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Radlo now offers ambitious men the great-

est Momney-Making Opportunity the No Experience

worldhaseverseen! Hundredsof trained service Needed

men are needed by radio dealers, jobbers, and manufacturers!
A *trained” Radio “Service and Repair” man can easily make 2 J di

§40 to $50 a week, and it’s very common for a trained man with ability to read and ‘wrllte. 'I"hedRa 0

experience to make $75 a week and up. I{:}?}gﬁ;ﬁrnﬁed% Il)mx;;tzllf:s i:‘;‘:}f to:::rl;;
BIG MONEY for Spare-Time Radio Work is easily made in A Dbl i

every city and village. You can now qualify for this Big-Money spare time money while you learn at home.

work quickly through R. T. I. Gccl:l the Big Money Now and

g0 up and up in this Big Pay field. The Radio industry calls

for More Men, and R. T. I supplies what the industry More to come

wants you to know.

ALL vou NEED is ambition and the

Tlllm MEN wh::l get irlito this Big-Mgn;y field now

- will have an unlimited future. Why ? Because this

Supervised by Radio Leaders billion dollar Radio industry is only a few years oid

and is growing by leaps and bounds. Getin andgrow

with it. $10 to $25 per week and more is easily made

in spare hours while you are preparing for Big Money.

TeLEVISION, too, will soon be on the market, so the

leaders say. Be ready for this amazing new money-mak-

ing field. Remember, R. T. I. “3 in 1" home-training gives LET F. H, SCHNELL
AN

R. T. I training is prepared and supervised by
prominent men in radio, television and talking
picture engineering; distributing; sales; man-
ufacturing; broadcasting, etc. These men
know what you must know to make money
in Radio. You learn easily in spare time

g you all the developments in Television and Talking Picture DR.T. I
agohxggl;:tlitgntgef !I{‘eg;ll{ggzﬁng.m Equipment, together with the complete Radio Training. ADV}:SE?_I;YY%%A(RD |
Parts, Work Sheets, Job Tickets, .
It is easy, quick i practical, Warning } R.T.IL Book Now |} Sctpell, Chict ‘,’5'
covers everything in Radio o bost ?n:}\?-: :E(lﬁ? -
—includes Talking Pic- .DO not start_ R. T. L tm,mmg FREE in America. He has
tures and the latest if you are going to be satisfied twenty years of Radio
in Televisi to make $15 or $20 per week experlence: Birsejtolesy
elevision. Get e . tablish two-way ama
started in Big more than you are now. Most The thrilling story of Radio, | teur communication
Money Ra- R. T, I men will make that much Television and Talking Pic- m‘goﬁn“:gpf;‘ P
diowork increase after a few weeks, There is tures is told with hundreds of | ,oer of American Tiadio
now. no reason to stop short of the‘Blg pictures and facts—'lts hun- gl:tlaéo IT.?:T:&J;‘:‘:“?E;
0.PER WEEK ] Money Jobs or the Big Profits in a dreds of big money jobs and U g Insentor
sso-STO-z.m' what R. T. I.h spare time or full time busincss of your spare time moncy-making and desicneh?f ‘l}l?diz
AND BB e . Send for B own. No capital needed. Get started ¥ opportunities everywhere. L S
'i{m'?‘:nf. Book and see fof ¥ W, with R.T. I now. Make money Send for your copy dio manufacturers.

while you learn at

Assisting him i3 th
" now. USE THE g py*§ehim o the
ome,

COUPON. composed of men prom-

inent in the Radio in-

dustry.

- e — ey —p—

RADI® & TELEVISION INSTITUTE
Dept. 766 4806 St. Anthony Ct.,Chicago
—— R WS GET G GED SN SED @ dnb

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

Send me Free and prepaid your BIG BOOK
“Tune In On Big Pay” and full details of your

three-in-one Home Training (without obligating
me in any way).

THER.T.I.LADVISORY BOARD. These men are executives with important concerns

in the radio industry—manufacturing, sales, service, broadcasting, engineering, ete., ete. Name

They supervise R. T. I. Work Sheets, Job Tickets, and other training methods.

R.T. ], & T-1-TRAINS YOUAT HOME FOR A GOOD JOB OR A PROFITABLE I Address... e
o =S S PART TIME OR FULL TIME BUSINESS OF YOUR OWN + City State
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The replacing of the old batery
operated receivers with all-electric Radios
hascreated a tremendous country-wide
demand for expert Radio Service Men. Thou-
sands of trained men are needed quick!

30 Daysof R.T.A.HomeTraining

. . . enables you to cash in on
this latest opportunity in Radio

Ever on the alert for new ways of helping our members
make more money out of Radio, the Radio Training
Association of America now offers ambitious men an
intensified training course in Radio Service

RADIO-CRAFT

4075100

a week

Full Time

$399%,,, four

Spare
~ Time

hour spare time or $40 to $100 a week full time,
this R. T. A. training offers you the opportunity of a
lifetime.

Radio Service Work a Quick Route

Work., By taking this training you can
qualify for Radio Service Work in 30 days,
earn $3.00 an hour and up, spare time; pre-
pare yourself for full-time work paying $40

We furnish
you with all

to the Big-Pay Radio Positions

Radio Service Work gives you the basic ex-
perience you need to qualify for the big

to $100 a week. .the $8,000, $10,000 to $25,000 a year Radio
3. equipment positions. Once you get this experience, the

More Positions Open Than There you need whole range of rich opp‘or'tun.ities in Radio
Are Trained Men to Fill Them  |to become a| liesopenbeforeyou Training in the Associa
Radio tion, starting as a Radio Service Man, is one

If you were qualified for Radio Service Work
today, we could place you. We can’t begin

Service Man!

of the quickest, most profitable ways of
qualifying for rapid advancement.

to fill the requests that pour in from great
Radio organizations and dealers. Mem-
bers wanting full-time positions are being placed
as soon as they qualify. 5,000 more men are needed
quick! If you want to get into Radio, earn $3.00 an

If you want to get out of small-pay, monot-
onous work and cash in on Radio quick, in-
vestigate thisR.T. A.trainingand the rich money-making
opportunities it opens up. Nospecial education or electri-
calexperience necessary. The will tosucceed is all you need.

Mail Coupon for No-Cost Training Offer

Cash in on Radio’s latest opportunity! Enroll in the
Association. For a limited time we will give to the ambi-
tious man a No-Cost Membership which need not . . .
should not. . . cost you a cent. But you must act quickly.
Filling out coupon can enable you to cash in on Radio
within 30 days, lift you out of the small-pay, no-
opportunity rut, into a field where phenomenal earn-
ings await the ambitious. You owe it to yourself to
investigate. Fill out coupon NOW for details of No-
Cost Membership.

The Radio Training Association of America
4513 Ravenswood Ave. Dept. RCA-9, Chicago, Ill.

4

)

THE RADIO TRAINING ASSOCIATION OF AMERICA

4513 Ravenswood Ave., Dept. RCA.9 Chicago, Ill.
Gentlemen: Please send me details of your No-Cost train-

ing offer by which I can qualify for Radio Service Work within

30 days. This does not obligate me in any way.
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THE “BETTER BOOSTER,” by E. I Henning.  T'his device,
incorporating 4 stage of tuned screen-grid amplification
ahead of a standard reeeiver, will inerease Loth its selectivity
and its range. It is therefore somnething which many a
set owner who wants better distance reception wiil hail with
Jov. Its construction from the data firnished will be an
ensy matter for the Service Man or construetor,

A REMOTE-CONTROI, SYSTEM, hy Joseph Attardo. The
demand for more convenient and precise tuning methods is
manifesting jtself in the modern high-class recvivers.  The
device deseribed here was built to thne in mrtomatically any
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of 36 stutions. selected by the pressure of a button. The
prineiple and the method ‘of its application will interest the
experimenter and the radio man with clients for “built-in
radio

TIIE “STENODE RADIOSTAT.S by Clvde J. Fiteh. 'This
Knglish invention is hailed by all anthorities as revolutionary
in its implications: since it almost eliminates the necessit\
for a “channel” which has hampered the growth of hroad-
casting. . Tow complete reception is obtained apparentls
without the need of sidebands will he explained here.

And many other articles on radio practice and theory.
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YOU Radio Men!

that at the present time the ordinary

radio man, either as a repair man or

Service Man, makes an average of 335.00
8 week. Let us show you how you can quickolg
qualify for jobs leading to salaries of $60.00,
$70.00," or $i00.00 a week and up—NOT by
books or correspondence, but by an entirely
new Way.

We Teach You How—No
Books—No Lessons—
No Classes!

Coyne {s not a Correspondence schopl. We
actually show you, by expert insiructors, every
phase of radio; which it is impossible to learn
from books or from Correspondence <Courses,

The majority of Radio Service Men and
Radio Experts today do not earn what they
should, because they have never been prop-
erly grounded in the fundamentals of radio—
that is to say, in electricity.

Remember, you will never qualify as an
expert radio man unless you know the funda-
mentals of electricity. All of this is taught
byhACTUAL WORK on real equipment in our
sthool.

STATISTICS in the radie industry show

From $20.00 a Week to
$100.00 a Week

“Before going to Coyne, I had worked in a
garage for five years at $20.00 a week, I had
no advanced e¢ducation and dida’t know a volt
from an ampere. Yet I graduated in three
months with & grade of 98%. Since I left
Coyne, I have jumped from $20.00 to $100.00 a
week, and am still going strong. I owe all
my success to the practical training T got in
the Coyne Shops.”—Harry A, Ward, Towa.

COYNE ELECTRICAL SCHOOL,

Most self-taught radio Service Men fail
utterly because their electrical education has
been neglected; and, incidentally, they lose
a good intome because statistics show that
radio alone cannot suppert the independent
radio man all year around.

In the Spring and Summer time, particu-
larly, radie is notoriously dull; and the
radio man who is an electrical expert will
make more money in the end.

Radio Training

The photograph above shows how men are
actually trained in our big radio shop, where
students are shown by experts how to take
apart and put together the various modern
radio sets. We will show you how to get
at the root of servicing troubles; and within
90 days you can be a radlo expert.

Most radio men today flounder around be-
cause they de¢ not know the peculiarities of
many sets, and have to puzzle these out, tedi-
ously, for themselves; whereas our instructors,
with years of experience behind them, can
show you how to locate any set troubles.

No Previous Training
Necessary!

Remember, T do not teach you out of books.
You are actually doing the work yourself, and
get all the experience you need right here
at Coyne.

I do not care whether you cannot tell a
vacuum tube from a C-battery; whether you
are sixteen years old or forty-five. It is my
job to prepare YOU for a big-pay radio and
electrical! Job in 90 days' time.

The Future of Radio

At the present time, there {s a dire need for
REAL and experienced Service Men, who

H. C. Lewis, Pres.

500 S. Paulina St. Founded 1899 Dept. 60-85, Chicago, IIl.

alse know the iIns-and-outs of electricity.
Even though you may work on a good salary job
for an employer at first, Sconer or later you
will wish to establish yourself in your com-
munity and start in business for yourself. The
combination of radio and electricity cannot be
beat; it is an all-year-round business,

Even if you do¢ not want to go in busi-
ness, there are more jobs today than good men
to fill them. Coyne training settles the Job
question for life.” Only recently one Concern
called on me for 150 graduates, and calls for
more men are ¢coming in daily. Coyne main-
tains an expert Employment Department,
which will help you and back you as long as
you live, WITHOUT ONE CENT OF COST
TO YOU.

Special Offer!

In connection with the radio training, you
are alse given electrical training in all its
branches—auto Ignition and aviation eicc-
tricity — WITHOUT ONE CENT EXTRA
COST!

Get My Free Book

Mail tbe coupon today, and let me send you
the big Coyne book of 150 gho(ographs-fncts
—Jobs—salaries. It costs nothing, and does not
obligate you in any way. Just mail the coupon.

MAIL THIS COUPON—NOW!

‘-------------1

. Mr. H. C. LEWIS, President
] COYNE ELECTRICAL SCHOOL, Dept. 60-85 1
|

500 S. Paulina St., Chicago, IlL.

Drear Mr. Lewls:

Without obllgation send me Your bIg free catalog and l

all detalls of Hallmad Fare to Chleagn, Free Fmploy-
l ment Rervice. Hadle. Aslatlen Electrlehy. and . Autg; l
l motive Courses, and how I can “‘earn while learning, I

NEmMO® ..vcveesncniisirnnnaane- B s o e il
1

Address  siieiiacecaan sreresaans l

O s o e 1 e e TN e . BUate....oohies ‘
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SPEAKER \4
MAY BE PLACED

ANYWHERE /
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REMQOTE
CONTROL
CAN BE PLACED

ANY WHERE

The “AUTO PILOT" goes on your running board and does not
lessen the car’s trade-in value when taken off to go on your next car

“Auto Pilot” Full Sereen Grid Radio

LICENSED UNDER R.C.A. PATENTS

IncreasesYourAutomobile Pleasure

Nobody will have a more up-to-date automo-
bile than yours when you have assembled this
powerful “AUTO PILOT ScreenGrid broadcast
receiver kit, placed it on your running board
in its attractive black japanned case and con-
nected its remote control dial and speaker.
Even the specially designed PILOT “undercar”
aerial attaches between the axles without neces-
sity for harming your car’s exterior or in-
terior.

You Can Install the “Auto

Four-224 A.C. Screen Grid Pilotrons comprising
three stages of radio frequency and detector give the
‘*Auto Pilot” tremendous pick-up and distance range.
A. C. Pilotrons are operated from the car’s battery
instead of battery type tubes because they are rugged
and nou-microphonic.

Auto pitot Kit 47°°
Complete with aerial less

This new and advanced “AUTO PILOT” not
only has every up-to-date feature of radio to
assure you distance, selectivity, tone quality
and volume—but the welfare and future trade-
in value of your car has also been a chief con-
sideration of design. The New “AUTO PILOT"
requires no mutilation of floor, instrument
board or upholstery to make a solid installa-
tion—convenient to operate, taking up no
foot or seat room.

Pilot” in Your Car in An Evening.
‘ 4

Thick sponge ruhber mountings take up road shocks.
The audip amplifier system gives enough volume for
outdoor dancing, with tone quality of the highest
order. Filament current drain from car’s storage
battery is only 4 amperes. Plate current is 20 milli-
amperes from three 45-volt “B' batueries.

Pilotrons and Speaker

Inquire of your local Pilot Radio Dealer or write direct to

PILOT RADIO & THUBE CORP.

323 BERRY ST., BROOKLYN, NEW YORK

Chicagoe Office: 234 South Wells St.

San Franciseo OQflice: 1278 Mission St,

\(-EN’E D By

FACTORIES AT LAWRENCE, MASS. > @

ILOTRON RADIO TUBES

Erdorsed by Professiorals

September, 1930




If al! the Radio scts {'ve “fooled”
with in my time were piled on top
of cach otler, they'd reuch about
halfway te Mars. The trouble
with me was that I thowgit [
kneww so much about Radio that
1 really didw't know the first
thing. ~ I thought Radio was a
plaything—tiat waes all I conld
see in it for me.

I Thought Radio Was a Plaything

But Now My Eyes Are Opened, And
I'm Making Over $100 a Week!

IFTY DOLLARS A WEEK! Man
F alive. just one year ago a salary that

big would have been the height of
my ambition,

Twelve months ago I was scrimping
along on starvation wages, just barely mak-
ing hoth ends mect. [t was the same old
story—u little job, a salary just as small as
the job—while [ myseli had heen dragging
along in the rut so long I couldn’t see over
the sides.

If you'd told me a vear ago that in twelve
months’ time I would be making $100 and
more evervy week in the Radio business—
whew! I know ['d have thought you were
crazy. But that's the sort of money [I'm
pulling down right now—and in the future
| expect even more. Why only today—

But I'm getting ahead of my story. 1
was hard up a vear ago because I was kid-
ding myseli, that's all—not hecause I had
to be. I could have been holding then the
same sort of job I'm holding now, if I'd
only heen wise to myselt. If vou've fooled
around with Radio, but never thought of it
as a serious business, mayhe voure in just
the same hoat I was. If so. vou'll want to
read how my eves were opened for me.

HEN broadeasting first hecame the

rage. several vears ago, I first hegan
my dabbling with the new art of Radio. I
was “‘nuts” ahout the subject, like many
thousands of other fellows all over the.
country. And no wonder! There's a fascina-
tion—something that grabs hold of a fellow
—about twirling a little knob and suddenly
listening to a voice speaking a thousand
miles away! Twirling it a little more and
listening to the myvsterious dots and dashes
ol steamers far at sea. Even today [ get a
thrill from this strange force. In those days.
many times [ staved up almost the whole
night trving for DX. Many times I missed
supper hecause | couldn’t be dragged away
from the latest circuit [ was tryving out.

I never seemed to get very far with it,
though, [ used to read the Radio maga-
zines and occasionally a Radio book, but 1
never understood the subject very clearly,
and lats of things I didn’t see through at all.

So, up to a vear ago, I was just a dabbler
—I thought Raclio was a plaything. I never
realized what an enormous, fast-growing
mdustry Radio had come to be—emploving
thousands and thousands of trained men. |
usually stayed home in the evenings after

work, because I didn't make enough money
to go out very much. And generally during
the evening I°d tinker a little with Radio—
a set of my own or some friend’s. [ even
made a little spare change this way, which
helped a lot, but I didn’t know enough to
go very far with such work.

And as for the idea that a splendid Radio
job might be mine. if 1 made a little effort
to prepare for it—such an idea never en-
tered my miml.  When a friend suggested
it 10 me one vear ago. I laughed at him.

“Youre kidding me.” 1 said.

“I'm not,” he replied. “Take a look at
this ad.”

I, E pointed to a page ad in a magazine,
an advertisement [d seen many times
hut just passed up without thinking. never
dreaming it applied to me. This time I read
the ad carefuily. It told of many big op-
portunities for trained men to succeed in
the great new Radio field. WVith the adver-
tisemment was a coupon offering a hig iree
hook 1ull of information. | sent the coupon
in. and in a few days received a handsome
64-page book. printed in two colors, telling
all about the opportunities in the Radio
field, and how a man can prepare quickly
and easily at home to take advantage oi
these opportunities. \Vell, it was a revela-
tion to me. I read the bhook caretuliy. and
when I finished it T made my decision.
What's happened in the twelve months
since that dav, as I've already told you,
seems alimost like a dream to me now. For
ten of those twelve months, I've had a
Radio business of my own. At first, of
course, 1 started it as a little proposition on
the side, under the guidance ofi the National
Radio Institute. the outfit that gave me my
Radio training. Tt wasn't long hefore |
was getting so much to do in the Radio line
that I quit my measly little clerical job. and
devoted my full time to my Radio business.

INCE that time I've gone right on up,
L) alwavs under the watchiul guidance of
my friends at the National Radio Institute.
Thev would have given me just as much
help, too. if T had wanted to follow some
other line of Radio hesides building my own
retail husiness—such as broadcasting. man-
ufacturing, experimenting. sea operating,
or anv one of the score of lines thev pre-
pare vou for. And to think that until that

dav I sent for their eye-opening book, I'd
heen wailing “I never had a chance!

TOW I'm making, as I told vou before.
LN over $100 a week. And I know the
future holds even more, for Radio is one of
the most progressive, fastest-growing, busi-
nesses in the world today. And it's work
that I like—work a man can get interested in.

Here's a real tip. You may not be as bad
off as | was. But think it over—are you
satistied > Are vou making enough money,
at work that vou like? Would you sign a
contract to stay where you are now for the
next ten vears—making the same money?
If not. vou'd better he doing something
about it mstead of drifting.

This new Radio game is a live-wire field
of golden rewards. The work, in any of
the 20 diticrent lines of Radio. is fascinat-
ing, absorbing. well paid. The National
Radio Institute—oldest and largest Radio
home-study scheol in the world—will train
vou inexpensively in vour own home to
know Radio from A to Z and to increase
your earnings in the Radio field.

AKE another tip—No matter what vour

plans are, no matter how much or how
little vou know abhout Radio — clip the
coupon helow and look their iree hook over.
It is filled with interesting facts, figures,
and photos. and the information it will give
vou is worth a few minutes of anyhody’s
time. You will place vourself under no oh-
ligation—the hook is free. and is gladly
sent to anvone who wants to know ahout
Radio. Just address J. E. Smith, President

National Radio Institute, Dept. OKY,
Washington. D. C.
[——————= _.___—_____1
| I E SMITH, President |
National Radio Institute |
| Dept. OKY, Washington, D, C.
| Dear Mr. St |
I Trlease send me your &l-page free haok, printed |
in two eolors. giving all information about the
l opportonities in Radle and how 1 in learn l
guickly and easily at heme to take advantage |
I of ther f understand this reqguest Dlaces ine
umler no obligation, and that ne salesiman wili '
I call an me |
| Name. |
: Addres: I
| Town... State..... |
! Ocenpation.. |
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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 the
radio trade; and, as the complexity of electrical
and mechanical design in recelvers increases, an
ever-higher standard 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
qQrganization,

This is the fundamental purpose of the NA-
TIONAL RADIO SERVICE MEN'S ASSOCIA-
TION, which is not a money-making institution,
or organized for private profit; te unite, as a
Eroup 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 radio 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 elected as a member
and & 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
radic manufacturers, as well as the foremost
tadio educational institutions.

Yual;.

b(‘l‘n

ccepy.

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, Il1.;
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 Radie School, New Yeork, N. Y.; Mr.
John F, Rider, Director.

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

Radio Division, Coyne Electrical School, Chicago,
I1l.; 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
exanmining the papers passes the prospective mem-
eber as satisfactory, we shall issue te him 4n
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 s absolutely no cost attached to any
service rendered by the Association to its mem-
bers, no dues, ne contributions.

If you wish te become a member, just fill out
the coupon beloew and mail it to us. We wil
send you all the papers necessary to hecome a
member.

N. R. 5. M. A,
c/oc RADIO CRAFT,
98 Park Place,
New York, N. Y.
T wish to become a memher of your Assacintion

Plcase mail be the examination papers and appli-
cation blanks,

{
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}
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HUGO GERNSBACK
Editor

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

The Superheterodyne Cycle

By Hugo Gernsback

ADIO, as I have said often before, is known to go
through eertain evolutionary cycles. It has done so
from the start, and it can be expected to go on indefi-
nitely in this nanner, The radio industry has always
heen progressive enough to take hold of that instrumentality
whiel it thought would give the best results. 1t was so, begin-
ning with the colierer-spark-gap cveles it was so during the
ervstal-detector evele, the regenerative “blooper”™ cyele and,
of late, in the so-called tuned-radio-frequeney cycle.

Practieally all sets in use today use some sort of tuned-
radio-frequeney  eirenit, or a madification of the principle.
Regeneration has been severely left alone; bhecause in the
modern set, the old shricking and whistling has been completely
tabooed by radio engincers and the guiet set is the order of
the dav. During the last few vears, few changes in the average
radio set have heen noted and, while we have changed our
tubes from the old-fashioned “triodes™ to “screen-grids,” the
circuits still remain fundamentally the same.

The superheterodyne eyele, into which we are now about to
e launched, promises to change radio conditions enormously.
It is true that the superheterodyne has heen known for mnny
vears, and has been valued as one of the best and wost sensi-
tive circuits known. It has been, however, becaunse of basie
patents, the sole property of the Radio Corporation.  This
company steadfastly refused to license anyone else to use the
superheterodyne patents until, very recently, the annonneenent
was made that the R.C.A. will now license a mumber of eom-
panies to build superheterodynes for themselves.

This announcement is an important one and, in a way, it has
credted a sensation in the radio industry; partienlarly as the
announcement of the decision was made so late in the season
that it probahly will affect few of the models that will eome
out during the rvenminder of 1930.

During 1931, however, the situation will be vastly different.
There is not the slightest doubt in our winds, that praetically
every radio set manufacturer will immediately turn to super-
heterodynes, for a munber of reasons. In the fivst place, there
is no question but that the superheterodyne eirenit is the hest
and most efficient cireuit known to the radio art today. If
one or two radio set manufacturvers start to bring out super-
heteradynes, the vest of the indnstry must of necessity follow,
or he left behind.

Of course, we will have many new variations of the super-
lieteradyne and we may confidently expect that, if the entire
radio industry is to stand behind the cirenit, it will he greatiy
improved as time goes on. We will have screen-grid super-

heterodvnes: we will have pentode superheterodynes; we will
have all sorts of combinations of the cirenit or adaptations
of it: and there is little deubt that even the still more yvs-
terious super-regenerative cireuit w ill also, in the near future,
be heard from.

In the past, there was one slight disadvantage in using a
superheterodyne set, and that was the necessity of using two
tuning controls. The modern radio set buyer demands a single
tuning contral; and the R.C.A. has finally produced one good
model in whieh a single tuning control is used. ‘Therve is no
guestion in our minds that the standard commercial super-
heterodyne set, whieh will he put out by the radio industry
during the coming year, is to be of the single-control variety.

Of course, one of the various advantages of the superhetero-
dyne is that it requires no acvial.  Under modern eonditions,
with a broadeasting system of the power we have today, much
better reeeption ean be ohtained by means of a superheterodyne
than with praetically any other set.  The reason is, that the
superheterodyne tunes much sharper, and it is much easier
to tune out an interfering station with a loop than with a set
that uses an aerial.

The sales argiments, when recommending a superheterodyne
to the prospective customer, are of course much stronger:
beeanse he need inenr neither expense or worry about an aerial.
Then there are still in this world some people whe think of
an aerial as a lightning danger; these people will naturally
prefer a superheterodyne, whieh has no “aerial complex.”

We, personally, welcome the idea that the superheterodyne
is now te eome into its own.  We nrge every reader of Ranio-
Cuarr to brush-up on superheterodyne literatnre: and Raonio-
Cuarr, during the eoming months, will do its share hy publish-
ing every month superheterodyne data which in time will be
most valuable, not only to the general reader, but to the Service
Man, the radiotrician and the professional radio man as well.

Tt is certain that the superheterodyne will stimulate the radio
trade to a muarked exten! during the next few vears.

It will have a wreat and lasting effect on awtomotive radiog
as the superheterodyne is certainly o most eflicient set for use
in a ear.

The superheterndyne will also encourage the long-neglected
radio experimenter; wheo will again he able, we hope, to buy
low-priced kits for experimental purposes.

From whatever angle vou laok at the situation, the super-
heteradyne cvele looks distinetly hopeful for the radio industry
during the next few yvears.
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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

TESTING BY EAR

By Michael Yanosko
THE visual method of testing is the most
efticient; but the aural method has its
compensations, and should be used. (By
“visual,%” I mmean the use of meters, and
by caural” that whieh depends on the Serv-
ice Man's ear.)  Somehow, when 1 listen-in

-+ CABLE

Fig. 1
The ciruit of a device sohich cnables the Scrviee
lan with a good cur to listen in on the cir-
cuits which he is testivg and thus, frequently,
save time.

on a set, I can more quickly find the cause
of its ills,  Perhaps 1 am  “ear-minded.”
However, T am sure that the instrument de-
scribed here will help others in solving their
problems; and the method has not been
deseribicd before, to my knowledge.

Its purpose is to eut into the detector
plate eircuit and tell at once whether the
R. F. stages and detector are functioning
eorrectly.  If they are, the Service Man
listens in on the audio stages, and can thus
quickly locate the defect. The visual indi-
cators then come into play.  This method is
extremely  useful en  public-address and
talking-picture apparatus, where servicing
fime is at a premiun,

The instrument consists of two tube sock-
ets, a cable and plug, a phone by-puss con-
denser and a pair of phones. TI'he cost is
practically nil: the parts are: one U'X socket,
sub-panel type: one UY socket, ditto: a
001-mitf, by-pass condenser; two lip jacks;
it two-toot cable with UY plag and UX
adapter; and a two-toot length of wire with
two “prewee” clips. The assembly and the
schematic cirenit are shown. 3

It is very casy to work with this instru-
ment. Remove the detector tube, insert the

C%%

Fig. 2
The appearance of Mr. Yanosko's tester, which
cuts a pair of phones into any tube's plate
circuil,

cable plug. and place the tube in the proper
socket of the tester. 'Then listen while yon
tune the set. With a screen-grid tube, the
length of flexible wire is brought into play;
one clip is attached to the control-grid cap
of the tube, and the other to the tube clip
in the set.  Both sereen-grid and space-
charge detectors may be thus tested. 'T'he
audio stages are tested in the same manner.
The device is adapted to either A.C. or
D.C. sets.

If the Service Man wishes, he may incor-
porate this method into his present tester,
by opening the plate millinmmeter lead and
inscrting two tip jacks shunted by a by-pass
condenser. A switch should be connected
across these to short them when the phones
itre ot in use.

PHONOGRAPH PLUG CONNECTION
By Charles Marceu

HE method shown affords an jinexpen-

sive, as well as simple, way to connect
a phonegraph pick-up to any set using power
detection. 1t introduce  eapaci-
lative feed-Dack., or decrease the working
efficieney of the set in any way.

does  not

2000 OHMS

/ WESTON
PLUG /

/s

74

NOT USED
o /

e V]
‘-J." PHONO, PICK UP —*
Fig. 3

Many modern sets are not provided ivith phono-

graph attachments.  This method may be rec-

ommended for use with g high-impedance
pickup.

VOLTAGE TESTS ON CONDENSERS
By Chas. L. Brown

NE cause of scratching, popping, sput-

tering noise is a defective trinsformer
m the first audio stage, even though a test
may show that the transformer is neither
grounded, open, nor shorted. Nevertheless,
the substitution of a new transformer will
cure the trouble.

Defective grid leaks and prid condensers
are also a prolifie source of extraneous noise.
Usually, substitution is the onlv test that
the Service Man can make.

Slightly-shorted by-pass condensers  will
cinuse noise (a completely -shorted condenser
will run down the “B” batteries, on a bat-
tery set; and the set will give very poor re-
ception or none at all). By-pass condensers
may he tested with a hattery and voltineter
in series; the hattery used shoutd pive a
voltage as high as that used in the set. The

needle of the voltmeter will kick slightly
when contact is tirst made; but, if the con-
denser is good, no reading will be shown
on a second contact.

Al movable contacts, such as switches,
volume controls, and battery connections
should be clean; and they should he inspected
to make sure of good contacts.

_VOLTMETER
CONDENSER

BATTEF\HES

Fig. 4
Defects are found, by testing condensers wnder
working woltages, which <could perhaps other-
wise cscape motice.

VOICE COIL CEMENT
By C. F. McNulty

N vepairing dynamic speakers, T enconn-

tered the problem of fastening the voice
coils to the cones. The solution of cellulvid
in acetone, used in sclf-supporting R
transformers, is inexpensive, and will he
found especially satistactory in securing the
flanges, in Brandes and Kolster speakers.

SCREEN-GRID DETECTOR FOR AUTO
RADIO

By Russell L. Woolley
HE value of the screen-grid tuhe as a
detector is well-known to every Service
Man; vet many constructors hesitate to take
advantage of its high amplification for their
pet auto receiver,

The aecompanying diagrim shows how
the high plate impedance of the '24 screen-
grid tube may be properly matched and., at
the sume time, the output fed directly into
a push-pull output stage. Ne intermediate
AL, stage is required, and the output may
work direetly into an inductor dynaumic
speaker without any output transforiner.

RFC~

I

-, Qw
56.+445V. C-I1AS V.

Fig. 5
Ay, Woolley’s circuit for an automotive receiver
gives the adventages of poiver drtection, parailel-
plate feed and push-pull operation.
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LINE-POLARITY TROUBLES
By D. W. Pickett

IKE Mr. Jones, who contributed a note
L on ground tests in the June issue of
Rapio-Crarr, I am accustomed to test the
ground connection with an A.C. vollmeter
hetween the house line and the grround.
Because one side of the line is usually
grounded, 1 should find a voltage reading
hetween the other side of the line and the
ground wire of the set, provided the light-
ning arrester is O.K. and the aerial not
grounded.

In locating a bad hum for a local radio
dealer. 1 obtained a reading of 35 volts on
one side of the line, and 115 volts on the
other. The house was served from a step-
down lighting transformer, which delivers
110 volts from each end of the secondary,
as measured from the “neutral wire” which
lends to the center tap of the secondary. By
the mistake of a lineman, one of the ounter
leads had been grounded at a house about
i block away. During half the evele, the set
received 115 volts at the primary of its
power transformer; but during the reversal
the voltage was increascd by 35, and the
tube voltage correspondingly. After the
crror had been corrected, the humn ccased.
1f the ground had been less resistant, the
voltage would have been stil further in-
creased. 1 therefore recommend checking
up the line voltage frequently; since nis-
takes may happen.

LIGHTING TRANSFORMER ~ POWER TRANS. TO SET

/10 VOLTS (+} el
Hov. —ut P| is
3 HOUSE N1 | li i
PRI o |NEUTRAL WIRE(GND.} 1 |
Ed |
{ 3
bl R I P

\

HIGH

£ No2 -
VOLTAGE HOUS

- INCORRECT 6ND."™C | £ AKAGE =

L

Fig. 6
One of the favorite questions in radio s “I¥here
does the ground begin’'  1When there has been
a mirap in the peiwer swires, such as Mr.
Pickett found, the answeer is in tho negative.

VOICE-COIL LEADS
By A. Coblenz

Al"‘l‘liR an exhaustive series of tests on

an Bveready “Series 50" had failed to
show any fault, 1 turned to the only thing
leftl—the speaker. Nine times out of ten,
if « speaker plays at all, the fault is in the
amplifier; however, 1 examined it under the
distrustful glance of the customer, who had
been assured by previous Serviee Men that
it was O. K.

The field coil showed its normal resistance:
but the voice coil, which should have been
a few ohms at most, had an appreciable re-
sistance. 1 dismantled the whole assembly,
and found that the coil looked all right
under a pocket microscope (Laugh if you
will) which I had brought along. T puiled
at the leads from the coil to the terminal
strip; they resisted the strain. There was
nothing else to lay the blame on; I applied
the soldering iron to one side—and the high
resistance was gone!  On reassembling, |
found that I had to pull the leads from 1he

{
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WOOD OR HARD- 7
~ RUBBER HANOLE

SAE’ RUBBER TUBING 7
AS USED FOR GAS OR AIR

Fig. 7
This service kink is an ingenious one. lile
the rubbcr <wrench is not recommended  for
heavy iwork, it will handle a smull lamp bulb.

coil tant to put them on the strip. The
mystery was solved.  The wire had been
taut and, as the coil moved hack and forth,
it was unable to swing frecly: and the pull
had gradually developed a high resistance at
the joint, 300 olins in fact.

When I hooked the speaker on again, the
owner swore that the reproduction was het-
ter than it had ever heen before. The lesson
was a donble one: first, the value of good
joints; and  secondly, the impoertance of
plenty of slack in the leads.

A PANEL-LIGHT “WRENCH”
By Henrv E. Sigles
O?\' some scts, snch as certain Crosley
and Majestic models, the dial light is
s0 located that it is hard to make a replace-
ment. To meet this dificulty, the wrench
illustrated in Fig. 7 was designed.

The open end of the riliber tube is slipped
over the end of the lamp bulb, and then
the wrench is turned in the proper direction
to remove or replace the lube.

AERIAL TESTING

By Edwin T. Phillips
ISCONNECT the aerial and ground
from the set, and place the headphones
in serics between them: on making and
breaking the cireuity you should hear a noise
similar to that obtained when you “tickle”

the catwhisker on a erystal set.

A quicker method is simply to put @ shunt
across the aerinl and ground when the set
is in operation.  On making and breaking
the eircuit, a “keving” effect should be no-
ticed. Either test will indicate a good an-
tenna; and T venture to say that if every
Service Man wonld make them, fewer sets
wonld be taken back to the shop to Jook
for trouble which is in the “location.”™

VOLTAGE TESTS ON '27s
By R. D. Wills
I.\' taking voltage measurements of a set
emploving type 27 tuhes, it must be re-
membered that some older equipment takes
the reading between  plate and  filament,
cven theugh a $-to-3-prong adapter is used.

R —f=
®O F
Fig. 8

While at A the filament and cathode are both

at ground, there is considerable difference be-

ticeen them in a power detector (B). Then, too,

late models are apt to have a positive bias {nu-
stead of @ growwd tap at K.
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Unless the equipment is arranged to show
the econdition of the cathode circuit, this
cireuit must be tested separately: sinece a
correct plate-filament voltage is not enongh
to show how the tube is functioning. 1n
tubes of this kind, the plate current must
flow throngh the eathode return.

In most sels emploving 27 type tubes, the
volume control is inserted in the cathode
cirenit and, since moving parts are most
subject to acquired defeets. the volume con-
trol is alwavs a good place to look for an
open cathode cirenit, as a short cut in trouble
finding.

This article was inspired by knowledge
of a case where half a day was spent by two
Service Men looking for trouble with socket
melers which did not show the epen cathode.

DETECTOR TROUBLES
By J. N. Schwartz

HT eommonest, most ohnoxious and most

elusive trouble in detector circnits is
frequency distortion. It is also the most
difficult to loeate; since other portions of
the receiver are more likely to be suspected
and subjeeted to investigation.  Fregueney
distortion creeps into the most efticient eir-
cuits, ander the gnise of all those highly-
desirable  features—“low loss,” “high sen-
sitivity,”  “sharp tuning,” “wide tuning
ringe,” *good low-note reproduction,” ete.—
and the possibility of their contribnting to
distortion is seldom considered. Tor this

Fig. 9
Introducing R into the detector civenit prevents
regeneration, but broadens tuning.  Hotwever
i g supcr-sclective set, crtting tie runing doten
from D to C may better quality.

reason, the radio- and audio-frequeney sec-
tions receive more than their proper share

_of consideration in etferts to e¢liminate dis-

tortion.

Usually, every precantion is taken to in-
sure good quality in the construetion of re-
ceivers, whether of the commercial or the
home-built tvpes, The circuit, the compo-
nents, and their placement, ave given all
due consideration.  The result should be
ideal reproduction; but this is rarely the
case, as we can plainly hear in most com-
mereial receivers.  Using 2 regenerative de-
tector, no distortion is evident on strong
signals, so long as the detector and audio
stages are kept below the point of over-
load; but as soon as weak signals are re-
ceived, with the aid of regeneration, the
tuning eurve hecommes so steep and narrow
that serious distortion results from side-
band cutting, and the accompanying attenu-
ation of high frequencies. The more efli-
cient the circuit, the worse this effect.

In modern I'. R. F. receivers, with three
stages ahead of the detector, the use of
the grid condenser and leak is ohiviated, from
the standpoint of available power. Using
plate-hend  detection, with its higher grid
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hias, the tendency to regenerate, or oscil-
late, is at once inereased. The resnltant in-
crease in the shurpness of tuning (not in it-
selt undesirable, bt here acemupanied by
other factors) results in frequeney cdistor-
tion of o serious nature.  The signal fre-
quency-band, already narvowed in the tuned
stages, suflers.  This effect will not be no-
ticed, it the signal is kept helow the point
of overloading the tnbe: lmt, as before, it
hecomes evident on wenk sipnals.  One well-
known set, one of the most expensive on
the market (the wcriter is « Cunndiany, is
such o serious offender that speech from
stations moderately distant is almost un-
intelligible: vet many bovers seleet it he-
cnnse of its “absence of statie and high-
frequency noises.”

Andio transformers of high primary in-
ductance and impedance tend to agaravate
this condition; sinee they respond very well
to low notes, and the amplification enrve
falls off toward the high-freguency end.
Fhey have nsually also a tendency to regen-
erate the deteetor slightly.  For this reason,
we otten find o set using really high-grade
transformers  giving  poorer reproduetion
than these with cheaper components.

The simplest and most effective enre for
this condition, in a eommercial sct, is to
stunt  the detector tuning cirenit with a
resistor of such value as to stop the re-
generative aetion. This will at the same time
fatten aned widen the tuning eurve.  The
sensitivity will be somewhat reduced: hut
in most cases there is some to spare—at
least that portion which is vendered useless
by distortion.  However, the manufaeturer
has o decidedly struple and ¢ffective means
of getting around this in scts of the future;
which will not only eliminate detector dis-
tortion, but at the sane time inerease sen-
sitivity and volume without impairing  sc-
lectivity.

FINDING HOME-MADE STATIC

By Duncan Salmond

ANY of the erashes and buzzes endured
I owners of the latest receivers can
Iw traced to electrical applionees and fix-
tiures in the sarie home. A svstenmtic
method of tracing them hegins by shutting
o the power where it enters the house.
Then remove the line fuses, one at a time,
wipe them elear of all dust, and elean the
sockets.  Tighten up the screws that held
vizes to the fuse blocks and switches, If
the contaets are too black, a little sandpaper
will brighten them.  Be snre to serew the
fuses in tight when veplacing them,
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Fig. 10
The clectrie charge. acen mulating on the metal
of light txtures, eanses *“stats naises: which
ave climinated by the use of a Jumper,
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The next step is to start st one end of
the honse, and examine eacl eleetrie socket
to niake sure that the eonneetions are tight :
don’t be afraid to use sandpaper where it
is necessary. “I'he power may then he turned
on.

Turn on your radio set with the volume
at “full” Turn the selector away from any
station nntil nothing ean be heard but the
usnal noises.

Start with the first room, and turn on the
light 2 number of times. Each time a elick
iy be expeeted in the receiver.  If the
socket is of the chain-pull type, shake the
chain vigorously, first with the light on and
then eff. It noise is obviously cansed thus,
the ehain should be replaced by a non-metal-
lic cord. Tf, on rapping the socket with the
knuekles, noise is heard, it is probable that
arcing has pitted  the contacts; and  the
cheapest remedy is to replace the socket,

I o socket is suspended from the ceiling
by a metal chain, a great deal of noise may
he enused by the movement of the individual
links ns the chain swings. 'This niay he enred
by soldering piece of fine flexible wire
to each link from top to botton, to prevent
the accunmlation of statie el res,

If exch socket in the honse has heen gone
over, as deseribed, the chances are that
most interference will be eliminated, How-
ever, if noises continne, remember thit your
ncighhor's fixtures may be as had as ever,
and that yon as an individual have done a
whole lot teo help a good enuse. Your elee-
tric-light company and radio dealer  will
probably be clad to help in tracing outside
interference.

TRANSFORMER  TRICKLE

/ ’CHARGER

Fig. 11
trickle charger and a D. P, D. T. sciteh
may be quickly arranged as shewn to assemble
a tube reectivator. (The trawsformer need not
be removed from the charger.)

REACTIVATION WITH A TRICKLE
CHARGER
By F. E. Nolkemper
SO.\]E D.C. tubes, such as the *99, 01\,
TEZA and CTEA, can be hrought back to
activity by the simple method shown,
The switeh is thrown to A for one min-
ute, connecting the filament aeross the sec-
ondary terminals of the step-down  trans-
and “flashing” the tube; and then
reversed to B, where the output of the ree-
tifier is applied for ten minntes to permit
the tube to “age™ 1f emission is not then
restored, the tube 1wst be disenrded.

former

SERVICE BUSINESS METHODS
By Albert A. Saddler
Sl.\'(‘l’. the pihlication of my letter in the
May issne of Ramo-Crawr, 1 have rone
into lmsiness for myself. 1 have 2 store in

September, 1930 ‘

Date

Mr.

Address _

Phone

Saddler Radio-Elect. Service
2300 6th S. W. Phone 22578
CantoN, OHio
Service that pleases the Customer

Work promised

Tubes 3 :_., —'_ ’__
Aerial femlm—y _'__
Set | {
Sposr | |
l_.abor_ L B [__ i N
Total |—|——
Customer's
Caim  N° 597
Check
Saddler Radio Electric Service

2300 6th S.\V.

Promised

Canton, O. Phone 22578

The tag cwhich Mr. Saddler attaches to cach
job, as a record and time sheet, is rcproduced
here.

a very good neighborhood and am doing
nicely.

My two assistants are instructed to he
courteons and neat.  When we eall on «
customer, we do not give the impression
that we are crazy to get the joby done and
colleet.  When making a service call, we
arrive on time, The following questions are
asked: what is the nature of the trouble-
Is the set weak, noisy, does it ent out, or
is it dend?  After hearing the svinptoms, we
go to work.  One man tests the tubes: while
the other cleans the inside of the sct with
a brush, with long tine bristles, whieh I find
very convenient for this purpose, This dust
accunmlates, and it is hard for the Lhousewife
to wet out,

The set analvzer is then applied and the
usnal readings taken. We cnrry an A,
oscillator with whieh to rebalunee the set.
It it is necessary to take it to the shop,
we tag it properly with all the information
reguired.

When work is completed, to the enstormer's
approval, we come to the most iimportant
qrestion—=How much do I owe vour? The
only rule is, ehzrpe enoveli for your service,
but do not overchirge. Your enstomer is
vour hest advertiseinent.

FINANCING SERVICE EQUIPMENT
By P. F. Nugent
A[..\TOS'I' every conceivable econmnodity
an he procured on time payments, even
articles costing it a trifle; wliy not radio
instriments alse on a partial-paviuent plan?
Fxvery Serviee Man worth his salt wants to
be the owner of delicate preeision measnring
instroments and fine testers: hut few of us
are able to afford a hundred, or even fifte,
dollars at one fell swoop. A Serviee Man
(Coatinued on page 175)

)
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A Complete Tester for the Service Man

The apparatus show
meet all the needs of radio
shunts and switches give it a high degree o

HE  tester deseribed, and shown
schematienlly in Fig. 2 was con-
structed, at a noderate eost, to ve-
place ane which had been found out
of date and inadequate for the proper serv-
iving of modern, complicated receivers, That

accurately used.
By BERT DEAL

switehes, permits reading all voltages and
enrrents at the socket under aperating con-
ditions; it isulates the circuits so effectively
that the smine resistors are employed for all
D.C. voltage measnrements. These are read
on four convenient ranges, and return to the

-t
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Fig

1

The panel appearance of the very ca;npl.-lc tester desigued by Mr, Deal.

shown here is capable of making all the va-
rious voltage and current measurements at
the socket terminals, measuring the filament
entission of a full-wave-rectifier, testing con-
tinuity and condition of civeuits, and testing
all tubes, including the sereen-grid type in
use s cither sereen-grid or space-charge
amplifier,

T'we meters were available—an A, C. volt-
meter and a 0-1-scale D.C. milliammeter. As
the tatter has an internal resistance of 27
ohms, a parallel resistance of 3 ohms was
required to give a [0-ma. reading with the
latter. Carter fixed (ilinnent resistors were
nsed:  Shorting about a qnarter of the turns
of an 0.4-ohm resistor (with solder) pro-
duced an 0.3-ohin shunt, to give a 100-mil
reading.

High resistors, gnarimteed acenrate within
1%. were obtained in values of 10,000,
100,000, 200,000 and 500,000 ohms.  Using
these in series with the millimnmeter pro-
dueced a high-resistance D.C. voltineter, with
ranges of 0-10, 0-100, 0-300 and 0-800 volts:
sufficiently accenrate for all practical pur-
poses, with but IT-ma. enrrent econsumption
for a full-scale reading.

An ohmmeter cireuit was also provided;
the “C” battery was isolated from the various
circuits except through the push-hutton B5
and the hipolar switeh. It is also available
for use in the conventional grid-swing test,
as used in several conunercial analvzers.

The hipalar switeh, with its auxiliary

{

S.P. DI. switeh Swi3, which deterniines the
retiurn to the nepative filament or the cath-
ode, as the tube under test requires.

N.C. receiver, where the filunent
voltarge is read with Sw2 in reverse, the
apparent grid voltage is the sum of filament
and grid voltages, since the grid return is
to the positive side of the filament.

In a

n here was designed for all-around service, to
work with modern receivers.
f efficiency when

The

Controk-grid and sereen-grid voltages are
readl with the bipolar switeh in position 43
grid bias with Sw2 in the normal position.
As sereen-gritd voltage is positive, the re-
versing switeh is used.  Control-grid voltage,
usually negative, can be read with the bi-
polar in position 3 and Sw2 io normal.  1f
the meter tends to read backward, it appears
that the tube is used as a space-charge ani-
plifier, and the cont rol-grid has a positive
bias. Sw2 should then he reversed.

Cathode voliage is read with respect to
the heater; Swi should be placed on the
filunent  side for these readings.  In an
A.C. reeciver, in which the cathode is
grounded through the grid-bias resistor, and
the heater also grounded, the cathode will
read positive; in others, the heater is eon-
nected to some positive potential, and Sw2
is placed in veverse to read the cathode
voltage. If the eathede is connected directly
to the heater, no reading can be oblained.

Plate voltages are read in position 5 of
the bipolar, with Sw3 on the filament side.
In positions 6 and 7, the milliimmeter is
used 1o measure cuvrent. ‘The vnusual
methad of mounting the shunts on Swi and
Sw5 permits its insertion in the grid and
plate circuits, still retaining the continuity
of these circnits from the previous voltage
readings; thus obtaining all measurements
under operating conditions.

Protection for the Meter

An clement of safety is also introduced
in this manner: with ordinary care, there
need be no danger of overlouding the in-
strument.  However, if it is desired to use
the 0-1-mi. scile in these positions, the wires

(Continued on poge 179)
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The versatility of the meter at the left is obtaincd by the switehes and

resistors shouwn eboté
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Construction of Oscillators for Servicing

How old transmitting apparatus ma y be rearranged by the “ham,”
or the same principles utilized by the Service Man

MATEUR operators may come and
g0, but the osciliators they build are
usually good enough to go on, with
slight modifications, for servieing.

Low-power tube transmitters can easily he
revamped for servicing, thus saving time and
usually considerable expense. Not only do
most transiiitters supply  sufficient  power
for the ordinary run of tests, but they can
he ased for many purposes requuring more
power. It is wsually not ditheult to locate
one at a reasonable price.

Take, for example, the circuit of IYig. 1.
It is not the last word in transmitting ar-
rangements as used today, but it is ensily
modernizged. Tt is provided with two clips,
or tap switches, and some tapped turns at
e end of the inductance for the counter-
poise.

Rearrangement of Circuit

By a few simple ehanges, Fig. 2 results.
Since most sets of this type were designed
for 150-200 meters, or higher, it is possible
in some cases to adapt them for operation
in the broadeast spectrum with little change.
Later sets require a different coil; others
anly a few extra turns in the inductance.
The antenna and ecounterpoise leads are dis-
connected, and one tap switch is conncected
to the condenser Cl (for rough-frequeney
adjustment), the other being connected to
the filament eenter-tap lead. This is a very
convenient feature for adjusting the grid
excitation and, to some extent, the output
and wave-form. A plate blocking condenser
(C3) must be added; this should be of
proper rating to withstand the plate voltage
used. ‘Three additional binding posts are
placed on the panel for current or voltage
feed 1o the circuit under test, as indicated
in Fig, 2,

A smadl RUF. choke, consisting of three or
four hnndred turns of fine wire on a cotton
spool, conneeted in series with a 5000-ohm
grid leak and a 0-25-scale D.C. milliannneter
MAL provides a sensitive resonance indica-
tor. This meter can be mounted in the hole
left by the antenna ammeter, which is re-
moved. A plate milliammeter MA2 of lower
reading is often necessary,

The outfit described was a telephone trans-

By A. BINNEWEG, Jr.

mitter, as may be seen from the dingrans,
The modulator can be left as it was, usualiy;
the set ean then be used a8 o modilated
oscillator, Varions known frequencies ean
e emploved for modulation, if desired; a
buzzer ean be used for some purposes. In a
siniple oscillator, a plate supply with a little
ripple in it is usually snficient for other
purposes.

The above remarks apply to any of the
usuil nitteur transmitters. The procedure
deseribed wounld also be  followed hy the
amatenr in adapting a transmitter for mod-
ern practice, as far as the cireuit is con-
cerned.

Simplified Circuits

The short-wave sets can often he re-
vamped, with somewhat less ditfieulty, for
servieing. Usnally, it sufhices to inercase the
values of the erid and plate-blocking con-
densers GC and C3, and the size of the in-
ductanee; although the choke may have to
be changed. The later sets employ a large

"""" =
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This type of oscillator presents several adrvan-

tages for the user. It must be shielded. as

showen; the pick-wp coil has crternal terminals
for comnection to a set,

valire of capacity in the oscillating eircuit,
$0 it muy not be necessarv to replace the
tuning condenser Cl. A set designed  for
short-wave use works especiudly  well  at
lower frequeneies, if proper constants are
coiployved,

Although nuieh has been published on the
general subject of oscillators, there is room
for considerable imiprovement in outfits re-

quiring a minimum of apparatus and having
taeilities for all kinds of tests. A useful
oscillator is shown in Fig. 3; this has all the
advintages  of  ordinary equipment,  with
some additional advimtages. The sensitive
gridineter is at ground potential; a shiclded
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This circuit, though it requires @ special cons

denscr wnit, requires no grid condenser and

avoids bodv-capacity effcets.  Its output s
picked up just as in Fig. 3.

case and a “B—" battery hy-pass condenser
C2 are also provided, It is also hetter to
employ a small choke R.F.C. in series with
the grid leak. Current or voltage feed is
also provided. Cirenit values are as wsual
for the hroadeast band.

Every cireuit has its own particular ad-
vantages. Iig. 4 requires no R. P, chokes:
its gridmeter is at ground potential and no
body effects will be noticed, since the con-
densers also are grounded. However, it re-
quires a double-unit condenser C1A—CI13;
which may be a disadvantage if one is not
availuble. If plug-in ceils 1. are to he used,
four coil-connections are necessary.  Both
coils and hoth condensers are of the same
values. Whether Fig. 3 or Fig 4 is the nore
suitable depends upon the user and the parts
available,

Since the meters are usually the most ex-
pensive parts, their number must he limited.
Fig, 5 shows a convenient arrangement to
provide versatilitv, A nmnber of posts are
provided on the panel, and shunts are used
for the various tubes ciploved: each shunt
RI, 2 has in series a push-pull switeh Swi,
Sw2. When the meter is used externally for
a vaennm-tube voltmeter, or in measuring

I — —_—— — ——— —_————— — —
KEYy _ (GRID LEAK R.F. CHOKE ! L2
| LE K P MOD. ouTPUT RIEREUP_con Ree B
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The cirewit shown at the left introdwces itself
of the Service Man, who wants his own “broa

as a once-poprlar tvpe of loww-poteer transmitter, wehich will accommodate itself admirably to the purposes
deast station’” for purposes of receiver testing end adfustment. As remodeled in Fig. 2, it will serve this
purpose excellently,
I '
f
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The vacnwum-tube voltmeter shawen at the Icf[ ma\ readily be mounted tn the same

throwgh the councction 3-5 und 6.
plute enrrents, it has two ranges. This meter
enn he ased externally, even thongh the
oscillator is operating, by connecting to
proper posts. By means of a variable re-
sistor I8, it is pmmblc not only to provide
an extra shunt, but to set the prid current
at o delinite value on the seale; which is
convenient in some tests. Uhe shunts R1, B2
consist of short lengths of resistance wire,
adjusted to give 1/2, 173, cte of full-scale,
defleetion when this enrrent value is passing
through the combination. A complete diagram
of connections decided upon should he glned
to the case of the set.

isv nsing in the oscillator twe paralleled
sockets, power outputs up te 15 watls may
he oblained with the proper tubes and volt-
aes,  Ordinary condenser spacing will allow
oscillator plate voltiges of about 350 volts
in ordinary arvangements; for “hi-C* ama-
tenr transiitters, 1000 volts is usually speci-
fied.  For such a wide selection of outputs,
the shunting arrangenent of Fig. 5 is neces-
saryv.  Since the filament voltages and cur-
rents will vary with the diferent tubes used,
the rheostat eonnections of Fig, 6 are neces-
sarv. Two rheostats BRI, R2 are connected
in series: and a switeh is provided to
short cither one or the other.  Both may be
ealiheated for the filament voltages to be
used in this way; so that no filament volt-

meter is necessary on the panel One rheo-
stat is of the carbon-pile type and the other
of the power-tube variety,

Other Adaptations
The vacuum-tube voltmeter can be used
for m.ny purposes by the Serviee Man.
Since it requires only limited spaee, it may
be mounted in the same cabinet with the
oscillator. A good size of meter to use for
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METER AND SHUNTS
USED EXTERNALLY

FIG.5

With a larac output, it is desirable to provide

buttorn-controlled meter shunts, as shown at the

Ieft, which aive a higher scale reading.  The

conncctions at the right adjust filament voltage
for the tube in use.

F1G.6

urlmu! weith the shop oscillator,
At the right, the method of wsing twe oscillutors to protide an

FiIG. &

and wsc the meter
A.F. tone adjustable to uny

of the letter
freqicency.

any of the cireuits deseribed is the 0-11.-
millinmipere seale. By providing two addi
tional posts 5, 6 on the panel the meter can
be used also for the tnbe voltineter, as shown
in Fig 7.

The heat-frequency oscillator provides per-
haps the simplest arrangement to obtain a
wood  andio over the entire audible
riange.  One oscillator is fixed as to fre-
quen(‘\; andd the other is varinble, as shown
in Fig. Althongh the audible beat can he

note

.picked u]n in an external cireuit, if desired,

one can listen in the plate circuil of cither
oscillator.  T'he adjustable-oscillator tuning
condenser C1 should be shunted by o sniall
trimming (midget) condenser to give small
changes in the beat-note.  Tn some arrange-
mients, a short extension handle on this con-
denser will be necessary for hest results
The whole outfit should be mounted in a
shield ease, and proper posts provided for
external connections. It can be used for
purposes at either radio or audio
frequencies,

With his long experience with all kinds of
cirenits at long and short waves, an anuteur
makes an ideal Service Man., The faet that
he owns a lieense is sofficient proof that he
has unusual interest, often greater ahility,
and certainly more knowledge of radio regu-

(Continued on page 179)

many’

Installing a Standard Receiver ih a Car

BOUT a vear ago [ decided that I
A wanted radio in my ear. T tried three
sets which T made myself. All wonld work
on a good ontside antenna, but they were
not satisfactory on a car antema. I later
deeided to try a standard broadeast receiver
—the Crosley sereen-grid “Maodet 21" In
contrast to the nsual location of an automo-
tive receiver, T mounted this on the shelf
back of the seat in my econpé, The receiver
was at the vight, the dynamic speaker at
the left: the “B” and *C" hatteries were
located under the rear deck: and the "A™
supply was, of conrse, derived from the
storage battery of the ear.

To eliminate the interference from the
engine, T nsed n 25000-ohin resistor con-
nected in series hetween each spark-plag
and its ignition lead. Between the frame
of the generator and the relay hox from
which a lead is taken to the ammeter, 1
shunted an 0.25-mf. condenser; this con-
nection muost he made on the generator side
ot the bhox, ov (he noise will interfere with
reception when «eiving at o high  speed.
Between the ignition coil and the distribotor
cap. [ inserted o 30000-ohm resistor. The

A\

By RALPH MANLEY

lead-in is sheathed wire with the shielding
grounded.

With this avrangement, and a copper-
screen nerial in the top of the ear, T have
heen able to receive, while driving, stations
over a thousand miles distant with plenty of
volnme.

T find it very convenient to carry a small
acrial wire with hattery clips on each end.
When the ear is stopped, I can reccive far
distant stations with extremme vobune by
clipping one end of this wire to my acerinly
and the far end to anv extensive metallic
ohject, such as a wire fence, a windmill, ete.

! s Ao ‘-’.f“h i

fiere is another zariation
convenient use of a standard set.

t the manncr of mounting an auntometrive recciver,

sehich permits the

When the car is stopped, o temporary acrial enables greater

distance to be obtaincd.
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Operating Notes for Service Men

Mpyr. Freed follows the excellent idea of keeping a notebook and
jotting down his experiences with sets of this and that model.
Consequently, he has a “line” on many of them which saves time

HFE new Tada sets incorporate the

“Flashograph,™ which lights a bulb

when a station is reached on the tun-

ing scale. ‘Fo set this, when a station
has been tuned to its highest peak, a key,
furnished with the set, is pushed through
the hole provided in the panel. The dial
is thereby perforated at this point; and,
cevery time the dial is set to the same point,
the Flashograph operates. Tt is good poliey
not to use this key to perforate the dial
until the set has been installed in the cus-
tomer’'s liouse; for oftentimes the settings
neeessary  there are different from  those
which would be found in the store. (Fig. 1)

Points to Watch

Complaints of lack of power, or weak re-
ception, on a Kolster “Model K® mav be
caused by a shorted vernier tuning con-
denser, which cuts out one sta re, in effect.
This condenser is located at the end of the
tuning gang nearest the detector (Fig. 2);
the trouble is ciused by the miea falling out
and allowing the plates to toneh,

Several Federal sets, of a popular model,
were returned to the shop because of failure
of the power packs, After melting out the
tar and pitch which sealed in the components
af a number of these packs, and tracing the
circuit, the trouble in ecach case was fonund
in the “B—" return, a non-insulaled wire
which emerges from the compound and s

FLASHOGRAPH
LIGHT OPENING

KEY HOLE

VOLUME
_ CONTROL

AND
LOCAL-DISTANCE
SWITCH

FIGA

COMPENSATING CONDENSER
(

~TUNING
CONDENSER

POWER PACK LOOSE WIRE
TJERMINAL STRIP X —
REMOVED -
'80
(
METAL
Ll PITCH

—

Fl1G6.3 -

Above, the arrangement of the “Fiashograph®
tuning indicator in Fada models; center, a com-
pensating condenser position in the Kolster K
lower, the internal ground fead in o Federal
power pack, which may require resoldering,

and worries.

By BERTRAM M. FREED

soldered to the metal container. When vi-
bration hreaks this wire loose from its moor-
ings, no “I" vollage ean be obtained. (See
Fig. 3.)

A Joud bun in the Radiola “15 or 18,
which is not caused by a shorted filaruent
winding or biasing resistor, may be attri-
buted to a fanlty volume eontrol. This re-
sistor has its movable armi connected to the
grid lead of the tivst RF. tube,

A source of noise and fading in a Freed-
Eisemann “N1R-80” was found in the volune
control, after a thorough preliminary test
of the tnbes and aerial. This model uses
a volume control of unusual tyvpe, and it
must usually he replaced. Cleaning the re-
sistor nsually helps but little and for a short
tine.

When replacing the antenna tuning vari-
ometer in an Larl D.C. maodel, care must be
taken that the shaft and the unit proper are
shielded and insulated from the chassis. If
the shaft shorts to the chassis, something
goes! (Sometimes an R.F. coil, most likely
a tube.)

An owner of a Grebe model (using four
2068, a 27, 2 TIA and an '80) complained of
hum which was not present when the set was
first operated. The hum eontrol could not
be found at the first search but, after the
chassis was removed, it was discovered Just
behind the detector. Only a six- or eight-
inch screwdriver is needed to make the ad-
Justwient,  (Fig. 4.)

When fading or intermittent reeeption
from a Zenith “Scries 50" sereen-grid wade!
is reported, it is a good jdea to pull on
every wire; better still, sweat every sol(l('re(_l
Joint that is accessible. lL.oose or corroded
connections may cause serious trouble. The
same is true of Philcos: reheating corroded
Joints may correct intermittent reception.

On newer Phileo models, the common can
which shields the screen-grid tubes is held
in place by four or five screws; if this shield
is not tightened seeurely, oscillation results.

Lack of Control

bf radio reception increases in a Colonial
“Model 32" A.C. set when the phono-radio
switeh is turned to phonograph position, the
trouble may be found in an open detector-
cathode resistor. (The color is black.)

In the samne model, a report of fading
and noise not attributable to the three 0.1-
mf. Sprague condensers has heen traced to
a broken porcelnin hracket in the variable
condensers.  Vibration then causes the stator
to shift, causing fading and, when the plates
short for a momnent, noise,

In replacing & Bosch ehassis (“18,” 48
“28,” ete.) take care to place it in the cabinet
in such a position that the shafts of the
volume control and the tuning gang do not

short to the esentcheon plate. This will ent
ont the tirst R.F. stage and most reception,
in the “28" or *29”; and in the sereen-grid
models, hand capaeity or lack of reception
results.

In some Peerless models, the detector grid
connection is a lug, tfastened to the bakelite
strip directly back of the detector tuning
condenser; it somctimes shifts and shorts
to the shield can covering the detector tube.
(Fig. 5.)

After changing speakers and overhauling
the chassis, to remedy intermittent reception
on the Fada 15,7 *25" or 35" the {rouble
was traced to poor tinsel connection te the
speaker cord tips. Change the cord, or
sweat the tips.

Few Service Men bother to adjust the an-
tenna  compensating  condenser  of every
Sparton set.  This should, however, be ad-
Justed from time to time, as necessitated 1%
climatie and scasonal conditions, (Fig. 6.)

Some have condernned the volume control
of a new Stromberg Carlson A.C. because it
had no c¢ffeet on volume, without ohserving
that the local-distance switch was in the
distance position. In this receiver, this con-
trol is combined with the A.C. switch; the
Intter turns clockwise to turn on the set.
When it is then pnshed in, the set is em-
ploying the “distance” arrangement; when
the switch is pulled out, it is set for locals.
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The wpper view shows where a jium control
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the antenna compensotor of a  Sparton set,
which may require vesetting,
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Salvage Ualues in Old Radio Sets

Receivers of standard makes, in perfect working order, are nowa-
days cheaper than their component parts. A few hints as to their
utilization are contained in this article.

ADIO parts and sets which are no
longer the “last word” can he ob-
tained quite cheaply, and are valu-
able for many different  purposes;
among which is replacement in some types
of sets. These parts are obtained easily in
a variety of wayvs and often at a surpris-
ingly small cost.  Old regenerative reeciv-

¥ § = CONNECTIONS TO TUBE l@
! BASE, £ &5 INTER-
| CONMNECTED.
CHARGING RATE AMPERES.
347 SN2 1
+[0 \ 10,0 0, ~0
G 1
0o o) o
10209 | |1 e%%1 | 19%%%0
T <¢o¢ 13 |
L
=
c)
Fig. 1

The method of counccting a battery charger,
shotwen here, gives flexibility in operation te
meer varying demands.,

ing sets, whicli ean be purchased for a com-
parative “song” when slightly modified, are
useful as service oscillators.  Old sets of
other types, after slight adjustinents have
been made, can easily be sold to some types
of customers. 1), C. sets, when made over
into A.C. models, sell casily, and at a good
profit.  Methods of obtaining old parts and
sets, and the uses to which they can be
adapted, will be desceribed.

There are, and alwavs  will be, radio
awners who cannot atford the best in radio
entertainment, and must use sets which are
not as goud as their more expeasive AC
connterparts,  These set-owners are  con-
tent with the usnal quality and, often, with
the use of hatteries for piate supply: sinee
the initial cost is less.

On the other hamd, there arve set-owners
who must have the very hest, and are con-
stuntly buving new maodels and  disenvding
the old ones, although these are still in
goud shape.  Morveover, it is uosually the
serviee Man who the owner that
hetter results ean be obtained with a later
model, and is thus in a position to affer the
owner a price for the old set.  Any set
owner realizes that an out-of-date set which
must be resold is not worth much, and
will be content with a small allowance.  1f
Ihe Service Man sells new sets on the side,
it is his purt to install such n new seh
Often it will he to his advantage to make
a rather liberal allowance on an old model,
in order to induce the prospeetive buver
to buy a new receiver. Any small amoant,
offered in excess of what the set would
normally be worth, is easily ahsorbed in
the profit made on Ihe new sct.

advises

By CLYDE A. RANDON

Market for Old Sets

If a D.C. set is received in a deal, or
purchase, the Service Man can give it the
“onee over” and resell it to some listener
at a reasonable cost. By using adapters,
such u set ean he equipped for "99 tubes so
that a large storage batlery is unnecessary.
With all the hatteries in the eabinet, the
old set is more salnble.  Some listeners do
not care partienlarly  for extremely  good
quality; for example, college students away
from home will often buy a cheap set sim-
ply to listen to hoxing returns or foothall
gaines in their own private roomn, or at the
fraternity house.  They do not expect an
exeeptional set for a small price, and are
content to receive these sporting returns
for the few months which they spend away
from home,

Service Oscillator

Old D.C. models, if regenerative, can he
nsed for servieing,  Por example, one of the
stnall Crosley regencrative sets can be set
up in the labofatory to function as a hetero-
dyne wavemeter or for any of the many
which an  oseillator serves. A
small *B3” unit eliminator which someone
has disearded, becanse it no longer sup-
plies sutlicient corrent for a late mmdel set,
can be used to supply the plate voltage.

pu Fposes

110V

AC.

Fig. 2

Here is a wery simple rectifier eivcuit cchich

will be useful for varions shop purposes, as

tweli as for charging.

There are also many kinds of parts which
can he obtained for practically  nothing.
UV sockets will serve many purposes; al-
though they do not look as wetl, they will
“take” the UX tubes, and can he used in

experimental  hookups  of  various  kinds.
These sockets usually have good bind-
ing posts; if sneh a o socket is monnted

where power conneetions are regnived (for
example in a battery charger; see Vig. 1),
connections can be made in any desived
order around these posts.

A Handy Charger Set-Up

In Fig. 1 is shown a very gond use for
some old sockets, and a tube base.  The
rate at which the charger charges, depends
upon the transtormer vollage: so various
tups can he used for the different charging
rates desirved. v nuking connections  to
the sockets and econneeting the tube-base
as shown at the top it is possible to sup-
ply three or more charging rates by simply
plugging inte the proper socket. Uhe gridd
and plate terminals on the tnbe-hase are

shorted. When inserted into cither of the
sockets this plug serves to close one of the
110-volt leads connecling with the primarys
thus turning the charger “on” Obviously,
the price of a switeh is also saved.  Une
of the Gilament terminals on each of the
sockets conneets with the plate; the other
filinent terminal connecting to the various
taps supplving the different transformer
voltages. This system has been used with
a “drv” type charging nnit; but it will also
work with a Tungar bulb, or other systent.

Since baltery chargers are very usctul to
the Service Man aned ean easily be con-
structed, one will be briefly deseribed  be-
low, A simple reetifier construeted at
small initinl cost is useful for the experi-
menter as well as the Service Man,

A Tungar rectitier is casily assemblect. 1t
consists of a two-eleetrode tube, or cuivia-
lent *dry” unit, and a step-town  {rans-
former. ‘The circuit is shown in g, 2.

Construction of a Transformer

The core, which measures 8 by 5 inches,
oulside, lus a cross-seetion 1% inches
square, consisting of 01G-in. silicon lami-
nated steel.  Abgut 300 picees are neces-
sary.  One ean often seeure an old core
of the proper size, and the iron aced not
then be eut,  1f a right-angle box is eon-
structed, with 8 in. inside measurement, one
leg of the core may be built up by placing
one strip first to the right, then another
to the left.  When compressed, the core
should measure 114 inches thick; it should
he squeczed in oa vise and bound with tape.
The other leg is Imilt up in a similar way.

The primary winding eonsists of 108 turns
of No. 18 D.C.C. wire, andd shonld be wound
on o slightlv-tapered form to facilitate re-
moval,  Small, square picees of wood should
be fastened at cach end of the form and o
conple of wires laid lengthwise, Tape the
primary, lullgi(lldit‘lil“}'.

The secondary winding consists of 100
turns of No. 14 wire, and this should be
wound on the smne form. A tap is taken
off for the tilament voltage at the tenth
turn. If the windings are soaked in hot
paratfin theee will he less chanee that the

(Coutinued on page 180)
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CORE DIMENSIONS AND ASSEMBLY.

Fig. 3
The desian of a transformer for use with a
charger, as in Fig. 2. or any other purpese
chich may siuggest itself to the radio worker.
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COLONIAL 31 AND 32 D.C.
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Complete schematie civenit of the Colonial 31 D.C. receiver. The filament wiring is shown in simplified form beloww.

The Colonial “31 D.C.” which has had very
wide distribution, incorporates a pumber of
unusual design features. For instance, volume
is controlled Ly varying condenser C4; with the
middle plate centered the signal is balanced
out.  An absorption leop (LI1C) improves the
tuning characteristic.

The cable color code is as follows: 7, vellow:
1, maroon; 5, black; 2, Liue; 6. red: 12, gold
with black tracer; 9, hlack with red tracer;
10 red with black tracer; 3, green; 4, 8 and
11 are not used,

V1, V2, V3, V4 and V5 are 26 tubes: Ve,
V7, are ’71As; while V8 is a 110 V. “minia-
ture hase” 15-watt lamp.

The following parts are contained in the
power pack: I, S.amp. foses: C19. 2-mi.;
AFC2, AFC3, 1% -henry chokes; T2, A.F. push.
pull input transformer; T3, AF. push-pull out-
it transformer; AFC4, 18-ohm reproeducer field;
R11 100,009 ohms; R12 9.1 ohms: K13 20-0hm
power rheostat; RI14 60 olms; radio-frequency
chokes RFC2 and RIC3; and the tulbes V6
and V7.

Following are the constants for the receiver
chassis: RFC!, R.F. choke; C5, Cs, C7, C8,
C10, .002-mf.; C11, C13, 0.5-mi.; C9, Ci12,
C18, 0.l'mi.; Ci4, C15, Cl6, 0.4-mi.; C17,
1 mi.; C19, 2 mi. R1, R4. R6, 2.5 ohms:
R2, R7, R10, 100.000 ohms; R3, 200 ohms:
RS, 100 ohms; RB8, 30-ohm potentiometer; R9,
10,000 ohms. Jack J is the connection in the
plate circuit of detector tube \'4 for a phono-
graph pickup.

A variation of 25% from the following aver-
Age operating current values is permissible:
Grid potential, V1, V2, V3, V4, 3 volts; V5,
2.25 volts; V6, V7, 14 volts. Filament poten-
tial, V1, V2, V3, 1.5 volts; V4, V5, 1.4; Vs,
V7, 4.7 volts. Plate potential, V1, 70 valts:
V2, 98 volts; V3, V6, V7, 95 volts; \'4, 55
volts; V5, 85 volts. Plate curreat, V1, 3.5

ma.; V2, V3, 7.5 ma.; \'4, 0.3-ma.; V5, 4 ma;
Vé, V7, 14 ma.

The following are the values for the chassis
parts of the Colonial “32 D.C." screen-grid
receiver. Condensers: C1, C2, C3, C4, .00035-
mf.; C5, .00025-mf.; Ce. €7, C8, C9, 5 mmf.;
Cl1o, 0.2mf.; CI11. €12, C14, C15, C16, CI8.
<19, C21, C22, C23, C32, €33, C35, 0.1-mf.;
C13, C17, €20, 0.25-mf.; C24, €25, .00025.mf.;
C26, C34. 1.0 mf.; C31, .05-mf. Resistors:
K2, 10,000 ohms (volume control); R3. 35.000
ohms (pink); R4, 65.000 ohms (orange); 187,
R8, R9, R12, 750,000 ohms (red); R10, 10,000

R44™

200 ohms (biack, wire wound); R13, 34.9 ohms
(“chimney” type); R14. 1.43 ohms (vitreous);
R16, 100,000 ohms (green); K17, 50.000 ohms
(black); R18, R22, 100,000 ohms (green):
k19, 2,000 ohms (redl. wire-wound).

The chokes RIC7 and RFC8 are 930 micro-
henry; AFC1, AFC2. AFC3, AFC4, 50 henry;
\IFCS, 11.7 ohms. V8 is the pilot light. Fuses
are 3- to S-amp. rating,

The meter readings for the *‘Model 32 D.C.”
are approximately as follows: plate current, V1,

LR
RFC3 ['AFCA " copakER £iELD RIS |

AFC 3

D.C31

‘eoomRC2 V8
4

RFE2  Sw |R) R4 Re

“AFCI

2R3 J RIC
Z

o
R20
< Vi V2 vy

RFCT [gy

V6 RS

V7 Vo va

R2i-—

b W Yy

C.32

“Above:

ohms (llue); R11, 250,000 ohms (white): RIS,
50,000 ohms (black): R20, 200 ohms (black,
wire-wound); R21, 75,000 chms.

The following units are mounted in the
power pack: condensers C27, 1.0 mi.: C28,
C30, 0.5-mf.; C29, 0.1-mf.; resistors RI1. 5.7
ohms, (vitreous); RS, 20 ohms (vitreous); R,

- —— T T T T DbET

Colonial 31 D.C. woltage distribution.

DC.
Beiow: Colonie! 32 D.C. sequence.

V2, 1.3 ma.; V3, 1.2 ma.; V4, 0.15 ma.; V5,
3 ma.; V6, V7, 16 ma. Plate voltage, V1, \'2,
91 volts; V3, 92 velts; V4. 81 volts; \'5, 93
volts; \'6, V7, 104 volts. Screen-gril potential,
V1, V2, 32 volts; V3, 27 volts; V4, 5 volts.
Control-grisl petential, V1, V2, V3, V4, ton
low to read; V5, 2.25 volts; V6, V7, 5 volis

113 cap €9 | cap RFCé3 V6 2
. s s VOICE cOiL
T (<] 1S T aE
y
el [ vé
FIELD b
“—'n oL :\\ :
H, |
1t =44 R20| K11 Jee V8 H
i 4 RiI2 ‘L% 2‘{‘5 T AR!S 14
wrct 1 £l wiez o] }_192 ; — &
<3277 <33 [ TE 1 2 V7 J
= s G )

RFCD RfCa %

tad
=
Lor]
w
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9
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Schematic circuit of the Colowial 32 D.C.

Note chassis is insulated from ground and acrial,
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FADA “SPECIAL” MODEL 265-A AND FADA “7” MODEL 475-A

vy
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Cirewit conneclions in the “Special” Fada “Model 265-17 receiver, battery-operated.

The following is the procedure to he followed
for neutralizing the FFada “Model 205-A™ bat-
tery set: the neutralizing condensers (7, C8,
(9 are located from left to right in the set

talance V3, V2, V1, in the same order, using
a tube with an open filament. .\djust on &
wavelength between 250 and 300 meters.  To
nentralize this receiver it is recommended that
a type '01A tube be used in the detector posi
tion, V4; replacing, when balanced, with &
type "00A tube.

The compensating condenser C3A is located
at the right of the third tuning condenser and
is adjusted with a long screwdriver.

In the Faula “Model 4735-A"" receiver, C7 is
accessible throngh the left hole (facing front
of set) in terminal board in first can: and the
secomd neutralizing condenser €8 through the

F=1
lml’lﬂ Mw’rﬂ RS

o1} di
TRANSFORME G5 eAR 1UAL (AR :’i‘ﬁ!
& cvox& cort

CONNECTIONS

A
1

~C PR -C4% PLATE 4f1D  GHiD
2% AF MAAF IV AS
7 1 'D (WD
4oV

REAR STRIP=T

right hole. Condenser €9 is reached through
the right-hand hole in the second can; and C10,
through the right-hand hele in the third can.
Fach of these condensers is numbered according
to the stage it balances. It is recommended
that headphones be used to obtain a anll point
when balancing the receiver, Tune for a sirong
signal on a wavelength of 250 to 300 meters,

ANNOUNCEMENT

We are pleased to announce that
Rapio-CrakT has
subscription list of “Rapio Servici,”
formerly
Texas. All subscribers of record to
Ramo Service will receive Rabio-
CrAFT until the expiration of their
subscriptions.

taken over the

published in  Dallas,

[ S

BATTERY CAILE,
& RECEIVER

CONNECTIONS

Detail of the connce-
tion strip (on  the
audio assembiy) pro-
vided for the battery-
cable connections in
the "Model 475-.1."
The color-code of the
cable appears in this
ilustration.

when halancing this set, using the loop for
signal pick-up.

The
thumb

C2.h,

input
screw

Cin

circuit
marked
the terminal boaul in the first can.

aml

Ci\ is the
adjuster’” on
Contlensers
are accessible through

compensator
“antenna

CiA

holes in their respective shield cans.
Waveleagth compensation in the varions tnned

stages is obtained Ly tuning to a strong local
station (using the loop) on a wavelength Dbe
tween 250 and 300 meters. After obtaining the
loudest signal at a single point, remove the
loop plugs and connect an aerial and ground
to the set. Without moving left-hand dial,
turn antenna adjuster screw to left or right to
toint of maximum signal.

The following values are used in this set:
C1, C2, C3, C4, .00035-mf.; CS5, .001-mf.; C6,
C12. C13. C14, Ci15, C16, 0.5-mi.; Cl11, .00015-
1o .00025-mf.; C17, 1.mf. Resistors K1, R2.
K3, R4 are 1.000 ohms; RS, 250,000 ohms;
K6, 500,000 ohms; R7, 125,000 olms; RS,
500,000 ohms; R9, 6 to 20 ohms. Type 01A
tubes are used as VI, V2, V3, V4, V5§ (or 2
tvpe ‘00A may be used here) and V6; and a
71N for V7. Unit L2 is an untuned R,
transformer.

When servicing the *475-A" check for open
resistors K1, R2, R3 or R4: also for an open
ontput condenser C17. If it is difheult to stop
cirenit  oscillation, determine whether a low
resistance groumd is being used; and whether
any of the by-pass condensers are open.

In both the *265-\" and the "475-A" re-
ceivers the RAlument rheostat amd ofi-on switch
are combined in one unit. DBRoth of these sets
are two-dial control.

In the “‘high gain” Fada “475.\," the R.F.
chokes RIFC1, RIFC2, RFC3, RFCH, RI'CS are
inserted in the positive A" leads of the first
five tubes to prevent circnit oscillation due to
this common lead.

The battery cable for the *“475-A’" connects
to terminal strips on the unit comprising 1.
T2 and AFC. These strips are shown in an
accompanying illustration.

Note the conmections and values of RS, R6,
R7. An open R1. R2. Ri, or R4 resistor may
indicate a short in C7, €8, CJ, Ci0.

LOOP " [}
DET
|cm' ; 4
DA '7, y
v5 v7? @
AFC
&
RFC
|
Fog L 2 e
CHASSIS / 6 £ 3
C > > fimuwcm -
= O S B i
GND. Gl O A -A--S—e.-o-(.- ASV0 A%V 0N POWE R ggwtk

Schematic circuit of Fada "7

Loop Sct, “Model 475-4.7 This powerful receiver is battery operated.
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All About Electrolvtic Condensers

The how and why of a radio component which has made great changes in filter design

HE value of eleetrolvtic condensers

has  been increasingly  appreciated

during the past few vears: they have

made it possible to obtain at a low
cost capacities previously unheard-of, for
filter systems, and thereby to handle in-
creasingly  large  operating  currvent  with
smoother ontput than ever hefore. A fun-
damental explanation of the subjeet will
therefore be of interest to every Service
Man.  Before undertaking this, it shonld be
siaid that the theory of the operation of
clectrolytic cells as condensers is so closely
related to that of their operation as recti-
fiers, that a simultaneons discussion of hoth
cifeets will materially aid in understanding
cither.

Elements of a “Cell”

The electrolytic cell consists of a so-
called reetifving or “valve metal,” which is
immersed inan cleetrolyte together with
an inactive eleetrode. The “inactive elee-
trode” may be an additional bar or strip
of metal, or it may he siply the container
which holds the clectrolyte.  Its electrical
tunction is mercly to connect an outside cir-
cuit convenicntly to the liquid active elee-
trude, the clectrolyte.  Many metals under
certain conditions, and with eertain eleetro-
Iyvtes, show “valve action™; which is to say
they allow @ current to flow only one way.
The only elements which exhibit this ree-
tifving action to a degree which is satisfac-
tory for commereial purposes are aluminun
and tantalom, Of these alnminnn is the
more widely used: for the reason that tan-
talum cells require an aeid clectrolyte, while
alimiim cells operate satistactorily with
the less corrosive horates or phosphates.

The form of cell most widely used eom-
prises an clectrode of chemienlly pure alu-
amimn, immersed in a solution of annnonimn
horate or phosphate, and an additional in-
active electrode, whieh mav he earbon, lead,
copper, or any other metal which does not
exhibit the valve aetion. Fig. I shows the
clemientary  construetion of an electrolytic

By SYLVAN HARRIS

cell: at A the two clectrodes are immersed
in the eleetrolyte, whicli is held in a nentral
container, while at 13 a copper can serves
both as the inactive electrode mnd as a4 con-
tainer for the electrolyvte. Three active elee-
trodes in a common eleetrolyte are shown
at C; and the Mershon “individual electro-
Ivte” design is illustrated at .

Many  theories, most of wlich are un-
satisfactory and incomplete, have been pro-
posed to explain the operation of these
cells; the most plansible however, will he
expluined here. We will consider a cell with
alumiinum and copper cleetrodes inmersed
in a borax solution.  Also, we will first sup-
pose that the cell is conneeted to a battery;

leak throngh the pores and attack the alu-
minnni, causing the tormation of more oxide.
The consequent tlow of current “ionizes™ the
eleetrolyte, and negatively-charged oxyvgen
molecules (or “ions™) are liberated at the
negative copper celectrode.  These are at-
tracted to the positive aluminum clectrode,
where the electrons are nentralized ;s and oxy-
gen gas is liberated, only to be entrapped
in the aluminnm oxide on the surface of
the cleetrade.  Then, beeanse of the high
resistivity of the gas, the current gradu-
ally decreases, as mwore and more gas is en-
trapped hy the oxide; until finally the flow
of current ceases entirely.

The process is called “forming™ the cell.

Fig. 1

The cvolution of the commeresal +
electrolytic condenser s illus-
trated here. At oA, zve have the
simple reetifier cell from whieh
the condenser is derived: to
metal clectrodes are immersed
v electrolytic fluid held in an
insulating containcr. At B, the
cleetrolyte §s contained in o
wmetallie ean which serves as the
segarive or grounded electrode;

— ALUMINLM
ELECTRODE _

S
~LEAD, g
CARBON,
OR § §

COPPER

ALUMINUM
ELECTRODE

p-J

and at C it is shown how three
candensers in ene case can be
frrodueced. At D, below, the
Mershon wmethod of scparating
the three positive clectrodes into

. -B-&
GLASS CONTAINER’

COPPER

e CASE

LMF_RSHON‘.TRIPL[“UNIT
| =-D=

compurtments,
the aluminum cleetrode to the positive and
the copper clectrode to the negative ter-
iinal, as shown in Fig, 1A,

Why the Plate “Forms”

It is well known that, on the surface of
aliniinum, there is always a coating ot oxide
due to its exposure to the air. Althorgh
this aluminum oxide is a poor conductor of
clectricity, the eoating is so very thin that
it does not appreeiably it the flow of cur-
rent through the eell.  Consequently, when
2 voltnge is first applied to the cell, there
will be a large flow of eurrent which may
result in damage, unless regulated.

Again, because of the porosity of the
oxide coating, some of the clectrolyvte may

An ipsulating medium (that is, the oxygen
gas) is “formed” at the surface of the alu-
minum and prevents a flow of current from
the aluminnm into the electrolyte. It must
be noted that all this requires that the alu-
minnn electrode be charged positively in
order that the negatively-charged oxygen
ions shitll be attracted to the almminum elee-
trode. When, however, by the reversal of
current the aliminum electrode is negatively
charged, the oxygen ions are attraeted to
the copper. Since the latter has no porous
coating with which to entrap the gas, the
oxygen escapes out into the air: and current
Is again allowed to flow through the eell.

This, in general, is the manner in which
the electrolytic rectifier or condenser acts,

Fig. A

T'arious tupes of commercial clectrelytic eandensers. thowving their desian and constricetion

denser: a Polymet <cinale-Rmf. condenser. with ite m unting cup at ite right; a

the left, to illustrate the gas nipple; and a phantom viezo of the Mershon triple-8.
the extreme right are single- and double-8 Acror

toe show its copper

From left to right thev are: a Polvmet triple-R-mf, com-
Mershon cingleR condenser, with a scpavate tiete of its wpper end at
partitions and perforated eontact-insulator. At
'or condensers

\
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Fig. 3

At 4 and D, the schematic cirevits of A.C. and a pulsating D.C. load, respectively, on an elcetrolytic coudenser; the first is nscd when forming the

rlate.

1is great capacity is due primarily to the
extreme thinness of the dielectric or gas
(oxvgen) laver—just as in a paper con-
denser; the thinner the paper, the greater
the capacity.  Inereasing the size of the
plates also ineveases the capacity.

Actions Inside the Cell

Now let us see how the cell works in an
eleetrical eireuit; of course, we know that
its fundamental connections are about as
shown in the standard filter circuit (lFig.
2A), which is used in many Crosley sets.
A four-section wunit is shown in Fig. 2B, as
used in the Amvad Model 81 “Bel Canto.”

However, let us first connect the cell into
an A.C. circuit, such as that indicated in
Figure 3A. Suppose that the copper elec-
trode (or container) is charged positively
during the first half of the cyele, and that
this positive ,l:u'ge increases from zero to
maximunt; 1 : is, from @ to b, in the volt-
age wave shown at B, In accordance with
the explanation given before, current will
flow throngh the cell; and this current will
inerease with the voltage, as indicated at ¢
on the heavier line.  As the applicd voltage
deereases from its maximum velue, the cur-
rent in the eirenit likewise deereases; until
when the voltage is zero, the cnrrent is also
zero, as shown at point d.

Then the polarity of the impressed voltage
chunges, and the aluminin becomes posi-
tively charged. At first there is no gas film
on the surtace of this electrode; so that,
ceven though the applied voltage is smatl,
the eurrent transmitted through the celt may
be appreciable—-being limited mainly by the
load resistance and the low linpressed voltage

so that we may have a small current peak
as indicated at e. (Fig 3B.}) However, the
was film forius again very quickly, cutting
down the eurrent; so that it tapers ofl’ to
2¢ro, as indicated by the line e-f-y. 'I'his
current, indicated below the horizontal line

a-d-h, is the “back-current,” and detracts
from the cfficiency of the cell as a rectifier.
At h the eyele hegins again,  During the
negative half of the first evcle, after the film
has been formed, (hetween f and g) some
current mav be transmitted through the cell,
hecause of its ability to act as a condenser.
The magnitude of this effect is of course,
dependent upon the capacity of the cell and
upon the frequency as well as the value of
the applied voltage; and it is likely to give
peculiar shapes to the back-current wave, as
for example, the curve f-m-h in Fig. 3C.

If the applicd voltage is quite high, there
Is also danger of breaking down the filin dur-
ing the negative half of the cyele. Suceh an
effect is illustrated by the wave f-y-k-h in
Fig. 3C. After the film is formed, as at e,
the applied voltage increases until, at =z,
the film breaks down. The liwck-current then
increases from f to g, and from g to kit
follows the curve we would have had if no
film had been formed at all. Then, when the
applied voltage drops to a sufliciently low
value, at at of the film forms again, and the
back-current drops guickly from k on.

Forming should, therctore, be begun with
a small voltage, which is gradually inereased
up to the working voltage, or perhaps a
little higher. A eurrent indicator should be
kept in the circuit, so that the voltage may
be adjusted, to ensure that too much cur-
rent shall not pass through the cells during
forming; otherwise the eleetrolyte witl heat,
and the il may be destroved.  In almminum
cells this eritical temperature is in  the
neighborhood  of 120 degrees Fahrenheit.
Sparking at the surtace of the ahuninum
indicates too great a forming rate.

The Cell as a Condenser
Now let us conneet the cell into a cireuit
which is supplied with a current which al-
wavs {lows in the same direction, as in the
battery cirenit of Fig. 1A, We have seen

The curves of B show the current and voltage iwaves of the eireuit o1} and those of C, the efficct of a breakdsown in the line gk

that, if the alurminum electrode is always
held positive, no current will flow through
the cell; beeause the insulating filin will al-
ways be maintained. Tiven if we slightly in-
crease or  decrease the battery voltage,
slowly, no ecurrent will be transmitted by
conduction; because we alwayvs keep the
aluminum positive,

But if we increase and decrease the ap-
plicd voltage very quickly, we have then
a condilion such as we obtain in reetifier
circuits; an alternating voltage superposed
on a constant voltage. ‘T'he equivalent ¢ir-
cuit is Fig. 3D, where we have a source of
alternating voltage in series with a source
of constant voltage. The alternating voltage
is sinall compared with the constant voltage;
so that the aluminum electrode is always
sufficiently positive to retain the gas filn
at its surface.

Under these conditions there will be no
conduetion ¢urrent through the cell.  Actu-
ally, there will be a small leakage current;
but this 1s usually so small (about 0.2Z-milti-
anpere per microfarad) that it does not
detract from the usefulness of the cell as
i condenser.  IHowever, the large capacity
of the cell makes it act as a large condenser,
and it therefore offers little opposition to the
flow of the alternating component through
it. It is in this manner that the electro-
Ivtic cell acts as a condenser of large ca-
pacity in rectifier-biter cireuits.  Since the
cell will not pass direet eurrent when eon-
neeted in this way, the D.C. component is
not short-circuited; on the contrary, it may

he used on any load, sueh as a radio
receiver,
A well-formed  condenser  will  remnain

formed indefinitely, even with only occa-
sional use. A properly-tormed alwininmnno
electrode will not be shiny, like new alumi-
num sheet, but will have a dull whitish sur-
tace, which can be easily seraped off with
a knife, showing bright aluminmn beneath.

+
CHi (5]
ALUMINUM - hh]j
80 L Fart gy Dynamic o L 5
SPEAKER 2 COPPER
Lo CASE‘ _FIELD
N ‘e .
N @ 3
= ONDENSER 7
[ e TN el IR I
\\g/ :r:—‘ Bt
T casg —=T (=) 3 a2
- olel s =)
-A_ ‘B. p— 'D" B-‘;E—.
Fig. 2

The circuit 4 is that of a Croslex potwer pack using a Mcershon triple-anode condevser; B that of an Amrad 81" zeith e four-anode condenser. [In

cach case the negative connection is to the metal case, which serves as a cathede.

to prevent motorboating,

' \

" ! e, At D, o standard connection which may be changed to that of “C”
Condensers inserted at NX-X will reduce liability to breakdoten, as shown aiso at E, in a high-voltage circuit.
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Voltage Ratings

Aluminmm  condensers, enmploying  ani-
moninm phosphate as  eleetrolyte, “hreak
down™ at about 360 volts; when amnonimn
borate is usced, the hrenkdown voltage is
abont 500. “Fantalim cells, using dilnte sul-
phuric acid, break down at about 460 volts;
using  hydrochloric acid, they hreak down
at about 210 velts,  Commercial alniimun
condensers, ciploving borate solutions, are
rated at 400 volts maximuni, or thereabonts,

Popular applications of the electrolytic
condenser are tound in D.C. and battery-
operated receivers, where the voltages are
always mueh lower than the hreakdown
voltage of the condenser.

It is possible, and pertectly practicable,
to use clectrolytic condensers at high-voltage
points in the cirenit by connecting several
cells, in series, aeross the voltage to be fil-
tered. For example, if it is desired to filter
the ontput of a rectifier which delivers a
peak of 700 volts, the arrangement indicated
in IFig. 212 may be emploved; this emuprises
two clectrolytic comdensers in series, con-
nected across the output of a full-wave ree-
tifier tube of the "80 type.  With a maximum
of 700 volts applicd, the drop aeross the
terminals of cach electrolvtic cell is only 350
volts, which is well below the breakdown
figure.  Actually, the two in scries could
stand a potential of 800 volts; since they are
rated at 400 volts each. The capacity in
combination of the two is of conrse, halt the
capacity of either alone—assuning them to
have the same value.  With a rated eapaeity
of 8 microfarads each, the two in series
would be equivalent to one of four micro-
farads,

There has recently been cvolved the so-

Fig. B
In an Elkon 2000-mf. “drv” electrolytic con-
denser, tivo strips of heavy foil are scparvated
by a cloth holding the clectrolvte, and the cot-
ton (lotver lefty prevents a short to the can.
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Fig. C
Licctrodes of commercial condensers: 1, Mershon; 2. Acrvovox “‘dry™ unit: 3, Spraguc; 4, Acracon,
mverted, toith rubber tiube over anode post, showing gus went below, 5, Polymet,

called “dry™ cleetrolytic condenser.  ‘This
is dry in the snme sense that dry batteries
are dryy that is to say, dry in the sense
that the electrolyte cannot be poured out of
the container. A strip of cloth, or similar
material, is rolled up with the alnminum,
the cloth being saturated with the selution
and holding it much as a sponge holds water.

Ventilating the Cell

The objection to the liguid electrolyte has
been overcome to a large extent by proper
design of the containers, by the emplovment
of rubber gaskets and by adding a gpas vent.
This vent is usually @ small “nipple,” which
is inserted into the container at one end:
it is made of rubber, and contains a minute
hole.  When the gas pressure within the
container hecomes great enough, by reason
ot cither increased temperatinre or excessive
cevolution of gas, the nipple swells like 2
niiniature balloon; the vent hole then opens
andl permits the gns to escape. When the
pressure is relieved, the nipple contracts,
thus closing the hole, and preventing evapo-
ration or leakage of the liquid.

This is the sole purpose of the “nipple.”
Althongh some Serviee Men are of the opin-
ion that it is necessary to remove it, in
order to ensure the proper operation of the
condenser, it is evident that the presence
of the nipple has absolutely nothing to do
with the operation of the cell exeept to pre-
vent leakage and evaporation of the clee-
trolvte. In fact there are known instances
where the electrolyte has spilled  through
this hole. nnnecessarily opened by a Scrvice
Man, and ecaused damage to the radio set,
when the owner had need to move the set.

(However, this ribher may  harden, as
some Service Men have found, and require
replacements; or salts may so solidly fill the
tiny hole as to necessitate re-opening it with
a needle.  Another condition, which may he
enconntered in isolated instances, is lack of
any opening, becanse the perforating ma-
chine failed to pierce the rubher.—FEditor.)

Commercial Condenser Design

The capacity of an electrolytic condenser
or of any condenser, for that matter, is
propartional to the area of the active clee-
trodes—in this type the aluminum electrode
and the lignid electrolyte.  Consequently,
a large surface of almuinum is reguired in
order to obtain a large capacity; so various
ingenious arrangements are found in com-
mercial condensers by imeans of which these
large surfaces arve provided. In most makes
an aluminum sheet is coiled spirally abont

a central post, or “riser,” to which the sheet
is welded. The arrangement is shown clearly
in Fig. 40 A cap of insulating material
is mounted on the end of the riser, together
with the required fastening nuts and solder-
ing lug.

Another method of giving the anode a
large surface is that of “extroding™ the alu-
minm into the form shown in Fig. t13. In
any case, o sheet of insulating material
around  the anode is required; so that the
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Fig. 4A Fig. 4B Fig. 4C
Left, general grrangement of condenser con
straction;  center, Sprague unit (A, hoilore
cxtruded anede: B. base; C, vent: D, sealing
ring; F, separator; G, cathode-can); right, cross-

section of Aeracon unit.

metal may not come into conductive contact
witlt the surrounding container, which is «a
lead to the cathode or negative element. This
insulator is generally a sheet of eclluloid,
which is perforated to permit good circu-
lation of the electrolvte.

General Service Notes

A service hint for redueing motorboating
in some amplifiers is to change the filter wir-
ing as shown progressively in Figs. 21) and
2C. If the output is to feed the plates of
tubes that require over 300 volts, sueh as
the type "10 and '50, it is necessary to insert
condensers in series with the high-voltage
leads and poled as shown, at the poeints
marked X. (This principle is incorporated
in transmitter design)  Of course, only
one negative post can be grounded, and
care nust be taken su to place the other
scries condenser units that the cases cannot
make contact with each other or with the
ground.

In one of the Ainrad reccivers incorpor-
ating tyvpe "99 tubes in a series-filament cir-
cuit, there is provided a single 60-mf. con-
denser across the high-voltage D.C. output

(Continved on page 180"
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The Utility of Automotive Radio

The great new market which motor-car radio has opened for the
industry depends, not upon novelty, but upon the service it will

HEORETICALLY we spend a third

of our lives in bed; practically, hun-

dreds of thousands people spend a

third in automeobiles. To inany motor-
car radio sets render a real service as a
means of relieving the tedinm of long trips,
keeping the passengers wnused and  the
driver awake, amusement in the cvening
while camping or resting, It is coming to
he realized that it fills a Jong-felt want.
Comparatively few people have vet ridden
in a car equipped with a good radio set. 1t
is one of these things that must be tried and
lieard to be appreeiated.

There has been some talk on the part of
publie ofticials and others to the eftect that
radio in an automobile tends to distract the
driver, annoy people on the sidewalks, ete,
ete, Most of these criticisms arise from a
false perspective,

It may be true in principle that any addi-
tion to the host of ever-present distractions
is had, but although there are a hundred
things going on in and around a car that

render the motoring public
By MORRIS METCALF *

may prove distracting or annoying, any
driver deserving of a license does not tuke
his attention off the business in hand unless
conditions of trathe, speed, or the moment
make it safe to do so.

However, it is not expected hy its spon-
sors that the value of motor-car radio will
be  judged under conditions of ecrowded
traftic, mid-day reception or suburhan travel.
After its novelty has worn off the owner
will not use it under these conditions any
more than he wonld drive down Main Street
plaving a portable phonograph, hut for the
person who is driving from Boston to New
York, Chicago to St. Louis, San Francisco
to Los Angeles, the pleasure, relaxation and
freedom from the usnal conversational effort
will e well worth the cost. After an hour’s
steady driving conversation palls, and the
radio provides a welcome respite. Waiting
in a parked car beecomes a pleasure. On
picnies, canping  parties, and at wayside
hotels it provides minusement for the eve-
ning. Abilitv to get the news of the day,

the stock and eommodity quotations, when
lie is alone and has time to think, will appeal
to the business man.

I have talked with many people on this
subject, inchiuding public officials and those
interested in tratic and safety canditions,
and of those who thought they were opposed
to it or were not interested, ninety per cent
of them were converted after one ride in a
car equipped with a good set.

Primarily, motor-car radio was prompted
by automoebile manufacturers as a new and
possihly appealing accessory. 1t begins
to look as if they had uncovered a new and
substantial radio market.

A novelty is short-lived unless it performs
a worth-while service. To many people
nmotor-car radio is just a novelty and noth-
ing more. If this new product is to provide
a steady vohune of husiness which will be
of interest to the manufacturers, it must be
based on something maore substantial than
the mere thrill of listening to “Amos ’n’
Andy™ while riding in an automotile.

An Extremely Compact Five-Tube Automotive Receiver

OR  automotive installation—a term

which covers motor boats and other

vehicles as well as motor cars-——a new

receiver assembly has been developed
by the United States Radio and Television
Corporation of Murion, Indiana, The chas-
sis is wmnusually compaet, fitting inte an
almminum shield case only 8 x 854 x 1044
inches: a junetion hox, to which all eleetrical
leads run, simplifies the task of connecting
the control unit, receiver, speaker and power
supplies.

The ecircuit, which is illustrated at the
right, exhibits several differences from any
of the other automotive designs whieh have
heen shown in the preceding issues of Ravo-
Cuarr. 1t will be noted that a 26 tube, with
its high thermal lag and lower filament re-
guirements, is used as a detector, instead of
the usual *27 type. 'The volume control is
a 10,000-chim resistor in the cathode retirrn
of the two RUF. screen-grid amplifiers, which
regulates their control-grid bias.

As with most motor-ear installations, it
is assnmed that the control unit which car-
ries the tuning knob is to be attached to the
instrument board of the car, and thus he
aceessible to the driver and to his com-
panion; but the previous arrangement of
the car’s cquipment will usnally control in
this matter. The locations of the shielded
chassis and of the magnetic speaker are also
aptional: the standard place for the latter
is at the left of the dash, and an extension
cord is required for its mounting in the top
or rear of the car.

'The junction box receives the leads from
the various units of the assembly; and is

* President, Radio Mauwsfacturers Association.

the convenient place of applieation of a
meter for the first service tests.  Only the
flexible drive shaft, which couples the control
unit to the condenser shaft of the chassis,
runs directly bhetween the two last named.
A L:lG-gear furnishes the conneetion at the
receiver,

For the current supply, a shielded box
is provided to hold a specially-designed dry-

cell combination, which provides at the sane
time 180 volts of “I3” and 45 of “C.” in
place of separately-eased sialler  blocks.
The filament eurrent, of course, is drawn
from the storage battery of the car and, to
avoid pick-up of ignition and eather inter-
ference when the car is in nwtion, the usual
suppressors must be used.
(Countinned on page 174)
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The schematic circuit and zeiving conncetions of the U, S. Radio ““Model 30" sereen-grid automotive

receiver.

Hhen the positiva side of the ear’s storage baticry is arownded, the red lead conmects

to termival “4" of the junction box, from schich one side of all voltage readings is then taken.
If the battery's negatice is grovwnded. the red lead connects to “ground’” on the serew B twhich
mounts the junction box,
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The “Thyratron”’--An Addition to the
Vacuum-Tube Family

The remarkable achievements of a new type of tube
which finds extensive use for many electrical pur-
poses, as well as in radio circuits requiring power.
It comes in a wide range of sizes to serve numerous
purposes, many still being developed.

By JOSEPH RILEY

HE radio teelinician is now called

upon to make the acquaintance of a

new member of the growing tamily

of tnbes with elassical names—the
“Fhyratron.”  This word is derived from the
Greek, and significs an “electron door? A\s
with its relatives {Pliotron—*more elee-
trons,”  Dynatron—*eleetron  power,” and
Kenotron—=“electrons in mwtion”) the tern
is applicable 1o tubes of all sizes and
strueture.

Briefly, the thyvratron is an are reectifier
(over 90% eflicient) the starting of which
ean be controlled hy its grid.  After start-
ing, however, the grid has no further con-
trol over the are, which it can neither linit,
modulate, nor extinguish.  Modulation of
this current flow, however, may be obtained
conveniently through the plate eircuit.

The range of sizes is enormons,  Fig. B
is reproduced from the photegraph of a
huge thyratron, designed to work in a cir-
enit carrying 100 amperes at 20,000 volts;
while Fig. A illustrates a small model closely
resembling in appearance the standard type
of vacuui tubes used in broxdeast receivers.
The interest of this tube for the techinician
fies in its application to radio transmission
and photoelectrie work.

H has, as mmay be seen, the fundamental
clectrodes corresponding to those of the

thrree-element receiving tube; but their de-
sign and proportions arve different, and the
tube contains a quantity of inert gas, or u
drop of mereury to furnish vapor.  While
thyratron operation would be possible in a
recciving tube of ordinary design the cle-
ments of the latter (Iig. C) are not ad-
vantageously disposed tor this purpose; the
wrid is too short and close to the filament,
and the filament voltage is too high. These
difficulties are obviated in the thyratron by
the design shown in Pig. A, The latter is
designed for an alternating plate potential
of 110 volts at 60 cycles; and will pass a
plate current of 3 amperes.

Internal Action in the Tube

Briefly, the action of the thyratrnn is as
follows:

(1) 'The grid is held at a high negative
“C” potentinl (perhaps 15 volts) and repels
the electrons or negativelv-charged particles
shot off the eathode. ’Therefore, no plate
current flows (as indicated at A in Figs. 3
and £)

(2) If the “C” bias is redueed to a low
negative value (perhaps Yi-volt) or is made
slightly positive, “grid emission™ will start,
and a few of the cathade clectrons will sue-
ceed in reaching the plate. “I'his completes
the plate-to-cathode cirenit and, within a

Fig. D

A huge model superheterodyne in which thyratrons serve as detectors and amplifiers, functioning

in the ordinary manner.

Their activity, however; is made visibie by the varying brilliancy of the

glowting colored gascs weith cohich they arc filled.  Even the loud speaker is replacea by a gloie-tube,

September, 1930

N,
. | UL

f b
wny G

The long tube at the left is a large thyratren
with a metal jacket which 1s also its grid; at
the upper right is ¢ smali one, whose eloments
are visible ana may be compared with ordinary
receiving-tube design at C.

fraetion of a *“microsecond™ (one millionth
of a second) the plate current will jump to
its maximum ontput, which may be five
amperes, as shown at B

For the remainder of the evele the pgrid
cannot exercise any econtrol over the plate
current, hecause the vapor in the tube is
now ionized and forms around the grid a
positive “ionie sheath”  (shown dotted, in
IFig. 3 at B and C); no malter how negative
the grid is now ade, its negative ions can-
not break through this sheath of positive
ions and excrcise control of the plate cur-
rent.

(3) However, by reducing the plate vol-
tage, we can stop the are in the ionized
vapor, as shown at C; then, because of the
dvop in plate voltage, the positive “ionic
sheath™ avonnd each grid wire expands until
it touches that of the next wire. A sheath is
thus forimed which completely  shields the
cathode and insulates its negative electrons
from the plate; and, as a resnlt, the plate
current again drops to zero.

If a D.C. plate supply, such as batteries.
is used instead of the G0-cyele eurrent ap-
plied in this demonstration, approximately
80 micrasceonds will be required to allow
the positive jons to dissipate; for these ions
represent a current, and even a fraction of
a microampere is suflicient to start the arc.

The ratio of positive plate to negative
voltage at which current will just start in
the thyratron (corresponding in general to
“amplification facter” in an ordinary tube)
is its only constant; and for it a new teru
has heen coined, the “grid-control ratio.” An
average figure is 100.
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in a power thyratron like that of Fig. B, where the metal jucket is the grid.
the characteristic curve of Fig. 4, aud a cireuit using a lo

it is characteristic of the thyratron that
its output impedance is practically zero:
hence, it must feed into a toad which will
limit the plate current to the requirements
cf the tube.

Numerous Applications

Industrial uses for the thyratron are as
follows: lo start, stop or countrol the speed
of motor and generators: change D.C. to
A, (with either o flat-top or a sine-wave
characteristic) ; sort fruit according to color
and size: measure or control pressures; con-
trol temperature of electric furnaces; con-
trol heavy-current circuits by use of light-

sensitive cells; and ieasure the transparency
of liguids. A simple cireuit showing the
thyratron in use is Fig 5.

At the recent show of the Radio Manu-
facturers Associztion in Atlantic City, the
thyratron was ingeniously and spectaenlarly
applied to a demonstration of the action of
a superheterodyne at the booths of the Gen-
eral Fleetrie Company. 'The apparatus, il-
lustrated in Fig. 1, replaced ordinary re-
ceiving tubes with thyratrons. Vhen the
set was tuned, each tube—ineluding one
which replaced the speaker in the power
output, glowed with a distinetive cotor.
When a station was tuned in and out, the

1) through the elements of a typical small thyratron, such as that iHustrated in Fig. A, i Fig. 2. belowe, the arrangement

The internal action of a thyratron, shown in Fig. 3, is also indicsted in
w-posver thyratron ar e relay is given in Fig. 5.

light inereased and faded again: leaving only
the oscillator tube in constant operation.
The tirst two thyratrons, representing ILF.
amplifier and tirst detector, glowed  pink,
being filled with helium: the oscillator, in-
geniously, was arranged to vary in color as
it was tuned from one end of the scate to
the other. The intermediate amplitiers were
filledd with neen, and the dimness or bright-
ness of their red glow showed the sharpness
of tuning in these stages. ‘The second de-
tector and AF. amplifier contained mercary,
and the pulsation of the speech or musie re-
ceived could be observed plainly in the blue-
green glow from these tubes.

Men Who Bave Made Radio—E. F. W, Alexanderson

THE TWELFTH OF A SERIES

ADIO, beneath its innmumerable appli-

cations. has the fundamental basis of

cleetrieal  engineering.  The latter

term may have seemed, oftentimes,
a trifle too stately when it was applied to
the design of a device of power so low and
mechanien] structure so simple as that of
the earliest radio receiving sets: hut the
problems of long-distance and eonunercial
radio transmission involve tasks of consum-
mate engineering as well as delicate elect rical
balancing. Tt is not enongh to pereeive
clearly  radio’s  fundamental principles: it
is neeessary to ereate machinery for their
application.  Such has been pre-eminently
the work of the distinguished electrieal en-
gineer pictured here.

Frnst . W. Alexanderson was born Janu-
ary 25, 1878, in the ancient city of Uipsala,
in Sweden.  His early mechanieal bent was
enconraged by his father, a professor of
classical Jangnages, and he was sent to the
Roval ‘Technical Uiniversity of Stockholm.
After post-graduate technologieal work in
Berling the voung engineer determined to
pursue his profession in America.  Here,
in 1002, he entered the drafting departient
of the General Electrie works at Schenee-

1

tady: and after two years, won a place on
the engineering statf, to the top of which
he proeceded to ¢limh rapidly.
Alexanderson soon made his impression
on the whole field of electrieal motor de-
sign and allied machinery. The New Haven

railroad  undertook  electrifieation, and he

designed  the single-phase motor for this
work. For other purposes, he created the
self-exciting  alternator, high-voltage D.C.
motors, high-voltage syvnchronous converters,
varinble-speed  induction motors of  great
power. whese application to the battleship
New Merico marked a revelution in naval
design.

Perhaps the best known, however, of his
accomiplisliments in this type of machinery
is the invention of the high-frequeney alter-
nator; the reperenssions of which were more
than nation-wide.  For many vears the spark
method of radie fransmission reigned, until
it was threatenced hy the are: vet neither of
these met the rising dermands of radio comn-
nmnnication.  The idea of ercating a gener-
ator which should develop radio freguencies,
as ordinary machinery does sixty-cyele enr-
rent, had been more than once suggested.
The problem of practicable design, however,
secemed  insoluble until  Alexanderson  was
successful. A new and striking element was
introduced inte  overseas  communication:
and to it the inventor added the magnetic
amplifier and the multiple tuned antenna,
the last perhaps the most important from

(Centinved on pege 180)
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New Radio Devices for Shop anhd Home

In this department are reviewed commercial products of most recent interest. Maunufacturers
are requested to submit descriptions of forthcoming developments.

AUTOMOTIVE SERVICE METER

HE inereasing vogue of automotive ra-

dio installations has ereated a demand
for special devices adapted to their particu-
Inr service needs. One of the latest of these
is the “Model 480" D.C. volt-millianmneter
illustrated in Fig. A together with a special
lenther ease designed for its keeping. The
instrument’s weight is but 11 ounces; it has
three ranges—0-200 volts and 0-8 volts, with
resistances of 125 ohms per volt, and 0-2
utilliamperes.  These, it will be seen, meet
the needs of all standard automotive radio
reccivers. The accuracy is gnaranteed within
2 per cent; zero scale adjustment is pro-
vided for.

The pinjacks shown on the front of the
instrument receive the ends of 30-inch flexi-
ble cables, equipped with test prods: and
the choice of jack de-

SOLDERING-IRON HEAT CONTROL

SHOP device developed by the Claro-
A stat Mfg. Co, Brooklyvn, N. Y., has
been placed in production, for the Denefit
of those who have oeeasion to use an electrie
soldering iron frequently at the beneh. Any
make of iron, up to 200 watts rating, can
be used.

This instriment, which complies with un-
derwriters’” requirements, comprises a per-
forated iron hox (as shown in Fig. B) with
the necessary “knochouts™ for BX or con-
duit wiring, a front metal panel earrving
a snap switeh, a variable “power Clarostat”
of 100 olms resistance, a pilot light, and a
plug receptacle.

The switeh has three position: “off.” “full
on” (for quick heating), and “enrrent con-
trol on”; in the latter position, the power

terniines the scale used. P
The prods may be in-
serted jn  tube-socket
openings.  Plate  or
screen - grid current
may be measured hy
connecting the wmeter
in the proper *B” lead
anc inserting one tube

Fig. A
The Weston meter shown
at the right has been de-
stgued espeeially  for the
incrcasing work of aito-
motive radio  servicing.
The leather case at the left
makes a very convenient

carrier.

at a time into its socket. Continunity tests,
condenser adjustiments, and many other op-
erations may be performed with its aid.

The meter is mounted in a ease of molded
black bakelite; the dial is silver etched.
The instrument is manufactured by the
Weston Eleetrical Instrument Corporation
of Newark, N. J.

Fig. B
on the wall at the right i{s the seic
Clarostat heat control, requiating the cleetric
soldering iron,

The box

resistor will control the temperature of the
soldering iron “to a 'I™ for any type of
work. ‘I'he lamp’s brillianev is the heat in-
dication. It is elaimed that this procedure
will inerease the life of an iron at least
six times.

| FiIg1

Left. the esseatials of the photolvtic cell, which
rescmbies other voltaic pairs; right, a photelyiic
cell hooked np to a wacuum-tube amplificr,

LIGHT-SENSITIVE CELL
“PHOTOLYTIC” or phote-voltaie eell
{one with the property of generating

current when light strikes one of two metal
plates that are immersed in an electrolvtic
solution) developed by the Arcturns Radio
Tube Co., Newark, N. J,, is shown in Fig. C.

It operates by the physical effect dis-
eovered by Becquerel, whose general ar-
rangement is Fig. 15 in this diagram 1 and
2 are picces of copper foil which have been
coated with cuprous oxide and immersed in
a very dilnte copper-sulphate solution 3.
Tf one plate is illuminated while the other
is kept dark, a current will flow; the eell
hax beecome o minute generator, akin to its

Fig. C

Appearanee of the new Archurus photolytic cell.

now evatlable for practical

appiications.

i its container,

big brother the storage battery. Ini the
Arcturus cell, tronhles hitherto experienced
in its operation have been overcome by tin-
plating the darkened plate.

Such a cell has a very low impedance, and
will work well when connected to trans-
former primaries with the values between
600 and 5,000 oluus.  An outstanding feature
of the photolytic cell is that it needs no
biasing voltage; this is clearly shown in
Fig. 2, the schematice circuit of the “dynamic”
hookup ta be followed when using a modu
lated lighl source.

[———— e —= % |

20
Lumsgs 102
FTL.CANDLES 576

|’ MICRO-AMPERES CURRENT

FIG.:’: 192 88|

The charactesistic curve, showing the response
te light-intensity, of an average photolytic ectl

Since this ccll does not contain ionized
gas, there is no jenization “rushing” sound
in the mnplifier: while another advantage is
the entive absenee of all microphonie ¢fiects.
A third consideration is the life of the tube;
it is stated that, after about 1,000 hours’
exposure to a light intensity of some 20
foot-candles, the “depreeiation,” or fatipue,
was less than 109. Its current outpnt when
subjected to light of varving intensity is
shown in Fig. 3.

FUSE ADAPTER PLUG
I.\'STE‘\D of inserting a short-cirenit de-
vice in sets equipped for rezulator tubes
(where these tubes, for some reason, are
not being used, or have not vet been in-
stalled) the Fuse Adupter Plug illustrated
in Fiz. D may be used to complete the
circuit.
This, a praduct of the Carter Radio Co.,
Chicago, 1L, is “polarized” 1t plugs into
(Continued on page 167)
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hort-Wave Stations of the World

All Schedules Eastern Standard
Time: Add 5 Hours for Greenwich
l Mean Time. |

Eilo-
Metors cyeles
4.97-5.35 60,000-56,000—Aln;ateur Telephony and  Tele-
vision.
8.57  35,000—W2XCU, Ampere, N. J
1153 25,990—G5SW, Chelmsforsd, England  Experimental.
1248 24,000 WEAQ Nun Mateg, Callr.
(several cxm'rhm'nl.nl stations are avuthorized

10 operste on nun-exclusive waves of a weried Kilo-
buth  abeve this and dJdown 10 4 meters.) Meters cycles
J3104y (20 0TGN IR A schenectady, N. Y. 2946 10.950—FTN, Ste. Aslse (larls) Franve.  Works
13,97 2L 4utk-W2XAL, New York. linenas Alres, Indo-China and Jasa, On
19.05 21.320—D1V, Nsuen, Gerinany. 9 .t 10 1 non, aml other hours
1430 20.580—LSN, Monte Giramle. Argemtina, after 10 :30 —KiXR, Manlla, P. 1
p. m.  ‘Telephony with BEurope. —GBX. ltugby, England.
—FMB, Tamatave, Madagascar. 4.63 12,180 AirPlane.
—PMB, llandoeng, Java. 21.68 l!.l.vl)—-GBS Rughy, 1inRland, Transatlantic pbooe
1442 20,300— WIXF, Chicago, L (WENR). to Deal. N. ). iNew York).
JLsy  20,110—DGW, Nauen, UGernmny. 2 to 9 pm. -FQ0, FQE, ste. Assise, I'rance.
Telephony to Luenos Alres. 24.89 l"04..—NAA Arlington. Va. Time slgnals, 8:55-
15.03 19, ‘Jal)—-LSG Monte Gramle. Argenting, From § W, 9:55-110 ..

w 1 p.an Lelephony two Parls and 24.98 1"0»0—-FZG saigon, Inde-Chisa. Time Slgnals,
\auen (ijerlin). 2-2:05 pom.
—DIiH, Nuven, Germany. y Adpirto.

— ey ; 11.915—KKQ. Hollnas, Calif.
15,07 19.906—. ... Monte GUrawle. Argeptina. 5-10  a.a. 11,880—WEXK (KDX ) I'imhurxh. 1

a. Tues.

15.10  19.850—WML, Deal, N. 2. Thu., Sat., Sun.. noen to 5 p.n.oand Sat
—§PU, Rio e Junefro, 1trazil niht Arethe prosciaims, ‘Pelevislon  Mon.

112 19.830—FTD, x(. Assice. Fralwe and Frl. 20 pom.. 60 lines. 1200 r.pth

15,30  19,450—F 20, Tamatave, Madaguscar, ~aZ§F. Cllm;:n\ (\\Fﬁ\l:{l

35,45 19, 400-—-F RO, FRE, Xt Assise, France. ; AL, New York Xv)

it L, "“Ynm_ T P 2531 11.840—W2XE, Jamaiea, New Yurk {(WABC).

20 2 —VKZME, _;,-’.d"".. "Australia. F 5.36 11,820—KiXR. Manila. P'. 1., & hopom.. 13:15 a.

12:15 pom., 2-3 am. and (c“em \lorul.u)

Franve. @ a6 noon. 510 a.m

19.200—FTM, i Aseha

19.220— WNG, Deal, N. J. 25,40 11,816—13R0, ltome. Tialy (Tests)
18.020—X DA, Mexleo Clty, Mex. 12:30 to 2.3 p ST | 3 .
1O TPLE, Tuundveng,  davie o Tdchin ,i"" 2542 11800~ UOR‘2 n AIIJ::III.‘I': g"ne\ . 9-11 am.
8:90 to 10:40 a.m. Telephony with Koot~ 2553 11.750—G5SW, . Englanl. ¢ Jﬂ .30 a.n.
wijk (Amsterdam). wml 1% pom exeept Saturdays il Rundays.
16.10 18,620--GBJ, Lodmin. England. Telephany  wlith 25.60 11.6400—CJRX, Winnineg. Canada. 5:30 p.m._ on
Maontreal. 1in $:30.  Man.. Wed., F‘rl.. 10:30 Tu.:
1a.11 18.710—GBU, Hushy. England. 11:00 'I‘hu.; n tdnight Sat. Sundays 11:30
16.30 18 1—PCK, Kootwlik, Moltand.  Danly from 1 AL, 1 -1l pom.
to #:30 a.n. . 25.68 11,670--K10. lmlmhu. MNawall.
16.35 18,350—WND, Deud Leach, N. J.  Transatlantle 26.00 11,530~ CGA, Drummondsille, Canada.
telephony. . 2610 11,196—GBK, ltugby, England.
15,98 15.310—GBS, Rugby. binslind. Telephony  with 26.20 1.400—KIXR, Manlla. P 10 11:15-12:1% p. m..
New Yark. General PostofTlce, Londen. 2.4 g, 510 aam
—F28, sauigon, Imle-China, 1 to 3 p.m 26.22  11.435— DHC, Niuen, €ermany.
Sundays. 26,50 11,230—WSBN, =8, “Levathan” and Al T. &
.44 18,240—FTO, FTE‘ Ste, Assize, Frunce. . telephane  conuect bon,
16,50 18.170—CGA,  Dyruniny ndvile,  ymehee.  Canada —1BDK, 8.8 “Hlettra,” Marconk's yacht.

;:l:‘:mnhon) to England. Canadian Marcon!

18,130—GBW, ](ugll,ly ]I'anllnn:‘]. — .
— ' WAl .
1“.3—?(%;( :"f,‘ihn?s. Cufﬂm (NOTE: This list is compiled from many sources,
17.050—F2U, Tamatave, Madagase all of which are not in agreement, and which show
17.850—PLF. Dandoeug. Vi ("]tadlo Malabar™). greater ar less discrépancies; in view of lhe fact that
wWorks with Holland. most schedules and many wavelendihs are still in an
178 PCV, Kootwtjk, Helland. 3 to 9 am. experimental stage; that daylight time introduces ton-
17.7:0—PHI, Hulzen !Iullaml Ream station to fusion and that wavelengths are ealeulated difterently
Dutch colonies.  Vrondeasts M Wed., in many schedules. 1n addition to this. one experi- |
Thurs.., Fel, Sat. X:d0-18:90 a N,V mental station may operate on any of several wave- |
Philips  Radia,  Amsterdan. lengths nh‘o:h n':e”n;smnledd to a ﬂl’ﬂllnlﬂ" s'nh:ns in
f :, S T p, 1-3 commaon, e sha e glad to reteive later and more
U0 g ‘so_r,s,,w'\.“,l‘n?fkm (e D Bl aceurate information from broadeasters and other trans- |
17,00 17.440—AGC, Nauen, tiermany, mitting organlzations, and from listeners who have
1733 19.300—w2XK, svhenectady, N. Y. Tues., Thurs., authentic information as to enlls. exact wavelengths and
: Rat. 12 10 5 t.m General Electrle Co. sehedules, We cannot undertake to answer readers who |
—WOXN, callt inquire ns to the identity of unknown stations heard,
WEAL (b Callf. as that is a matler of Quesswork; in addition to this,
w;x,{ 1'ort Orv, the harmenies of many local long-wave stations c¢an be
WIXC, Seattle. WA heard in a short-wave reteiver.—EDITOR.)

W2XCU, Ampere, N. J.

WOXL, anoka. sllan. and other esperl-

nrental st
18.00 16,660—G2GN. o mple. "’ 27.00 11,106- EATH, Vienna, Ausirla. Mon. and Thurs.,
0 GIAK, sl 1“'”"”" 20t §
Loy ghilly gitiicny 7.75 10,800 . Rughy, kgl
20— VLK, Stdney, Austratla. Fhone 10 tngland. g‘S:EO' }.0.‘}30—&5%, II‘.:I‘:I::)PHL. "K.l':'\ljll Wark: whh Tlal-

18.37 1
00— PCL, Kootwijk, Holland, Warks wlth y ekday = am.
Bandoeng from 1§ a.m. Netherland State s::::ltllllllllll:!z :x:::—w%: :ic e okt R
Telesraphs. ; 98.00 10,510—VAS, Glace ltay, N. &, Canada § am.
== —WLO, l.avwrencs. f\' & to 2 pm. Canadian Mareani o
1855 36.150--GBX, Hushy, Engluml 28.50 ln,.'.m-—m)m.. fenlngrad, "% S R, (ltussla)
1875 15980~ FRE, Xalgon, lmle-t'hing -VK2BL, Sydney, Australia.
18.!}0 15,950—PLG, tandoeng, JHava.  Afterncons. 22,80 10,410 VHME, Syidney. Australla. Trregular. On
19.50 15.375—F8BZ, Frenh phone te G2GXN, wed. after # a.m Amaleamated \Wirefess
19.56 153I0—W2XAD thenf'f'tnd). . Tiroadeasts of Australia, I'ennpnt H1lls, N 8. W,
Sun, 2:30 te 510 11 . .rl;ues.. Thurs. and ; at
|at. noon 1o 5 DI ri. 2 to 3 pw.; .00 10,3 e, 1:30-¢ . q =
R CRa \\'(-Y i ! irogtan o 10,310 s e, 1:30-3 p.o. dally; 9
“m; l“lm ! Frl. aml Sat. evenlngs. Gen-  oggq 10,190 tngby, Lngland.
eri Slectrie dCompany. A50 (1A ) Ranzkok, >l Sun., Twes., Fri.
|g un 15,300—0XY, I.Jlu,h\ Denmark, Esperimental. L bR n., T, Lo
1 5280 W2XE, Jamalea, N, Y. 9.70 10,005 “Wadly Experimental.” Paris, France.
19 - -wzxAL New York, N. Y 544 pom. daily: Sunday at ¥ s
19.7 0-—-WBXK (KbRA) Mitshargh. Va.  Toes, oo

aual 2
Thi,, Sat.. Sun. 8 aan. to noon. 29.08 10,000— CM2LA, lavana, {
19.99 15.000— CM6XJ, Central Tulnucu. flll'w 3015 9.910—GBU, Huzl:lv‘.m;‘i.lnul‘n:g.m
L Monte (irande, Argentina. 020 0,9U0—W ng Is N X

S9.00 14,990 TFZSH, lreln: - zxi!:.'.rr!n"r'nln:::l!"d S s AU

. —VKGAG, I'erth. 0.3 < lmiono< Alres. phone to Furome.
20,70 14,480 WBXK, Kust | U0.61 90- -GBW, Rughby .nL'Tand.
. GBwW, Ikhy, England. 0.75 \;..-u I Thes. wnd 1rlh to
30,80 14,4%0—VYPD, Suva, Fijl Tstands.
20.9% ll,3|0—G!NM vaterham.  Euglund.  Sundays 5-6 0090 9, OD—NRN. llerﬂlh (&

a Rlea. 10:00 1o 11:00

am.: 12:30-2 b.m A C
20.97-21.26 14.300- ¥4, 100— Amateur Telephony. i W Tkaz Rorincile ”\f\-..':r'n'li;:':yr;"({'\"lfg'
.50 13090— itucharest, Noumania, 2-3 pan. Wed., 110 0.640—7L0, Nulrbl. Kensi. Afrira  11:00 am.
=ar. 0 1 o ENW " =
'."IZ.'% l].;l!_s'?'f;~....\‘h‘m|hnsn. tast Africa. lq?\m“nt;; "lrmnlh‘!".‘m "3 I;\l‘u Rl o
203 500— ., .. Vienna, Austria. —_ ..M i ‘Areent v N
m,qoo-—wlm?. Teal Ieach, N, F. Transatlantle i.r-renill:r;;; ?{:;l:-nlel.n.\r;enll’lén‘ b
.. N telephony. 11.23  9.600- LGN, lergen, XNor o
a3 07 13,000 'WP;IPTI#;‘,’ Houlton, Me. Transatlantic 1.26 9,500 :‘(_:;l Hllwrrm.‘.n tElmIhaseny Haolland, 'I‘hll.
; -3 pan., fi-10 w., Frhlax 1-3 Do, 7§
2300 13.043—0BE, 1.a Punta, Pery. Tlme Signals 2 p.m, e i 3 i
B O o Reneinty, M 3o Aniigofil F"‘.rllla-lnlﬂ 1 am. Sanhirday. N\ l’l.lllm
program 9 p.m. Mon A am Tuet.: 3198 9,380-VK2FG, Syd A
‘rlmn o5 pm on Tues., Thurs. and Sat. N after 4' ELITI)‘ ":." L u\{!.mlllk}:'narlrl:’r!r::h&,.
yeneral Ebfrlrlr 0. —WIXAYU, Biyherry, I‘ reluys WCALU dally.
= WEXN. Oaklanl. Catlf. —VFD, Suva, Fijl l:dands
- _2§EU.‘Am’pen, N. L 31.35  9.570-—-WI1XAZ, Springfield, Maza (WRZ).
— WXL, nn_L;L Minn., and other experi- 21.38 9.550- ,Konigawnsrerhausen,  Germany. 1 to
mental wlna -'-'lr:aﬂern. e 1M wm., 11:2 am. to 2:30 pm., and 3 te
43,98 12.500—G2GN, *Olymple.’” G20V, “"Majestic.’ 7:20 or W0 p.m lmayq Rerlin
2441 12,280—GBU, Rugby, England. —K1XR, Manlia. P. ’

Meters
31.48

3208

32.°9
S2.80
3328
3384

31.50
34.68

49,15

Kilo-

cycies

9,530--W2XAF. Sehenectady, New York. Man.,
S ues.. re. and Sat. nlghts, relivs WGY

© General FKlevirle Co.
WOXA, Denver, Colofnle Helays KOA.
“Vlelslngfnrs, Flnland
9500—VK3L0 \elbourne, Anstralla, lrregular.
Lrombkeasting Co. of Austra
—027RL. ¢‘openhagen, Denmark, Around

T opom
9,100— OXY, lynuby, Denmark, Noen to 3w
9.450—. .. .Rio e Janeiro, Brazll. 5 pnw

Teatlng 200 \rmls
O-IM—XDA Mexieo City, Mex.
wrl mwn I'oland.  ‘Tnes. 1:45-9:43 p.m.;
Thu. |:34-8 pon
9.37}—["900. Lerne., Switzerland.  3-5:30 p.m.
027M K. Copenhagen, Denmark. Jrregulal
after 7 p.m.
vz, \lellmunm. Auttralia.
9,750—CM2MK, llavana, Cuha.
0.330—CGA, Drumnondvilie, Canada.
9,2n0—-GBK, llugh;. England
9.230—FL, 1%aris, France (Kiffel Tower) Time
signals 456 aon. amd 4065 pan
VK2BL, sydnev. Australia
,200—GBS. Hugny, England Transatlantic phone.

1 RN )
9,010—GBS, ]hlp,l-), Englan
T NP0, Cavite (\I.milal T*hilippine Islands.
Thne signala 9:55-10 p.ru.

Rehenectady. \e\\ York,

Ampere. N. w9XxL, Chicaco.
..||[Imme. \I.l 12:15 115 s

1:15%
\-vn \mk Clty.
I).l)lun Qhlo.

Fia.
rlmental sialions.
8.630—w00, Deal, N. J
8.570--HKC), Mani Colomhla,
8
8

Siheria. 5-7.30 2.m.
1

. Oy
—G21V, “‘Alnfestie. "
i X , share-to-ship phoene.
8.450—-WwSBN, S8 ~Teviathan.”
$.930--3KAA, Leningrad. Nussla.  2-6 a.m., Men. .
Tue:., Thurs., I'ri
8,160—. ... Mombasia, Fnst Afriea,
EATH. Vienna. Ausieia. Mon. and Thurs.
A0 o T
-HS4P, Fangkok, Slam.  Tues. and Fri
2-11 a.mi, 2494 pom. silaya.
so:m—mm \rllmzlnn. Va. ime slgnals 8:55-9
. 9:55-10 p.m.
8, ms—mrnlanes
= 930- -DOA, llovberltz, Germany. I to 3 npom.
I{rlrhm-lummlmnt. lterlin.
7.800—vPD, Suva. Fijl Taands
7.830—PCYV, Kootwljk. Hollaml, after 9 a.m.
T77T0—FTF, Sie. Assize, Prance,
—PCK, Koouvhk. Hollapsl. 9 am. to 7 p.m.
NN tRremen.t

500—TFZSH, itey Teeland.
EK4ZZZ., Dunzig (Ifrec sStste).
7.460—YR, lyons, F‘mncc Dally except Sun.

LA0—. . Hnerswnl«le “ermany.  Mo.. Thu 1-
2 n n.
7.310—. ‘arls, France ("Ilmllo Vitus') Teste.
CMosco,  LISSIE, T-TH5 am.
7.230—00A Doeheritz, (h-rm'\ny
7,220—HBID, Zurich, nd
Sumudays at 7 oam
T.190—VKGAG, P'erth, Wes
020 and 14 am.
7,i90—027RL, Copenhagen, Denmark, Trregular.
Around 7 p.m
7.020—EARI25, AMadrid, Hpaln 6-1 o
.lml}-—FBKR Constantln, Alweria.
0%~ EAR 110, Madrld. Spaln. Tues. and Sni..
530 to 7T pm., Frl. 7 to & pm.
—CTIAA, Santos, Portngal, Frliay, 4~- P.n.
£.000— IMA, Iinme, italy. Sun., noon t¢ 2:30_p.m.
0.875—~F8MC, Casablanca, Moroeeo, Sun., Tues.,
Wed., S

tst amd frd

.-\uslf;ulla, Itetween

Nat.
D4AFF, Corthen, Qermany, Sundayg 4- ﬁ
aan.: Tueesdays, Fridays, noon-2  p.m.
Thuradays 4-6_ nm.

ﬁ.a-m-—xc .:l Qan Tazaro, Mexlco. 3 am. and

N 1
62‘20 VRY 1-unrnm\m, Relilsh Cuiana.  Wed.
and $un.. 7T:15 to 10:15
6,600—. ... Iterlin. (-arnnny.
f3--WSBN, S8 “Levathan”
6.515—w00, DNeal. X. I
—-WaXG, Mlami, Vin,
#,435—W2XClU, Ampere, N. J.i—WIXL, Anoka,
Minn.; and others.
8.380—CT3AG, Funchal, Madeira lsland  Sat.
after 10 pm.
VAS. Glare Bay, Canala,  Tests.
$.390 -w10XZ. Airplane Television.
—VESAP, Dnunmondiille. Canada
FRT. Forl de France, Martinfyue.
LON, Huenos Afres. Argentlna
HKC, Boeota, Colnmbla.
0—HRB, Tegurizalpa, 1londluras.
mbinight, Mon.. Wed., IPridays
12 pan, Sat., Int. &0 W Clibe prose
(‘..I.'N—WQXAL Chicago. 11l (WMAC) and Air-
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plan
GND—KIXR. Manila. P. 1. 3-4:10, 5-9 or 10
2-3 a.m, Sumla¥s.
ﬁno-Kl)KA; Enst Tattshneg.,. Pa. Tu., Thi.
Qun.. 5 nm. to ldnlght
Motala, Sweden.  “*Rundradie” 6107
T, 11-4:30 p.m. Holidays, & a.m.-5 p.m
Hongkong, China
__W2XE. New York City. TRelays WABC.
Atiantle Broadeasting o
—FL, I-‘lm-l. Tower, ¥mris, 5:30-5005 a.m.,
hadA%-120 4:05-1:15 p.m
6100—\V3)(L Th)und Trook, N. J. (WIZ. New
k). 12 midnight on
(Contumra' on page 188}
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Short Waves on Your Broadcast Receiver Dial

HIE shart-wave frequeney-changer de-
scrilbied here was designed for both
showroomn and living-romn use. It
works in eonnection with any broad-

cast receiver, makes use of hoth R and
AL amplifieation, and is as free from A.C.
ltim on the short waves as the receiver on
the hroadeast hand.  Further, withont tain-
pering with your present set, it crases all
the hroadeast programs that now crowd the
dinl, and gives yon instead scores of distant
shart-wave stations, which can he succes-
sively hrought in Dy the same tuning controls.
There were twa outstanding reasons for
using the design pictured.  First: the writer
knows of many Serviee Men who want to
make and sell short-wave sets at a profit
during dull menths.  Since the profit from
a short-wave set is less than from a broad-
cast receiver, the constructor can hardly
afford to make several trips to his prospect's
home to give demonstrations. The cost of
the sale is greatly rveduced when we have a
set that is foolproof in connections and in
tuning: so that we ean insist on our cns-
tomer’s taking it hore and trying out hing-
setf for a few davs. Sccondly, in the stores
of thousands of radio dealers (especially in
the siall towns thronghout the West and
the South which have no loeal hroadeast sta-
tions) there is urgent need for some way of
tleumnstr;lling the tone, selectivity, ete. of
their broadeast receivers during days when

Fig. A

IWhile the cabinet to be nsed for the conrerter

choice,
Broun is

affords room for
wsed by Alr.

the smoking stand
Tery  contenicut,

By WATSON BROWN

HE equipment described here dif-

fers from the short-wave “adapt-
ers” which are well-known; since it
utilizes the whole radio-frequency am-
plification of a broadcast receiver. In
addition to this, the control dial of
the broadcast receiver serves as an
actual tuning control, giving the same
vernier effect obtainable on the longer
waves. With this converter, the radio-
frequency stages of the receiver he-
come an amplifier at an intermediate
frequency which is easier to vary ex-
actly than the oscillator frequency of
the converter tube. Ifowever, the tun-
ing of the aerial on short waves must
not be too nearly aperiodic: or it is
possible that interference will be
caused by the sum- and difference-
frequencies in the output of the con-
verter. It is always desirable, with
a shert-wave device, to have the an-
tenna tuning condenser control readily
accessible.

As Mr. Brown observes, the sale of
converters of this kind, especiallv if
they are attractively housed like the
mode! (illustrated here) which he sub-
mitted to Rapio-Crarr, offers a very
good summer opportunity to the radio
man for pushing his sales.

the noise level is high. This ean be done only
by making nse of the short waves through «
gomd fregueney-changer.

It reasonable eare is taken in the build-
ing of the equipment deseribed here, the
builder will not be disappointed; since it
will fill the above needs in a nost satisface-
tory manner,

Electrical and Structural Design

I'he schematic cirenit is Fig. 1. When
short-wave signals ave tuned in there are
no whistles or howls: unlike most short-wave
receivers, this frequency ehanger tunes into
the signal exaetly like a modern broadeast
receiver. When using it, of course, the tone
quality, selectivity, and sensitivity are de-
pendent on the broadeast receiver used in
conjunction with it.  The writer will sayv
here that the model iliustrated has been
triecd on six popular makes, and works well
an all

A simoker’s stund, to which one “plug-in™
type flexible eable leads, houses the chassis.
This feature makes the stand useful in more
ways than as a cabinet, A UY socket re-

ceives the plug which, in turn, is made from
4 UY tube base. Five wires are necessarv
in the cable. ’

Ihe base and subpanel are made fromn
one L-shaped piece of [8-gnuge metal.  1t's
important that these parts be rgged, or
there  will he trouble from mierophonie
moises.  The panel and base are braced hy
a piece of metal bent and drilled as shown
in g, 2. Fhis also supports the dise that
arries the six short-wave coils.

No Plug-In Troubles

Fig. 3 shows the switehing arrangement
nsed for the eoils. As can he seen, the
prongs from the bases on which the eoils
are wound protrde through the holes in
the bakelite disc: and, as the disc is rotated,
they make contact with the cight springy
copper strips. Tt is very important that the
contact strips have plenty of spring and
that they be bent in the manner shown; so
that the dise can be tirened in cither diree-
tion.

The dise is made of ovdinary panel bake-
lite, at least one-fourth inch thiek, and
should be 51, inches in dimmeter. It c¢an
be turned out most easilv oan a lathe, Init
an ordinary circuli panel cutter will do a
good job,

Great eare should be used when drilling
holes for the UX hase: hecause all must le
the samie cdistance from the center. If the
holes that receive the prongs are drilled
slightly too small at first, and then reamed
ont a little at a time, a tight fit can he
secured: awd it will not be necessary  to
use anvthing to hold the hases in plaee,

[t —— ——
arfinrt O0O4-MF, T T T "l
®, &‘-’/ '

T.'Q‘
c u"’

BROADCAST |
RECEIVER |

X CHASSIS
¥4

Fig. 1
The schematic cirenit of the converter, s
trated in Fig. and tte power wwit, slus-
trated in Fig. C.
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in front and edae vicws,; side o1 is beut as at

The method of mowuting the revolving coil usser

nblv. [u Fig. 2. the 18-yuuge m_r!uf coil sipport
and B as at D.

Ju Fig 3.1, a side view, showing

one coil in contact with copper clips C which are bent as af B. to permit rotation either way.
Fig. 4 shows the positions of the siv coils on their disc, held by wushers C and wut D, with
regard to the support E and panel A.

Otherwise it is best to drill and tap the
dise from the edge; so that six snmll sel-
serews can be run in against the Iarge out-
side prongs.

When the dise is mounted on its support
(Fig. 2), several large washers should he
nsed between them, to keep the dise from
wobhling as iU is turned. Six shallow holes
should also be drilled in the edge of the
dise at equal intervals. A difterent-colored
eravon is melted and foreed into each hole;
so that the operatur will be able to see which
coil is in use

Components Used

Fig. 1 shows two condensers connected
in series betwreen the plite lead and the chas-
sis.  The fixed condenser C3 is needed to
protet the “B” battery should the plates
of the variable condenser hecome shorted,

The selting of the 00035-anfd. condenser
C2 isn’t eritieal at all; an instrument of
glighths miore or less capacily will do as
well.  The tuning condenser €1 is of the
usual short-wave type, a vernier dial con-
trols it. 'The spiderweb R.F. transformer
1.3-1.4. of the smue type as those nsed in
the tuned ILF. sets of a few years ago, is
mounted under €2 1t has a 65-turn pri-
mary and 12-turn secondiory but these tig-
nres may he varied a good bit without affect-
ing the working of the set.

‘I'he tube biasing resistor R1, ef 500 ohis,
is wire-wound. One or two small 221, -voll
13" batteries may be used, since the plate
drain is very small.  Although any ot a
numiber of 27 tubes mayv be used, the writer
has had best resnlts from an Areturus

The

part

the

-y

fnternal
of the short-wave converier,
diagrammed 0 the
f Fig. 1.
condeaser is Cl, the regei.
crution condenser C2
be noted there are wo grid
teak and coudenser. C¥ by:
passes the cathode resistor,
and C is the udjustabie an
condenser. The six.
cois assembly is mounted at
right. C3
are beliind the B battery.

tenna

The illustration at the lcft
shozes the power transformer
and short-long-teave steitch.
clectrical  and
details of which are shown
in Fig. 5.
conveniently mounted behind
the broadcast
of the wway, and near the
hguse receptacle.

The Power Supply
The transformer shown in IFig. C furnishes
the filament current; with a  switeh, le
change over from long to short wives, it is
mounted on a4+ by 615 inch bakelite base.

~BAKELITE STRIP

ouTPUTY
TO BC
FIL. ANT
TRANS.
\
"Gn.
CONDEHSER|- +JCONDENSE
cs c5

Fig. 5

The detdils of the potwer wnit and stwiteh.

The unit is made to be hung behind the
broadeast receiver: so {hal the control lever
will come abunt half an ineh above the top
of the vabinel. (Fig. 5). ‘This insnlating
lever nets as a  triple-pole, double-throw
switch: it conneets the acrial to the broad-
cast receiver or converter, as desired; in the
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latter case veplacing the connection to the
receiver with the eutput of the frequency-
changer.

I'he transformer is one of the bell-ringing
variety, the secondary of which has been
rewound to  deliver 21, volts. It isn't
mounted flush to the hase but, by using
long screws, a space of half an inclis left.
This is where the 110-volt switelr poes, and
where the lower end of the swilch Jever is
pivoted.

The power-supply end of the ecable pligs
into the UY socket. whieh, like the trans-
former, is mounted halt an inch above the
base. One side of the hase receptaele is used
fur the broadeast receiver; the other takes
a Il0-volt line plug.  Two condensers, of
0.5-mf. eapacity, are connected as shown to
elear the line of strays,  Another thing that
Iwlps to keep stray signals out is running all
wires hetween the broadeast receiver and the
change-over switch as short and direct as
possible,

The cable consists of five wires. 1f the
control stand is to be used near the brond-
cast receiver (not over four feet away) any
well-insulated cable will serve.  1f it mmst
be longer, the two antennan connecting wires
shauld be of the shiclded lead-in types that's
how Lo keep lomg-wave signals off the dial.
I'his wire can be purchased for about five
cents a foot, and the liberal use of it will
completely erase the hroadeast band from
the receiver. 'I'his is iruportant.

Coil Data

The coils are wound on the bases of tlis-
carded UN tubes. Al the cement that holds
the glass bull in place should be chipped
out, and the bases cleaned thoroughly. The
wire used is No. 30, enameled and eotton-
covered.

v list of the coils and their winding ra-
tivs follows:

Calor 1.1 1.2
of Dot Tnrus Turns
[ 1| TR 3 [
Yellow [ s
White . 10 10
Red ... 17 1t
Orange 28 15
Blue .. 60 HoJ

After the first is wound, it shonld b
(Continned on puge 182)

Fig. B

arrangement

uppeir
The tuning

i il

and L3-L4
Fig. C
mechanical

This wnit i

receiver, out
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Constructing the Loftin-White Amplifier

An interesting discussion o
a direct-coupled amplifier,

f the problems affecting the design of
and of the use of a meter to give the

necessary data as to the action in various parts of the circuit

T had heen a long time since a new cir-
cuit cansed as mueh of a furore as the
Loftin-White amplifier, Coming at a
time when evervone thought that the day
of the home experimenter had passed, and
parts were hard to ohtain, this amplifier
has taken the country by storm. Ihe reason
for this is apparent with a little thonght:
first, the quality is unsurpassed; and, see-
ondly, the cost of parts is reasonable.

Let us examine the Loftin-White ampli-
fier from an impartial point of view. (First
let us understand that the inventors of this
circuit eall it a direct-conpled amplifier and
that naune is ecasier to handle, with all dne
respect to the inventors.) It has been gen-
crally  understood that resistance-coupled
amplifiers are the best for high quality and
cost of construction. Transformers have im-
proved wonderfully with proper engineer-
ing; but it must be understood that every
winding on an iren core has a certain amount
of inductance shunted hy a small distributed
capacily and nwust necessarily tune to some
frequency.  Also, since the drop across an
induectance varies with the frequeney, the
gain of an amplifier where the transformers
amplify some frequeney better than another
cannot be made uniform.

Resistance-coupled and direct-coupled am-
plifiers have been constructed, in which the
gain has been uniform within two transmnis-
sion units, from 30 to 10,000 cyeles. DBoth
direct- and resistance-coupled amplificrs
have certain drawbacks which, fortunately,
are fairly casy to overcome, The first is
that there cannot be a voltapge step-up, since
no transformer is in use. We therefore can
hope to get only about 909, of the ampli-
fication constant of the tube itself, per stage.
This deficieney of course is overcome by us-
ing high-mu tubes or adding an additional
stage to the amplifier.

By MORTON W. STERNS

MR. STERNS, a distinguished en-
gineer, some years ago gave the
radio practice of the day a new turn
by his invention of the honeycomb
coil, still the best for many purposes.
In this article he takes up the new
arrangement of the direct-coupled am.
plifier which has been popularized by
Messrs. Loftin and White, and analyzes
its working. Not only are values
given here, but the reason for their
adoption; and the ingenious method
here explained makes it possible for
the experimenter to calculate the con-
stants for not merely this amplifier,
but for others whose design may in-
terest him.

Mr. Sterns invites readers who are
interested in further articles on this
subject to say so, and Rapto-Crary
will be glad to hear from them on
this, as on other subjects which they
wish to see covered in constructional
theory und practice.

From Fig. 1, we see that the resistance-
coupled amplifier and the direct-coupled am-
plifier are inherently alike and that no mys-
terious improvement in gain can be expected
simply beeause the latter is direct coupled.
In Fig. 1A we assine a one-volt signal to
be impressed upon the grid of the first tube
and, since the amplification constant or “mu”
of the tube is 8, 8 volts will be impressed
on the plate circuit of the tube. Now, cer-
tain losses always appear in the coupling
device, regardiess of ils nature, whether
transformer or resistor; but expericnce has
shown that 909, is a fair transfer. There-

-

fore, we impress 7.2 volts on the grid of the

’ €G. 258V, 2% EP 108.447v. E EG.395V. , S EpigsV. T
I Ta gt *.
G.19.027V.  .062MA.
A £s 103.92 V. SPKR,
K C1- D.BMF. R4
'NP‘:T 22.048 MA.
3 7800KMS [/ R6- 111 MA.
‘[ 3R Re A lp 17197V 50.800 ouM\S:,ss.sv. a
/ 4 MAA-TAMAWA——AAAAAA, VWAAAAANAA, —
e RA8
{ *\ | *\ o G2 TMF. Gl C3-1MF. i T amal
’ a3 N il TWIST =5, —aF 100.000 w
’ 450 Qums 200 2“ [LH
, 3.92v. A
, B~ o ———TwisT
R1
500,000 OHMS R s
0.25 MA, | 2
125 V. :
I
S S —

Fig. 2

This design shotes the constants, voltages and current flote in
resistors are of the Cresradio Corporation’s mansjacture, T1 15
L is a No. 377 choke and PT a No. 411 transformer,

an actual working amplificr. The
a Ilot No. 394 output transformer
of the samc make.

seeond tube; this, multiplied by the *mu”
of the second tube, will intpress 57.6 volts
on the output.

A similar process of reasoning (IMig. 113)
will give the sume results for direct coupling,
Direct coupling has one marked advantage
over resistance coupling, however; and that
is, while with the latter we could always
amplify valtage until we came to the last
power tube, then, try as we would, the
grid of the last tube would alwavs choke
up. This is accounted for by the fact that
electrons stored in the coupling condenser
must leak through the grid resistor to the
filament of the tuhe. Since the resistance
in the grid is high, an appreciable tiune is
taken for the charge to leak off; and, if the
grid resistor is rednced in value, then the
last tube is shunted by a low resistance with
a corresponding loss in amplification.  In
Fig. 1B (by certain cirenit precautions
which will be taken up later) the plate of
the first tube is made positive with respect
to its filinent; while at the same tine the
grid of the second tube is negative with re-
speet to its own filament. Thus there is no
reason for the last tube to choke up and
this accounts for the popularity of the di-
rect-coupled amplificr.

The direct-coupled amplitier is also a good
radio-frequency amplifier, and no doubt much
will he done along this line in the future.
A mass of information has been submitted
regarding the Loftin-White amplifier which,
while very interesting, did not help us in
understanding the problem. It is my conten-
tion that the Loftin-White amplificr follows
known engincering laws and, by the simple
application of Ohmr’s law, the enlire action
of the amplifier can be predelermined on
paper and the respective voltages arrived at;
even without an instrument sensitive cnough
to ineasure some of the values. One impor-
tant point that cannot be overlooked is that
it is absolutely essential to use high-class
resistors; for a component resistor that
changes its resistance with different values
of current flowing {hrough it is useless for
our purpose.

We will now analvze a two-stage l.oftin-
White amplifier and see Just how it works.
Fig. 2 pives the values of a two-stage di-
rect-coupled amplifier that has worked out
very well in praetiee.  You will notice that
a conventional power pack is nsed with seit-
rate windings to heat the two tuhes; the
sinple-stage filter comprises & No. 377 choke
and two condensers to get rid of the hum.
An extra 1-mf. condenger by-passes the re-
sistor banlk.

By tapping off a voltage and bringing it
back 1o the cathode of the 21 tube through
the 0.6-mif. condenser, the lLum may he
exactly “bucked out” when we find the
Froper point en the 200-oliu potentiometer.
This is what allows us to use a single-choke
filter instead of the conventional doulile-

choke apparatus.
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Let us look at Fig. 2 again; it will ne
seen that all current must leave the pack
at “I34" and return through “B—" to ter-
minal 8 of the transformer. 'The voltage
from the plate of the 45 tuhe and point €
(which is the centre tap of the filunent) can
be readily measured by a volteter.  Other
voltages will be impossible to read; for the
most sensitive voltielers require at least
1 milliampere for a veading, and that is
more than some of the circuits draw, We
have, however, inserted sensitive milliarn-
meters in the circuit and the readings oh-
tained are shown. DBy mmltiplying the cur-
rent in amperes by the resistance in ohms,
the voltage drop across any resistor can he
found; it must he remembered that one mil-
liampere is .001-ampere.

Now let us trace the flow of current from
“B” back to *B—" A current of 1.3
mill'imnp(-res flows through the 100,000-0hm
resistor 1R8; this current .divides, 1.11 miil-
limmps ffowing through Ré to point C, and
0.19-mitliamp. through the coupling resistor
7 to the plate of the '2¢ tube V1. ‘The
21-milliamp. current drawn by the 43 tube
V2 flows froin the plate through to the center
tap of the filament resistor R9, and then
through the vesistor bank to “BB—" 'T'le
current passing through RS, therefore, is
22.11 milliamperes (the smn of 21 and L11).
At point B, .062-milliamp. leaves to flow to
the screen-grid of V1; and 22.048 milliamps
continue through the remaining resistors to
| S

In the diagram, the current flowing
through each resistor, the resistor’s value,
and the voltage drop through it are shown.
It should be noted that the grid and plate
voltages of V2 are measured from point C,
the filament resistor’s center tap; while those
of V1 are taken from the cathode.

RADIO-CRAFT

To obtain the grid hias of V2, we take
the difference hetween the two voltage drops,

C-1> and D-E: that is, 95—55.5, or 39.5
volts.
In V1, whatever current flows to the
AMPFACTORS  AMRFACTORS V1 V2
Vi DIMF. V2 7
Egtv, EpBY L1 Eg'T2V 5516V IV 8V 7Y 5 6\‘.\
N -
5 g :
z y ? 3 \
|ooooof;ms \\MEGDHH ‘
! @ @

Fig. 1
The resistance-capacity coupling at the left does
ot put the full outprt of ['1 on the grid of
V'2; neither docs the divect coupling at the right!

cathode from the plate and the sercen-grid
must pass through R1; this makes the cath-
ode 125 degrees positive with regard to
“B—" The resistor bank is tapped at A,
9.92 volts positive with regard to “13—"; the
difference gives a bins on the control grid
258 volts negative with regard to the
cathode.

The voltages on the sereen-grid and the
plate are determined by adding the re-
spective voltages between them and 3"
not forgetting to deduct the 12.5 volts posi-
tive of the cathode.

On aceount of the construction of the *24
tube, it is not wise to have the cathode more
than 15 volts positive with regard to the
heater; or the leakage of eclectrons from
the heater to the cathode will cause crackling
neises.

Several peeunliarities of this cireuit will he
noticed. In the usual set, *B—""is grounded;
but, if this amplifier should he connected to
such a set the 4530-ohm resistor R3 would he

an Imperoved Neutralizing

O prevent, or oppose, interclectrode
coupling in R.F. mplifier tubes, we
hive nunerous expedients all of which
(except neutralization aned the use
of screen-grid tubes) attain our end by the
simple vet unscientific process of reducing
the cificicney of their associated civeuits. It
is well known that the sereen-grid tube over-
comes feed-hack by reducing its prid-plate
capacity to 1/200th that of an ordinary tube.

Tn neutralizing, we divert a small portion
of the oscillations present in the plate cir-
euit to the grid in such a manner that they
should, theovetically, eancel cach other at
all frequencies and make the tube a per-
feet one-way anplifier,

The representative neutrodyne  eireuit
uses the split primary shown in Fig. 1 at
v all fors of tapped-coil nentralizing ar-
rangements work down to essentially the
same form of Wheatstone bridge arrange-
ment which is shown more clearly. It is
well known that, in the Wheatstone bridge,
the points ' and 1 will be at the same po-
tential if the impedances on either side of
them bear a eertain proportion: that is, if
G-P:P-T::G-D:D-T (taking each pair of let-
ters to indicate the total impednnce between
the points lettered in Fig. 13). Since the

By SYDNEY P. OROURKE

hridge represented hy the neutrodyne cir-
cuit in I'ig. 1.\ contains two capacities and
two inductanees, beside resistancee, it must
be evident how dittienlt it is to find the
proper zero point; especially when we con-
sider the additional conuplings introduced by
the transformer secondary L3, and the
nearhy condensers and shiclds.

I'he chief cause of trouble, however, is
that the A.C. resistance and plate-to-ground
capacity of the tubes arve shunted entively
across one half (A) of the primary 1.2, the
other half (B) being entirely inloaded.  An
exterior resistance and capacity across the
winding have heen tried and, indeed, work
well; but they introduce more complications.
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shorted, allowing the grid to become 12.5
volts negative and cutting off the plate cur-
rent in V1

If, for any reason (such as a loud signal)
the plate current of V1 inercases the grid
hias on V2 increases and the plate current
of V2 decreases. This canses the bias on
V1 to increase, tending to keep the plate
current in this tube constant. This is the
auntomatic regulation of the amplifier.

Let us look at this regulation feature in
another Suppose we have a certain
grid hias on o tuhe; if the input signal cever
exceeds the bias, distortion will eceur. In
this awmplifier this effect is automatically
compensated by keeping the grid of V1 at
a low potential to be sensitive for weak
signals, and automatically increasing the
bias for strong signals. Thus the amplifier
Landles a larger range of input voltages
than usual, by this differential grid bias.

It will be scen that it is hard to use this
amplifier with a radio set; although it is
an extremely good phonograph amplifier.
The first tube would make an ideal detector,
being kept in its mwost sensitive condition
by means of the differential bias; but it
would require anather tuhe to give the de-
sired volume. ‘The writer, some time ago,
constructed a three-stage amplifier which
gives exceptional results and can be used
with any radio set. If suflicient interest is
aroused, more data will he forthcoming.

In the meantime, it must be admitted that
the Loftin-White circuit is nothing more
than a glorified resistance-coupled amplifier
in which we are not limited by the choking
of the last gridt It will be seen that the
performance and design of such an ampli-
fier can be ealeulated with engineering pre-
cision by following the method described
in this paper.

way,

Circuit

An All-Capacity Bridge
new circnit to be described here, re-
presented in England by its origi-
nator, Mr. C. . Allison, provides a prac-
tically perfect bridge and permits several
eflicient R.I". stages to be eonstructed and
operated—even from a loop acrial—with a
stability dificult for the hardy fan to im-
agine. Its fundamental circnit is that of Fig.
1C; we have our bridge with its necessary
input and output inductances connected by
a bridge of four ecapacities—one of which,
we know, must be that between the plate
and the grid of the tube, marked here Cpg.
All previous neutralizing systems were de-

(Continued on paye 183)

The
cently

INPUT ouTPuUT
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Fig. 1

The standard type of ncutralization, follewing the lines indicated at A,
“Uheatstone bridec” form as at B it balances inductance against capacity.

may be represented Tn
In the ideal arrange.

ment of C, this difficulty s overcome: the corresponding nete circuit s outlined at D,
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The Ultimate in Audio Selectivity

You have heard the old story of the man whose receiver was so
selective he could tune in any instrument in the orchestra and
hear a solo. Telephone engineers have accomplished just that

OMBINATIONS of low-pass and

bigh-pass filter networks can play

surprising pranks with tone guality,

and various permutations of these
cireuits ean he used to stage a striking dem-
onstration of what constitutes good and bad
lond-speaker reproduction. Such an arrange-
ment, designed and built by engineers of
the Pacilie Telephone and Telegraph Comi-
pany, for wse in a demonstration-lecture on
sound and Voice Transmission,” has been
presented  before nuwmerous audiences in
Southern California.

The apparatus ean he made to exemplify
in a striking way the qualities and defects
of various types of ampliliers and loud
speakers. The filters used in the demonstra-
Lions are mounted separately, each in a
strong box equipped with carrving handles.
By means of jacks to which leads from each
filter are attached, the circuits may be
pitehed together in any desired eombina-
tion.

At demonstrations, the cabinels are
stacked vp side by side, with terminals at the
back where they may be manipulated unseen
by the andience. A long sign box, bearing
a series of placards, is set upon this rampart
and, as ecach eombination is made, an oper-
ator manipulates a small switch panel, il
liminating the proper signs by bulbs placed

with band-pass filters.

By C. STERLING GLEASON

behind the earvds, and causing the frequency
bands passed by the filters to be indicated
in translueent, glowing numerals.

‘The outpat of a phonograph tone-urn mi-
crophone is passed through an audio mnpli-
fier terminating in o pushi-pull  stage of
UN-210%, and thence through the filters to
the loud speaker. A large reflexed horn of
exponenlial design is used for high-quality
reproduetion, as a standard of compitrison
with other types. By cutting off the upper-
most and lowest  frequency-ranges of the
speech input, this excellent speaker ean be
made to sound like the poorest horms of
1922 vintage.

Tuning to Separate Instruments

Most interesting to the layinan are the
cflects that can be produced upon musieal
reproduction.  From  orchestral  selections,
various groups of instruments can be picked
at will, A record of a number scored for
full symphonie orchestra—such as, for ex-
ample, the seeond movement of "I'schaikow-
sky's “Fitth Symphony”—is useful in this
experitnent.  With only the range of 4000—
5000 eycles being passed, a sharcp fryving
sound like heavy static is hearvd.  The next
lower thousand eveles also consists neinly
of harmonics. The hand of 2000-3000 eveles
carries the piccolo and the upper ringes

Engineers of the Pucitic Telephone Company with the sound-anatysis apparatus wsed for public

demonstrations.

The reproducers and microphone are casily identified; the panels above the filter

apparatus are illuminated, at the proper times, to show the awdience fust elat frequencics they
are hearing at the moment,

of the violin and flute. Another thousnnd-
evele drop brings in the wpper woodwings,
Saceessive extensions of the range add in
turn the violas, ’cellos, the brasses und, fi
nadly, s the lowermost two-hundred-evele
band is opened, these are joined by the
kettledrums, double basses, bassoons, and
bass elarinets.

— = — - — 1
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L |

= OUTPUT TRANSF. ,
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400 CYCLES 2000 CYCLES  FREGUENCY 'l

Fig. 1
A properly seiccted pair of filters, in seri,
cuts off the frequencics at both ends of th
range; so that only the middle tones reach the
reproducer.

A microphone is then substituted tor the
tone-nrm pickup and a memnber of the audi.
ence is induced to read into it while the op-
erators manipulate the jacks, When only
the high trequencies are adnitted to the
loud speaker, the spenker's voice displays
syimptoms of an aggravated ease of adenoids.
Switching to the opposite extreme, the op-
erators—much to the edifiextion of the nudi-
ence—visit upon their unhappy vietim all
the voeal manifestations of acute tonsilitis.
Thus is forcibly demonstrated the acoustic
maxine that, while the low notes carry the
encrgy, the high frequencies ke intelligi
bilitv.  Another striking feat may be per-
formed by using the record of a selection
in which the melady and aceompaniment are
distinetly separated—for exaple, Moskow
ski's “Sercnata,” played by orclestra, By
the use of o high-pass filter, the violin 1l
ody may be singled out from the rest:
whereas a low-pass filter will veprodice only
the ooni-pah accompaniment of the low
strings.

Arrungement of Filters

As bnift by the DBell engineers, the low
pass filters were designed with cut-off fre-
quencies of 2000 400, 800, 1000, 2000, 3000,
and 4000 eyeles respectively: the high-pass
sections ent off at 200, 400, 800, 1000, 2000,
ind 3000 eveles,  Various ranges can be
passed by serics and parallel combinations
of the filters. For example, if it is desired
to admit only the band between 400 to 2000
eveles, o low-pass filter cutting off at 2000
eveles is connected in scries with a high-
pass section with ent-off at 400. (Figx 1),
If it is desired to puss only the extremities
of the frequeney range (eutting out the
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When the two filters are cennccted in parallel,
as indicated, the reswdt is to cut out the whole
middie range of sounds: and the cffect of the
combination of very hiah and wery low nofes
is something wnwswal.
medium band), the two tilters connected in
parallel will yield a chiracteristic as illus-
trated in Fig. 2, where only the frequencies
from zere to 400 and from 2000 upward,
are transmitted.

Practical Value

A combination of filters of this type offers
interesting possibilities to the experimenter
and constructor.  Set builders should find
it valuable in- demonstrations, as a neans
of illustrating in a graphic way the prin-
ciples of tone quality: thus clinching sales
arpuments.  As a means of testing loud
sprakers, it is usetnl alsoi for a good idea
of the response characteristic of a loud
speaker may be gained by experimenting
with different band combinations until the
gquality of the speaker under test matches
that of the filter-horn combination. Other
uses will suggrest themselves readily.

‘The only ditticulty in the way of the con-
struetion of these filters by the average con-
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structor is the problem of matching chokes
and condensers to meet the requirvenients of
design.  However, if the builder is content to
use whatever vilnes are obtainable in the
market, letting the eut-off frequencies fall
where they may, he may assemble circuits
which, althougl possessing  characteristics
not expressible in convenient round numbers,
will nevertheless demonstrate the desired
phenomena satisfactorily.

Designing the Filters

It should be emphasized here however, that
acenrite results demand exact values of in-
ductance and capacity, and it is therefore
irnperative that onty a grade of apparatus
known to he reliable and highty aceurate,
should be used. Tor the lower vatues of in-
ductance, Remler-Giblin honeveamh coils are
very satisfactory, as they adhere closely to
the specificd values of induetance. I they
are connected in series or parallel, however,
it must be remembered that their combined
inductance is not equal to their simple sum:
since the mutual inductance of the two. re-
sulling from the interaction of their fields,

Y2 L we) |
INPUT T ¢ ¢ UTPUT ‘
MPEDANCE T IM PEDANCE
FIG. 3A "
cl
/ 1 C
— 2 ¢C " h
I L1
INPUT N . OUTPUT
IMPEDANCE L L o IMPEDANCE
l FIG.3 8

The arrangement of the low-pass filter is indi-
cated above; the high frequencics are by-passed
and de not reach the output, In the high-pass
filter, belowe, the low frequencics instead are
by-passed through the chokes.
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will materially alter the value. If an im-
pedance bridge is available, all trouble of
this nature will of course be obviated.

Since condensers may be arranged con-
veniently in series-parallel to give any de-
sired eapacity, it is casier to decide upon
standard values of inductances, and then
arrange the capacity to suit the require-
ments.  The desipm is simple; the following
formulas only are required:

Low-Pass Filter Design

For a low-pass filter, the cut-off frequency
(see Fig. BA) equals the impedance facing
the filter seetion, on both the input and out-
put sides, divided by 3.1 times the induct-
ance (in henries) of L.

So, if the output of a push-pull *10 am-
plitier is fed to the filter through a trans-
tormer (Awertran “No. 1527} whose sec-
ondary has an inmpedance of 2,500 ohms, and
the choke L has an inductance of one henry,
the cut-off frequency is 2,500 divided by
304 x 1, or about 795 cyveles. It will be
observed that each of the inductances on
either side of L is of just half the value
of L.

Similarly, the eapacity C in microfarads
equals 1,000,000 times L, cdivided by the
suare of the impedance.  In the above case
this works out as 1,000,000 x 1 divided by
2,500 x 2,500; or 0.16-mf.; this capacity is
conveniently obtained by paralleling a 0.1-
and a 0.06-mf. condenser.

High-Pass Formulas

For the high-pass filter (Fig. 3B) the
cut-off frequency  (the lowest frequency
passed) equals the impedanee divided by
12,57 times the inductance 1. (in benries).
The capacity of C in microfarads equals
1,000,000 tiines L' divided by the square of
the impedance. BTach of the series
densers on either side of C' has one-half the
capacity of C.

con-

Oscillating-Crystal Amplification

I'THOU'T the use of a tube, an oscil-

lating eryvstal may be introduced into
the cirenit of a crystal detector, to increase
the strength of reception. While such an ex-
pedient may seem rather old-tashioned, in
{his day of multi-tube sets, the possibilitics
of crystals for the experimenter are alinost
endless.

The erystal detector, as all should know,
is a rectifving device; it allows cuwrrent to
flow much more freely in one direction than
in the other. Its resistance is high, and it
absorbs signal energy in the form of heat.
Nevertheless, the purity of the tone obtained
from a good eryvstal makes it still a favorite
with many eonstructors who build their own;
as proved by the continuing popularity of
the Interflex circuits.

The oscillating ervstal is, like a vacumun
tube, a “gencrator™ of current: that is, it
takes direct enrrent from a battery and eon-
verts it into alternating current.

An English experimenter, Mr. W. H.
Gravling, has developed a eircuit presenting
many points of interest: in this, a detector
crvstal and an oscillating erystal are used
together. The oscillator cireuit may he used
either in series with the antenna and the
tuned detector circuit, or in parallel as
shown. The choice would depend, doubtless,
upon loeal conditions.

For the oscilluting crystal O, vincite gives
best results, with a hardened steel cat-
whisker (No. 32 wire). For the detector
eryvstal D, zincite-copper pyrites, which have
high resistance, are recormpended. ‘The re-
sistor @ should be wound on an iron core,
and have a resistance hetween 1000 and
1500 ohms.

The potentiometer I should he about 400
ohms. The hatlery voltages shown are +
and 8; with dry cells, this figure wonld have
to be changed slightly. Figher voltages, up
to thirty, may be applied. The aerial con-
denser is hetween .0005- and 001-inf.; the
tuning condenser about .00025-mf. with a
suitable coil.

While this eirenit is said to give the re-
sults of an R.F. stage used before a crystal
detector—a combination still popular aliroad
—the warning is issued that extraordinary
patience in its adjustment will be required.

The oscillation points on a erystal are
fewer and harder to find than the points of
good detection.  The oscillating  erystal
should be eushioned with rubber against
shock. ‘I'he zincite eryvstals if not sutficiently
sensitive, may be fused with an arc (which
is obtained with low voltage between ear-
hons, as experimenters know).

The oscillation of O is controlled by the
potentiometer; different settings must he

C2'L_ R

LD 3

:

PHONES'

Yhis unusval cirenit uses an oscillating erystal
O to sharpen reecption, by increasing the sen
sitivity of the crystal detector D,

found for each wavelength, higher frequen-
cies requiring higher voltage., While current
is flowing (after a suitalile oscillation pont
is found, by a slight flicking of the contact)
the battery current must not he cut off
sharply, or resetting will be neeessary. For
that reason, the switehes shown are ineluded
in the eirenit; to turn off the current, with
A closed for normal operation, I3 is closed
to bring the resistor R2 into circuit; and A
is opened, then I, Operation is then resumed
by reversing the process.

Reception at several hundred miles in this
manner was reported; an amplifiention fae-
tor as high as 15, with special oscillating-
ervstal cireuits, has been reported. It is
obvious that much is left to the ingennity of
the operator, and values not given here he
must work ont for himself.



160

RADIO-CRAFT

September, 1930

Power-Supply Tubes for Radio Receivers

An article for Service Men and constructors explaining the theory
and practice of rectifier- and regulator-tube design and operation,
with testing hints and some suggestions for amateurs

N four former articles by the writer,

there have been discussed and ex-

plained the “characteristics” of the

vacnnm tubes which are designed for
purposes of amplification, at ditferent fre-
quencies, and deteetion in a radio receiver.
The fourth article, in January, was de-
voted to the subjeet of the systeins used to
test tubes, on the large seale, as well as
ruanial methods.

We now conle to tubes which have been
designed, not for reception in the strict
sense of the word, but to provide to the
receiving tubes, and regulate, a supply of
electricity  from more convenient sonrees
than the chenncal batteries originally used.
Buch tubes are classified into two principal
divisions: Rectifiers, which convert alter-
nating current into “pulsating” direct enr-
rents and regulaters, which maintain a con-
stant voltage aeross their terminals, or a
constant flow of current through their cir-
enifs. The regulator tubes, being less essen-
tial to sel operation, are not so familiar to
the radio worker as the rectifier tubes: but
the importance of the former is increasing,
as the desirability of an unvarying electrical
supply for a reeeiver becomes appreciated
by the general public, as it always has been
by the experimenter,

Rectifier Tubes

The rectifier tubes, used in radio recep-
tion, may be classified into three groups of
types: The “thermionic” or filanment-enission
tubes, now in most general use; the jonized-
as, hot-cathode (filvment) tubes; and the
ionized-gas, filamentless, cold-cathode tubes,

In the first, or true “thermionie” type, are
inclicled all of the tube rectifiers whiel
have filanents, cxeept those of the Tungar
type. The last-named, or hot-eathode tubes,
as do the cold-cathode types, operate on
different principle—the “ionization” of (he

THERMIONIC
RECTIFIER

COLD-CATHODE
RECTIFIER

FIG.3

At 4, the connections to the power equipment
which reswdt tehen o type 80 tube is plugged
inte the socket; at B, those resxlting when a
“‘cold-cathode” rectifier is similarly  pluaaed
$nto the seceptacie for *full-ware” vectification.

By C. W. PALMER

ras in the bulb—which will he explained a
littte further on,

Fhe tubes of the 80 and "8I tyvpe are
classed as true “thermionic” types; that is,
they depend on the emission from the file-
ment of electrons which travel to the plate
to produce their rectifying action. The
clectrans, having . negative  charge, are
attracted to the plate when the plate s
charged positively; this ecenrs once during
cach “evele™ of the alternating  current,
When the current reverses its direction, so
that the plate is negative, the electrons are
repelled from the plate and many return to
the filament. 1 ocan be seen very readily
that the direct current at the output of the
rectifier is fluctuating (Fig. 1A at C).

Ho V.

o v.

———— 5]

How.

Schematic of @ standard voltage doubling”

device Each tube opevates within ity sufe

vating, but the combincd woitage ontput cxcecds
this value.

Unilateral Conductivity

The operation of anv  veetifier depends
an its “unilateral condnetivity;™ this formid-
able capression means only that it lets cur-
rents pass through it in but one direction,
For example, let us consider a “exvele” of
alternating eurrent.

At the beginning of each evele, a flow of
aiirrent inereases from zero in one direc-
tion to maximum value, and falls again to
sero; this is the first half-evele. A flow of
current in the opposite divection then builds
up to an equal mazinmun, and falls off again
to zeroo ending the cvele,  In 60-cyele cur-
rent, each hatf-evele of current flow lasts
1/120-second.

The usual representation of a half-cycle
will be found in Fig. 1A, at a. During the
half-cyele when the line-eurrent supply to
the rectifier plate is positive, there is a
lieavy electron flow from filament to plate
inside the tuhe, shown graphically at b,
The conductive “bridge” permits the line-
eurrent to be measured as positive potential
on the D.C. side of the rectifier. Inei-
dentally, the voltage of this output ¢ of the

;’/IIM!W T winows '
THERMIONIC OR
‘-..J0”/1[0-515 Toar
AC
‘CURRENT WINDING @
+
AC COLD-CATHODE
o JONITEDP-GAS TUBE
FI6.2 @
b
The cireuit arrangement of o “filument” rvecti-
fier of the '81 type, is shown at A. Note the

absence of a filament winding when the ree-

tifier is of the “cold-cathode” type, as at B.

“Half-wave” vectification is shown in both
diagrams.

rectifier is not as high as the input voltage,
because of the internal resistance of the
rectifier,

During the next half-evcle (Fig. 1B) the
polarity of the alternating current has been
reversed; though an A.C. voltmeter shows
the same potential for this current, the
polarities of the rectificr's electrodes have
been reversed. DBut the filament emits no
stream of electrons; and therefore the eur-
rent will not pass through the rectifier; for
there is nothing to conduct it. During this
half-eyele d, therefore, no current is indi-
cated at the output of the tube. We have
1/120-second of inaction, as at f: on the
next half-cycie g, there is an output of cur-
]'(’llt. amd so on,

From “oscillograms” obtained by seien-
fific investigators, it has been shown that
the thermionie-tube rectifier is practically
perfeet  in its  “one-way” regulation  of
current,

Examining Fig. 1B more closely, we see
that the rectifier supplics enrrent to the
power unit of a receiver ‘during only one-
half of the time; and the ontput current
flnetuates in value.  In order fo make it
useful, therefore, we ninst have a filter Sys-
lem to “smooth” out the inequalitics, and
give us an cleetrical supply of constant volt-
age and flow. ‘I'he condensers used in a
power pack serve the purpose of storing
up the surplus encrgy passed by the reeti-
fier while it is operating, and discharging
their stored carrent while the reetifier js
idle. The chokes add still more to the con-
stancy of the flow, which should arrive at
the voltage divider free from pulsations and
“ripples.”

The action we have described is that of 2
“half-wave” rectifier {so called for obvious
reasons) like the ’81-type tube. The ’80
type, however, hias two plates, which are so
connected that when either one is negative
with respect to the filument, the other is

'
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The changes of vellage in au alternating-curreut

circuit are shown at A the pulsations of the

direet curreant passed vy a full-wave rectifier at

B, and the eutput of « half-seave rectifier at C.

It will be seen how much more “‘smoothing
15 needed by the last

positive, and therefore draws current. This
is aceomplished by the use of a tapped
transtormer in the A.C. inpul, as in Fig. 3.
For this reason, the current has twice as
many active pulsations  between  current
cnodes,” and it is not necessary to draw
so high a current during the active half-
eveles.  This makes it unnecessary to store
as wmuch enrrent in the eondensers, or to
nse such large chokes for smoothing; and
the arrangement is wore econonmical.  As to
the advantages of “full-wave” over half-
wive rectification, more will be said in con-
neetion with Fig, 5.

‘Fhe  ionized-gas, hot-cathode  (filament)
reetifiers include such types as the Tungar,
Reetigon and similar tubes.  Although these
are similar in general appearance to the
thermionie types, their principte of opera-
Gon is entirely different. ‘Fhe glass bulb
or Cenvelope” is filled with aninert gas
such as argon, helium or neon (usually the

first)  to  abomt  1/75th of at maospherie
pressure.  The  filament  eniits cleetrons
which, in turn, “ionize” or break up the

molecules of gas by colliding with them in
their race for the plate.  The electrons
froed by this “Yonization” produce most of
the conductivn of cuwrrent. ‘Uhis is in con-
frast with the thermionic type, which de-
pends entirely on the electrons given off by
the tliunent for its conduction.

That the filament is comparatively unim-
portant in the pgas-filled tube is shown hy
the fact that under certain conditions, bhat-
tervies can be charged with a cold, unlighted
filament.

The third class of rectifiers is different
from cither of the others. It uses no fila-
ment, and the envelope is filled with pas,
usually  heliurn: although argon and neon
have also been used. It contains several
eleetrodes, different in size and shape.  In
operation, when alternating eurvent of the
eorrect potential is applied, a field is cre-
ated between the electrodes and, at mowments
of correet polarity, the gas between the
eleetrodes  becomes donized by the strong
clectrie field.  The molecules of the gas are
changed in structure, resulting in condue-
tivity between the electrodes.

The shape and size of the electrodes play
an important part in the operation; hecause
the “free electrons” from the gas can collect
very castly on the large electrode, but com-
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paritively  few come in contact with the
smadl clectrode or electrodes. 11 the elee-
trodes were all of the smme size, o strong
“Back current” (one flowing in the opposite
direction to the main flow) would limit the
usefnlness of the tube.  In fact, this was
one of the prineipal ditticulties to be over-
come by the engincers who designed the
tube.

FEach of the three elasses of rectifiers de-
seribed above has its own application in re-
ceiving sets. The thermionic and the eold-
eathode types are best suited to high-volt-
age, low-current work, hecause of their in-
herent  characteristices. two  tubes
compete for popularity in “B” power units
and other similar deviees. The hot-cathode
type is not very suitable for high-voltage
operidian but, since a great electron flow
results fron the combined filiment and gas
activities, a large wnount of current can be
landled. "This type of tube, therefore, serves
very well, as a rectifier for bnltery chargers
and A" power units,

3

T'hese

THERMIONIC
RECTIFIERS

. -

CIRR
COLD -CAYHODE
RECTIFIERS

FIG. 4

The civenits above are utilizcd to obtain full.

ceave rectification weith a pair of halficave ree

tifice tubes; the thermionic type is indicated at
1. and the cold-cathoac type at .

Half. and Full-Wave Rectifiers
We lave explained ahove that tubes can
be wmade to operate on either half of the
cvele, or on both halves.  The half-wave
reetifier, which contains only two clements,
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is connccted as shown in Fig. 2. The
full-wave rectifier contains three elements,
as showir in Fig. 3. Full-wave action can be
ubtnined, however, from twoe half-wave ree-
tifiers with a single A.C. potential souree,
by the method shown in Fig. &

When the output from the rectifier must
be extremely steady, as in the case of an
“A” or BT power unit, it is much better
to use the full-wave system than the half-
wave arsngement, because of the greater
ease in filtering the rectifier output. As
caplained hefore, the number of fluctuations
in the output of a full-wave rectifier is
twice that of the half-wave reetifier.  In
other words, if the supply current is 60-
evele, the ontput will be direct current with
120 pulsiations, similar to those shown in
Fig. 5; A rvepresents the “shape” of the
alternating eurrent supply; B the veetifier
current from a full-wave reetifier, and C
the rectifier current  from a  half-wave
rectifier.

Importance of Design

The output from a rectifier of the ther-
mionie type is directly dependent on the
clectron flow from the fikunent and the size
and shape of the plate and the gluss bulb
or envelupe. The use of a filament capitble
of w very high clectron discharge, together
with a large, heavily-constructed plate and
a large envelope are the regquirements for a
high-current tube.  The plate must be con-
structed in sueh o way that it radiates hent
very quickly; and the glass envelope must
he large, so that it will not overheat,  In
certain types of rectifier tubes, used for
lirge transmitters, w water-cooling system
is cniployed, to keep the plate from melting.
However, for receiving  purposes, correct
design of the plate is suficient.

In the tungae-tvpe of tubes, the factors
which econtrol the current-handling ability
are the size of the envelope, the size of the
fikunent and the size of the plate. The cn-
velope must be large, so that a considerable
quantity of gas can be contained in the
space between the elements; and, also, so
that it will have suflicient surface to radinte
the heat libernted in the process of rectifiea-
tion. ‘The fikiment nst be long and heavy;
so that its electron cuission will be con-
siderable and that it will have a loner lite.
The plate must be wade so that it will not
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Fig, 1 DIRECTION OF CURRENT -3
At A, the operation of a o =
rectifier  during  the  half-

exvele ichen the anode I is
positive with respect to the
filament F. The fnput volt.
age variation during  the
half-cxcle is shown at a, the

DIRECTION OF FILAHEL‘(_T_'_E_LEC.TRONS-

FILAMENT
WINDING

output enreent at . Dure
g the next half-cxcle d,
when the plate is neautive,
there is no flowe of current
threugh the system: becavse
the clectron stream—ivltich
is the plate current—is re
pelicd by the plate as shoiwen
at ¢. The final result is
a pulsating D.C. output as

shoten at the lower right: !
where ¢ and f are half- !
eveles of current  output, f
spacyd by hatf-cxcles of in- 1oy
activity, as at F. Compare —h —
with Fig. 5. 4201
SEC.
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overheat. In some cases, a earbon plate is
used; and at full capacity this heats to a
red glow on the side nearcst the filiment.

In the cold-cathade types of tube, the
fitetors controlling current output are the
size of the envelope, the eomparative size
of the elements and the degree of gas
pressure used. The large envelope is needed
to dissipate heat; the correct pressure of
gas is necessary to make the rectification
most efticient: and the large difference in
the size of the electrodes is needed to pro-
duce unilateral conduetivity.,

Why Rectifiers Break Down

I has been noticed, recently, that many
rectifier tubes used in “B” power units have
not had the long life that was customary in
the past.  One well-known tube engincer
attributes this shorter life to the extra
strain placed on these tubes in receivers of
recent models, desizned by many set mann-
facturers. The weneral use of the '#5 tube,
or even two of these tubes in push-pull, is
taxing the rectifiers to the limit.  In the
past, the "7l tube was used and very few
sets had a plate-current drain that ap-
proached the limits of the tube,

The anthority mentioned alove explains
the situation as follows: “It would seem
improbable that the current denands of the
#5 tube should eause such an action: since
the '45 tube requives but 250 volts on the
plate and 50 volts on the grid or, in other
words, a total of 300 volts. This, however,
is not all that the rectifier tube is called
upon to furnish.  Sinee there is a voltage
drop in the tube itself of nearvly 100 volis,
the rectifier must start with 400 volts; in
order that the '45 tube or tubes may be
supplied with the normal plate and grid
voltages.  When this unusual demand is
made, the rectifier is quite unequal to the
task, primavily on account of the filament.”

The author of the above staternent dis-
cussed the improvemnent of the filament, and
also reduction of “back current” due to the
plate becoming hot.  When the plate can-
not dissipate the heat, it hecomes slightly
incandescent  and  emits  seme  electrons,
which eause a current in the direction op-
posite to the desired flow., This back cur-
rent not only reduces the output of the tube,
but greatly shortens its life,

If the set constructor or designer uses
more ciare to be sure that he is not over-
taxing the rectifier tuhes, longer life will
result,
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Voltage-Doubling Devices
The inercased use for high-power ampli-
fiers, comprising tubes which belong in the
transmitting eategory, has eaused a demand
for some convenient way of obtaining the
high  voltage required for the plates of
these tubes. The "81 tube is able to supply
about GO0 volts without injury but, by nsing
several tubes of this type, we can obtain

potentials up to about 1600 volts.

Fig. 6 shows one of these *voltage-
doubling™ circuits.  Two individual filament

transformers (T1, T2) are required, and a
step-up transformer, I3, supplies about 500
to 700 volts, 'This particular unit is quite
satistactory, only for currents up to about
50 milliamperes.  The two condensers A
and 1§ must have at least 1000-volt working
rating—preferably nrore—and € should be
a 2000-volt condenser.  Iaeh should have a
capacity of + mf. The ¢hoke coil should
have an inductance of 20 to 30 henrics,
under the required current load. A vesistor
R st he connected across the ontput. It
should have a resistance of about 100,000
olins; note that it must have a eurrent-
carrying capacity of 30 to 60 williamperes.

BREAK CH1 CH2
~,

+

0 AC.SUPPLY
LLOAD RESISTANCE 4

<AI-
—

LLOAD RESISTANCE

Tu test the operation of a rectifier tube dis-
conncct the positive side of the tube from the
filter system, as shown at X: this is conzeni-
cently done cwith a special pleg in the reetifier
socket, Readings are then taken across the
tube with the A4.C. weltmeter VA2 and D.C.
voltmeter [, to show its action under no load.

When using any voltage-doubling system,
the filament circuits of the tubes mwust be
closed before the high voltage is applied.
If this is not done, the initial surge is liable

- O B+"
| | GLOW-TUBE z  POWER
SOCKET g -
s 2 e L 7 - 08490
I, P 3
6O, —~0F— %
Q O- ’B_N
F+| y2 F+
T o"c_"

JUHPER
\»I P
Ft F-

Fig. 9

The ordinary arrangement of a power wnit with a voltage-requlator tube V2 across the detcetor and

8 ballast tube R in the civeuit of its special fower transtormer,

The jumper at the lower right

cannccts two prongs of the alow tube 172, angd automatically breaks the power suput wwhen this tube
is out of its socket.
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b now. l

A woltage-doubling  sxstem wchich

mere currcat than that of Fig. 6.

use priveipally by amatenrs for
purpases,

seill supply
This is in
transmiiting

to cause an “arc-over” inside a tube, or one
of the tubes is liable to overheat.

A second arrangement, which will supply
nich more enrrent than the first, is shown
in Fig. 71 it required more apparatus than
the first civeuit, however. When it is oper-
aling correetly, currents up to about 150
millinmperes can be drawn from it. Three
separate filament transtormers (T1, 12 and
T3) are requirved, as well as a transforiner
T4 with a tapped sceondary, supplying a
total ontput of 1000 to 1500 velts. The tap
is at the center of the winding.

The filter systemn for this unit is the
same as the first—each of the first con-
densers (A and B) must stand a working
voltage of 1000 and condenser C at the ont-
put of the filter should have a working volt-
age rating of 2000 volts. The choke in this
case must he made to carry more eurrent
than the one used in Fig, 6; for the output
of the rectifier tubes is much higher.

When using a power unit of this type,
extreme eare must be emploved to insulate
all the parts and to employ the best possible
apparatus; as a break-down in the con-
densers or the transformer would probably
result in a fire.

Tfuses should he placed in each of the
connections from the transformer to the
line: five-ampere size will be about right.

Note: Tt is necessiary to use extreme care
in_approaching any of the parts of such a
nnit when it is connected to the line: as the
high voltage is very dangerous. Before any
changes are made, the power line should he
entirely  disconnected  from the apparatus,
fhd the condensers discharged.

Testing Rectifier Tubes

The Service Man often encounters the
necessity of testing o rectitier tube, to de-
termine whether it is the tube or some other
part of the apparatus that is defective. The
easiest way to determine whether the tube
is at fault is to replace it with another one.

However, if the Service Man is equipped
with several meters, he ean make electrical
tests to find whether the tube is working.
The necessary apparatus comprises a high-
voltage A.C. voltmeter, a high-voltage D.C.
voltmeter, and a speeial plug to fit the ree-
tifier-tube socket.
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The required ringe of the meters depends
on the voltage produced by the power nnit.
For most units, meter ranges of 0-500 volts
will be snitable, for both atternating and
direet-current readings,  The special plug
consists of the base of an old tnbe, equipped
with a four-prong socket to hold the recti-
fiecr tube, and a terminal strip with four
conlacts, one for each of the wires pro-
truding from the base.

Tivst, the output of the transformer should
be checked, with the A.C. meter. To do
this the rectifier tnhe is removed from the
power unit, and the special plog plaeed in-
steadd in its socket.  Then the A.C. volt-
meter is  connected between  the  anode
{phite) prong and the negative terminal of
the power unit. This eonnects the meter
between the ends of the secondary winding.
In the ease of the ’80 or any ether full-
wave tube, the same test should be made
between cach of the anode prongs and the
negative terminat; in order to test the out-
put of hoth sides of the secondary winding.

it will be noted that in the ‘81 tube the
plate connects to the usual “P** prong on the
socket, and in the ‘80, the two plates con-
nect, respectively to “pP” and “G”  In the
Raytheon pas-filled tuhes, however, which
operate on a different principle, the anodes
(corresponding to plates) connect to the
two “F* prongs of the socket. The cathode
of a tule of this kind connects to the “P”
prong.  For this reason, the tubes are not
interehangeable and eannot be tested with-
out a change of external connection.

1t the transformer is supplying the cor-
rect A.C. voltage (which must he somewhat
Ligher than the ND.C. output voltage of the
unit) the reetifier tube should be placed in
the socket mounted on the special plug.
‘Flis conneets it again into the unit, but
allows external connections to be made to
the tube cireuits.

In the case of Raytheon gas-filled recti-

RADIO-CRAFT

fiers, the matter of testing the operation of
a tube is quite simple. ‘The wire from the
tube which leads to the first filter choke
and condenser should be disconnected from
the tube; this can be done by merely dis-
connecting the wire from the corresponding
prong of the special plug which conneets
to the soecket mounted on top.

Then, -with the D.C. voltimeter, V1, the
voltage between this prong on the tube {the
“plate” prong for the Raytheon tnbes) and
the negative terminal of the power unit
should he measured (Fig. 8A). If no volt-
age veading s obtained, the connections
should bhe checked very carefully, to be sure
that none are defective,  1f the voltage
readings are very low, it is a “sure bet™ that
the tuhe is at fault.

With filament-type rectifiers, such as the
'80 and °81, the wire connecting the filament
winding ta the fivst filter choke should be
removed, to disconnect the reetifier from the
filter system.  This is wore difficult than
with the Ravtheon gaseous type, hut is
essentinl; for the trouble might be located
in the fitter or voltage divider.

The D.C. meter, V1, is connected hetween
the filament of the rectifier and the negative
teriinal of the power unit (¥ig. 8B). The
connection is sometimes made to a tap in
this winding on the transformer, and some-
times to one side of the filament. The re-
sulls are the same in either case. It the
D.C. voltage is correet, it will be found
soinewhat higher than the output voltage of
the unit; because of the resistince of the
filter chokes, ete.  If this veltage is very
low, the vectifier tube is usually at fault.
Before testing the secondary voltage of the
transformer with the A.C. voltmeter VM2
it is well to test the line voltage at the input
to the power unit; this can be done with the
sume meter.  (See dotted connections.)

'he requirements of the standurd ‘80 type,
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full-wave thermionic rectifier tube are as
follows: filament supply, two amperes at
five volts (A.C.); plate supply, 125 milli-
amperes at 350 volts, both maximum values.
This gives an ontput whose D.C. voltage and
armperage depend on the type of filter, one
falling as the other rises. The base is the
standard  four-prong  UX, as explained
above.

The trade nmues and designations are
Radiotron (Radio-Victor Corp.) UN-280;
Cunningham, CX-380; Sonatron XB0; PLilo-
tron (Pilot Radin & Tube Corp.) I"280;
Speed (Cable Radio Tube Co.) 280; Cham-
pion, UX-280; Sylvania, SX-280; Gold Seal,
GSN-280; Avcturus, 180; Ken-Rad, 280;
Ray-0O-Vae, ’X-280; (French Battery Co.)
CeCo, R80; DeForest, 480; Perryman, PR-
280; Diatron (Diamond Vacuum Products
Co.) 280, Eveready-Ravtheon, X-280.

T'he half-ware, heavy duty thermionie vee-
tifier, known as the *81, fits the same base,
as explained above; although the grid prong
is unused.  The filunent supply is L.75 amp-
eres at 7.5 volts; the plate supply 85 milli-
amiperes at 700 volts.

Trade names are Radiotron and Chawmn-
pion, UX-281; Cunningham, CX-381; Syl-
vania, SX-281; Gold Seal, CSX-281; Ray-0-
Vae, RX-281; Sonatron, X-281; Speed, hen-
Rad, Diatron, 281:; Delorest, 481; ©CeCo,
R-81; Pervvian, PR281.

The cold-cathede, iouized-gas rectifier is
the Bveready-Ravtheon B, with  large
standard UX hase, to which the connections
are special: it requires a plate supply of
125 milliamperes at 350 volts. A tube of
this tvpe is produced as SH85.

A larger size of this tube, the Eveready-
Ravtheon BA, takes 350 milliunperes, at 350
volts; its large current output nakes pos-
sible series-filiment operation of D.C. type
tubes in a receiver. :

(Continued on puge 173)

How ““Static’s’’ Picture is Being Taken

INCE the first attempts—no matter by
whom—to establish radio communication,
back in the nineteenth eentury, the exist-
enee of “atimospheries” or natural static has
been annoyingly apparent.  Much inventive
ingenuity has been devoted hy experimenters
to the search for means of correcting the
condition or overcoming the interference
Since there are several bitlion enbie miles
of atmosphere in which electrical disturh-
ances are continually originating, it is im-
possible (eertainly for the present) to over-
come static at its source. More suceess has
been ohtained by varions means which make
reeeivers more sensitive to desired signals,
and less sensitive to these received from
other directions and at other frequencies.
In radio telegraphy, moreover, some advan-
tage has been obtained from systems which
are designed to neutralize or cancel out at-
mospheric  disturbances.  In  telegraphy,
moreover, it is possible to receive a very
sharply-tuned impulse, with a sideband much
narrower than that of a phone station; and
it is sufhicient to reeeive this at a single andio
frequency, in contrast to the thousands of
eveles required for good reproduction of
speech or music.  ‘The methods useful in
commercial work, thvrefore, cannot he ap-
plied to broadcast receivers.

1

Static is Complex

There are many radio fans who lagine
static to be a simple interference which ean
be filtered out of a receiver by putting a
coil, & condenser, or even—as we have seen
in some cases——a tube of colored water in
the aerial circuit, We may suggest to the
“static-eliminator” enthugiast a comparison
with a hroadeast studio, in which an orches-
tra is playing.  Someone drops in front of
the microphone a pan full of dishes und
glassware; the audible disturbance which
would be breadeast would have something
of the nature of atrospherie static. Now,
while it is possible to create a filter which
would allow practically none of the noise
thus picked up by the microphone to go ont
on the air, it is not necessary to remark
that the quality of the broadeast would be
quite destroyed by such a filter in its aundio
amplifier.  No static reducer ean be made
which will not take away some of a receiv-
er's sensitivity; perhaps the best is the loop,
which limits reception as much as possible
to a given direction.  The preat multiple
antennas used in transoceanic work serve
the same purpose even more efficiently.

Recent elaborate researches on  atmos-
pheries have Leen made by British observ-

ers, with the aid of special measuring de-
vices. DBy these the strength, the wave-
length, aned the number of impulses of static
distnrbances were automatically  recorded.
(Continned on page 185)

- T H BP

a \

4t A, single static impulses as recorded by
an gscilloaraph; the lotcer three show the com-
plex shapes given by the rapidity of tropical
static. At B, each line is the static reception
during .01-3econd. ( 4dapted from World-Radio,)
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SPECIAL NOTICE TO CORRESPONDENTS:

only one side of the paper.

List each question,

NFORMATION

Ask as many questions as you like, but
please observe these rules:
Furnish sufficient information, and draw a eareful diagram when nceded, to crplain your mecaning; use

These questions which are found to represent the greatest gencral interest weill be published here, to the
extent that space permits. At least five weeks must clapse betivcen the reecipt of a gquestion and the
appearanee of its unsier here.

Inguiries can be ansteered by mail only when accompanied by 25 cents (sfamps) for each separate question.

Other inquirics should be marked “For Publication,” to avoid miswnderstanding.

Keplies, magacines, ete., cannot be sent C. 0. D.

SCREEN-GRID NEUTRODYNE
(84) Mr. Warren T, Kellogg. New Dedford, Mass.
(0.) What is the meaning of the term “screen-
grid neutrodyne?” It is my understanding that a
screen-grid circiut does not require peuvtralization,

Please clarify this point.  This term has beeu
used- in referring to the Crosley *Buddy” and
"Chum" radio sets.

(N} The “screen-grid neutrodyne’ circuit is a

development of the laberatories of the Cros ley Radio
Corp. and the MHazeltine Service Corp.. the latter
concern heing the patent-holding organization for
the llazeltine interests. The feature of the devel-
opment centers around the R.F. transformers. As
shewn in the accompanying diagram (Fig. 084)
of the receiver models mentioned, there is a small
opencend winding L in the primary of each K.I.
transformer.  This adds a capacite coupling at the
grid end of each secondary, which makes the tuning
more uniform throughout the range. This desirahle
effect is improved by the method of winding the
concentrated primary outside the seeondary.

FADA “32" SELECTIVITY
Mr. Geo. Beckerle. St. louis. Mo.

(0.) I have a “Model 32" Fada recciver (all-
electric). I will appreciate it very muck if vou
will public a diagram showing how to add a second
tnning control. that will make it more selective:
as this set 10w tunes very hroad.

(\)  We have checked over the early and late
models of the Fada *‘32.” and find that the set in
yuestion requires only re-halancing. To add a tun-
ing stage to this set is to detract from its efficiency.

lteference to the diagram of the first two tnhes
of this set (I7ig. 083) will show that there is
already adeqnate provision for obtaining resonance
in the tuned R.F, stages of this set. There is a
trimming condenser for each tuued stage (two of

(85)

the four are shown); and each R.F. inductor is
individually shielded. Furthermore, there is pro-
vided a small fixed condenser (counected to post

1.X) whieh should he used for maximum selectivity,
I*roper use of the volume-control potentiometer should
give an evident selectivity when powerful locals are

condenser; if its use makes no clange in the se-
lectivity, it is probably shorted and should be re-
placed.  Dust the plates of the tuning condensers.

It will e noted that a step-down ratio hetween
succeeding tithes 15 obtained by connecting the grid
to a point on the secondary helow that of highest
voltage, -The effect of this conuection is to secure
greatly increased selectivity, as compared with the
more usual arrangement which proves adequate for
a lesser number of stages of R.I°. amplification,

It is proballe that the receiver should be re-
neutralized: two of the three neutralizing condensers
are shown as C3 and C4. Dy using a dummy tule,
or a neutralizing adapter with an open filament
as described in previous issue of Ranio.Crarr, the
circuits may he Lalanced.

If exceptional interference is leing experienced

from a particular station. it is recommended that
a wavetrap for this station be iuserted in the
antenna.

The Fada 32" receiver is tremendously sensi-

tive and must be carefully balanced to obtain best
results.  I'art of this sensitivity is due to regen-
erative feed-lback. introduced Ly coupling a small
amount of energy from the detector plate to that
of the second R.F. tube through a resistance and
condenser in series.

Incidentally, the main difference hetween the
early and late models of the 32 is the use in the
former of fixed R.F. “C* hias. and of a volume-
control potentinmeter in shunt with the primary of
LI In the latter there is a direct signal input
to the primary of LI, and a wariable R.i%, "
Lias provides the volume countrol.

TRANSMITTER DATA
(86) Mr. Nelson Stover, York, I'a.

() () If a transmitter tuning condenser
tunes hest with plates all out, how can it he changed
to work equally well with the plates partly meshed ?
(b} The filaments of the tubes in this transmitter
are A.C.-operated; can a resulting hum be eliminated
without destroring the power or strength of the
power transformer?  (c) Could I increase my out-

Stover signs as operator of station W3BDRV!I—
Editor.) . )
(A.) The answers to these questions, which have

appeared in previous issues of Rapro-Crart, are
here repeated in condensed form: (a) Increase the

,YOLUME CONTROL €3 c4
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(Fia. (J85) The two first stages of the carlicr

Fada “Aflodel 32." The recciver is designed

for wery high selectivity: but may requare
readjustment,

number of turns in shunt to the condenser, or re-
move condenser plates; (b) Return the leads to a
hum  Dbalancer, with variable center tap, shunted
across filament and keep grid leads short (aad away
from power transformer or chokes): (¢) The type
71 tube is not designed to he operated with the
same grid, plate and filament currents as the 10,

HOUCK “B” UNIT
(87) Mr. John .\nderson, New York City.

((2.) In the June, 1930, issue of Rapto-CraFrT.
on pg. 643. Mr. L. IT. llouck describes means of
obtaining hum-free operation on short waves when
using a "B eliminator. Please clarify some of
the points covered in this article, “Short-wave Op-
eration from a B Unit.,” For instance, mention
is made of variable Clarostats. hut no value is
given; what is the type of these units? Also, the
maniter of adding these resistors and the choke
coil to the set is not clear.

with this climinator recom

operating on  wavelengths near those of desired put by paralleling the elements of my "10 with those (\)  In connection
distant stations. Check the eflectiveness of this of a '71? (And so on for fifteen questions.  Nr. (Coutinued on page 186)
SPEAKER '|
FILELD
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N N
] 00025 MF

(Fig. Q81

The cirenit of the Crosiey “Buddy” and “Clhum” receiver models, wohich utilize a wew circwit called the “scrcen-grid newtrodyne.” The

old type of neutralization, wsed zweith three-clement tubes, is wot wsed here: but the special R.F. transformers, used to obtain better coupling at all wave-
leugths, were devcloped by the same interests as the orininal Newirodvne.
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you can make real money

nIRADIO

Radie Oprrator $00—E$200
o month with ail
expenies paid.

Broadeast Operator $7,.800
— 34,800 & yrar.

d yrar.

Radis Tnspretor §2.000-=
54,500 a yrar.

(

GLORIOUS future

awaits you in this
huge industry. Millions of
sets need servicing, thou-
sands of ships require radio
operators. .. manufacturers
and broadcasting stations throughout
the land are eagerly seeking trained
men . .. and now, nation-wide radio
telegraph service, telephony, sound
motion pictures, open up thousands
of new and amazing opportunities.

Learn at Home

By meuns of this marvelous, simplified
home-training course, sponsored by
the Radio Corporation of America,
you can now prepare for success 1n
every phase of Radio. The remarkable
outlay of apparatus given to you with
this course enables you to learn by
actual practice how to solve every
problem in radio work. That’s why
you, too, upon gru(]u;lti()n can have
the confidence and ability to com-
mand good money.

Backed by RCA

Graduates of this school are always
posted in newest developments in
Radio. That’s why they are alwavsin
big demand. The progress of Radio

is measured by the accomplishments
of the Radio Corporation of America.
This gigantic organization . . . spon-
sors every lesson in the course.

Money Back if not
Satisfied

As a student you will receive an agree-
ment signed by the president of this
school assuring you of complete satis-
faction upon completion of your train-
ing—oryour moneyinstantly refunded.

Free!
Thisfascinatingbook on Radio’sglori-

ous opportunities. .. written by one of
America’s well-known radio experts.

RCA INSTITUTES, INC.
A Division of

Radio Corporation of America

RCA INSTITUTES, Inc.
Dept. RC-9, 75 Varick Street, New York

Gentlemen: Please send me your FREE 40-page
book which illustrates the opportunities in Radio
and deseribes your home lTaboratery method of
instruction.

N,l[ll(‘
Address

OQccupition
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GREATEST Tube Sale of 1930

Telion Television
Tube

Switch Tube $0.60

Switch is used when
burns
therefore
has twice normal life.
With switch on acts

filament
tube

one
out,

as 171 or 112
it is 201A Tube.

5-Prong 201A
$0.50

Power
Tube-—-with switch off

Never before has there been such an amazing tube sale as
the present one which is being conducted

JUST AS LONG AS THE SUPPLY LASTS

All tubes are warranted to be perfect and all tubes that are
returned within five (5) days will be exchanged for new ones
free of charge.

This sale has been arranged especially for service men,
radiotricians and radio dealers and no further sales will be held
once this supply is sold.

These tubes represent over-production by one of the largest
Eastern tube manufacturers and are sacrificed for ready cash.

This is a chance that you will
never have again.

Order from this page and note
particularly the following terms:

NO ORDERS ACCEPTED
FOR LESS THAN $5.00

NO REPLACEMENTS
AFTER FIVE (5) DAYS.

IT IS NOT NECESSARY TO
SEND THE FULL AMOUNT
OF CASH WITH THE ORDER
AS LONG AS YOUR ORDER IS
ACCOMPANIED BY 20% OF
THE VAILUE.

SHIPMENT WILL GO FOR-
Ty WARD TO YOU BY EXPRESS
entirely covered with OR PARCEL pOST C O D

Bakelite shield—does
Aaway with micro-
phonic noises.

All

High Grade {(Hi Mu)
201A Type —better

ALL PRICES ARE F. O. B. vacﬂutusm";—awn;rkssﬂand
NEWARK. $0.60

IMMEDIATE SHIPMENTS

TYPE AXNY QUANTITY

tubes come in
an attractive carton.

) e L R
Ux-210 ... - .60
UX.226 . .30
U\v.227 .30
UX.240 40 A.C. Adapter Tubes
N2 50" v el — ———— S .60 to onvert battery
UN-171 S = S . — . .20 sets into A.C. Elec-
UN-171A . S — e - . I .30 tric sets — furnished
UN-120 40 for 226, 227, IT1A.
UNCII0)  tocceoermsmmres e S e o e e .40
L0 e e — 40
U\ 199 Standard .. 40

Special Detector Tube 200\ .6
\pecnl Audio Frequency yAL T .60
Special 171 A.C, Vi-am. extra contel ﬁhmenl ....... 60
Special Radio Irmuenc | ———— .60
T-14 (201N High Mu] .60
Switch Tube ... SO ——— .0
Adapter Tube 226:227.171 '\ “each .60
Duadrode 5- PIONE 20T A e 0
All h'lkelnc \huld lul»e 201N 1.00
UN-222 L0
Telion  ccoocvciveiiceieinann 3.85

RECTIFIER AND CHARGER BULBS

125 Mil Fube Rectifying Tube,.. . 1.40
2 amp. old and newe type (List N 00) ()UR l 1N ICF 2.00
? {mi 6 1mp old type {List 38. 00) OUR PRICE 3.75

5 .40
UX-Z‘R'I 00
(FA5]] [ 40
UN-112 .40
UXN-2004 40
Uy-224 .40
UN-245 .40

DISCOUNTS:

50 tubes and over 10%
500 tubes and over 10% & 10%

ARCO TUBE COMPANY

38-40 PARK PLACE - - NEWARK, N. J.

5 and 6-Amp. Charger
Bulbs.
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New Radio Devices for Shop and Home |

(Continved from page 152) I

the standard regulator-tube receptacle and
will blow if the line-voltage is extremely
high; or when a power short develops in
the radio receiver. The fuse supplied is

Fig. D
This eut-oway view of the Carter fuse adapter
plug showes the position of the fusible clement,
which is antomatically connected by pluaging the
shell into @ requlator-tube socket.  The fuse
is replaccuble.

rated at [ amp., 250 volts. An aluminum
shell, with a bakelite base and a fiber cover-
plate, encloses the fuse. (In the illustration,
the cover plate is cut open to show the po-
sition of the fuse.)

REDUCED FILAMENT CURRENT

N preduction, it is announced, the new

U'N-231 two-volt power tube described
in this departinent two months ago will he
made lo operate on 130 milliamperes of fila-
ment current, instend of the 150 required by
experimental models. This will effect added
economy, in dry-ecell operation of reeeivers
incorporating it.

AN AIRPORT HORN
OLLOWING the trend of design for re-
producers capable of handling, in a single
instrument, the andio ontput of high-power
amnplifiers, the Maey Manntacturing Com-
pany, Broeklyn, N. Y., has developed the
multiple loud speaker shown in Fig. Lk,
which Has an effective radins of five miles.

The large end of the horn measures 3 x
5 ft., and the total length is 7 ft. Six dy-
namie units, eaeh rated at 20 watts, are con-

Fig. E
The multiple horn, illustrated above, swith its
six dynamic-reproducer waits, is desianed for
a task greater than that of the public-address
system; covering, as it smust, a large airplane

landing field.

neeted in series-parallel (three units in each :
series, and the two banks in parallel). This |
combination is rated to handle the output |
of two 30-watt tubes in push-pull. The
assemhly may be adjustably mounted, to
project the sound in any desived direction.
Need tor such equipment (one set of which
is destincd for the Newark airport) is well
recopnized at landing fields: it serves for
issuing orders and warnings to pilots, paging
and wirning patrons of the “takeoff,” and
many other uses made pussible by cutting
a2 microphone into the cireuit. |

HANDY WIRE CONNECTOR
HERL are times when a *“Western lilec-
tric” joint is necessary, and others that

call for a “pigtail” joint. To increase the
eflicicney and speed of the latter connection,
the Jiffy Wire Connector Co.. Hackensaek,
N. 1. is concentrating on the production of
the little “SRK Wire Connector™ shown in
Fig. ‘F.

In its design, comprising a balelite cap
containing a brass insert, with the inside
taper-threaded. it much rescribles an over-
grown binding-post top.

Fig. F
This connector, scrcived dowen tightly on such
a pair of wires as shomen at the feft. will bind |
them in a good contact and cfFectrvely insidate
and protect them.

The trick is to skin the leads to be joined l
(dvubling them back, if necessary). nb
the bared wires into the wire connector, and
screw the connector down until the wires
are held tightly. ‘The cap prevents acci-
dental contact with the pigtail leads.

GROUND CLAMP

CLAMPIPE
Fig. G

This ground clamp zwill worl in the close

quarters found wwith many piping arrangements.

A positive contact, with the ground wire, is
made at the screw in the conter above.

SI';I{\'TCE MEN will be interested in a
ground clamp  developed by Mueller
Electrie Co., Cleveland, Ohio, makers of the

well-known “Universal™ hattery clip.

The clamp  (trade name. “ClamPipe™},
illustrated in Fig, H, is so small and Hat |
that it will fit on a pipe lving close to a wall.
Its channel constrncetion  insures

rigidity.

The ease-hardened serew is pointed to dig

through corrosion: while the ground-lead
wire from the receiver is to be clamped
under the head of a serew in the center of
the cadminm-plated elamp.
is 3 -in. to 13,-in

The jaw spread

The New

Self-Contained
OHMMETER

ih,

aand by
8 e

This No. 500 Ohmmeter will accurately
test resistances and is also handy for
making continuity tests in the shortest
time. Complete with small 4%4-volt bat-
tery in a convenient haked enamel steel
case. Rheostat sets needle 10 zero.  Tipped
wires for connecting to jack terminals
are supplied.

Reads directly to 10.000 ohms and 41
volts. Resistor may be had at $1.00 list
to be plugged into one of the jacks and
used with external 2214-volt battery for
testing to 60,000 ohms. No drain on
battery,

Complete for 10,000 ohms
$360 Net

Your johber can supply. If
ordered direct remittance
must accompany order.

No. 501 Resistance Meter Only
$1.50 Net

READRITE METER WORKS
Est. 1904
17 CorLecE AvE, BLUFFTON, OHIO
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EVERY
SERVICE MAN
SHOULD OWN
THIS BOOK!

THE BIGGEST SELLER IN
RADIO LITERATURE

S. GERNSBACK’S
RADIO
ENCYCLOPEDIA

of “Wireless Course in Twenty Lessons"—

“One Thousand and One
“Practical Electricity Course™ — “The
Educator,” etc.

S. GERNSBACK'S RADIO ENCYCLOPEDIA
is the anly standard work ever published in
America attempting to classify alphabetically the
countless words used in the hish!y specialized
science of RADIQ. The ENCYCLOPEDIA is
written in plain Euglish so that everybody can
understand the defimitions and descriptions,

No expense has heen spared, cov«-rinF over two
years 1n compilation, to make 1t worth
in your library.

EDITED by SIDNEY GERNSBACK, Author

Formulas"—
Radio

v is published in one volume—168 . pages--
size 9 x 12 inches, over an inch thick and
nicely accommodates the Dbeantiful illustrations

and the large, easy-to-read type.

The work contains 1,930 definitions, 349 pheto-
graphs, drawings aml diagrams,

REMEMBER THIS I

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.

Al circuits new and old are described hy word
and picture and every part and apparatus used
in Radio is explained and wmade understandable
bv nmreans of p hotographs and drawings.

The volume is printed upon fine paper—beound
in full black Keratol. marbled paper tly 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 $235)

-1
ISKOR PRESS, Inc, R49430|
19 Park Place, New York N, Y.

) Send me one copy of éidney Gernshack’s |
First Radio Encyclopedia in one volume as

| advertised. will pay postman $2.00 plus

* | postage on delivery. |
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Simple Radio Mathematics for the
Service Man

By BORIS S. NAIMARK

T is generally believed that mathematics
15 a highly complicated science and that
formulas, being mathematical expres-
sions, are equully involved and compli-
cated.  There are consequently many radio
men who  have  acquired a deep-rooted,
thongh not very wise, aversion toward the
mathematical end of the radio science.
They may be termed *“formula shy.”
llowever, there is no roval road to
knowledge, and, since radio is a mathemati-
cal science, the amateur and, particularly.
the professional Service Man must admit
that, withont a thorough knowledge of at
least the hasic fornmla, he is “licked.”

This article is intended primarily for
Service Men who take their ealling serviously.
It comprises a disenssion of formulus most.
comoenly encountered or useful in the radio
shop or practienl laboratory.  These are
tabulated also in a form that perits guick
and eonvenient reference.

Use this table as vou would a vacuun-
tube chart.  ‘T'lie intelligent Service Man
does not attempt to menorize all the facts
found in the conventional tnbe chart. He
first learns how to use it; he determines
what information the chart contains thnt
may be of interest to him. Thus, when a
question presents itself, he knows that the
tube chart contains the answer; and he con-
sults it as frequently as he mny find desir-
able.

Follow the sime procedure with the for-
mulas  given.  Of course, first read this
article carefully and  familiarize vourself
with the possibilities for more intelligent
and eflieient application of theory to prac-
tice. Post the table where it can
sulted wlhen need be; better vet paste it on
a stiff cardboard and tack it to the wall of

he con-

y a place | vour workshop.

While it is not reconunended tlrat all the
dita be memorized outright, those who ap-
ply o little effort will be rewarded by a
thorough  knowledge of the fornmlas pre-
sented and as time goes on will actually
know them by heart.

To begin with, let us understand that a
formula is nothing but a statement of faet
or facts. It is, of eourse, cxpressed in
symbols and invariably is the most concise
statement of the fact or faets it deals with.

Current, Resistance, Voltage
Let us consider Ohm's Law—the most
fundamental of all eleetrieal formulas. 'This
law is Dbasie, and finds application wher-
ever potentials or voltages are involved, 1t
is one of the few formulis that the Service
Man should memorize ontright.  'The basic
form of Ohnr's Law is

ho

l=—

R
where 1 is current in amperes, E the po-
tential difference in volts, and R the re-
sistance in oluns.  This formula simply ex-
presses the fact that, in a D.C. circuit, the
current is directly proportional to the volt-
ape impressed upon the circuit and is in-
versely  proportional to the resistance of

the cirenit.  In other words, the current
within a circuit will increase as we increase
the E.M.T. jmpressed upon it: and will de-
crease as we increase the resistance of the
circuit. It therefore stands to reason that,
it in n given circuit we increase hoth the
E.MLF. and the resistance in the same ratio,
the current flow remains unchanged.

The first modification of Olun's Law tells
us that the voltage drop across any two
points of a circuit is proportional to just
two faetors; enrrent and resistance.

E=1 X R
Thus this formula is particularly nseful
in the workshop.

(b)

Fig. 1
In either circuit, multiplving the plate current
of the tube by the vaiue of the cathode- (iila-
mcutr)  return resistor gives the grid bius.

In Fig. 1, two extensively-used methods
of obtaining “C" bias by the voltage drop
across a resistor are shown.  In practical
service work, it is often desirable to de-
termine what value of resistor to use, in
order to obtain the desired value of hinsing
potential.  For this calculation, the third
nditication of Ohm's Law is employed. In
using the fovmula

E
R=—=—
I
R is the desired resistor value, E the

voltage ta be obtained, and 1 stands for
current. This current (in the case of Fig.
Ia) is the normal value in amperes of plate
caurrent for that tube.  Quite frvqm‘ntl_\’, as
shown in Fig. 2, a single resistor is nsed to
obtain biasing  voltage for several tubes.
When sueh is the case, in the above for-
mula I represents the snm of the plate
currents of the several tnbes to be biased.

In the practical application of Ohin’s 1.aw
in any of the basie forms, it should be wn-
derstood that it can be applied equally well
to the whole cirenit or to anv definite por-
tion of a ecirenit. Care must be exerecised

e

s———100

Fig. 2
The rule is the same here, eveept that the
current of more than one tube passes through
R. The sum of their eurrents is therefore used.
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FACTORY TO YOU—SAVE 70 50%-COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY

. : YS
D iacy ) PREE

/ NEWEST IN RADIO! TOP OPERATION

in this 1931 Miraco *‘Easy-Chair’* model with magazine racks,
each end, Place it anywhere in any room, Easily moved about.
Smalldoor in top conceals dial and controls whennot in use. 26
in. high, 15 in. wide — yet it contains a complete full-size

“SEND NO MONEY”’
radio and Super-Dynamic speaker! No outside aerial 1 lth Alm'versary Offer!
or ground required. Many other new, clever models,

obtainable nowhere else, shown in free literatuyre, hd F U LL

Latest1931 GEAHS

GUAR.

{No ol»ligation to Buy)
Get Our

//'y[/ecl V dial

steel chassis
ariTone ard AutomaticSensitivity Control

Also latest PUSH-PULL Amplification

Built like—looks Iske—performs Iike newest radios i many oulfits much more cosily.

test, finest. heavy dutly construction. Skilfully engineered tosuper-utilize a
battery of 224" SCREEN GRID tubes—in addition to 245" PUSH-PULL
POWER, *224" HUM-FREE long-lived POWER DETECTCR and AMPLI-
FIER and 280" A-C TUBES. Vari-tone feature gives any tone-pitch your ears
prefer. Arwtomatic Sensitivity Control reduces “*fading,” protects tubes. Phonograph
pick-up connection. Built-in house wiring aerial and ground. DBuilt-in plug for
electric clock. lighter, lamp, etc. Super-sturdy power section. Rzzor-edge selectiv-
ity; Super-Dynamic Cathedral tone quality; marvelous distance-getter. Solid one-
year guarantee if you buy! Wide choice of cabinets.

Easy Chair On 'y

Model
{as sliustrased less tubes)

Values possible because you

deal direct with hig factory

TR

A TRADE MARK REGISTERED

CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS

Youneed notsendusacent!Forits Don’t Confuse with Cheap Radios E A SY
11thsuccessful year, America’sbig,  With Miraco's rich, clear Cathedral Tone,
old, reliable Radio Factory again quiet operation, razor-sharp separation of T E R M S

= G TR nearby stations, tremendous “kick”™ on
sets the pace in high-grade, latest distant stations, Vari-Tone and auto-

SINEEW LOW Y
FACTORY PRICIES
[SAVIE*507)

SimilarLowPriceson
Beaatiful Varlety of
Latest Fine Consoles.
Send Coupon!

30 DAYS
FREE TRIAL

Electric Clock Model
Medigm-size ' "Hia
Boy,”" Hullt-in clock
over dial. Latest drop-
panel front. Rich de-
sign, fine s, fine
finish, Astonishingly
low factory 1v you
price.

J

Stylish amall console
with convenlent muga-

s Ircke NeacTil S guaranteedradiosdirectto you. And  matic sensitivity control, and other latest ~ torelable
aco-Maarercrest 1931 now —at history’s features—be the persons only

greatest savings.
With this newest

rfected SUPER

CREEN GRID,
push -pull, super-

wered and hum-
less electric AC set
in clever, beautiful
new Miraco-Master.
crest consoles ob-

design. Bargain factory

) envy of many who
to you picel

pay 2 or 3 times as
much!

Send for proof
that delighted thou-
sands of Miraco
userg cut through
locals, get coast to
coast, with tone and
power of costly sets.

USER-AGENTS WANTED
Exclusive Territory—
Try it at Our Risk!

Spare or full time, No contract,
no experience required. Big
money! Send coupon now!

Full-size wall

congole with lat-
est 1931 features.
Beautiful design
and woods.
FPriced very low,
factory to you.

tainable nowhere else—you are guaran-
teed satisfaction, values and savings un-
sutpassed. Get Amazing Special Offer!

At our risk, compare a Miraco outfit
with highest priced radios 30 days and
nights. Surprise, entertain your friends—
get fheir opinions. Unless 1009 delighted,
don’t buyl Your decision 1s final—no
argument?

Only marvelously fine radios, of latest

Miraco’s are built of finest parts—ap=
proved by Radio’s highest authorities.
Qur 11th successful year!

Deal Direct with Big Factory

Miraco outfits arrive splendidly packed, rig-
idly tested. to plug in like a lamp and enjoy
at once. No experience ncederd. Entertain
yourself 30 days—thendecide.. Liberal year's
guarantee if you buy. Play safe, save lots of

money, insure satiafaction—decal direct with
Radio’'s big, reliable, pioncer builders of fine
ck up such a guarantee. Send postal or  sets—successful since 1920, SEND POSTAL
coupon {or Amazing Special Factory Offer]  OR COUPON NOW for Amazing Offer]

MIDWEST RADIO CORP. 895-AS Miraco Dept., Cincinnati, Ohlo

BEAUTIFULLY ILLUSTRATED LITERATURE. TESTIMONY OF NEARBY
USERS, PROOF OF OUR RELIABILITY—

E:rfected type, at rock-bottom (Yrices. can

SUPER DYNAMI(

CATHEDRAL TONE REPRODUCERS

Magnificent new 1931
WMiraco-Mastercrest cre-
coupon for

AN ORDER
ial Free Trial Send-No-

p95-AS Miraco Dept., Cincinnati, Ohio
WITHOUT OBLIGATION, scnd latest literature, Amazing S

ation. Send

Also: bllllt-ln All the proof you want—of our honesty, fairness, size, financial integrity, radio experience anid
rial and ground the performance of our sets—inciuding Amazing Factory Offer--sen. without obligation!
B bailtsbn extra EEEESESEEEESEEENENEEEEEEN
light socket! MIDWEST RADIO CORPORATION THIS COUFPON
1gnt Socke r
[ Pioncer Builiers of Sets = 11th Successful ¥ ear IS NOT
a

complete showing includ-
ing Radio-Phonographa.

Lowfactory-to-you prices.

M Money Offer, testimony of nearby users and all Proof. [] User. [] Agent. [] Dealer
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|
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ADIO SERVICE MANUAL

$350

w— Special Offer

E ANNOUNCE the publication of the long-awaited
OTFFICIAL RADIO SERVICE MANUAL.
This manual is the first complete and most up-to-
date hook of this kind.
appeared in primt.

A tremendous amount of material has heen collected, not
only for the Service Man, but for evervone interested in radio.
A complete directory of every radio circuit of commercial
receivers is now possible, and not only do vou get every circuit
of every set manuiactured. of which there is any record, but
in addition, an entirely new idea makes it possible to keep the
manual up-to-date.

The OFFICIAL RADIO SERVICE MANUAL is made in
loose-leaf form—handsomelvy made of flexible leatherette—the
entire hook can be folded and slipped easily into your pocket
or put in your bag.

Rarelvy do manufacturers supply information about receivers
made before 1927—even 1930 service data are not alwavs avail-
able hecause manyv manufacturers do not supplv independent
Service Men aith such data. And. when vou can get the
material from some of the manufacturers, it is of little use to vou
because it is not uniform. and it is scattered in different places:
difficult to get at.

Additional service data., for new receivers as thev appear on
the market will be published and supplied at trifling cost so that
the MANUAL may be kept up-to-date at all times.

SERVICE INFORMATION
The OFFICIAL RADIO SERVICE

comprehensive instruction

Nothing else like it has ever

Put that is not all.
MANUATL contains also a most

and Complete Directory of
all Commercial Wiring
Diagrams of Receivers

PREPARED ESPECIALLY
FOR THE

SERVICE .

RADIO MAN

T

Huco GERNSBACK!
Editor

CLybpE Fitcu
Managing Editor

-

course for radio Service Men, giving practical information from
every angle on how to scrvice sets.

In short, the OFFICIAL RADIO SERVICE MANUAL is
the biggest thing of its kind that ever came along in radio. It
will be hailed by every wide-awake radio man throughout the
entire industry.

The size of the OFFICIAL RADIO SERVICE MANUAL
is 9 in. by 12 in. There are several hundred pages, printed on
good paper, and the book contains hundreds of illustrations and

diagrams.
NOW ON SALE!

A limited supply of the first printing are ready for distribution,
and at the unusual low price of $3.50 for this Ra(ho §er\~|cc
Manual, every Service Man should have one at his disposal.

RC-9

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

As per your special offer, T enclose herewith $3.50 for which you
are to send me postpaid, one copy of the OFFICIAL RADIO SERVICE

MANUAL,

Name .

Address
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Fig. 3
Wiile the woltage drop across any resistanec
moa eircult is equal to its value multipvied by
the ¢urrcent passed, the weattage (which meas:
ures the heat generated) is equal to the resist-
unce times the suuare of the current. Dilerent
wattage ratings may be necessary in a series of

resistors,

that the known values are those of that
particular seetion of the cirenit, and not
those of the entire circuil. Fig. 3 illustrates
this point graphically.

Wattage Formulas

In electrical circuits it is not sufficient
to know that, for a given purpose a resistor
of a eertain ohmage must he emploved. We
must also know what wattage rating the
resistor must have, in order to carry safely
the required current. The wattage may be
casily determined from the expression

W = xI1=IR

where W is the power in watts, I% the
EMF. in volts. 1 in the current in amperes,
and R the resistance in olins,  The same
precantions must be observed when using
this formula as in the nse of Ohw's Law;
that is, with regards to its use in entire or
partial circuits,

It is quite custemary, in ridio design, to

'3 LA — RELATICNS PETWEEX YOLTACK, RESISTARCE, CURKEXT amD PoWR
Dtreet Currant
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The above formulas arc fundamental in vadio
work, and the Service Man icho  preserves
thesn for reference will find them frequently

useful.

w4 -

cemploy resistors of a waltage rating several
times greater than the caleulations eall for
This is a precaution against resistor burn-
outs, where facilitics for ventilution, are
poor and the danger of burnout through
overheating is eorrespondingly  high.

The wattage rating of a resistor applies
to the enlire resistor only, and not to any
section of the resistor, It is apparent that,
in order to pass a certain amount of cur-
rent throngh o given resistor of definite re-
sistance and watlage, it is necessary to ap-
ply a cerlain definite potential across the
resistor.  If this potential, however, is ap-
plied aeross a section of the unit, the de-
crease in the resistance will canse a cor-
responding inerease in the current, through
the scetion cwploved, which will naturally
be bevond the permissible safe vatue and
the useful tite of that particular scetion
will be materiatly shortened if not suddenly
terminated.  Thus wattage vatings of units
are applicalile to the entive units only, and
not to any section of them.

Commercial  vesistors  are  commonly
marked as follows: “1L000 ofime—10 watts”
1t is frequently desirable to determine from
such a rating the value of current that may
he safely puassed throngh the resistor with-
out overloading. This (1/10-ampere, in the
instanee above) is ohtained {rom the rela-
tion

1=V &

Series and Parallel Circuits

We necd not devote mmch space to the
formulas devoted to the determination of
the resultant value of a camhination of re-
sistors or condensers, in series or in parallel,
The forondas themselves are quite elear and
requive no special explanation.  ‘The wat-
tage of the individual resistors is not af-
feeted by the series connection, 1t is clear,
therefore, that the resulting resistor, con-
sisting  of severnl  resistunces  in o series,
should not be permitted to carry more cur-
rent than is pevmissible for the resistor of
the series having the lowest wattage rating.
When two or more resistors are connected
in paraltel, the resultant value of resistanee
is less than that of the smallest of the re-
sistors  used in the  parallel  connection.
While the current-carrying capacity of the
individual resistors remains unaffected the
current permitted to  pass through the
parallel cireuit may he as great as the swn
of the current-carrving eapacities of the
individnal resistors.

With regard to condensers, when two or
mure are connecled in paraliel, the resultant
capacity is the sum of the individual capaci-
ties. When two or more condensers, how-
ever, are connceted in series, the resultant
capaeity is smaller than the smallest of the
individual capacities used in the scries ar-
rangement.  Condensers of the higher ca-
pacities are, as a rule, rated for their work-
ing voltage. When voltages in excess of
the rating are applied across the terminals
of any one condenser its nseful life is ma-
teriatly shortened, and, if the exeess is great,
its uscfulness may be instantly terminated.

The question naturally  presents itself,
how {his working voltage of the individual
vondensers is affected two or nore
of them are conneeted cither in series or
in parallel. For a parallel connection, the
voltage impressed across the parallel bank
shorld not exceed the voltage rating of the
condenser having the lowest working vol-
tage rating in the parallel eircuit. When

when
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condensers are connected in a series cirenit
the voltage applied across the entire series
may be greater than the working voltage
speeified  for  the  individual  condensers.
When all of the individual condensers are
of equal eapacity and of equal voltage rat-
ing we may apply across the series a volt-
age cqual to the sum of the individual
working voltages.

The above is correct only
resistances of the eondensers are of like
value,  Sueh a condition very seldem oh-
tains in practice and, in order to prevent
uneven distribution of voltage, a resistor of
100,000 ohms is enstomarily shunted across
cach individunal  condenser  of  the  series.
This shunt resistance is suticiently great
and can not interfere with the normal fune-
tions of the condensers.  When the con-
densers in the series are of unequal ecapaci-
ties, the voltage distribution is uneven:
being affeeted by difference of capacity as
well as by differenee in the D.C. resistarce
of the individual condensers.

if the D.C.

Voltages Across Condensers

Ignoring the effect of DLC. resistance it
may be stated, with suflicient accuracy (es-
pecially where a reasonnhle factor of safety
is allowed), that the voltuge across the in-
dividual  condensers in the series is in-
versely  proportional te their capacitics.
The smallest of the condensers will have the
highest voltage drop across its terminals,
Thus if we have conneeted in series three
filter eontdensers rated as follows—2 mit.-350
volts: 3 mf.-350 volts: + f.-350 volts—and
the voltage impressed across the serics is
900 volts, the 4-mif. condenser will have ap-
proxiinately 225 volts drop through it. The
-t condenser will have approsimately 300
volts: and  the 2-mf. condenser, approsi-
mately 450 volts. 1t ean be seen at onee
that the 2-mf. 350-volt condenser is not
suitable for the series: sinee the voltnge
drop throngh it is considerably preater than
the specified working veltagee.

It is frequently asked why it iz that the
A.C. rating of a eondenser lower than
its D.C. rating. "T'he explanation lies in the
nature of alternating current, which does
not  possess the steady  characteristies  of
direet current. 'I'he form  of alternating
current, nsually asswmed in AC. theory is
that of a *“sine eurve,” shown in Fig 4 1t
is apparent, then, that the value of either
current or voltage in an AC. cireuit is con-
tinually changing: assuming snecessively all
valnes from ils positive maxioum to its
negative  maximnm, - A vacuun-tube  volt-
meter indicates the maximum ov peak values
of an alternating voltage.  A.C. voltineters
and  ammeters, however, indicate the ef-
feetive valunes: which, as the formmla chart
shows, are equal to only 707 of the maxi-
mum values.

A.C. voltages or currents generally em-
ploved are the effective or “root-mean-square™
(R.ANY values. Thus, if an eleetrie re-
ceiver is said to operate from 10 volts
AC. the cffective value is referred to.
Similarly, if a condenser is rated for 300
volts A.C., the cffective value is meant.
The very same condenser is probably rated
for 450 volts D.C. The peak value of A.C.
that may be impressed upon the condenser
is also approximately 450 volts. Thus the
\.C. voltage rating of a condenser is lower
than its D.C. reating beeanse the AC. orating
is in effective, andt not maxinnm, valne,  If

is
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Fig. 4

wave-form™

The familiar ** at the right is not
the picture of a redl wave; it s mercly a
spreading ont of the circle at the Icft, so that
the time of cach current valne can be meas-
ured along the basc line, instead of rt an angle
around the center of the circle.

the maximum valne were used for A.C. con-
denser rating, it would be of the same valne
as the D.C. rating.  If a condenser is rated
tor direet currvent only, and it is desired to
determine the AC. rating by calenlation,
assume the ACo rating (in effective volts
RS to he equal to approximately seven-
tenths of the D.C. rating.

A.C. Circuits

We now come to the subject of Ohin's
Liow  for alternating current. When an
A.C. circuit has resistance only, the for-

mulas given for D.C. are equally well ap-
plicable to A.C. circuits. Where inductanee
il capacity are present, the term “impe-
danee” takes the place of “resistance” in
the formuli. The value of impedance de-
pends upon how muceh capacity and indue
tance are present in an A.C. cireuit; and
it can be easily determined from the for-
mulas given in the chart.  As with all other
tormulas, the terms of the expression
i

I=—
Z
may be transposed. to solve for either the
voltage or the inipedance.

Both capacity and inductance retard the
current in an A.C. cirenit. This opposition
to the enrrent low is dependent upon the
inductive and  capacitative reactances, of
the inductance and  ecapaeity  respectively.
Inductive reactanee increnses with the in-
ductance vidue and the frequeney. Capaei-
tative reactance, however, deereases with
both the capacity value and the frequeney.

(To be continued)

ELECTRICAL STANDARDS OI'F

OR the student who has great confidence
Fin the exaetness of fignres, it comes as
a shock to find that all wavelengths are in-
acenrate.  In \merica they are figured on
a basis of 299H20,000 micters per second as
the speed of radio; in I".llrnp(- on IO 0,000 ;
while the latest measurements indieate that
the real figure is 299,780000.  "Lhe differ-
ence is seen in the last figure or two of a
short wavelength, when it is tabulated.

Now coures the LBurenn of Stundiards with
the report that the international standards
of electrical valnes are too lavpge: the olun
In 5 parts in 10,000: the volt by 45 in
1000002 and the watt eonsegnently by about
t parts in 10,000, ‘This should console the
tan who pavs a 52500 light bill, to the ex-
tent of one cent. Practically, of conrse,
these differences are invisibles but they il-
Instrate at once the intensity of the scareh
for absolute scientifie aeenraecy and the i
possibility of obtaining it.



Power-Sueply Tubes

(Continved from page 163)

Voltage Regulation

One of the greatest bugaboos in A.C. re-
ceiver operation, especially in the outlying
districts around eities, is the trouble cansed
by line-voltage fluctuations. Needless to

say, these variations cause a great percent-s

age of tube failures, due hoth to the excess
filament voltages and te the high plate volt-
ages applied to the tubes, as a result of
periods of high line-potential.

Tubes are now heing made with stronger
anel more rugged filaments than when they
were first introduced: so that the number
of “casualties™ has been redunced consider-
ablyv.  The trouble, however, was so pre-
valent that several special tubes were de-
veloped to regulate, to a turther degree, the
putentials applied lo the receiving set.

These tubes fall into two classes: The
first is the D.C. output-voltaye regulator, or
H“olow”-tube: and the other is the A.C. lne-
voltoge regulator, or “ballast”-tube.

The glow-tube is made for service in T}
power units and insures proper voltage regn-
lation of the D.C. output voltages. In addi-
tion to the veltage-stabilizing eftect, the tube
is equivalent to an extra filter condenser
aceross the outputs thus redueing the possi-
hility of *4motorhoating”™ or other interstage-
coupling effects in the receiver, and also
tending to reduoce the ., Tts eflect has
heen compared to that of a 20-mf. condenser
connected at the same position in the circuit.

Engineering Data

One point not very well understood about
the regulator tulwe is the fact that addi-
tional current is required to operate it, and
that this must be included in the total eur-
rent consumption of the receiver. The cur-
rent normally used amounts to about 30
milliamperes; so that a power unit operated
close to its maximum  output eannot he
cynipped with such a tube withont overload-
ing it. To attewpt it would cause a reduc-
tinn in the output voltage, and prevent the
correct operation of both the power unit
and the glow tube.

The “ 74" type glow-tubes are particularly
valwible in power units where the current
requirements are not constant; or are not
known at the time when the unit is de-
sizned.  The use of variable resistors of
high carrent-capaeity, in the voltage divider,
for ontput-voltage regalation has not heen
entirely suecesstul: sinee the resistors often
Liecome noisy e burn out. If a glow-tube
(V2 Fig 9) is conneeted hetween the nega-
tive “B” terminal and the 90-volt terminal,
it will maintain this voltage constant under
wide variations of ontput current. With a
current How from 10 to 50 milliamperes
at the 90-volt tap this tuhe will Keep the
voltage constant. Tt minst be used with a
series resistor, in order to limit the eurrent
to about 50 milliamperes: otherwise it may
he injnred. If desired. two tubes mayv be
connected in sevies and they will maintain a
voltage of 180, as a single tulw does a
voltage of 90. 'The samme precautions must
be observed with two tubes in series as with
a single tube.

In operation the tube shows a pumple
glow surrounding the eathode (fhe larpe
circular plate) which accounts for its nane

| the coupon helow.

| ventor #hould bave.
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RADIO

Service Men -

Produets  listed below are made by lesding radlo
manufacturers and offered at prices far below the

manulacturing cest.  StockIng them for future use wlll

Save yOu inoney.

VICTOR “ABC” POWER
TRANSFORMER

105115 VOLT
60 CYCLE

Supplies voltages for

6—226 tubes
1—227 tube
1—280 tube
2—245 tubes

350 Volts “B, C”

Our Price
$2.75

PUSH-PULL AUDIO
TRANSFORMERS

FOR 245—171 TUBES

Flat characteristic curve ob-
tained by using these trans-
formers in a push-pull stage,

Finished in Bronze

$3.00
Pair

Dealers
Price
Now
$5.45

WIRED READY FOR USE

Mullt with high-grade parts.  Supples A, B, C
Veltages for
5—226's

o 2-171-A"s
105-120 Volts — 50.60 Cycle
Delirers over 125 Mil« and up to 360 colts "I power.
The I1*ewer Transformier Is «deslgned to take care of &
B.C.° DYNAMIC SPEAKER, two connectlon: belng
provlded on the pack for same. It need not be used
i not wanted. but may come In Landy at sume future

date,
280 Rectifier Tube 95c.

Al products shipped C.0.D, im-
mediately upon receipt of order

Grenpark Tool Company
245 Greenwich St. - New York City

1—280

[SIGNAL

Wirelsss
PRACTICE
SET LIST $3.40

For practicing the code. Equipped
with high grade key and high fre-
quency buzzer. Each set complete
with booklet "“Fundamentals of \Wire-
less Telegraphy.” 1f vour dealer can-
not supply you write direct—

SIGNAIL. ELECTRIC MFG. CO.
MENOMINEE, MICH.
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of “glow”-tube. If the tuhe connections
are reversed a bright glow oceurs at the
small electrode.  Proper results are not ob-
tained unless the conncetions are made as
in the diagram (Fig. 9). ‘I'he terminals
fromm the »P” and “F—" socket prongs are
connected together internally at the base of
the tube and this “link” eonncetion may be
used as a line switch in the transformer
priviary.  This insures that the power unit
cannot be turned on until the '74 tube is
inserted in its socket, and that V1 and V2
cannot he interehanged with resulting -
age. If the rectifier tube is inserted in the
regulator socket, the primary eireuit is still
open and no eurrent flows in the unit,

‘The operation of the glow-tube depends
on the variation of resistanee hetween elee-
trodes, separated by certain gases, when
different voltages are applied.  If the re-
cceiver draws more enrrent (thus leaving
less for the glow-tube) the voltage applied
to the glow-tube is reduced and the re-
sistance of the glow-tube inereases; result-
ing in a greater anount of current being
available at the output tap. (When the re-
sistance of the glow-tube increases, it con-
smnes less current than normally, thus re-
dueing the “load™ on the eliminator.) On the
other hand, if more enrrent is available, the
resistance of the glow-tube deecreases and a
greater current flows through it. A differ-
ence in the line-voltage attects the applied
voltage, and has the sane effect as a differ-
ence in the current used at the 90-volt
tap.  As the voltages at other taps are eon-
trolled to some extent by the eurrent at
this tap, all of them are affected by the
tube, though not as greatly as the 90-volt
output.

The Ballust-Tube

The ballast-tube type, of which the 876
is representative, is intended to regulate the
input voltage to the primary winding of the
power transformier in a power unit.  Like
an cleetrie lamp, it has a serew base. The
tube passes 1.7 amperes, at any applied volt-
age between 0 and 600 "The current in the
secondary winding of the transformer must
be such as to bring the voltage on the
hallast-tube to 50, under normal line-volt-
age. For example, if the line-voltage aver-
ages 115 volts, (VM at a, Fig. 9), the trans-
former should he desipned to take 1.7 an-
peres at 65 volts under normal load, (VM
nt e); the renaining 50 volts arve required
for the operation of the ballast-tube (VM
at b). For completeness, 5-amp. tuses are
shown.

While the line-voltage varies, up to 10
volts on either side of 115 volts, then the
voltage applied to the primary winding re-
mains constant at 65 volts. It must be re-
membered that this tube cannot be used
with an ordinary transformer. The primary
must be made for a 65-volt input, for & 115-
volt line; or a G0-volt input, for a 110-volt
line.

(Another “ballast’-tube, of somewhat sim-
ilar performance, was described in detail in
the September, 1929, issne of Ramo-Cnarr
magazine, on page 119.—Editor.)

The tube is equally serviceable on 25- ar
G0-cxele lines. when used with transtoriners
desipned for the available frequency. The
tube beconmes quite hot in eperation and
should be housed in a ventilated metal case,
tor safety in case of a defective tube.

September, 193(

Servicing Procedure

In the case of the glow-tube, if no glow
is ohtained, the voltage at the 90-volt tap
should be measured.  If it is lower than 90,
the set should be disconnected temporarily
from this tap, to reduce the load. The volt-
age should be measured again and, if the
tube still does not flash cven when the ap-
plied voltage is above 90, the conncetions to
the tube should be examined carvefully, It
the wiring is correct, the tube is undonht-
edly defective and should be replaced.

There is no direet method of testing these
tubes, except placing them in a eirenit which
will supply nonnal econditions and observ-
ing the action.  Oceasionally, the glass will
he found cracked, thus allowing some of the
gas to escape. In other eases, it the tube
has been suhjected to excessive voltages for
long periods, it will not glow.

In the case of the ballast-tube, if correct
operation is not obtained, the applied volt-
age should be measured; and the primary
winding of the power unit should be cheeked
for an open cirenit. The tube operates only
when the load is correct; so that it is neces-
sary to check the complete power unit to he
sure that the trouble is not located else-
where.  1f everything is apparently cor
rect, and the tube still fails to supply the
correct voltage to the transforimer, it should
be replaced by o new tube for evinparison.

When operating at normal, the *76 ballast-
tube, passing 1.7 amperes, heats consider-
ubly.  The tube requires several minutes to
heat up.  The voltage increases rapidly for
the first three minutes and then slowly for
ahout seven minutes more; by which time
it has reached its final temperature. Dur-
ing this interval the voltages on the tubes
will be slightly high, but will not exceed
safe values.  ‘Thereafter, the hallast-tube
will nmintain the voltage practically con
stant, so long as the device is in operation.
This faet should be recalled when servicing
sets that incorporate a °76.

The *76 passes sufficient current for most
radio sets. However, some reccivers de-
mand a greater current input; and for
these the 886-type (the '86) tube is avail-
able, with a current rating of 2.05 amperes
at the same voltages as the 76,

Automotive Receiver

(Continved from page 119)

For the installation of an aerial, when one
is not already provided in the car, the manu-
facturer’s standard accessory is  Vi-in-h
metal-coated tape, to be applied to the car
roof in the shape of a Iwllow U; and ce-
mented down with wider adhesive tape. This
avoids perforating the car top; care must
be taken not to run the aerial tape too near
to metal supports.

Wlhile there are optional methods of
mounting the aluwminum chassis case, that
reeonunended is at the right of the dash,
under the eowl, with the tubes inverted. For
convenience in replacing tubes, the lid of
the case is mounted at an angle.

The output stage, a '71A, is equipped
with a tone filter, as shown in the diagram;
which gives also the operating voltages. The
ground connection depends on that of the
car’s storage battery.




Service Men’s Note-
books

{(Continued from page 118)

may be able to worry along on the cheaper
instrmments, making allowances for what
his apparatus may be *ot”; bmt the sonl
of the rcal technician revolts at those coarse-
needled meters that seem to say: “You are
only as good as I am.” | hope this will start
some mannfacturer thinking.

I have found that most of v tronbles in
the sereen-grid Steinite (except for tubes)
came from the breakdown of the 0.5-nf.
condenser by-passing the R.I'. tube plates.
There is no plate voltage and no reception.
of conrse. Oscillation has always been due
to bad contact of the springs wiping the
rotors of the variable condensers.

In the Bosch 48, the right-hand knob, or
clarvifier, often will not pealk. T find this due
to the enp-shaped shicld over the variometer
being pressed in or pulled ont too far. This
will hear looking into in case of oscillation,
also.

In the Bosch 28, pultling a resistor across
the secondary of the first AT transfornner
has stopped the howl which ocenrs while the
27 is heating up. The resistor valne must
be found by experiment: 100,000 ohms is a
good figure at which to start.

KOLSTER AND SPARTON SETS
By George M. Robinson

ADING in a Kolster “Model 6-I7 set,

complicated with noise similar to static,
was in & recent ease traced to the volume
control. - Without any alteration ot its set-
ting, even local stations would fade and then
corme baek on with great volume. The vol-
unte control, whieh in this model is a fila-
went resistor in series with the 26-tvpe
tuhes, had heen cleaned and tightened ahout
six weeks hefore to deal with this condition.

The second time, after cleaning all parts
of the control with aleohol, as T had done
hefore, T thinly coated them (even the re-
sistanee wire') with Nnjol. Since then this
tromble has not bheen experienced again,
The grating sound ecansed by moving the
vesistor arm is eliminated also.

As to the excess noises, T suspected the
audio  transformers, and  replaced  them.
This did not eliminate the neise: so 1 tested
the power pack. On tempararily shorting
the resistor hetween the detector tap and
“B480" T fonnd it stopped enfirely.  This
indicated that the noise was in this nnit,
and it was accordingly replaced.

In the same model, T found a set which
could not be turned off entirely. The tubes
wonld dim, hut wonld not go ont.  Tven
turning off the honse switeh wimld not en-
tirely stop the flow of current: theugh de-
taching the ground wire, or reversing the
plug would do so. The latter, however, was
obvionsly improper, becanse the polarity
had been marked before this trouble de-
veloped.

On testing the set switeh., T found the
little cone-shaped plunger was shorting to
the frame, thus completing the primary cir-
cuit through the pilot-light wires to ground.
A new Catler-Hammer switch enred the
trouble.

Some months ago, T rcceived a call to
service a late Sparton A.C. set which wonld
not give sufficient volume on distant sta-
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promptness® |

TOBE 4-Way Purpose
Light Socket Aerial with
every radio convenience
in one small unit—and given
to you free with one year's
subscription to RADIO-
CRAFT. I

This unit serves as a perfect |
indoor antenna, reduces static |
pick-up, and gives clear, pure
tone reception, or—

A convenient and efficient
ground without troublesome
water-pipe connections or long
wires, and—

A power-socket outlet which
may be used for operating set,
“B” eliminator, power pack,
charger or any electrical ap-
paratus, and—

A hightning arrester, protect-
ing the set from all high-poten-
tial atmospheric discharges.

The most convenient of all
radio antenna developments.
TOBE SOCKET AERIAL is
sold with a two-year guarantee. |
Complete instructions showing
many combinations included
with each aerial.

42°-43¢ Streets West of Broadway
A New and Better Hotel for Times Square

Nort alone new in consttuction and
equipment, but new in conception of
setvice and comfore ta its gueses. Die
rected by S, Gregary Taylor, who has
made such enviable successes of the
Hotels Montclair and Buckinghan,

Single Rooms
with tub ond shower

53, 34 ond s5

Double Rooms
with tyb ond shower

$a ¢ $
4' 5 and 6
A few terraced rooms and suites,

exceptionally luege closews, on
an attractive monchly basis.

RADIO IN EVERY ROOM
Entrances 0n 42nd and 43rd Sig

CENTRAL UNION BUS TERMINAL

LOCAYED IN YHE DIXIE HOTEL BUS CONNECTIONS FOR ALL POINTS IN THE UNITED STATES
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tions. It had been returned to the dis-
tributor, who pronounced it O.K. The
owner was advised by one of my custoners
to et in toneh with e, 1 c¢hecked the an-
tenna installation and set, and found volt-
ages and tubes good. At our shop, the re-
ceiver was found to work as it had done at
the owner's home; that is, with no vohime
on distance.

‘The condensers were checked for syn-
chronization, and found satisfactory., On
connecting the aerial to the R.F. amplifier
input, signals ecame in loudly, but unselec-
tively. This pointed to the tuning assembly.
The inductances were tested, and found all
right; but an ohimueter showed a reading
on the second eondenser. Going along the
insulation hetween rotor and stator on one
side of the instrument with the test prongs,
[ found the approximate location of the
leakage, but no discoloration. The con-
denser assembly was then put into an oven,
and baked at a moderate heat for a couple
of hours; after which a test showed no leak-
age, and the receiver worked wonderfully
after heing reassetnabled.  ‘The ovner was
delighted with this result, which seems to
be permanent; he is again sold on his set.
and also on our service.

I would like to say, at this time, that we
wrote the mannfacturers of Sparton for
service manuals, and they informed us that
these are supplied only to their authorized
dealers. 1 believe that cooperation with
Service Men by sending such data would
not only help to give better satisfaction to
the custonmer, but also aid the manufacturer
in his effort to secure more sales.

VICTOR SETS—24 DETECTORS
By Riley Jenks

IT is undesirable to opervate the Victor R-32

or R-45 with a ground connection to the
aerial post; this throws 110 volts across the
condenser bank, which it is apt to damnge.
On these sets, the volume control may be
treated with oil, instead of sandpaper, if it
hecomes noisy.

When replaeing a speaker cone in the
Vietor models, if the centering-screw washer
is flat, reptace it with one of the new-style
washers with twrned up edges. The older
washers wear through the cone much more
uickly  with their sharper edpes.

When checking these sets without metevs,
it is well to inspect the terminal connections
of the Jones plug to see that a soldered con-
nection is not loose. Turning the tone control
ton far down will ent down the volume, as
well as supply a deeper hass.

On *21 type sereen-grid tubes, Inose caps
have defied discovery during trouble shoot-
ing for poor volume: these connections may
he faultv on new tubes.

In the new Sonora screen-grid models,
every "2¢ tube will not work satisfactorily
as o detector, ‘T'rv each of the "24 tubes in
this socket, in turn, before leoking further
for trouble, There will be a noticeable im-
provement in the reception when the best
detector is found, enough to make this
trouble worth while. The other tubes wilt
wark well enough as amplifiers.

The simplest things canse the most trouble,
This was impressed upon me when T found
that the antenna line in one Sonora 9-tube
console set (of 1929 model) was cut through
where it passed under the chassis—thus
erounding the signals and shutting out all

)
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reception. Several Service Men had been np
to investigate this receiver; they tested it
with meters, took it to the shop for a week,
and could find nothing wrong. I doubt if I
would have found it sa ensily if I had not
asked the owner when the set was serviced,
and heird abont my predecessors. 1 then
came to the conclusion that the eirenit must
be all right and the trouble exterior.

VOLTMETERS INTO
MILLIAMMETERS

By George Lay
OST Service Men have considerable use
for D.C. williaunneters of various
ranges. T have qnite an assortient of them,
and they have cost me little or nothing;
and no doubt vou have @ number of good
Jow-resistunee voltmeters.  1f these are of
reliable makes, they may be easily altered
for use as milliammeters.  They are very
little use around the shop now; thaugh still
reliable for battery testing, but noet suitable

for modern all-around work.

Ordinarily, & voltmeter is a milliammeter
with a series resistor added. To change it
back to a millimmmeter, remmove the works
from the ¢ase: von will find a small spool,
connected between one of the terminals of
the wmeter and the moving coil of the in-
strument.  Carefully solder a small jumper
across the terminals of this spool, thus short-
ing out the resistunce; and your voltmeter
is again a milliammeter. 1ts range will have
to be checked, by means of another milliam-
meter of 0-10 scale, or higher, which you
will probably have in the shop or can bor-
row for the purpose of checking.

‘Fhis is done as follows: Connect the meter
in series with the standard instrument, a
414-volt battery, and a variable resistor of
at least 500 ohms maximum.  See that all
the resistance is in cirenit; failure to ob-
serve this may damage one or both meters.
Complete the cireuit. and gradually adjust
the resistance nntil one meter shows full-
scale deflection.  Then, by comparing the
checking milliammeter with the ex-voltmeter,
it is casy to determine the correct scale or
range for the Jatter. ‘The new scale may
be written in on the dial, if it is different
from that originally used on the voltimeter.

1 have found that an 0-10-scale Jewell
voltmeter became a 0-25-scale williammeter,
and an 0-8-scale Weston veltmeter, an 0-8-
scale millinmmeter.  Also, a 0-150-scale volt-
meter may turn ont to be an 0-15- or an
0-50-reading millianmneter.  As soon as the
ratio is determined, it will be possible to
correct the scale

SOME TROUBLES AND CURES
By Archie H. Klingbeil
BOUY fifty per cent of our radio trouble
shooting is undertaken at the request
of set owners who have paid professional
radio men without having their troubles cor-

rectedd. Here are five such cases we have
encountered.
An AC. console, bought by mail, which

developed & tinny rattle, apparently in the
chassis, hud a speaker suspended from the
grill opening by a single screw, and its
vibrating frame was not in contact with the
front of the console.  Additional wood-
screws took out the metallic ring: and a good
clear tone was ohtained.
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fopy DG Hedwane S e 35¢
POLY POLYMET

MET 1 Mfd., 200 Volts
Hl-Yon 1 By-pass Tubular
Mtd.  Fllter Condenser
Condenser 300 Can be useil aeruss

Volt: D.¢ Choke Terminals In
Eath Vietor Nets to re-
$3.60 dure hum

Per Doz. | $1.00 Per Dozen
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A Complete Tester for the Service Man

(Continued from page 139}

shown dotted as X and X may oe omitted.
Switches with neutral or off positions must
then he provided. It the wires are omitted,
the shunts would no longer be in position
for the 100-ma, reading of Swé and Swh; a
new value of 0.27 ohins would then be
necessary.,

The screen-grid current and that of the
seeond plate of a full-wave rectifier may be
measured on position 6 of the bipolar; on
position 7, the plate current of all other re-
ceiving tubes can be taken.

Grid-swing tests niay he ade on position
7; depressing push-hutton B5 connects the
4y, -volt battery in the grid eircuit of the
tule, and alters the hias to that amount.
‘the diference between the plate-current
readings hefore and  after determines the
value of the tube. A screen-g-id tube is
tested hy depressing Bo. “Fhe meter may he
inserted in the sereen-grid and the plate
cirenits, respectively, and a measurement
obtained in each, It the tube is used as a
space-charge amplitier, B5 should be pushed.

External Measvorements

On the eighth position of the bipolar
swilcly, the voltineter is available ior external
measurements; the desired range is selected
by pressing the appropriate button, On the
ninth and last position, the ohrmmeter eir-
cuit becomes available. Readers of Ramio-
Cuarr require no introduction to this or the
A.C. voltineter and their uses.

External shunts have been provided also;
for a S-umpere reading about 1014 inches
of No. 18 bell wire was used. Calibration
is desirable, it not essential; supply houses
are usually very acconnnodating in this wayv.
A rough way of increasing the range of the
millianuneter is to measure the filament eur-
rent of a '99 tube: this should draw 63 mil-
limmiperes at 3.3 volts.

I'he operation of this tester. it will be
seen, is simple, requiring only the care ordi-
narily usedt with any ecostly measuring in-
strumeni. Depressing a higher-range push-
button first when taking voltage readings,
and checking Swit and Swi hefore inserting
the millianuneter in the grid or plate cir-
cuits, are precautions which will avert the
danger of overloading or damaging the
meter,

The general construcetion is indicated by
the layvout (Fig 1) which is dosigned for
the parts specitied; but it may be altered to
suil the constructor's available equipment.
Those used by the writer were:

List of Parts

One bakelite {or hard-rnbber) panel, 7 x
12 inches:

One Weston “Made! 301° milliammeter, 0-1
scale:

One Standard A.C. voltmeter, three-range;

One Weston bipolar switch, Swi:

One Carter “No. 33" D.PND.T. jack switeh,
Sw2;

Three Yaxley “No. 730 Juniar™ S.P.D.T.
switches:

One Marca 9-point sub-panel-mounting in-
ductance switeh;

!

Four "Super-Akraohin® or “Super-Davolin”
resistors: 10,000 alnns, 111 100,000 ohins,
R2: 200,000 olins, 1R:3; 500,000 oluns, R4

Four Carter Type H ftixed resistors; two 3
ohm, k3 and RG; two 0.t-ohm (sce iext)
RT and RB;

One Pilot “Resistograd,” R9;

Four pearl push-buttons, 131-2-3-4;

Two Yaxley No. 2006 D.P.DCT. push-hut-
tons, B33-136;

One Na-ald No. 423 UY socket;

One 43,-volt “C” battery;

seventeen binding  posts, four pairs grid-
leak olips, a six-wire cable, and the neces-
sary adapters.

Oscillators for Servicing

(Continued from page 141)

lations and practice.  Some ot the best per-
forming  bhroadeast receivers are found in
amateurs’ homes.  Friends and neighhors
call frequently on the amateur for repairs
nd advice; so experience with late scis is
1wt lacking.

Long experience, with apparatus which is
much mwore diftieult to adjnst, has made the
average amateur caretul of small  details
which others overlook.  Realizing that cer-
tain factors must be sacrificed in factory-
built sets in order to make them salable and,
also, that sneh design limitations do  not
necessarily apply to a home-nade set, the
waateur set hilder ecan build (o the side)
broadeast sets with  greater over-all gain
and seleetivity; by providing, for example,
letter eoils and more distance hetween parts.
Instead of a small set with coils covered
over with cans, there is a spacious affair
(but with plenty of room in the console),
41 la breadboard,” to show the visiting radie
friends. Few amateurs realize their servie-
ng and set-building opportunities,

“TODAY 1S THURSDAY™
ISTENERS have often complained that
station ealls are not given often enough.
In Australia another important service is
rendered by broadeasters. Station 31.0 of
Melbourne gives the day of the week in its
announcements for the henefit of those who
are so far in “the bush™ that they may have
ost triek of the date.
LE JOLI ACCORDEON
FRENCH radio magazine recently held
a contest to deterning the instrument
most popular with Freneh listeners. The
poll showed that the aceordion headed the
list with more than 1,100 votes. The violin
was second, the ’cello third and the saxo-
phone was at the hottom of the list with
only 128 votes.
A NEGLECTED BY.-LAW
HE city of Cleveland, Ohia, it is stated,
has an ordinanee requiring a permit and
imposing a fee of fitty cents for the erce-
tion of a radio aerial, under a penalty of
£10 or more per dav. Tlowever. the ordi-
nanee has heen forgotten: and the majority
of the eitizens of Cleveland are lawhreakers
in this regard, if no other.
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—BLAME IT=;

on Wobbly Line
Voltage

When tubes burn out prematurely,
when power packs break down, when
volume is weak and tone is poor—
don't husten to blume the set,

Nine times out of ten, it’s wobbly line
voltage. In muany sections, perhaps
yours, the line voltage varies between
90 and 140. Low voltuge means poor
volume and tone. High voltage means
short-lived tubes and power puck
failures.

Don't take a chance: install the

ol Line Voltage Regalator

CLAROSTAT

Operates with any set. Simply snaps
between plug and outlet. Varies re.
sistance uccording to fluctoating line
voltage. Absolutely aotomatic, [P’ro-
vides maximum satisfac- 75
tion-—anywhere—any time $ 1 'l
—any line voltage. And

alll for . i reme——— LIST

for d: garding thi
WRITE or data regardin tu;:]s.

ingemous radio
And let us send yoo our literature on
other resistors, velome controls and
other radio aids.

Clarostat Mfg.Co., Inc.

Specialists in Aids te Better Radio
295 North Sixth St., Brooklyn, N, Y.

PATENTS
TRADE-MARKS

DO_NOT LOSE YOUR RIGHTS

TO PATENT PROTECTION

Before disclosing vour invention to
anyone send for blank form “Evi-
pERCE_oF CONCEPTION to he signed
and witnessed,

LANCASTER, ALLWINE & ROMMEL

(Reglstered Patent Atiorneys)
475 Ouray Bldg.. Washimgton, D. C.

Originators of forms *'Fvidence of Conceptlion””




180

Reduced Rates at

(LEVELAND'S

Newest

East Slxm i

& St.Clair Ave.

Famous

For courtcous service,

unex-
food and comtortable
rooms. ‘The atmosphere pre-
vailing is surprisingly home-
like. Directly adjoining prin-
cipal office buildings, shops
and theatres, Alldining roows
cooled.

Rooms, $2.50 up—

with bath 3$3.50 up

BIJMARCK

HOTEL CHICAGO

|I| Write for Booklet with city map

celled

Iie sure to read the announcement on page
[76 if vour subscription to Rapio-Ciarr
expires shortly,
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' all About Electrolytic Condensers

of the rectifier (two 2161¥'s in parallel),
and also o dual unit having capacities of 15
and 30 mf.  In connection with these units
it may he noted that the electrodes ave
widely spaced, and can seldom short. Ocea-
sionally, the eenter clectrode or negative
terminal does not scat flat against the rub-
her gasket, and it may jar against the posi-
tive anode. It this occurs, the "98 tubes
will not light and the “B” voltage between
the black and brown, red or green wires
will be zero. To locate delinitely a short
cirenit in these units it is neeessary to dis-
connect them entirely, as in testing a filter
in which paper condensers are unsed. A
short in these clectrolytic eondensers may
he remedied by lousening the clammping nuts
on the negative post (cathode) and straight-
cning the post.

Instead of using one container and several
anodes, the makers of the “Acracon® unit
recommend  the use of individnal  single-
anode condensers for each capacity required;
this adviee is hased upon the contention
that considerable eross-current leakage will
exist between multiple anodes at ditferent
voltages in a common electrolyvte.

The capacities commercially available may
reach 72 mf., at 400 volts, as in the case
of the Polymet “E.” The capacity limit,

wire will char in the event of excessive
current.  Swmall picees of doweling between
layers will allow plenty of air cireulation, if
desired, in some experimental arvangement.
Iuses should be provided in the 1l0n-volt
leads, for safety. If a S-amp. eharger is
desived, use No. 12 wire on the secondary
instead of No. 14, which is for a 2-amp.
outfit.  The tube becomes guite hot, so that
a poreclain socket (an ordinary poreelain
famnp socket will do) is neeessary.  The ele-
ments of the tube will redden, bhut this is
normal. The windings will vun quite wnrn,
but ordinary currents should not damage
then.  The ammeter nmst be properly con-
neeted, so that it will vead in the proper
direction. It the socket arrangement de-
seribed is used, the transtorier shonld have
two additional taps.  These will be left to
the experimenter to work out for himself
for the partienlar charging rates desired.
The wire ean be seraped slightly, at a given
position on the winding, connection made,
and the charging rate, when eonnected to
a battery, micasured. "This is vepested until
the desired rate is obtained.

To assemble, slide « core leg through each
winding and then fit in smaller lengths ot
Liminations at the ends to complete the

core. T'he method of assembly is shown in
[Figg. 3. Tf the coils are placed on opposite
legs, keep them close together for betler

The ened Luninations are, there-
fore, shorter. The eore is securely held to-
gether, amvd prevented from hununing, by
picces of strap iron securely holted to the
cove.  These straps are slightly longer than
the laminations and are bolted over the
ends. The entive equipment can be mounted
on a small slate panel it desived. "The tube

eflicicney.

(Continued from page 118)

however, is alimost solely a malter of cen-
ventence and necessity.

A serviee hint concerns the Crosley D.C.
sets which are provided with a lamp socket
on the attachment cord. If a lamp, placed
in this socket, burns brightly, reverse the
plug conneetion to the D.C. line; the Ly
should then light dimly or not at all. When
the set is thus connected properly, the lamp
is to be replaced by a fuse.

The Amrad “Model 1-5" “B™ eliminator
uses a dual 4-8-mf. and a dual 15-30-mf.
Mershon condenser.  The following  table
should be filed by the Serviee Man as a ret-
erence for Lhe cleetrolytic condenser eapacei-
ties used in Crosley reccivers:
eondensers: 608 A.C. (“Gem-
box™), THA (“Jewelbox™), 705 D.C. (*Show-
box™), 706 A.C. (“Showbox™), 609 A.L.
(*Gembox” “Genehest™), 610 AC. (“Gem-
box,” “Gemehest™), H-A A.C, 42 AC.

Triple 8-mf. condensers: T0ID (“Jewel-
bhox™), 40-5, 41-8, 12-5, 82-5, 30-5 A,
S-S A0, 3-8 AC, 3-S AC 60-S D.C.,
61-8 D.C, 62-5 D.C, 63-5 D.C.

“I'win 8-mt.

Tour 8-mft. sections: 80+ A.C. (“Jewel-
(*Jewelbox™).

Triple 10-mf. condensers: 704 A.C,
hox™).

Salvage Qalues in Old Radio Sets

(Continued from page 113)

should be covered over, as it gives a very
disagreenhle, and  strong, light; and the
ammeter (sueh as o Ford ammeter; acen-
ruey s not so essential here), is placed
where it can be easily read.  An ordinar
clip makes eontact with the plate of the
tube.

An interesting stunt can be tried with a
burnt-ont Tungar bulb. A spark coil is
connected  with the open filament and a
spark allowed to pass ingide the tube, 1¢
the filvnent can be made to glow, the eharg-
ing enrrent will start, and the charger will
operate with a burnt-out tube! The spark-
coil should then be disconnected. This is
a very interesting experinent, its suecess
depending upon how hadly the filament is
blown out.

E. F. W. Alexanderson

(Conlinued from page 151)
the standpoint of permanent addition to the
radio art.

The rivalry hetween transoceanie conmn-
nication systems reached the point when a
consolidation of American electrieal con-
panies and “wireless” svstens was formed,
on the suggestion of the late Adimiral Bul-
lard, in order to maintain ownership of over-
sca “ether lanes™ in Ameriean hands. DDr.
Alexinderson was appointed the first chief
enginecr of the Radie Corporation, to ef-
feet the svstematization of its assermbled
constituents, and the extension of its facili-
ties.  “Radio Central,” that marvelous link-
ing of the comnmmicition oflices in New
York to the transmitters and receivers, some
of them lumdreds of miles awav, was the
result.  Today  telegraph, telephone, and

'
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even pictorial messages po out to all quarters
of the world, from controls o eortinent away
from the sending aerial.

It wnas not alone on the large scale that
the engineer worked, however.  He lad to
make practieal hnge generators, and great
mtenna systems which mltiplied the cer
tainty of reception a thousandfold; but the
mark

simme rescarches were to make their
on home radio deviees. Not only did h
wark  an  vacuum-tuhe amplifeation  and

mdulation for transmission, bus his svstem
of tuned radio-frequeney reception  forms
the fundmnental patents for the modern ra
dio receiver. By sulving the problem of se-
lectivity, it made broadeast reception pos-
sible in a zone where broadeasters by the
score are eompeting for the public car. One
of his earliest studies in radio was the proh-
lein of the behavior of iron in a magnetic
field alternating at radio frequeacies and of
dieleetrie hystervsis.  One of the by-prodnets
of the invention of the alternator is that
of the cored high-frequency amplifier,

Not only did the work of Dr. Alexander-
son comniand the respect of Lis profession,
but also the honors, first of the gold wmiedal
of the Institute of Radio Engincers, and
then of the presideney of that organization
in 1921,

In recent vears, the most striking of his
developments, as chief consulting enginver
of the General Llleetric Company, have been
those in the field of television, where he has
heen steadily bailding up o technique which
seems now, for the first tiime, to hring sight
at-a-distance out of the laboratory and into
connnercial possibility,  ‘Twe years ago, he
took television apparvatus out of the huge
lahoratories and set it down in the homne:
where representatives of the press and pub-
lic were admitted to see movine innges in
the little screens of receivers which differed
apparently in ne other manner trom those
in their own houses.

This was followed by the public exhibition
of television images, almost full size, to the
thousands whe visited the radio world's fair
in New York that vear. Those faint, flicker-
ing, but unmiistakable shadow shapes seemed
to Lid their watchers wait vet a little longer,
and television would be here,

The lahoratory of sueh an inventor is no
unobtrusive table in a corner: he who works
on a huge scale must have adequate tools,
A workbench ninety feet fong. lining one
side of a lofty room, down the center of
whicli runs a traveling erane: dynaos, gen
erators and the applinnces of science on
every hand; draftsimen and observers busy
evervwhere  with  measurements,  sketeh
and calenlations—so an evewitness sces the
sanetuin where Dr. Alexanderson presides.

Out of this workshop, a few days nga,
came another surprise for the world.  The
television projector (pictured and descriled
in the previous issue of Ranio-Cuarr) threw
upon the screcn of a theater, in the view
of thousnnds, moving figures far larger than
life. in detail better than ever. The engi-
neer. whose life task has been to make large
hodies nove fuster. has accommplisheld  the
sane feat with even those incorporeal, plun-
tom reflections of distant actors which he
threw into the ether, and caught from it
again.

Television had at last turned th

f

Cariee

RADIO-CRAFT

181

“Learn

Electricity

By Doing’

The N. Y. E. S. teaches pupils of all ages Practical Eleetricity by making them
do actual waork, such as Armature Winding; Building and Operating Motors and

Generators; Wiring Homes, Automobiles,
and Operating Switchboards. Signal and

also Electrical Drafting, Estimating and Contracting,

Thousands of our graduates are filling
every phase of electrical work.
classes,
able vecation,

CHELSEA 2633.

NEW

21 West 17th Street - New

Enroll now in our day or evening
In a short time vou will be earning wages in this profit-
Write or phone for our 64-page illustrated catalos.

YORK
ELECTRICAL SCHOOL

’

Boats and Planes; Wiring
Communication Systems:

well-paving positions in

York City

Remarkable
|

may buy it for 50ec.

and concisely:

DURMAM

RESISTORS

2006 Chestnul Streed
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~
/4 TRANSMITTER UNIT

with 100 Uses ~
Sl\'r.\'l_)l-:lull-i kN MICROPHONE nUT

TON I'owerful  Shees "l
vnplltier Dete, lophone, ¢le., et
thie uni (Y t $ 3. whih 12
gwklet of exnherliments.  Seat C.
U!. S.; Foreign cash with order.
GUILD, INC., 16 Murray St.,
D-930. New York, N. Y

Dept.

REE OFFER ¢
o

With the purchase of 10 Durham Metallized Resis- 21y
tors (until October 15th, 1930} you reecive our
complete Resisior Replacement Guide free; or you

This remarkable booklet shows service men clearly

(1) How to locate cause of trouble in radio sets.
(2) Proper types and values of resistors to use
in all popular types of radio receivers.
Every day, service men are finding this guide a
most valuable aid in speeding up their work—you’ll
be able to domore repair jobs per duy—easier, too!

INTERNATIONAL RESISTANCE COMPANY

“No other Resistor has all of Metallized’s Advantuges”

Send yvour order for [0 resin-

tors—or He—tevluny and got

this valuable Resivtor Re-
placement guide.

Philadelpliia, .

G WRITERS/

' SON
& [ Mmemerd Substantial Advance Rovalties
NG PCTURE}|  ATe Daid on work found acceptable for pub-

lication. Anyone wishin® to write erther
the words or musi~ for songs may sebmit
work for frece examination and advice.
Pastexperience vnnecessary. New demund
created by '"Talking Pictures'”. fully de-
geribed in our free book. Write for it
Today—Newcomer Associates

i31  Earle Building, New York. N. Y.

RETN 4ZRh X000 X

E

OFrF:ctal. Ranio Service MaANUAL which

.\lun_ual ts a_complete directory of all commercial wiring diagrams of commercial
receivers, and is indispensable to Service Men.

VERY Radio Service Man should read the interesting announcement of the

appears on page 170 of this issue. This
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If you are not one of the 20,000 dealers
on our mailing list,write in now. X

JFederated PurchasSer
24 MUDSON ST., NEW YORNK CITY

$3.00

Per Day
and Up

HEEEEMONTCLAIR
NEW YORK CITY
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ook Lovors

. e Ex-Libris=-Book Plates

y/ [, ALEST serles of LD MASTERS book-
< plates, Ttoproduclng antlnue woodeits and
eneratings. Uniane creatlans for boak-lovers

Notasu

able, eany way to reliev

- Rooms
800 Baths
Old Fashioned Hospitality
ina Modern Setting
in the Grand Central Section, 10 minutes l
from Penn. Station, near Times Square,
Fifth Avenue shops and important com-
mercial centres and theatres.
Radio in Every Room
Single Rooms $3 to $5 per day
Double Rooms $4 to $6 per day
S. Gregory Taylor, President Osear W. Richards, Manager

2 STOP TOBACCO?

P Banish the eraving for tobaceo as
thousands have. Make yourself free
and hapgy with Tobacco Redeemer.

stitute, not habit forming.
‘Writa for free booklet telling of in-
juriouseffect of tobaccoand depend-

WRITE FOR who apnreciate the unusual. Write for
Niustrated catalogie  aml  specimen,

CATALOGUE onelose 10 eents for malling clarze
ISKOR PRESS. INC.. 11 Park Plaee,
D

Dept. y28 Clayton, Mo,

the craving many men have. | FREE
Newell Pharmacal Co. BOOK

ept. A-930, New York, N. Y
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Short Waves on Your
Broadcast Receiver

(Continued from puge 155)

tried ont. If no sigirals are hearvd, one of
the windings should be reversed. I this is
found correet all the other coils should be
wound in this direction.

Operation of the Converter

Fov operalion, the .000:35-mf, condenser
C2 is set about half-way ing the broadeast
receiver dial is set at ubont 900 ke, (333
meters); and the volume control is turned
nearly all the way on.  Signals are tuned
in on the vernier dial controlling €. \s
stated  before, there shonld he no squeals
or whistles: it there are any, the cirenit
should be checked over earetully.

I'he rvegntar aerial can be nsed, although
the set will have plenty of pep without any
aerial at all. It “frequeney tor dial setting”
curves arce plotted for all the short-wave
coils, they will help greatly in fishing ot
the foreign stations. Your luek in this di-
rection will depend also on the sensitivity
of the brondeast recciver unsed; its regular
volnme control is used
short-wave signal strength, too.

Don’t think that anxthing is wrong when
vonu find that short-wave signals ean  be
tnned in on the hroadeast diad ; this is natural
with the frequeney-changer shown here.

IFrom o commercial standpoint | believe
this recciver offers the greatest value as o
lielp to dealers in towns where there are no
local stations, and where daxvtime reception
is «liticalt on account of the
level.

When the Kentneky Derby was run, the
writer was in a dealer’s store in a small
town in Alabama. A crowd had gnthered to
listen to the race. A typical Seuthern
thunderstormn was  approaching, and  the
static was terrific on the broadeast band;
hear absolutely
nothing  from chain station a
hundred miles away,  As a last resort, we
tnrned on the short-wave converter here
deseribed. You ean imagine evervone’s sur
prise when the race report came through
from WGY's short-wave station with a wal-
lop that made e jump for the volume eon-
trol; and there was vervy little statie.

for control of the

high noise

it was so lond we conld

powerful

TELEVISION ON LARGE SCALE
ELEVISION broadceast studios, it is
mnounced, will be one of the importnnt

features of the huge Rockefeller group of
buildings, to be erected in the center of
New York City to house a great entertain-
ment center. In their magnitude, these will
excel any previous single group ot huildings:
and the cost is estimated at  $250,000,000.
several years will be required for their com-
pletion, and in that time, it is helieved, hone
television will have reached the slage of
wencral acceptance.

SOUTH AMERICAN PROGRAM

RGENTINE independence day was oh-

served on May 25 with an international
broadeast  from  the powerful  telephone
transmitter 1.5G at Monte Gtande, near
Buenos Aires. This station, on 15.02 meters,
hias often heen heard directty by short-wave
fans in the United States.
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An Improved Neutralizing Circuit

(Continued from page 157)

signed on the assumption that the tuned in
it ecirenit is direetly connected between
grid and filament.  Now, if this were not
so, we niight consider the usual ground or
filument end of the tuning coil to forim an
“unknown™ corner of the bridge: and in
such o case, therefore, the ftour corners
would  tollow autematically, namely—grid,
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single stage of wewtraiized radio frequency.

plate, filament and an unknown. "I'hese four
corners would then he separated by small
capacities—two fixed and two variable. I'he
two fixed are, obviously, plate-to-grid and
grid-to-filament ; the remaining electrode ca-
pacity (that between plate and filanient) is
mmaterial since it s, in etfect, across the
output inductance.

The two variahte eapacities would be pro-
vided experimentally by two condensers and
adjusted {o o ratio equal to that obtaining
hetween the two fixed tuhe capacities, so
that Cpg:Cpf::C1:02.

It might be rcasonably thought that, te
dispense with the nsual direet conneetion,
between  tuning  eoil and  ftilament, would
make for very ineflicient working.  So it
wonld if we were dealing with other than
radio frequencies, or unless a large capacity
connected these two vital peints.  In this
case, however, one of the variable condensers
serves this purpose, and is large enough tor
reasonable efficiency.

Hence we arrive at a perfect bridge cir-
cuit in which both interetectrode eapacities
of the tube are neutralized; no tapped coils
are necessary, so that parasitic escillations
are impossible; and the bridge reniaing per-
tect, no matter what form the input and
output inductances may take. (Fig. 1D.)

Application to Receivers

In Fig 2, a two-tube circeuit, wsing the
new system in a single stage of R ampli-
fieation, is shown in detail. Here RITT is
an ordinary delector coupler with a tickler
winding L5.  Note, however, that the bot-
tont end of the antenna coupler secondary
.2 is at a eritical eapacity, compared wilh
the rest of the eircnit. It is therefore im-
possible to couple the aerial to this coil
either directly or through a large condenser,
or even by oa primary L1 wound  direetly
over the secondary. A suitable close-coupler
must be used here, with both primary and
secondary wound on the sawme torm, and
separated by a suitable space. From 20 to
30 turns on Lhe primary, and 50 to 80 on
the sccondary, depending on the size of the
tube and the capacity of the tuning con-
denser, will he suitable.

In adding 1107 stages, the samme method
must bhe used; for pirt of
winding of an interstage coupler is at ~B3.
potential, as the antenna winding s at
ground.

Theoretieally, the neotralizing eondensers
may lave any value, so long as the correct
ratio between their settings s presvrved,
l'ru(‘ii(‘:lll'\‘, a  smal) (.(l()()l-mf.) variable
with two sets of stators and one rotor is
very satistaciory.  In this type, as the ca-
pacity is reduced on one side, it is inereased
on the other: so that the correct setting can
conveniently be found. ‘The actual neutrali-
zation is performed in the eustomary manner.

A finad civenit (Fig. 3) comprising four
eflicient tuned stages of LIS awaplification,
completely undamped, and utilizing the tnll
rated plate voltages, is claimed by its de-
signer to be perfectly stable from 180 ineters
upwards. A prid-bias detector is almost
essentialy, with sueh high amplification.

The resistors R1-2-3- are cniployed, he-
tween the tnning ¢oils and ground, to make
possible the application of proper grid bhias
and keep oul line-voltage hum, which may
often be picked up with sets having entirely
“free” grids, They may have values of one
or two megohms; and jt is possible to use
very much lower resistances before cirenit
instability appears.
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A receiver with four stapes of tuned radio-frequency amplification, desianed by Mr. Allison to

employ his new neutralicing civeuit.

It wwas constructed with British componcnts, and no date as
to values are available cxcett as given in the article.

The cxperienced constructor will wndoubtedly

be able to adjust the circuit to his own apparatus,

| The books are espec
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Learn Radio
Telegraphy

This new lbrary contains the essen-
ttal fnturation tor he student who
wlshes to learn radie jelegraphy,
Lally written for
Not gnly are all
concerning radin

home study work.
the essentlal faet
telesraphy glven. but the questlons
and answers whieh are used for gov-
arnoient examinations are all covered.

Library of
Practical Radio
Telegraphy

647 PAGES, 5% x 8, 3
314 ILLUSTRATIONS —

VOLUME |—Practical Radio Tetegraphy. The theory and
practival eperation of all Iynes of imodern comblercial are,
spark und vargum  tube transmltiers.  Complete data i
all kinds o1 up-te-date radio receivers.

VOLUME 1l1—Radio Operating Questions and Answers.
Setond Edition.  Thls velume covers Ihe advanves sloce
1921 in the art of radio communication, 1t tqke: fnto
aerodint - the  new dechnique of broadeast-statlon cperatlon
and eonshilers electrical. meehaniead and physleal foprove-
ment s Questions and answers on (the leading prohlems of
radio operntion are most  curefully worked ont for the
student prepuring tor hls operator's license.

Examine these books — No money down
Kxamine these books—use them for 10 iavs free. Then
after you have seen them. decide If these books aren't
warth five alollars 10 you. If you Keep thein you have
anty to remlt $1.04 in 10 days nod $2.00 a menth for w
luohths If they are pot satisfuctory you have only to
return them,

McGRAW-HILL FREE EXAMINATION COUPON

P S et s e o ———————

| McGRAW-HILL BOOK COMPANY. INC.. |
370 Seventh Avenue, New York,

Gentlemen:—SNend me (he nmew Library of Practical I
] Radie Telegraphy, 2 volumes. all charges prepail, for I
10 «fays® Free Examination 1 will send £1.00 §n 10
| days. and 32,00 2 wontl until $5.00 has been paid, or |
l I will return the baoks postpuid. I
| ~ame oo |
i Home Address ....... '
l City and’ BUE s o ol s froribion 5o - e« iernmeen II
I L S ey S — o '
| Name of Company....... R.C. 9-30 |

IN A.C. RADIO
Y Only AMPERITE automatically in-

sures stable line voltage for electric
radio. AMPERITE saves trouble,
saves tubes, saves service. No
radio is modern without AMPERITE.
Demand AMPERITE in the electric
receiver you buy or build.
FREE—Useful AMPERITE Bulletin

and list of AMPERITE.equipped
radios. Write Dept. RG-9.

“AMPERITE (grporation

561 BROADWAY. NEW YORK

Self-Adjusting
 VOLTAGE CONTROL

Double the life of youm

coat and vest with correctly
matehed pants, 100,000 patterns.
Every pair hand tallored to your measure;
no *‘readymades.** Our mateh sent FREE for
your 0. K. before pants are made. Fit
guaranteed.  Send piece of cloth or vest today.
SUPERIOR MATCH PANTS COMPANY
Dept. 378, Chicago

115 So. Dearborpn Street,



Your
CHOICEw

One Year’s
Subscription

scientific

Storfes of
future combined with racy,

developments in the
action-filled ad-
ventures, are contributed (o WONDER
STORIES, by the foremost authors of scien-
tific fiction. The greatest treat of Your life
is in store for you when you subscribe to
WONDER STORIES, the magazine for the
intelligent map and woman.

OR
AMAZING

fective

TALES

Now you can read of Sclence and Crime in
Arthur B. Reeve's own magazine, AMAZING
DETECTIVE TALES. You can read how
criminals make themselves imvisible to human
eyes. You will learn of the mysteries of
MIND MACHINES, which control men’s
actions. You will be told what is happening
teday and what will happen in the next

hundred years.

MONTHS OF
8 EITHER $100
STELLAR PUBLISHING CORP,  EC:

98 Park Place, New York, N. Y.
Enclosed find $1.00 for which cnter my sub
scription for eight monlhs to
O WONDER STORIES
[} AMAZING DETECTIVE TALES

check which,
Name

T'housands of opportunities for young
men to enter the Newspaper feld.
Fascinating work. You will meet ine
teresting people; interview celehrities.
A famous New York reporter with
twenty years of practical experience
has written a whole course of jour-
nalism and reporting in six casy les.
— sons. He shows you the short-cut to
success. He tells you what to do and what not to do,
to become a successful reporter. Send today for
the “PRACTICAL COURSE IN JOURNAL-
1SM,” by Henry John Brockmeyer of The New
York Ewvening Post. Just drop us a Pestal Card—
no need to send money., We will mail you the
whole set of six books and you pay the Postman
$3.00 plus a few cents for postage. No more t¢
pay. Money absolutely refunded if not satistied.
PRES 1LD
New Yorx.

16 Murray Street, Dept. D-930

SCHEDULE OF STANDARD-
FREQUENCY TRANSMISSIONS

I'TH the increasing use of short-wave

receivers, the standard-frequency sig-
nals of WWV, Washington, may bhe of in-
terest to fans as well as to amateurs. 'The
importance of having a snitably-ealibrated
instrument, preferably a wavemeter sepa-
rate fromn the recciver, is very great in lo-
cating distant stations. While the announce-
ments are made in telegraph code, the time
may be checked by those who have an ac-
curate timepiece. The general code call is
given at the beginning of each twelve-minnte
period, as scheduled, on the dates listed
helow. After two minutes of this a series
of long dashes with the code letters WWV
(—— . - ) are transmitted for
four minutes, and then an announcement of
the frequeney and the transmission to follow
is given in code. There is then a four-minute
panse for adjnstinents before the next trans-
niission,

Information is furnished in l.etter Cir-
cular 280 of the Bureau of Standards, Wash-
ington, D. C. (which may be obtained on
application to that institution) about meth-
| ods of using these transmissions for calibra-
| tion, The schedule for the rest of the year
i is as follows (the times are those of the
commencement of each transmission on the
given fregquency, and are Lastern Standard):

August 20 and November 20: 10 p.m, ,000
ke, (719G meters); 10:12 pan, 400 ke
(68.14 melers): 10:24 pan, £800 ke (62,46
neters) ; 10:36 p., 5,200 ke. (57.66 meters) :
10:48 p.m,, 5,800 ke, (51,69 meters): 11 pan,,
6,400 ke, (1685 meters); 11:02 paa, 7,000

ke, (42.83 meters); 1124 pan, 7,600 ke
(39.45 meters).
September 22 and December 22: 10 p.m,

550 ke. (5451 meters): 10:12 p.m., 600 ke
(#99.7 meters); 1024 pan, 700 ke. (4283
meters); 10:36 p.m., 800 ke, (3748 meters):
10:48 pan., 1,000 ke, (299.8 meters); 11 pan,
1.200 ke, (2499 meters); 11:12 pan, LH0OO
ke, (214.2 meters): 11:24 par, L5000 ke,
(199.9 mcters).

October 20: 10 pm., 1,600 ke, (1874
meters): 10:12 pang, 1800 ke, (166.6 meters)
10:24 p.nn, 2000 ke, (149.9 meters) s 10:36
pnt, 2400 ke (1249 meters): 10:48 pan,

2.800 ke (107.1 meters); 11 p.m.. 3200 ke |

[ (9.6 meters): 11:12 pau, 3,600 ke, (8328
| meters) ; 11:24 pan, $,000 ke, (7496 meters).

| 'ROUND-THE-WORLD RELAY

FLAY hroadeasts half-wav aronnd the

I earth and back have been followed by
| one whieh went all the wayv around, by means
of fonr transmitters. On June 30 a talk
which went out from W2X A, Schenectady,
was picked up and rebroadeast from PHIL
Hitversum, Holland. PLS at Bandeeng,
Java, sent it on to Syvdney, Australia; and
VK2ME at Svdney sent it hack to Schenee-
| tady, where the fifth transmission on longer
waves was made hy WGY. Oscillograph

“AN ADDRESS OF DISTINCTIORN"

B The
FORT HAYES
HOTEL

| Around the Corner
‘ fron Everything
300 ROOMS A DAY
eack _ $9P50 sivore -
WITH BATH $4 DOUBLE
|
‘ Finest Iotel in

COLUMBUS

Youll enjoy the beawtiful Jobby
with its $150,000 worth of the 'ate
Sarah Bernhardt’'s Furniture
PLENTY OF PARKING SPACE
GARAGE IN CONNECTION

R. B. BUNSTINE—MANAGER

records measured the time of the program's |

travel.

As a matter of faet, the signals of any of
these stations, if the skip-distance fell right,
might be picked up after going completely
round the world one way, if the interterence
from the original transmission were not ton
great.

QuUIT
TOBACCO

No man or woman can escape
the harmfu | effecta of tobacco.
Don‘t try to banish unaided
the hold tobacco bas upon you,

Join the thousands of inveter-
ate tobacco umers that have
found it eany toquit withthe aid of theKeeleyTreatment.
TreatmentFor
TobaccoHabit
Successful For
Over 50 Years
Quick ¥ banishes alt craving for tobacco. Write today
for Free Book telling bow toquickly Fres yourse!f frem
the tobacco habit and cur Mooey Back Guarantee,
THE KEELEY INSTITUTE
Deopt. L-705 Dwight. lllinois

TURN TO PAGE 186

and read of the interesting announce.
ment regarding technical, mechanical
and home workshop magazine which
1s now published.
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Taking *‘Static’s” Picture

(Continued from page 163)

In addition to this, the operation of several
stations at once made it often possible to
determine the direction from which a strong
impulse came,

1t has long been known that ‘“tropical
static” is the worst. The opcration of broad-
cast stations on intermedinte wavelengths
has heen almost prohibited in the tropies by
the smallness of the area in which they can
overcome static; and not till lately has the
problem been scriously attacked by the con-
struction of short-wave stations. The un-
imaginable violence of this electrical dis-
turbance is shown by the report that at
Khartoum, in the Egyptian Sudan, three
thousand siz hundred impuises of static per
vecond were counted on the oscillograph ree-
ord.  Sueh static causcd, not sepirate cracks
and crashes, but piereing bigh notes. In
England, however, the average number of
atimospheries is found to Dbe about ten a
second during the day, and about fifty a
second during the night.

The eonclusion was that, while these at-
mospherics varied in strength from a maxi-
mum  (depending on the locality) to very
feeble signals, there is no possibility of over-
coming them by amplifying the signal; for,
when the sensitivity of the receiver is in-
creased tenfold, the numhber of atmospherics
which it can detect is increased a hundred-
fold.  Incidentalty, while a strength of
1/250-volt per meter in the antenna was con-
sidered the basis for connting ordinary static
impulses, one weasured in Khartoum pro-
duced a voltage of 250 in the aerial

Lightning Causes Static

The fact that the most intense static
comes obviously from the center of storms
has been especially well-known since the ex-
perience of the U.S.S. Kittery in the tornado
of Septeniber, 1926, which swept Miuni.
T'he research of the British investigators
show, al each houyr of the dav for which
records were made, one predominant source
of atmospherics; which was indicated, on
a chart of the workl which had been made
on the inner walls of a cubical room, when
directions from different receiving stations
were plotted.

The average atmospherie lasts about one
five-hundredth of a second; in the tropics,
and regions of intense cleetrieal disturbance,
thev come so fast that they are not cleanty
sepavated, but appear in groups which cre-
ate ragged ontlines on the oscillograph, and
send out harmonics down even to the ten-
meter wavelength—usually quite statie-free.
As a matter of fact, most static discharges,
reated by strokes of lightning, have a very
long fundamental wave, in which most of
their energy is quickly dissipated; the dis-
turbances heard in our broadeast recvivers
are largely their harmonies.  The most con-
venient wavelength for a maximnm of statie
records is thirty theusand meters; here it
is found that the atmospherie, as descriled
above, tends to give a very impure ALF.
note, in the order of 500 ¢veles,

At two thousand miles the average light-
ning flash, with a eurrent of ten thousand
amperes at a height of a mile or more,
ereates a static signal of about 60 milli-

RADIO-CRAFT

volts per meter at its peak—suflicient to
interfere with a very strong local station,
‘The estimate is made that, the world over,
there are prohably a hundred or two hun-
dred lightning flashes every second.  Each
of these ereates a whaole chain of atmos-
pheries, several hundred in fact, which pro-
duce an aundio frequency.

In the reeeption of pictures transinitted
from a single station, by the Fulton system,
at various points, it was possibile to measure
the comparative times of arrival of a cer-
tain atmoespherie. A record made in Spain
was compared with one made in Belgium
and another in England; eaeh had the same
static irregularities in the pictnre. Com-
puring the time of their receipt with the dis-
tance of the picture receiver from the trans-
mitter, the difference in time (.006-second
from Spain to England) could be meas-
ured.  The disturbances were taking pluce,
evidently, in a storm region in Africa or
ofl its coast.

JUDGE CALLS WITNESS BY RADIO
HEF Dbroadeast appeal for a prodigal
son to return and the description of a

eriminal sought by the police, are not un-
familiar to radio listeners in this country.
In Saxony (Germany), however, a short
time ago, a judge hroadeast an appeal for
the appearance of an important witness
whose existence, but not his identity, was
known; in order that the truth might he
brought out in conrt. The unigue attempt
was suceesstul,

HAM CORRESPONDENTS WANTED

1 would like to communicate with some amateurs
that operate a Station, to get information on siort
wave transmitters and a few other things regarding
short waves.

Emar Nevsow,
Doy 467, Burlington, 1ash.

A similar request is received from Clayre L.
Matz, Box 83, Delane, Pa.; and Irving Filderman,
8528 118th St., Richmond I1ill, New York, asks
advice on short-wave tuners.

CIVIL AND MEAN TIME
Editor, Rao10-CRAFT:

I would like to call your attention to the fact
that Greenwich Mean Time is no longer in use. A
number of radio magazines, including yours, quote
schedules in Greenwich Mean Time which are
twelve hours in error. iriefly, Greenwich Mean
Time, which was discontinued in 1925 by the inter-
national astronemers, started at noon. Since 1925
time is counted from midnight; midnight at Green.
wich being 0000 hours Greenwich Civil Time, also
called Universal Time.

It seems to me unfortunate that many tadio
publications make this error; as it is apt to be
confusing to anyone who. has studied astronomy.
I was quite confused hy it myself, and wrote to
the Mount Wilson observatory.

Grorge LEANDER Smitm,
Los Angeles, California.

(Tt is true that before 1925 astronomers were in
the hahit of publishing their calculations in tables
which hegan the mean solar day at noon; a habit
which originated in the fact that noon was the
natural time of observing the sun. However, in
modern astronomy, this was no longer essential:
the more so as actual noon and meaw ncon are not
the same. Mean time, no matter what hour of the
day it is reckoned from, is hased upon the position
of an imaginary® “mean sun’ revolving around the
carth at a steady rate of speed. For that reason,
the present Greenwich Civil Time is legitimately
called “mean time” and it is still customary to
abhreviate it as GMT; a form easily understandahle
by readers who are either familiar with astronemy
or know nothing at all abont it—Editor.)

“‘The Rrst mean sun (5 a son-of a-Qun,

But the sceond mean sun s worst:

When the first mean sun is half throwgh his run,

The second mean sun is first”

—Old Nuval Academy Bailad.
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i The New Protecto
!Voltage Regulator

The simplified Voltage Control is here.
|Compact and the only Voltage Regulator
that sells for 50c and does the work of one
that costs many times more.

The “NEW PROTECTO VOLTAGE
REGULATOR" saves your tubes from blow-
ing out by reguluting the current flow. It is
an essential attachment enabling you to
| obtain the best results from your Radio set.

51| &

PROTECTO

MANUFACTURING CO.
1157 Flatbush Ave., Brooklyn, N. Y.

If your dealer cannot
supply you, we will be
pleased to  fill  your
order.

Write for Information about the NEW

H-F-LL MASTERTONE
LABORATORY MADE RECEIVER
The Year's Outstanding
Radio Achievement

HIGH FREQUEHCY LABORATORIES
3900 N. Cilaremont Chicago, Il

ALUMINUM BOX SHIELDS

Beautiful silver dip finish, 5 x 9

x 6 inches, $1.89. We make any

size to order In 24 hours.
Shielded Choke Coil, 45¢c,
.01 Mica Condenser, J35c.

BLAN, The Radio Man, Inc.
89L Cortlandt St., New York, N. Y,

ATENT Write for Free Guide Book,
"HOW TO OBTAIN A
TENT” and Record of

Invention Blank. Send model or sketch and descrip-
tion of yl:tlnr lll]vel'llIOIlofor our }-rcc Opinion whether it
comes within Patent Office Rules. RADIO and ELEC-
TRIC\L ann a Specialty, Prompt, Eficient Service.

MENT Of FEES IN INSTALLMENTS
VICTORJ EVANS & CO., 923 - 9th, Washington, D, C.

SOMETHING DIFFERENT
== No Flint. No Friction,
MAKE UP TO

$40 A DAY

Showing My Mystery Lighter to

Men. What Makes It Light?

All Guaranteed. No Flint or Frictlon.
New Principle of Ignition. Ssmple
with Sales Plan, 25c.
Bilver Plated, $1.00. Agents write for
propositlon. NEW METHOD MFG. CO..
Desk SF-9, New Method B1dg., Bradford, Pa,

Bample Gold or
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EVERYDAY

ECHANICS

Will Increase Your
Earning Power

Whatever your job, you will find In
EVERYDAY MECHANICS labor-saving
kinks which will help you to get more
work done in less time and will bring you
recognition from your employers. If you
do machine shop work of any kind, auto
repairing, sheet metal work, electrical
work, farming, concrete work, carpenter-
ing, tool making, poultry raising, painting,
plumbing, masonry, building, glass work,
welding, or general repairing, a yearly
subscription to EVERYDAY MECHANICS
will pay for itselt a thousand times over.

Make Money
in Your Spare Time

thousands of amateur
mechanics and spare-time workers are
making 510 to $100 a weekh EXTRA
MONEY by servicing vacuum cleaners and
washing machines, repairing automobiles,
manufacturing book-ends, lamp-shades, tool
chests, chairs, tables, unique ornaments,
concrete articles, photo frames, flower
boxes, ladders, tanks, garages, gliders and
innumerable products in everyday wuse.

Hundreds and

EVERYDAY MECHANICS teaches You
HOW to turn Your spare time ioto
MONEY, EVERYDAY MECHANICS is

staffed by real engineers and practical
mechanics who tell you about the latest
ideas and inventions which ou  can
CAPITALIZE to your QWN PROFIT.

Contents

SPACE DOES NOT PERMIT US TO
PRINT THE 58 FEATURES IN THE
CURRENT ISSUE OF EVERYDAY
MECHANICS. But the following titles
will give you some indication of the in-
teresting and valuable contents:
HOW TO BUILD a TREASURE FINDER
BUILDING A MODEL AIRPLANE
HOW TO BUILD A MODEL STEAM
TURBINE
NEWSPAPER CRAFT — NEW USES
FOR OLD NEWSPAPERS
TEST HOPPING AND FLYING A
GLIDER
SENSE, NONSENSE AND RELATIVITY
and fifty-two other helps and fascinating
features” about Automoblles, Aviation,
Chemistry, Construction Work, Electricity,
Magic, Metal Work, Radio, Photography,
Shop Work, Woodworking and new devices.

A Special Offer

In order that you may rot miss any of
the splendid features now appearing in
EVERYDAY MECHANICS and oppor-
tunities for making money from the unlque
‘tips' that are published in every issue,
the publishers will send this valuable
magazine DIRECTLY TO YOUR HOME
every meonth at a reduction of ONE-
THIRD off the usual subscription price.
But to take advantage of this offer you
must act quickly. Tear off the coupon
below and mail it today. YOUR FIRST
COPY OF EVERYDAY MECHANICS
WILL BE SENT YOU BY RETURN
MAIL.

l‘ Mail Coupon Today

EVERYDAY MECHANICS PUB., Inc.
96-98 Park Place, New York, N. Y. RC-9

Please rush my first copy of EVERY.
DAY MECIHANICS. I cnclose .

] $1.00 for one year's subscription

[0 190 for two years’ suhseription

O 2.70 for three vears’ subseription
(Check one of the above)

NAME .. ...
ADDRESS

T Vi il o bivb e bos i s

NOTE: This speeial subscription offer may
Le withdrawn at any time.
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Radio-Craft’s Opportunity Column

TO make this magazine of additional bhenefit to
Service Men, Ravio-Cxart has instituted a new
feature, of which advantage may he taken, firee
of charge, by auy Service Man. We will print
short notices of the same natmre as those which
follow; and will forward to the writer of any of
them the replies which may be addressed to him
(by the number given) in care of Rapio-Crarr.
We can undertake to publish the same notice ouly
once.

We must reserve the right to condense all let-
ters into their most essential details; amd we urge
all our correspondents who use this service to be
as congise. though thorough, as they would be in
the composition of a paid advertisement which wounld
cost them several dollars.

Service Men seeking employment should give,
at the Dbeginning, the important details which an
employer will first ask; and auyone oliering em-
ployment to a Service Mau should hLe equally
specific.

It is desirable that references he given in all
letters seeking employment, ete.—uot for publica-
tion, but in order that Rapro-Crarr may verify
the statements made, if requested to do so, by
parties interested in replying to the advertisement.

Please give all information for publication on a
sheet of paper separate from the questionnaire,
which is filed by us. Age, years' experience, do-
mestic affairs, etc.; and do neot forget to put your
name and address on each sheet. \We have several
requests lacking these important details, which we
cannot publish as yet. .\ period of at least one
month wmust elapse between receipt of letters and
publication; as the forms of Rapio-Crart close
several weeks ahead.

We cannot publish under this heading any ad-
vertising of a commercial nature—for the sale of
goods, of instruction, €tc.; or for an employment
agency. We cannot publish offers of general serv-
icing for the public, or service representation of
a manufacturer in a district. For the former, local
advertising mediums are available, and as to the
latter, a manufacturer requesting such information
will he given it directly from the files of the
NatroxaL List or Ramio Service Mes.  An-
nouncements sceking or otlering regular employ-
ment, however, will be accepted under the condi-
tions stated above.

The writers of any of these requests may be
addressed as Opportunity No. .o (number

given below), in care of Rapro-Crarr, 98 lark
Llace, New York City.

(Opportunity 78) R. T. \. graduate, one years
servicing experience, secks position  any branch
of radio; salary unimportant if suflicient for ex-
penses.  Age 20. (Uhio.)

(Opportunity 79) Service Man, radio factory
experience, secks conuection offering laboratory or
sound projection experience.  llas serviced theatre
installations; taken courses in radio engineering.
Work in Canala preferred.  (Toronto.)

(Opportunity 80) lustrument maker aud machin-
ist, 10 years' experience in electrical and mechanical
production, four yecars' independent radio serviee
work, seeks position with manafacturer in  plant,
service or testing: can qualify as foreman in any
Lraneh from parts to testing. {(New York City.)

(Opportunity 81) Service Man, four years’ ex:
perience on all makes, high school education, wishes
or radio laboratory:

position with manufacturer

free to move or travel, starting salary not im

portant. Age 21. Single. (Detroit.)
(Opportunity 82)  Service shop wants iuside

Service Man with some experience on Luth Lattery
and electric sets.  (lowa.)

(Opportunity 83)  Young man, N.R.I. graduate,
wislies connection with laboratory er factory where
he can work under experienced direction with chance
of advancement. (Pennsylvania.)

(Opportunity 84) Service Man, seven years' ex
perience, own business, has eguipment, high scheol
graduate, R. C, A\, Institutes course, wishes to take
charge of service department in good sized eastern
city, and build np husiness on salary and benus
basis. (New York State.)

(Opportunity 85)  Sound technician aud pro-
jectionist, acoustical engineer, nine years’ radio ex-
perience, former amateur, experienced in sound
equipment and pmblic-address work, desires position
doing sound picture or acoustical correction work.
Go anywhere. (Washington State.)

(Opportunity 86) Service Man, four years' ex-
perience on all tyvpes of sets, N. R. L. graduate,
wishes position servicing for mauufacturer or jolr
ber. Will go anywhere. Married. (New York.)

(Opportunity 87)  Service Man, working for
self, N. R. I. student, amateur license, wishes posi-
tion servicing or in laboratory. Has car, will wo
anywhere, Age 21, (Iowa.)

Radio-Craft’s [nformation Bureau

(Continued from page 164)

mendation, Mr. Houck points out that the Claro-
stats tised in his set-up were the standard variable
nmts, with a range from zero to about 500.000
ohms: such as are used in, for instance, the Majestic
“Standard” and “Super B eliminators for regu-
lating the voltage at the ‘detector”™ and ‘‘inter-
mediate” taps on these eliminators. Further, Mr.
Elouck states: I would suggest that you place
the (added) vartable resistors ontside of the elimi-
nator’ (which may be eonveniently done Ly mount-
ing them on a separate pauel. or perhaps on a por-
tion of the main panel—Lditor) “and in each
positive lead of the eliminator. Give this eircuit
a trial. If you have excessive hum or noise you
can then add the choke coil in onc of these positive
leads if necessary; usually the 180-volt tap, outside
the elininator.”

CLAYTON SHORT-WAVE RECEIVER
(88) Mr. Lionel Richardson, Vancouver, B. C.,
and Mr. Ray Al Tlolden, Cleshire. Mass.

(Q.1) (AMr. Richardson) [ find that the metal
case of the Sargent Seven receiver has exactly the
dimensions specified in the article "*\ Triple-tuned
R.I>. Short-wave Receiver.,” by 8. II. Clayton, in
the Tune issue of Rapro-CrarT.

Sorry to say, I have not heen able to make the
circuit oscillate; and after going over it backwards
and forwards. must acknowledge myself Dheaten.
All voltages test correct. A\ “G-10" condenser
(.001-mf.) has heen used as C11. Radldie dealers
say there is no such thing as a No. 227 R.I°. choke
in the Silver-Marshall line. Resistors R1 and R2
are indicated in the dingram as 1.0 meg. and in
the list of parts as 0.1-meg.: which is correct?
ITave tried MAero and home-constructed W.I°. coils
with continued lack of success.

The symptoms are as follows: nothing is heard
Lut a steady rumble; until the grid of the detector
tube 13 touiched, when the set goes entirely dead
(instead of squealing, as most sets would). Re-
versing tickler connections does not help.

(A.1) The W.F. ehoke should be the **No. 277."
Also, resistors R1 and R2 are 0.1-meg. [nstead of
a G-10 condenser, a (i-5 1.0005-mf.) unit, as listed,
will probably work best on the short waves: if this
is leaky it may explain the effect that is described.
Resistors R1, R2, R3 should he carciully tested for
rated valies under load. Also. all the by-pass
condeusers should he carefully tested for capacity :
and to find whether there is the least hit of leakage
(this is the most likely cause of the tronble).

Altheugh it has been determined that all voliages
are correct, it will he well to ¢heck the plate cur-
rent of each tube and determine whether it is
passing the rated amount.

Discounect all leads to tubes preceding the de-

SECONDARY

TICKLER

G,

DA AN

T v
To  Tova TO TOV3
RFC-3- PLATE RFC-4- PLATE.
(Fia. 088.) Proper coil councetions to the

General Radio mounting, wsed in the receiver
previowsly deseribed by My, Clayton.




T]_’ain for a better Job!
stupy CHEMISTRY

The field with a future!

HY should you spend vour life in

the hopeless rut oi the untrained

workman? You kuow that it holds
no pmspects (e sou. and swine day when yuu realize
that you have pained nothing for your years of labur,
Itowill be toa Jale to pull yoursell out. NOW iz the
time to gpuarantee your fnlure by gelting into €1
jstry—the one field that offers you beundless oupor-
wunitles for a cowfortable living, an enjoyable occupa-
tion, weaith and even fae.

MR, CHARLES W. SUTTLE, of forgan,
Okla. (at fcfr on top). s decply nterested in
chemieal research, He performs hiis experimental
work in s ocli-cquipped home lcboratory,

MR, O T. b BRANDT, of Scattle, Wash.
(center photograph), 15 an analyticas chemist of
demenstrated ability, fn his home he has equip-
ped a laboratory coutaining several thousand
dallurs’ worth of equipmeut, boughs cutively twith
carihigs frem  spare-trne werk while he was
taking our course.

CMROVIRGHL REDGATE, ¢f Hutchinson,
Kaus. (bottom rvight-hand phote). began doing
professional aualysis on commission. cven before

he ecompleted his course. He is alse the tuventor
of scveral deviees und processes ssed in photog-
raphy.

r — — S S — — T —— T ——— ——
CHEMICAL INSTITUTE OF NEW YORK, Ine.
Home Extension Division

19 Park Place. New York, N. Y.
iease send we at onee. witheut any obllga-

I thon on my part. your Pree lteok. ""Oppor I
wnitles for Chemdats"" and M) pattiealars l
l about the Experimental Equljanent Riven to I
l erery student.  Alio tlease tell ine about your
plan of puyment aml the Tedwtlon In the I
l tuitlon price, |
| NaMme ... e R S s S A |
I ADDRESS ,...crrserssvrisonnaiiacns dgd ooin |
| CITY . o orerervensenees. STATE.....o... |
| mnrceao ]
-

Not an Industry In the worid—not a factory, mine,

will, ranch or plantation can get along witlout the
services of chem Chemlsiry 15 utilized every
where, and so new lines of buginess involving

Chemdsiry  are 81
artual shortage of
best postions

ing up dally that there i an
n sulflelently trained to fill the

No Previous Experience
Required

Do not think that you are barred from 1hils attractlse
potessdon by lack of educatlon Tii CHEMICAL
INSTITUTI bas taught thousands of young men. many
of whom had no nrevlous scliooiing of any kind. We
ean traln you thoroughly. and may cved gel you your

first  jub The ecelebrsled course which we pive is
slmnlitied to soeh a point that anyone can learn who
f4 able to read amd write Englsh.  All we ask s

interest in the work and wlllingness tu desote your
spare hours to it eonselentlously.

The rourse Is simple to understaml and enjoyable
to study, but It does not skln over the essentluls.
You wlll get just as Ihurough instructlon as i you
tovk the same suhjects in evlicge. Tut it will be
easler tu grasy as well as Tar more comienient and
Inexpensive, Xo text-book could be as espHeit and

readily understood as our lesson Muny professlonal
chemlsts use them in thelr ovwn reference Ilbrarles.
And in addition the personal services of uble In-

structors will be yours at
by step, contlnually.

all tlmes to help you, step

Learn at Home in Spare Time

Ltnt o Chemistry student has to get practheal traln-
ing with laboratory anparatus! S0 he does, but we
furnlsh you with the equipment needed tv do your
experimentai work at home. You do not have to gho
up your vreseul work while learning or leave home to
attend classes All your study and experinents ean
be une in your spare 1 M you have very liitle
leisure, we can  aceom e you anyway., ad every
student 13 taught Individually and may take as much
thine as he uceds W compiete the course. EHven then
he l: emtitled to speelalized tralulng aml to the free
services of our instruetors as long as he wishes.

Extra Laboratory Equipment

There {s absolutely no extra charge for the compre-
bensive laboratory set which we furnish every student.
This laboratory <ontains over one
apparatus and chemicals.

With this portable laboratory you can duplicate famous
historical experiments. Think of all the pleasure it will
give you!

Supplied Free
hundred pleces of

You will really be learning while playing.

DIPLOAMA AWARDED EVERY GRADUATE

Upon srmluation every student Is awatded our
Diplotia In Chenmi«iry. vertifylng that he has sucvess-
fully completedd his studles. Yout name ou this cer-

irce of pride te avu alk your life.
obtulning a pusition

ificate will be a o
as well as an uid

MAIL THIS COUPON
TODAY

FOR FREE BOOK!

Tuition Price Reduced

Effective this month we have reduced the tuition
fee. so thal this zplendld course and equiptient are
within the means of every indivlduai who {1 Interested
in following Chemistry, shether us areer or merely
as u hobby. Fee can be puld vn EASY MONTHLY
TEHMS.  ‘The one price covers eventilng.  There ure
no extras te buy.

Plenty of Money in Chemistry

Why talk shout Nard times ol lick of opportunities
when Chemlstry offers you a rieh varlety of ways 10
make a lortune? Eiery day the papers contain news
of fresh discoveries In Chemistry. and for every oie
you read about, there ure hnndreds not recorded us
news because thelr interest s purely technieal. ‘The
mamGietirre of steel and other metais, of glass. poiery,
soun. perfumes. fertilizers, dyves, drugs, eellulnid aud
explosives- -paper maktng, the tanning of leather. the

retining of sugar -dalrying. meal packing, Preserving,
sppar retining, and the preparalion of hundreds of
tood produets—all these and a multitude of other

activities engage the <kbll of u chewmdeal army. Daob’t
you think there is room for yuvu alxo

Chemlsts are well-pald employees and each one has
the opnortunlty of discorerlng new chemleal secrets with
a Ileral furtune 8 his réwanl  Hvery one of the
lines of buslness in any way conneciec. wlth Chemistry

and ¥ou can see thal there are thousands of the
has brought wealth to the many chemists who were
associuted with Itz developinent Are you Eolng to
thow awa¥ yout thances for the same rewarl, when
chooling In Chemistty can be xo eusy and dellghtful
ax It Is throush our course?

No Exaggerated Claims

not elaim fthat overy chemist
maken millfons: not de we guarantee thal you will
Immeldlaiely ket a job paving $10,000 a year. flut
many have done it anid there is no reason why you
cannot do It alse.

Get a Start Today!

It you would like to Kknow more ahout Chemistry,
and 1t you are sineere in your desire 1o get out of
the rut and M you have amhition enough o want to
become a famous chemlst some day, yon will not walt
untll tomerrow te find out.

Thls TInztituie <oes

CHEMICAL INSTITUTE OF NEW YORK, I~c.

19 Park Place - - - -

New York, N. Y.
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Overlooking Boardwalk :ind Ocean

:
ILLINOIS AVENUE E

“A Hotel Distinctively
Difterent”
JUST COMPLETED IN

Atlantic City

Unexcelled Colonial
Hospitality

Now Ready for YOU

Fireproof — Showers and Baths
Throughout
From $4.00 daily
European Plan
From $7.00 daily
$
§

American Plan

FeETTER & HoLLINGER, Inc.
Eugene C. Fetter
Managing Director
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10T MAISTKC

BROAD ST AND GIRARD AVE.
400 Large Rooms

Only Hotel in Philadelphia with a
subway entrance from main lobby

Most Moderate Rates!
Single Room, running water. . $2.00

For Two ................ $3.50
Single Room, private bath, . $3.00
For Two ........ g $5-56

Garage Connected with Hotel

Iire atour expense for vreservations

Mng.-Dir.

JNO. C. GOSSLER,

RADIO-CRAFT

tector and nfter connecting the aerial (through a
small variable ““midget” condenser) to the plate-
eud of L4 check over the apparatus until the de-
tector circuit is functioning properly. (Make cer-
tain that there is no leakage in the insulation of
the variable tuning condenser C9 or the regeneration
condenser (12, Check RFC4 and REFCS for short.
citcuits.)

Mr. Clayton makes the followi ing ohservations:

“Note that a screw hole in the base of the .\ero

coil is close 10 the end of L4, If the head of the
serew touches this coil. and grounds to the chassis.
it probably would cuuse the rumbling sound. Do
not use ordmary lead pamt on the receiver: hut
cover all woodwork with [Juce or other celluloid
paint to keep out moisture. Condenser Cil must
e raised from the copper hase-plate.

‘My coils are made on celluloid forms. These
are made by winding photograph film (cleaned of
its Jight-sensitive emulsion) around a cardboard
mailing tube form two inches in diameter; and fast-
euning it with cement made by mixing equal parts of
amyl acetate, acetone and glacial acetic acid. Over
the resulting tube wind the primary and, along-
side it (spaced !§-in.), the secondary; they are
then painted with a “dope.”” made with equal parts
of acetone and amyl acetate, whieh has heen hrought
to muolasses consistency by :ul(hng celluloid cuttings.
(Conneet coil 1415 to the General Radio coil
mounting as shown in the accompanving illustra-

tion.—Editor.) I have not had any lick with tube-
hase coils.
“To oltain rigid connections, hus-lar wiring

Place the
posts to the

should he emplovel.
three R. I,

Kecp leuds short,
sockets with 1" and “G”

right; and nex:t to the partition following. This
will shorten leads. Place the coil sackets on 2-in.
wood llocks. «luco-ed. to exactly ceuter the coil

in the shield compartment.

September, 1930

“An improvement is to raise 2 from the lase
so that it is in a straight line from the control
grid cap of V3 to condenser C8; and keep (8
at a 45. or 30-degree angle to the partition,—unot
parallel.  The socket for coils L4.L5 is raised about
124 -in.; resistor R3I and the socket for V4 are raised

about 1 inch. [I’lacing the Cardwell condenser as
shown in the photograph is important for good
control.”

(1).2)  (Mr. llolden.) In the coil data of the
“Three-stage R.1°. sShort-wave Receiver.,” it is stated
that the tnrns on the smallest coils, muaroon and
otrange, are spaced 1/16-mn., and the larger ones,

Measurements seem to indicate the required
Are not

§-10.
number of turns will not fit en the tle.
these dimensious reversed?

(A.2) The spacing between primary and second
ary may he Jg-in. for the maroon and orange coils;
and 1716-in. for the others. Further coil details are
given above, in the answer to Mr. Richardson's
inquiry.,

USES INTERFLEX SYSTEM

Editor, Ranio-CraFT:
[ am looking for all the ijnfermation I can get

on short-wave work. and as for Ranto-Carr, I
wonld not bLe without it. It has helped me in
many ways with my work,

You may remember my writing to you three vears
agoe regarding vonr lRegenerative Iuterflex. T want
to tell you that 1 have Luilt two or three sets of
them  for friends. and all have given wonderful
results. I interflex all my sets; for | find the
crystal in the place of the grid leak a wonderful
improvement.

Witriase Hexry Maniow,
Radio-Trician,
Duncan, B. C. Canada.

Short-Wave Stations of the World

(Continued from rag‘c 153)

Kilo-
Meters cyiles
49.17  6.045—VEIGW. Towmanslile, Ontario.  Canada.
baily, 1:45-5 mm., noon to 7 pon Nun-
davs, 5w te 7 pon. Gooderham &
Worts, 1ad.
40.2%6 6,090 .. Copenhagen, Denmark.
49.31 6.080—W2XCX, Newark. N, J. Relays WOR.
—WIXAA, Chicago, 1N {WCFL).
WEXAL, Wetwluster, valif.
49.10  6.670-—UOR2. Vienna. JMustria. 5-T am., 5-7
b Toes. and Nat., 4-10 am. Thu.
49.46  6.065 SA] Motala, Sweslen, 6:30-7 asn., 11 am.-
4:30  pm.
49.50 B.OGD—WBXAL Clncinnatl, Ohio. TRetays WT.W.
WIXU. Councll Itlutfs, Jowa. IRelays KOIL.
-WJXAU. Liyberry. Pa., relays WeAU.
-HKC, Dogotn. Colomblia.  4° J'[I 30 p.m.,
AMonday to Friday., Later
49.67 COIO—WQXAQ Chleaga, 111 (W \l \(l)
W2XAL, New York.
49.30 60"‘0——-W9XF Chicago. 111,
W2XBR, New York, N. Y. (WRNY).
49.97 GOUO—ZLSZC. Christehurch,  New  Zealanil. 10
p.o-midnight,  Tuesdays,  Thursdays  and
Frilays,
—EAR25, Itareelona. Spain. Sat. 3 to 4 pan.
—RFN, Moscow. Itussia. Tues., Thurs., Sat.
8 t6 9 a.m.
—FIel Tower, Paris. France Testing 6:30
to 6:40 am., I:15 to 1:30, 5:15 to 5:45
p.m., around thls wave.
5140  5.833—HK?. Barranquilla, Colombla. 8:30 to
DB penk, exe. Sun.
52.00 STTO—AFL. Tiergedori. Germany.
52.92-54.11 5.690-5.510—Aircraft.
54.02 —WBXJ Colrmbus. Ohlo.
G151 535 oo—«lesn Brooklyn, New York Clty (WIRDC,
e
300—AGJ Nauwen, Germany. Oceaslonally after
JIAO—DKIMPT Prague, Czechoslovakla, 1 to
3:30 p.m.. Tues. and Fri
» Trarls, France
meters—LRND 19 1.900 kt' Televisian.
WEXK, l‘iuslmrl!h ™.z IXAY, Lex-
ng XBU, lt-m:m. Ko Y.

NR, icagn. 1.
L. 795—WIXAM, }.ILln
WIXL. Chieagn.

—And other experlmental stations.
Aireralt. .
YZA. Drummondville, Canada.
neters—34. 50 1o 3.6 ke, Television.
WEXC, lns Angeles. 17allf,
.65 1.130—DO0A, Doeheritz, Ceruany Topam
2 to 3 D Mon.. W
70.00 q,aso—oh'l(z Vienna, Austri flest 135
es of hour from tn T .
T0.20  4.29 -RBIS haharovsk,  Siberia. -1:30 am.
T2OR 4.180-4.700- Airerait.
4.116—w00, Deil. N )
L105-—NAA, Ariington. Va.  Time slgnals 8:55-9
am., #:55-10 nm
3,750—FBKR, Constantine. Tunis, Africa. Mon.
and 17rl
—I3R0, Home. Ttalv. (Testlug)
8290  3.620—DOA. oberitz. Germany.
8423 3,560—0Z7RL. Copenhagen. Denimark.  Tuesda®
aned Iri. after & pa
A.550-2.500—Amateur Telephany.
3.490-1. 4A0- -Aireraft.
Wwaxer, Chlcago., |11
—And pther experimental stations.

166—WCK, Detroit, Mich.
h 2.142-2.070 - Ajreraft.
a1 won, Deal. N, T
7.085—WI0XZ. Airblane Television.

{Polico Dent.»

Kllo-
Meters 1'}'(-I('i
i 34071!—WEIXL. Chirago, 111
:i,u.'ﬁt»— ..... Motaly, Sweden,  11:30 a.m.-noon. 4-

(IR}
101.7 to 1053 uieters—2.R50 to 2.950 ke, Television.
w Silver Springs, Md, 8 to 9 p.on.
exrent  Nunday | PY, All\mml N.
W2XR. \'r;\' York, N. Y.—w3ixL,

Tirouk. 3
ll'll)';
t

; =
Bouud

N
- - Milan,
ineteps—32
2XBA. X

104.4 2.8i0

Art(-r 2 p.om.
105.5 te 109.1 au

ke, Television.
wark., N, Twes. aml Irl
--W2XCL ltmukl;n N. W2
It lmrgh I'n. . —WIXB, Som-
W7XAO0, [ertland,  Ore.;
111 ;—W2XAP, Jersey

Jersey Clty, N. J.  8:15
long Island City. N, Y,

to 2,350 ke. Television—
.

a.m.
> I

AMass,
—WSXAP Chic‘l:o
City, N J

and
9 p.m.
Ww2XBO,
meters—2.650
BXR. €hicago.
2,723— Ajreraft

wzxsu
E 416—W7XP.

Drents,
2.508--W

109.1 to 1131

1o.2
128

New TYork Central
Seattle, TPollce

Chicago, HL:—-W2XCUY, Ampere.
N. T —and other exnerimental statlons.
Aireraft,

‘WI0XZ. Airplane Television.

- Nlockholnr, Swedeh.

2XBO, .\‘ ¥. @
T

R
and Flro

traln.

Wash.,

Televus-on
. Nom-
wlwlm-nub
I»GNYOII Masi.. 8 h.m.
Pirtsburgh. 80 holes. 1200 rp.m.
1:30-2:30 pm., Mon,, Wed.. Frl. Westing-
house Eleetric & Mfy. Co.
meters =2.000 to 2100 ke
Lrooklyn, X,

1429 to

150

—Ww2XCL,
Fr. 9 ta 10
i1l :—wW2XBS,

Televisinn.

qil
New .
60 ‘lines deen. 2 whle. 1.200 1PN
WIXAE, Smlm!ﬂrlll. Mass i — WBXAYV
Pittshureh, Y%, WEXAM, ]..m .\n;:ele
—W2XBUY, l‘eamn N Y. —W3IXAK, Iinui
W3XK \\th[ng(un D¢

]

to PY,
I ;- -WIOXU Alrnhne
-W2XBO, Tonz Istand f‘lr\' N.Y.
000—RA72 Sninlensk, SS|R,

SB—2,000-1_ .l..—Amueur

ision
S12—-WKDU, r‘lnrlnmrl

frame

Telephony and  Tele-
Ohin.  (Tollee Dent
WMP, F'r1m|n;:h'un Masgs, 1] am.. 1 and
5 p.m. dafly. Muslc and polles remrn
—WRBH, Cleveland. 0., (Palire Dent.)
—KGJX- Tasudena, Tallf., (Tollco Dent.)
st. Quentin, Pranee.
FBFY. Cannes, France, 5 p.m. Wed.: 4
a.m. _ Sunday,
T00—. .. . Orly. Franee.
AR -WDKX New York, N Y. (Palice Nent. )
AR2—. . Miehigan State Pollee.
NR—WIX A L. Chlraro, TIl.  (WMAC) and Air-
Craﬂ Television.
XY. Newark. N. T
604 wzxcu Wired Radlo. Ampere. X, I
—W2XCD. Delorest Radlo Co., Passale, X. 1.
8-10 p.m
-Omskoldelk, Sweden,
— \nd other experimental statlons.
98— WRBC, New York, N Y. (Fire Dept)
30— ... . I<ariskrona. Nweden.
596—W KDT, Detralt, Mich. (Fire Depl.)
Standard Televlsion seanning. 48 Ttnes, 900 [R.P.M.¢{
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Merchandise

f

P-rices

All articles shown on this page are brand new merchandise in
original cartons, sold at prices never attempted heretofore. Inas-
we reserve the right to return

much as the supply is limited

deposits if items have bheen sold out.
guaranteed. although all merchandise shown here is sold below
actual manufacturing cost.

Every article is fully

Utalh Dynamic 4.C. Power
Speaker—Model 33.1

110-volt  Alternating
(‘urrent licht socket
supply for fleld ex-
eitallon nsink Wes

fnghouse dry rectifier
4 an. higho 9Y lu
wide, 7% in. deen.
Xpeaker rones hackeil
n wwden etate.
Welsht 19 ib It s
ne of the most pow

erful, ag well ns besi
reproducers  in the

arket
List Price, $30.00

YOUR SPECIAL
PRICE

$7°.50

Peeriess D.C. Dynamic Speaker

fdenl syeaker for
vinet  installatio
Fleld reslstance of 2500

90-120 volts with
18former.  Thiz
f can  lLe use
with A, C. recelvers (hat
are equinped te s
the "8 current  to
neaker field speaker
comes  to You  packed
In  factory-sealed car-
te

35‘;.50

The

YOUR SPECIAL PRICE......

Peeviess A.C. Dynamic Mantel
Cabinet Speaker—>Model 194

Rize: 16 5/16 In. high
a1 renter 11'¢ in, wlia
t ha 3

teep at  base
eter of wvcone, O in
Chassis necifications
Extreniely solidly hui
I'ower  transformer  and
rectifier  assemhl s
I ith ¢hassls,
Each reproducer
equipped  with 8 fect
nf  silk-covered Dpower
with  plug  and
h. aml R feet of
avered  spealker
phone  t-
Eaqulpped  w nower
transfuniner sl re
o 110-volt, 30-60 c¥ele. AV curre
.

51430

fler 10 ulieraie

List Price, $75.00
YOUR SPECIAL PRICE.

R.C.A.100B Loud Speaker

A modern design
loud
which
the modern trend
in any howe, yet
harmonizes  wel
with  any set.
fteproduces  tone
falthfully over
whle Tange an
possess Kreat sen
shivity. Handle
a substantlai vol-
nme of tone wit
remarkuble clar-
ity. Magnetle
unit.  Corrugatet
cone. HMeight
10% ln.; Width
10 in.; Depth,
tigin.

List Price, $17.50

YOUR SPECIAL PRICE...

R.C.A. Loud Speaker 103

A heautdful speaker in
Abpearalice Superh in
its abllity ta reproduee
muzie amd speech most
talthfully.  The framo
and pedestal are
mounted  tn rescmhle
hand-carved ask. whlle
e heautlful tapestty
medatlion conceals the
mechznism  and  com-
pletes the decorative de-
sign of the lnstrument
Magnetle unit,
Rated  vone

1 in.; Wldtn

in.; Depth, 6% in

Corru
Hetgin,
134

List Price. $22.50
T
YOUR SPECIAL PRICE..... Q_'

23

Utah Magnetic Speaker

t'tah  Power  Mator
iced in Utah Speaker,
lth

feature—a last-
1 tource of depend-

able  Itadlo spedker
twer. & to 12 volts,
Direct  Current for

feld exeitation
erates from “"A™" bat

Op-

tery Current con-
sumbton 5 to
ampers.  Packed 1 to

womnien Crate, Welgi,
3

List Price. $33.00
YOUR SPECtAL PRICE........

Atwater Kent Approved
Dover, Model 133 Cabinet

Made from selected Ve-
neers of Walnut with a
two-tone fou:lng and other
ntractive  cecoratlons on
the front with a heavy,
fuli-bulled,  hand-rubbed
and polishie:! varnish fin-

ish xlze: Top, 16 x
251 in.; Meight, 38 in
wWidthy, 21% in

YOUR SPECIAL PRICE

$7.70

Berkey & Gay, Model 106 Cabinet

Walnut, Oak. Bird’s-eve
Mapte and Gumwood eom-

hinatlan, 26 in.  wide:
48% in, hlen: 6% I
leep. Finest hand-rubbed

finish

YOGUR SPECIAL PRICE
Without Speaker

89.90
Sl:{.?ﬁ

with R.C.A.
100A Speaker

SPECIAL! Equipy d with
Peerless Speaker
Cavalier, Mode! 159 Cabinet

= { This beautifui and distine-

tive rablnet 1s sold with the
wilt-in  I'eerless Sheaker.
It is designed to Dbrovide

maximutn  cabinet at a

nim price.  Veneers of
Figured Wialnut  wlth  at-
tractive carvings and unusual
turhings.  Set! 'ompartment
213 in. wide x 10 In.
eep X 8 in. high. Heignht,
8 in.

Compléte with Speaker
YOUR SPECIAL PRICE

$7.]5

Chesterfield, Model 120 Table

Tabile b
partinent
Walnut
Cunnwood
it ilntsh
15% x 21 In
30 in.

speaker come =
Top amd front
Venver. lalunce
Antigtie WWal
on  size
Helght

Model

Same as Model
cept that top size L
x 31 Inche
cd twa
sold singly

122

120, ex-
15

P, a caron.
(Not

PRICE OF EITHER
MOD

%eB.30

Kreeg-Mellen, Model 22 Cabinet

walnut finish. Maple overla

Front door drops. Selid panel

for recelver. 21% In. wide

38 In. high; 15 in. decp

YOUR SPECIAL PRICE

S7.l5

Walnut,  Oak. Bird's - eve
Ma n Guins 1 o 31
tton, 21% in. wide

deen.  Flnest

YOUR SPECIAL PRICE

$7.15

We ate a wholesale house and cannet accept
orders for less than $5.00.

If C. 0. D. shipment is desired, please remit
200 remittance, which must accompany all
orders; balance on delivery.

It the full cash amount accompanies the order,
you may deduct 27 discount.

Radio Trading Co.

246 Fifth Avenue

New York, N. Y.

Should you wish goods shipped by parcel post,
be sure to include sufficient extra remittance for
same.,

Any excess will be refunded.

We have no catalogue but you will find special
offers from time to time in this magazine.
Prompt shipments will be made.




1JUST OUT

A TONE TEST
ONSTRATION RECORD

De

Enables You To Make Comparative Tone-Tests

of sets . . . phonographs . . . amplifiers and pick-ups . .

INCREASE YOUR SALES! Let your prospective customers
judge the reproducing qualities of different sets by means of
this Record.

¥

[

I.o!o

R Rd

A SIX-MINUTE demonstration—ORIGINAL
—INSTRUCTIVE and ENTERTAINING—
of the effects of the high, intermediate and low notes—individually
and in groups—of the flute, piccolo, cello, violin, bells, trombone,

drums, and orchestral effects of the full organ. Short, snappy talks -.-::‘.:-‘:-:.

are made between each rendition—telling the listener what each ettt
demonstration means. Play this record and give the prospect a REAL stelestels
demonstration. Play it on one set—then on another. Judge the re- AT
producing qualities of ANY instrument. Every dealer, every sales- (IR R R
man, every service man should have one of these records. Manu- AP AP

B g & o > * s @
facturers and engineers will find many uses for it. P e e e
5 L a0 * y .'.
Recorded and produced for the publishers of "RADIO" IR
and seld to you on a money-back guarantee. 2% o :'. Se o0
o ¥ aag ® N
otw e o v
Only $4.00 SPECIAL INTRODUCTORY OFFER AT
POSTPAID “ep® S e e s :
IN THE US Buy 2 standard package of & of these records and ar e s ~m a ¥

e give one to each of your salesmen. SIX RECORDS S eidel” S =SS 0 S e

FOR $5.00, postpaid. !

—Shipments made
on same day your
order reaches

Pacific Building,
San Francisco, California.

Send. . Demonstration Records
to me immediately upon receipt of this order.

! enclose $. in full payment.
(Prices: $1.00 each, or $5.00 for six)

G
L[] CHECK HERE IF C. O. D. SHIPMENT IS WANTED

Name.
Street and Number. ..
Ci*y - - ey il ... ——

State




Surplus Sale of Natiomally |SEND NO MONEXY!

WITH FULL PRIVILEGE OF INSPECTION.
You risk absolutely nothing and the express agent will allow you to

[ . .
open the package so you can satisfy yourself that the merchandise is as
ve lse a lo erc an lse represented. We do not require a deposit from you—WE TRUST YOU.
Prices are F.0.B. New York, express charges to be paid by you

C.0.D. privilege 15 good only i1n continental United States.

Allen A.C. Phono. Motor 250 Power Amplifier

WITH TURN.-
TABLE
Contains two

Reg. 5445 stages of power

a. f amplifica-
tion lileal for
theatres, dance
halls. schools,

Most Compact Made | [liic naiis,

hospitals, audi-

A sturdy SYNCHHRONOUS, compact motor, ONLY 114 IN. THICK. with ‘l°"""“>' oMt -

. . gatl ; 3
dependability and stamina that make it a marvel of engineering. RE- ;3",‘: c:c_wm']ﬁc Res. $125.00 $22Q."
VOLVES ENACTLY %0 TIMES IN ONE MINUTE. which is standard, | gigantic  power
REGARDLESS OF VOLTAGE FLUCTUATIONS! CAN FIT INTO | output is at all FOR THAT MATTER IT CAX RE USED IN

; wes within control— 2D
MOST ANY AVAILABLE SPACE. COMPLETE WITH TURN-TABLE. | YUS* JOME, ‘AS THC VOLUME. %}E\I RE T'(III{OTEH:BOII))?“C%OTQ
FOR ippi i TUWIISPER. AMAZING  IDEL W REP i N
T e AP M ETED i WORLL KENOWNED SILVER-MARSHALL LAB
ORATORIES. Can be used with ANY RADIO TUNER

PHONOGRAPH PICK-UP — MICROPHONE  AR:

[
4
e

Ret 7] R e A

2 i J i URREN < ? all  se on-

$15.00 SEND NO MONEY! tmined. . Uses ONE 20—ONE  22—TWO 28l
) WE SHIP C.0.D. WITH PRIVILEGE TUBES (net included—3$5.00 additional). 21 x 534 x

375 OF INSPECTION 514, inches—shipped express collect.

FARRAND
INDUCTOR
DYNAMIC CHASSIS
Tlere is not only true

e Dyuanle oneration

acentlc k-up and performance at a

popular  price.  bul

Note that this tone arm rests on §ts own base on opportunity  to  enjoy
the end remote from the unlt Itself, there s a con- Dynamie reception
derable  welght whleh  “counterbalanees™ the welght from every tvpe of
bevond the piliot.  Welght on record i oBly  about tadio recelver.  Out-

three  ounces.  greally  reducing  serarching. and  in- slde dlameter. 8% in.

reases the life of all records.  Due 0 coasiruclion of 7 In. Cone. Depth,

tune arnt, the unlt is alwuve set at the correct angle. SEND FOR lT TO-DAY [ In. shinping
with reference to the surface of the record. I'eiestal WE MAKE FREQUENT MAILINGS OF SPECIAL welght. 10 lbs.
lues not luve to he serewed down tg the phoenodraph BULLETINS — IT WiLL PAY YOU T0 BE ON REG. 5$18.00 \

platform.  For use with elther A.C. o .C.
) UG Tt OUR MAILING LIST % 149
= :

shigpdng weight. 4 11
RCA SPEAKER CHASSIS T1W0 OF TIHE GREATEST ORGANIZATIONS

IN THHE RADIO INDUSTRY, GENERAL ELEC. BBL GIANT ELE‘(::LIAISCSIgIOTOR SPEAKER
TRIC COMPANY AND RADIO CORFPORATION 12 ,[,,‘I.Ag‘ggh“_,_

OF AMERICA, ARE SPONSORS OF THIS
PRODUCT! This chassis is the identical one used
in the RCA Model 1000 and 100B  Speakers,
WILICH L1ST FOR AS ITIGIT AS $35.00.

Note built-in OUTI'UT TRANSFORMER—this cn-
ables the speaker to be used with voltages applied
to it as high as 450 volts, without any trace of dis-
tortion, rattling or blasting. Equipped with GEN
EROUS OVER-SIZED MAGNETS. The thick
armature is ACCURATELY CENTERED. The
STURDY METAL FRAME IS LINED WITH A
SELF-BAFFLING FABRIC. greatly improving the
iwcoustic properties of this sensational speaker!
NOTE TIIE CORRUGATED SURFACE OF TIIE

(‘O\E AN EXCPL’SIVE FE.\Tl'RE--E}'IIAN_(.ES - {I‘:'e'r"eb’ﬂ'l:(ll'l‘lpﬂ-';;u nt?]t(i’
FPERFECT TONAL REPRODUCTION OQUAL- 6 951:\0;! reallstle  tone!
ITIES CONSIDERABLY. MOST compactLy | Reg.$22.00 $ e Dan exclusive fenure!
MADE: 9 INCHES OUTSIDE DIAMETER, 4% LOFTIN.WHITE LICENSED DIRECT COUPLED
INCIHES DEEP OVER-ALL. AMPLIFIERS

INDEAL FOR AUTOMOBILE RADIO SPEAKER

The motar {unitt used
in this speaker i3
approximately + times
the slze of the orig-
inal  I:I81, wnli. o1
mnst any oiher unlt—
therefore. 1s cabahle
L of handling terrific
Doner hue to fty ]
extremely large per-
manent  ngnet, ity
cfticiency SUrsses
that  of all  other
Mmagnetie nenkers
and some dynamles.
Uneanny tdelity
of reproduction!t
Faulpped with 1apped
impeldance  winding.
enaliles yon 10 select
any of 3 impedances,
to  properly  mateh

A mest remurkable and in
expensire amplifier for

INSTALLATION — CAN BE MOUNTED IN In slectrical reproductlon of

ANY RADIO CONSOLE, or against any baffle Rinrie i sty TR

arrangement. Complete with durable 5-foot cord. ools, churehes and
R forfuima Very compar

Shipping weight, § lbs. Modernize any tuner! Shi

ping welght, 15 ibs.

Model 245 ......... $16.50
SPEAKER CHAMBER FOR ABOVE CHASSIS Model 250 ......... 29.50
This speaker can be installed in this special
] il = THORDARSON SPECIALS
ACOUSTICA .U-\ PERFECT BATFLE 2% -volt, 12-ampere ¥ Transformer...... .$3.15
CIHHAMBER in a few moments. Front haffle "ll(lp:‘:' ]t-’}l“n‘llrl;ll" t R s 1.89
y ver Transformer s i e tase
board included. 2501 _!l!h~l'll'd '.f 'vr ’F:.n .’.mu“e?".‘ﬂfnlr“ ‘lm‘l.iﬂ ‘
OUR SPECIAL PRICE ...........ccooo..... 85e. | | 53 25955550 audin Tranctormcrs. ool L 33
Webster 2A PRono. Pick=up. ...oveererrenne. 8.75

Note post oflice department does not ALL MERCHANDISE 1S BRAND
aliow inspection of parcel-post ship- ® NEW AND COMES IN ORIGINAL
ments. Il cashd accnmnnsies order |mr a lo urp us orp SEALED CARTONS
fuil amount deduct 2%, discount. n- )
¢lude postage allowance if pareel-post @ WE GUARANTEE YOU 100% SAT
shipment is desiredn—any excess will ISFACTIDN—YOU RISK NOTHING

Bosere can Greiste, HavD sriu. B 56 R VESEY ST. - NEW YORK, N. Y. | e \'}“"E—ﬁ".'

stamps. any denominations.




A REVELATION

EE
168

z ¥ AGE BOO &

All the Latest
RADIO ATIRACTIONS

bargains—168 pages and over 500 illustrations
—all your radio needs priced so low it will
startle you.

The latest radio devices—the last minute im-
provements in sets, accessories, parts and kits.

New, 1931 Screen Grid, Tone Control
A. C. Humless All-Electric Sets

remote control, public address, phono-combina
tions, all dynamic speaker equipped. Beautiful
Consoles. Bed-rock prices and unusual values on
all sets, parts .and appliances.

You must have this catalog—whether owner
or dealer—to tune in on the newest and greatest
values in radio merchandising-—made possible by
the tremendous ‘buying power of this great

corporation. The catalog of catalogs. Brimful

of bargain information. Money-saving values
on every page. Send for it TODAY. It's

FREE.

Sets, Parts, Resources
Kits and Over
Everything Three
In Radio Million
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JUST OUT!—Laté‘st Exact ‘Info;;rmation from A to-Z!

We take pleasure in announcings: ¢AUDELS NEW ELECTRIC LIBRARY"

i

=AY A -\ f
Latestinformation,
fully illustrated,
covering:—

Fundamental Principles and
Rules of Electricity, Magnetism,
Armature Winding. Repairs, Dy.
mnamos,D-C Motors.Construction,
Installation, Maintenance and
Trouble Shooting, Tests and
Testing Instruments, Storage
B-ttez. Construction and Re-
pairs, Alternating Current Prin-
ciples and Diagrams. PowerFac.
tor, Alternators. Transformers.
A-C Motors, Windings, Recon.
mecting, Converters. Switches &
Fuses, Circuit Breakers, Relays.
Condensers., Regulators. Recti.
fiers, Meters, Switchboards,
Power Station Practice. House
Licht & Power Wining, Circuits,
Hish Tcnsion, Transmission,
Plans, Calculations, Code, Elee-
tric Rdlw-‘—'s.sixnn[s. Elevators,
Hoists & Cranes, Gas Engines,
Auto & Aero lgnition, Starters,
Radio, Telephone, Telegraph,
Bells & Signals, Motion Pictures,
Talkies, Lizhting, Hlumination,
Electric Refrizeration, Heating,
X-Ray,Plating. Welding,Pumps,
Compressors. Domestic & Farm
Appllances. An Electric Calcu-
lator for Engineers and Mechan-
ics, Practical Mathematics for
Ready Reference, A New Elec.
tric Dictionary & Encyclopedia
of Words.

Beautiful,
Timely Books

Read for Prefit

New and More Uses for Electricity offer great opportunities to men who can
handle this power correctly. Modern electrification of industrycalls for trained
men who know how to handle electricity accurately.

Simple as A. B. C.—“Audels New Electric Library” gives latest,
exact information from foundations of electrical practice to
latest modern applications. This is a NEW practical and
theoretical course in electricity for home study and

ready reference.

Here are the answers to your questions,
giving you the real dope thatevery electrician
must know. They chart your knowledge,

; taking away the‘uncertainty of

in Preparation

The Library contains 12
books—the first 7 books
containing 3600 pages with
thousands of diagrams and il-
Justrations are now ready; the
remaining 5 books are in prepara-
tion. A pocket-size, flexibly bound
series that is valuable wherever
electricity is used.

Beautiful, timely books for service—
pocketsize; completelyillustrated withdia-
grams and charts; simplified, easy to read
and understand. No electrical man can afford
to pass up this opportunity. Extremely low
price; buy on your own terms.

. G e CUND GEED SEED VNS Smme ot Gmmt Smmb
|§

UY ON YOUR OWN TERMS

PLAM 1—ONE BOOK A MONTH 65 West 23rd St.. New York, N. Y.
Please snter my subscription to '‘Audels Now Elseirtc Library’’ to

cor.sist of tweive volumes, price §1.50 a volume ($10.50 for the seven Please ship me the NEW “Audels Electric Library*’ on the
volumes now ready). Mail one volume oach month snd sa they are re- | plan marked X)-
leelvod, 1 will mail you 81.50 promptly.

(] PLAN 3—PAY 50C OR MORE A WEEK
I Pieass ship me for one week’s free trial the firat seven volumes of NAME
“*Audels New Elactrie Library,’ §1.50 each (310.60 for the seven vol- - -ve
umes now ready). The remaiming five volumes to be mailed ans issued
at 11.50 8 voluma. If satisfied, I will mail you 60c or more each week as
lg:rmenl for the first seven books end I will pay for the last Ave num- | ADDRESS .
s a8 | receive them at §1.50 each,

Ll PLAN 3—CAsH PRICK $9.98
Please ship me pon?;id “Audels New Eleetrie Library’* for which1 | QCCUPATION...........
encloseremittance$y. Stin full paymentfor the sevenvolumesnow ready.
Y&u sre h:lh']:dl;le on&n; l-;eﬂll'u Ittr‘:i.l the“resr;uini‘rlm five v?luanes
&3 they are issu 'or whic Ll er pay 31 .60 each as received or
lm:m\ to you, Thie price is based on 5% cash discount. ) EMPLOYED BY........

NEW!

, SATISFACTION GUARANTEED!

‘Audels New EleetricLibrary’’
is backed by our 50-year record
as helping hand publishers. Satis-
faction always guaranteed.

THEO. AUDEL & CO.,




HOLD EVERYTHING, SERVICE-MEN, @

® ’til you can see and check this & ma

REVOLUTIONARY
SET ANALYZER

SUPREME
A onc meter instrument more complete SET ANALYZER
and with greater range and elasticity than MODEL 90

any other set tester or analyzer, regardless
of the number of meters employed,

25 TESTING INSTRUMENTS IN 1

& sure to have your jobber show you this new
wonder-instrument. Its marvelous range and elasticity, its multi-
plicity of tests and functions will prove astounding. To those
accustomed to other set testers and analyzers it will prove a reve-
lation in completeness, thoroughness, simplicity and beaury.

And still it is available at the cost of ordinary Set Testers—Priced
only $78.50 Net to Dealer. Note just a few of its features:

79 Distinct readings and ranges available—as compared with a maximum
of 20 in nearest approaching competitive instruments.

22 Distinct ranges for external use-—against a maximum of 13 in other
instruments—and obtained with only 3 connections compared with 7
to 16 connections required in ocher sct analyzers.

All Pentode. screen g-id and overhead heater type analyses and tests
made WITHOUT ADAPTERS OR EXTRA LEADS.

Mecasures screen grid current and Pentode current,

R oocfreet it sae 43 2l wemnse $77 Q50

0. B. Greenwood, Miss. . . .

Measures resistances and capacities.

Measures reactance of choke coils from 2 to 100 henrys.

May hte .usecidas output n;\:tcnf—_ on a;‘n?;o:),vl:c gfs %io,hmeter adaptable for EgU-I.)‘PBEMIEOB K
output impedances ranging from 1, o 33, ohms. M AR N

Provides high and low resistance continuity tests. Si lif hoi f
implify your choice of testing
READS GRID TO PLATE VOLTAGES. instruments—assure **Supreme’’

Meter measures alternating voltages at 1,000 ohms per volt. results — standardize on ‘‘Su-
preme’’ Instruments.

ONLY SET TESTER OR ANALYZER PROVIDING READINGS OF AL-

TERNATING CURRENT IN MILLIAMPERES. SUPREME $ 139.50

Supreme analyzer plug eliminates the need for extra leads and adapters. DIAGNOMETER.... °

Battery for continuity testing enclosed and protected, preventing acci- SUPREME SET 78 50

dental shorts and loose connections. Ordinary flash light cells, readily ANALYZER........... .

obtainable everywhere, employed.

SUPREME TUBE 98 50
PARTICULARLY ADAPTED FOR TESTING AUTO TESTER.. .. ... .
RECEIVERS SUPREME TUBE
METER RANGES CHECKER: 21 75
;\). % ¥o=tage g{tl}:g,;?;g, ég:g/,gm,%m,qgg. Model 17 ... .
PO SR AP VA O S APy by (S SUPREME TUBE
D. €. Miliamperes 0/3-—0/9—0/30—0/90—0/300. CHECKER-
All scales read witlh utmost ease—no complication—no guesswork. g[ool.?::elqtypes“_ 26_95
Twice the cfficiency of any other set analyzer with greater speed and 29 95
simplicity. Portable types........ .
« AD" SUPREME ]
ONLY ONE METER TO RE ORMMETER.. . 18.50

Most good distributors carry the complete line of Supreme Instruments in stock.
If yours cannot supply you, use inquiry coupon to right, being sure to specify which
**Supreme’’ instrument you are interested in.

SUPREME INSTRUMENTS CORP.

SUPREME INSTRUMENTS -CORP., |
376 Supreme Bldg.,
Greenwood, Miss.

-
|
|
Greenwood Miss | Please give full particulars on i
' : e el — |
Distributors in all principal cities | ) |
Service Depots in New York, Philadelphia, Pittsburgh, I e, PO U - e o gy !
Chicago, Kansas City, Seattle, Toronto, San Francisco. ] Firm Name.. LN OISR |
] Street Address........... .. ... ... .. . ... |
e ———————————— State o
— e ——————— ——— —— — 4
»
¥



