotary-

4,500 OHMS ~ \é

switch The

type. a

scales are selected » SW. sw

I tip jacks. b3 L] ) N\
Resistors op e || 23 |£3 |2 231832 IOMASHUNT S 4 \
sonable  accuracy 3 o 3 og|o¢ g &ggrs;}r,?gUNT
may now be pur- o 3 § 1 8 S
chased at compara- 2313 22182138 o /
tively low rates. < 2 nf jud |4 =
For the Service £
Man who cannot ‘ ’ . A b O+ == ” ”
afford a finished \10-v. 50V. 100V. 250V 500V. 800V. ™ 0-1MA’ 0-10MA.  O100MA.
“portable  labora- » s
tory,” this outfit ———D.C. VOLTS — —~—— = " D.C. MILLIAMPERES — —— —

will be very useful.

they are to be found inside. I hope that
this hint will be useful to brother Service
Men.

I have been in this business eight years;
and am a graduate member of four asso-
ciations, including the R.S.M.A. 1 have
bought all kinds of radio magazines, but
have yet to find the one that will beat
Rap1o-Crarr.

(This method of filing supplemental notes,
other than the diagrams of complete sets,
on servicing methods for specific receiver
models, may be applied to special advantage
by owners of the OrriciaL Rapio SErvick
MaxNvaL; the loose-leaf construction of
which makes it easy to insert motes of this
kind.—Editor.)

AN ECONOMICAL LAYOUT
By J. Demma

BEING one of the many Service Men

whose financial standing does not allow
me to invest a great deal of money in the
purchase of an assortment of high-class
meters, I hit upon a little scheme of em-
ploying one milliammeter to do the work
of several. It serves me as a multi-range
high-resistance voltmeter, a three-range mil-
liammeter, an ohmmeter, and a continuity
tester. The simplicity of the arrangement,
shown in Fig. 6, speaks for itself,

The meter used was a Weston “Model
301,” 0-1-ma. scale; this has a resistance
of 27 ohms. The resistor connections shown
are tip-jacks. The 414-volt “C” battery
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Fig. 5
My, Corideo’s system of filing places, not merely data sheets, diagrams, tables, etc., but even casual
notes about radio sets at his disposal when _he wants them. Every Service Man should have an
up-to-date scrap book at hand.

needed for resistance measurements is also
contained in the same case, with tip-jacks
leading through the panel. The 4,500-ohm
resistor, leading to the positive side of the
meter, is used in series with the test points,
for continuity and resistance tests; giving
full-scale reading, it will be seen, with an
external short-circuit.

To make the 0.27-ohm resistor for the
100-ma. shunt, an 0.4-ohm resistor was taken
and turns were shorted out until the right
value was obtained. With a meter of any
other type, the necessary shunts may be
easily figured. Multiply the resistance of
the meter by the current which it draws at
full-scale reading; then divide this product
by the total current, which it is desired to
read at full scale, less the current now
taken by the meter. The result is the value
in ohms of the desired shunt. It makes no
difference, in this calculation, whether the
current is reduced from milliamperes to
amperes or not.

A~

Fig. 7

The tapped inductor still has merits.

SEMI-TUNED INPUT
By E. E. Kanouse

N some of the early T. R. F. models, the

input of which is aperiodically coupled,
and followed by only two tuned stages (the
A.K. “Model 35” for instance), a pronounced
improvement may be made in the following
manner:

Remove the R.F. choke from the input,
and substitute a variable inductor of 140
turns of No. 30 D. S. C. wire on a 2-inch
tube, space-wound and tapped at the 48th,
64th, 80th, 96th, 112th and 128th turns.

A T-point inductor switch is mounted on
the control panel, and the coil leads are
soldered to their respective taps, as indi-
cated in the accompanying schematic dia-
gram (Fig. 7). The resulting semi-tuned
circuit will be much more responsive to dis-
tant reception; while no disturbing effect
on the ganged tuning condensers will result,

- Tpa TR
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Operating Notes for Service Men

As a rule a commercial set, however well built, must have some
point weaker than the rest at which trouble may be first experi-
enced. Here are a few suggestions on where to look for trouble

N previous articles, much has been said

of the Colonial “32 A.C.” model; but

some additional comments may not be

amiss. A short time ago one of these
sets occasioned much annoyance to the
writer until the trouble was discovered. The
complaint was lack of both sensitivity and
selectivity. The tubes were new, the an-
tenna system good, and all circuits tested
0. K. After a few hours, it was found that
the screw holding the driving belt (Fig. 1)
to one of the condenser drums had been
broken; so that when the belt moved, it
failed to turn the drum. The result, of
course, was that one circuit was improperly
tuned.

The high amplification of this model
causes it to be extremely noisy in some lo-
cations, especially where trolley or elevated
cars run nearby. However, in some cases
interference, seemingly from an external
source, has been traced to the dual volume
control in the receiver. The two shells spread
as the knob is manipulated; and undue wear
on portions of the high-resistance coating
results. The quickest remedy is re-
placement.

Another source of similar “interference”
effects is found in the fuse clips, which are
riveted to a bakelite strip under the set
chassis. Vibration loosens the rivets and
causes faulty contact, which produces arcs
and considerable disturbance.

In the direct-current Colonial “32,” quieter
reception and an improvement in tone and
volume have been obtained by changing the
connection of the by-pass condenser which
is wired between the screen-grid of the
detector tube and ground, to directly be-
tween screen-grid and cathode. This has
been successful in several cases in which
it has been tried.

In a new Colonial “33 A.C.,” which had
been sent back to the shop for repairs, it
was found that the complaint of “few sta-
tions and poor quality” was caused by an
open circuit on one side of the 200,000-ohm
center-tapped resistor which gives the first
24 tube its control-grid bias. In this
. model, also, care should be taken in the
selection of a perfect '24 for the detector
tube, which is most critical.

The “Kylectron” Speaker

The Peerless “Courier,” which utilizes the
“Kylectron” electrostatic reproducer, makes
use of an additional rectifier, a UX-'99
tube, to supply the necessary potential
(about 600 volts) to polarize this capacity.
The reproducer is made up of six individual
sections, wired in parallel. One side of
each section is perforated sheet metal; the
inside plate is ordinary tinfoil, to which
connection is made by screws which are
separated from the outer metal by insulat-
ing discs (see Fig. 3). If the reproducer
or the cabinet is roughly handled, these

in certain commercial models.

By BERTRAM M. FREED

discs may shift and short the two plates;
as the sections are in parallel, shorting one
shorts all. .

To find the shorted section, each of the
six may be disconnected and tested singly
with a continuity apparatus. Any section
may be removed in order to substitute a
new one, by taking out the screws holding
it to the frame; some repairmen simply clip
the defective section out of the circuit. One
service organization, to the writer’s knowl-
edge, because of the difficulty of obtaining
replacements, uses the good sections of a
defective speaker to repair others which
may come in. A section which is becoming
defective will manifest itself by very noisy

plate lead at the same time, will take care
of this last problem.

Miscellaneous Troubles

When noisy reception in a Majestic “92”
showed itself above 470 meters, the first
thought was trouble with the equalizer; and
the second, of shorted condenser plates.
The latter seemed unlikely in so sturdy a
chassis; but a thorough test showed that
it was the case. A thin metal lamination
had peeled off from several of the stator
plates and would short to the rotors, if
the chassis was subjected to more than or-
dinary vibration. A small metal file (not
unlike a nail file) soon rectified this trouble.
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At the left, condenser-drive of the Colonial “32 AC”; center, the best way to introduce a phono-

graph pickup into a “Radiola 33, or similar detector circuit.

The right shows the connections

of the electrostatic speaker or “‘Kylectron” in the Peerless ““Courier” model.

reception and interruption of the signals,
due to the temporary breakdown of the in-
sulation and shorting of the two plates.

Another defect which may be experienced
in the Peerless receiver is a broken connec-
tion in the coupling condenser of the re-
sistance-coupled stage; that is located un-
derneath the pack chassis. The symptoms
are choppy or weak reception.

Adding Phonograph Pigkup

Connecting a pickup to a Radiola “33
A.C.” involves some difficulty, .due to the
effect of the added capacity of the leads.
While the most stable circuit condition is
that where the pickup is connected in the
plate lead of the detector, the amplification
of the two audio stages is not,sufficient for
good loud-speaker volume. Connection be-
tween grid and cathode will give the best
results, provided a high-resistance pickup
is used; but the length of the leads required
by the “radio-phonograph” switch may in-
troduce capacity enough to muffle reception
and cause oscillation. Perhaps the best
method is to open the cathode return of
the ‘detector and place the pickup in series
between cathode and ground (Fig. 2); a
shorting switch across the pickup will throw
it into and out of circuit. A low-resistance
pickup will operate best in this position.
However, when it is connected “this way,
radio reception will come through with the
recording, unless the volume control is
turned all the way down. The use of a
D.P, S.T. toggle switch; to open the R.F.

Excessive oscillation in the Atwater Kent
“55 A.C.” is usually remedied by realigning
the tuning condensers; but sometimes this
is not sufficient. Then severe cases may be
corrected by placing the metal vibration
damper, which is furnished with this set,
over the detector '27 and connecting it to
the stator plates of the detector tuning con-
denser by means of a jumper. DBefore
trying these suggestions, it is well to apply
the usual tests for open circuit to the R.F.
by-pass condensers.

In the new Fada model (that using the
“Flashograph”), do not mistake the screws
of the small compensating condensers, atop
each tuning condenser in the gang, for
mere mounting screws.

THE FLYING SERVICE MAN
By R. Douglas Clerk

AS a Service Man of long standing, con-
nected with radio and “wireless” since
the days of Modern Electrics, I am endeav-
oring to stress the importance of “Visual
Inspection” when called on to service a radio

set, by describing one day’s experience.
This typical day of the writer’s work is
absolutely authentic in its record; the date
was February 4 of the present year. (I
have had many bigger days, but I make it
a point to stop work always at 7:00 p.m.
A man cannot keep up this pace day and
night; in fact, I have found in the past that,

(Continued on page 295)
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In the diagram is shown what might be
termed the “‘foundation chassis” of a number
of superheterodyne receivers of diferent trade
names and external designs. This is the fun-
damental circuit plan recently released to all
the Radiolu-Victor licensees.

To the experienced Service Man it will be
evident that extreme care must be taken in serv-
icing these receivers, in order to maintain per-
fect circuit balance.

The figures in parentheses represent the re
sistance of each element of the circuit. The
capacity values are as follows: C1, €2, C3,
C4, 18 to 330 mmif.; CS, C6, C7, C8, C9, C10,
120 to 220 mmf.; Cl11, 745 mmi.; C12, 4.5
mmf.; C13, C15, C16, C19, 0.1-mf.; Cl14, 0.5-
mi.; C17, 1.0 mf.; C18, .0024-mf.; C20, C21,
3 mi.; €22, 2 mi.; C23, 05-mf.; C24, 3 mf.
(tor 25 cycles only); C, 745-mmf,

Normal operating readings with volume con-
trol R2 at maximum and local-distant switch
at ‘‘distant,” are as follows:

Plate voltages, V1., V4, \'s, 240; V2, 70;
V3, 235; V6, 210; V7, V8, 200. Plate cur-
rents; V1, 4 ma.; V2, 6 ma.; V3, 0.25-ma.;
V4, 55 ma; \'S5, 2 ma; \6, 0.5-ma.; V7,
V8, 30 ma. Control-grid voltages; V1, V4,
2.2; V3, 8, V5, 5; V6, 23; \'7, \'8, 20. Screen-
grid voltages; V1, 90; V3, 80; V4, Vs, 85;
I'ilament voltage (between 2 and 3 on the ter
minal strip), 2.5. Power-pack output voltage
(between 4 and 5 on the strip), 250.

The antenna coupler 1.1 has a high-inductance
primary coupled to the first of two tuned coils

in  slight inductive relation, thus forming a
highly-selective link circuit preceding a stage
of signal-frequency amplification, V1. The R.F,

choke Chl in the plate circuit of the latter has
a high inductance.

The color code for the main cable is: 1, red
with yellow tracer; 2 and 3, brown; 4, yellow;
5, red.

By using the principle of the auto-transformer
in the design of filter choke Ch3, a voltage 180
degrees out of phase with the ripple voltage is
caused to cancel the latter; the field coil of the
dynamic reproducer completes the filtering job
(the current through this coil is 85 milliamperes
and the drop across it is 110 volts),

Compensation for line voltage is obtained by
changing the position of the fuse, which is of
S-amp. rating. A Dblown fuse may be due to a
short in a pack condenser, the rectifier V9,
the filament leads, or in the pilot-light socket.

Jerky action of the station selector may be
corrected by adjustment of the condenser-drive
cable spring or by placing a few drops of oil
on the condenser bearing.

Remember that when this set is located close
to a powerful station, Letter volume control
may he obtained by removing R3.

Should a noisy volume control fail to respond
to treatment with a pipe cleaner and cigarette-

GENERAL ELECTRIC H-31

lighter fluid, it will probably be necessary to
change the control.

Acoustic howl may be due to defective rub-
ber cushions, wood shipping blocks not being
removed, microphonic tube, or chassis not swing-
ing freely in the rubber cushions.

Low volume may be caused by defective
tubes, poor antenna system, or condensers out
of balance (in either R.F., oscillator, or I.F.
circuits), defective A.F.T’s, shorted field coil
(check current through coil), or opens, shorts
or grounds in set or pack chasses.

This chassis is practically humless. Exces-
sive hum, however, may be due to these defects:
poor ’'80, open or shorted Ch3, defective con-
densers, shorted or open resistors.

Distorted reproduction not traceable to repro-
ducer may be due to one of the following con-
ditions: defective tubes, circuit oscillation (re-
sulting in whistle on stations, where the whistle
1s not due to the heterodyne of two stations),
defective A F.T’s., faulty alignment of tuned
circuits, tuning slightly off the correct tuning
point, strong local station, open or shorted con-
densers or resistors.

Audio howl often may be traced to defective
tubes  (particularly \'6, \'7, V8), open con-
densers, or circuit oscillation at R.F. causing
heterodyne with station carrier.

Circuit oscillation and misalignment of the
tuned circuits are probably the two foremost
troublesome factors in this receiver. The former
i1s fairly easy to locate and remedy by ordinary
service procedure; the latter should not be
attempted by anyone not experienced in super-
heterodyne repair, or anyone who has not made
a careful and thorough study of the method of
halancing the several circuits.

Circuit oscillation when localized will prob-
ably prove to lLe due to shielding not making
proper contact, control-grid leads out of posi-
tion or not making good contact, open by-pass
condensers, defective screen-grid tubes, or sepa-
rate grounding lead from by-pass condenser case
not connected.

In addition to the five circuit-balancing con-
densers in shunt with the four tuning condensers
ant the fixed condenser C, there are five adjust-
able sectors on each of the four tuning con-
densers., These are adjusted by studs; as they
were balanced carefully at the factory it is not
likely that it will be necessary to touch them.

However, it may be noted.that these sectors
are adjusted for five positions of the test
oscillator: 1120 kc., 840 kc., 700 kc., 600 kc.,
and 550 kc. (with the condenser so meshed
that the slot of the sector under adjustment,
and the next hjghest capacity, are level with
the edge of the stator plate.)

For this adjustment, there will be required
a socket wrench, an audio modulated oscillatot,
and a 0-2-scale milliammeter connected in the
plate circuit of the detector. (This connection

may be obtained through an adapter that breaks
the plate circuit, or by unsoldering the wire
that is connected to the plate socket-contact and
connecting the meter to this lead and the socket
contact.) Then, remove the oscillator tube and
connect a 20,000-ohm resistor from the socket
plate connection of \2 to its cathode. These
connections are to be made with the receiver
out of the cabinet and a ground connected to
the set.

This is a sketchy outline of the procedure
(seldom necessary) in lining up the gang con-
denser; but to do this work correctly involves
considerably more detail data than this space
permits.  Ilence, these adjusting studs should
not be touched until the complete service data
1s available; as it is necessary after this adjust-
ment to check over the 1.F. condensers, and the
scale and oscillator readings.

A modulated oscillator is required adjustable
to exactly 600 kc. and to 1400 ke. for balancing
the R.I'. circuits. A suitable indicating device
is a 0-5-scale milliammeter connected in the
plate circuit of \'6. Set the local-distant switch
on ‘‘distant” and adjust the 600-kc. oscillator
trimming condenser on the chassis, (between
the second and third variable condensers), about
three quarters of the way in. Now, set the
oscillator in operation at exactly 1400 kc., turn
the selector knob until the scale reads 1400 kc.;
and adjust oscillator, first detector, R.F., and
link-circuit trimming condensers, in the order
given, for maximum output. Then, with the
oscillator readjusted to 600 kc., adjust the
600 ke, trimming condenser while rocking the
gang condenser back and forth. (The dial scale
should now read 600 kc.) Readjust oscillator
to 1400 kc. and set the selector scale at exactly
1400 kc.; then adjust the four trimming con-
densers, in the order C3, C4, C2 and C1, for
maximum meter indication. Place the oscillator
again in operation at 600 kc., tune in the
signal, and the scale at maximum meter de-
flection should indicate 600 ke. Otherwise, re-
peat the former operations.

The LF. transformers peak at 175 kc. and
are so designed as to require a test oscillator
variable from 171 kec. to 179 kc., for aligning
them,

Making sure that there is a good ground con-
nection, put the set in normal operation, place
volume control at minimum, and remove V2.
Connect a meter in the output circuit of set and
connect the coupling lead of the oscillator to
the control grid of VS (oscillator set for 175
kc.). Adjust C7 and then CI10 so that there is no
appreciable drop in the meter reading between
172.5 and 177.5 ke., and an equal drop at 171
and 179 kec. After adjusting the tuning of
L7, repeat the operation for L6, putting the
test oscillator output lead on the control-grid
connection of V4. TFinally, shift the oscillator
lead to the control-grid of V3 and balance the
circuits of L5 (which will tune very sharply),
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GREBE SUPER-SYNCHROPHASE A.C. RECEIVER MODEL SK-4

This A.C. screen-grid receiver, a product of
A. H. Grebe and Co., Richmond Hill, N. Y.,
incorporates a bhand-selector input to the first
R.F.; the resistor bypass-condenser type of filter
in control-grid, screen-grid and plate leads;
a power detector; push-pull '45’s; and an auto-
transformer (Phono. T., in the diagram, with
common tap C, low-impedance pickup tap L,
and high-impedance pickup tap H) for phono-
graph pickup connection.

It is important that the correct line ballast
hé used at R21, in accordance with the following
line-voltage ranges and ballast model numbers:
95-110 V., No. 6310; 105-125 V., No, 6412; 115-
138 V., No. 6420; 213-252 V., No. 5932 (used
in special 230-volt, 60-cycle sets); 107-129 V.,
No. 2404 (in 25-cycle sets.)

To remove chassis: Take off the knobs of the
volume control R13 and local-distance switch
SW1; remove the five screws holding the panel
escutcheon; loosen lock-nut holding SW3 to
escutcheon, and then remove knurled ring on
front of this plate; loosen hook-bolts holding
R.F. chassis to console; disconnect cable at
terminal plate, and lift out chassis.

Following are the constants of the units com-
prising this set: R1, R2, R6, R8, R10, 20,000
ohms; R3, R7, R11, 1,000 ohms; R4, R14, 7
obms; RS, 152 ohms: R9, R22, 14-meg.; R12,
1/10-meg.; R13, 2,800 ohms; R15, 677 ohms;
R16, 2,200 ohms; R17, 62 ohms; R18, 7,000
ohms; R19, 10,000 ohms; R20, 1,500 ohms;
dynamic reproducer field coil, 650 ohms.

“The condensers in this receiver have the fol-

lowing capacities: C1, C2, C3, C4, C5, C7,
350 mmf.; C6, Ci11, C12, C13, Ci14, Cis,
«16, C17, C18, C19, C25, 0.1-mf.; C8, C9,
C10, 7 mmf.; C20, .002-mf., C21, 1.0 mf.,

C22, 1.5 mf.; C23, 1.5 mf.,, C24, 2 mf.

Coupling coil L6 has 6 turns of bare No. 26
wire wound on a tube about 124 in. in diam-
eter, the turns being spaced about g-in.

Hum is occasionally traced to reversed field
coil connections to the reproducer. Other sources
of audio distortion are included in this listing:
loose fiber wedges between the transformer wind-
ings and core; power transformer cover not
tight; tube shields loose; loose chassis hooks or
bolts; console doors not fitting well; poor con-
tact at caps of control-grids; defective cone
paper.

Circuit oscillation may be a matter of tubes.
Then again, the ground may not be sufficiently
good; or even an accumulation of dirt under
the contact brakes on the condenser rotor shaft
may cause circuit oscillation (usually between
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§30 and 700 kc.). Merely (lean the contact

- surfaces—do not use oil. i

Compensating condensers of about 30 mmf.
capacity shunt each of the tuning c¢ondensers,
although they are not shown in the djagram.
The leads from these units to thé ¢oils must
be correctly placed with regard to thé chassis'
and each other, in order to prevent citcuit
oscillation.

Circuit oscillation not remedied by any of
these corrective measures may respond to ad-
justment of the three adjustable ‘‘gain screws’
protruding through the base of the R.F. chassis;
these screws control C8, C9 and C10. This
adjustment will not be necessary except in
rare instances. At-the factory the correct set-
ting is obtained by turning down the screws
tightly and then backing them all out, 34-turn
each. If this position does not stop oscillation,
the screwss may be turned out an additional
1/16 or ¥4 of a turn. (More than %-turn will
change the resonance of the tuned circuits and
necessitate re-calibration of the kilocycle scale.
The over-all sensitivity of the receiver is also
reduced by turning out the gain screws—which
are most effective for correcting circuit oscil-
lation in the frequency range from 1200 to
1500 kc.)

Checking the alignment of the gang condenser
is accomplished by watching for maximum read-
ing on an 0-5 or 0-10 ma. milliammeter (or,
an 0-15, or less, voltmeter connected as a milli-
ammeter) in the plate circuit of detector V4,
when an audio-modulated R.F. oscillator cali-
brated at 1400, 800, and 550 kc. (used in this
order) 1is the circuit driver. The circuits of
L1, L2, L3, L4, may be checked by inserting
a small shorted coil (on the end of an insu-
lating bar) into these inductances; correct ad-
justment being shown by a reduced reading on
milliammeter (increased reading denotes circuit
out of resonance; and reducing the inductance
of the coil, through use of the shorted ring, has
brought the circuit into resonance with the
oscillator). Since L5 is covered by a shield
can, which, if ‘removed, would throw the cir-
cuit out of balance the’ shorted-coil test can-
not be applied here; hence it is necessary to
use the equivalent plan of carefully bending
outward, slightly, the end plate of condenser
C5, and noting the meter reading (which should
remain fixed or decrease).

This procedure completes the check on the
high-frequency side of resonance; now we will
check the low side. Using an insulated rod,

gently press inward the end plates of Cl1, C2,

RED & MAROON
GREEN WITH

C3, C4 and C5. This increase of capacity
should result in the meter’s indicating no change,
or elsec a little reduction in the scale reading;
an increase indicates lack of resonance on the
low side of the oscillator frequency. The an-
tenna condenser C7, is not in a sharp-tuning
¢ivcuit and will not require balancing; inci-
dentally, this condenser, mounted on the ex-
treme right of the condenser gang, is insulated
from thé refnaining condensers.

Before cofrecting an off-resonance condition,
make sure that the thre€ ‘‘gain” control studs
are set as previously mentioned; then, if neces-
sary, adjust (at 1400 kc. only) the aligning
condensers on the rear of the gang-condenser
frame in this order: C1, C2, C3, C4, C5.

If an alignment test at 800 kc. indicates the
necessity for aligning one or more of the cir-
cuits, this may be done by carefully bending
the rotor end plate at the point where it meshes
with the stator, (the aligning condensers being
used only at 1400 kc.). Repeat this cycle of
operations at 550 ke.

Modulation hum in earlier sets (a strong 60-
or 120-cycle hum heard only when set is tuned
to one of several local, powerful stations) may
be corrected by inserting a 34-meg. resistor
in the lead to the arm of the vyolume control,
and shorting the control-grid filter resistor of
V2. As this change has been made in later
production of the Super-Synchrophase, the cir-
cuit shown below incorporates these modifica-
tions; R9 is the 14-meg. resistor, and X1 de-
notes the former position of the filter resistor.

If strong local stations which are separated
30 kc. interfere with each other, the trouble
is probably due to pickup via the light lines.

Weak signal, or no signal, may be due to
the screen-grid tubes; and it may be handy for
the Service Man to know that a convenient
test may be applied. The screen-grid caps are
removed and the control-grid is touched with
a moistened finger; when a hum will result if
the tube is good.

Fading and intermittent reception may be due
to defective tubes, grid-to-cathode leakage, or
intermittent grounds inside bypass or filter con-
densers. In the second instance, the fault will
not develop until the tubes have been heated
for some time; advancing the volume control
then brings the signal back, but it fades again.
The remedy is to replace R12, if it has a value
of 3 megs. (silver ends), with a resistor of
This is 14- to 1

the type used in late sets.
meg., with brown ends.
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The Business End of Radio Servicing

A Service Man who has gone into business for himself tells how he
gets business, handles it, and—note this—collects for it

HE purpose of this article is not to
tell how to fix radio sets, but to dis-
cuss the Service Man’s relations "to
his customers, and how he can make
the most of them. Experience has shown
that service work is ten per cent. technical
radio *and ninety per cent. salesmanship,
The writer has met Service Men of all
kinds and types; some are successful, some
are not. A peculiarity he has noted is that
the successful ones usually know the least
about technical radio; while those who are
more technically inclined do not seem to get
fair prices for their work. The reason may
be that the over-technical radio man is so
engrossed with radio itself that he forgets
he is in the servicing business primarily to
make money.

Consider Your Investment

In passing, attention may be called to the
fact that radio is a costly profession to
learn. Perhaps it has not involved any actual
expenditure for tuition itself; but remember
that, as a business man, you should reckon
in your investment, not only such items as
texthooks, radio magazines and testing
equipment which you have purchased, but the
hours of time you have spent experimenting
and finding out at your own expense the
fundamental laws of electricity and radio
itself. Remember too, the number of sets
you have built at your own expense and torn
apart and rebuilt countless times.

The story is the same, no matter what
radio Service Man you ask; all seem to have
learned the business in the same way. Take
the number of hours you have spent in ex-
perimenting and multiply it by the average
pay-rate of any so-called job. You will be
amazed to find out just how much it did
cost you to learn the radio business. Re-
member, too, that your days of experimenting

By GEORGE K. GRAHAM

are not through; you can never stop, if you
wish to keep up with this rapidly-changing
industry.

If you had invested several thousand dol-
lars in any other business, you would be
perfectly justified in expecting a reasonable

HE Service Man is, like other la-

borers, proverbially worthy of his
hire. While other Service Men have
been telling us of the electrical and
mechanical difhculties they have over-
come, Mr. Graham recalls to our atten-
tion that the Service Man must not
forget his own financial interests in his
technical enthusiasm for solving prob-
lems. Whether the most successful
Service Man is the one who knows the
least about radio is an assertion open
to some argument; the writer of this
article is surely a capable Service Man
as well as a business man.

But the sales methods described and
illustrated here are worthy of consid-
eration and, taking his own local con-
ditions into consideration, many u
Service Man can profit by the sugges-
tions made here. We are always glad
to hear from radio men about sales
and promotion methods which they
have found of cash value.

return on your investment; so with radio.
Make it give you a reasonable return for the
time and money spent in learning the busi-
ness.

Many radio men, engaged in private serv-
ice work, either for themselves or for dealers
on a contract basis, take their business too
lightly; they seem to look upon it as “just

192 Merrick Road

Present Trouble

EMERY HOME APPLIANCE, Inc.

“RADIO SERVICE” SPECIALISTS
Phone R. V. C. 701
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This set now operates to my entire satisfaction,
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A card useful to the Service Man, among other purposes, to lead up to collecting for the job.

a job.” It is more than that; it is a profes-
sion, and can be made to pay professional
compensation. Aside from the obvious need
of being constantly posted as to new devel-
opments in the radio industry, and keeping
up with the newer type of commercial radio
ceivers, the radio Service Man must follow
the plans being used by sales organizations.

Go After Business

Promotion work can be successfully ap-
plied to radio service work and will give
handsome returns. Your prospects are the
people who bought battery sets years ago,
and who are constantly patching them up
to keep them going, those who bought the
earlier electric sets, and those .who have had
their newer machines long enough to have
passed the guarantee period. A large per-
centage of set owners have purchased their
radio receivers from a dealer but will,
through some misunderstanding (usually over
credits, etc.), make a practice of having
them repaired by some outside man. You
may as well be the man to do this work for
them.

Right now, in your own town, some one
is wondering whom to call for radio service.
Make it your business to reach these people.
True, not every one you come in contact
with needs service right now; but you know
that tubes, condensers, resistors and trans-
formers, etc., have a definite life. Set owners
will need service sometime. Make them ac-
quainted with your business; not after they
have had service done elsewhere, but before,
in time for you to get the job. Get to these
people first, tell them your story, leave your
name with them—then when they do need
service they will think of you. Your busi-
ness will be in direct proportion to the num-
ber of contacts you have previously made.

A good plan to follow is a combination of
telephone canvassing and direct-mail ad-
vertising. You can call at least twenty-five
people a day and offer them a free radio
inspection. Your method of approach may
be somewhat like this:

“Hello, Mr. Brown, this is Mr. Jones, the
radio man. I have just started in the radio
service business and, in order to become ac-
quainted with the people in town I am offer-
ing a free radio inspection. I will be glad
to come to your home and inspect your radio,
test the tubes, and check the antenna ana
ground installation. How long have you had
your radio, Mr. Brown?

“You say your machine is a year and a
half old? By the way, Mr. Brown, have you
had the tubes tested lately? You know that
sometimes you can get better reception if
you re&rrange the tubes in your set. I will
be glad to stop up and test the tubes for
you and try to get you the best reception
possible. I am doing this just as a sample
of my work; so that when you do need serv:
ice you will know where to call.” :
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If he agrees to allow you to inspect his
set, make an appointment and KEEP it.

If not, continue, and say:

“Well, Mr. Brown, I am glad to hear that
vour radio is working satisfactorily and, so
that you will know where to call, I am going
to mail you my telephone number and ad-
dress.” Experience has shown that twenty-
five telephone calls will net, on an average,
eight inspections; and, of these eight cus-
tomers there should be no difficulty in selling
four of them at least some tubes or other
accessories.

Keep After It

Don't be afraid to do a little extra work.
It won’t be necessary after your business
has come to the point where you have enough
daily calls to keep you busy. But, until then,
keep right at your promotional work. You
can’t make money sitting around the shop
looking at the four walls, but you can build
for the future if you keep constantly plug-
ging at your promotional work.

The next day after your phone conversa-
tion, mail your prospect a card or letter
telling him your story all over, giving your
telephone number. Follow this up with a
second letter, impressing him with the de-
sirability of having his radio checked before
it really gives trouble. Sell him the idea of
having his set put in good shape before
trouble really develops and denies him his
radio for a few days. Stress the idea that
“An ounce of prevention is worth a pound
of cure.”

While these letters will not give immedi-
ate results, they are doing their bit to sell
your customer the idea of calling you the
next time he needs service. After the second
letter, two weeks later, mail your customer
a post card, giving him a reminder that you
are still waiting to serve him. Continue this
card system at least once a month. Call the
people on the phone regularly until they get
to know you. Remember, too, that before
you entered the business they were having
their radio'taken care of by someone else,

Mgzs. Mary SwmirH,

Baldwin Place,

Oceanside, L. I.
Dear Mrs. Smith:

A Stradivarius violin worth twenty thou-
sand dollars is musically valueless without
a little ten-cent chunk of rosin to rub on
the strings. A Rolls-Royce costing sixteen
thousand dollars won’t budge an inch with-
out six little spark plugs costing seventy-
five cents a piece.

So you see, when you stop to think about
it, the. little things are tremendously im-
portant. -. Which brings us to our subject:
Is your Radio working satisfactorily—or is
it just working? Why be satisfied with
anything short of perfect Radio reception
when it is so easy to get the best out of
your Radio?

Just call Rockville. Centre 701. One of
our highly skilled Radio experts will call
at your home and inspect your Radio, test
the tubes, check the installation, all FREE
OF CHARGE. Why not take advantage
of this offer? You owe it to yourself and
your family to see that your Radio is giv-
ing the satisfaction it is designed to give.
Why let some minor accessory cheat you out
of this real Radio enjoyment? Don’t delay.
Take advantage of this offer. We await
§  your call.

Yours for Radio enjoyment,
GRAHAM BROS.

Another brief, pithy service sales letter.
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Dear Mr. Jones:

Is your radio working satisfactorily—or
is it just working—?

Perhaps you have been using your radio
for the past six months or so without having
it checked. It may be that just a tube or
some minor accessory is standing between
you and complete radio enjoyment.

No matter what radio receiving set you
own—no matter if it is be electrically or
battery operated—no matter if it be old or
new, your receiver does require attention.
Perhaps we can be of service to you; and
we will appreciate your consideration.

“Those Serve Best who serve with suf-
ficient knowledge and sincerity of purpose.”
We are radio service specialists with suf-
ficient knowledge and sincerity of purpose
to insure you of complete radio satisfaction.
We deal in radio facts ‘instead of radio
promises and hopes. We are capable radio
engineers and our radio knowledge is at
your disposal.

Let us look out for your radio interests.
Call Rockville Center 701. Our inspection
and advice cost you nothing. Why not
call now and have your radio set inspected
before trouble develops?

At your service,
GRAHAM BROS.

An introductory letter, such as Mr. Graham used
in his ‘‘get-acquainted”’ campaign.

it is your job to sell them the idea of call-
ing you.

Do not make it a practice to use price as
he bait, use reliability and promptness as
vour main selling points. Ask your old
customers for the names of their friends
and follow these names up in the same man-
ner except that you can mention the friends’
name and in that way make the conversation
more personal.

Your follow-up letters and cards can be
cheaply mimeographed and, if you send out
twenty-five pieces of mail a day, you will be
able to. keep at it. This system is much
better than mailing a broadside of, say, a
thousand pieces of mail once, and then for-
getting about it. Make this follow-up sys-
tem a religion.

After you have serviced a set for one of
your customers send them a thank-you letter,
emphasizing the fact that you are interested
in their well-being from a Radio standpoint.
Make them feel that you are interested in
them, not only in their money. Make your
contacts serve you by showing the people
that you are conscientious.

How to Sell New Tubes

A very good method that has been used
with considerable success in following up
these free inspection calls—and regular serv-
ice calls for that matter—is to have your
service kit, tools, etc., in a suitcase large
enough to hold the test kit, tools and at least
a set of tubes for the particular type of
receiver you are servicing at the time. When
you are in the customer’s home, ask them
how long they have had the machine, what
previous trouble they have had, etc.; this
will give you a general idea of just what
may be wrong.

The first thing to do is to examine the ma-
chine in its present condition. Proceed tg
take the customer’s tubes out of the set, and
place them to one side; then insert the full
new set of tubes;, explaining to your cus-
tomer that you always check the set with
your own tubes; as this saves time and trouble
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in case a tube should burn out during the
testing. After you have tested the machine
and rectified any difficulties that may have
been present, take your tube tester and test
the customer’s tubes, carefully noting any
that may be weak.

Now, with your own tubes in the set, tune
in one of the weaker stations; and then re-
move your tubes, one by one, replacing them
with the customer’s tubes. If he has any
weak tubes, he will Imimediately see that
there is a difference in results with good
tubes in the set; and the task of selling him
new tubes will be much lighter. Remember
that the manufacturer designed the set to
work with perfect tubes and it is your duty
to see that thc set has just that; yonr cus-
tomer will thank you after he sees the dif-
ference in results. As ninety per cent. of
the radio public have been sold on the idea
that tubes are the most important part of a
radio, you can capitalize the idea and make
it pay you handsome dividends.

The practice of having the tubes with vou
will save you many a sale; because some-
times, while you are running back to the
store, the customer gets a chance to change
his mind, and may decide to run the set just
as it is. Get the job done as quickly as pos-
sible and cash in on the interest the cus-
tomer has in his set at the moment. Later
on, something else will captivate his atten-
tion; remember the old adage of chain and
department stares—“They riever come back.”
Very few of the customers, who say they

(Continued on page 299)

Dear Radio Owner: .
We are reminded of a story told about the
late P. T. Barnum, the famous circus mag-
nate and practical joker. It seems that,
while he was giving one of his shows in

the rural sections of the country, Mr.
Bamum decided to add a “FREE” attrac-
tion to his already famous circus. This

attraction was, a highly decorated doorway
marked, “FREE EXIT.” When our coun-
try friend entered the doorway and passed
through, he found himself outside the
grounds and was faced with the necessity
of paying another admission to re-enter the
groun(is to see the show.

FREE RADIO SERVICE is usually worth
just what is asked for it—nothing. Many
of the residents of this and other suburban
localities purchase their Radios from large

chain stores located in nearby cities. These
large Radio outlets advertise TFREE
SERVICE.

Out of fairness to the large stores, we
must remember that the largest portion of
their customers are located in the big cities
near to the stores. To these customers the
big stores do give prompt, efficient service;
but what happens to the service calls from
the suburban towns?

Put yourself in the place of one of these
big stores. Close at hand you have 90 per
cent. of your service work; the other 10
per cent. is spread throughout a circle a
hundred miles in diameter. To do one serv-
ice call in the suburbs takes as much time
as to do ten calls nearby. What is the
natural consequence of this condition? The
suburbanite has to wait until the service de-
partment has enough calls out his way to
warrant sending a man to his locality.

To. YOU, a suburbanite, this means wait-
ing days—sometimes weeks, for service, and
the most expensive Radio is useless unless
it is giving entertainment—that’s what you
bought it for. It is not necessary to wait
for service.

Yours for complete Radio enjoyment,

GRAHAM BROS.

A sales letter urging the value of prompt service
when it is wanted.



272

RADIO-CRAFT

November, 1930

Servicing the Brunswick “S-14" and “S-21”’

Some practical hints on trouble-shooting these well-knotwn screen-

I1IS receiver (the “S,” or screen-grid

I line) consists of three stages of tuned

radio-frequency amplification, a linear
power detector, one stage of resistance-
coupled audio (this method is used in- the
first stage to lessen the possibility of hum
by induction and also cut down detector
tube hum), and a push-pull power output
stage.  Stability is obtained by the use of
localized shielding and an individual ground
for each rotor section of the condenser gang;
vohune is controlled by increasing or de-
creasing the sereen-grid voltage on the first
and second R.F, tubes.

If the volume control R1 appears shorted,
do not be too quick in condemning  the
0.1-mf. condenser (C3) across it; first take
off the volume control and see that the two
washers  really insulate.  Look for this
trouble, it there s very little or no sereen-
grid voltage on the first two R.F. stages.
It it still is shorted after climinating this

possible cause, check the volume control
itself; the value is 3,000 ohms,
When this receiver does not respond to

the high wavelength (or low frequency, as
the dial is calibrated in kilocyceles) stations,
and to the others only weakly, turn the
“local-distance”™ switch to the “distanee”
side and touch the control grid with the
finger.  If the signal increases the trouble
is either an open or a burnt-out antenna
loading coil; this, when the set is on its
back, is direetly behind the antenna post.
Look and sce if the wire from this coil to
the antenna coupler s broken; if not, the
remedy is to replace the loading coil.-

grid models
By HAROLD WEILER

Oscillation in this receiver can be usually
traced to an open in either Cl1, C8 or C4; the
fault will be usually found in Cl, the large
tubular condenser next to the terminal strip
in the R.F. section of the chassis.

Tracing the Resistors

No plate voltage on the detector is due
to a shorted .001-mf. condenser (C12) from
cathode to plate, or an open coupling re-
sistor. The latter, found in the right hand
corner of the power pack (back facing you)
is colored white and rated 125,000 ohms.
‘This resistor (R7) will show continuity when
tested with the ohmmeter; but will open
when the detector plate current is passing
through it. Low detector voltage is usually
caused by a leaky .001-mf. condenser.

No grid bias on the R.F. tubes is due
to C2 being shorted; or else the 100-ohm
wire-wound resistor R3, on the terminal
strip in the radio end, is shorted. Low grid
bias is due to a partial short of this resistor.

No grid bias on the first audio tube is due
to a short in C8 or in the 2000-ohin (pink)
resistor R8. Low grid bias is due to a
partial short.

Absence of grid bias on the 45 may be
duc to a shorted 800-ohm (brown) resistor
RI1l. Lack of any voltages, either filament
or plate, can be laid to open primary or to
a bad Durasite (voltage-regulator) tube.
This tube is very sensitive to knocks and
Jjars; the standard size is the 110; if the
voltage is high, use a 105; if it is exception-
ally high, use a 98.

After this discussion of the most common
causes for hum in this “S” chassis, some
values will be given,

Causes of Hum

A shorted variable condenser section (al-
though this is quite a rarity) can be easily
found with an ohmmeter, such as that de-
scribed in Mr. Tantlinger's article in the
May issue of Rapio-Crarr on page 564; the
resistance of the grid coil is four ohms.
Absence of signals, with the ballast lamp
abnormally lit, simply cries aloud “Short!”
This can be localized by taking out the
speaker field plug. If the ballast lamp re-
tains the same brilliancy, we can eliminate
the R.F. end and the first A.F. plate cir-
cuit. Now let us test for a short in C5 or
C6, from the plate of the 45 tube near the
rectifier, to the black wire going to the
center tap of the ’45 hum balancer RIZ2.
If we have traced thus far in the power
unit without eliminating the hum, this is the
last and only common cause for a short
and, luckily, it usually makes its presence
known by an overflow of tar from the choke
container. This indication of a short is due
to the heat of the choke, melting the tar
and the weight of the choke forcing it
downward until the laminations touch the
‘terminal strip underneath.

If taking out the speaker field does re-
duce the brilliancy of the ballast lamp, the
short lies in either C1 in the radio end of
the chassis, or in the condenser block in the
unit leading to the speaker field and ter-
minal 3. The value is 1 mf.

(Continued on page 301)
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Modernizing The OIld Radio Sefts

A few tips for the Service Man whose customer wants

AN ADDED AF. STAGE FOR D.C. SETS
By Alex. Vergas )
ECENTLY a certain dealer called the
writer to service an R.C.A. “Model
18” D.C. set combined with a me-
chanical phonograph.

Upon arrival 1 found the connections to
the external 221,-volt “C” battery discon-
nected and, instcad of 12A tubes through-
out and a ’71A in the last audio, two ’01A
tubes were found in the R.F. and a ’T1A
in the first and second audio. The instru-
ment functioned as well as possible after

more volume

value is preferable; for the reason that ex-
cessive voltage will burn out the filaments
readily and it is better to be on the safe
side. The difference is hardly detectable
by ear.
Changing Over the Chassis

Although the amplifier is adaptable to
any type of D.C. radio set, there must be
variations in different installations. "In
Radiolas 18, 33, and 51, it is necessary to
make the changes indicated at X in Fig. 1A.

First, unsolder the lead to the plate of
the first A.F. tube socket and the “B-”
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In order to use more effectively the limited plate voltage, Mr. Vergas replaces the '714 output

stage of a D.C. Radiola with push-pull ’45s,

the proper tubes were inserted in the re-
spective sockets; but it still lacked real
“pep'!) . .

After the job had reached this stage, the
customer asked whether therg was any way
possible to bring the set up-to-date by using
a dynamic speaker and an electric phono
pickup. Before answering this question 1
took into consideration the fact that this
man had a ecritical ear for music and would
no doubt be hard to please.

The following day I purchased a Peerless
D.C. 7-inch dynamic speaker and a Gordon
pickup with volume control combined, with
the necessary hardware; which included a
S.P.S.T. switch to be used as a transfer
switch.

After installing the speaker and pickup
in the cabinet, I encountered the most dif-
ficult feature of the job. When 1 had the
switch and the pickup into the ecircuit and
disconnected the output transformer from
the set to use the output transformer of the
dynamic speaker, I found the set did not
‘have enough “kick”  Also (which was
worse, in this case), the pickup was barely
audible.

It was finally decided to make up a sep-
arate audio amplifier comprising two type
45 tubes in push-pull. The schematic cir-
cuit followed in building this amplifier is
given in Fig. L

Two type ’45 tubes, filaments in series,
consume 1.5 amps. at five volts. A seventy-
ohm 'resistor would supply this current; but
it was more convenient to use a 100-watt
and a 75-watt Mazda lamp in parallel. These
are cheaper and more conveniently replace-
able than the usual resistor used here.

After the amplifier was constructed and
tested, it was found that the filaments of
the '45 were getting 2.35 volts each. This

B e o

externally. The layout is shown at the right.
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The internal changes shown above must be
made on the Radiole “18” (‘“33,” “51”) to
add the external power stage shown above.

wire going to the primary, from the second
audio transformer T1. Tape these ends and
put them out of the way. Now, in their
place solder a pair of wires (twisted) about
two feet in length (or more, depending on
the distance of the amplifier from the set)
and connect them to the two binding posts
leading to the primary of the input trans-
former T3 (as shown in dotted lines).

Next, cut the grid return of the same
unit (T1) and tape it; this also applies
to the “B+” lead to the primary of out-
put transformer 2. This completes alter-
ations on the chassis. The power box re-
mains intact. Do not touch the filament
wires of the ’71A tube socket or take the
tube out (for the tubes of these sets arve
wired in series); do not short it, as that
would increase the voltage applied to the
remaining tubes.

To those who wish to take the TIA tube
completely out, however, it may be pointed
out that this can be done after soldering a
wire-wound resistor of about 20 ohms across
the “F” terminals of that socket.

The layout followed in constructing this
particular amplifier is shown in Fig. 2.

List of Parts
One 150-turn honeveomb coil (for filtering);
One audio filter choke (made by winding
about 1, Ib. No. 18 D.C.C. wire on an
old transformer core);
Two 14-meg. leaks, Tobe;
One .0005-mf. fixed condenser, Dubilier;
Twd Benjamin UX sockets;
Two porcelain screw-base lamp sockets;
One Amertran push-pull A.F. input trans-
former, T3;
One electric outlet;
Two fuse receptacles and 10 amp. fuses;
Five binding posts;
One 2-mf. Tobe by-pass condenser.

IMPROVING THE RADIOLA “SUPER”
By Ralph W, Luce

N “AR-812” Radiola Superheterodyne

may be sufficiently modernized to oper-

ate a dynamic speaker by adding a ’T1A

(Continued on page 302)
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Lieut, Luce disconnects the “F—"" prong of V1 to use a '124 instead of a ’99 here (this is
optional) in remodeling the “AR-812,” for operation with an added 714 amplifier from a “B”
power unit.
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And Now---
the “Midget”
Radio Set

A new type of receiver for
a special purpose

O meet the considerable demand for

a comipact radio set, which will be in

keeping with the surroundings in

many homes and apartments, and
suited to present economic conditions, there
have been developed by a number of radio
companies set designs, both efficient and
compact, which house modern electric re-
ceivers in very small cabinets.

Ixamples of this development are shown
in the accompanying illustration of three
such sets, made by The Crosley Radio Cor-
poration, Cincinnati, Ohio, the Jackson-Bell
Co., Los Angeles, Calif, and the Simplex
Radio Co,, Sandusky, Ohio.

Although a  great number of standard
receivers of the larger dimensions to which
we have become accustomed are in use at
the present time, it has been realized that
there are a number of nooks and corners
throughout the average residence where an-
other little set would be most welcome. The
mantel, for instance, often is a convenient
place for a light-weight radio set; hence
the origin of “Mantelpicce” as a receiver
style designation.

A forerunner of the “midget” radio set
was the type of lowboy, recently introduced,
where the designer has arranged the con-
trols for casy operation from a very low
chair.  But much greater ingenuity was
necessary to accommodate a workable radio
set, comparable to the larger sets in per-
formance, in the dimensions of a cabinet
that resembles a mantel-clock,

Little vs. Big Sets
The first question that these sets arouse
is: “If these midgets are as efficient as the
big cabinet jobs, why buy the big sets?”
Well, in the first place, it is not possible

RADIO-CRAFT
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Upper right, the Crosiey “Model 54” the circuit of which is shown below; upper left, the Simplex
“Model H}” below, the Jackson-Bell “Model 62, the schematic diagram of which is at the top

of the opposite page.

to get something for nothing; and we find
upon investigation that these sets are out
of place in many large rooms, where the
beautifully-carved cabinets of the large con-
soles will afford a perfect match with the
surroundings. Again, an inspection of the
circuits of these sets (two of which appear
in this article) discloses that there are a
limited number of tubes, and these are
worked at the limit of their capacity. The
standard consoles embody R.F., A.F.,, and
power chasses that are more sensitive and

All three are screen-grid sets with ’45 power amplifiers and speakers, housed
compactly in the small cabinéts shown.

powerful in operation. On the other hand,
these little sets contain more amplification
and give greater output than the best dis-
tance-getters of a few years ago; and in
many locations will probably develop all
the possibilities of reception available.
None of the midget sets here pictured
uses more than a single tube in the last
stage of A.F.; and in all three receivers the
screen-grid detector feeds directly into the
one and only stage of A.F. amplification,
(Continued on page 303)
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Circuit of the Crosley “Model 54—New Buddy,” illustrated at the upper right corner of the group of midget receivers above. It has three screen-gria
tubes—two R.I. stages and detector—feeding into the power tube through a special filter system. The speaker is of a special electromagnetic type,
(The pilot lamp shown is used in the similar circuit of the “Model 53.”’)
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grid steges before the detector, and a dynamic reproducer. The large filter capacities are provided by dry electrolytic condensers.

Fig. 2

on page 304,

This set embodies three tuned R.IF. screen-
Values are given

A Versatile Unit for All Radio Purposes

HE fundamental similarity of every

radio circuit is practically demonstrated
in the device illustrated below—a very sim-
ple, compact assembly of apparatus which
will serve practically every purpose of the
experimenter, as well as that of the DX
listener; yet which requires only a quick
change-over of its external connections to
become a short-wave receiver, a short-wave
adapter, for either battery or electric sets,
a booster unit, a pre-selecting wavetrap, an
R.F. oscillator or a wavemeter for broad-
cast or short-wave work, a practice set for
the student of code work, etc, etc. This
versatile equipment, well named the “Flexi-
Unit,” was the conception of George W.
Walker, the well-known designer of super-
heterodynes and other radio equipment; and
his latest model is illustrated here. It is
manufactured in very attractive and sub-
stantial form, by the Work-Rite Radio
Corp., of Cleveland, Ohio.

The case is of cast aluminum, very strong,
light, and serving as an effective shield for
the tuning condenser. For adaptation to
any band between 15 and 550 meters, four
UY-base plug-in coils are provided; in the
short-wave inductors, the aerial winding
runs directly to ground, while in the broad-
cast coil, it is tapped off on the secondary.

The grid leak and condenser are utilized
when the unit is used for short-wave work
or as an oscillator, but replaced by a jumper
when' the tube serves as an R.F. amplifier.

Either a ’99 or an ’01A tube may be used

for work from batteries; or a ’27 may be
employed with an electric receiver, when
the “Flexi-Unit” serves as a short-wave
adapter.

The eight numbered binding posts of the
unit, at the rear of the rugged case, are
connected in any manner desired by the
user; the internal connections are as shown
in Fig. 3. The ground post and the filament-
rheostat knob are mounted on the back of
the case. ‘At the left is the tube socket,
at the right the plug-in coil socket, with the
grid condenser and leak between them. The
regeneration and aerial-coupling control
knobs are in the center, and at the front is
the vernier-control dial of the tuning con-
denser. The strength of the apparatus in-
sures durability, and the workmanship is

6 __»L (FOUR IN SET) 2

Fig. 3 ‘
Fundamental circuit wutilized in the “Flexi-
Unit’ and applied by 'a few external connec-

tions to eny of twenty purposes.

excellent. The top panel is 5 x 7%, inches;
the height is 214, inches to top of case; and
the weight complete 21, pounds.

In addition to the connections and controls
visible from the outside, and the set of in-
ductances, the unit comprises the following
components (Fig. 3): Cl, aerial condenser,
45 mmf.; C2, tuning condenser, 250 mmf.;

C3, regeneration condenser, 100 mmf.; Cd,
coupling condenser (to antenna post on
broadcast receiver), 150 mmf.; R1, filament
rheostat, 30 ohms.

Without other accessories than tube, bat-
teries, and phones, and without the need
of tools, the unit serves many purposes for
the radio worker. However, its full efli-
ciency, and that for which it will be most
serviceable, is only obtained in connection
with the audio channel of a broadcast re-
ceiver. In order to connect it to the set,
several models of connectors have been de-
signed. The “No. 01” adapter plug permits
the use of the unit as a pre-amplifier, or
booster, on long waves, or as a short-wave
adapter.

In the latter service, as may be seen from
the photograph, it lends itself to especially
comfortable tuning from a chair-arm or
table-top. The freedom from hand-capacity
obtained by the shielding will be appreci-
ated; while the finished appearance of the
little control box will not be out of place in
the finest parlor, and its base is padded, to

T

— protect the surface on
which it rests.

With electric sets,
the “Flexi-Unit” takes
instead the “No. 27”
or the “No. 24 S. G.”
adapters, depending
upon the type of tube
in use in the receiver;
the former is for use
as an adapter, and the
latter, as a screen-
grid booster.

The advanced ex-
perimenter, or the
Service Man, will
quickly see the addi-
tional applications of
this especially ingeni-
ous “multum in parvo”
to his daily uses. The
quickness with which
the connections may

Fig. B

The “Flexi-Unit” with an adapter and cord, such as are provided to connect
The grid leak and condenser
at the rear; just in front of the binding posts, arve replaced by a jumper
The case is cast aluminyum,

it to a receiver for any of several purposes.

when it is to be used as an amplifier.

be altered, without the
use of wrench or iron,
will be one of the fea-
tures to recommend it
for his work,
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The Development of the Screen-Grid Super

How the four-element tube is utilized most effectively

NTIL. a few years ago, while the
marvelous possibilities of the super-
heterodyne were obvious, it failed
to find acceptance in the drawing
Toom of the American home because of the
practical drawbacks, such as harmonics and
regeneration squalls, and a general complex-
ity which relegated it to the experimenter.

The superheterodyne has at last come into
its own again, as a result of the careful
engineering  development work which has
been put upon it in the past three years,
as well as the production of the screen-grid
tube, which makes possible circuits of the
highest stability and amplification. A review
of the considerations which have led to the
creation of the modern superheterodyne,
with its extraordinary qualities, may be
given briefly.

The untuned transformer is very success-
ful as a coupling device between three-ele-
ment tubes in low-frequency amplifiers; but
at high frequencies (short wavelengths) very
little  gain can be obtained because  of
the short-circuiting effect of the input im-
pedance of the tube into which it feeds.

At a frequency of 500 kilocycles, it is
possible to get from a tuned circuit an
impedance of several hundred thousand
ohms, which increases with both the cfficiency
as well as the inductance of the coil. In
the three-electrode tube, with a plate-to-
filament resistance of less than 20,000 ohms,
it does not require a very large impedance
in the primary of the transformer to take
a considerable portion of the voltage gen- .
erated across the primary. This means that
very close coupling between the primary and
'secondary of a tuned seccondary transformer
1s not required.

Enter the Screen-Grid Tube

It is not possible to get all of the gain
out of a transformer when used between
‘three-clectrode tubes, however; for a condi-
tion of instability and tendency to oscilla-
tion appears when the gain reaches a cer-
tain value per stage. The maximum gain,
‘of course, would be reached with good
shielding, by-passing of each stage to eli-
minate coupling by common impedance, and

By W. H. HOLLISTER*

neutralizing, There would be no object in
using a tuned primary and tuned secondary
transformer for coupling three-electrode
tubes; because all of the gain obtained, by
tuning only the secondary, cannot be used
even with perfect shielding and neutraliza-
tion.

The four-electrode screen-grid tube, how-
ever, has radically different properties from
the threc-electrode tube. The presence of
a shield or screening, between the grid and
the plate, reduces the coupling capacity be-
tween the grid and plate. The screen does
not materially change the input or grid-to-

impedance at least equal to the plate-to-
filament resistance of the tube.

A tuned secondary transformer, which was
satisfactory for the. three-electrode tube
(having a primary impedance of possibly
50,000 ohms), would give very little gain
when used with screen-grid tubes; because
of the very small proportion of the total
plate-circuit impedance which the primary
of the transformer would represent. A
tuned primary would, however, have a very
high impedance and would make it possible
to utilize a larger proportion of the voltage
generated in the tube.

Fig. A

The receiver chassis of the “Model 31" which is designed

The five knobs of the

cylindrical shield cans serve to adjust the condensers C1 1t
which tune the intermediate-frequency amplifier,

for housing in a suitable console.

filament capacity; but the plate-to-filament
capacity is considerably increased.

This means that the short-circuiting effect
of the output capacity of a screen-grid tube
is several times the short-circuiting effect
of its input capacity. Since tuning either
the primary or the secondary of a trans-
former has the effect of removing either the
output capacity or the input capacity, re-
spectively, the idea of tuning the primary
is immediately suggested.

The effect of the screen is to increase the
plate-to-filament resistance from a value of
less than 20,000 ohms to one in the order
of 500,000 ohms! With the three-electrode
tube, it was very difficult to get a primaty

Fig. B
The extremely compact power
unit designed for the “Model 31;”
may be located where most
convenient for all purposes.

The Tuned Primary

It is evident that, if the primary impe-
dance of the transformer is equal to the
plate-to-filament resistance of the tube, only
one-half of the voltage will appear across
the primary. From these considerations, it
is easily seen that the primary of a trans-
former used with screen-grid tubes must be
tuned. In this case, the plate-to-filament
resistance is so high that its effect upon the
tuned primary, in producing an “equivalent
series resistance,” is negligible. This means
that there will be no loss in selectivity in
tuning the primary, but a considerable in-
crease in voltage amplification is effected,

(Continued on page 304)
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The heart of every superheterodyne is its intermediate amplifier.

100-mmf. midget condensers Cl. The bypass co

¥ Lincoln Radio Corp.

Fig. 1

ndensers C are 0.25-mf. P1-P2 are

The “Model 3V’ has four screen-grid I.F. stages, with
phonograph pickup jacks; and L-D

plate windings .tuned by the
the “local-distance” switch.
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TRANSMITTER
SCANNING DRUM

e
SYNCHRONOUSGE2,  RECEIVER

moron gL

AR

The Gould system of panoramic or “three-dimengonal television:” the transmitter 1is shown at the left.

carrying two ‘‘electric eyes” E which pickxp the motions of the boxers from all angles in one revolution.
cylindrical scanning drum, as shown at A the spiral motion is obtained by the rotation of the system.
The wertical drum on the receiver is slotted spirally, as shown above at B and the two neon lamps, revolving

the image may be viewed from any side.

The synchronous motor -C revolves an arm
Each “eye’ comtains a photo-cell and a
At the receiver, shown at the lower right,

in the opposite direction, combine their red and green lights to give natural colors.

Television Proiected in Three Dimensions

HILE all television images hith~
erto reproduced have been ex-
tremely limited in the angle of
vision of the scanning apparatus
(if only because the detail of the image was
limited for electrical reasons) it will ulti-
mately be desirable to present moving
scenes of considerable size. An interesting
system of viewing localized action from all
sides has been worked out by Leslie Gould,
the Bridgeport, Conn,, inventor, whose sys-
tem of colored television was described in
the July, 1930, issue of Rapio-Crarr (page
24). The ingenious method proposed is
illustrated here as it would be applied to the
televising of a boxing match, to which it
seems especially suited.
Above the principals is shown a cone C,
containing a synchronous motor which ro-

tates a horizontal rod, on each end of
which is mounted a scanning device E. This
“electric eye,” as shown in the detail sketch
(A) at the upper right, contains a photo-
electric cell, surrounded by a scanning
drum, which passes the light rays from the
scene below, point by point in a vertical
line, to the sensitive surface of the cell. The
result, it will be seen, is that the moving
figures within the range of the photoelectric
cells are scanned spirally, from every direc-
tion, in the course of one rotation of the
rod. It is possible, of course, to use more
than two electric eyes; but a separate chan-
nel or waveband is required for each trans-
mission.

At the receiving end, the reproducer used
will be composed of a radio receiver and
a rotating vertical drum, inside which are

mounted two neon tubes, as shown at (B)
in the upper right corner. One of the tubes
gives out red light, and the other green,
corresponding to the two pickups at the
transmitter. The combination of the two
colors approaches the natural light-values
of the scene.

Since the neon tubes revolve in one direc-
tion, and the diagonal slots in the other,
the reproduced image is also scanned spir-
ally; and the result is that we have, as
shown at the lower right, a television image
which may be seen from several angles;
standing out, as it were, in the round. The
effect described by the inventor is that of
viewing the ring from any desired amgle,
just as if it were reduced to the compass
of the outer scanning drum of the tele-
vision reproducer.

A New Self-Contained Television Reproducer

O matter how perfect a motor-

synchronized scanning disc may be

made, in the writer’s opinion it will

never be a success in the home.
The housewife desires an apparatus whereby
she can turn on a switch and tune in a
station; then “look and listen.” Any other
manipulation of devices is destined to
failure.

The writer, after consideration of the
problems, was led to invent a television
apparatus for the transmission and recep-
tion of images without the use of any me-
chanical scanning device; and U. S. patent
1,754,491 has been issued for its basic ideas.

As shown in Fig. 1, the receiving tube,
when seen end on, presents a screen of
anode and cathode wires, crossing at right
angles, and establishing the elemental points

By GEORGE WALD

CANNING DISCS, driven by
motors, while necessary in pres-
ent television work, are admittedly
crude and unsatisfactory. The cathode
tube, which has been used with some
success in the laboratory, has require-
ments not suited to the home. Lieut.
Wald, a U. S. army officer, stationed
at Selfridge Field, has just patented
another method of scanning by elec-
tricity, without the use of moving
parts, which depends on the fact that
voltage waves are continually moving
up and down an A.C. transformer.
The principal features of the method
are here described, with reference to
the patent drawings.

of the televised image to be reproduced.
Each of these wires is connected to one
tap of a secondary (12, 16, Fig. 2); and
variable frequencies are applied to thesc
secondary coils. As the currents in the
secondaries set up a varying voltage at each
tap, there is a maximum difference of po-
tential at the intersection of only one pair
of wires at any instant; and at this point
the discharge between the anode and the
cathode produces one bright point on the
image screen.

As each variable-frequency train sweeps
over the row of cathodes, the bright point
on the screen moves and produces a line;
and as each train of frequencies passes over
the row of anodes, the entire frame. of the

(Continued on page 306)
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The New Times Sauare”Studio of the N.B.C.

A peep behind the scenes of broadcasting,
elaborate nature of the equipment requi

showing the enormously
red to insure that chain

programs are put “on the air” smoothly and without delay

By C. A. RACKEY t and R. M. MORRIS }

MODERN broadcasting studio is
primarily a workshop and has been
designed accordingly. The disposi-
tion of artists, instruments, pick-up
and control devices and other paraphernalia
is such as to leave but limited space for a
guest audience.  Besides this, there is the
problem of change of acoustical state of the
studio space where a considerable mass of
sound-absorbing material (such as human
bodies) has been introduced. Irregularities
in the matter of variations from the program
halance determined during a rehearsal to
that obtained during the actual presentation
of a program, with a considerable guest
audience added, have been experienced.
Special precautions on the part of a trained
studio staff must be taken in this regard.
To provide a studio, therefore, to accom-
modate a larger guest audience and one in
which the operation of producing radio en-
tertainment should be fully visible, with no
uncontrollable factors introduced, the Times
Square Studio of the National Broadcasting
Co. was conceived and a specially-constructed
auditorium atop the New Amsterdam
Theatre in New York has been adapted to
the purpose. Investigation was made of the
technical considerations involved, and an in-
stallation designed accordingly.

Numerous Microphones Needed
Twenty-six condenser microphone “out-
lets” or positions were installed in various
parts of the house. These were placed along
the footlights, in the orchestra pit, up in the

“fly-loft,” the wings, at the balcony rail, and
in the auditorium ceiling, to afford any sort

of pickup that may be necessary to a par-

ticular production.
The outlet circuits are led to a panel on

T Design Engineer, N, B. C. 1 Development Engineer, N, B, C,

Fig. A (above)

The six-ton glass cur-
tain which cuts off
the stage from the
audience while pro-
grams  are being
broadcast, and pre-
vents outside noises
from being picked up
by the stage micro-
phones; the audience,
watching the artists,
hears them, not di-
rectly, but through
reproducers which are
connected into the
amplifiers through the
“gain  conmtrol” as
shown +in Fig. 1.
With curtain raised,
the program may be
picked up by micro-
phones in the pit,
which also  record

audience sounds.

Fig. B (left)
The control board
ands the gain-control
operator’s desk at
the Times Square
studio, The desk at
the right is in front
of . a double-glassed
observation window,
through which the
operator is watching
the performance be-
low him on the stage,
as well as the audi-
ence in front, while
he “‘monitors’’ the
emplified program.

the control board, from whence they may be
“patched” or connected into a “mixer”; the
output of which is then amplified and moni-
tored in the usual manner and transmitted
over a telephone line to. the main control
room of the N. B. C. at 711 Fifth Avenue.

A booth, located high above the stage, at
the rear of the house and affording a good
view of both the stage and the house, was
transformed into a control and monitoring
room. A speech-input control board and a
power-supply switchboard were installed
therein and the room acoustically treated.
The gain-control operator’s position is at a
small control desk in front of a double-
glassed observation window through which
he can keep in sight the entire proceedings
below him, Sace

Isolating the Stage Sounds

A special feature on the stage is the glass
curtain which can be lowered to isolate the -
performers on the stage proper from the
audience. This curtain is made of large rec--
tangles of plate glass set in a steel frame or
grille. The entire assembly weighs six ‘tons
and has an average sound attenuation of
twenty-five decibels.* Whenever this curtain
is lowered, the audience hears the program
through loud speakers located in the or-
chestra pit; which are operated from ampli-
fiers bridged across the return monitoring
amplifiers as shown at the lower left in the
accompanying circuit layout (Fig. 1).
e

* See note at end of article,




An advantage of operating with the cur-
tain lowered, beside that of isolation from
the audience, is that soft-voiced dialogue,
crooners, “whispering” baritones and the like
may be heard at proper volume in the house;
whereas, if the curtain were raised, the actual
sound itself, though sufficient to actuate the
sensitive microphone, would be but poorly
distinguishable by the audience.

The studio can also be operated with the
curtain raised, and it has been so used on
several occasions. When the curtain is out
of the way, the artists play as to an audience,
in the regular manner of theatrical presen-
tations; and sound-concentrating pickup de-
vices, located out in the house above the
audience and facing the stage are employed
to pick up the program. Microphones oyt in
the house are also used to pick up room
noise and applause, when this is desired.

The use of sound concentrators or direc-
tional pickup devices solves many of the
problems of acoustical interference and
program balance. Properly employed, they
give the reproduction a definition, and at
the same time a blending, that can rarely be
achieved by other means. '

The inclusion of all the various types of
microphone pickups in the Times Square
Studio is in accordance with the plan to
make it a very flexible installation.

The Announcer’s Pulpit

An announcer’s control’ stand or *“pulpit”
located on the stage, contains, besides the
announcer’s microphone, the mecessary con-
trols for connecting in either the announcer’s
or the program microphones. It also provides
the announcer with signal lights (“stand-by”
and 'f:[go-ahead”) and jacks by means of

RADIO-CRAFT

Fig. C
The speech-input con-
trol board and the
power-supply switch-
board, of the Times
Square studio of the
National Broadcast-
wng Company, photo-
graphed during its
installation in the
N ew Amsterdam
Theatre, at Broad-
way and Forty -
Second St., New
York City. An idea
of the elaborate na-
ture of the equip-
ment shown in
schematic form in
the diagram below
will be gained from
this picture. (The
cylinders protruding
from the front of
the panels are pro-
tectors for wvacuum
tubes, mounted thus
horizontally for quick
replacement.) The ap-
paratus is ready in
complete duplicate for
every part; so that
a failure cannot
cause more than an
instant’s delay.

Fig. 1 (below)
This diagram shows
merely the order of
the complicated units,
housed in part in
the panel illustrated
above, through which
the pick-ups of the
NUMErCUS MIcTro-
phones are blended.
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a loud speaker on the stage and also makes
inoperative the local monitoring speakers
to prevent acoustic feedback.

Local and Remote Controls

On the speech-input control board up in
the booth are mounted the microphone and
line amplifiers, condenser microphone, power
supply panels, volume indicators, power
amplifier to operate the pit loud speakers,
an audio oscillator and associated testing
apparatus and the various ecircuit switch
terminations. A spare unit which can be cut
in immediately, in an emergency, is provided
for every piece of apparatus in the program
line-up. Spare condenser microphones are
always set up, needing only to be “faded in”
to supplant a defective one which is simul-
taneously “faded out.”

Two 14-volt banks of storage cells for
vacuum-tube filament lighting, and two 402-
volt banks of storage cells for high-voltage
plate supply, are located in a battery room
ur.der the stage. The power board to con-
trol charge and discharge is located adjacent
to the speech-input control board in the
booth.

At the volume-control operator’s desk are
located a six-position mixer, a main and a
vernier gain control, an “interphone” and an
order wire connecting with the Fifth Avenue
control room, a volume indicator and the
switching keys for signaling the announcer.

An interesting condition, mainly psycho-
logical, was apparent during the tryouts of
this studio. It was found that the difference in
volume between the dialogue, the announce-
ments, and the spoken programs in general
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} B _PATCH CORDS
Y o D L= REGULAR LINE
[ ————
—y CONDENSER MAIN 7 Svi-K
{ D MIKE anD I 12-a [T 7arTI- Jo——rw' = ‘,
POWER MIXER = V(E’R?ER AMPLH FICIAL| emERGENCY J
| SUPPLY conmol | FIER LINEL " 0NE
PANEL )
ANNOUNCE TO 741 SYAVE.
OPERATOR 4 C%%BROL
TO POWER SUPPLY MON|TORlNg il M
LOUDSPEAKER -l
ANNOUNCER'S HEAD™
SET MONITORING AMPLIFIER L il
> A Y0 OFFICE L RED
- AMPLIFIER o | 500-OHM INE
‘-\_\ LOUDSPEAKERS [ TERMINATION [EQUALIZER NET WORK
TO_P1T LOUDSPEAKERS GAIN ot
; CONTROL] ¢
/ POWER TO OFFICE 500-0HM LINE BLUE
»
AMPLIFIER LOUD SPERKERS TE RMINATIONFEQUALIZER F——
] EQUALIZER ™\ F TWORK
st o
ANNOUNCER'S HEAD- [MTPLIFIER
SET MONITORING

which he can monitor, with a pair of head-
phones, any of the N. B. C. programs pass-
ing through the Fifth Avenue control room.
This is necessary for the synchronization of
the various networks. '

The “pulpit” is semi-portable and its cir-
cuits are terminated at the end of a flexible
cable, which may be plugged in at several
locations about the stage to suit whatever
setup is used.

Between the control room and the stage is
provided a “studio address” system by means
of which a director. in the booth can talk
back to the stage during rehearsals. A but-
ton on a microphone stand up in the booth,
when pressed, connects the microphone to

and that of the musical programs (especially
with large orchestras as heard through
the loud speakers with the glass curtain
lowered) was unsatisfactory. The sight of
the physically large ensemble of instruments
made it necessary to satisfy expectations by
bringing up the volume much above that of
the spoken dialogue; the fact being, of
course, that since the spoken dialogue had
been increased in volume, beyvond the nat-
ural case, the orchestra volume had to be
increased proportionately. This necessitated
a separate volume control on the pit loud
speakers; it is controlled by an operator
located out in the audience on the balcony.
(Continued on page 305)
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New Arpplications of Radio Principles

Ingenious Devices embodying standard electronic tubes, and some

HE versatility of the photoelectric

tube is being daily demonstrated; it

seems that there is hardly a function

accomplished by the guidance of the
lluman eve which cannot be niore accurately
and quickly performed by this simple little
device, in connection with suitable vacuurn-
tube amplitiers and relays to operate ma-
chinery. It thus serves for delicate sorting,
nutubering and color-separation activities;
and has taken its place in many forms of
industrial operations.

An ingenious use of the photo-cell, lately
found by the engineers who are seeking jobs
for the “electric eve” to perform, is illus-
trated on the cover of this issue of Rapio-
Crarr and in Fige. A and B on the oppo-
site page. The door which the waitress is
entering has been opened for her by no
human hand, but by the mechanical appli-
ance which is connected to the lever at the
upper left of the door. As indicated by the
dotted line in Fig. B, an electric lamp
(right) throws a steady beam into a pho-
toelectric cell which is encased in the little
cvlinder at the left. (As a matter of fact,
these are, for operating purposes, placed
on the opposite side of the door, to open it
for a person approaching from that direc-
tion.) As soon as the beam of light is in-
terrupted by the passage of any body, the
drop of current through the cell operates a
refay; and the output of the amplifier sets
in motion the motor operating the hydraulic
door opener.  The door is thus held open
fur a sufficient length of time to allow the
passage of the person for whom it was
openced, and is then closed by a spring. It
would be equally possible, of course, to leave
this to be done by a second lamp and pho-
toelectric cell; though the relays would be
necessarily more complicated to allow for
two-way travel.

The Radio-Crystal Clock

Electric clocks, operated from remote-
controls, are quite familiar nowadays in
most cities. They derive their time-keeping

tubes that are of novel types

accuracy from a regular correction of the
signal ipulses, ultimnately obtained through
observations of the heavenly bodies at as-
tronomical observatories. 'The clock shown
in Figures C and E, however, contains its
own regulator in the form of a quartz crys-
tal, which serves the purpose of the pen-
dulum in an ordinary clock; vet with such
precision that there is an error in its opera-
tion of less than one part in a million; in
facts, a series of tests checked with astro-
nomical observation signals indicate that the
error is around one one-hundredth of a sec-
ond a day, or four seconds a year.

As mounted complete, the electric clock
(Fig. C) «comprises a temperature-control
unit in the cylinder underneath the bell
jar, which contains at its heart the fre-
quency-regulating crystal; in the shield can
below is located the complete oscillator unit,
which is shown opened in Fig. E. The
oscillator’s  master frequency is 100,000
cyceles.  The clock itself is driven by a
1000-cycle synchronous motor, which is kept
constant through two “submultiple” gener-
ating circuits, which step down the master
frequency through its tenth and hundred
harmonics.  Similarly, 100- and 10-cycle fre-
quencies are obtained with practically abso-
lute precision.

Since, in precision work, it is necessary to
have methods of checking up the functioning
of the apparatus at all times, means have
been devised of checking the timekeeping
regularity of one clock against another, to
be sure that they do not deviate. The accu-
racy of this comparison amounts to one in-
stant in a hundred million, or around one-
third of a second a year.

The Largest Radio Tube

While the large cylinder shown in Fig. D
is strictly for radio purposes, it is not of
the type that the set owner or the amateur
will find use for. It is a 200-kilowatt trans-
mitting tube, the largest yet produced, and
designed especially for use in the new trans-
mitter of station KDKA at Saxonburg, Pa.
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Fig. 3 !
The circuit of the first receiver to employ the new ““Arcotron” tubes, in which the grid is outside
the glass of the tube; the first tube is a gas-filled detector, the second a high-vacuum amplifier; tnc

third a normal three-element power tube.

The simplicity of this electric- set is eviaent.

It is a

German commercial model.

Its size may be judged from the picture,
at the left of which may he seen other tube
models of all sizes.

This tube, “Model AW-200," when fully
Jacketed, is six feet high, eight inches in
diameter, and weighs sixty pounds. As may
be seen, it is double-ended. The principal
problem encountered in ifs operation is that
of cooling the grid; for this purpose, five
tons of water are circulated through the
tube in an hour.

Such a tube will take a sufficient amount
of power to operate some eight thousand ’50
tubes, the largest built into receiving sets,
or a hundred and eighty thousand ’27s. The
200-kilowatts of its rating is equivalent to
some 260 horsepower.

An Outer-Grid Tube

In marked contrast to this giant among
tubes, we have finally the smallest receiving
tube—in girth at least—the new “Arcotron”
or “stick-tube” which is being introduced
into German commercial receivers. It is
shown in Fig. F, in comparison with an
ordinary small receiving tube, just below
it. The Arcotron is very slender, containing
only a filament and a plate inside the glass;
while the grid is a thin coating of metal
over the outside of the thin, narrow glass
bulb.

In several respects this tube differs from
any of the types now in general use, and we
therefore append some information as to its
character, together with one of the circuits
in which it is commercially employed.

The idea of an external grid was sug-
gested during the first days of vacuum-
tube development; it occurred to Lee de
Forest as early as 1906. It was followed up
by more than one inventor, and then quietly
dropped; since the models produced twere
quite lacking in efficiency, principally because
of the space separating the elements. In
the new tube, however, this difficulty is over-
come. A cross-section (Fig. 1A) shows the
closeness of filament, plate and grid. At
the same time, the structure is not compli-
cated. The tube base used has but three
prongs (Fig. 1B); that in the center con-
necting with the plate, while the two outer
terminals are for the A.C. filament, so that
reversing the tube in the socket causes no
difficulty. The grid makes a contact with
the metal rim of the socket.

In its characteristics, the “Arcotron” of-
fers a sharp contrast to previous tube mod-
els. Tt was designed exclusively for resist-
ance-coupled amplification; there are two
models, a gas-filled tube for the first posi-
tion (detector) in a set, and a high-vacuum
tube for the first audio stage.

Peculiar Voltage Effects
In an ordinary tube, when a negative volt-
age is placed on the grid, this drives back
electrons upon the filament, and causes a
space-charge which reduces the flow of plate
current. In the “Arcotron” the grid is
separated from the contents of the tube by
highly-insulating glass dielectric. The re-
sult is that a positive voltage on the outer

(Continued on page 807)
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The mystery of the open
door in the cover pic-
ture, and as shown also in Fig. A, %
above, is better cxplained in Fig. °
B, at the upper right. Here we see
the wvacuum tube amplifier, in the
box on the panel, and the hydraulic
door opener which it operates
through a small motor. The signal
for the operation of the relay 1is
given by the photoelectric cell, in
the &ylindrical can on the post at
the left, when the light is cut off.
(Courtesy of General Electric
Company.)
The apparatus in Fig. C (center)
is an electric clock regulated by a
quartz crystal, kept at a constant
temperature in the cylinder under
the glass bell-jar. It is dariven by
the vacuum-tube oscillators in the
boxr below, which are shown sepa-
rately in Fig. E (lower left).
Each division on the tuning knob
I alters the clock’s rate about 32
i seconds a year.
(Courtesy of Bell Telephone
Laboratories.)

In Fig. D (centes right) the world’s most powerful radio tube,

capable of handling 200 kilowatts of power, which has been

designed for the radio-frequency amplification meeds of the
new transmitter of KDKA at Saxonburg, Pa.
(Courtesy of Westinghouse Electric & .Mfg. Co.)

The tiny object uppermost in Fig. F (lower right), t.he newest
thing in receiving tubes, is a German invention.

(Courtesy of the Telefunken Company.)
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The **Radiola 28’ at 80 Meters

HE very efficient short-wave receiver

illustrated in Tigs. A and B, was

constructed by utilizing a catacomb

taken from an old “Radiola 28.” The
following description covers the details of
coils only for the 8500-3550-ke. (85-meter)
amateur phone band. Coils for other bands
are in the process of development and, when
completed, will be deseribed in a forthcoming
issue of Ranio-Crarr.

When using the set for phone a part of
the circuit (known as the “beat oscillator”)
is not used; it is required only when C.W,
signals are to be received. The coils em-
ployed in this section are the oscillator
coils from a Radiola 25, or the “semi-port-
able” (or “Model AR-812”) superhet, There
are four coils in this group; hook up the
entire four in series and conncet as shown
at L3 in Fig. 1.

The Eighty-Meter Coils
Very carefully remove the top cover of
the catacomb (first being positive you have
secured a perfeet catacomb), when you will
find that you.may utilize some of the con-
necting posts  just underneath the “cat.”
cover, rather than solder leads to the wire
“whiskers” coming from the catacomb. In
doing this, be extremely careful not to dis-
turb the leads in their numerical rotation,
as stamped on the strip just underneath the
edge of the catacomb where the 19 wire
leads or “whiskers” protrude. Also, be sure
not to disturb the leads coming from the

heart of the “cat.” to these posts.

By RICHARD CARMAN

A shield can must be secured, sufficiently
large to contain the oscillator coil and its
variable condenser. The antenna coil and
its tuning condenser may be located outside
the shield can, as shown in Fig. B. The
coil illustrated in the photograph has been
wound on large bakelite tubing; but it may
be more easily and better made by winding
on a 4-prong UX-tube base.

In this case, the pickup coil L1 has a
primary of 9 turns of No. 28 silk covered
wire (connecting to two of the UX prongs)
and a secondary of 30 turns, wound next
to the other winding, on the same UX base,
connceting to the remaining prongs. The
oscillator coil also is wound on a 4-prong
UX tube base, and has 36 turns, exactly
center-tapped. The three connections are
soldered to three of the UX prongs.

You will notice that there is on the num-
ber 11 lead in the oscillator circuit a re-
sistance R5 connecting to the ground (Fig.
1). Experiment with the value of this re-
sistor, between 50,000 ohms and 100,000
ohms, until best results are obtained.

The part of Fig. 1 enclosed in dotted
lines is the “beat oscillator.” It is put in
operation for C.W. by the S.P.S.T. switch
SW1. When receiving phone signals leave
this switch open and you may remove the
tube in this part of the circuit. This tube
is marked “Beat Osc.” in Fig. 1.

The last audio stage should use a type 20
tube. Special care should be used to select

a specially good 99 for the first socket.

Characteristics of the Super
If the set does not operate when you
complete it and have carefully checked
everything to see that there are no mis-
takes, or if it does operate and suddenly
quits, this is caused by the oscillator’s “block-

ing” but can be readily corrected by
disconnecting  the positive 90-volt lead
momentarily.

Due to the upper and lower beat fre-
quencies being close together, you will have
“two-spot” tuning. One of these points
will be considerably sharper and louder
than the other. (In all probability we will
be able to clear up this difficulty and pre-
sent the solution to you in this magazine
in the near future.) This effect, however,
is not a decided disadvantage, even though
undesirable. The excellent results obtained
in all-around operation far more than make
up for this slight deficiency.

A voltmeter will be very effective to keep
the filament potential at exactly 3.3 volts,
as per manufacturer’s specifications; insur-
ing the longest life and best operation, If
the entire set is mounted in a metal cab-
inet, it will be possible (or nearly so) to
operate the receiver “break in” (that is,
while the transmitter is in operation).

If a closed-circuit jack is installed in
series with the plate circuit of the oscillator,
and phones plugged into this jack, the set
will function as a very good monitor to
listen to and check the performance of your
transmitter.

Fig. B

The short-wave: receiver designed by Mr. Carman, which employs a ““Radiola. 28”
housed in the standard metal cabinet shown in Fig. A. at the right.

at the left, with the aid of Fig. 1.

third sockct from the left is needed only during the reception of code,

Fig. A

catacomb as its intermediate and audio stages, is very conveniently
The layout of parts, which is voomy, may be easily followed in the interior view
The tube sockets are clearly visible at the top of the catacomb, which is placed at the rear of the cabinet, The

when its tube is employed as a local oscillator. . 2

g re e m———
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Experimenting with the antenna will be
‘necessary in different localities to obtain
the highest degree of efficiency. Different
aerials and ground combinations are a

l AST month the writer discussed in this
department of Rapro-Crarr the sub-

‘ ject of oscillators (frequency-chang-
ers), audio amplifiers, and a few

other considerations that enter into the de-
sign of a short-wave superheterodyne re-
ceiver which will really work, and realize
the gain that should be theoretically possible.

This month he will dig into his bag of
tricks, drag out the “intermediate-frequency
amplifier,” and make it talk pretty to you

What is the best intermediate frequency
for short-wave reception, and why? What
is the most satisfactory method of obtain-
ing selectivity in the LF. amplifier, and
why? 1Is it possible to make a good short-
wave superhet, without ‘tuned-R.F. (signal-
frequency amplification ahead of the first
detector, and how? Is it practicable to use
the regenerative amplification possibilities of
the second detector?

To these questions, and a number of others
raised here, the answers which have been
found in the laboratories of the writer are
given in this article. |

Before going further, the attention of
the technician who . is already experienced
in superheterodyne design should be directed
to the fact that the considerations for suc-
cessful short-wave work are entirely dif-
ferent from those of operation at the broad-
cast wavelengths of 200 to 550 meters. The
previous installment of this article in the
October issue of Rapro-Crarr (and articles
by the same writer in the pages of Sworr
Wave Crarr) should have made this clear.

For Amplification and Selectivity

Amplification (or sensitivity) and selectiv-
ity are the two counts on which to judge
any intermediate-frequency amplifier.

A correct intermediate frequency is the
most important single value in the design of
a superheterodyne receiver whose first de-
tector is not preceded by one or more stages
of tuned R.F. amplification, whether or not
thg’ LF. awnplifier is shielded. If this sounds

s
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Fig. 1

The “Radiola 28" converted to the amplifier of o short-wave super; the beat-oscillator ’99 tube
is used only for code reception and may be removed from its socket while listening to phones.
The circuit shown is designed especially for amateur work.

seven-foot and ordinary water-pipe ground;
ground with no aerial; various lengths of
aerial and no ground; a rain-leader pipe
connected to the antenna post. You can

By L. W. HATRY

Fig. 1
.:4 regenerative second detector feeding back
into a tuned I.F. amplifier causes interlocking
and notse.

as though shielding might serve the same
purpose when other limitations prevent the
selection of the correct L.LE. (for example,
when it is desired to utilize a set of avail-
able LF. transformers) I hasten to correct
the impression. Exceptionally good shield-
ing may help toward the result obtained by
correct IF.; but the most perfect shielding
cannot do as much as the use of the cor-
rect LF. will accomplish without shielding.

The effective amplification is limited by
the choice of tubes, If three-electrode (type
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determine which will best suit your own
conditions. The set can be operated by an
«A” and “B” eliminator; but the writer has
obtained best results by using batteries
throughout.

As soon as further details in the adapta-
tion of the set to other short-wave work
have been satisfactorily determined by test,
the desired constants will be given the read-
ers of Rap10-CraFT.

List of Parts

(See Fig. 1)
25-mmf. variable condensers (Cl, C2);
.01-mf. fixed condensers (C3, C5);
.001-mf. fixed condenser (C6);
0005-mf. fixed condensers (C4, C7);
6-ohm rheostat (R1);
One 60-ohm rheostat (R2);
One 10-meg. grid leak (R3);
Two 50,000- to 100,000-ohm resistors (ex-

periment for best value), (R4, R5);

One single-circuit jack (J1);
One closed-circuit jack (J2);
One metal cabinet, or cabinet with panel;
One binding-post strip, 9 terminals;
One “Radiola 28” superhet catacomb.

Two
Two
One
Two
One

The Why and How of the Short-Wave Super

’99, '01A, ’40, ’26, or ’27 tubes) must be
used, our L.F. cannot be above 400 ke., un-
less shielding is employed to prevent loss
of signal strength and circuit oscillation.
In fact, an unshielded 1LF. amplifier of good
design would not go above 100 ke. As we
advance toward 400 or 500 kec. shielding
must be used; and toward 1,500 kc. we must
use some method of preventing oscillation
(such as neutralization, or grid suppressers)
in addition to shielding. If the four-ele-
ment (“tetrode”) ’22, 32, or ’24s are used,
we can go to 500 kc. without shielding, and
to 3,000 and more with its aid. But even
the tetrode is an effective amplifier only
below 1,500 ke.; from about 1,500 up it
drops off; until at about 20,000 kc. it prac-
tically ceases to amplify. From the stand-
point of sensitivity, therefore, the inter-
mediate frequency chosen for a short-wave
superheterodyne receiver must be between
1,500 and 30 kc.

Effective selectivity, in the standard su-
perheterodyne, without tuned signal-fre-
quency amplification, is determined by the
single tuned circuit of the first detector
and the intermediate frequency. Such a
receiver, using a loop, has the directional
effect of the loop as an additional help to

(Continued on page 308)

BLOCKING
TUBE
N

. \V2

CAP\

CH1

TICKLER
L2

REGEN., /

L 67+ "B+'13S

67+

CONTROL

“B+ 135

Fig. 2

The blocking tube V2 in this civcuit serves the purpose for which an untuned R.F. stage is often

put ahead_of_an ordinary regenerative detector,
While it does not give its full amplification, it affords some,

either on the broadcast band or short waves,
and prevents trouble.
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Short-Wave Stations of the World

1lo-
Meters cycles

1.97-

5.83
7.32

=]

[EFREr
R

16.44
16.50

16.54
16.57
16.61
16.70
16.80

16.82
16.87
16.88

16.90
17.10
17.34

18.10
18.37
18.40

18,50
18.56
18.80
19 50
19.56

19.60
19.63
19.66
19.72

19.83
19.99

2N N
20.70

20.80
20090

20.97-21.24

21.50
21.59
22.20
22.38

22.50

5.35 60,000-56,000—Amateur Telephony and Tele-

vision,
51,100—W2XBC, New Brunswick, N. J.
41,000—W8XI, lLast Pittsburgh, Penna.
35,000—W2XCU, Ampere, N. J.
34,600—W2XBC, New Brunswick, N. J.
31,000—wW8XI, Pittsburgh, Pa.
30,105—. .. .Golfo Aranci, Sardinia.
Rome.
29,190—PK313, Sourabaya,
5:50-7:50 a.m.
25,960—G58SW, Chenusford, England Esxperimental.
25,700—W2XBC, New Brunswick, N. J.
24,000—WGAQ, San Mateo, Calif.
(Several experimental stations are authorized
to operate on non-exclusive waves of a serles,
botlh above this and down to 4 meters.)
23,000—W2XAW, Schenectady, N. Y,
21.540—W8XK, Pittsburgh. Pa.
2H460- ~-W2XAL, New York.
21,320—DIV, Nauen, Germany.
21,130—LSN, Monte Grande, Argentina,
—W2XA0, New Brunswick, N. J.
20,680—LSN, Monte Grande, Argentina, after 10:30
p. m. ‘lelephony with Europe.
—FMB, Tamatave, Madagascar.
—PMB, Bandoeng, Java.
—F SR, Iaris-Saigon phone.
20,500—WI9XF, Chicago, 111. (WIENR).

Telephone to

Java, Wed. and Sat.,

20,140—DGW, Nauen, Germany, 2 to 9 pm.
Telephony to Buenos Aires.
19,950—L8G, Monte Grande, Argentina. From v

a.n. to 1 p.m. Telephony to Paris and

Nauen (Berlin).
—DIH, Nauen, Germany.
19.906—. ... Monte Argentina. 8-10 a.m.

Grande,
19,850—WMI, Deal, N. J.
—SPU. Rio de Janeiro, Brazil.
19,830—FTD, St. Assise, France.
19.460—F2ZU, Tamatave, Madagascar.
19,400—FRO, FRE, St. Assise, France.
19,350—. ... Nancy, France, 4 to 5 p.m.
—VK2ME, Sydney, Australia.
19.300—FTM, St Assise, Franco.
19.220—WNC, Desl, N. 1.
18,920—XDA, Mexlco City, Mex. 12:30 to 2:30 p.m.
1x%,320—PLE, Bandoeng, Java. 5.40-6:10 a.m. and
from 2:40 a.m. Tues. and Fri.; 8:10-10:40
a.mn,. Tues.  Also telephony.
18,620—G8J, Bodinin, England.
Montreal.
18,610—GBU, Rugby, England.

10 a.m. to noon.

Telephony with

18.400—PCK, Kootwijk, Holland. Dally from 1
to 6:30 a.m.

18,350—WND, Deal Beach, N. J. Transatlantic
telephony.

18,310—GBS, Rughy, England. ‘Telephony  with
New York. General Postoffice, London.
—F2ZS8, Saigon, Indo-China, 1 to 3 pm.
Sundays.

18.240—-FTO, FTE, Ste. Assise, France.

18,170—CGA, Drummondyille, Quebec, Canada

Telephony to England. Canadian Marconl
Co.

18.130—GBW, Rughy, England.

18,120—GBK, Rugby, England.

18,050—KQJ, Diolinas, Calit.

17,950—FZVU, Tamatave, Madagascar.

17,850—PLF, Bandocng, Java (‘‘Radio Malabar’’).
—W2XA0, New Brunswick, N

17,830—-PCV, Kootwijk, Holland. 3 to 9 a.m.

17.780—W8XK, Pittshurgh, Pa.

17,770—PH1, Huizen, llolland. DIeam station to
Dutch colonies. Broadcasts Mon., Wed.,

Thurs., Fri.., Sat., 8:40-10:40 a.m. N. V.
Philips Rudio. Amsterdam.
17,750—HSIPJ, Bungkok, Siam. 7-9:30 a.m., 1-3
p.m. Sundays.
17,350—G21V, S.8. “'Majestie.””
—G2GN, 'Olymple.”
17,300—W2XK, Schenectady, N. Y. Tues., Thurs.,
Sat. 12 to 5 p.m. General Electric Co.
—WS8XL, Dayton. Ohio.
—W6XN, Oakland, (alif.
—WBAJ, Oakland, Calif.
—W7XA, Portland, Ore.
—W7XC, Seattle, Wash.
—W2XCU, Ampers, N. J.
—WIXL, Anoka, Minn,
mental stations.
16,560—G2AA, ship phone.
16.320—VLK, Sydney. Australia. Phone to England.

and other experi-

16.300—PCL, Kootwijk, Holland. Works with
Bandoeng from 7 a.m. Netherland State
Telegraphs.

—WLO, Lawrence, N. J.
16,200—FRE, Saigon, Indo-China.
16.150—GBX, Rughy, England.

15.950—PLG, DBandoeng, Java. Afternoons,
15.375—F8BZ. Y¥rench phone to G2GN.
15,340—W2XAD, Schenectady, N. Y. Broadcasts

Sun. 2:30 to 5:40 p.m., Tues., Thurs. and
Sat. noon to 5 pm., Fri. 2 to 3 pm.;
besides relaying WGY’s evening program on
Mon, Wed., Fri. and Bat. evenings. Gen-
eral Electric Company.

15.300—0XY. Lyngby, Denmark, Experhinental.
15.280—W2XE, Jamaica, N. Y.
15.250—W2XAL, New York, N. Y.
15,210—W8XK (KDKA) Pittsburgh, Pa. Tues.,
Thu., Sat., Sun.. 8 a.n. to noon.
15,120....Vatican City (Rome).
15,000—CM6X)J, Central Tulnucu, Cuba.
—LSJ, Monte Grande, Argentina.
14.990—VK6AG, Perth, Australia.
14,480—WB8XK, East Plttshurgh, Pa.
—GBW, Rugby, England.
14,120—VPD, Suva, Fijl Islands.
14,340—G2NM, Sonning-on-Thames, England. Sun-
davs 12:30-2 p.m.
—XD?, Mcxico City, 2:30-3 p.m.
14,300-14,100—Amateur Telephony.
13.940—. .. .Bucharest, Roumania, 2-5 p.m. Wed,
Sat
13,890—. .. .Mombasa, East Africa.
13,5600—, ... Vienna, Austrla.
13,400—WND, Deal Beach, N. J. Transatlantic

telephony.

13,325—G21V, 8.5. “Mujestic.”’
—G2GN, $.8. "Olympic.”

All Schedules Eastern Standard
Time: Add S Hours for Greenwick
l Mean Time,

Kilo-
Meters cycles
23.00 13,043—0BE, La Punta, Peru.
—. ... Radio-Muroe,”” Rabat,
a.m. Tues., Thurs., Sat.

Morocco,

Time Signals 2 p.m.

23.35 12,850—W2X0, Scheneciady, N. Y. Antipodal
program ¢ p.m. Mon. to 3 a.m. Tues.;
noon 10 5 p.m. on Tues., Thurs. and Sat.
General Electrie Co.

—WG6XN, Oakland, Calif.

—W2XCU, Ampere, N. 7.

—WOIXL, Anoka, Minn., and other ezperi-
mental relay broadcasters.

24.41 12,280—GBU, Rugby, England.

24.46  12,250—FTN, Ste. Assise (l’arls) France. Works
Buenos Aires, Indo-China and Java.

9 a.m. to 1 pm., and other hours.
—KIXR, Manila, P, L
—GBS, Rugby, England.

24.63  12,280—Airplane.

24.68 12,150—GBS, Rugby, England. Transatlantic phone
to Deal, N. J. (New York).

—FQO0, FQE, Ste. Assise, France.

24.89 12,045—NAA, Arlington, Va. Time signals, 8:55-
9 a.m., 9:55-10 p.m.

24.98 12,000—FZG, Saigon, Indo-China. Time Signals,
2-2:05 p.m.

—....0Oporto, Portugal.

25.10 11,945—KKQ, Bollnas, Callf.

25.24 11,880—W8XK (KDKA) Pittsburgh, Pa, Tues.,
Thu., Sat., Sun., noon to 5 p.m., and Sat.
night  Arctic programs. Televislon Mon.
snd Fri. 2:30 p.m., 60 lines, 1200 r.p.m.

—WIXF, Chicago (WENR).
—W2XAL, New York (WRNY).

25.34 11,840—W2XE, Jamaica, New York (WABC).

25.36 11,820—KIXR, Manila. P, I., 5-6 p.in., 11:15 a.n.-
12:15 p.m., 2-4 a.m., and (except Monday)
5-10 a.m.

—....Calcutta, India.
(NOTE: This list is compiled from many sources,

in many schedules.

common.

mitting organizations, and from listeners

schedules.

heard in a short-wave receiver.—EDITOR.

all of which are not in agreement, and which show
greater or less discrepancies; in view of the fact that
most schedules and many wavelengths are still in an
experimental stage; that daylight time introduces con-
fusion and that wavelengths are calcuiated differently
In addition to this, one experi-
mental station may operate on any of several wave-
lengths which are assigned to a group of stations in
We shall be glad to receive later and more
accurate information from broadeasters and other trans-
| i who have
authentic information as to calls, exact wavelengths and
sched We cannot undertake to answer readers who
inquire as to the identity of upknown stations heard,
as that is a matter of guesswork; in addition to this,
the harmonics of many local long-wave stati)ons can he

25.42 11,800—UOR2, Vienna, Austria. Tues., 9-11 a.m.;
Wed., 5-7 p.n.; Thurs., 5-7 a.m.
25.53 11,750—G58W, Chelinsford, Engiand. 6:30-7:30 a.m.
and 1-6 p.m. cxecept Saturdays and Sundays.
25.60 11,690—CIRX, Winnipeg, Canada. 5:30 p.m.
till 8:30. Mon., Wed., Fri., 10:30 Tu.;
11:00 Thu.; midnight Sat. Sundays 11:30
am. to 1 pm.; 10-11 p.m.
25.68 11,670—K10, Kahuhu, Hawail.
26.00 11,530—CGA, Drummondville, Canada.
26.10 11,490—GBK, Rugby, England.
26.20 11,440—KI1XR, Manila, P. 1. 11:15-12:15 p. m.,
2-4 am., 5-10 a.m,
26.22 11,435—DHC, Nauen, Germany.
26.70 11,230—WSBN, SS. “Leviathan’® and A. T. &
T. telephone connection,
—IBDK, 8.8 ‘“Elettra,”” Marconi’s yacht.
27.75 10,800—GBX, Rugby, England, -
28.20 10,630—PLR, Bandoeng, Java. Works with ¥ol-
land and France weekdays from 7 a.m.;
sometimes after 9:30.
28.50 10,510—RDRL, Leningrad, U.S.S.R. (Russia)
28.80 10,410—VK2ME, Sydney, Australis. Irregular.
Wed. after 6 a.m. Amalgamated Wireless
of Australia, Pennant Hills, N, S. W.
—KES, Bollnas, Calif.
28.86 10,390—GBX, Rugby, England.
—LSH, Buenos Aires, Argentina, §-10 p.n.
29.00 10,340—....Paris, France. 1:30-3 p.m. daily;
a.in.  Sundays.
—EAW, La Union, El Salvador, C. A.
20.50 10,160—HS2PJ, Bangkok, Siam. Sun., Tues., Fri,,
8-11 p.m.
29.70 10,095—....‘“Radio Experimental,’” Paris, France.
From 5:45 p.m. dally: Sunday at 7
and 2 p.n.
29.98 10,000—CM2LA, Havana, Cuba.
—....Belgrade, Jugoslavia. Monday 3-4 p.m.
30.15  9,940—GBU, Rughy, England.
30.20  9,930—W2XU, Long Island City, New York.
—....Posen, Poland.
30.30  9,890—LSN, Buenos Alres, phone to Europe,
80.644  9,790—GBW, Rugby, England.
30.75  9,750—....Agen, France. Tues. and Fri.,
4:15 p.n.
30.90 9,700—NRH, Heredla, Costa Rlca. 10:00 to 11:00
p.m. Amando Cespedes Marin, Apartado 40.
31.10. 9,640—71L0, Nairobi, Kenya, Africa. 11:00 a.m.
to 2 pm. Relays G58W, Chelmsford, fre-
quently from 2 to 3 p.m,
~—....Monte Grande, Argentina, works-Nauen
irregularly after 10::30 p.m.
31.23 '9,600—LGN, Bergen, Norway.
31.26  9,590—PCJ, Hilversum (Eindhoven) Holland. Wed.
11 a.mn.-3 p.m. in English, Thurs. 1-3 p.m.,
6-10 p.m., Friday 1-3 pm., 7 p.m. to 1
a.m. Saturday, N. V. Philips Radlo.
31.28  9,580—W3XAU, Byberry, Pa., relays WCAU dally,

—VYPD. Suva, Fijl Islands.

Meters

31.35
31.38

31.48

31.56

31.60
31.80

Kilo-

cycles

9,570—WIXAZ, Springfleld, Mass. (WBZ).
9,550—. .. .Konlgswusterhausen, Germany. 10 to

11 am., 11:30 a.m. to 2:30 p.m., and 3 to
7:30 or 8:30 p.m. Relays Berlin,
—NAA, Arlington, Va, [
—KIXR, Manila, P. 1,
—2ZL2X X, Welllngton, New Zealand.
9,530—W2XAF, Schenectady, wNew York. Mon.,
Tues., Thurs. and Sat. nights, relays WGY
from 6 Dp.m. General Electric Co. *

—WIXA, Denver, Colorado. Relays KOA.
—....Helsingfors, Finland.
9,500—0Z7RL, Copenhagen, Denmark. Around

7 p.m.
9,490—0 XY, Lyngby, Denmark. Noon to 3 p.m.
9,430—XDA, Mexico City, Mex.

—....Posen, Poland. Tues. 1:45-4:45 p.m.;

Thu. 1:30-8 p.m.
9,375—EH90C, Berne, Switzerland. 3-5:30 p.m.

—O0Z7MK, Copenhagen, Denmark. Irregular

after 7 p.m.

—3UZ, Melbourne, Australia,
9,350—CM2MK, Havana, Cuba.
9,330—CGA, Drummondville, Canada.
9.250—GBK, Rugby, England.
9,280—FL, Paris, France (Eiffel Tower)

signals 4:56 a.m. and 4:56 p.m.

—VK2BL, Sydney, Australia.
9,200—GBS, Rugby, England. Transatlantic phone,
9.110—8US, Cairo, Lgypt.
9,010—GBS, Rugby, England.
8,872—NPO, Cavite (Manila) Philippine Islands,

Time signals 9:55-10 p.m.
8.690—W2XAC, Schencctady. New York.

—HKF, Bogota, Colombia,
8,650—W2XCU, Ampere, N. J. ;—WSIXL, Chicago.

Time

—W3XE, Baltimore, Md. 12:15-1:15 p.m.,
10:15-11:15 p.m.

—W2XV, New York City.

—W8XAG, Dayton, Ohio,

—W&6XN, Oakland.

—W4XG, Miami, Fla.

—And other experimental stations.
8,630—W00, Deal, N. J.
8,570—RBI5, Khubarovsk, Siberia. 5-7:30 a.ul

8,560—G2GN, SS. “‘Olymple.””
—G2lV, S88. ‘“‘Majestic.”
8.440-—G2AA, shore-to-ship phone,
8,450—WSBN, SS. ‘“Levlathan.”
8,330—3KAA, Leningrad, Russia.
Tues., Thurs., Fri.
8,160—... Mombasa, Kast Africa,
8,100—EATH, Vienna, Austria.
5:30 to 7 p.m.
—HS4P, Bangkok, Slam. Tues.
8-11 a.m., 2-4 p.m. Tuesdays.
8,030—NAA, Arlington, Va. Time signals 8:55-9
a.m., 9:55-10 p.m.
8,015—Airplanes.
7.980-—VK2ME, Sydney, Australia.
7,930—DOA, Doeberitz, Germany.
Reichpostzentralamt, Berlin.
7,890—VPD, Suva, Fijl Islands. .
7.830—PCV, Kootwijk, Holland, after 9 a.m.
7,770—FTF, Ste. Assise, France,
—PCK, Kootwljk, Holland,
—. ...Rlobamba, Ecuador,
7,660—FTL, Ste. Assize.
7.550—....88. “Bremen."
7.500—. .. “‘Radio-Touralne,”” France.
7,460—YR, Lyons, France. Daily except Sun.,
10:30 to 1:30 a.m.
7,410—é...Eberswa1de, Germany. Mo., Thu. 1-
p.m.
7,810—....Parls, France (““Radio Vitus’’) Tests.
—....Moscow, USSR, 7-7:45 a.m.
7.230—DOA, Doeberitz, Germany.
7,220—HBYD, Zurich, Switzerland. 1st and 3rd
Sundays at 7 a.m., 2 p.m.
7.190—VKG6AG, Perth, West Australia.
5:30 ‘and 10 a.m.
7,120—-0Z7RL, Copenhagen, Denmark. Irregular.
f—_ Around 7 p.m, d
000—, .. .Liakov Islands (north of Siberia),
7.020—EAR(25, Madrid, Spain. 6-7 p.m. )
7,000—F8KR, Constantin, Algeria. -
6,980—EAR 110, Madrid Spain. Tues. and Sat.,
5:30 to 7 pm., Frl. 7 to 8 p.m,
—CTI1AA, Santos, Portugal, Friday, -4-5 p.m.
6,900—IMA, Rome, Italy, Sun., noon to 2:30 p.m.
6,875—F8MC, Casablanca, Moroceo. Sun., ‘Tues.,

2-6 a.m., Mon,,

Mon. and Thurs,
and Tri.

I to 3 pm.

9 am to 7 p.m,

Between

Wed., Sat.
—D4AFF, Coethen, Germany, Sundays 4-6
a.m.; Tuesdays, Fridays, noon-2 p.m,;

Thursdays 4-6 p.m.
6,753—WND, Deal, N. J. ’
6,720—VRY, Georgetown, British Guiana, Wed.

and Sun., 7:15 to 10:15.

6,600—... Berlin, Germany.
6,635—WSBN, SS. ‘Leviathan.’”
6,515—W00, Deal, N. J.
—W4XG, Miami, Fla,
6,425—W2XCU, "Ampere, N. J.i—WIXL, Anoka,

Minn.; and others.
6,380—CT3AG, Funchal, Madeira Island. Sat,
D.m,
Airplane Television.

after 10

6,335—w 10Xz,
—VE9AP, Drummondville, Canada.

6,250—. ... "'Radio-Maroc, "’ Rabat, Morocco.
6,205—HKC, Bogota, Colombiz. 9:45-11:30 p.m.
6,170—HRB, Tegucigalpa, Honduras. 8:15-11 p.m.,

Mon., Wed., Fri., Sat.
6,155—~W9XAL, Chicago,” 111, (WMAC) and Alr-

planes.
6,140—KIXR, Manila, P. 1, '3-4:30, 5-9 or 10°
a.m. 2-3 g.m. Sundays. A
—WB8XK, East Pittsburgh, Pa. Hu., Thu,,
Sat., Sun, 5 p.m. to midnight. -
6,120—. .. .Motala, Sweden, “Rundradio.”” - ¢:30-7
a.m., 11-4:30 p.m. Holdays, 5 a.m.-5 p.m,

—NAA, Arlington, Va.

—....Chi-Hoa (Salgon), Indo-Ching, 6:30-
8:80 p.m.

—W2XE, New York City. Relays WABC.
Atlantic Broadcasting Co.

—FL, Eiffel Tower, Parls, 5:30-5:45 a.m.
5:45-%2:130. 4:15-4:45 p.m. 3

—cs.foulouse, France. Sunday 2:30-4 p.m

—MTH, Rio de Janeiro, Brazil. 5.7 n.m'.)

—EARZ25, Barcelona, Spain, 8-4 p.m.
(Continned on page 316)
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The Car Battery for Automotive Radio

[TH the coming of automotive
radio, new opportunities and new
problems are opened to the Service
Man; as by the use of the auto-
mobile’s storage battery to light the fila-
ments of a car’s radio set. In receivers in-
corporating '24 and '27 type tubes, series-
parallel filament circuits are required; and,
in many cases, the voltage drop across the
heaters  of these tubes supplies grid bias.
For this reason, it is necessary to exercise
proper care in determining the polarity of
the filament leads.
Usually, the negative side of the battery
is grounded to the car frame; and there is

then no additional installation problem;
since the metal shiclding of the set is the
negative filament connection.  However,

when the car battery is grounded at its
positive terminal, it becomes necessary to
reverse its terminal connections, to bring
it into proper relation with the radio re-
ceiver; and also to effect certain changes

By SOLOMON PERLMAN

B W SPRING @

i

Fig. 1

Connections of a car's generator and battery.

l'l'

i

in the charging system. To understand
these, the following explanation should be
considered.

Automotive Electrical Systems

The charging apparatus comprises four
clements: the storage battery, the pgencr-
ator, the reverse-current relay, and the am-
nteter. The manner of their connections is
shown in Fig. 1.

The generator Gois a direct-current ma-
chine, which incorporates a third hrush (1)
to control the current outpuls so that this
will fairly constanl over a wide
range of speeds,

The reverse-current retay R has two wind-
ings: one of many turns of few wire, which
iy the coil operating the retayy and the other
of few turns of wire, which is in
series with the contaets. The first operates
the relay when the onlput potential of the
generator about 12 to 14 volts;
while the that it will
partially demagnetize the relay when the gen-
crator is charging the battery.  When the
voltage of the hattery approaches
that of the generator, the
field is suthciently weakened, the spring on
the armature opens the contaels. This pre-
vents the storage battery from discharging
back into the generator,

For automotive use the ammeter

(Continved on page 309)
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Mounting The Loud Speaker for Automotive Radio

HE location of the loud speaker in a

radio-équipped car is fixed, generally,
by the model and type of the automobile.
In the larger cars, or coupes of practically
any description, the speaker may go under
the cowl, over the windshield, or in any
other convenient location. But in the popu-
lar small sedans, touring cars, etc., there is
apparently no good place for a speaker,
and particularly for one of the regular
magnetic cone type that will give good re-
production.

In my own car, a small coach, I carried
a little 8-inch horn secured over the mir-
ror; but after a short time it became ap-
parent that the quality of reproduction was
unsatisfactory. An RCA “Model 100A”
speaker gave excellent quality, for an auto-
motive installation; but there was seemingly
no place to put it, out of the way.

I then conceived the idea of mounting
it in the floor. A suitable opening was then
cut in the rear floor boards, behind the right
front seat; it might have been made on the
left side, but not in the center, because of
the driving shaft. This was done with a
kevhole saw, without removing the boards.
The speaker chassis was then mounted on
the ‘under side, by the use of stove bolts,
with the cone facing upward through the
hole. One grille cloth frame was then
mounted, flange down, and a piece of heavy
screen, nearly as large as the cloth, was
laid over it; then the other frame, with the
cloth removed, was placed on top, flange
up. The whole assembly, as shown here,
may be secured with the same stove bolts.

For the sake of appearances, it is desir-
able to cut the “ears” from the frames be-
fore mounting them. The first frame, with

By YATES M. HOAG

its cloth, and the screen protect the speaker
against large particles of dirt, and the
screen is heavy enough to be stepped on
without damage.

Finally a square box, of the proper size
to fit over the speaker, was constructed and

fitted to protect it trom mud, dust and
water, The completed arrangement, as
at the left, is compact and convenient

The box was painted with several coats of
black, inside and out, to weatherproof it,
and a gasket of weather-strip was cut to
make a tight fit to the floor, against which
it was held by angle irons and wood-screws.
A metal cover would probably have served,

if one had been at hand.

Finally, of course, a hole of suitable size
was cut through the floor covering, above
the speaker, to finish the job.

This method of mounting the car
ducer not only gets the instrument out of
the way, but scems to assure hetter sound
distribution in the interior of the body.

(1t is considered that proper baflling re-
quires an opening behind the reproducer
diaphragm, as well as in front of it, to
prevent resonant effects and back pressure
on the diaphragm. However, the arrange-
ment described may give good results under
the conditions described.—/Fditor,)

I'l‘})]'()-

SECOND GRILLE
FRAME WITH (5
CLOTH REMOVED

HEAVY SCREEN @

FLANGE
‘DOWN

WHERE BOX GOES

SPEAKER 'N PLACE UN
WEATHER STRIP

The arrangement showw was used to fit a magnetic cone speaker under the floor of a car, giving

good sound distribution within.

At the upper left, the units of the assembly, which is shown com-

pleted Qelow. The speaker itself was attached bencath the car with stove bolts, as shown at the
wpper right; and protected from below by the square box whose details are shown at the lower right.
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A “Roll Your Own” Superheterodyne

This set was built by a custom builder on a special order for a
customer who wanted distance. It is simple and readily con-

structed of standard parts;

N the writer’s experience, the greatest

number of radio set builders began

building sets by substituting parts in

circuits they read about; but, after the
initial interest has subsided, they buy and
asseinble complete kits.  Yet the constructor
can eliminate many of the costly parts by
“rolling his own.”

Personally, 1 believe that the radio-wise
constructor does not care for a mere re-
view of kits, without full constructional
data; and I should like to sce in each issue
of Ravio-Crarr the description of a com-
plete reeciver for the experimenter. 1 there-
fore present lere an account of a receiver
which I designed myself, and built for a
friend, under circumstances which may in-
terest other custom builders.

A Large Order

While visiting in my shop the customer
commented on a set I built for him in 1927,
a five-tube regenerative hookup with a 22
R.F. stage; and commented that the ordinary
cominercial set will now bring in as much
DX as this special model.  What, he asked,
could I offer that would be a little bit
ahead of the neighbor's. I had not antici-
pated an order; but he finally told me, that
if T could build a better set, to do so and
deliver it

After he had gone, T made a mad dasif
for all the catalogs and magazines. I had
a feeling that T was up against it but,
after examining the various circuits, 1 de-
cided on a superheterodyne. High-degree
selectivity is ohviously essential, and a large
output with fine tonal quality for a dynamic
reproducer, T finally deeided on the well-
known Ultradyne system with two stages

the single 1.F. stage
difficulty.

By W. E. SMITH

of R.F. amplification ahead of the modu-
lator, a screen-grid (’22 type) intermediate-
frequency amplification stage, a regenerative
second detector, and two stages of audio.
The circuit is shown in Fig. 1.

This combination was completed and in
the customer’s home within four days and,
after thorough trials, was finally installed

introduces little

WLW, WTMJ, WOC, WHA, KSD, KTNT
and a few others come in regularly in day-
light in the heart of Chicago without inter-
ference or cross talk. An interesting fea-
ture, which eliminates the old “fly in the
ointment” of supers, is that the repeaters
can be prevented from interfering, by tun-
ing the I.F. couplers.
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The layout adopted by the author; the R.F. stages are separated by simple plates, but complete

shielding wonld be better.
short-wave as well

in a suitable cabinet. It is worthy of first-
class components and good housing; it will
bring in plenty of “DX.” Stations a thou-
sand miles distant are picked up in the
middle of the day with loud-speaker volume.

This set, with smaller tuning conacnsers, might be wused to cover

as the regular band.

Construction Hints
In laying out a sét, the best method is to
master the dchematic diagram, then start
in with the first R.F. stage, and mount each
(Continued on page 311)

N .V

4

SRFC2

B

SW.—-

-

FIG.1

»
“B"90

( 2t

L ey L\

{ . ([
TR0 i Fage oL A
“C4" “Ad g45 B 135 C-"4% C-PWR. 'SPK'R.

The circuit adopted by My. Smith.

fication; for which a single screen-grid tube is used.

Fig. 1

Three tuned circuits ahead of the frequency-changer give high selectivity,
This, @ battery model, might be very economically adapted to the new two-volt tubes.

of the resistor R2 is important.

and reduce the problems of I.F. ampli.
The choice
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Automatic Volume-Control Design

The principle of this popular improvement, found in the latest sets,
and methods for applying it to older models

URING the past season, several re=

ceivers incorporating “automatic

volume control” have appeared

and, at the trade show in Atlantic
City, an increased number of manutacturers
were found to have incorporated this ar-
rangement in the models which will be of-
fered during the coming season.

The arguments for the system are many

and good; while those who are opposed to
its use seem to have no excuse but a feeble
inclination against the acceptance of any-
thing startlingly new. It is necessary for
the Service Man to understand the prin-
ciples of this, and all similar innovations in
receiver design, regardless of his personal
opinion of their utility. For this reason,
a brief explanation of the operation of vari-
ous automatic volume-control systems is pre-
sented here.
" The function of the automatic control cir-
cuit is to maintain a constant level of out-
put at the loud speaker, regardless of the
strength of signal available at the antenna.
By means of a manual adjustment, this
mean level may be established at any de-
sired point. In the case of strong local sta-
tions, the automatic control prevents the
terrific crashes of sound which are caused
when tuning from one to the other, on the
ordinary receiver. In the case of weaker
distant signals, the device operates to mini-
mize the eRects of “fading”?—provided the
manual control is set so that the desired
volume level corresponds to that obtained
from the smallest signal strength available
while the fading is in progress. As stated
in past issues of Rabro-Crarm, automatic
volume control seems to be the solution to
the troublesome problem of signal fading
which is fundamental in automotive radio
installations because of ever-varying recep-
tion conditions. Stationary installations are
not subject to this handicap, common to
mobile installations.

Manual Control Methods

You are of course familiar with the two
generally employed systems of control,
whereby the control-grid bias of the R.¥.
stages is made variable or (in some screen-
grid circuits) the potential applied to the
screen-grids is varied. In Fig. 1, both these
systems are Shown in schematic; please note
that at A the biasing resistance comprises
both a fixed and a variable section.

When increasing our volume, by decreas-
ing the bias on the R.F. grids, there is a

In the first diagram (Fig. 2)

By C. H. W. NASON
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1T R.E DETEC.

< L rxeos VAR AL
. = BIAS”  BIAS. T
cap’24 YO DETEC.

.B.

L 100,000 oHMS +1

G ISV.
FlG. 4

Above, the standard methods of wvolume control
in electric sets; the bias on the grids (A) or
screen~grids (B) is regulated by hand.

minimum voltage below which we must not
go if the tubes are not to draw grid cur-
rent. This value is that set down in the
tables furnished by the tube manufacturer.
If grid current is drawn, a spurious impe-
dance appears across the transformer sec-
ondaries and all evidences of selectivity are
lost. -

These same twq systems are applicable
in the case of automatic control and the
circuits are similar, except for the fact that
the volume is controlled by means of the
changing plate currentiin an additional tube
connected as a vacuum-tube voltmeter.

In Fig. 2 we have the schematic circuit of
an automatically-controlled system operat-
ing on the control grid bias of the R.I".
stages which, in this diagram, are repre-
sented by a single tube V1. The different
voltages, as they are taken off the voltage
divider, have been indicated, to assist you
in visualizing the process of operation. ‘The
bias on the volume-control tube V3 is made
manually variable, in order to control the
amount of plate current drawn with a given
value of input signal.

The input to this tube is taken from the
grid of the detector tube V2. When no
plate current is drawn by the volume-control
tube, there is no voltage drop through the
resistance “R,” and the effective bias of the
R.F. tubes is of the normal value, as indi-
cated in the figure.

When a signal is impressed on the grid
of the controlling tube, currvenl is drawn
through the resistance “R”; both the cur-
rent and the voltage across the resistance
are controllable by the variable bias ad-
justment RI. It may he readily seen Thal
the voltage drop across the resistance Ris
added to the grid bias already applied to
the R.F. tubes, and the effective vollage on
the grids is increased with a corresponding
falling off in the gain {hrough the R.K,
stages.

If the cirenit is properly proportioned,
all impressed signals will give a similav
value of output” at the speaker terminals—
a value which mayv be adjusted at will by
setting the bias on the control-tube grid at
the desired point.

" Use of Resonance Meter

Because of this levelling-ofl effect it is
difficult to ascertain the exact point at which
resonance occurs; and it therefore becomes
highly desirable to include a meter MA, to
give a visual indication of resonance in tun-
ing. When this point is veached, the cur-
rent in the plate circuit of the control tube
is at a maximum; an 0-1-scale millianmmeter
may be cmployed.

The visual indicator may also be placed
in the plate circuit of one of the R.F.
stages; in this case resonance will be indi-
cated by a minimum value of plate current.
The meter used will then depend npon the
tubes employed in the R.F. stages. For a
27 the meter should have 2 maximum read-
ing of 10 mils and for a "24, 5 mils.

Constructing an Automatic Control

By utilizing the principles herein out-
lined, it should not be difticult to evolve a
control unit for application to receivers al-
ready in service. The writer has constructed
two such units: one for screen-grid receivers
and the other for carlier models.

The first, shown in Fig. 3, may readily
be adapted to become an integral part of
rececivers constructed later; since the desired
voltages may be readily obtained by re-
designing the power-supply circuit, vather
than by means of batteries as shown here.
The filament supply may be obtained from
the set, or from a separate 2.5-volt trans-
former included in an external unit. Tt is
essential that the switch shown in the dia-
gram be included, in order to avoid running

(Continued on page 313)

the automatic volume control ‘77 % G00ISME . I . )
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The Screen-Grid “Better Booster’’

A little unit which will increase both the range and the selectivity
of a standard broadcast receiver of the battery-operated type

HIS tuning unit, designed for use

ahead of a standard broadcast re-

receiver, is primarily intended to im-

prove the performance of a five- or
six-tube commercial set, which does not give
the selectivity, or perhaps the volume, which
the owner could wish. It will be found
serviceable also, however, in connection with
a selective set which fails to give the de-
sired distance (“DX”).

It was designed as the outcome of ex-
periments with wavetraps after the use of
the more usual arrangement of a tuned
stage of screen-grid R.F. amplification,
alone, failed to give the expected selectivity.
The combination of booster and wavetrap,
here desceribed, obtains this and adds con-
siderable volume to the output of a broad-
cast receiver; and it is so designed that it
does not radiate through the antenna.

Receiving Range Widened

The unit was first applied to a “Model
357 Atwater Kent, with the result of sepa-
vating K'THS from WMC; though there was
then but 20 kilocveles between their chan-
nels, and the former is a 10-kilowatt station
bhut 85 miles away, while the other has but
500 watts and the distance is more than
four tines as great. ‘Then, too, KFI was
separated completely from WSM, on the
adjoining 10-ke. channel, which is four times
as near. Moreover, with the booster on a
favorable night a dozen stations on the
Pacific coast could be brought in, ranging
from the 100-watt KGER up; while without
it, KFI and KNX alone could be heard.

In daylight, the advantage is perhaps more
striking. ‘The writer, in Little Rock, Ark.,
with the same set and the unit ahead of it,
has had noonday reception of WLW, WGN,
WMAQ, WSM, WDAF, KFEQ, KSD,
WMC, WREC, KTHS, KUOA, WBAPD,
KRLD, KWKH, KMOX, WOW, KVOO,

By E. F. HENNING

nothing beyond a hundred and fifty miles
at this hour.

For this reason, the use of a booster unit
of this type should appeal to anyone who
is interested in improving both local and
distant reception. It is especially intended
for use on single-dial receivers; while it
may be used with equal effectiveness on the
three-dial set, the increased number of con-
trols would present added difticulty of
operation.

Design of the Unit

A glance at the diagram (Fig. 1) will
show that we have a screen-grid R.F. am-
plifying tube V1 which feeds its output to
the first R.F. amplifiecr of the broadcast
recciver through the tuned circuit L.3-C2;
thereby making it possible to cut out in-
terfering signals quite sharply. The switches
SW2 and SW3 give the option of working
either directly from the aerial to the re-
ceiver, through the wavetrap, through the
screen-grid tube and wavetrap combined, or
with the screen-grid amplifier alone, as con-
ditions dictate to the operator.

The screen-grid amplifier and the wave-
trap, generally, should be shielded from the
receiver and from each other. However, the
first model built by the writer has given
very good results without shielding. L.ocal
conditions and the amount of interference
present have a good deal to do with this.

The parts should cost but a few dollars;
the average experimenter will have most of
them at hand in his junk box. Here is the
list of those used by the writer in his first
assembly.

List of Components
Two Pilot .00035-mf. tuning condensers,
straight-line-frequency type, and two
Pilot “Art Vernier” dials (Cl, C2);
Two Dubilier fixed condensers—one .0001-
mf. (C3) and one .006-mf. (C4);

KTNT, WHAS, WSB and, of course, three Two Carter fixed resistors—one 10-ohm
locals.  Without the booster, he could get (R1) and one 8-ohm (R2);
Sw.2 TO ANTENNA
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Fig. 1
While My. Henning obtained good vesults with an wunshielded model, it is advisable, particularly
where there are locals, to shield both the amplifying and the wavetrap circuit, and to have the con-
nection to the “Antenna” post short. At the lower right, the aperiodic input of a popular commercial
receiver, showing how the “Better Booster” is coupled to its first tube.

ANOTHER OPPORTUNITY

FOR SALES
HE letters of many Service Men
and constructors indicate that

there is still a demand for distant re-
ception on the part of set owners, °*
which offers an opportunity to be cap-
italized; especially as the fall and
winter seasons of better reception are
approaching.

In response to the general demand
for receivers which are practically
automatic in their tuning, commercial
activity has been devoted to the
production of apparatus which simply
turns on and off, and which is satis-
factory to the great number who wish
merely local or chain program recep-
tion with loud volume.

There are many thousands of en-
thusiasts who are still willing to sit
up and tune for distant stations, and
take pride in their log. For these en-
thusiasts, the “Better Booster” de-
scribed by Mr. Henning will make it
possible to enjoy their hobby at very
low additional cost, and with no alter-
ations on their regular broadcast re-
ceiver. It therefore presents a
money-making hint which many of our
readers will not be slow to turn to
advantage.

One “Twin Coupler” R.F. coil for .00035-
mf. condenser (L.1);

One National 85-millihenry R.F. choke coil
(L2);

One home-made coil—see text (L3);

One Buffalo UX socket, and one Peewee
clip, for V1;

Three Walbert snap switches—two S.P.S.'T.
(SW1, SW2) and one S.P.D.T. (SW3);

One DeJur 8-post terminal strip (7 used);

One panel, 7 x 12 inches, and baseboard,
7 x 11 inches.

Coil Data

L3 was wound on a 3-inch length of 3-inch
tubing, with 70 turns of No. 28 D.C.C.
wire, leaving leads about five inches long.

L1 was used with about 10 tlirns removed
from the secondary (and the primary un-
used) ; but it may be wound, if so desired,
on a l-inch tube of the same length, with
125 turns of No. 28 D.C.C. wire, leaving
leads of suitable length. Coils L1 and 1.3
may be given a coating of celluloid cement,
to hold the windings in place.

If L2 is to be made by the constructor,
since it is intended for use as an R.F. choke,
it should "be wound haphazard. The core
is half an inch in diameter, and 5/16-inch
thick. The flange sides are 21, inches in
diameter, and made of bakelite or hard rub-
ber. The choke should have 1500 turns of
No. 36 wire; the type of insulation is not
important.

(Continued on page 312)
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A fifty-watt “powerizer” installation, as seen

from the back of the control pancl. A safety

device automatically turns off the power when
the screen is opened.

N dealing with sound requirements, as

with illumination, our ideas are being

revised—decidedly upwards. Just as we

started out with the candle as the unit
of illumination, only to find that at least
50 candles represent the practical unit of
present-day light, so in sound generation and
distribution we began with a watt or two,
only to find through actual experience that
many times that much power is required for
satisfactory service.

Just how much power is required for
a satisfactory sound system? Well, it is
entirely a question of the work to be done,
or, in other words, the amount of air to

RADIO-CRAFT
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More Power For the Sound
Installation

From the “250” power tube, the centralized radio

installation steps up to S0-watt tubes for more power
and fidelity

By LUDWIG ARNSON*

be set in motion, which means the size of
the room or the area outdoors; the degree
of volunie desired, which means the inten-
sity of the sound waves as they reach the
listener, the absorption of the sound, which
must be overcome by a satisfactory margin,
since ahsorbed sounds are lost sounds; and
the degree of permissible distortion, based
on the nwsical appreciation of the listen-
ers. Sound systems are—or at least shounld
be—rated on the basis of wundistorted out-
put. By that term, we mean an output of
such fidelity of tone that the most culti-
vated ear fails to detect any signs of dis-
tortion. Undistorted output, therefore, is
quite different from the term, power output.

The undistorted output may be only one
quarter that of so-called power output;
although the proportion is entirely one of
distortion standard. It is this matter of
providing undistorted output, rather than
mere noise, which results in the wide dis-
crepancy in the prices and sizes of ampli-
fiers of supposedly the same power rating,
since one may be based on wundistorted out-
put, or only a fraction of the total power
output of the amplifier, while the other may
be based on practically the full power out-
put.

Proper Use of Power

As listeners have beconie more critical
of electrically reproduced speech and music,
the percentage of available undistorted out-
put to total power output has steadily de-

r—\ P73 urezer ﬁ‘-" p.617 vr-245 A 757 r"‘
Sl iy y I8
R 9 Y N
v % I ? Q. i & l;
Ql <~ : Q<, 2 l N Ii

= < 3

. : L_J

vr2gs
742
P.195 ~/7
‘ﬁ be P63 Ag63 P63 )
i e = = =, »
“ N t N
gy e
P-2/9
vi-2g0
| »-282.2m
L

~mier

The circuit diagram of a 50-watt sound installation, suited to a large auditorium, a hotel, or outdoor work.
two stages of audio (the second push-pull ’45s) is here employed as a “driver”’ to feed into the third stage.

clined.  Therefore, the best types of power
amplifiers are far larger, more claborate
and more costly, for a given purpose, than
those of lower acoustic standards.  Tlence
thie recent appearance of the H0-wall “*power-
izer” or power amplifier, in place of the
10-watt and  I15-watt inslallations hereto-
fore considered ample. It is not so much
the gain in total power output that is be-
ing .s:nnghf, but, rather, the use of a smaller
percentage of the total power output in
achicving the highest  possible fidelity in
the reproduction, that is the long-sought
goal.

Speaking in terms of undistorted output,
it is interesting lo note that the average
liome living room requires only 1.5 watts
for full and realistic rendition of
and phonograph music.  An outpul of 2.5
watts is quite sufficient for the small andi-
torinm with a maximum of 300 people.  An
output of 10 walts is suflicient for the re-
quirements of the large theatre or andi-
torium, or for a concentrated gronp  of
fisteners outdoors.  For scatteved listeners
outdoors, or for the audience of the largest
auditoriums, where the eleetrical voice must
dominate all other noises, the 50-watl amn-
plifier now comes into its own, where real
speech and real music, rather than mere
noise, are demanded.

radio

In order to appreciate more fully the
meaning of amplifier output in terms of

(Continued on page 315)
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The complete unit at the left, with
The last, shown iy detail at the right,

is visible at the bottom of the panel pictured above. The former unit is the “Model PXP245 Driver’’; the latter, the “Model P50/ Power Amplifier.”

* Pice-Pres., Radio Receptor Company.
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ANFORMATION
BurFAu

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but

please observe these rules:

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use
only one side of the paper. List each question.

Those questions which are found to represent the greatest general interest will be published here, to the
extent that space permits. At least five wecks must elapse between the receipt of a gquestion and the
appearance of its answer here.

Inquiries can be answered by mail only when accompanted by 25 cents (stamps) for each separate question.

”»

Other inquiries should be marked “For Publication,” to avoid misunderstanding.

Keplies, magacines, etc., cannot be sent C. O. D,

STEWART-WARNER “SERIES 950”
A.C. SCREEN.GRID SET

(93) Mr. Carol A. Fielding, Highland Park, Mich.

(Q.) A Stewart-Warner screen-grid radio set,
the “Series 950 A.C.” has developed a case of
circuit oscillation, Please advise as to the prob-
able cause of this effect in the “950;"” the means
to correct it; and the procedure in phasing the
several tuned circuits,

(A.) Although the request is terse and appears
be a simple one, the answer must necessarily De
rather extensive.

The circuit of this receiver is shown below:
referring to this diagram, the 0.1-mf. condenser
bypassing the screen-grid of V1 may be the cause
of circuit oscillation over the entire waveband. It
is the smallér of the two condensers fastened to
the front side of the chassis frame (in earlier models
it was riveted directly to the screen-grid prong
of the second R.I. socket) and in appearance
resembles a fire cracker. The quickest way to check
this condenser is to substitute another (of the same
capacity or larger) definitely known to be good.

Circuit oscillation on the higher wavelengths may
be due to an open R.F. plate bypass condenser.
This 0.25-mf. condenser is the large, round one
fustened to the hase and next to the R.F. coils.

Circuit oscillation throughout the tuning range,
accompanied by a blurred reception, may be due

to an open in the fixed condenser bypassing the
R.F. grid bias resistor.

It is to be noted that a screen-grid potential
greater than 85 volts will probably cause cirecuit
oscillation. The cause of excessive voltage at this
point may be due to low resistance in the purple
resistor (its value should be 20,000 ohms) in the

center of the five colored carbon-rod resistors
mounted on one strip.
Each of the tuning condensers is grounded

through an individual contact shoe, which makes
connection with the rotor shaft. If this contact
collects a considerable amount of dirt, loosens,
or becomes corroded, circuit oscillation may result.

Coupling through external wires may cause cir-
cuit oscillation, due to this feedback. Such coup-
ling may exist where the aerial comes close to
the terminal strip behind of the set, or where
it crosses either the reproducer leads or the 110-
volt current supply cord. Once again, it is con-
sidered advisable to point out that a poor ground
may cause circuit oscillation; this is more true
of the ““950” than of many sets of lesser sensi-
tivity. The Service Man perhaps is unaware that
a simple, but infallible, test may be made to deter-
mine whether the ground is a poor one, or whether
external coupling exists. Just conmect an .006-
to 0.1-mf. condenser inside the set, from the frame
to one of the 110-volt power leads at the soldering
lug on the resistor terminal strip to which the

110-volt cord is connected. If, after reassembling
the receiver carefully, all traces of circuit oscilla-
tion are gone, the original cause was unquestion-
ably either outside feed back .or a poor ground.
Having determined that outside leads run directly
to the set and are not coupling back to other parts
of the circuit, change the ground connection.

Exceptional amplification at the higher wavelengths
may result in circuit oscillation at the low-frequency
end of the tuning scale; a condition which is seldom
apparent unless the set is tuned exactly to the
station and the volume control is turned on full.
To cure this trouble, first remove the bottom metal
plate of the set.

Note the three leads running under the large
filter condenser, from the R.F. coils to the plate
of the screen-grid tubes. If these leads are en-
cased in metal braiding, the braiding should be
pulled out more; so that the wire is completely
shielded. If these leads are encased in brass chan-
nel-strips, the filter condenser should be removed,
and the brass clinched over the wires with a pair
of pliers.

Now, when
the cardboard

replacing the filter condenser, omit

strips between the 'shielded leads to

make certain that the pressure on the leads is

sufficient to insure a perfect ground. (For the

same reason, if the condenser is of the large black

type, it should be reversed, so that the paper back
(Continued on page 316)
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(Fig. Q.93) The screen-grid Stewart-Warner *“Series 950" with its power pack, in schematic form: the “television” jacks permit using this audio

channel with a short-wave tuning unit. The jumper at the upper right (

“Speaker Link") is taken out when the dynamsc reproducer is used with this model,
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RADIO

...and YOU Need Radio!?

Many opportunities for service men,
mechanics, radio operators for ship,
shore and broadcast stations

ANUFACTURERSandbroadcast-

ing stations are seeking trained
RCA Institutes men. Millions of sets
need servicing .. .thousands of ships
require experienced operators...
Neverbefore was there an opportunity
like this.

The Only Radio Course Sponsored
by Radio Corporation of America

RCA. Institutes (A Division of Radio
Corporation of America) conducts
courses in every branch of Radio and
assists graduatesin obtaining employ-
ment. Why wait anotherday...Seefor
yourself what Radio willdo for you...

Study Radiounderthedirectionof RCA
...the organizationthatsets the stand-
ards for the entire radio industry...
Study under the direction of RCA ex-
perts...Learn the ‘“‘why’’ as well as
the ‘‘how’’ of radioproblems. .. by act-
ual experience with the remarkable
outlay of apparatus given to every
student.

Graduates of RCA Institutes
Find It Easier to Get Good Jobs

Qtudents of RCA Institutes get first-
hand knowledge, get it quickly and

RADIO-CRAFT

Study Radio

at Home in

your Spare
Time

Increase your earning capac-
ity by learning Radio under
the direction of RCA experts.

Ask about amazing outfit of
special radio equipment su
m to every student oftg:
CAHomeLaboratoryTrain-
ing Course.
See for yourself how you too
can tune-in on success by

stadying Radio in your spare
time.

4 L] 9

Study Radio

by takizgRadio Study Course
atany of these RCA Institutes
resident schools (classroom
instructions). . . RCA ex-
perts instruct you in every
phase of radio . . . The man
who trains TODAY will hold
down the big-money job of
the future.

RCA Institute resident
schools that give classroom
instructions are located in
the following cities :

New York
75 Varick Street
Boston, Mass.
899 Boylston Street
Philadelphia, Pa.
1211 Chestnut Street
Baltimore, Md.
1215 N. Charles Street
Newark, N. J.
560 Broad Street
Chicago, I1l.
222 North Bank Drive

291

Radio Inspectors
$2000 to $4500
a Year

Radio Broadcast
Mechanics
81800 to $4800
a Year

Radio
Operators
£90 to $200

a Month
(Board Free)

get it complete. Success in Radio de-
pends upon training and that’s the
training you get with RCA Institutes.
That’s why every graduate of RCA
Institutes who desired a position has
been able to get one. .. usually in
from three to ten days after gradu-
ation. That’s why trained graduates
are always in demand!

Send for

FREE BOOK

...Or step in at any of our resident
schools and see for yourself how you
too can quickly place yourself upon the
road to success inRadio...how youcan
speed up your earning capacity...
earn more money than you have ever
earned before. Come in and get our
FREE BOOK or send for it by mail.
Everything you want to know about
Radio. 40 fascinating pages packed
with pictures and descriptions of the
many opportunities in this fastest
growing industry of today.
Send for Free Book Today!

RCA

INSTITUTES
INC.

A Division of Radio Corporation of America

RCA INSTITUTES, Inc.
Dept. SRA-11, 75 Varick Street, New York

Gentlemen: Please send me your FREE 40-page book
which illustrates the opportunities in Radio and de-
scribes your home laboratory methods of instruction.

Occupation....
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What's NEW
_in RADIO?

November, 1930

A

developments in radio, just as soon as they come out?

HOW would you like to be posted on the new things and new
How would you like to receive mail from the country’s leading

radio manufacturers, wholesale radio mail order houses
progress? How would you like to receive regularly,

plete service to you.

Would you like to locate a manufacturer of a certain
product? Would you like to know the name of a jobber
near you handling some particular item you may be intéer-
ested in?  Let us solve these questions for you.

This Handy Practical Portfolio

bscriber to our service receives ome of these 10 by
fsv‘;;%hm;ciordeon portfolios made of a durable material, in
which to save the valuable data we send you.

Just Pin
Dollar
Blll to tlf}llﬁ NATIONAL RADIO TRADE DIRECTORY,
.form’ 303 Fourth Avenue, New York.
in and
M al 1 at Gentlemen:
once!

NAME

..............................................

and publishers in the radio industry? How would you like to
have access to the most complete radio data files ever compiled, containing all the important facts in every phase of radio
catalogs, folders, circulars, price lists,
keeping you in close touch with the happenings in the radio industry for an entire year?

NATIONALRN

-

Enclosed please find $1.00 for one year’s subscription to your “Big Mail” and ‘“Radio” Information Service.

bulletins, samples galore, etc.,
This is only part of our com-

amateur, experimenter or pro-
afford to be without our comprehnsive

all

for

No live radio dealer, fan,
fessional can
service.

Our business is the nerve
center of the radio industry,
reaching out everywhere, col-
lecting data from every avail-
able source, maintaining the
most complete service of its
kind in the world.

You will realize that the
amount we spend for postage
alone does not cover the
charge for our service. The
$1 subscription fee barely pays
. the necessary expenses entailed in mailing.

A subscription to our service

. will actually save you many
times the small cost of $1.00.

If there is any additional information you may require
before subscribing, write for further details.

Wty&%day

303 FOURTH AVENUE
NEwW York, N. Y.

It is under-
stood that you are to put my name on your stencil list to receive mailings, including catalogs, bulletins, price lists, samples,
etc. I am also to receive free a 10 by 15 inch accordeon portfolio.

.........................................................

A




November, 1930

RADIO-CRAFT

The Radio Craftsman’s Own Page

A SIX.COIL SWITCH
Editor, Rapio-Crarr:

I have made a coil-switching arrangement
for my short-wave set which may be of in-
terest to other Rapro-Crarr readers. It is
possible to add another ring to those shown,
if an aerial winding is to be used.

The set is very compact; the panel is only
7 x 10, and the haseboard 91, x 914,. It was
built originally as an adapter. [ intend to
rehuild it and put the coil-switch knob in the
center of the panel. With a sct like the
Pilot “Super-Wasp,” two switches of this
kind could be used, one for each stage; and
operated with a single diul.

I have found too that, by connecting a
wire Lo iy short-wave set’s plate post, while
I amn using the phones, and the other end
of the wire to the corresponding “P” post
of the first audio transformer in my set, 1
get loud-speaker vohune, even though the
connecting wire runs through several rooms.
The broadcast set is a 6-tube Fada neutro-
dyne. The same result is obtained by using
a winding of an A.F. transformer, or any
choke, in place of the phones.

The switchblock of my combination is
made of a piece of fiber, with holes drilled
into it.  In this there arc four spring con-
tacts, each made of two pieces of brass
rod, which are forced apart by springs, and

tory, is to have a high-voltage wire from
the “B” battery touch some part of the
circuit where it does not belong, and burn
out one or more tubes.

It has often been suggested that a re-
sistance unit be inserted in each “B” bat-
tery lead, to limit the current which could
flow in case of a short-circuit; but until
recently no resistance units suitable for the
purpose have been available.

Fixed resistors are unsuitable; because a
value of several hundred ohms is necessary
to limit the flow of current, and this is
high enough to interfere with normal op-
cration. What is needed is a ballast re-
sistor with a very low value when cold, and
a comparatively high one when hot.

This property is found in the filaments
of new Mazda lamps, now available at the
low price of 20 cents each. The 115-volt,
25-watt lamp has a cold resistance of but
42 ohms; but when it is connected across
45 volts, the value rises to 360 ohms, and
will thus limit current flow to 125 milliam-
peres, a safe value for the filament of a
22 tube.

If it is desired to protect '99s or other
tubes of 60-milliampere filament rating, 15-
watt Mazdas should be used. These have
a resistance as low as 75 ohmms when cold,
rising to 638 ohms when heated. This will
limit the current flow to 70 milliamperes,
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My, Kulnv's shortwwvave set is shoun
above, with ils fived coils at the upper
right.
connected cleetrically by short flexible wires.
These spring contacts connect four metal
vings with switchpoints, formed by flat-
headed serews, countersunk into the bakelite

plate.
Joun Kunxvy,
758 College Avenus,
Winnipeg, Manitoba,

PROTECTION FROM “B” VOLTAGE
Editor, Rapvio-Crarr:

One of the most annoying accidents that
can happen in a service workshop or labora-

LAMP _-—B BATTERIES-

[

? H we |
" im a8 oG, AMF.

84221 8-

B+as,

Fig. 2
These batteries are fused with small Masda
lamps.

L Instead of rotating the coil assembly, in this set a rotating
multiple switch 1s used.
four contact points on each side; the large plate mounts the
coils; and the switchpoints on the smaller connect with four

The switchblock at the left has

concentric metal rings.

not too far above normal for these tubes.

I have not found a case where the added
resistance was objectionable or even notice-
able; but, if it should be, the simple remedy
is to by-pass the audio-frequency current
around the “B” battery supply by the use
of one or two 2-mf. condensers.

Frenerick E. Warp,
Box 25, Catawmet, Mass.

(The by-passing of the “B” battery and
its ballast-resistor lamps may well be done
in the manner diagrammed (Fig. 2) so that
each plate circuit—detector, amplifiers, and
power tube—will have its own shunt to “B”
minus, as in a wecll-made socket-power
unit.—Editor.)

MAKING SELENIUM LIGHT-
SENSITIVE CELLS
Editor, Ravio-Crarr:

Although the selenium cell has found little
application at audible frequencies (such as
are encountered in sound-picture operation)
because of the “lag” of selenium at these
Trequencies, nevertheless this substance is
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The answers fo your questions
on building, test-
ing and repairing
radio sets

The three volumes of this Library cover the entire
field of building, repairing and “trouble-shooting”
on modern radio receivers. The Library is up-to-
the-minute in every respect and is based on the very
latest developments in the design and manufacture
of equipment, The rapidly-growing interest in
short-wave reception is thoroughly covered in a com-
plete section which deals with the construction of
this type of apparatus.

Radio
Construction
Library

By JAMES A. MOYER and
JOHN F. WOSTREL

University Extfension, Massachusetts Department
[

Faculty,
Education

Three Volumes — 993 Pages, 6x9
561 lllustrations

VOLUME |I: presents the fundamental principles of
radio so clearly and simply that anyone of average
training will be able to read, understand and apply
them. In one chapter alone, it gives actual working
drawings and lists of materials for the construction
of eight typical sets.

VOLUME I1: fully discusses all of the elementary
principles of radio construction and repair. An ex-
planation of the necessary steps for ‘trouble-
shooting,”” repairing, servicing and constructing radio
sets successfully.

VOLUME Ill: covers the essential principles under-
lying the operation of vacuum tubes in as non-
technical a manner as is consistent with accuracy.
It discusses the construction, action, reactivation,
testing and use of vacuum tubes; and an interesting
section is devoted to remote control of industrial
processes; and precision measurements.

EXAMINE these books for 10 days FREE

This Library is not only a thorough home:study
course, but a handy means of reference for the more
experienced radio experimenter, repair man, and radio
shop-owner. To these men, as well as to those who
desire to advance in the radio profession, this offer
of a 10 days’ Free Examination is made.

Simply clip, fill in, and mail this coupon

S M cGRAW-HILL S—
FREE EXAMINATION COUPON

e e e e e e e e e e

I McGRAW-HILL BOOK COMPANY, INC.,

| 370 Seventh Avenue, New York. I
I Gentlemen:—Send me the new RADIO CONSTRUC- I
TION LIBRARY, all charges prepaid. for 10 days’ l

I Free Examination. If satisfactory I will send $1.50
in 10 days, and $2.00 a month until $7.50 has heen |

| paid. If not wanted I will return them at your
I expense. |
I Name . ieevivieionranrniasnens 0000 000000 5050 I
| Home Address ...........coiiiiiiiiiiiiiiiie . :
I City and State ........ T TN I
I Position ........... e A A LAY, TR TR, |
J Name of COmPanT........oioiviivina R.C. 11-30 |
N
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fe==== | For SERVICE MEN

. TONE TEST
| . ONSTRATION RECO C

'ENABLES YOU to SERVICE
SETS in SIX MINUTES . . ..

ERVICE MEN—HERE IS A PRACTICAL TIME
AND MONEY SAVER FOR YOU. With the

new TONE TEST DEMONSTRATION RECORD you can instantly 0:.'
detect faults in cabinet construction and rattles in metal parts of a S e @
chassis. When this demonstration record is played the low rumbling :.::’.:.‘ .'.':

notes will show up defects in cabinets. Loose parts start into vibration. .n,’a.:.o.
When the high shrill notes are played you can instantly detect loose e St ietes &
parts in the chassis. The frequency range of this TONE TEST DEM- % ove", ", oo,
ONSTRATION RECORD enables you to make a RAPID and COM- s vl :.:- ‘.
PLETE service job of any radio receiver. ALL IN SIX MINUTES see®e ea'® el
—and you assure yourself that the set is in PERFECT condition before .:.:-0.',. Py
it goes on the service floor. Defective tubes can be found when you play o o *% *a &
this record. It’s a real help to any service man. Ask those who are N I A
using this record. %o . .:. s’ 0'0:
0"‘.. ° o * ‘.o. ‘.'o
o °® N.: o,
Recorded and produced for the publishers of "RADIO" . S o .o. ° e,
and sold to you on a money-back guarantee. *Te% 0 :'. ‘e o™
B )
e ® . Y
_Only $4.00 SPECIAL INTRODUCTORY OFFER YRR P,
IN THE)}J”S) Buy a standard package of 6 of these records and o5 ‘te ae * '.. : L
’ - give one to each of your salesmen. SIX RECORDS 0% e "o et "’ “ «? 3
: FOR $5.00, postpaid. Se® M, 9 " RRMLYS o8
..!', ® e o. o’ e
)‘...'.‘:.'..'. - —Shipments made "
SO £ on same day your
TN 1A\ . . order reaches
RADIO ™ .
Pacific Building,
San Francisco, California.
Send . Demonstration Records
to me immediately upon receipt of this order.
lenclose $.. oo in full payment.
(Prices: $1.00 each, or $5.00 for six) G
[0 CHECK HERE IF C. O. D. SHIPMENT IS WANTED
4
Name 0
Street and Number 7 L 24
O ()
City 4
§fa+e
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SELENIUM CELL

H|ﬂ5||}—@§541>—

Fig. 1
Two handy methods of mounting a selenium
cell, at A and B; the latter uses a flashlight-
bulb base C. The standard circuit is given
at D.

a favorite with the experimenter on photo-
electricity; because selenium cells are ca-
pable of generating enough current to op-
erate a sensitive relay directly, without the
intervention of a stage or two of amplifica-
tion, as when a gas tube is used. The
beam from a flashlight at a considerable
distance is sufficient illumination to operate
the circuit, in most cases.

The writer has made four of these cells
since January; only two of which were sat-
isfactory, because of lack of experience.

Selenium, obtainable from any large
chemical supply house, is placed in a pyrex
test tube and heated in an electric furnace
or over a Bunsen flame to a little above its
melting point; which is 217°C. or 422°F.

This process should be carried out under
a hood or in the open air; as the fumes of
the - selenium are poisonous, care should be
taken not to inhale them.

After the selenium is heated it should be
allowed to cool slowly; and, as the tempera-
ture decreases, it becomes more plastic.
Now, by turning the tube nearly upside
down, the selenium may be poured in long
cylindrical threads onto a piece of glass or
mica that has been slightly warmed to the
same temperature.

The diameter of these threads depends
upon the temperature; those most suitable,
when made into cell form, have a length of
about 3-inch and a diameter of about 1/25-
inch.

Annealing is the next step. This makes
the selenium light-sensitive.

The selenium threads having been placed
on a sheet of glass or mica, this sheet is next
placed on a copper heat-diffusing plate. An
open flame or electric heater heats this
plate, on which is placed a thermometer.
The temperature is now gradually brought
up to about 130 deg. Centigrade (266 deg.
F.); when the selenium changes from a
shiny black mass to a dull gray, crystalline,
light-sensitive substance.

Now, slowly raise the temperature toward
the melting point, until the threads are en-
tirely crystallized.

When the first signs of melting are ob-
served (that is, the crystalline structure
shows signs of disappearing, as observed
through a magnifying -glass), two platinum
or nickel wires, which have been previously
ared, are stuck each about 14-in. into
' the threads; and the temperature is

K
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immediately lowered about seven degrees.
Keep the mass at this heat for about 30
minutes. Then gradually lower the tem-
perature to about 180 degrees Centigrade
(357 deg. F.); and hold at this temperature
for several hours; finally lowering to room
temperature.

Burnt-out filament ballasts or grid leaks
furnish good tubes for mounting the sele-
nium filament. The tubes are to be capped,
and the leads on the filaments soldered to
these caps (through which the leads should
protrude). This is shown in Fig. 1 at A.

Another protective mounting includes a
perfume bottle (as shown at B), in the neck
of which is mounted the base of a flash-
light bulb (C) to which the leads of the
selenium filament have been soldered; seal-
ing wax will be quite satisfactory as the seal.

The completed cell usually has a resistance
of about 14,-meg. When it is connected as
shown at D (Fig. 1), a slight current will
be indicated (the “dark current”) if the
cell is shielded from light; a greatly in-
creased reading is obtained when the cell
is exposed to light. The resistor R is a
meter safety shunt.

Bernarp T. Riva.
East Long Branch, N, Y.

Uoltage Distribution

(Continued from page 264)

does not equal the result calculated by,
Ohm’s law, check for a bleeder resistance,
connected between the common junction of
the cathodes and their resistor and some
part of the plate or screen-grid circuits.

Whereas it was customary, in days past,
to operate all radio-frequency amplifying
tubes at like values of plate voltage, such
design is not general today. Two tubes in
a four-tube system may be operated at one
plate voltage, and the other two tubes at
a higher voltage.

After all is said and done, such arrange-
ments do not introduce new electrical laws;
all are governed by laws developed years
ago. The marked difference between the
old and the new is nothing more than the
use of a greater number of resistors and
closer linking of circuits.

Such unconventional forms of voltage dis-
tribution mean much when testing receivers.
An open plate circuit in a conventional sys-
tem would interfere with the grid bias. In-
many systems used today, wherein a bleeder
resistance, connected between the “low” end
of the plate winding and the junction be-
tween the grid-bias resistor and the cathode,
supplies current to the grid-bias resistor, a
bias will be evident without a plate-current
indication upon that meter.

Times are changing and systems are
altered. Take nothing for granted, and
visualize new methods of connection.

The Flying Service Man
(Continued from page 267)

when I did work overtime, T had actually
accomplished less work at the end of the
week.)

8:30. a.m. I reported at the shop, turned
in the previous day’s reports, and received
orders for the day. 1 drew supplies from
the stock room, and arranged the calls in
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New Developments!

Complete Instructions and
Data on All Recent Radio In-
ventions Now Yours for
Ready Reference in This One
Big Guide Book of Radio

BYRD'S ANTARCTIC RADIO EQUIPMENT—
Recolvers, transmitters and latest navigation alds
used ot this epochal tlight fully described,

TELEVISION-—Mr. C. I'. Jenklns, father of tele-
vislon and radio movics, gives you In his own
words  ecomplete directions tor building practical
televislon equipment.

INTERFERENCE ELIMINATION — New methods
systematically outlined by W. F. IFleming, radio
cngineer.

RADIO AUTO-ALARM —Description of new de-
vice for ships which keeps the S08 wateh while
operator s oft duty,

SHORT-WAVE APPARATUS — Commercial and
amateur, described and fllustrated.

NEW BROADCASTING EQUIPMENT—Temper-
aturg-controlled 1’ezo crystal osclllator; 100 per
cent. modulation panel and other now apparatus.

—and theso arc only a few of tho NEW subjects
added to tho most complete radlo handbook ever
published—

THE, RADIO
MANUAL

A Handbook for Students,
Amateurs, Operators and
Inspectors

Mero's the answer
to overy questlon
about the prin-
ciples, operation,
and maintenance
of apparatus for
radlo transmit-
ting and °recelv-
Ing. Important
now chapters
have been added
to bring it right
up te the minute,
Many new photo-
graphs and dla-
grams have heen
Ineluded. Tt s
now more than
ever the one coin-
plote handbook
coverlng the en-
tire radlo fleld.

A Complete
Course in Radio
Operation in ONE
VoLUME

Prepares for Government License
20 big chapters cover: Klementary Ilectrleity
Magnetism; Motors and Generators; smrngey B"a“t(-‘
terics and Charglng Circults; The Vacumn Tube;
Circuits Employed In Vacuum Tube Transmitters:
Modulating Systems and 100 Per Cent. Modula-
tfon; Wave-Moters; v}’iezo-El ctric  Oscillators;
Wavo Traps; Marine Vacuum 'fube Transmitters;
Radlo Broadcasting Equipment; Arc Transmitters;
Spark Transmitters; Commerclal Radio Recelvers;
Marconi Auto-Alarm; Radio Beacons and Direc-
tion Finders; Aiﬁcruft Radio Bquipment; Practical
}‘:tlg:}slgn 8ndBadladh}4 Mmlesc:l r&il minating Radlo

erence ; aws _an ; Hun-
dling and Abstract?ng Traffic. Brogtlaulonsy WEIER

Sreparhed bGy Official Examining Officer
he author, G, E. Bterlng, 1

and Examining Officer, RgdiosD}}gt%ign,lnﬂwgr
Dept. of Commerce. The book has been edited In
detall by Robert S. Kruse, for flve years Tech-
nical Editor of @ 8 T, the Magazine of the
American Radlo Relay League, now Radio Con-
sultant. ~Mafly other experts assisted them.

it 1 Examine it FREE!

o latest edition of ‘“The Radlo Manual’’ is now
ready. Nearli: 800 p?es; 369 {llustrations. Hound
in  flexible abrikold. The coupon brings the
volume for free examination. Within 10 days you
may return the volume or send the price of $5.00.

MAIL THIS COUPON

--------------------------"
D. Van Nostrand Co., Inc.

250 Fourth Ave., New York.

Send me the Revised Editlon of THE RADIO
MANUAYL for examination. Within ten days
after receipt I will either return the volume or
send you $6.00, the price In full. (R.C. 11-30)
Name ....... cevesessaransane
Strecet and No.... ceiesesessvestensernna
City and State............ “eecssssesrsstssannnas
Business connection ........
LE L L LD LD LT T} L ) T o
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UTILITY CONDENSERS

——— Tobe Replacement Utility Condensers are designed especially for power pack
/(' - V24 repair work. They are protected from moisture by a new wax coating process recently
= developed to meet the requirements of condensers for this type of work.
The terminal arrangement is especially desirable for replacement work. These
;l Utility Condensers are furnished with a looped tin wire connected to both condenser
l terminals, which may be cut to the desired length when the condenser is used.
I{WW These condensers are furnished in various capacities and working voltages,
'W making it possible to rebuild and repair any condenser or condenser block. Their
MMMMEMM compactness makes it very easy for a serviceman to fit them into the space formerly
: provided for the condenser block.
Each condenser carries a label giving its capacity and working voltage, and is packed and sealed in indi-
vidual moisture-proof container. They are without exception the most universal line of condensers yet
designed and will stand up for a long period of use.

UTILTY CONDENSER
)

ﬁ/‘ W "

Working Working
Type Voltage List Type Voltage List
No. Capacity D.C. Size Price No. Capacity D.C. Size Price
331 1 mfd. 300v. 134x134x3%4 $0.75 662 (new) 2 mfd. 600v. 234x29%4x1V%  $2.85
332 2 mfd. 300v. 134x134x3%4 1.45 881 (new) 1 mfd. 800v. 2%4x2%xl1 1.70
441 1 mfd. 400 v.  134x134x114 1.10 882 (new) 2 mfd. 800v. 234x2%4x2 3.35
442 2 mfd. 400 v. 254x254x7% 2.15 1101 Imfd. 1000v. 234x254x154 1.75
601 1 mfd. 600 v. 2%4x2%%x%4 1.45 1331 imfd.  1300v. 4¥x3x1Y4 2.25
L
> PIG=-TAIL RESISTORS
Fused-Metallic

Individually bridge-calibrated. il oS ey e
Tungsten-nickel-cadmium-coated. )
Unchanging with age.

Values ENGINEERED, not sorted.

Pigtails. - ) TOBE 2-WATT RESISTOR
Fits standard mountings. ,
Heavy internal fused-metallic contact. 200 ohms to 50,000 ohms............ $0.75
Unexcelled  for Loftin-White  direct-coupled 100,000, 250,000, 500,000 chms, 1 to 10 Megs., each............
circuits.
For meter-multiplier work an exceptionally ac- TOBE 5 WATT FITS ALL
curate resistor, calibrated to within onejhalf ’ :
of one per cent. will be furnished at three times STANDARD MOUNTS
WA negEian Hsh Fee 100 ohms to 30,000 0hmMIS.ceeoeeoeeeeeeeeeeeeee. s $1.10

The official interfer- 50,000 ohms .cocoeeeeeee. eeeeeeeeene
ence hand-book con- 100,000 ORMS —oovoooeoeeooeooeo -
tains circuit diagrams, Y, oand 1 Meg. (Long Type) oo

photographs, hints on
how to correct radio

interference, list of TOBE 10-WATT RESISTOR

having  Interference 200 ohms to 25000 ohms ~ , $1.25

Ordinances, and LTHV) ) 3 e ——— : 125
Modetl Interference 50,000 ohms .occoeeee.. T R - L10
Lawhf} ,?0 pages of 100,000 OhMS wovvovooeeoeeeeeee 1.10
Kg}:t Vile ImiSunTas Y4, Y%, and 1 megohm........_.. sl 1.00
Sent Prepa ig for The 4, ¥4 and 1 megohm 10-Watt TOBE Resistors
Twenty-five ents, list f 1.00

Coin, Stamps, Money . ist for § Y.

Order or Check. Non-Inductive—Short Path—Non-Capacitive

TOBE DEUTSCHMANN CORPORATION

Filterette Division CANTON, MASSACHUSETTS

PIONEER AND LEADER IN ELIMINATING RADIO INTERFERENCE
OF EVERY DESCRIPTION

X
-
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proper order to comply with appointments,
reduce mileage and save time.

9:00 a.m. Atwater Kent “Model 40”; com-
plaint, “Local only and that very faint and
spread over the dial” Diagnosed case en
route as an open detector filament circuit
or burnt-out dctector tube. Visual inspec-
tion showed tube not lighted; new tube did
80. Gave complete circuit and the tube test,
and found everything O.X.

9:20 am. Victor Combination “RE-45"3
complaint, “Set won’t work.” Diagnosed
en route as any possible cause. Visual in-
spection revealed pilot lamp burnt out. Ran
complete circnit and tube test; everything
0.K. Why, oh, why, do so many people
think that because the dial lamp won’t light
the set is dead? It’s a convenience, not a
necessity. i

9:30 a.m. Majestic “72”; complaint, “Set
plays for a while, then stops.” Diagnosed
as tube or resistor trouble. Visual inspec-
tion, while running tests on circuit and tubes
which proved O.K., and waiting for trouble
to develop, showed the detector tube sud-
denly cooled. Meter across filament read
high, therefore trouble not in circuit to tube.
Replaced with new tube; now O.K.

“Model 40:”

9:45 am. Atwater Kent
complaint, “Noisy.” Diagnosed as almost
anything. Visual inspection revealed no

acrialj ground wire attached to ground post,
thereby utilizing capacity of power trans-
former to 110-volt line for a pick-up.

(This showed poor salesmanship; always
recommend that the customer use an an-
tenna—it boosts the salesman’s commission,
gives better results and thus helps the sale.)

I explained the necessity for an aerial;
this light=line gets all the static and power
noises, and only part of the signal. The
circuit and tubes tested O.K.

10:00 a.m. Another A. K. “Model 40:”
same complaint; same conditions.

10:20 am. Atwater Kent “Model 65-C”:
complaint, “Noisy.” Visual inspection showed
nothing wrong. Ran complete circuit and
tube test, all O.K. A slight blow on cabinet
revealed microphonism in circuit or tube;
tapping cach tube localized trouble in ’45.
Switching the push-pull tubes showed that
the trouble was in the same tube; removing
it from the socket, and striking it a hard
blow with the hand, restored the elements
to their proper relative places. Another
satisfied customer; because he did not want
to pay for a new tube.

10:35 a.m. Majestic “Model 92”; com-
plaint, “Set dead.” Not diagnosed. Visual
inspection showed burnt-out '80 tube. Re-
placed it and ran complete test. All O.K.

1045 a.m. Atwater Kent “Model 40”:
conmplaint, “Set dead.” Not diagnosed. Vis-
ual inspection showed a ’26 in the ’7T1A
socket.- Found a ’71A burnt-out.. Replaced
tubes and ran test. Explained to customer
that burnt-out tubes must be replaced with
similar types.

10:55 a.m. Majestic “72”: complaint, “Send
Service Man.” Diagnosed as “no trouble.”
Customer out; left note stating I would call
next day. (Next day, customer wanted op-
erating instructions; gave them and ran
test, inding everything 0.K.)

11:10 am. Rogers “Model 200A”: com-
plaint “Wants complete test.” Diagnosed
as another social call. Visual inspection
showed loose pilot lamp; complete test
showed everything O.K.

RADIO-CRAFT

11:25 a.m. Radiola “33”: complaint noisy.
Diagnosed as defective tube, or no aerial
as above. Visual inspection and complete
test showed everything O.K. Inspected
aerial; it was 200 feet long, and parallel to
car-line feeders. Shifted it to right angles
with the line, and shortened it to 90 feet,
including lead-in. Noise reduced 80c.

11:40 a.m. Atwater Kent “Model 40”:
complaint, “Improperly installed” (Cus-
tomer had installed set himself.) Ground
wire properly attached to set, but just
wrapped around radiator leg, insulation and
all; no aerial. Installed ground clamp,
tacked up ground wire; supplied light-
socket aerial plug and advised aerial. Set
tested O.K.

12:00 a.m. Dinner—very important call.

1:30 p.m. Atwater Kent “Model 36”:
complaint, “Burnt smell.” Diagnosed as
short circuit. Visual inspection showed
plates of ’80 red-hot. Brought set in for
repair to filter condensers.

1:45 p.m. Wrong address. Phoned shop
and verified address as received from cus-
tomer.

2:00 p.m. Majestic *“71”: complaint,
“Burnt-out pilot lamp.” Diagnosed as
burnt-out or loose. Visual inspection—

burnt-out. Replaced it and ran test; all
O.K.

2:15 p.m. Majestic “92”: Complaint not
specified. Customer declared they didn’t
call for service. Diagnosed as salesman
worried about sale.

2:35 p.m. Rogers “490”: complaint, “Set
won’t work.” Not diagnosed. Visual in-
spection showed Amperites in 110-volt cir-
cuit red-hot; on removing the Raytheon tube,
they became normal. Test showed shorted
filter condenser; took power pack to shop
for repair. -

2:50 p.m. Atwater Kent “Model 40”:
complaint, “Improperly installed.” = (Cus-
tomer had made his own installation; mno
aerial, no ground.) Installed ground wire,
supplied light-socket antenna plug, and ad-
vised aerial. Ran complete test and re-
placed one wealk ’26.

3:30 p.m. Atwater Kent “Model 36”:
complaint, “Set dead—tube won’t light.”
Diagnosed as open 110-volt circuit; visual
inspection showed all tubes but '80 lighted.
Replaced this; ran complete test, and found
shorted lightning arrester. Installed a new
one; now all O.K.

3:55 p.m. Victor Combination “RE-45":
complaint, “It sounds awful.” Diagnosed
as tube trouble or open bias resistor. Visual
inspection—all O.K. Aural inspection (lis-
tening) suggested broken diaphragm. Re-
placed diaphragm with new one. Tested
pickup by tapping needle both ways; re-
sponse one way but not the other—central-
ized armature. Cautioned customer against
forcing pickup against turntable. Set still
sounded weak: complete test showed, for
the first time in my experience, that one
side of the ’80 had very low emission. This
was not due to low A.C. voltage from one
side of the secondary, nor to an unbalanced

secondary. A new ’80 was installed, and all
was O.K.
4:45 p.m. Victor Radio “R-32”: com-

plaint, “Pilot lamp bufnt out”” Visual in-
spéction showed lamp loose in socket; ran
complete test. All O.K.

4:55 p.m. Victor Combination “RE-45":
complaint, “Bad hum, and phonograph
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~*  SUPER-HET
BY LAFAYETTE

It's here at Wholesale! The new Lafayette
Super-Heterodyne.  Super-selectivity — and
then some. Intermediate-frequency amplifica-
tion that puts a new thrill in radio recep-
tion. The sharpest radio freqguency circuits
ever produced. A custom built “Super” that
is breath-taking in its newness. The new
A.C. operated Lafayette Super (R.CA.
licensed) 1s a nine-circuit, screen-grid re-
ceiver. Amazing low price. Write for

particulars.

LAFAYETTE WIDE WORLD
SHORT WAVE RECEIVER

Enjoy the thrill of perfect short-wave re-
cep]ti}én with the new LAFAYETTE WIDIS
WORLD SHORT WAVE RECEIVER. A.C.
Push-pull amplification. Double
Operates on a wave length of
Pulls in stations all over

operated.
Screen Grid.
9 to 550 meters.

the world—Java, Australia, Holland, Eng-
land, etc.

Priced sensationally low.

WHOLESALE RADIO
SERVICE COMPANY,
38 Vesey Street,

Dept. L-17, New York.

Send me a copy of your l
1931 radio catalog ABSO-

l LUTELY FREE. I am

particularly interested in l

RADIO } New Lafayette Super-
CATALOG! § s Heterodyne .
New ( ) New Lafayette Wi de
1931 world Short Wave Receiver
Whole- ,
sale NAMO. o oo voveossnesaoronassscs
Radio
Catalog. ' AQALESS, «vvvseaeeraseoranssns ’
Coupon
bring TOWN. . ovvronvonnovans State.....
yours

If your subscription to RADIO-CRAFT ex-
pires with this issue, or even the next, read
the announcement on page 308 NOW.

Send now for this i
new free radio catalog ;
which saves you many dollars on

radio outfits, kits, parts. tubes and accessories! Also
TIME CONVERSION CHART FREE. Tells you in-
stantly what time it is in any part of the world! g
Given free if your request for catalog reaches us §
this menth,

=R

Geriwine PILOT Products’
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RADIO

Service Man’s HANDYBOOK
WITH ADDENDA DATA SHEETS

An“ﬂ““c

HIS new book contains a tremendous Prescriptions of a radio doctor A portable radio testing laboratory

amount of the most important data Modernizing old receivers Servicing with the set analyzer
) of every kind — several hundred Servicing obsolete sets What and how the Service Man should sell
illustrations, wiring diagrams, charts, on Operating notes for Service Men Helping the Service Man to make money
f;’glrov szgscil:;ebsle . tscubjtiﬁlt1 . p;;g;(mligg“ ig Servgc; Men’s data. o . How to become a Service Man
“rmeat” from Start to fnish, and contame Servicing automobile radio installations Servicing broadcast receivers
only practical information on which every Curing man-made static All about vacuum tubes, and vacuum-tube
radio man can cash in immediately. I(\Z]auses and cure of radio interference data . ,

. : otes on repairing “B” power units Special radio Service Man's data

Just to give you a few subjects contained Constructional data on laboratory equip- Dozens of radio service data sheets
in the book, we mention the following ; ment And hundreds of other similar subjects

The Foremost Radio Service Authorities Have

$2.00 PER COPY p— Contributed to This Book
- —— C. W. PALMER GEO. C. MILLER H. WEILER
LEON L. ADELMAN  JULIUS G. ACEVES  J.E. DEINES
SYLVAN HARRIS C. W. TECK F. R. BRISTOW
BERTRAM M. FREED PAUL L. WELKER and many others

A NEW DEPARTURE

EVERY Service Man, every radio man, every
radio experimenter and every radio pro-
fessional makes his own notes, draws his own cir-
cuits and writes down his own observations and
his own data. For these reasons, the RADIO
SERVICE MAN’'S HANDYBOOK has been
made in loose-leaf form. There are supplied with
this book 48 special ledger paper pages, square
ruled on both sides so that you can take a leaf and
place it wherever you wish, and write on it your
own data. If you wish, you can also cut out data
from other publications and paste it on the sheet—
placing it in its proper position in the loose-leaf
book.

The total number of pages is 200 and the book con-
tains such a wealth of radio material as you have

ommamn T | mmmmmmssssssssssmsssssssssd o ever seen before between two covers. Nothing
SEe ark Praco, Now York ‘Gity, N." ¥, R Y like it has ever been produced. The book is of the
. 1 . . . .
Gem‘lsesmz:r vour'sipeclal offer, T enclose herewith remittance tl))f iz.oougﬁinagzg?g : large SIZC) 9 X 12 lnCheS, and 18 1n the same IOOSC'
SERYich MAN'S HANDYBOOR iin' Aadonds’ Dats Snaeterin Jomseciest 1o, 8 leaf form as the OFFICIAL RADIO SERVICE MANUAL.
as described in RADIO-CRAFT. ] g . . A .
' It has a semi-flexible cover with gold stamping.
£ 1T P ST -
[ ]
............................................................... Aoctoocl L) 7
P ' MAIL COUPON TODAY

CIty and SHALO ....ooiiint et e e e e e e e,
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sounds bad” Diagnosed as hum adjust-
ment wrongly set, or open center-tapped
resistor, and pickup out of adjustment. Vis-
ual inspection, all O.K.; aural inspection,
bad hum. Tried adjustment, which was
hard over on one side. Pickup O.K. Tone
control over on bass side. Centralized tone
control to customer’s satisfaction. Complete
circuit and tube test all O.K.

5:20 p.m. Same model: complaint “Phono
0.X., radio dead” Diagnosis, burnt-out
R.F. or detector tube, or defective change-
over switch. Visual inspection all O.K. Ran
complete test; circuit and tubes all O.X.
When customer saw me shift change-over
switch, he apologized, saying he had for-
gotten to use it. (Big tip from this cus-
tomer.)

5:45 p.n. Atwater Kent “Model 55-C”:
complaint, “Weak.” Diagnosed as weak
tubes. Visual inspection, O.K.; complete
test ditto. Portable broadcaster (oscillator)
showed weak reception. Resynchronized
condensers, which were badly out.

6:00 p.n. Majestic “91”: complaint “Set
dead above 60 on dial.” Diagnosed as

RADIO-CRAFT

condenser plates touching; visual inspection
all O.K. Circuit test showed lack of bias
on R.F. tubes when 60 on dial was reached,
and also no plate current. Replaced equal-
izer on condenser shaft, so that resistance
was 500 ohms at 550 kc., and 2500 at 1500
ke. Complete circuit and tube test now
O.K.
6:30 p.m. Supper—very important call.

Summary

Of 25 calls, one customer was out; one
didn’t call, and one was not to be found at
the address given. I replaced eight tubes,
four pilot lamps, and one lightning arrester;
made two installations, one aerial reloca-
tion, and adjusted two pickups. Trouble
located in 13 instances by visual inspection.
Mileage on service car, 43.3.

(Several comments on Mr. Clerk’s detailed
account of his experiences occurred to us
while reading his article. However, we will
withhold them, and ask other Service Men
what service procedure and experiences of
their own are suggested by this story.—
Editor.)

The Business End of Servicing

(Continued from page 271)

will call you when they can afford the tubes,
will call you back. But, if you are tactful
and persistent, you can sell them the tubes
while you are right on the job.

Dear Pairon:

We wish to thank you for having given
us an opportunity to be of service to you.
We realize that a successful business can
only be built on good will. Our interest
in your Radio does not cease with the mere
collection of the service charges. It is our
earnest desire to have each machine serviced
by us, act as an advertisement of our busi-
ness. Now that your Radio has been placed
in good working order, it will be to your
advantage to keep it in this condition. You
can easily and inexpensively do this by tak-
ing advantage of our monthly inspection.

This inspection service consists of a thor-
ongh checking of your Radio and -all the
accessories once a month., This procedure
greatly reduces the repair bills that are in-
evitable when a Radio is neglected. The
total yearly cost of this inspection service is
less than it would cost to replace one part
in your Radio. It has been our experience
that most people do not give any attention
to their Radio until it has actually stopped
working. Many times during the course of
our regular inspection we can detect trouble
and prevent it from doing serious damage
to your miachine. If it were only for the
sake of having your Radio always in opera-
tion when needed, it would be worth the
price asked for this inspection.

May we offer you this service at the
amazingly low price of $1.50 per call? This
will include checking the tubes and re-
activating any that may be weak, checking
the aerial instafation, speaker, power unit,
or other accessories, testing the speaker for
tone, and making any minor adjustments
that miay be necessary. If you wish to take
advantage of this offer, return the enclosed
card and we will enter your name on our
inspection list.

May we again thank you for your patron-
age and solicit your continued good will,
and that of your friends?

Yours for Radio Satisfaction,

GRAHAM BROS.

A “bread-ond-butter” letter sent after nia;!zing
: a first call,

Mistakes to Avoid

Of course, it goes without saying that you
will only ruin your business if you attempt
to force tubes and accessories on people who
do not actually need them. But, if a man
has weak tubes in his machine and is cheat-
ing himself out of real radio enjoyment, it is
your duty to him to show him and convince
him that his radio can be greatly improved.
This idea does not involve tubes alone, but
covers any other item that the customer may
need to make his reception perfect. Some
owners d@o not know just what their receivers
can doj they will go along with only half-
way results. Show these people just what
the possibilities are, and you will make a
success of the business. Their friends will
notice the difference, and this will bring you
much greater returns in new business.

In servicing receivers that have some
major defect, such as a burnt-out trans-
former, it is good general practice never
to spend more than thirty minutes’ time on
the machine in the customer’s home. They
have an idea that you must find the trouble
immediately. The average customer dis-
likes very much to have his radio torn apart
in front of him. Take the set to the shop
where you can work in peace, and do a much
better job.

A hard and fast rule, never to be broken,
is: never, under any circumstances, taks the
customer’s tubes with you when you take a
machine to the shop for repairs. This will
save you many an unpleasant scene when you
have found that there are defective tubes in
addition to the trouble you have just re-
paired. If the customer’s tubes have not
left his home, there can be no question as to
whether or not they are his tubes. After
you return a set from the shop you can pro-
ceed as outlined above, and often make an
additional tube sale.

Collect Promptly
After the job has been completed, a good
practice to lead up to the question of the
price and payment for the job, is to have
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UNIVERSAL
NEUTRALIZING and
ALIGNMENT KIT

FOR SERVICE MEN

(Designed by Bertram M. Freed)

Hundreds of radio Service Men
have already added the No. 10
A Universa | Neutralizing and

Alignment Kit to their servicing
B equipment. Neutralizing, bal-
MR ancing and oondenser alignment
B of standard manufaCtured sets
are made easier, accurate and
more auickly.

Made of highest grade in-
sulating material with nickel-
plated metal nibs—for long use.
Easlly clipped into the pocket
as a fountain pen in a single
unit—smaller tool fits into the
larger. This kit fits (1) Amrad,
Bosch, Crosley, Earl, Fada,
Freed, Freed-Eisemann, Majestic,
Philco, Sparton, Stromberg-Carl-
son; (2) Zenith; (3) Bruns-
wick, Colonial, Fada, Garod,
Hammarlund, Radiola and Victor;
(4) Magnetic end for picking
up and placing small parts.

Indispensable to Service Men
and guaranteed for the sets men-
tioned above. ORDER YOUR
KIT TODAY. Sent anywhere in
Patent the U. S. upon receipt of $2.00
Applied money order or cash—postage

For prepaid.

SERVICEMENS SUPPLY CO.
§5 DEAN STREET BROOKLYN, N. V.

DEALERS AND
~ JERVICEMEN ~

X

$2.00

FEDERATED PURCHASER
22A Hudson Street
New York, N. Y.

SPECIALS

FARADON CONDENSER BLOCK
Contains 1% Mifd., 1000 Volt and 2 Mfd,
600 Volt
Fine for Fi.lter Packs, etc.
Special $1.75
MAHOGANY BAKELITE 13;” KNOBS
75¢. per Doz. T7c. eac
BEAVER SNAP SWITCH
3 Amp., 125 Volt
$1.50 per Doz. 20c. each

Send for our

BARGAIN BULLETIN
It will save you money!!

HARRISON RADIO CO.
189 Franklin St., Dept R, New York City
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service report cards printed and ask the
customer to sign the report. On this report
you can fill in the amount of labor, tubes
and accessories. (A sample card is repro-
duced herewith.) You can then turn to your
customer and say: “Mr. Brown, that will be
so much.” g

When doing work for people you do not
know, avoid, if possible, opening charge ac-
counts; for radio service is one of the hard-
est things to collect for. There is always the
possibility of the set’s going bad a few days
after it has been repaired, for no reason of
your own fault. It is just one of those things
that will happen to a radio set. Your cus-
tomer, however, will invariably expect you
to repair it again and will usually only pay
the previous charge. In this way you have
to do two jobs for the pricd of one.

You can keep your charge accounts at a
minimum if you carry blank checks on all
the local banks; this will avoid those excuses
that they would like to pay you but have no
check blanks.  Also carry enough change for
at least ten dollars; this will avert the pos-
sibility of your customer saying: “Can you
change ten dollars?” If you can’t, you have
hardly any alternative but to say, “You can
Just mail me your check, Mr. Brown.” Those
checks are usually a long time in arriving at
their destination.

A good way to get around the cases where
they haven't enough money in the house at
the time is to say: “Oh! That’s all right,
Mr. Brown; but I have a call on the next
street tomorrow. TlI drop in then and you
can give it to me.” That will usually solve
this problem.

Remember that if customers owe you
money, they hesitate to call you; especially
if they are of the type who habitually open
temporary charge accounts and conveniently
forget about them. In this way you usually
lose the repeat business that should be yours.
Sooner than pay your old bill, they will call
another man to have the set fixed, and pay
him, leaving vou to wait. Remember, it
takes just as long to call to see a customer
to collect a bill as it does to make a service
call, and it is not nearly as pleasant nor as
profitable. Two or three calls on a collec-
tion and yvou have lost all you made on it
and, usually, the customer besides.

Don’t get the impression that charge ac-
counts are never to be desired. A good
charge-account customer is better than a
cash customer; for he will continually pat-
ronize you and, usually, make larger pur-
chases. But limit your charge customers to
those you actually know.

This, of course, applies to the larger towns,
In small communities the Service Man, if he
is a native, knows his people, and can use
his own discretion. But remember that you
can’t eat, or pay vour bills, with accounts
that are on the books. Learn from your
friend the garage man who usually displays
a large sign: “ALL REPAIRS CASH.”

Honesty Will Pay

Do not make a habit of “trick” repairs,
such as shorting resistors, disconnecting
burnt-out condensers, “shooting” trans-
formers, or any other form of temporary
repairs. If you must do this in an emer-
gency, by all means tell the customer about
it, so that you can return later and complete
the job in a proper manner. Remember that
you can lose much if you adopt these meth-

F P ST I A T O, W
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ods of working. Your customer is paying
you for honest-to-goodness work; see that he
gets it. It is very easy for a customer to
call another radio man to check up on you;
and you can lose much prestige by these
trick repair methods.

Many repair men give a three months
guarantee with a radio set after they have
made some major repairs; such as replace-
ments of transformers, condenser banks, etc.
You will find it profitable to offer this guar-
antee to all your customers. You will seldom
be called upon to fulfil the guarantee but,
if you are called upon, be sure to live up
to your word. Remember that one displeased
customer can pass the word on to hundreds
of people. “Bad news travels fast.”

In recapitulation: give good work; charge
fair prices; be constantly on your toes for
new business; ron’t hesitate to sell your cus-
tomer what he needs. Be prompt and court-
eous and, by all means, keep your word. You
can’t fail, there is business, go and get it.

A STUDENT LOOKS AT THE
SERVICE BUSINESS
Editor, Rapio-Crarr:

I enclose a newspaper clipping, and call
your attention to two of the classified ad-
vertisements under the heading “Radio and
Equipment.” They read as follows:

“50c per call—Expert service. Why pay
more? Radio Co.”

“Amos says—Radio service calls 50c. Fx-
pert repairing. Phone 5

People will naturally see that and, when
a real Service Man tries to charge ahout
$2.00 a call, he gets an earful; because they

RADIO-CRAFT

say they can get the same for 50 cents.

I am an N. R. I. student, and want to
make servicing my full-time work. But how
the heck can a guy earn a living with
people like this in the city? I suppose, be-
cause times are hard in this city, these two
fellows couldn’t get their regular job; so,
just because they used to be hams in the
old spark days, or used to take a radio
magazine, they have to make life difficult
for any good Service Man by charging four
bits a call, just to get something to eat
for the day.

I don’'t see why they picked on the radio
service line for their pestering. Can’t any-
thing be done to make Service Men charge
a reasonable price?

I have been a reader of your magazines
for a long time, and was one of the first to
subscribe for Rapio-Crarr. I intend to build
the portable radio testing laboratory de-
scribed in the January and February issues
because, bclieve me, I am going to be well
informed and equipped before I start to
service anyone’s set.

Louis MINATEL,
2236 Roosevelt Avenue,
Indianapolis, Ind.

(There is at least one case, reported in
an article written for Rapio-Crart by a suc-
cessful Service Man, where the policy of
offering a free preliminary examination of
the receiver was successful in obtaining
profitable business; but this does not seem
to be indicated by an advertisement like
the “Why pay more?” above. What is the
experience of Service Men generally with
competition of the kind indicated?—Editor.)

~ Servicing Brunswick Screen-Grid Models

(Continued from page 272)

If it is in the former, 0.5-mf. capacity can
be used to replace it; if in the latter, the
block can be replaced. This particular sec-
tion is 1-mf.

Hum can usually be traced to a poor
detector; interchange this tube with one of
the other screen-grid tubes. A low-emission
rectifier will also cause hum.

While the writer was with the New York
distributor of Brunswicks, the majority of
our calls were not, as expected, due to tube
trouble but to slipping dials—which we will
not discuss—and hum with a capital H.
When the latter is not due to any of the
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GREEN
C7 C10 C8 C11 & spoT

F1G.3

TAPERED
FIELD-COIL
7 PLUG

>4

Fi1G.2

Look to the connecting plug of Fig. 2 when
volume is weak, but tubes and wvoltages right.
Above, condenscr-block layout.

M A -

above causes, it can be remedied by con-
necting a condenser from the ground on
chassis to the maroon lead going to the
speaker field-tip jack. One microfarad will
do the trick, 2-mf. will almost kill it and,
if 3-mf. capacity is used the most exacting
customer will be pleased (and tip you
liberally?).

Very weak signals, with excessive voltage
on screen-grids and all plates except the
power tubes, indicate a shorted speaker
field; and no voltages as ahove, with no
signal, show an open field winding. See
that these troubles are not external and
due possibly to an open or short in the con-
necting plug shown in Fig. 2.

C1 is the 0.5-mf. tubular condenser in the
R.F. end; C2, of the same value is located
next to the “Ant.” and “Gnd.” posts on the
R.F. end of the chassis; C3 and C4, the two
tubular condensers between the second and
third R.F. tubes and their respective coils,
are each 0.1-mf.

Cs, C6, C7, C8, C9, C10, Cl11, are re-
spectively 1, 1, 1, 1, 0275, 1 and 1 micro-
farad; they constitute the condenser block
shown in Fig. 3,

SOUNDS LIKE CROSS-TALK

HE announcer at Kosice (Czechoslo-

vakia) holds the record for the number
of different languages used -at the micro-
phone. He speaks. Serbian, Czech, Polish,
Russian, Rumanian, Magyar, German and
French '—dmateur Wireless.

s '
PerformBETTER/
By automatically ) € .

keeping voltage Y/

exactly right for
each tuybe, AMPERITE length-
ens tube life and improves re-
ception. Neverwearsoul. Insist
on AMPERITE. A type for
everytube—A.C. or D.C. 81.10
with mounting (in U. S. A.)
At all dealers.

IPERITE oratlon
5§61 BROADWAY, NEW YORK

FREE—"Amperite Vest
Pocket Tube Chart.”

Write Dept. RC-11

ERITE

REG, U.8. PAT, OFF.

4% SELP-ADJUSTING” Rhcostat

\RADIO
'CATALOG

Everyone interested in RADIO sh_oulgi’
have this Catalog. Solid with “Specials
from cover to cover. Teeming with val-
ues...every item a feature. Alllatestsets
and equipment. Screen Grid, A.C., Hum-
less, all electric sets...also battery oper-
ated sets and direct current sets. Dynamic
speakers, beautiful consoles, k}ts and
parts. Wholesale prices. Agtoundmg sav-
ings. Get this FREE bargain book today
, Chicago Salvage Stock Store
509 S. State St. Dept. 541, Chicago

A new radio thrill for you! Listen in DIRECT to Lon-
don, Parls, Berlin, Buenos Aires and other broadcasting
stations throughout the world via short waves. Enjoy
unique forelgn programs from strange lands. Your ordinary
receiver cannot tune in these low wave stations. WORLD-
WIDE RECEIVER gets 14 to 550 meter stations with sur-
prising clarity. SEND NO MONEY! Just write your
name and address on a postcard and ask us to send you
this wonderful guaranteed short wave set. Pay postman
$6.45 plus a small delivery charge. All orders West of the
Rockies must bo accompanied by $1.00 deposit. Foreign
countries must remit In full. ‘Writo today!

CHAS. HOODWIN CO.
4240 Lincoln Ave., Dept. L-150, CHICAGO

SOMETHING DIFFERENT
Mystery Cigar Lighter

MAKE

vero 925 A DAY
Showing this Scientific Marvel to Men.
New Principle of Ignition. What Makes
It Light? No Flint or Friction. AR
Guaranteed. Sample with Sales Plan, 25c.
Sample Gold, B8ilver or Chromium Plated,

$1.00.  Agents, Write for Proposition.
NEW METHOD MFG. CO

E d
Desk SF-11, New Method Bldg., Bradford, Pa,
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SHOWING No. '0l ADAPTER PLUG FLEXI-UNIT
EXCLUSIVE FEATURES

(Possessed By No Other Device on the Market)

Efficient reception of the entire wave band of 15 to
550 meters with four silk insulated plug-in colls.

An attractive Aluminum Cast Shield of one-elghth inch
thickness to Insure against body or hand capacity.

Unit may be used with either A.C. or DBattery re-
celvers, or as an Individual single tube receiver for
short or long waves.

Unique antenna connection arrangement insures free-
doin of oscillation at all frequencies without dead

spots.
Serves many purposes. Indestructible!  Simple to
operate — and lnexpensive.

WRITE FOR FREE LITERATURE

One of America’s Pioneer Radio Manufacturers

THE WORKRITE RADIO CORP. - 1808 E. 30th St., Cleveland, Ohio

George W.Walker
FLEXI-UNIT

A Flexible Radio Device of
Unlimited Application

SHORT WAVE RECEIVER

SHORT WAVE ADAPTER
REGULAR BROADCAST TUNER
R.F. PRE-AMPLIFIER (BOOSTER)
RADIO “EXPERIMENTAL” UNIT
OSCILLATOR WAVE TRAP

Use this unit ahead of your Short
Wave Tuner as a R.F. Booster

List Price

$1 6.00

Should your dealer be
unable to serve you
promptly — mail your
order direct to factory.

Including Coils
No.’'01—Adapter Plug (Battery).............. $2.00
No. '27—Detector Plug (A.C. Sets).......... 2.50

No. 27—R.F. Adapter Plug (A.C. Set).. 3.00

Ten Tools In One

A small but handy article which serves for every pos-
Invaluable in

sible need of the all-round mechanic.
any emergency.

An excellent combination of utilities for the household
—every necessity featured: hammer, knife-sharpener,
can-opener,
Just glance at the illus-
tration and you will see how really useful this article ‘g os
Indispensable to autoists,
campers, Boy Scouts, canoeists, picknickers, etc.

Price $1.00 Postage Paid. Be the first one in your
Send coupon
with your name, address, city and state with one dollar.

nail-puller, bottle-opener, screw-driver,

cork-screw and weigh-scale.

is.  Only 10 in. high.

town to own the “Ten Tools in One.”’

RC-11
|

Grenpark Company,
245 Greenwich Street,
New York, N. Y,

Enclosed find $1.00 for which
prepaid your “Ten Tools in One.

Name

lease send me
7 |

¢ 9 b

MAIL COUPON

NOW!

CLASSIFIED ADVERTISEMENTS

DETECTIVES

DETECTIVES Earn Big Money. Excellent oppor-

tunity. Experience unnecessary. Particulars

Free. Write, George Wagner, 2190B Broadway,
. Y.

MISCELLANEOUS

BURIED TREASURE scientifically, accurately
located b{)eRadio. Sure money-maker for Radio
Dealers. tails for Red Stamp. Exchange, Bokx
607, El Monte, California.

PRINTING

INSTRUCTION

BE THE LICENSED RADIO DOCTOR of your
community. Earn $7.00-$10.00 spare time evenings.
Write now for free booklet, ‘“Why the Radio
Doctor?’”’ Radio Doctors, Inc., Dept I, 131 Essex
Street, Salem, Massachusetts.

INVENTIONS

INVENTIONS COMMERCIALIZED. Patented or
unpatented. Write Adam Fisher Mfg. Co., 534
Enright, St. Louis, Missouri.

100 OF EACH, Business letterheads and Envel-
opes, printed, Kfur copy $1.50. CRANE, Box 7622
ansas City, issourt.

RADIO

SERVICE MEN, ATTENTION - Speakers re-
wound, magnetized, repaired, $2.00 to $2.75. Com-
plete Power Pack éervic&Transformers rewound,
condenser blocks repaired, resistors duplicated.
?uaranteed. Clark Brothers Radio Co., Albia,
owa.

GET MORE DISTANT STATIONS — New fre-
quency selector—guaranteed—$1.00 postpaid. Noel,
1502 Pittston, Scranton, Penna.
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The Radiola “AR-812”’

(Continued from page 2713)

power stage, a “B” power unit, and a 6-volt
storage battery. The changing of the first
tube to a ’12A is optional, but the improve-
ment in volume and quality warrants it.

The internal circuit of the AR-812 within
the catacomb is as Data Sheet No. 16, with
the exception that V6 is a *20 output tube.
The external connections to the bakelite
connecting strip on the catacomb are some-
what different.

If we are to use a '12A as VI, it is
better to change the sockets on the catacomb
so that UX base tubes may be used; they
are cheaper and easier to buy from local
dealers. The addition of new sockets and
the added height of tubes will force us to
discard the old cabinet.and build or adapt
the chassis to a new one. If we stick to
UV-'99’s, and only add a power stage, the
old cabinet may be retained.

First, disconnect the battery connections
and loop from the catacomb, and remove the
panel. Unsolder all connections to the jacks
and switch, and remove all these connections
from the set. Then take out and throw
away the jacks and switch; for you will
have no more occasion to use these obsolete
articles. Remove the battery cable from the
set; it may be ripped up later, to use the
wire within it

When the jacks are removed, connect lugs
13 and 14 on the bakelite strip of the
catacomb.

The chassis may be lowered sufficiently to
take X-'99 tubes by sawing off the aluminum
legs of the catacomb, and placing the oscil-
lator coil under the right condenser. It
cannot, however, be lowered enough in this
way to take a ’12A tube.

To change to X-99's and the '12A, take
off the catacomb cover. Procure six Pilot
No. 216 sockets, or others as small. Drill
the proper holes in the cover to fit machine
screws which will hold the sockets exactly
over the old socket holes. Insert the screws
and replace the cover. To the prongs of
the old internal sockets, solder short pieces
of wire, to be brought out later under and

) \.M}GE COILS ON ‘ro\P

UV-TYPE @
CONNECTIONS

\FRONT OF SET

P F-
LS 4 TRANSPOSED FOR
& D

G F+

——

Fig. 4 (above) Pig. 5 (below)
Above, the connections to be made to the coils.

Below, present tube connections at (A) and
new connections for UX tubes at B.




November, 1930

up to the terminals of the new sockets. Don’t
forget to transpose the “F” and “G” leads
as in Fig. 5. Now place the new sockets in
position, bringing the leads out and solder-
ing to the new terminals.

Do not solder to “F—" terminal of VI,
which must receive an external 6-volt con-
nection for the '12A. Final don’t: do not
screw down the sockets too tightly, or you'll
break them.

Bore holes through the loop frame for
the main “F—” lead; lug 9 will be unused
when vrewiring is completed. Bore two
holes behind the output filter, for the
speaker cords. Shunt the primary of the
power audio transformer AFT. with a
006-mf. condenser; a variable volume con-
trol may alse be used across these terminals,
for better tone. This component should not
have a higher ratio than 214 to 1.

Place a “B” power unit in the old right-
hand battery compartment; and a 40-volt
«C” battery in the left compartment, for
the *7T1A tube. If the power pack you have
will not fit, you can take it out of its case,
and rearrange the parts on a baseboard the
width and length of the compartment. A
45-volt “B” battery which has been used
a while will do for the new “C” battery.
Of course the old 41j-volt battery may be
discarded, and a tap taken from the big
“C” battery.

The new filament and plate voltage wir-
ings are shown in Fig. 8. Rheostats R1
(10 ohms) and R4 (20 ohms) are to be
mounted on bakelite strips within the re-
ceiver and held to the side walls of the
cabinet by brass angles over the condensers.
Their adjustment is not critical and, once
fixed, they need not be touched until the
battery gets very low.

The addition of a battery trickle charger
will completely electrify this set; it is ad-
visable to use one- which incorporates a
relay. To adjust the voltage for the ’99
tubes, use the full resistance of the rheostat
R4 and set R2 half-way. Connect a volt-
meter across the filament leads of any 99
tube, and advance R4 until the reading is
just 3 volts. Only the best tubes should be
used ; inferior ’99s may cause howling.

It is unwise to use an outside aerial
longer than 15 feet.

“Midget”” Radio Sets

(Continued from page 274)

The Newest Crosley

In the Crosley 54 (“New Buddy”) a con-
ventional circuit is used, with provision for
a phonograph pickup (P1l, P2). Resistor
R1 is the volume control, and the repro-
ducer (though in the diagram it seems like
- dynamic) is a special magnetic unit, with
an electromagnetic field replacing the more
usual permanent magnets. (This circuit is
the diagram of the latest “New Buddy” and
hence it varies a little from previous re-
leases dated July, 1930.)

As a matter of reference, the following
values are given for the components:

Type ’24 tubes are used at V1, V2, V3,
and a type 45 tube for the power amplifier
V4; V5 is an '80. Resistor Rl is a 25,000~
ohm potentiometer; R2, 20,000 ohms; R3,
440 ohms; R4, 1 megohm; R5, 10,000 ohms;
R6, 25 ohms on each side of the center tap;
R7, 1650 ohms; R8, R9, R10, 10,000 ohms;
R11, 150,000 ohms; R12, 1 megohm.

The condenser capacities are .as follows:

RADIO-CRAFT

Protect Your Ideas

At the left is a view of
my drafting and speci-
fication offices where 2
large staft of experienced
experts is in my constant
employ. All drawings and
specifications  are  pre-
pared in my oftices.

are filed in the U. S. Patent Office.
made for the same or substantially

another).
filed.” Delays of even a few
loss of a patent. So lose no time.
the coupon below.

to patent and trademark cases.
from the U. S. Patent Office.
technicalities of patent law. We know the rules
and requirements of the Patent Office. We can
proceed in the quickest, safest and best ways in
preparing an application for a patent covering your
idea. Our success has been built on the strength
of careful, efficient, satisfactory service to 1in-
ventors and trademark owners located in every
state in the Union.

Strict Secrecy Preserved—
Write Me in Confidence

All communicdtions, sketches, drawings, etc., are
held in strictest confidence in strong, steel, fire-
proof files, which are accessible only to authorized
members of my staff. Feel free to write me fully
and frankly. It is probable that I can help you.
Highest references. But FIRST—clip the coupon
and get my free book. Do THAT right now.

.No Charge for Information
on How to Proceed

The booklet shown here contains valuable informa-
tion relating to patent procedure that every in-
ventor should have. And with it T will also send
you my “Record of Invention’ form, on which you
can.sketch your idea and establish its date before
a witness. Such evidence may 1ater prove valuable
to you. Simply mail the coupon and I will send
you the booklet and the “Record of Invention”
form, together with detailed information on how
to proceed and the cqsts involved. Do this NOW.
No need to lose a minute’s time. The coupon will
bring you complete information entirely without
charge or obligation.

Clarence A. O'Brien
Registered Patent Attorney
Member of Bar of Supreme Court of the United
States; Court of Appeals, District of Columblias

Supreme Court, District A
States Court of CIaI:n;.c of Columbla; United

Practloe confined exolusively to Patents, Trade-
s marks, and Copyrights
)

We understand the

Take the First Step Today

1f you have a useful, practical, novel idea for any new article or for an improve-
ment on an old one, you should communicate with a competent Registered
Patent Attorney AT ONCE. Every year th

Prompt, Careful, Efficient Service

This large, experienced organization devotes its entire time and attention
Our offices are directly across the street

2oy

ousands of applications for patents

Frequently two or more applications are
the same idea (even though the inventors
may live in different sections of the country and be entirely unknown to one
In such a case, the burden of proof rests upon the last application
days in filing the application sometimes mean the
Get in touch with me at once by mailing

i
|
I
|
I
i
I
1
I
|
I
I
I
I
i

CLARENCE A. O'BRIEN
Registered Patent Attorney

3508 Security Savings and Comm’l Bank Bldg.,
Washingten, D, C.
- O] -
Suite 1106, Dept. K-4, Woolworth Bldg., New

York City
Please send mo your free book, ‘“How to Obtain

a Patent,”” and your ‘‘Record of Invention’ form
without any cost or obligation on my part.

(Important: Print or Write name clearly
and address office nearest you)

= o w—

303




304

EVERY
SERVICE MAN
SHOULD OWN
THIS BOOK!

THE BIGGEST SELLER
IN
RADIO LITERATURE

i S.Gerhcsl)a ck’s

Radio Engyclopuiia

S. GERNSBACK'’S
RADIO
ENCYCLOPEDIA

DITED by SIDNEY GERNSBACK, Author
E of “Wireless Course in Twenty Lessons”—

“One Thousand and One Formulas”—
‘“Practical Electricity Course” — “The Radio
Educator,”’ etc.

S. GERNSBACK'S RADIO ENCYCLOPEDIA
is the only standard work e¢ver published in
America attempting to classify alphabetically the
countless words used in the highly specialized
science of RADIO. The LENCYCLOPEDIA is
written in plain English so that everybody can
understand the definttions and descriptions.

No expense has heen spared, covering over two
years in compilation, to make it wortﬁy a place
in_your library.

It is published in one volume—168 pages—
size 9 x 12 inches, over an inch thick and
nicely accommodates the beautiful illustrations
and the large, easy-to-read type.

The work contains 1,930 definitions, 549 photo-
graphs, drawings and diagrans,

REMEMBER THIS IS A REAL ENCYCLO-
PEDIA — NOT A DICTIONARY — and very
few of the things described and illustrated in
this volume can be found in any dictionary, or
any other encyclopedia.

The book contains as a supplement a classified
cross index designed to bring together radio
references under one heading, having relations
in common.

All circuits new and old are described by word
and_ picture and every part and apparatus used
in Radio is explained and made understandable
by means of photographs and drawings.

The volume is printed upon fine paper—bound
in full blaeck Keratol, marbled. paper fly leaves
and end sheets, with the title stamped in gold.

SEND NO MONEY

Just Pay Postman

(Canada or Foreign send Check or
Money Order for $2.35)

I—I —————————— _———————

SKOR PRESS, Inc., R-11-30
| 19 Park Place, New York, N. Y.

| Send me one copy of Sidney Gernsbhack’s l
First Radio Encyclopedia in one volume asl
l advertised. I will pay postman $2.00 plus
| postage on delivery. ’
I Name covererivrrnaenenenns Greerenssecsansaesrasene I
| Address  .....ovee o - ~oc o N |
| Town and State .......cieiveeeeveienonns. noes !

7\ o S o — T S—" — W W W S WS T S——"p

RADIO-CRAFT

C4, C6, C17, C11, 0.1-mf, C5, C8, C12, 0.5-
mf.; C9, C10, .00025-inf., C13, a “twin-8”
clectrolytic condenser.

(The pilot light, V6, is not used in the
“Model 54" set.) The R.F. choke Chl and
the condensers C9, C10, form a carefully-
designed R.F. filter system. The receiver
is illustrated at the upper right on page 274.

A Five-Tube Midget

The Jackson-Bell “Model 62” midget re-
cciver embodies a special “constant-gain”
R.F. circuit in which C5, C6, CT7 play an
important part. A feature is the “tone con-
trol” C13, R2. The power transformer is
provided with an electrostatic shield, be-
tween primary and secondaries, which has
the important purposc of suppressing the
antenna effect of the A.C. line, with a con-
sequent improvement in selectivity and com-
plete volume control. A dynamic repro-
ducer is part of the audio circuit design.

The following information is important
for the Service Man called to work on one
of thesé sets. The receiver may be resonated
with or without an antenna, as the circuit
of V1 is practically unaffected by the an-
tenna constants. However, condensers C5,
C6 and C7 affect the volume, selectivity, and
sensitivity of the receiver. Balance the cir-
cuits at 20 and at 90 on the dial. . If it is
necessary to move any coupling condenser
more than one-half turn in order to obtain
resonance, adjustment of capacity in that
particular stage should be made by bending
the split rotor plate of the variable con-
denser (except the antenna stage where
C1A does not affect coupling). After ob-
taining resonance at 20, shift to 90 and check
circuits with a grid-dip meter. Here all
capacity adjustments must be made by very
carefully bending the section of the plates
at this point. Too much coupling will result
in instability at maximum volume adjust-
ment. A good ground is necessary.

Condensers C11, C14, C15 are of the dry
electrolytic tvpe, and self-healing when im-
mediately turned off after puncturing.

Incidentally, electrolytic filter condensers
cannot be tested by the methods used in
testing paper-dielectric condensers, because
of the small amount of leakage current
whicl is normal in these units. It is recom-
mended, therefore, that they be tested with
a D.C. potential of about 200 volts, using
a milliammeter and a protective resistor.
At this voltage the leakage current should
not exceed one-tenth of a milliampere per
microfarad after five minutes. (If the con-
denser under test has not been in use for
some time, the leakage current may run
as high as one milliampere per microfarad
at 200 volts when the test voltage is applied.
This will gradually taper off to approxi-
mately 1/10-ma. per microfarad within five
minutes, if the condenser is in good con-
dition.)

Following are the values used in this set:
Volume-control resistor R1, 3,000 ohms;
R2, 10,000 ohms; R3, 250 ohms; R4, 30,000
ohms; RS, 0.5-megohms; R6, 2 megohms
R7, R8, RY, 10,000 ohms; R10, 5,000 ohms;
R11, 2,200 ohms; R12, 30,000 ohms.

Condensers C5, C6, C7, 7 mmf,; C8, Cl6,
C17, C18, 0.1-mf.; C9, 19, 1.0 mf.; C10,
-00025-mf.; C11, 8 mf.; C12, .02-mf.; C13,
25-mf.; C14, 2 mf.; C15, 4 mf.
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The “Simplex”

The Simplex “Model H” midget set at
the upper left uses two stages of screen-
grid R.F. amplification, a screen-grid de-
tector, and a type 45 power tube in a
circuit very similar to the Crosley “New
Buddy.” However, an additional feature is
the use of the light-line as an antenna, when
convenient, the R.F. signal passing through
a .001-mf. condenser. ‘There is a tone con-
trol in this recciver.

Screen-Grid Super

(Continued from page 276)

After determining that the primary of the
transformer must be tuned, there is still left
one remaining option; tuning both the pri-
mary and secondary, or the former only.
Tuning the secondary, of course, would eli-
minate the short-circuiting cffect of the in-
put capacity of the tube.

But, when both the primary and secondary
are tuned, a maxinnun transfer of energy
no longer takes place with close coupling.
The condition for maximum transfer of

" energy is, to the contrary, very loose coup-

ling. Since space limitations prohibit sepa-
rating the primary and secondary by a
space of six or more inches (depending upon
the type of coil used), it was found neces-
sary to run onc of the coils so that it was
practically at right angles to the other.
Unfortunately, there is no such thing as
perfect shielding.

The tuned primary transformer, however,
gave a gain of 75 per stage, at a frequeney
of 475 kilocycles with complete aluminum
shielding and by-passing; or more than can
be successfully used.

The complete details of the latest model
of the latest Lincoln recciver, Model “De
Luxe 381, illustrated herewith, show the
application of this coupling system to a
receiver chassis which has been laboratory-
built and tested. Four intermediate-fre-
quency screen-grid stages in cascade are
coupled into a screen-grid second detector;
the solenoids used as transformers have their
primaries tuned by low-loss variable con-
densers of the stator-rotor type. The suc-
cessful control of the five tuned plate cir-
cuits produces a selectivity whose graph-
curve is of the “straight hair-pin” shape,
indispensable for high quality reproduction
accompanied by the keen selectivity needed
in presence of local broadcast stations, A
distant station is thus often brought in with
full volume without baekground; while a
slight movement of the dial is sufficient to
show the presence .of a local only ten kilo-
cycles away.

The mechanical details of this chassis may -

be seen from the photographs reproduced
here; it has a heavy cadmium-plated steel
base, on which the components are solidly
mounted, and a compact power unit sepa-
rately mounted. The set chassis is 108, x
21 inches, the panel 71, x 10, affording the
customer the widest choice of consoles; the
power unit is 91/, inches square by 7 high.
Their weights, packed, are approximately
21 and 25 pounds.

The tube equipment required includes two
’27s for oscillator and first audio; six ’24s
for the two detectors and the four inter-
mediate-frequency amplifiers; two ’45s in the

i
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output, and an '80 rectifier. The chassis
is wired to receive the leads of a phonograph
pick-up, to which it gives a stage of screen-
grid amplification as well as the normal
two stages of audio.

GANGED RESISTOR UNITS

OR the sake of convenience in mounting
Fand wiring, several prominent set manu-
facturers are ganging their metallized re-
sistor units, by arranging them side by
side in a row and strapping them together
at their center with one straight strip be-
neath and a corrugated strip on top, with
screws through holes at the ends of the
strips. This method is possible only with
resistors having an insulated body rather
than a conducting body. Connections are
readily made to the ends of the resistors,
which are fully exposed and free for the
purpose.

The ganging of metallized resistors makes
for a compact, simple, readily-serviced re-
ceiver; since all resistors are concentrated
in one place where they may be readily
checked up and replaced if necessary.

TROUBLE-SHOOTERS' RECORDS

O assist listencrs in identifying differ-

ent kinds of local noises and static, a
Czechoslovakian firm has produced a phono-
graph record in which every known form
of interference is included from natural at-
mospherics to the noises created by house-
hold appliances. It is said that listeners
and radio clubs are highly enthusiastic over
this idea and that a wide circulation has
been gained for the records.

Times‘ Square Studio

(Continued from page 279)

A somewhat similar problem in estimat-
ing the proper balance between announce-
ments and the other parts of the program to
produce a pleasing combination, necessitated
the practice of keeping the volume of the
announcements six decibels* below the pro-
gram level. This is a policy followed in all
N. B. C. studio operating practices.

(This studio, at last reports, is being fit-
ted also with television pickups for broad-
cast tests.—Editor.)

* The decibel is a unit devised by telephone
engineers to measure increase or decrease, either in
the volume of a sound, or in the power of the A.F.
electric current which is used to produce a sound
(the word is derived from the name of Alexander
Graham Bell, inventor of the telephone). Because
the human ear has not a ‘‘straight-line character-
istic,” the decibel must be measured, not on a
straight scale, like volts or amperes, but on a
logarithmic scale. This is another way of saying
that the ear judges the amount of change in the
loudness of a sound, not by the actual value of the
pressure upon it, but in proportion to the degree
of loudness to which it has last accommodated it-
self. A small “absolute” change in the volume of
a weak sound gives just as distinct an effect as a
very great “‘absolute” change in the power creating
a very loud noise. The noticeable change in the
“volume” of a sound, or power output, is one
amounting to about 25% up or 20% down from the
previous value. This ratio is one “decibel”; also
known as a “transmission unit,”” because it was
originally devised to measure the loss of audible
signal strength in transmission through standard
telephone cable. The number of decibels by which
the volume of sound, or wattage of A.F. current,

is varied is numerically equal to ten times the “‘com- |

mon logarithm’” (“to base 10”) of the ratio of the
change—or twenty times the logarithm of the ratio
of change in either voltage or current.
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TRUVOLT RESISTORS are “double wound’*
The resistance wire is first wound around an as-
bestos covered enameled copper core. This is then
wound around a grooved fire-clay base. Only with
this distinctive winding, patented by Electrad, can
there be secured the greater air-cooling which
has made TRUVOLT world-famous as the Per-

fect Performing Resistor,

venient sliding clip for exact adjust-
ment of resistance value. This fea-
ture, found only on Electrad TRU-
VOLT Resistors, greatly simplifies
service installation and experimental
work. It also cuts down the number

of replacement units necessary in the
service kit.

Made in all usual sizes and
wattage ratings. Also TRU-
VOLT Resistance Banks for
different circuits.

ELECTRAD manufactures a com-
plete line of resistors and voltage
controls for every radio and power
supply requirement, including
TELEVISION.

Intelligently standardized production
and mass purchasing of raw ma-
terials effect large savings in Elec-
trad’s original manufacturing costs
—savings which are passed on to
consumers in Electrad's moderate
prices for exceptionally high-grade
products,

1738 Varick St.,, New York, N.Y:
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TRUVOLT Resistors have long been the first choice of radio

service men for replacement purposes because their experience
_proves that only the best is good enough. The open air-cooled
winding (see illustration) insures lower operating temperature, more
accurate values and longer life in battery eliminators and power packs.
All TRUVOLT Models (of the type pictured above) have a con-
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Dr.T. 0’CONOR SLOANE
Will Teach You at Home!

NYONE WIHO CAN READ AND WRITE can study
A Chemistry through our simply prepared course. You
don’t need a higher education, and you don’t need
Chemistry is not

any previous experience or preparation,
Just plain

harder to understand than electricity or radio.
sense and ordlnary observation powers.

Laboratory Qutfit Free

THE COMPLETE CHEMICAL OUTFIT and APPARATUS
supplied to you as part of your Course, without extra
charge, makes you the owner of a laboratory, containing
all the materials and instruments used by a full-fledged
chemist. This working kit, which is shipped to you at
the outset of the course, becomes your permanent property.
1t Is a sturdy fitted wooden cabinet containing over 100
picces of laboratory apparatus and chemical supplies,

We Can Teach You At Home

Our faculty knows just how to mold you into a skilful
laboratory worker. THE HEAD OF OUR STAFF IS
DR. T. O'CONOR SLOANE, sclentist, engineer and author
of wide repute. He has had more than fifty years of
teaching experience. Onr course fits you for an inmunediate
position in a chemical laboratory, and you do not have
to give up what you are doing now to learn It. During
cvenlngs and week-ends you can work at homne on the
fiascinating experiments and the delightfully simple but
comprehensive  lessons.

Big Money in Chemistry

CHEMISTS ARE WELL PAID MEN. Not only will
our training help you to get a better job, but a worth-
while start on a new level.  You can patent the work of
your hands and your brain, and perhaps make millions of
dollars on a new chemlical discovery.

IXvery day the newspapers and magazines are full of new
items reporting new chemical discoverles—in mining, iIn
electricity, in foodstuffs, in sanitary and medicinal appli-
anees, In paper-making, rubber, steel, iron, dyestuffs, tex-
tiles, in ftact in every well known industry—and behind
each of these discoveries stands a well-trained chemist
who knew how to take advantage of opportunity!

No Exaggerated Claims

THE INSTITUTE DOES NOT CLAIM that every chemist
makes millions, nor do we guavantce that you will iinme-
diately get a job paying $10,000 a year. But many
have done it and there is no rcason why you can not do
it teo. Often enough you read or hear about men who
have found the highest recognition, from small, inconspicu-
ous beginnings, and you wonder how they got the *‘lucky
break.”” Wy, you wonder vyearningly, couldn’t you be
such a “‘lucky’” fellow?  You c¢an be—but you have to
meet luck half way.

Get Started Today!

IF YOU WOULD LIKE TO KNOW MORE ABOUT
CHEMISTRY, and if you are sincere in your desire to
get out of the tread-mill of job anxiety and wage de-
pendence, if you have ambition enough to want to become
a ehemist, and perhaps a famous one some day, you will
not wait until tomorrow to find out how to go ahout it,
MATL the coupon below today. There is no charge and
no further obligation. You will be simply asking us to
write you about something that you want to know.

I Chemical Institute of New York, Ino. |
I Dept RC-1130

19 Park Place, New York, N. Y. |
I Please send me at once, without any obligation on I
I my part, your Free Book ‘‘Opportunities for Chem- I

ists.”” and full particulars about the Experimental
I Equipment given to every student. |
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A New Self-Contained Television Reproducer

(Continved from page 277)

image is traced. The time relations of the
impulses are so synchronized that a sys-
tematic scanning of the image, by the
bright, glowing point, is effected. The tele-
vision impulses, which have been superim-
posed on the cathode current, modulate the
brightness of the scanning point and thus
reproduce the shades of light and darkness
in the image.
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Fig. 3 (above)
The circuit of a tcle-
vision receiver wsing

the Wald tube.

converted into light and applied, at the end
of each image line, to the same photo-
electric cell that transmits the image. At
the receiver, that part of the image line is
reconverted into a voice current in the con-
ventional manner.

The writer is at present developing an
invention which will reduce the dot-fre-
quency required in television (usually re-
garded as the square of the number of lines
in the image multiplied by the frequency
of scanning) to about the square-root of
the present frequency value. This, by re-
ducing the high modulating frequency and
consequently the width of the transmitting
channel, will overcome one of the greatest
obstacles to the development of television.
The system, however, is still in process of
perfection.

Fig. 1 :

An end view of the

tube, showing the

cross  wires which =S

tap the secondaries.
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Fig. 2 (right)

A cross-section  of 1
the new tube, show- 2554 <2
ing the relative posi-
tions of its elements.

The tube shown in Fig. 2 is of a modified
type, such that the portions of the second-
aries to which the taps are connected are
placed inside the envelope. It has six
prongs, the connections of four being shown.
There are two more, connected to the anode
and cathode tuning condensers which are
shown at 28 and 29 in Fig. 8. These ocn-
densers serve to adjust and center the
image on the frame. A slight change in
the tube will permit it to receive the image
from any station, even though the latter
does not use the variable-frequency system
described below.

The Transmitting System

The transmitting apparatus invented by
the writer works on a similar principle; it
contains the light-sensitive elements, sim-
ilarly arranged in two systems of lines
crossing at right angles. The television im-
pulses, as amplified, are superimposed on
two varying-frequency currents, correspond-
ing to the scanning. The image-frequency is
separated from these, and the television
current is broadcast together with an actu-
ating carrier wave.

For telephonovision, the voice is trans-
mitted on the same wave as the image, by
using a part of each image-line to record
sounds. At the transmitter, the voice is

Z,
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BRITISH TELEVISION WORK

TAGE effects in television, as shown by
the experiments of the General Electric
laboratories a couple of years ago, present
novel problems; since the photoelectric cell
does not see as the eye does. Because of
the limited size of the image, when the first
television play, “The Queen’s Messenger,™
was produced at Schenectady, faces and
hands could not be shown together; and
one pair of actors presented the former,
and another played the latter features.
The British Broadcasting Co., which is
semi-governmental, is now carrying on tele-
vision work on the regular broadcast band,

from Brookmans Park station near l.on- .

don; and on July 14 it staged Pirandello’s
“The Man_ with a Flower in His Mouth.”
For this, an account stated, “scenery” was
used. The scenes were painted in bold
black on white boards, about three feet by
two; and it was not considered practicable
to show the actor and the background at
once.  The looker-in, therefore, had to com-
mit the scene to memory while watching the
actor. The British transmissions, it will

be noted, are but 30-line images, instead of
the 48- to 72-line transmissions available
here on the shorter waves only,

S E——
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Changes of scene were effected, not with
a mixing panel of the type used in the
American television play, which blended the
electrical impulses in a fade-over; but by
the simple method of raising and lowering
a blackboard which served as a curtain.

Experiments with blue-and-white, green-
and-black, and yellow—and—red facial make-
ups for the actors finally brought out the
fact that white faces, with contrasting lines
blackened, give the best results. The work
described, of course, represents only a be-
ginning in television technique. The public
interest is thus being allowed to grow up
with the progress of the art of television
in England; contrasting with the policy in
the United States, where it has been de-
cided to keep general hroadcast listeners
“in the dark” until the development of tele-
vision to a commercial basis shall force its
recognition.

New Applications

(Continued from page 280)

grid will always attract a layer of negative
electrons to the inside of the glass, on which
there is therefore an effective negative
charge. If, on the other hand, a negative
voltage is put on the film of metal, it at-
tracts all the positive ions of gas inside the
tube. There are few of these in the high-
yacuum tube, but a comparatively large num-
ber in the gassy tube. The peculiar effect
of these reversed control voltages is indi-
cated in Fig. 2.
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Fig. 2

The voltage effects in the detector “Arcotron”
at awndio frequencies (1, 2, 3) and radio fre-
quencies (4, 5) are explained on page 308
The high-vacuum Arcotron gives (6, 7, 8) ¢
fluctuating negative bias.
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|  In the *“Arcotron” of the gassy type,
I when the grid is negative, positive jons pile
| up on the glass; and, when the grid is posi-
tive, ¢lectrons take their place. \s a result,
if a low- or audio-frequency voltage is ap-
plied to the external grid of this tube, as at
(1) in Fig. 2, during the first quarter-cvele
b-c electrons are drawn up against the glass
the charge on which is represented at (2).
As the grid becomes less positive, from ¢
to d, while it loses electrons, the positively-
charged gaseous jons put in their appear-
ance; and, when the outer grid is at its
greatest negative voltage e, the glass is
crowded with them. The result is that the
combined action of the applied signal volt-
age and of the tube’s own moving charges
produces the zero field (3) between filament
and plate. This tube therefore is quite un-
suited for A.F. amplification; because the
grid has no control over the plate current,
as shown at (3). On the other hand, if it
is operated at radio frequencies (4), the
slower-moving ions are unable to keep pace
with the electrons, and the glass is not in-
stantly loaded with jons at the beginning of
a negative cycle. The result of this unsym-
metrical response to the two halves of a
cycle (as at 5) is to make possible R.F. amn-
plification with this tube. At 50 cycles, the
voltage change on the plate amounts to only
1/100 that on the grid; it is only at about
10,000 cycles that the tube begins to am-
plify.  This peculiarity makes it possible to
~heat the filament directly with alternating
current; an impossibility in other detectors.
This tube is the “Type 301.

its selectivity; but, without the loop, and
protected only by one tuned circuit, it
must accept anything impressed on its first
detector—and a single tuned circuit is as-
tonishingly broad in its tuning. 1 have seen
broadcast-frequency superheterodynes which
showed six tuning points for one nearby
powerful station.

Additional LF. Stages

While the short-wave super is most eco-
nomical when it comprises only two LF.
stages worked at their maximum output,
additional convenience and flexibility are
obtainable.

As stated in the previous issue of Rapio-
CraFr, a set using two stages of I.F. can
be conveniently simplified and controlled by
employing a switch to throw the second de-
tector into and out of oscillation, for the
reception of C.W., or L.C.W. Hewever, by
varying the regeneration, maximum sensi-
tivity and hence amplification of weak sig-
nals is made available for the chap who
wants “DX.”

With this combination, the operator would
find that every adjustment of the volume
control (which varies the voltage on the
screen-grids of the LLF. amplifiers) calls for
another adjustment of the regeneration con-
trol. This “interlocking” is inevitable with
all such LF. amplifiers followed directly
by a regenerative detector, because the plate
coil L1 of the LF. amplifier V1 is the grid

(See Fig. 1). Consequently, the high re-
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Fig. 1

Left, a horizontal section through the elements

f the “drcotron.”  Right, the dimensions of

the base.

The AF. or high-vacuun tube is known
as the “201”; it, on the contrary, contains
so little occluded gas that the influence of
the ions in producing distortion is practic-
ally negligible. The effective input voltage
(8) is practically the same as the applied
voltage (6), because the attracted electrons
produce a continual negative bias.

Because of these peculiarities of the two
tubes, it is practically impossible to present
for them characteristic curves such as ave
familiar for older types; though they are
said to be quite stable in their operation.
They operate on a filament voltage of 1,
at which they draw only 1j-ampere each.

The circuit of an electric receiver using
two of these tubes, with an audio output
tube of a standard type and a rectifier, is
given in Fig. 3. The direct coupling be-
tween the plate of the first “Arcotron”
and the grid of the second will be at once
observed; as well as the tapping of the
transformer secondary for two filament volt-
ages. Values do not accompany this dia-
gramm.

Whys and Hows of the Short-Wave Super

(Continued from page 283)

generative voltage effective on the detector
grid is also facing the plate of the screen-
grid tube, and is impressed across the small
plate-to-grid feed-back capacity of the tube.
The first result is the interlocking of vol-
ume and regeneration control; and the sec-
ond, the increasing of the screen-grid tube
to a highly regenerative and hence some-
what noisy state.

The Blocking Tube
Overcoming this trouble is relatively sim-
ple. Tt is done by using what is termed a
“blocking tube,” the purpose of which in
this circuit is only to isolate the I.F. am-
plifier tubes from the regenerative detector
circuit and thus prevent the regenerative
interlocking of regeneration and volume con-
trols. A desirable by-product is less noisy
reception,

This blocking tube is merely another
screen-grid tube (V2 in Fig. 2) so used
that the full R.F. voltage across the de-
tector plate coil is not effective also across
the plate-grid capacity of V2. A high-
ratio (say 1 to 14) R.F. transformer couples
the two tubes. Conversely, looking at it
from the detector, this transformer L2 of
course steps down instead of stepping up;
hence a lower A.C. potential exists between
the plate of V2 and ground than between
the grid of the detector V3 and ground.
The result is, of course, that this blocking
tube is not doing much amplifying. Yet, if
it did nothing more than divorce the re-
generation control from the volume control,
it would serve its purpose. However, even

e
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with such an unusual ratio as that suggested, .|
V2 can and does add noticeably to the over- '
2ll LF. amplification while scrving its block-
ing function admirably. The result is a
smooth and independent regeneration con-
trol which may be sct as finely as desired.
And, of course, the added tuned circuit for
the third IF. tube V2 has the advantage

. of increasing selectivity in the intermediate

II}; amplifier.  (To be continued)

" The Car Battery

(Continued from page 285)

| be a rugged instrument to withstand the
g shocks of operation. It contains an iron
| - vane suspended in the fields of a permanent
! muagnet and of a coil of two or three turns
through which the current flowing through
‘,I the ammeter passes. The resultant of the
1 two flelds determines the position of the
| vane and, conscquently, the reading of the
E anuneter.

: It is desirable to bear in mind that the
|
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sistance. When fully charged, and shorted,
it will deliver 150 to 200 amperes.

Operation During Charging

The electrical connections have been shown
in Fig. 1; the armature of the generator is
coupled mechanically to the car motor, so
that it revolves whenever the engine is run-
ning. The residual magnetism of the gen-
erator’s field poles causes a voltage across
the main brushes whenever the armature is .4
: revolving. The generator is a shunt-field
machine, whose third brush is a means of
tapping the generated voltage to obtain the
proper field current, It will be seen that, 1
because of this manner of exciting the field,
the field and the armature form a series
circuit. The current flowing in the field
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which flows through the series winding of
the reverse-current relay weakens the mag-
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Reversal of Connections

When the ground connection of the bat-
tery is changed from positive to negative,
what will be the effect on the charging of
the battery? Will the generator have to be
reconnected, to prevent it from charging
the battery backward—that is to say, dis-
charging it? Let us consider this.

Neglecting all resistances in the circuit
except those of the battery and generator,
let us take these values as .07-ohm for the
former and 0.33-ohm for the latter. Since
the battery is now connected negative to
ground, and the generator positive to
ground, the two potentials are in series.
The generator, when its output reaches
about 12 volts, closes the relay contacts
and a heavy current flows. This will be
equal to 18 volts (12 volts plus 6 volts)
divided by 0.4-ohm (0.33 ohm plus .07-ohm),
amounting to 45 amperes.

The voltage drop in the generator will
then. be, according to Ohm’s law, 14.85
volts; and that in the battery 3.15 volts.
The voltage drop across the generator then
exceeds its generated voltage by 2.85; and
the voltage drop in the battery will be less
than its generated voltage by the same
amount,

This voltage drop, exceeding the gener-
ated voltage, in the generator causes a re-
versal of the current in its field windings;
this reversed current reverses the magnetic
flux of the field poles, and the generator
begins to generate a voltage in opposition
to that of the battery. This action takes
place inside of two or three seconds; it is,
in electrical language, a transient phe-
nomenon.

The generator is now charging the bat-
tery, but the current is flowing in a re-
verse direction; the ammeter leads, there-
fore, should be reversed in order to correct
its reading. The reversal of current flow,
however, will not affect the ignition and
lighting systems, in which the direction of
the current’s flow makes no difference.

A second method may be employed to
reverse the voltage of the generator, when
it is necessary to reverse the battery ter-
minals. Before starting the car, the gen-
erator field is reversed by holding the relay
contacts closed for about ten seconds; so~
that the voltage drop of the battery across
the generator sends a current through the
field.

Finally, another way is to have someone
hold the contacts closed while you start the
motor up. The reversal of the ammeter
would indicate the reversal of the gener-
ator. These last two methods are practical,
except when the battery is quite run down.

Sometimes, when the first method is fol-
lowed, the generator voltage will not be
reversed. The principal reason is that, the
voltage drop across the generator did not
exceed the voltage which it generated; and
this will be found due to a high-resistance
contact, somewhere, which has absorbed the
larger portion of the voltage drop of the
circuit. Corroded terminals on the bat-
tery, sulphated plates, run-down batteries,
loose connections or bad joints, may be
looked for. In such cases, the job is out
of the sphere of the radio Service Man,
and belongs to the automotive Service Man
or service statlon to correct.
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| “Roll Your Own”
Super

(Continued from page 286)

stage progressively. Fig. 2 shows the ar-
rangement which I found most satisfactory.
Care should be taken with the shielding of
L4 and its associated screen-grid amplifier
V4. I used wing shields only between the
two R.F. stages, but complete shielding
would be better.

It is desirable to employ a carbon-disc
rheostat at R2, for the filament of the oscil-
lator tube V8, because a variation in fila-
ment temperature changes the generated
frequency; experiment with this will soon
determine the correct setting. Fixed re-
sistors may be used to govern the temper-
atures of the other tubes, by providing a
500,000-ohm variable resistor in the R.F,
plate lead.

The 8,000-ohm variable resistor may be
placed in the rear, on the baseboard; once
adjusted, it requires no further attention.

When ready to test the set rotate the
left-hand dial a little at a time, and swing
the right-hand oscillator dial till a station
is heard, or a squall. If the latter, reduce
the R.F. filament rheostat, or perhaps the
regeneration control R4.

When the station is heard plainly, balance
C1-C2-C3 until reception is loudest. Then
adjust the I.F. coupler; turn the set screws
of C5 and C10 all the way in, and turn
back C5 very slowly until the signal is
loudest. It may become necessary to re-
duce the resistance of R4; when it is just
below the point of oscillation, adjust CI10
dn the same way.

Selectivity can be controlled by varying
the separation of the windings of L4 (about
11, inches was found right for medium
selectivity) ; and the coupling of L5 con-
trols the feed-back.

List of Parts Used
Three Pilot .00035-mf. variable condensers
(C1-C2-C3), one Pilot .0005-mf. variable
condenser (C6), and a Pilot double drum
dial;
Two X-L .001-mf. “Variodensers” (C5-C10);
Three Aerovox fixed condensers: one .0005-
mf. (C4); two .001-mf. (C9-CI12);
Three Tobe 0.5-mf. fixed condensers (C7-
C8-C11);
Four Pilot plug-in R.F. transformers (L1-
L2 L3-L6);
Three Pilot 85-mh. chokes (RFC 1-2-3);
Two 6-ohm filament rheostats (R1-R6), one
including filament switch (SW);
One 25-ohm filament resistor (R3) tapped
for '22 tube;
One 0-3000-ohm variable resistor (R4) for
regeneration control;
One “Bradleystat” filament control (R2);
_Two Pilot A.F. transformers (T1-T2);
Twelve Pilot sockets, for coils and tubes;
One grid condenser (C13) with 2-meg. leak
(R5) .
One Jones T-wire cable, base mounting;
Two Yaxley tip jacks for speaker; two bind-
_ ing posts for antenna and ground;
One 7 x 24 panel and one 10 x 23 baseboard;
Copper sheeting for shielding. The can con-
taining L4 is & x 3% inches by 61, inches
high

(Oontinued on page 812)

Two home-made LF. couplers (L4 and L5).
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NEW YORK
SCHOOL

Auto-Electricity.

classes open all year.

21 West 17th Street

ELECTRICAL

*Learn by Doing"’

Opportunities for ALL MEN!!

Every phase of all branches of Practical Electricity
taught by Actual Practice in America’s Foremost
Institution of Trade Learning.

Also Special Courses in Automobile Mechanics and

No books used. Start any day. Day and evening
Ask for School Catalog.

New York Electrical School

New York City

than any other make).

INTERNATIONAL RESISTANCE CO.

2006 CHESTNUT STREET

REMlARKABLE BOOKLET
Write for it

Our new Resistor Replacement Guide

eliminates any loss of time on a job,

which means a greater profit
for you. Write today.

Service counts in radio more than anything else. Standardize
on Metallized Resistors (more are used by service men

PHILADELPHIA, PA.

There’s big news on page 298 of
this issue—do not fail to read it.

MICROPHONES

For Transmitters — P. A.
Slystems and Recording,
als