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Thousands of
Positions

Open

Right Now

at

Salaries Ranging

UP to #$

2002 »er WEEK

for MOTION PICTURE SOUND Engineers

WE are in contact with chain
theatres and manufacturers of
Sound equipment who desire the
services of competent sound men
as engineers, projectionists, instal-
Iation and service men. Our em-
ployment department will assist
you in making a profitable con-
nection free of charge.

GUARANTEE

Our guarantee insures you that if
you enroll as one of our students
and take advantage of the many
opportunities that your mcmber-
ship entitles you to your increased
income will pay the tuition of the
course many times. We uncon-
ditionally guarantee that if for
any reason you are dissatisfied
(you being the judge) we will re-
fund every cent you have paid.

PROJECTIONIST

SOUND
INSTITUTE

F. A. JEWELL, Gen. Mgr.

P. O. Box No. 28, Easton, Pa,

Due to the fact thatiradio and sound
are so closely allied, men with radio
experience are the most adaplable.

POLICY

Our eourse on Sound Projection
which is prepared by the most
eminent authorities on Electrical
Acousties will qualify you for a
Profecssion whose place in the
engineering world is second to
none. All of the available knowl-
edge of the art and the underlying
fundamental principles of sound
is given to you in an evervday,
plain-talk language, as well as
two weeks’ practical training in
the operation, servicing and instal-
lation of Sound Equipment.

DEMAND

In the 20,000 theatres throughout
the United States and Canada,

Gentlemen:

osition on Sound Projection.

www.americanradiohistorv.com

which now employ approximately
50,000 projectionists, it is csti-
mated that a very small per ecnt
of this numbher are qualified to fill
the position as Sound operators.
Many thouands of new men will
have to be taken into this field as
fast as the many thousand unwired
theatres are wired for sound as the
additions of sound doubles the
number of operators required.
This condition will create many
thousands of positions at salaries
up to $200.00 per week.

The tuition for these courses is
very reasonable and is payable in
easy installments as vou study.
Aiso you have the added conve.
nience of studving at home in your
spare time. Fill out and mail the
coupon below today for special
scholarship proposition.

Mail Coupon for Free Information

e e |

PROJECTIONIST SOUND INSTITUTE,
P. O. Box No. 28, Easton, Pa.

RC-1 I

Please sendd me, by return mail, full details of your Special Scholarship Prop
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Sivege Stock Storell ' I

r‘.hf;i-‘-':‘-‘_s":,_.-. ghicayia, I " On every page of this big catalog for 1930 you will find radio

9Q :.5icte 1 y merchandise of unusual interest—priced at the lowest whole-
i i sale quotations. No radio enthusiast or dealer can afford to
be without it

The latest radio devices and improvements are illustrated —

sets, accessories, parts and kits—at price-saving reductions

that spell the buyer’s opportunity. Astounding offerings in

new, humless, Screen Grid A. C. all-electric and battery oper-
ated sets; beautiful and artistic consoles; dynamic speakers of great vol-
ume and rich tone; and everything considered standard in accessories,
parts and kits,

A d.”'/‘t‘
=__J iy
[ Ry

The startling values listed in this Catalog are made possible
by our tremendous buying power, low cost of operation
and willingness to take a conservative profit. Quick ser-

vice, expert cooperation and unusual satisfaction are assured to

eVvery customer.
Qw ' Coupon Teoday!

SREEN GRID CATALOCT
DDELS ___COUPON.. 0.

o Salvage Stock Store

Don’t fail to get this FREE
wonder book. It will save
You big money. Mail the

1 Chicag

. m /) ' 'é%‘?'s?." State St., Chicago, il .
f charge and p .
; F$ ! Kindlysend me ;g:cB‘::ock of Radio Bargains
.‘1‘ \1“

your new 148-p

Ay

v,
&

CWORLD'S LARGEST RADIO STORE
509 So.State St. Chicago, 111..

WWW.americanradiohistorv.com
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OU know this man as well as you know YOURSELF. His i m@’%“‘,{o“ Y

mind nibbles at EVERYTHING and masters NOTHING. Sty ——‘

At home in the evening he tunes in the radio—gets tired of l s .y ) P
it—then glances through a MAGAZINE—can’t get interested. | ) “Think .']'ll change myJob i/,
Finally, unable to CONCENTRATE on anything, he either goes ‘ yy b !
to the MOVIES or FALLS ASLEEP in his chair. ; i SR PRGNS N/

At the OFFICE he always takes up the EASIEST thing first, ) :“"(«23-‘\3“~*'\ ALY,
puts it down when it gets HARD, and starts something else. I A M Y2
JUMPS from ONE THING TO ANOTHER all the time! | your brain an instrument of all-arcund POWER. It tells you

There are thousands of these PEOPLE WITH GRASS- | !10w to banish the negative qualities like forgetfuln’ess. brain fag,
HOPPER MINDS in the world. In fact they are the very people | inertia, indecision, self-consciousness, lack of ideas, mind wan-
who do the world's MOST TIRESOME TASKS—and get but a | dering, lack of system, procrastination, timidity.

PITTANCE for their work. Men like Judge Ben B. Lindsey, Sir Harry Lauder, Prince

They do the world’s CLERICAL WORK, and routine | Charles of Sweden, Jerome K. Jerome, the famous novelist; Frank
drudgery. Day after day, week after week, month after month, P. Walsh, Chairman of the National War Labor Board, and hun.
year after year—ENDLESSLY—they HANG ON to the jobs dreds of others equally famous, praise the simple method of
that are smallest-salaried, longest-lioured, least interesting, and | increasing brain power and thought power described in this free
poorest-futured! book. OVER 700,000 OTHERS PRAISE IT.

If YOU have a "*grasshopper mind”’ you know that this is i You have only TWO CENTS to lose by writing for your
TRUE. And you know WHY it is true. Even the BLAZING | copy. You may GAIN thousands of dollars, peace of mind, hap-
SUN can’t burn a hole in a little piece of TISSUE PAPER unless = Ppiness, independence!

its rays are focussed and concentrated ON ONE SPOT! Thousands who read this announcement will DO NOTHING
A BRAIN THAT BALKS at sticking to ONE THING FOR | about it. The effort and the will needed to send for this book—

MORE THAN A FEW MINUTES surely cannot be depended = which is FREE—may be lacking. How can these people EVER

upon to get you anywhere in your YEARS of lifel gain what they hope for, crave for? They are the skeptics, the
The TRAGEDY of it all is this: you know that RIGHT | doubters, the “‘show me™ wiseacres.

NOW you are merely jumping HERE AND THERE. Yet you Other thousands. will say, “‘I can lose only TWO CENTS.

also know that you have WITHIN YOU the intelligence, the | I mry GAIN a great deal by reading ‘Scientific Mind Training.’

earnestness, and the ability that can take you right to the high | I will send for it NOW. It promises too much for me to RISK
place you want to reach in lifel MISSING.”

What is WRONG? WHAT’S holding you back? The thousands who are open minded—who are willing to learn

Just one fact—one SCIENTIFIC fact. Thatisall. And when | something to their advantage—will ACT on their impulse to
you know what it IS, then you can easily learn how to apply it; | send the coupon. They will be better, stronger minded for having
make it carry you STEADILY, POSITIVELY, AND DIRECTLY TAKEN SOME ACTION about their lives, even if they do noth-
to prosperity and independence. ing more than to READ a booklet about the inner workings of the

That fact is one which has been PROVEN and stated by the | 1ind: For your own sake—and for the sake of your loved ones,
world’s foremost scientists and psychologists. You are only ONE. | don't continue to GAMBLE that your future will be bright
TENTH as successful as you COULD be! Why? BECAUSE, as whether or not you DO anything about it] Mail the coupon today
Science sxys, you are using only ONE-TENTH of your real —NOW.
BRAIN-POWERI! :

TEN per cent of his brain is all the AVERAGE person _THE DEENE IHSTLHUSENE AMERI(?A
uses. He is paid for ONE-TENTH of what he really possesses Suite 2291, 71 West 45th Street, New York City
because that is all he actually USES. The remainder lies dormant. Offices in London, Paris, Stockholm, Delhi,
The longer it is unused, the harder it becomes to use it. For the Durban and Melbourne

mind is like a muscle. It grows in power through exercise and use.
It weakens and deteriorates with idleness. {

What can you DO about it? That is the question you are
asking yourself. Here is a suggestion.

Spend 2c for a postage stamp. Send in the coupon below for
a copy of “'Scientific Mind Training."’ There is no further obliga-
tion whatever. You need not spend another peuny.

This little book will tell you the secret of self-confidence, of a

,----.-n-n-'--------------unl.u-n|----------------‘-lllluillnu-n--lnupn

The Pelman Institute of America
Suite 2291, 71 West 45th Street
New York City
Please send me without obligation your free booklet,

“Scientific Mind Training.”” This does not place me under any
obligation and no salesman is to call on me.

. - . Name. .. . e
strong will, of a powerful memory, of unflagging concentration.
It tells you how to acquire directive pcwers, how to train your 0 i T T S = S St e
imagination {the greatest force in the world), how to make quick,
accurate decisions, how to reason logically—in short, how to make City oo State....

www americanradiohistorv com
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ly Easy Way

to getinto ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now...and
forever . . . say good-bye to 25 and 35 dollars a week.
to qualify for jobs leading to salaries of $50, $60 and up, a week, in Ele@&ricity

—NOT by correspondence, but by an amazing way to
IN THE GREAT COYNE SHOPS.
Getting into Electricity is far easier

Learn Without Lessons in 9Quss

Let me show you how

teach, RIGHT HERE

You become a practical expert in 90 days!
than you imagine!

By Actual Work — in the Great Shops of Coyne

Lack of experience—age, or ad-
vanced education bars no one.
I don’t careif you don’t know

an armature from an air
brake—I don’t expect you
to! Idon’t care if you're
l6yearsold or 48—it makes
nodifference!Don’tletlack
of money stopyou. Mostof
the men at Coyne have no
more money thanyouhave.

Railroad Fare
Allowed

I will allow your railroad
fare to Chicago, and if you
shouldneed part-timework
I'll assist you toit. Then,
in 12 brief weeks, in the
%reat roaring shops of

oyne, I train you as you
never dreamed you could
be trained on a gigantic
outlay of electrical appa-
ratus. .. costing hundreds

of thousands of dollars. ..
dynamos, engines, power plants,
autos, switchboards, transmitting
. everything from door-
bells to farm power and lighting
. .. full-sized . . , in full operation

stations . .

real

Prepare for Jobs
Like These

Hereare a few of hundreds of
positiona open to Coyne-trained
men. Qur free emtployment
bureau gives you lifetime em-
ployment serviee.
ArmatureExpert, to $100 s Wk.
Substation Operator
# Week und u
Auto Electrician $110 & Wee
Inventor. ..... Unlimited
Maiuvtenance Engineer
up to $160 o Week
Service Station Owner
y up to $200 a8 Week
RadioExpert up to $100 & Week

NowinOur
New Home

This is our new, fire-
proof, modern home
wherein is installed
thousands of dol-
lars’ worth of the

real

every day! nevlvesti?lnd m_oatl
NoBooks-NoPrintedLessons Fiu smenioiifina,

No books, no baffling charts . .
real actual work . .. right here in
the great Coyne school . . . building

COYN

500 S. Paulina Street

. all

happy and econtented
durgm your tralnlng.

* Dept.10-95 -

B com ot ind GEERRP | g
sonvinched g been %\\J .%
ELECTRICAL SCHOOL |

H. C. LEWIS, Pres.

batteries . . . winding real

. armatures, operating real mo-
it tors, dynamos and generators,

wiring houses, etc., etc.
That’s a glimpse of how
wemakeyouamasterprac-
tical electrician in 90 days,
teaching you far more than
the average ordinary elec-
trician ever knows and fit-
ting you to step into jobs
leading to big pay immedi-
ately after graduation.
Here, in this world-famous
Parent school— and no-
where else in the world —
can you get this training!

Jobs-Pay-Future

Dont’ worry about a job,
Coyne training settles the
job question for life. De-
mand for Coyne men often
exceeds the supply. Our

%}'{/l \’Nj D

& MG“EH. T E
1‘;‘.»-—:—-'"’&‘1-
) (mf, {5

Established 1899
Chicago, 1llinois §
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I iw. FREE Book

employment bureau gives you a lifetime
service. Two weeks after graduation,
Clyde F. Hart got a position agelectrician
for the Great Western Railroad at over$100
a week. That’s not unusual. We can point
to Coyne men making up to$600 a month.
$60a weekisonly the beginning of your op-
portunity. You can go into radio, battery,
or automotive electrical business for your-
self and make up to $15,000 a year.

GET THE FACTS

Coyne is your one great chance to get into
electricity. Every obstacle i3 removed.
This school is 30 years old—Coyne train-
ingistested—provenbeyond all doubt—en-
dorsed by many large electrical concerns.
You can find out everything absolutely
free. Simply mail the coupon and let me
send you the big, free Coyne book of 1560
photographs. . . facts. .. jobs. .. salaries
...opportunijties. Tells you how
manYearnexpenseswhiletrain-
ing and how we assist ourgrad-
uates in the field. This does not
obligate you. Seact at once.
Just mail coupon.

Get This

L=
Mr. H, C. LEWI1S, President
COYNE ELECTRICAL SCHOOL, Dept. 10-95

500 S. Paulina 8t., Chicago, Il

Dear Mr. Lewlis:

Withoutobligation send me Your big free catalog and
all details of Railroad Fare to Chicago. Free Employ-
ment Service, Radio. Aviation Electricity, and Auto-
motive Courses, and how I can “earn while learning.”
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H. GERNSBACK, President

S. GERNSBACK, Treasurer

]. M. HERZBERG, Vice-President
1. 8. MANHEIMER, Secretary

R. D. WASHBURNE,

Radio (raft

Professional-Serviceman-Radiotrician

VOLUME 1
NUMBER 7

C. P. MASON,

Technical Editor

HUGO GERNSBACK, liditor-in-Chief

Associate Editor

Fooling the Public
By HUGO GERNSBACK

HiL elipping veprodueed herewith was published in the

colunms of the Neac Verk Sun, under date of November 11,
It wives a correel impression of the ideas entertained by the
avernge man, who docs ot know anything about radio and
who s had sad, hut interesting, experiences with the averiage
radio dealer,

¢ it Y * La
1s¢ than she would if s

fot l out atl night.

Add similes: As hopeless as get-
ting service from the company that|]
sells you a radio set. s

nd the Rockefellier Founda-
to have a cre ape farm
studi

Yale a

‘The trouble in this country today is that radie has not, as
yet, been put on a business-like hasis; such as prevails, for
instanee, in the autonobile industry. TUis an open seeret that
he lust thing @ st manofacturer expeets to do is to serviee
0 set; because il is, scaningly, much easier at the present
time to sell a man a4 new set than to put an ald one into shape.

Such manutacturers will ot openty say so; but the actions
of wany of even our large set mamifacturers are sueh that
we v well wonder if they are serious when they say thad
they are providing serviee for their own scts, When radie
set manufacturers go as far openly ns to disconrage Service
Men, and refuse to provide them with servieing instruetions, we
there is something rotten

mnst come to the eoneclusion that
in Radiodom.
- - - - *

course, the radio sel manufactnrer will say that he

I
O wants only his “own” Serviee Man o service his sets; !

but. in most lecalities, the same manntactirer ins no Service
Man, so how is he to take care of sueh scts?

he public will stand for the present abuses only so long.
When o man who has @ reeciver of a0 eertain maké finds that
he camnot hive it serviced, nine times ont of ten he will panr-
chase one of anather make when he ean: heeanse he does not
feel that the manufacturer has kept faith with him.

What the radie trade today needs, and needs nrgently, s
4 speedy vecognilion of the Service Munn, and the dnty -to
provide him with ali information that he asks for. The present
astrich-like policy cannot go on forever; and it is ahout thme
for the radio set manufacturer to recognize that an intelligent
Service Man is an asset to him, rither than a liability—as most
st manufacturers toolishly think today.
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HE four

plans
shown are but a
sample of the many
ways in which our mem-
bers are making $3.00 an
hour upwards, spare time :
and full time, from the day they join
the Association. If you want to get

| into Radio, have a business of your

own, make $50 to $75 weekly in
your spare time, investigate the
opportunities offered the inexper-

| ienced, ambitious man by the As-
| sociation.

| Our Members Earning
| Thousands of Dollars

Every Week
The Association assists men to
cash in on Radio. It makes past ex-
perience unnecessary. As a member
of the Association you are trained
in a quick, easy, practical way to
install, service, repair, build and
rebuild sets—given sure-fire money-
making plans developed by us—
helped to secure a position by our

.| Employment Department. You earn
| while you learn, while you prepare

yourself for a big-pay Radio position.

| The Association will enable you to
| buy parts at wholesale
| ness without capital,

start in busi-
help you get
your share of the $600,000,000 spent

i annually for Radio. As a result of
| the Association, men all over the

country are opening stores, increas-

ing their pay, pass-
inglicensed operator
examinations, land-
ing big-pay posi-
tions with Radio
makers.

——

\GnG 4

+andboeo
» '?:}?(uﬁ F ["

4513 Ravenswood Avenue

Mail CouponToday for the
FREE HANDBOOK

It is not only chock-full of absorbing
information about Radio, but it shows
you how easily you can increase your

Income in your spare time. Mailing the
coupon can mean $50 to $75 a week more for you.

Radio Training Association of America
SR

the40 éasy Ways
to Make 32 an Hour .

In Your Spare Time

-

~ Below |
are a few of
the reports|
from those now |
cashing in on the |

Easy Ways”

Clears Frank J. Deutch, Pa.—*Since
$3,000.00 joining the Association ] have
i ‘"% cleared nearly $3,000.00. It is |7
almost impossible for a young fellow to fail, |
no matter how little education he has, if he
will follow your easy ways of making money."”

. J. R. Allen, Calif. — “Have
s:,:&oeg::n done over $1,100.00 worth of
business in the last 6 weeks. |

Next month I am going to open up a store {
of my own. I never knew that money could |
come so fast and easy.”

.00 a Week N.J. Friedrich, N. Y.—*I
$§5 ::e Time haveaveraged$25.00 aweek
P for the last 7 months even
though I am not a graduate but just learning.”

Training Lands R.C. Kirk. N. C.—“Your
Him Job training has been very
valuable to me. Ilanded a

job with the big department store out here a
few weeks ago because I had my member- §
ship card with me. There were a large bunch !
of applications ahead of me.”

ACT NOW
If You Wish NO-COST |
Membership )

For a limited time we will give to
the ambitious man a No-Cost Mem- |*
bership which need not—should not |
—cost you a cent. For the sake of |
making more money now, and
having a better position in the
future, mail coupon below now.
You'll always be glad you did.

2 /
R .
IMPROVER IOV E4RD
\ '='~I o ;J

W

—_—
BT TR

» Radio Training Association of America .
[ Dept. RCA-1 4513 Ravenswood Ave., Chicago, IIL, :
: Gentlemen: Please send me by return mail ful; details of
8 your Special No-Cost Membership Plan, and also a copy :
@ of your Radio Handbook. a
: :
*
¢ Name B t
. LT TEEEEER - .
s
s L}
(] [}
o Address 2
[ [ ]
] []
Chicago, Mlinois 3o, s :
‘.‘- V:;:h _.mi‘:‘::g‘/ "4-------------‘-.---‘------J
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R T l QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-
L4 ® Re THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKIN,,

A\ Bl -
' RTLTwimning
/

BrengsBugJobs
§<\  LikeThese/

f
*60 toﬂls 9'0,
AWEEK
' Radio

' Operator

18 10315%° I

A DAY f' il A
| Servicing and 50002 | .kl | k
Repairing RadioSets ’ s

AND UP
Radio Engineer
lor Broad casting Station

Oo0OD e
J O B S Right atYour Finger Tips | sz~
WHEN YOU ARE RTI. TRAINED IN e (R v e

5 timo work . Undcrstan
work, a3 1 have s prrma-
nent.?onitinn with my father in our store. | give
you all the credit for the above and as 1 said be~
fore, | wish to finish the cntire course a3 8von a3

RADIO-TELEVISION ~Talking Piclures | =555

is kept right up-to-date with last
minute information. In a few weeks
you can be doing actual Radio work,
making enough EXTRA MONEY to
more t%mn pay for your training. In a
few short months you can be all
through—ready to step into a good
paying job or start & business of your
own. A B1c Jos—Bic MoNEY—A BiG
FUTURE, There is no other business in
the world likeit.

Bic Pay Joss! Spare TiME ProriTs! A
FINE BUSINEsS OF YOUR OwN! They're all
open to you and other live wire men who
answer the call of Rap1o. The fastest grow-
ing industry in the world needs more trained
men. And now come Television and Talking
Movies—the magic sisters of Radio. Will
vou answer this call? Will you get ready for

a big pay job Now and step into a BIGGER Investigate—Send Satary Raised 33 1-9% Since Enrolling
ONE later on? You can do it EASILY now. For R. T. I. Book Now Radig Service Manwer for the 1. N 'K night Sup-
R. T. L. Home Trainin, Don't waste a minute. Find out what E:’;niv-e:n i the Stats '::f Oklabomn, and Texaa

S ning the great Radio Industry, which has shandle, with an increase in salary of about

h 83 135 . th l.
grown faster than the Automobileand | 185, sisce Learlicd mith 7ot eboot.
Motion Picture business, has to offer in me. and your wonderful conlee, 1am, Eant P,
you. Find out what otf\er men are Gokbon, 618 ast 6th St., Uklahoma Clty. Usls.

Puts You In This Big Money Field
Radio alone, pays over 200 MiILLION
DOLLARS a year in wages in Broadeasting, varning. SEE How FasiLy YOU CAN
Manufacturing, Sales, Service, Commercial GET STARTED. Get the facts about
Stations and on board the big sea going ships, FRED H. SCHNELL  1tadio, Television and the Talkin

Slal Chiefof R.T. . Statr Pictures, first hand,in thebig R. T. L.
and many more men are needed. Television Twenty years of Radio FREE BOOK. Learn what this R. T. I.

and Talking Moviesopenupothervastfields  Exverience. Firsttoestab-  “Three in One’’ Home Training can -
of money-(r_r}:ak_mg olp_portumtles; for ambi- :’&%Tﬁ::é?ﬁ'j‘ﬁfﬁﬁ"e; %‘:,ﬁ,‘:{’ﬁ’c‘,‘;v?{””he Coupon for FrEE
ST -GSt | llsgreatbuslnessthatls ﬁ:re"rfcrnn Radlo “I:y Radio & Television Institute

live, new and up-to-date, where thousands  League. Licot.Commander Dept. T71
of trained men easily earn $60 to $100 a  USN.B InventorandDe- 4806 St. Anthony Court, Chicago <
week—where $§10,000 a year jobs are plenti-  ConauitantRadioEnginecr. ' [ I
ful for men with training pius experience. oy, Tehaeeof It T 1

Easy ToLearn At Home—InSpare Time [} ¥ 0 (0500 miees

Learning Radio the R. T.I. way with F, H, your ambition.
Schnell, the **Ace of Radio” behind you is

Easy, INTERESTING, really FunN. Only a few spare hours are
needed and lack of education or experience won’t hother you a bit.
We furnisii all necessary testing and working apparatus and start
you off on practical work you'll enjoy—you learn to do the jobs
that pay real money and which are going begging now for want
of competent men to fill them.

Amazingly Quick Results

You want to earn BiG MONEY, and you want some of it QUICK.
R.T.I. “Threcin One'” Home Training—Radio-Television-Talk-

Mahes $25 a Day -
Haven't forgotten you. How could 1 when 0]
85 high ns $30.00 per dny and have made $600.
intwo months from Radio work. That s not 5o ba
w :nl'mammnnd in nemnll!}qwn.lﬁuul ed
over the ? oge ¥ou sent me before 1 enruvlled
und you did about all you aaid you would aod
about 23 much unar!--F‘LO’ln K NISFLY,

. F.D. 2, Box Y1, St. Joe, Ind.

P e

RADIO & TELEVISION INSTITUTE

Dept. 771 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).

ing Movies—will give it to you, because it’s easy, practical, and Taes NN ol TR DO
R. T l TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE Address........ o e R e
o Ko Me PART TIME OR FULL TIME BUSINESS OF YOUR OWN City State...
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/ ""/ IV |

e Below
| are a few of|
*the reports|
from those now |
- cashing in on the |
‘“40 Easy Ways” |

4 Clears Frank J. Deutch, Pa.—*Since E

HE four L
plans
shown are but a|
sample of the many -
ways in which our mem- |
bers are making $3.00 an
hour upwards, spare time
and full time, from the day they join
the Association. If you want to get
into Radio, have a business of your

. AR

own, make $50 to $75 weekly in
your spare time, investigate the
opportunities offered the inexper-
ienced, ambitious man by the As-
1 sociation.

| Our Members Earning
| Thousands of Dollars
: Every Weeh

The Association assists men to

cash in on Radio. It makes past ex-
1 perience unnecessary. Asa member
1 of the Association you are trained
{ in a quick, easy, practical way to
| install, service, repair, build and
{ rebuild sets—given sure-fire money-
| making plans developed by us—
| helped to secure a position by our
Employment Department. You earn
while you learn, while you prepare
yourself for a big-pay Radio position.

| The Association will enable you to
1 buy parts at wholesale, start in busi-
| ness without capital, help you get
your share of the $600,000,000 spent
annually for Radio. As a result of
| the Association, men all over the
country are opening stores, increas-

ing their pay, pass-
inglicensed operator
examinations, land-
ing big-pay posi-
tions with Radio

joining the Assoctation I have Fi
$3,000.00 cleared nearly $3,000.00. It is [
almost impossible for a young fellow to fail, [
no matter how little education he has, if he |
will follow your easy ways of making money.” [

100.00 in J. R. Allen, Calif. — “Have

516, We::s done over $1,100.00 worth of

business in the last 6 weeks,

Next month I am going to open up a store

of my own. I never knew that money could
come so fast and easy.”

$25.00 a Week N. J. Friedrich, N. Y.—*]
Spare Time have averaged$25.00a week
P for the last 7 months even
though I am not a graduate but just learning.”

Training Lands R.C.Kirk. N.C.—"Your

Him Job training has been very

valuable to me. Ilanded a

job with the big department store out here a

few weeks ago because I had my member-

ship card with me. There were a large bunch
of applications ahead of me.”

ACT NOW

If You Wish NO-COST |
Membership

For a limited time we will give to
the ambitious man a No-Cost Mem-
bership which need not—should not
—cost you a cent. For the sake of
making more money now, and
having a better position in the |
future, mail coupon below now. |
You'll always be glad you did.

P P e

e e T

makers. - A --O.‘---..----.------------E

% oe——EY & Radio Training Association of Ameri H

Mail Coupon' Today for the E Devt. R::; 4513.::;.:“: An..::h:u. n. E

| FREE HANDBOOK  : gonne R sans by ey o et |
- It is not only chock-full of absorbing & ' o '
¥ information about Radio, but it shows {
3 you how easily you can increase your & Name SRS '
3 Imcome 1n your spare time. Mailing the o '
A coupen can mean $50to $75 a week more for you. ! '
¥ - - X N & g Address e e—————n ]
# Radio Training Association of America : '
4513 Ravenswood Avenue  Dept.RCA-1 Chicago, lllinois * ., St 1

egiote X AT IR A TR RN ::- - o a - --;:_--- U |
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QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE ON
THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES

R. T. I. R- T. l‘

g -

— -

. eyMalzmq
Work.
ey~ N

RT.1 Truining

BrmysBzy]obs
sze These/

/
360 103125 %,
AWEEK
'Rallw

. Operator

\\§

/A

3 o
‘8 [0*]59‘? ,/ ( p\qgﬁ_
g 5ol Wk o e\ 4
Servicing ar wod & 9 S
Repuiving Rudio vt | 5000mD » YeAr |58 ust“uut%gmpﬂ‘
Radio Engineer Rep w’f"

Jor Broad casting Skazion W

O0D

Rlon with my father in our store. Jnvo
1 the eredit for the above and as | aai

LE
; H
J ObBbSs 7{1 ht at Your quer /) 1ps  segmvEmen
WHEN YOU ARE RTI TRAINED IN T R
Tore ] piubico fpteh theiqtize °°“"; T:‘:‘;

RADIO-TELEVISION -Talking Pichures | = ocimi2=

Big Pay Joss! SPARE TIME PrOFITS! A
FINE BUSINEsS OF YOUR OwN! They're all
open to you and other live wire men who
answer the call of RApIO. The fastest grow-
ing industry in the world needs more trained
men. And now come Television and Talking
Movies—the magic sisters of Radio. Will
you answer this call? Will you get ready for
a big pay job Now and step into a BIGGER
ONE later on? You can do it EASILY now.
R. T. L. Home Training
Puts You In This Big Money Field

Radio alone, pays over 200 MILLION
DOLLARS a year in wages in Broadcasting,
Manufacturing, Sales, Service, Commercial
Stations and on board the big sea going ships,
and many more men are needed. Television
and Talking Moviesopen up othervast fields
of money-making opportunities for ambi-
tiousmen. Getinto thisgreatbusinessthatis
live, new and up-to-date, where thousands
of trained men easily earn $60 to $100 a
week—where $10,000 a year jobs ure plenti-
ful for men with training plus experience.
Easy ToLearn At Home—In Spare Time
Learning Radiothe R. T. I. way with F. H.

Schnell, the *‘Ace of Radio” behind you is
Easy, INTERFSTING, really FUN.

FRED H. SCHNELL
Chief of R. T. L. Staft
Twenty years of Radio
Experience. First to estab-
lish two-way amateur com=
mupication with !:.urope
Former Trnﬂ'lc Mm
American ai{elny
League. Licut Cornmander
U.S.N.R. Inventor and De=
pigner Radio Apparatus,
(,onsulhnt Rad)otnénneer
Now in ¢harge of
Radio Training— and you
will like his friendly man=
per of helping you realize
your smbition.

Only a few spare hours are

needed and lack of education or experience won’t bother you a hit.

We furnisii all necessary testmg and working apparatus and start
you off on practical work you'll enjoy—you learn to do the jobs
that pay real money and which are going begging now for want

of competent men to fill them.

Amazingly Quick Results

You want to earn BiG MoNEY, and you want some of it QUICK.
R.T.I. *““Three in One’’ Home Training—Radio-Television-Talk-
ing Movies—will give it to you, because it’s casy, practical, and

is kept_right up-to-date with last
minute information. In a few weeks
you can be doing actual Radio work,
making enough ExTha MONEY to
more t‘imn pay for your tr.nnmi Ina
few short months you can be all
through—ready to step into a good
paying ﬁ’b or start a business of your
own. A Bic Jos—Bic MoNeEY—A Bia
FuTUuRE. There is no other business in
the world like it.
Investigate—Send
For R, T. I, Book Now
Don’t waste a minute. Find out what
the great IRadio Industry, which has
grown f{aster than the Automobile and
Motion Picture business, has to offer
vou. Find out what other_men are
carning. SEe How EasiLy You Cax
GET STARTED. Get the facts about
Radio, Television and the Talkin
Pictures, first hand,in the big R. T.
FREE Book. Learn what this R. T. I.
“Three in One'’ Home Training can
do for you. Mail the Coupon for FREB
Boox Now.
Radio & Television Institute

Dept. T71
4806 St. Anthony Court, Chicago

Name

Salary Raised 331-3% slnce Enrolllng
You may be interested to know now
Radip Servico Mmlu’er for the ll N K m Fht Su
fl’ Co. who nre diatrihutora hrr Lvue 'i’
Receivers in the State of Oklahoma. #h Tell-l
PPanhandle, with an increace In aalary of
33 1-39;., since § enrolled With your school.
Tbnnkiy.f you for Your interest you have shown
ln me, and your wonderful conree, I am, Exre. P
. 618 East 8tb St., Uklahoma City, Otias

Makes $25 3 Da
rottat: mu How could 1 when I maka
00 Dﬂ' ay nnd huve made

Huven't 1.

Radio work. That'a not so b
whenl'monl lsand mnsmnll W n. l,‘!lsll
over the cal gﬂ u gent mo ﬁme enrel

und you did about all_you said you weuld an

2 abuut us much more. —FLoYn Knis é
R. F.D. 2. Box 8l. 51." Joe. Ind.

RADIO & TELEVISION INSTITUTE

Dept. 771 4806 St. Anthony Court, Chicago
Send me Free and prepmd your BIG BOOK

“Tune In On Big Pay’’ and full details of your

three-in-one Home Training (without obligating

me in any way).

R.T.I.

TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE
PART TIME OR FULL TIME BUSINESS OF YOUR OWN

Address.......
City...

el
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Presenting . . .

RADIO-CRAFT

The New Editor
of RADIO-CRAFT’S

SERVICE MEN’S DEPARTMENT

Mre. John F. Rider will have editorial supervision of all material submitted to, and

printed in the department of this magazine which is devoted to the special needs of

the SERVICE MAN,

Mr. Rider is already well known to manv of our readers, as

one of the best-informed and most practical authors and instructors in this phase of
radio; and his appuintment insnres that the SERVICE MAN will find the contents

of these pages worth-while reading.

interest i
period of

K. RIDEICS active
ridio has covered

soine seventeen vearsg bt in 192t

when the era of broadensting In
gan, he took up the subject as a profession,
wd applicd bis knowledge us an electrical
engineer to both design and anthorship.
Fhiconghont  the  period of radio develop-
ment sinee theng he has designed conunercial
receivers and other apparatus, both as staft
chicf engineer and as consnlling  engineer
for several manutfacturers. e established
his own research laboratory and has made
extensive ncasurements on the performanee
of apparatus: particularly in the field of
audio wnplification, in which he has dane
much eommercial work.

At the sane time, Mr. Rider undertook
the work of popularizing radie knowledge,
‘The ealenlations of radio engineering are
dithieult for the wost mathematical reader:
Imt Mr. Rider possesses the happy knack

of putting dificult things in snel o way that
ey
who facks formal training in the sciences,
IFor that reason, his contribulions have hee
continually in denand by the radio press,
A weekly fearture, “The Laboratory Serap
book,” wias condneted by Mr, Rider in th
colunms of the New York Swun Radio Scee-
tion sinee 1922 and has filled inany o serap
hook for servions readers,

Fhe serviee field, in fact, enrly impressed
its tranendous importanee on Mro Rider,
imnd he bas devoled to it o great deal of
his attention for the pust three years. Dhis
Jatest hook, *'Fhe Tronble shooter's Manual)™
has  received good deal of praise from
readers of Rapo-Crare. Preceding it hav
been “Matheatios of Radio,™ “Design and
Construction of 13 Battery Fliminators,”
“ALC Tubes and How to Plse Them,” and
“Treatise o Testing Units for Serviee
Men” ATl these books are notable for their

nre asoensyoas possible for the man

295

JOIIN F. RIDER

practical natnrve and clenr style.

Mr. Rider, with liis grasp of the problews
of audio wnplification, was early active in
the ficld of “talkic™ engineering. He is at
present associate cdifor of Projection En-
yineering ind of Nadia Enunineering; and a
contributing cditor to Motion Pictvre News

Mr. Rider will pass upon all the avticles,
suhmitted to this magazine, which Jdeal with
the problems of 1he SERVICE MAN; and
we renew the invitation to all onr readers to
wrile and tell us their professional experi-
mees, noomatter in liow plain literary
style. It is the cadeavor of Ramo-Crarre to
he a mngazine BY the SERVICT MAN, as
well as OF and POR hine—Fnrron.,

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

$25.00 Prize Winner
SERVICING THE “400”
By Albert Turenne
“ HIRD CALLY read the order slip;

“Set very noisy; fix it or cancel
arder.”

I crawled out of my car with

Dags in Jemds awd gazed at the heantiful

apartment Iuilding with some nisgivinges,
The Jocation was an lower Comaonwealth
Avenne in the exclusive Back Bay district
aof Boslon.

I'he set, o Radioli 18 for direet eurrent,
had been installed by o fellow serviee man
of more experience than 1 had; and he also
had answered the sceond eall to oliminate
or winimize loeal interterence without, ap-
parently, any success. Now [ was fo try my
hand: but T felt little confidence of any
improvement, for T konew of the ¢ireun-
stances  and  conditions in this particular
huitding.

Iowas usheval into o lnxurvions suite an
the thivl Boor ond was gad to find that the
cenpants were out for the afternoon. 1 felt

——— = — — =

IWhen Mis Satanic Majesty, King Noise, veiaus

in the b neat, ain ontside  pick-up mnst be
obtained  samcho:e.

www.americanradiohistorv.com

¢ if 1 failed 1 would not have
ridicule of an  exasperated

e at oo
fa faee th
patran.

All the Modern Interfercnces

The situation was this: the apartnent is
large nine-story building of  stecl-frame
The owners at the time did
nat pern montside acrinl to he placed
on this ) el the basennent here is

1 enorions nebwork of machinery alwayvs
mators for the antornatic elevi-
svslenn the o
funs,

construclion,
ding,

on the g
tors,  the  retrigeration
burnces, the laundry, the ventilation
nd what not.

And while Statiems WNAC and WIEET
were just across Boston Cammon, not more
than a mile away, 1 found, when T tuned in
these stations, that the stidio broadeasts
were utterly engnlfed by the infernal ey
ing racket from helow, When 1 disconneeted
the inside antenna T onaturally bad to in-
crease the volume control to bring in the
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stationy with the result that the frying noise
canie in even louder than previously.

1 shifted the aerinl and ground leads, tried
i longer aerial and a shorter one, sent them
in ditterent directions, but to no avail. 1
began to feel guite dejected. It 1 could
shoot an acrial up to the reof my troubles
were over, hut the management would not
permit this. 1 had servieed a reeciver on
the seventh floor of this building withont
heing bothered ot all by interferenee. But
here, on the third floor, was a ditferent
story. To swother all this man-made stutie
would requive o formidable aggregation of
different capacity filters. It was obvious that
the powers-that-be would not conntenance
such expense; not just vet, anyhow.

A Furtive Ruse

There was still a little spark of hope re-
uining and, throwing all the windows open,
I began to string a gray-colored No. 18 rub-
ber-covered stranded wire snugly against
the outside wall, running this wire horizon-
tally fromy window to window just beneath
the sills. 1 reasoned that sueh a thin, neutral
colored wire could not be scen from the

Direct-current house supplics are a source of
much grief in these days of alternating-cwrrent

standards.  Particulariy wehen the tyro starts ¢x-
perimenting is there apt to be trouble—cven the
simple one of polarity.

street, and thus would cscape the dictum of
the owners.

Around a corner I managed to sling this
wire and on to the last window where (in-
stead of cending it there) I fastencd the end
to a window lead-in strip and grounded the
inside terminal vf the lead-in to a radiator,
‘Ihe other end of the aerial was connected to
the antenna terminal of the receiver, and the
ground terminal of the sct was connected to
another radiator; thus producing a form of
aperiodic loop antenna.

Tuning in the set now T obtained perfect
reception withont noise interference. <1t 1
disconnected the outer end of the aerial
from the radiator, the noise would aguin
surge in.

I cannot explain this phenomenon, for 1
was just taking a pot-shot at laying ont my
acrial in this way: bot T will say that this
method will not always prove salisfactory.

Long Antennas Avoid Trouble

The most frequent sources of disturbance
in the many homwes 1 visited eame from the
refrigeration systems, usually in the base-
ment or in {he kitchen, or in the neighbor's

RADIO-CRAFT

$25.00 EVERY MONTH

Will be paid for the most interesting
story by a professional reader. con-
taining lLis practical experiences und
something of value 1o most other
service men. It will appear on this
page; together with other helpful con-
tributions, which will be paid for at
the regular rates. Send in vour story;
in any shape so long as it is both un.
derstandable and interesting. Address
the Editor, RADIO-CRAFT.

house; another sinner is the oil burner. But
we scldom have to install filters; running
an aerial to the roof usunally increases the
volinne of broadeast reception so that the
volume controls of the reeciver may  be
turned down, thereby eliminating the weaker
interference. Amd the reccivers used today
are generally selective enough to tune out
even the nearby stations.

Another word coneerning acrials: many
tests have eonvinced us that so-called “cage
antennas™ and other contraplions are abso-
lutely worthless. Cut off the eage and add
a few feet of single wire, and you have
exactly the same results.

A CHRISTMASTIDE MUDDLE
By George F. Carpenter

HF street mains in the heart of the

city of Washington, D. C.,, furnish direet
current; the pole lines on the outskirts of
the city furnish alternating carrent, and
thereby hangs a Christinas tale.

The old Georgia colonel’s home on B
Street, Northwest, was the seene of a lively
Yuletide gathering: his husky and pros-
perous boys and girls with their flocks came
to bring their Christinas gifts. Among thens,
Bill brought Daddy o Balkite trickle
clharger.

The old Colonel’s set wuas a six-tuber, the
joy and pride of the houschold, built to
order by an expert who very cleverly sup-
plied the *“A” and “B" current from a
power hoard consisting of Clarostats and
Tohe condensers and a couple of chokes
which swoothed out all the pulsating ripples,

Bill had an idea that the old Colonel's set
was using the A" battery for filament
supply (instead of a part of the filter, as
planned) and, with a show of pardonable
pride, he produced his trickle charger, filled
the jar with the acid clectrolyte and said:
“Now Dad, no more buattery trouble for
vours” ‘The old man replied, *I haven't any
battery trouble whatever: but if this de-
viee will ke it any hetter, why, go ahead.”

Bill disconnected the plug which fed the
power board, conneeted the trickle charger
to the battery terminals and plugged in his
churger on the direct-current wall socket.
Soon there was a smell of something bhurn-
ing followed by a puff of ill-smelling smoke
that bronght consternation to all the group.
Bill snatehed the eurrent Jead from the wall
socket and disconnected the trickle leads
from the “A” battery terminals. Ile put
back the power plug—correctly, he thought
—hut he had failed to notice the slot cut
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in one side of the plug which denoted cor-
vect polarity, The set would not function;
wrong polarity. Poeor Bill, how was he to
know? He didn't have u voltmeter, nor did
he know how to get a polarity reading with
a potido.

I was lastily summoned by telephone:
“Dad is afraid his set is ruined; I'll give
vou £20.00 it you'll only have the set work-
ing by midnight; please come quick, ete”
It was then 11 pan. ‘There had been a family
row and a glanee at the centre table told
its own tale; there lay the vuined trickle
charger—some of the aeid had spilled on
the top of the beautifullv-inlaid mahegany
table, and mother was angry.

1 went over the power-board panel so
nicely seereted in the cabinet; a touch of
the test clips on iy voltmeter leads told
me that polarity had been reversed; 1 pulled
out the power plug, gave it a turn so that
the slot showed on top, threw on the power,
turned the dials a hit and the loud speaker
boomed out. “This is station PWX, Cuban
Telephone Co., Havana, Culti.,” 'I'he old
Colonel was jubilant and vowed never to
allow anyone to monkey with his set again.
The old mother asked me if 1 could fix it
s0 the coloved lights would hurn on ler
Christimas tree and in the dining room;
and T happened to have a “Hemneo™ 3-way
socket plug in my toolbag which solved her
problem. On the stroke of widnight 1 left
the old Colonel's mansion with §20.00 in my
pocket, and listened to the church Tells
pealing  forth their nessage of peace on
carth and good will to men.

Somcu'mc_-: the Service Man’s money comes casy
—twith the accent on the “sometimes.”

A BAD CONNECTION AND A GOOD
CUSTOMER

By Randolph C. Michaels

HIS story is told for the henefit of

those servicing old-styvle sets; and dates
back to one of the first neutrodvnes. I
was doing radio then in iy spare tine, and
had my cards widely distributed. T received
a call from the proprietor of an ice-cream
parlor, who had i five-tube set,  He said
that he had brought three service men in
to look at it. and none of them could fix
it.  Anticipating a real job, T got out my
ear.

On acriving, T first proceeded to test the
tubes.  Finding themt O.K, T started to
check the wiving and transformers by using
phones and battery. On the third R.F, trans-
former, I got a elick on the two bolts hold-
ing the ends of the coil in place; but not
on the “G"” and “F—" leads from the coil.
When I looked at the eonnections inside
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inchules three stages of tuued
amplitication, neutralized i the
To test this part of the

This recciver
riutio-frequeney
“Comuerphase”  manner

circuit, continuity tester is used to check the
connections  which include, (in the eircuit VI,
inr example), 12N, U3, and o few torns at the

prid end of L1S. The “micro-mikes’ or uentri-
lizing condensers €5, €6 and €7 are located at the
right of the respective tube sockets, The procedure
of bluluncing a receiver using the Counterphase
neutralizing method will be deseribed.  Usually it
is convenient to nse 2 vacuum tube with one of the
nlament prongs shortencd o that the flament eir
caft is open when the grid, plate and one side of
the filament are muking contuct. Now, tune in
lond signal, adjusting  all tuning comrols very
carcfully for exact resonance. Keplace V3 with the
special tule.  (Always start with the R stage
sext 1o the detector).  Retune all countrols until
masimum volume is obtained. Fhe “niicro-mikes”
are now adjusted.  The bese tool for this pnrposc
is a picee of hakelite rod which has heen shaped
to a screw-driver edge. The correct position for
the “micro-mike”™ of any stage is berzoeen the point
where the signal disappears amd that where it is
again heard.  Now, replace the dummy tube by
V3, retune set carcfully, and procecud to the next
stage; working toward the acrial. " Microamikes™
U3, €6 and C7 are located nnderncath the chassis,
directly heneath the holes in the aluminum plaws
or shiclds. Condensers ClIA and €8 arc circuir
balancers; €8 is another “micro-mike” adjusted
(for maximum volume) with the insulated serew:
driver. ClA is opurated from the panel as a
“sensitivity™  centrol.

O

V7
- Tiube lavout of
the B-1 7707
va Vv3 v2 Ve Vi and i1

O

This receiver is designed to operate at line
potential of 115 vohs, anml the resnbting tile vol-
tages at this line value are given in a table below.
I the line powential is below 100 volts, the power
pack will aot  funetion  properly and hum  will
result; the plate reading of V1, V2 aud V3 will
e about 135 volts.

The cleetrical values of the units in this receiver
are listed Lelow:

lesistors R2 and R3, 40 ohws: R+, 8 ohms; RS,
270 ohms: RG. 4,000 ohms; R7. 1.700 ohms; K8,
34,100 ohms; R9, 1,125 ohms; RI1O0, 3 meg.; RI11,

Radio Service Data Sheet

BREMER-TULLY MODEL 7.70 AND 7.71

1.540 ohms. Condenser €9, 0.25.mf.; €10, 0.234uf.;

CHl, 0.5mi.; €12, .006-mi.; CHY, 0.3-mf,; CI4,
00025-mf.; C15, .003-mf.; Clo. .0l-mi.; Cl7,
00025-mi.; C18, 1+ mf, (400 \V.):; C19, 2 mi,
(400 V.); C20, 2 mf.. (400 V.); C21, 1 mf,
(60 V.); €22 1 wf, (400 W.); €23, 1 wmig
(400 V.); C24, 1 mf., (400V.); €25, 00025 mi.

A AT

A special design is followed in the construction of
\I'T1; the primary is tapped, the smaller portion
having the corrvct impedance for the phonograph

| pickaip.
' Ferminals for the reproducer are
| 1he schematic eircnit as LS.

AFT1, AFT2, AUT3 and Ci6 are housed in a

indicuted i

@@@@@@@@@@@@

CONNECTIONS IN AF

TRANSFORMER SHIELD CAN

L

€9, C18 and C11 in ouc case and C13 in another

(€9 and CI10 bhave bue leads and €11 has brewn
Jleads, aud €13 has a yellow lead), are mounted
on AFT shicld can, above lngs 9, 10 and 11,

The “‘resistance network’™ of the “Jower Con-
werter,” as the current snpply unm is ealled. has
its return cirenit to “B—" completed through the
imternal resistanee of the tnbes, instead of through
an external resistor.

1f a4 magnetie reproducer or separately-excited-
field dvnamic is used, “jumper” connects posts A
and IX in power pack; when u high-resistance-lickl
dynamie reproducer is used its ficld coil may he
cicrgized by connection to posts A aml B, “jumper”
then shorting CH2 Ly leing connccted to posts A

nd C,

The Color Code
I ~Green, V1, V2 and V3 filament supply, 1.3 volts;
-Green, same as above;
Rud, Filament supply for V4, \'5 and V9;
-Red, same as above;
Nellow, filament of V6 and V73
6—VYellow, same as above;

7—White, "B+ power;
8-—Green, I for \3;
9—Drown, “NB4" fur V1, V2 and V3,

IO--T’_-luc, “B-4" for V4 (detector);
11—Yellow, “L—"" and chassis gronnd,

Typical Voltuge Readings

Tube Tube Voltages Tlaie Current {Ma.)
No. Type A B 2O Normal (Grid Test)
V1o '26 1.4 150 9 5 1z
V226 1.4 150 9 5 12
vy % .4 130 9 5 12
Vi 25 35 60 0 ] 2
Vs 27 2.1 150 S 5 3
Ve 1A 49 150 30 18 41
AR R 150 30 18 41

PHONO. T__l

JACK

— = ==

single shield can, the conncctions heing bLrought to
soldering lugs. They are represeuted in these
columns by the mnuerals ene to fourteen in small
circles.

The panel switch marked *Tonc Control” fumc-
tions by shnnting the secondary of AFT1 with €13
and the primary of AEY2 with Clo. Normally,
there is a shant capacity of .00025-mf. commectel to
the =ceondary of AVTL; it is Cl4. One side of
the sccondary of AFL2 is shunted by C17, the

RESISTANCE —‘
NETWORK

Qa7 o

.8

L8
Jdo e
d‘,f’

L et
iR6”  R7
%QF Idwvmmu
Ve ANV
p

OmAAMAVASASAANIIANAS )

o TOMMAWO

AN ANANMAALD r»-mw,.uzm;r—-fl
o

iRa L5 CONDENSER —__5
i o dur o BANK " :
BibSisron cm']“o |TAD.JUMP[R

o (e

(’!g glcnz J

¥ o
hswurcuLEnD — A
wcoNNECTOR
" BLOCK

FIELD-COILY CONNECTOR BLOCK

purpose of which is to climinate oscillation of the
push-pull cirenit Jdue to variations in tubes when
purchased or daring the life of the power tubes.

110 and RI? arce tubular resistors connceted at
the tnbe sockets.

VOLUME CONTROL

4.8

Ce4
T ke
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the coil, T found the nut Lad loosened
slightly: and the lug was perfectly centered
around the bolt, without touching either nut
or bolt. 1 tightened the nut, and the set
worked like o charm,

I'he owner did not ask me what my
charge was; but handed me five dollars for
my fifteen minutes’ work and ealled it
square. This proves that connections are
not always as good as thev look, and that
reial service men are in demand.

(We think that real vervice customers like
the gentiemun described in the story are
even more in demand.—Lditor.)

“NAILING DOWN” THE HUM
By J. E. Bourke

URING lonelv watches at sca, with a

pair of phones on iy ears for six to
eight hours at a streteh, vour magazine has
helped Lo pass awny the lonely hours. T am
now getting oft the ship to look for a serv-
ice job ashore againg and 1 honestly believe
that yvour magazine gets home to the service
nian better than any of them.

Like most of the old-timers, T have had to
perform a lot of “wrinkles” to keep a radio
set working; but like most of the others,
thought nothing of them at the time. The
only objective was “It must work.,” Ilow-

'l .002 MF.

!
A A4
P MEG.
J
i Bt
OPEN PRIMARY
Fig. 1

An emergency repair with which every radio
man should be familiar,

RADIO-CRAFT

RADIO  VOLTMETER

\J

ORIGINAL  45V."B" BATTERY.
ROUND ROD.

TEST ROD

Instrumental connections for determining the
conducetivity of the carth at any given poiit.

ever, liere is one that vou and thousands of
others know, undoubtedly.

On the vovage to Australia, about three
months ago. we ran into a heavy electrical
storm; and the junior on wateh did not
“rround” the antenna. At two in the morn-
ing, T was called to see why the receiver
was dend. After a while, 1 found that the
lightning had burned out all the primaries
in the entire cirenit, of bolth the R.F. and
the A.F. transformers—a very peculiar hap-
pening and one that will never happen again,

My enre was the old-time favorite; that
is, a .002-mf. condenser and a  100,000-
ohm resistor in the primary cirenit of each
of the disabled transforiners, as sketched.
With this avvangenment, we were able to
copy nearly as well as before; and got all
the press and weather reports, during the
renainder of the vovage. (See Fig. 1.)

Here's another: while emiploved ashore in
the serviee game, T came across a case where
two employees had been discharged because
they could not satisfy an irvitable cnstomner
who complained of an A.C. hum. Like most
of them, he wanted his money back; and
this was well-nigh impossible, for it had
been a cash sale. So I was employed and
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given this job for a week, to fix him up.
The set was a Stromberg-Carlson of an
early A.C. type, with separate “IB” supply.
After two days of trying all conventional
remedics, my remedy was as follows:

I drove three ten-penny nails in between
the luinations of the power transformer,
and away went the hum. (No matter how
tight the binding straps were taken up, they
did not tighten the laminations at these
two points.) And, so, T was permanently
hired, until I got the sea fever again.

THE “LACK OF VOLUME”
COMPLAINT
By Delbert Myers, A. I. R, E.

MA.\'Y complaints of lack of volume in
receiving  sets, which have been in-
stalled for a vear or so, may be traced to
carbonized or grouaded lightning arrestors.
A set may test perfect on the beneh, yet
give scarcely any volume at the customer's
home, where the aerial is grounded through
an arrestor.

To test for a ground in the arrestor, take
vour continnity tester (headset and Dbat-
tery), loosen the aerial and ground leads,

(Continued on page 338)

VOLT-
METER

SPLICE
UNDER TEST .-':E-‘-“D'N

TEST CLIP

Fig. 2
Using e voltmeter as an ohm-meter, to chock
the contact between acrial and lead-s,

The Service Man’s Open Forum

EMERGENCY REPAIRS MAKE GOOD
WILL

HE October issue has just arvived,
and T wish to take this opportunity
to congratulate you on the Service
Data, particularly on the fact that
the eonstants are given to the diagram. To
the service man, who is really interested in
his profession, this information is important;
as it very often cnables himm to make a diag-
nosis; when without it, that set would have
to be Faid np until parts could he obtained
from the maker. This usually entails consid-
crable delay; and, even when local sources
of supply can furnish the necessary parts,
it often happens that the call for service
will come in the evening, or on a Saturday
night. By replacing the defeetive part, even
if it must be by an cxternal connection, the
set is kept in operation over the week-end;
and this is worth much in good will to the
service man and his shop.
B. B. Arcory,
Kew Radio-Electric, Inc.,
Kew Gardens, L. 1.

(It must be admitted that the receiver
wwhich is most salisfactory to service is the
one which the service man will recommend;
and service diagrams are 5o small factor to-
ward reducing the labor of servicing.—
ditor.)

ON PAGE 309

Js a blank which every Service Man
should fill out, for his own protection
and advancement. If vou can qualify,

“DO IT NOWw”

A REPROOF FOR THE QUICK
REPAIRER

EING an old reader of your magazinces,
from 1908 on, I am giving you a call-
ing down for letting rubbish like “How a
Service Man Does It” get into the October
issue of Rapmio-Crarr. This should be en-
titled “How Not to Do It” It’s nothing
hut a boteh job and fixing (?) transformers
in the manner shown will lose some pood
customers. A transforiner repaired in this
nuumner will give very poor results, if any.
The maker of any transformer counted those
turns, if he made it properly; and he did
net put in a few dozen extra for luck.
Forming an are will, ten chances to one, cut
out more than a dozen turns and probably
canse a ground. T think this kind of fixing
is taking too manv chances with the cus-
torier’s set.
I have been repairing all kinds of electri-
cal machines since 1906 and, in the days long

www.americanradiohistorv.com

ago, when transformers cost real money. I
fixed them when burnt-out by rewinding.
Now I seldom do this; it is cheaper to in-
stall a new one and credit the old one tlo
loss. ‘The same applies to condensers, ete.

When I po out to do repair work, T take
a repair kit with a little of everything in it—
condensers, transformers, ete., depending on
the type of set I am going to inspect. If a
transformer is burnt out, I install a tem-
porary one, using spring clips, until a dupli-
cate is obtatned, it I have none on hand.

It would take an awfully long letter to
tell of all the thousand and one things, short
cuts, ete., I have learned in the past twenty-
three yeavs; but, to sum up—to test and lo-
cate faults in u radio reeeiver or any other
eleetrical machine—all vou need is an ounce
of conmuon sense and a certain amount of
electrical knowledge.

I wish voun the hest of health and success.
My greatest desire is to see something in
Rapio-Cuarre hy Mr. Tesla, the father of
radio and to my mind, the greatest inventor
and scientist the world has known. Where
is he?

AT Marrnews, BT
46 De T.a Ntonde, I.imoilu,
Quehee, P. Q., Canada.
(M. Matthews’ praise, in this case, pleases
(Continved on page 339)
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O
On  the terminal strip of this receiver are
mounted: the power-cable lugs; the grid leak and

condenser: the detector-plate by-pass condenser; the
two center-tap resistors; and the 600-chm and 2500-
ohm *C-bias™ resistors.

A special input circuit is used on the Steinite
receivers, for the purpose of obtaining sensitivity,
The circuit acts as an awotransforiner when the
antenna lead is connected at the junction hetween
1.1 and Cl. The purpose of R1 is to cowplete
the D.C. path for the grid Lias.

STEINITE 50-A AND 102-A

clockwise position cnts in 75.000 olins additional.
The resnlting biasing potential is suflicient 1o reduce
the plate currvent to nil: and even powerful local
signals are cut out.

The outjput transiormer matching Vé and \'7 to
the moving coil of the dynamic reproducer (s Lnil
into the reproduccr. The primary winding has a
resistance of 285 olms between center tap and
ach end.  The sccondary winding matches the low-
resistance  vorce-coil,

‘The power pack of ihis receiver is built on the

|
sialx & T=m= . [47] 9 (13
© @e@s@s0
- &l s 3 e }
GREEN = =[ur p3 |
= M‘M I usow ALIGNING
- | = 12 T4 CONDENSERS |
] gl z £ 5100 oiag
== a3 B w3 [ . ]
s E 3
2 1w |
{ 0 3 @ Ca (Cis[¢i2|en
0 y l
= &ED
vl L
e L\l TUNNG  Ré
Fiel :
IELD CONL -, i fe |
F J 13 Vet
= 8-50"
SWITEH N beeeea v
NOILE CoiL ‘F‘g
| J
Power-pack parts layout and reproduccr connections of the Steinite “30-.17 and “102.4.”
Fach unit of the four-gang condenser has a  unit plan; whereby, if one unit is defective, it
capacity of 380 mmf., maximum, and 30 mmf, can be easily removed and another substituted in
minimum.  The secoudaries L3, L6, 1.9 consist its place. Some difficulty may be experienced in

exch of 8734 turns of No. 30 enameled wire on
a tube 1%-ineh in diameter.  They are comnected
it series with the halancing coils (1.3, L7, L10)
which are wound with 32 turns of the same size
wire; they are placed at the loew-potential ends of
the secondary coils. and in non-inductive relation.
The primary coil, placed inside the main sccondary,
consists of 24 turns of space-wound No. 38 ad-
vance wire.

When the volume control R4 is turned cutirely
“on™ in a clockwise direction the bias on the
R.F. stages is normal (600 ohms in the cathode
leads); turning this coutrol to its maximum counter-

removing the chassis from the Model 102 unless
the following procedure is followed. First, remove
the two screws with which the - Radio-Phono”
escutcheon is held in place. Sufficient slack has
been provided in the leads so that it is possible
to raise the escutcheon assembly. tnrn it on edge
and pass it down through the hole into which it
fits, permitting its removal as an integral part of
the receiver chassis.  Second, no attemjpt should

be made to remove the receiver chassis from the
shelf to which it is attached until the shelf has
been removed from the cabinet.  The shelf with

chassis attached ean be readily removed by with-

10

drawing the four screws which sccure it to the
cabinet, permitting  the eutire assembly to be
pulled out frum the hack of the cabinet and mak-
ing easy access to the six bolts which secure the
chassis to its supporting-shelf.

If the volume control does not {nuction,
sideration of the schematic cirenit imndicates
the trouble may be due to a shorted €2 or C3.

1f the transformer’s filament wimlings for V4
V3 VBVY9 are making contact or tlashing over,
resistor R2 (situated under the terminal strip il
colored red) will Le burnt out and consequently
show an open circnit, or no “C” velitage on the
grid of V5.  The remedy for this condition is to
vemouve the trausformer from the power pack and
substitute auother. Ouly early models should re-
quire this repair.

The phounograph turntable should rotate at the
standard specd of 78 r.pan,

Any hum which may develop is ordinarily trace-
able to the (etector: particular care taken iu the
selection of a detector tube when first setting up
the receiver will result in hest operation over an
extended period.

Variation from 1tle standard circuit to include
conmections for the phonograph-radio switching ar-
rangemeut ou the 102-\ is illustrated; the schem-
atic is laid ont to correspond with the view of
the switch escutcheon, which is a rear one.

The aligning condensers of this receiver. shown
in the marts layont, are not shown in the scheme
atic circuit,

Line voltage tap colors of pack are:
white, 100; bluc, 110; green, 120,

con-
that

rcd, 90;

The average voltage readings (as shown by a
standard set analyzer) for the 50-\ and 102-A are
given in the table which follows:

Readings of Tester with Test Plug in Socket of Set
Tube ont

of Tester Tube in Tester (Volts)

Tube Tube (1olts) Nor- Grid
No. Type 4”7 "B” “4” “B” “C” wmal Test

Milliamperes
127 0275 134 245 123 65 425 130
V2 27 275 134 245 125 87 350 14.0
\'3 27 275 134 245 125 8.7 43 13.6
74 27 2.65 92 240 32 s 25 e
V3 27 265 144 230 118 82 36 9.0
\'6 50 7.7 255 7.40 310 51.0 36.0 98.0
\'7 50 7.7 355 7.40 310 51.0 36.0 93.0

These values were determined with a line-voltage of
110 and with the line-voltage tap on the power

transformer set at 110 V. (Voiume Contrel posi.
tion *Max.”)
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Servicing the Freshman

(: In this article, the second of a series, My. Weiler not

“Model N’

only goes into detail about the work of checking up on
| the receiver named, but gives many hints of general value

HTE sceondd receiver Lo be deseribed
is the Freshmen *NJS7 'This odel
has an untuned antenna stage; being
untuncd, this tube amplities every-
thing and it is claimed, by seme technicians,
that its use vesults in greater broadness of
tuning  and  nereased  interferenee  from
statie. However this may be, the conmection
serves execltently to prevent the variations,

e — =
6-94 D.C.VOUTMETER ;

7

"~
-~

-
R

e——Hujrn

bs

FiG.4

A 8
Fi6.2 i

Schomatic civciits of tzvo simple test anits wehick

ceill Do valwable ia the serviee man's kit

alwavs found in antenna installations, frem
reacting on the tuning cireuit: which would
unbalance the eivenit resonmwe ot eertiin
paints in the tuning ringe. The notuned
stage is foHowed by lwo of tuned radio-
frequency, nsing 26 tubes stahilized throngh
the u=e¢ the “Faguaphase”  method  of
neutralization (1he stahilizing resistor is 730
ohms, tapped at 350 oluns, 1t is ta lhis dap

of

the “Ui4" connection for fhat parlicolar
tube is made. There are three of these
stabilizers); o toned  deteetor, uwsing the
grid-leak-and-condenser incthod  of  detee-

tion; and, fally, two audio stages, cmploy-
ing @ 26 for the firsl and a 50 for the last.

Now we will zet down 1o the real analysis
of the set. 1f there is o loss of selectivity
it can be attributed to too long an aerial.
The remedy is to shorten this.  Defeelive
tubes, also, may cause broad tuning, and
the rancdy is to replace with others having
proper chavacteristios

A condensey which shorts in one or o
positions nay cause the broad-tuning etfeet,
in a gang controly and lhe rapedy is o
bend the plates which touch, until they clenr.
or else replace the variable condenser. 17or
test of a shorted volume control, nse the
continuity tester shown in Figo 25 if the
short is visible, repaiv i, S0 mneh for the
selectivity problem.

The “Alcohol Rub”

If the set is naisy, nse apparatus deseribed
in Fig. 2. Pot lead A" on antenna post
and lead UB" on gronnd posl. Rotate
volume control. If there is noise in phones,
clean arm and resistance strip with aleohol
or whiskev: preferably, the former.  (Phis
may Csound” like o joke, but it isn't. Ask

By HAROLD WEILER

a enstamer if he has any aleohol you can
use, and he will probably offer liguor—which
he has had for “medicinal™  porposes,
comrse.)  Nest, put lead A7 on grid post
of 27 socket. 1M noisy, replace the 3-meg.
leok  (although, before veplacing tey con-
denser wlome—without leak.) The delector
erid condenser has o value of 00025-mf.
T'o test transformer primary in first audio,
put lead *B? on tevminal marked 1 in Fig.
3, and lead “ ™ on plate post of "27 socket.
For priniav of sceond AL transforiner,
change "B lead to No. 2 in Fig. 3, and put
lead “A* on plate post of first andio sochet.
For seeomdary of first nudio, plaee 137 lead
o ground post and dead AT on grid post
of first audio sochet.  For second AL
seeonclary, teave *B™ on gronnd and put A7
ongrid post of second X1 socket. T there
15 amy noise in phones dinring these tests,
take the defeetive unit out and heat it care-

DVRAUIC REPRODUCER FIELD

Toromts & wonts |
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FrRa—n bl ViGN FITAGS)  Draawil E(PAD-
rae-Li20s founINEns CEE T jaga! mees gate

Fig. 3
Layout of the *'Model N aud its poteer pack,
indicativg wambers of termingls mentioned.

fully on 2 slove: Hhis shonld drive out mnois-

To lest for open transtormers. volinn
control, grid leaks, or shorted grid con
denscr, use samne procedurt; but lest with
the continuity tester shown in Pig. I
Occasionally we get a “snap”; that is, o
service call which is very simples such as for
o dial light which fails to do its dnty. 17
the Jamp does not light, it may be due to
three things: (a) a bulb which has run its
limit (b) @ burnt-out 22-obn series resistor
(remedy, vepair or replace) s or (&) exces-
sive voltage due to a shorted series resistor
(renedy, vemove short or replace with an-
other resistor). As an cmergency repair, o
o3-ohm rheostat nay be substituted

Power Pack Tests

Now to the power pack. Tf yonr %27 does
not light, put lewed *A” of eontinuity tesler
on No. 3 terminal in Fig. 3, and =17 lead
on No. b The meter should show o reading..
It none of the radio-freguency tubes tight,
put “AY lead on No. 13 and “B" lend on
No. 15 meter should register, I first andio
is unlit, put A on terminal 5 and I3 on ter-
minal 65 reading should he obtained, If A
does not light, put X ou 7 and B on 8 S
much for the filkunents.

Grid and Plate Potentials

I no grid-bias reading is obtained on the
RE. tubes, A7 dead of Mg 1T otester goes
on No. 15; B on cround end of I, trins-
forner which does not show o bias voltage.
Lack of comlinnily indieates i poor eonnee-
tion on coil ar else, the 500-olun grid-hias
resistor is “shot”™ No bias on first audio
calls for lead “A” on No. 19 and *1I3* on
gronnded condenser can. If no continnity,
replace 1.800-0hm resistor (this is the black

tnre.  If the transtormer is still noisy,  spaghetti-covered lead on condenser can).
replice with a new one, No bias on 50 tube is checked by *“AA™ on
B - 3
RADIO SET ANALYSIS &
- !
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Charis sueh as this one, T Ckivion | st eiee o soca o sor
‘.I. “-[ IJ h]f‘-d oirt ;Ul.fh »o ot .0" Tues Oul 3 — i Tusk vlsisl
the veadings obtained ,c-‘:‘- '::l .nw:v » . | . . | -ufvs_%- »
. . bev.ere | vours | vorrs | vours | veurs
from uctua! anulvsis of I £ 3 “ s _&* i oty .
o “Madel V)7 wre very | | o |226 |rRF|sws |00 |ra5] 90 | € ] — 13
wseliel as a awnlde to the | i . 226 [2e°RF | s 45 (100 | 1.35 | 90 6 | =
characteristics of o set; [ | s fR2E|IVRE L 43 L?_?.;g';_ —:z % | —
aud @ valitable reeord to . ‘:‘:E ;Ds,‘{‘—;— f:_g /-%a 1735 90 1 6 | -
be cousulted (o ecase of a : 250 Z:»"‘?F 740 1350 720 300 50 =
subsequent  call, .Surh , 1287 |Reer 17501 ~ [720] — e =]
charts  ave  obtainuble o 5= i i i
from the mauufactirers | S I l i t
of set testers, at a lvio l_,_ I . __i I
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Fhe Freshman “Model N7 aud ite poer pack; the

i ding page. The copacitice and ratings of

Neo 18 and B on grounded terminat of
resislor shown as 2% in Fig, 3. 1 defeetive,
it is to be replaced with a goed 1.500-0lin
unit,

The “B? potentials are nest cheeked.
test shows no voltage on the detector, when
tested with the high-resistance  voltineter
connected between 0 and L, it should e
tollowed by connecting the continuity tester
between 24C and 280 “A™ on the former
amd B on the latter. 11 open, replice with
ABM-ohni vesistor: it detector reading is too
highy this portion is shorted. Tn ease of no
BOEFar fiest AL voltage, test hetween 248
with A and 24C with B: if open, it is the
G.600-0hin resistor which has gone. 11 detee-

Reproducers

N estinwting how many speakers imay he
I ciploved with a power amplitier for hest
results, the engineering stay of the Radio
[teceptor Compuny, New York, suggests that
thiree-quarters of o watt be allowed for cach
nEmetic cone, twe to four waltls for each
dynianic cong, and five to cight watts where
ancair eolumn is used with a dynmnic unit,
This encrgy is, of conrses in terins of nndis-
tarted ontput from the amplifier.

Vo make this practical, it may he pointed
ont that the mndistorted maxinnm output of
A 'TIA tube with 180 volts on the plate and
43 om the grid (A.C. operation) is 700 milli-
walts, or about three-gquarters of a watt.
That of the 10 tube with 125 volts on the
plate is twice as great—a watt and a halt—

the vosnd

Fig. §

mbering of the terminals shoien here may
sers dn the poteer wudt ary shawn of posite o
vhm resistor lead shown here.

tor portion or first A section s shocted,
et an IS000-0tun (net) resistor, tapped at
LA, 6,000, 9300, and 15,900 ohms.

The condenser bank consists of one I-nf.
(000} seetion, No. 165 one Lainf. (2,500)
No. 135 one -t (1000) No, i85 one -,
(L000) No. 195 one 0.25-mf, (500) No, 205
025, (500) No. 215 two 2-mf,
(1.000) Nos. 22 and 28, (Figures in paren-
theses the working voltage  ratings.)
Test with *A” Jead on any of ahove nmn-
hers and “BY on the grounded terminal of
condenser can, aifter vemoving all =7 leads
from the condensers.

Test from plate of "81 to ground to check
high-tension  transforiner, AT and

g

are

using

comparcd teithc that in the diagram
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I respectively. at the left. Note the special 1800-

13 deads to test chokes; A lead on v
post of * 81 choke, amd “13 lead on Noo 9
of Fig. 3.
Colur Code

The eolor code used in this receiver is as
follows: (Note that while an AL cirenit
has, of course, no polarity, sockets are
often marked with (Iisiillgllislliu;_f letters.)

IPirst 105, 1 post, bldne and white;
first 1817 <147 (AC voltage, 1R), hloes
detector (225 volts) green: fivst AL, (1401
volts) black and reds seemnd AL (3 volts)
vellow, The plate civenit jnelndes the nega-
tive or “07 of Fig. 9, which is hlack: No. 1
(33 volts) is hrown: No. 2 (110 vobs) is
rendy Noo 9 (350 volts) is ved amd green,

and the OQutput of Power Stages

1 E oty 53y | 1 rAllip
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and this is stightly exeeeded by the new 45
with 250 I oand 50 *C The "5,
the largest of veceiving tnbes, hias o watt and
a ladt at 300 volis |v]:|||'; two and o thivd
witts at 4505 three and a quarter at $00;
and wore thane foar and @ half at the maxi-
g of 430 volts with o grid hias of 8t.
When two wmatehed tubes of anyv af the
tepes deseribed above are used in pesh-pull,
the level of waeistorted ontpt is more than

volts

donbled; heeause the tulwes working together
in this cirenit mutually correet certain canses
of harmonic distortion,  The outpnt of the
two tubes, therefore, may be computed for
this purpose as 2.8 times that of one only
or, say, about two watts for two *T1A's in
push-pull.
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Operating Notes for

Service Men

An article full of practical hints on the different characteristics of
various models, gleaned by a service man of wide experience.
ver a dozen makes of sets are described.

ECENTLY the writer has had the
eaperience of installing a Vietor

Combination in an apartment house
on West Fnd Avenue, New York,
where direct current only  was available.
This was utilized by the use of a converter
to give an AL, power supply; an o
grounded ehoke-and-condenser tilter; two 8-
mf, condensers, in series and shunting the
line with a choke in eaeh line—grounding
center tap to chassis or ground increased
the hum—was placed after the converter, in
the line to the set. It was found impos
sible to operate the set, when an acrial
about a hundred feet long was used, be-
cause of the tremendons noise pick-up. With
a sensitive loop set this interference could
he detected on the roof (strengly, near a
water tower) and (weakly) down into the
court where the lead-in was installed, but
prineipally within the Imilding itself.
The outside interference was climinated
by the ereetion of an aerial 100 feet lona,
suspended  (away from the offending water

tower) between the building in whieh the
set was installed and the water lank on

the top of a 20-story apartinent house, some
distanee away. The aecrial was elevated
about 200 feet, and was free and clear of
obstructions.  The interference in the court
was taken eare of by using for the lead-in
shielded sire, grounded at hoth ends. (Al
though this, to some extent, In.\'-pnssch the
signal, it acted to a greater extent as an
interference shield.)

However, interference on the lower wove-
lengths was still strong,  The interference

By BERTRANM M. FREED

stopped entively when the AF. amplifier
wats switehed to “phonograph,” or when the
ntenna was  disconnected  (the latler test
climinated the converter as a source of
trouble) : tonching the antenna post bronght
in w powerful loeal, faintly, bot the inter-
ferenee came in still stranger, and a coil
of wire dropped on the floor, with an end
connected to the aevial post, greatly in-
creased the noise picknp: apparently it was
an inside  proMem.)  The converter was
placed inside a ¢loset, opening into another
room; and duplex lead-sheathed wire was
run to the set for the D.C. power switeh
and the AC. supply.  Awnother tilter was
put in the A.C. line ahead of the converter;
so that we now had one filter for the D.C
and another for the AC, These changes,
the result of many tests, helped a great deal;
bt noise on the lower warvelenyths was still
very strong, and  the short-wave  stations
were hardly audible.

After much laber and experiment, a solu-
tion that solved 95% of our interference
was found. ‘T'he lead coming from the win-
dow to the set ran throngh a large roam,
o fover, and then throwgh another large
voom to the set. 1t was determined that
the noise was being picked up in the room
hauging the receiver; and the only one in
which it eounld be placed.  The inside lead
was pulled ups and inits place there was
bronght from the window to the sct o donhle
twisted  dead, one  wire  of  which  was
grounded at both ends,  This eliminated
practically all neise, and the lower-wave-
length stations came in loud and clear.
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SEE NOTE \

Iy ihis civcuit of the Stromberg-Carlson Model 403 and 4034 Andio lower Pack is illustrated tie
conneetions of the Models 523 and 733 particulariy referred to by the author,
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‘ux’ SOCKETS
FOR ——

80O AND'45 TUBES

CARBON
RESISTOR

3
P2

CARBON RESISTOR — 3350 OHMS 4
CARBON RESISTORS BEFORE CHANGE.

‘ux” SOCKETS
FOR
‘80 AND 45 TUBES

CARBON
RESISTOR
2.000 OHMS

I CARBON RESISTORS AFTER CHANG' J

Fig. 2 (top) Fig. 3 (bottom)
The original conncction of the Radiole 14"
power  pack above: the later connection s
showen belote.

Set Peculiarities

The Stromberg-Carlson 523" and also
the “734” radio sets have one choke. LY, in
the positive side and two, 1.5 and L6, in the
negative lead of the power pack. (Fig 1.)

The choke 1.9 is the plate choke loeated
in the plate cirenit of the ontput tube and
passes the dircet current consumed in the
plate circuit of the output tube. C8 is the
speaker coupling capacity feeding into the
speaker through the andio filter Cé, C7, LS.

With the Atwater Kent “41DC sharper
tuning and greater pick-up may he secured
by either shorting or removing the resistor
in the plate cirenit of the first R, ampli-
fving tube, which is located near the tube
and the antenna coil.

The Sparton ©301DC”  eniploys six 27
tubes, just as does the A.C. modet; il con-
smnes 180 watts,

The Bosch “48DC™ employs the same tnhes
as the “8ACT except in the outpnt stage,
where fhe former uses V1As.

The Stromberg-Cuarlson #6357 has con-
densers across the A.C. inpnt line; cheek

these if the line fuses blow.  (Sce Fig. 1,
which shows a similar conneetion.)

The new Radiola “44” and *“46" receivers
vse three 245, one '45, and one 80, 'F'he
“power  deteetor” is resistance-capacity-
coupted to the single 43 stage of audio am-
plification,  In earlier shipments these sets
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IFig. §

CABC” siv-volt tnbe-supply wnit of Fuda txpes 80177 gud 82-1H°7
1500-mf. dry %

nelmded a0 vesistor steip in the power pack,
the conneetions Lo which were not eorreet
for best The conmeetion cuiployed
in the early models is indiealed in Fig, 2
The fniproced arvangenent in Pig. 3,

resnlts,

“Plavs, bat Lacks Volume™

En Fig 4 is illustrated a peeuliarity of the
Loseh “287 and “29.  Resistor R i the

illiestrating an application of the

condcise

wavenl grid Teaks B2 is a plate vollage con-

trol resistanee. The enstomer will report,
“My sel plays, bt there is no volume”
Look for an open cirenit in this resistor.

It is poinled out that thix 50,000-0hin ve-
sistor reduces 90 volts to the value re-
quired for the detector tnbe, being con-
nected fram the *B4-" temminal of the st
AL transtormer, Lo the - 90 V™ supply

303

lead, the remainder of the resistors being
in the pack.

When making continnity tests on the Ma-
qestic 017 and #9027 pepaivinen should not
be distnrbed by the 309-valt reading on the
27 This tube functions as a power dotec-
foe. 308 volts is the corveet potential reaal-
ing at the tube socket.

Sonora reeeivers which “ogeillate:™ that is,
ascillating R nplifier stage,

l-mt, ¢on-
terminal, to

have
he eured by
denser fromn the
wronnd,

When testing Phileo, Silver-Marshall and
sate other receivers with dynamice speakers,
look i the repradoeer housing for the ont-
pt Lranstorier, instead of near the push-
pull tubes in the set chassis

Fadiv uidhes an “A-13-C7 power supply
nnil nsing three Flkon, 1500-mt. “dry™ con-
densers i the A7 filter system (Fig, 3). If
iovery bad b is heard  ininstallations
using this power ity cheek the *dey?® con-
densers, Cl, C2, C30 'The tronble is most
convenivnlly  checked by disconnecting one
after the othier, nntil the hn
suddenly drops. As the hun is fexs with
all the condensers ont of the cirenit, than
wilh a single defecetive condenser in cirenit,
e location of the defeetive anit s simple

The New Viclor sels have a very low
I deeel. Consequently, an exeessive ham

conneeting a
R s

condenser

instantly indieates o finlt in the reeciver,
Cheek up the 2,000-0lun resistor  between
the  cathode  of  the deteetor (27)  and

ground. It this is epen, von have located
the canse of the o,

(Coutinned an e 339)

Prescriptions of a Radio Doctor

[IEN testing  plate voltages on
AC tubes, the mistake is often

wande of placing the mcter aeross

the “B? supply in order to adeter-
miine the pete voltage,  This reading does
ot zive the brne plate voltage; instead, plate
vollage plus the grid colluge will e regis-
teved,  To oblain an acenrate measnremend
ol the plate voltage, it is neeessary to con-
pect the meter v between Hie plate terminal
vl the amd either Glmnent ter
minal (“N7 type of tiuhe or the cathode, in
w UYV-type Ladie) as illnsteded in Fie 1
The reading is then the total voltuwe, wigus
the voltage “dropped”™ across The “C-hias™
resistor,

A veeent experience with o Braner-Tally
receiver illustrates o condition prevalent in
nuny installations. The receiver in
tion ciploys type-"2t tibes.

fube socket

(uus-

I'hese tnlwes

r
w
- "B+
=
o p' §
< 1ov. 110V
AC AC
‘ )
= g ¥
= e ——— — — _—— =7
Fig. 1 Fig. 2
Left: Obtaining corvect plate-voltane reading.
Right: Balancing reduced  filament  poteutial.

By PAUL L. WELKER

were changed in the recciver and the i
ereased Lo an annaving level, 1'he most
freguent sonree of such trouble is lack of
the tibiment cirenit. This re-
ceiver niode use ol fised filiment shiant e

halanee  in

sistance with a fiaed centre tap. I view of
the faet thid civevits and Labes arve different,
the dixed centre tap resistanee aloes not il
wavs fllill balanee vegnirciments.

The filament shiant resistones in nse was
rephieed with o varialde eentre tap clement,
which wias then adjnsted for mininnm ho,
Fhee setting was decidedly o centre. Sneh
conlilions nrny reecivers and we
suggrest thid lised cenlre tap resistances asso-
vialed with the filiment type of ACo tube
Lie replaced with a variable centree tap it

exist in

The same applics Lo svstems which invelve
centre tapped teansformers, centre
Lups arve localed

These
wcording to the mmnher
ot trus in the winding and arve not always
A variable eentre tap
resistance when correetly adjnsted for mini-

the electrieal cenlre,

i hinn will invariably afford snperior re
sults.  Fixed cenlre tap resistances are not
vequired with The cathode type of AL CLtube
(Pig. 3).

The resistor
araim
ohms: R4

indieated in the dia-
as follows: I, 1§82 and B3, 770
s IS0 8 olins: Ra, 16 ohims;
psor RRC Y olimis: RO, 3000 olins

R10, 5500 oluns: REUL, 2900 olins.
A tilmnent Franstormer with o
winding had, inoan eergeney, to he used
hting twe "TIA tubes. bn oorder to

values
are

Tiavoll,

www.americanradiohistorv.com

resistor 10 was
pPlaced in series with eaelr secondary leds
it only one vesistor were used in series with
ane of the Jeads, the eleetrical balunee would
The two *71-A tubes draw
halt an nupere of current and the resistance
reguired in cach leg is 2.5 oluns; sinee the
drop required is 225 volts at 5 mnpere. This
mcthod is shown in Fig. 2.

ent the valtage down to 3, o

hedestroved,

10V,
~~

R1__ ¥R4
éll“—m RF$ AND RF2 ?}1.5v
R2 RS
--I“—mw-snr:sm«okm ?Ehsv

AAAAA] aahasa

z DET ANDAF §
25V R6E 2.5v
2 R7 o!
R3 <= R8
) £ pusH-buLLT0S | [R5V
5 9
[
; B+
* POWER
S L RY
DYNAMIC * +RF
REPRODUCER % [& f5taF

"84 R0

Bt
Rg 3 DEVECTOR

—0 B~

Fig. 3

The necessity for the schematic circuit whem

servicing receivers ic obtious with e "Rink™

such as the use of resistor 7 above, in the power
tack of the Bremer Tully *8.20.1.7
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A Complete Portable Radio
Testing Laboratory

Part I

A two-part story covering the construction of an excep-

tionally complete circuit analyvzer and instrument tester.

Parts used by the author are listed, but electrically equiva-
lent units mmay be substituted by the constructor.

By GEORGE C. MILLER, Associate, 1.R.E.

FTER trying practically every tac-
tory made radio set and tube tester
the autlior has completed a moded,
in faet several models which have

been sold to service men, and have proved
extramely  satisfactory in every respect.
These units incorporvate all the features
found in numerous individual set testers—
bLut not available in any one particulav unit.

The testing unit has beenr conveniently
asseinbled in a traveling case measuring
16 x 141, inches outside dimensions and 7
inches high.  The case is bound in leather
and the corners bound with brass angles.
The case itself is made of 3-ply veneer,
which is both durable and light. After
using this kit for nearly a vear (four others
are in other men’s hands), I have found
it perfeet in performance every hour
of the day. A close examination of the cir-
cuit will reveal many new and intercsting
features, seldom found in conventional set

testers. The eircuit  includes  innovations
from all inakes of testers on the market, and
several additions.  Any service man making
this tester will never regret the financial
outlav. A few of the features incorporvated
are: tubes ean be tested wnder actual operat-
ing conditions; 750 volt A.C. meter for test-
ing power transforners, ete.: three other
A.C, voltage ranges; self contained power
plant; modulated oscillator for neutralizing,
synchronizing and testing output; voltage
and current tesls of both plates in rectifier
tubes; external eonnections for every piece
of testing apparatus; tests and analyzes any
set using any type or make of tube; handy
carrying casc; tube rejuvenator; an all
range olm-meter (the handiest thing a serv-
ice man can have); compartents for adapt-
ers, tools and parts and many other special
features.

The service men who wish to revamp
their old test kits can substitute their own

TIP JACK FOR CONTROL GRID
FOR 2PLATE NORMAL | NSRMAL . (cam OF 5-Gs. | L= 1
RECTIFIERS POSITION T i x d
; ! - & = {atay p.C
) ! 4 BATT. MA
— POSITION D.C. VM. WITH VAR
4D “ FOR $-G 0-8-200 TAPS FOR
o TUBES AND OHM-MTR +
0-800 @ [ GRID TEST [7)
VOLTS POSITION ;
é) | NORMAL POS- > <
OHM-METER 3
g (] G NORMAL AND D-{ TO 1
( X = POSITION 0-10 MA METER o
®\ e :
. o
FITIF & 120000 |}| <% : e
OHMS 25 e o
QX 5 - .
ux uY < T OHMS OHTT:RMJ; 4 Q
SOCKET SOCKET @ o T
up 72,000 OHMS ]
0-3-#5-150 AND OHMS NORMAL o- =
0-750 A.C. VM. v TO USE @
<
VAR.RES. | >
EXTERNALLY | >
z
o
+
200 & )
0 V.
ON B
POSITION
40.000 OHM 10*
RES. CUT o] neds 9&%"2
DOWN TO BELL WIRE ¥ ) +
ABOUT 192,000/ 0-25°2 | onAu
8000 OHMS Qs (D 025 230 MA. | Gt

(@)
:

-0

AUDIO-TEST
JACK

-DC.
VOLTS

L J

]

BINDING } <
POSTS 5 &
G K

G

Fig. 1

Schematic cirewit and conncetions of the Portable Radio Testing Laboratory.
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Fig. D

The aunthor and his “Portable Testing
Laboratory.”

parts for these shown, but for the bencfit
of the men who wish to make a complete
new tester, the parts required are listed
according to sections.

In the Set Analyzer Section

1-—Weston 10-place bi-polar switeh (1)
wound with 192,000 ohmm resistanee or a
separate 192,000 ohm resistor (12);

I—Weston No. 301 0-8-200 D.C. voltmeter
1000-0lms-per-volt (2);

1—Jewell No. 74-.\ 0-3-15-150 three range
A.C. voltnieter (3);

1—Jewell No. 5% 0-25 D.C. milliammeter
4);

1—Jewell No. 5% 0-1 D.C. milliarnmeter
for ohm-ineter (5);

1—5-point  Carter Imp type inductance
switch (6);

I—4-point Carter Imp type inductance
switeh (7):

+—SPDT miniature switches or Yaxley
No. 730 two-circuit junior switches (8, 4,
10, 11);

3—DPDT miiniature switches or Yaxley
No. 760 2-way, 2-circuit junior switches
(12, 13, 14);

1—4-prong CX type socket (15);

1—5-prong UY type socket (16);

1—Closed eirenit jack (17):

1—Clarostat  variable high  resistance,
power tvpe, universal range (18);

1—Phone tip jack (19):

1—8000 ohm wire wound resistor for A.C.
meter (R1):

1—600,000 ol wire wound resistor for
B range (R3);

1—72.000 ohm wire wound resistor (R#);

1— 120,000 ohm wire wound resistor (R5):

10—Inches of No. 18 bell (annunciator)
wire (H6);

2-—Inches (about) of .015 manganin wire
for the l.14-olun resistor (R7):

1—2.7-ohm wire wound resistor (118).

1—7 x 15 DBalkelite panel (an additional
pancl is needed for the upper half of the
case).

19—Binding posts.

1—41, volt “C" battery, Burgess No. 2370;

The resistunces should all be wire wound
with slides so thev can be cut down to
the value needed.

The phone tip jack No. 19 arranges con-
nection to the tops (control grids) of 5-G.
tubes. All meters should be checked with
known standards when possible. Tt corveet
resistances are available the check ean be
dispensed  with sinee the tolevance values
cploved in the manufacture of resistances
are sufficiently close for radio service re-
quirenents.
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\ 4, V. BATT

‘, PLATE MA

|
Fig. 3
Picturing the elcctrical positions the meters may
i C. screen-grid tube.
However, most of thesc ts wure possible on
any tube,
e bi-polar switech ¢an be  pnrchased

ecquipped with the proper 192,000 ol re-
sistanee or the resistance ean be added to
it externally.

The track provided for the resistance is
in the wrong place in the completed switehes
and must he soldered and the split in the
track must be ent at the place shown in
Fig. 1. This ean easily be arranged with

haek saw blade and the end of the re-
sistance soldered in again at the new eut,
as shown in dingran Six binding posts
(at the hottonm of the diagram) provide con-
neetion to the tive wire calile. "the adapter
plng is connected te this.  TPull  diree
tions for making this eable adapter are evi

dent  wpon  examination of the picture
diagram.
For sereen grid conneetions (the sixih

binding post) an oulside piece of wire is
used with ¢lips on it and the length is the
itie as the live-wire eable adapter.

The bi-polar switeh il ean be calibrated
to read in the nine different stops as follows:
filament: “C" bLatt; “C"-"A” rev.: “G” lo
“Ki: K™ to filament, sereen to  filunent,
sereen to YK CBT 200 seate, “I37 800 scale.

" is the grid connection, K" is the cath-
ode terminal and “B” the plate terminal.
Fil, designates the filmnent.

To the 0-8-15-150 scale of the AC volt-
meler must he adided 750 volt scale.
This is done with red ink or hlack India
ink. ‘'I'his seale as well as the others on the
other meters can be checked for aeeuraey
by using the next lower scale. Connect the
150 velt seale to the 110 AC line and read
potential in volts and then switeh to the 750
volt seale and calibrate. With the 700 volt
resistance in series, multiply the 150 volt
seale by 5. “C* hattery, “A” reversed con-
neets the negative of the “C” voltineter to
the other side of the “A” hattery leads, DBe
sure to use a 1000-ehmis-per-volt meter ns
the DC voltineter in arder to get correet
readings of the “C” and “B*™ voltages. The
other meters ean he of any tvpe as long
ns they will fit in the proper places.

Fxternal readings obtainable with set
analvzer binding posts:

0 to 3 volts AC: 0 to 15 volis AC; 0 to
150 volts AC; 0 to 750 volts AC; 0 to B volts
DC: 0 to 80 volis DC; 0 to 200 volts DC;
0 to 800 volts DC; 0 to 1 milliampere NC;
0 to 10 milliamperes DC; 0 to 25 milliam-
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peres DC; 0 to 250 milliamperes DC; 0 to
5 amperes DC; and  olin-meter  readings
wentioned later.

Testing Tubes Under Load

When lesting tubes the average charac-
teristics of the tube under test must be
known. It is a good idea to memorize them,
or carry a sheet pasted on tester cover giv-
ing the dope.  Couple the five wire cable
to the five binding posts on the lower edge
of tester panel.  (If sereen grid tubes are
being tested, run a separate wire from the
control grid clip in the set to the regular
grid binding post on tester marked G The
rid wire from the soeket of set in this case
is the screen grid and goes to the sereen
binding post.) .\ color eode for the five
wire cable speeds conneetion of it. The grid
wire is green. The plate wire is purple. The
catbhe 2 or, as sometimes spetled, Kathode is

K and also $0 o eream colored wire i
used.  The two filaments can be marked the
sime;  black  for both Dbeing  convenient.

vlapler is attached to the end of the cable.
The end of the cable as shown, is the old 5
promg tube base of a 27 tube. When test-
ing 27s no adapter is needed. When test-
ing + prong sockets a 5 prong-to-+ prong
adapter is used.  1f WD tubes arve to he
tested, a WD adapter is attached to the
comibination 5-1 adapter.  (The adapters
were secnred from the Alden Mfyg. Co.)
The next slep is to place the lube in the
proper socket of tester: e set is turned
on and the plate current is noted on wmilli-
ammcter cmploving the 25 MA scale, (4)
arranged by placing the switeh (7) in the 25
MA pesition.  All other switches are in nor-
nal position or “oft”  I'he plate enrrent
consuniption of the tube is noted, prefer-

EMISSIion
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ably on sueh sheets as the manufacturers
of set analvzers distribute for 25¢,  Such
sheets are of great utility,  Switeh No. 9
is then adjusted for the grid test and again
the plate current is noted. The second read-
ing is subtracted from the first reading and
the greater the remainder the better the
tube as an amplifier, detector and oscillator.
When testing rectifiers determine plate eur-
rent for cach plate by nanipulating switeh
12 to reetifier setting.  This applies to the
‘80 tube.

When testing  screen-grid  tnbes  switeh
No. 10 is kept in the SG o (screen-grid)
position and a short wire is run from the
phone tip jack on the panel to the top of
tube, (the control prid).  Check the 11
volt hattery onee o woeek to see if voltage
is Dhelow normal. When it is it should be
discarded.

('I'he location of each tnbe in a reeceiver
will be found in the new R.C.A. “Radiotron
Duta Book.")

Set Testing

The set tester is arranged as described
nbove with the 5 lend cable connected to it
and eable plug inserted in first RIP socket.
Refore placing the rewoved tube into the
tester soeket the set shonld be turned “on®”
and the filament voltage of the set deter-
mined by swinging the bi-polar switch to
filiment position.  Switehes 8 and 13 are set
to the correet voltage and polarity positions.
This adjnstment will afford the filament
voltage withont lead.  Make a record of
the voltage value: then the hi-polnr switeh

twisted around to either the B200 or
B800 position.  (Switehes 13 and 8 to re-
nin as before) We now record the plate
voltage without Joad. After these tests are

T

s
f - muunntsb

Fig. A

Appearance of the completed panel of the DPortable Tester.

Al woltmeters can be reversed. Line

dividing upper and lower pancls docs not show.
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completed the tube is inserted in the proper
socket and the same two readings are again

taken, this tiime, however, under load. After
’//—__\\\
/’ X
sy Y
h (P SO | i
N J
% L
JUMPER( ) T
o L
$10-120V. AL VM.
A.C.

VARIABLE
RESISTOR IN SET.

Fig. 7 (top) Fig. 8 (bottom)

Abovc: Conncctions for continuity test. Line
onnects to BI’1 and test preds to RP2. Below:
Conncetions of the capacity meter.  Use VM
on 3-volt terminals but read on 150-volt scale,
as follozes: 0.5 mf., 48 to 52, 1.0 mf.,, 78 to
80: 1.5 mf.. 99 to 101, 2 mf., 115; 2.5 mf.,
125; 3 /., 132: 3.5 mf., 138: 4 mf., 145; 4.5
mf., 148; 5 mf., 152,

the new values are recorded the test of this
particular part of the sct is comipleted. We
then progress to the next RE stage and re-
peit ench test—until all the tubhes and eir-
cnits have bLeen tested. Sinee all vollage
vithies have heen veeorded, analysis should
show the logation of the defective systen.
When testing AC sets read the filmnent
voltage on the AC meter (3). (The bi-polar
switeh remains at “off” position.)  Switch
6 in the ense of AC sels is placed at cither
3 or 15 volis depeuding upon the filmnent
voltage of the set under test.

The power supply transforiiers ave like-
wise tested with this meter. The AC volt-
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Fig. 16 T T o i
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At the right is reproduced one of =~ =, L . T. . o B L e e
the analysis shects referred to in v °00 2 -6 (1 s | aurs | s va [T PO e el T
the text. It has been filled in, as L st R ¥ EJCTET OSSO T I O P I P YU R V- ) '
an example, to show liow test . = 224 B F . : . o] : : o ,.I
data on the All-American Mohawk st ;f‘: : ; . .. LA i | Cclllg — b
were recorded.  Such e sheet s i, . 84 R Y L t K] =)
should be preserved, and will be . 10 A2 ¥ o4 B AT T 210 I VR I ¥ 2
a valuable record to have, in case G 120 "l1ee g5 | 7. ) 3€l47 1]
24 P.P. 285 266 [2.a8 252 | as. | == 1 23 .26 3.
of a second call. B PP, t 5 3 et 2 0
280 egtifler o3 d o= 4 ) e L= fem taoc ) me L. i
e socmn = AT3 wv 0852118 ol in opuer consmo. vontom TUld @
Sescs 4e0m8 0m CotsGrs W
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- GEQ. € .MTLILI=RANIO
(L _ B TP - v el
readines by 5, to get the correet reading.  stage and the set is not equipped with a
The 1 and 10 MA readings on meter 5 first stage juck plng speaker into the tester
needd not be specially ealibrided. Simply  jack. 1 the signal can be heard in the de-
remember whicl seale yon ace using and - teetor plate cirenit and not in the first AT

weordinghyv. ‘The

mitiply the eter scale
already

25 MA eter 4 has five sdivisions
marked upon it and these arve used for the
5 ampere reading  when  testing  battery
charges and other high eurrent values.

Next Month

NEW series of articles which will
vun for an entire vear, entitled |

Sound Projection Engincering
‘This series will be written by a num-
ber of experts in this line and will do |
much to give our readers the latest
’ technical information on this new l
| branch of radio, now heing used in
t practically all motion-picture theaters
| throughout the world. —EDITOR. i

plate eirenit, the tronble is hetween the de-
tector and the first awdio ontput.

Testing Condensers

Vig. 8 shows the circuil for testing the
eondensers in the power paclk of the sels.
Sinee capacity vilues are seldom designated
a simple method of testing is o iy adidi-
tion. 'T'o test plaee a wire from the bimding
post of the varviable resistance I8 to the AC
meter and another lead to the AC 110 volts
with the condenser under fest in serics as
shown, I van are using o elarostat or
carhon variable resistanee the test shonld
be wade quickly as the cnvvent will increase
after the resistance heats. A wive wound
variable  resistince  eapable  of  earrvying
abont 100 M will stav constant at any eur-
rent valne within To find eapacily
cannect o condenser shown in g S
Then place a short wire across condenser
terminals so as to short civenit them. Apply
the 110 volts, AC to teeminals marked and

reasan,

as

meter has o 750 volt scale calibrated for The andio test jack 17 is used when hant- i ; ] f
that purpose or vou can use the I3F velt g tronblc in the andio frequency end of adjust varviable vesistanee Gill the meter
seale, with the sevies-multiplior mbtiplying  the sl 1t no sound comes ont ol the last (Continued on puge 336)
070 1 AND VARIABLE
447 VOLT 0 70 10 MA, RESISTANCE
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Parts layout of the Portable Radio Testing Laborglory corvespondia,

Fig. 10
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Causes and Cure of Radio [nterference

Interference is the mnost formidable enemy of the Service Man,

because the hardest to combat. Myr. Bristow analyzes the subject

systematically, describing in detail the remedies for the types of
interference which may be overcome or mitigated.

By F. R. BRISTOW

Supervisor, Hlome Study Division, Radio Institute of America

HE term “interference,” in the hroad-
est radio sense of the wovd, means
that sounds emerge from the repro-
ducer which are not a part of the
desired signal, bat form a disturbing back-
ground.  They are usually  unintelligible
sounds which may be deseribed as erackling,
sputtering, squealing, or gueer whirring and
buzzing neises.  The cause of mauy of these
disturhing sounds that defract from the
radio program is readily undevstood s while
that of others is recognized, nsnally, only by
the service man who has actually  bheeome
experienced in this phase ot the work.
The causes of radio interference may be
classifiecd under the six  headings  whieh
tollow:

(1) Broadeuast transmitters radiating energy
on the same, or nearly the same, wave-
lengting

(2) Nearby powerful hroadeast stations;

(3) A neighboring reeciver which, in an os-
cillating condition, will act as a minia-
ture transmitter;
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IFith one tuned cirewit, tiwwo stations fully ten
Lilocycles apart interfere; a lessened scpuration,
as at B2, canses high continwons whistics.

(4) Eleetrieal  atmospherie  disturbances
arising in space, and commonly known
as “atmospheries,” or “static”:

(3) Faulty parts of a receiver, at
cansing disturbing noises:

(6) Lastly, interferenee which  originates
from commercial electrieal machines,
power lines, trolley cars; elevated sys-
tems, subwiays, hone eleetrieal appli-
ances, and  cleetrical apparatns unsed
in the professional fields, sneh as X-vay
and violet-ray eguipment.

times,

Whistling, Pig-Squeals, etc.

Interference of the nature outlined wnder
No. 1 may be due to transmission problems
or to lack of selectivity in the receiver. by
“transmission problems” are meant the pos-
sible funlts in frequeney-eontrol deviees of
transmitling equipment, or that two stations
are operating on or about the same fre-
queney at the same time. or on frequencies
not separated by at least ten kiloeyeles.
The effeet of this is shown in Fig. 1B,

Conditions of the latter kind, however, are
rapidly disappearing because of the coopera-
tive work of the Radio Commission and the
officials of hroadeast  stations. (Realloca-
tion of wavelenglhs, and maintenance of a
wore active wateh on frequeney-control de-
viees, are i jor enres.)

= = =
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Seleetivity may be advanced to the point of dis-
tortion: static s, hotweerer. thus eveluded exreept

on the navrote tvgveband the civenit passes.
(A4, static; -B, surqe: C, program; D, good
volume.)

A shrill whistle which forims @ backgronnd
to the program being reccived may be cansed
by broadeast stations within ten kiloeyeles
of the desired station. These two different
radio-frequency currents pass simullancously
through the receiving cireuit, produeing an
entirely new frequeney whieh is awdible. 'The
production of this third frequeney, or beat
wofe, when oue frequeney s superimposicd
upon another, is ealled heferodyning.  This
phenomenon explains the meaning of the

expression,  “the  heterodyning  of  {wo
stations.™
I o !
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i 7 i
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Taking the “signal level” as 30, and “static

tevel” as lettered. interference has the effect

shown, a powerfed local signal also may para-
yze the first K. tube.

From this analvsis, one vealizes that the
service man is nol expected  to o correct
troubles of this nature.  These dittienltics
must he remioved by the engineers of the sta-
tioms at fault, thongh the selective recciver,
confining its action to a ten-kiloevele tuning
band, plays an important part in eliminating
interference eoning under this classification.

www americanradiohistorv com

When Sensitivity Is Not Desirable

At times, the sensitivity of « receiver
affects its selectivity.  Flenee, a reeciver of
very sensitive design will usually make an
interfering signal aundible under condilions
where o less sensitive receiver will not re-
produce the interference. ‘The procedure fo
aclopt, when interference is experienced with
an extremely sensilive receiver, is to reduee
the sensitivily of the recciver by adjustment
of the controls provided on the partieular
set.

With a selective eircuit tuned to a pre-
determined  frequency, any other frequeney
above o helow the specified trequency will
find reactive forees at work which will canse
a gireater otfennation: that is, dwindling or
dying out of currents at frequencies olher
than thosc whiclt the cirenit is tuned to pass.
(See Figs. 1D and 1E) It is upon this
principle, among others, that the vadio broad-
st vecciver is designed.

A receiving cireuit, however, which incor-
porates only one tumed circuit will prove

4 AuDIBILITY

-n

Hith the same station separaiion as in Fig. 1B,

the greater selectivity obtained from additional

tunced R.F. civenits B2 and B3 permits londer
reproduction seith less interference,

inadegnate in providing fine seleelivity hbe-
canse of present-day interterence problems;
ten-kiloevele selection is the necessity for
clear reception.

Selectivity in Interference Elimination

This is obtained by eonpling together a
series of “tuncd radio-frequeney stages.” By
this system the desired  frequeney is  se-
leeted, each tube amplitving this frequeney
only: while current ot the undesired {re-
queney is materially weakened as it passes
through cach sueccessive tuned stage (lMig.
1C).

Receivers used for rvadio broadeast re-
ception may be classificd as follows:

(1) Those which ntilize one stage of tuned
radio  fregueney, and variable regen-
eration.

(2) Those which utilize three stages of
tuned radio frequeney withont effective
balancing  of  coupling  between  the
raudio-frequencey  stages;  caeh  stage,
however, being heavily damped by what
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is termed the “grid-suppressor’™ method,
which prevents oscillidion hetween the
R.EF. circuits.

(1) Thoxe utilize  three  radio-tre-
queney stages without the grid-damping
resistors, but efteet more or less com-
plete halaneing of interstage eonpling
between the radin-fregueney stages,

which

(+) Superheterodyne reeeivers.

Reecivers i the first elassification are
more scleefive than those consisting of a e
tector  and  audio-fregunency  amplitication
omly, Class 2 has o higher degree of selec
tivity than elnss 1; and greater scelectivity

may be atltained with class 3 or 4 tlun
cither of the preeeding.
Individual veeeivers, however, may vary

n the degres of seleetivity they are sup-
posed 1o possess, regarvdless of their design,
and especially when tocabed in elose prox-
imity to powertul  broadeast sbation,
Those most subject to interference heeanse
of  their  location to nearby  powerfnl
broadeast  transmitler ave of ¢lass 1 ov
others not deseribed  here {sueh as the
Msingrte-civenit™  type, il hone-con-
strieted sets). The nejority of reccivers
o lined under 2, 3 and b oare factory prod
uets, and little or no tranhie
perienced with them.
Oceasionally,
ever, any receiver will
he baeking in capabil
ity to seleet o particus

solne

will b exs

how
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lar frequeney to the exelision of others, espe-
cially when it is loeated close to o powertul
transmitter.  When this is the case, a e
vice known ax oa twavetrap™ iy be o
pPloved to overeomne the ditienlty.

About Wavetraps

A wavelrap is @ deviee designed to reduce
or eliminate radio interterenee when this is
caused by stidions other than the one de
sireal. There are fwo paincipal {ypes: one
is known as the “absorplion™ (“ageeptor™)
tvpes and the olher is the “reejector”

A dingram of the former appears in Fig.
1. As shown, there are two eoils womud in
i+ thece-inel torn in sueh a manner that in
ductive conpling is provided between The
two windings,  The small coil econsisis of
from 5 to No. 22 D.CC. wire

8 thiurns of

FIG.2A -

1hen the voteble (tictler) coil in the detrctor’s
Mate civerit is at Cl, rveception is wormal: ut
C2, it gives reqencrate winl  seusitivity in
ere np to pill A C3 it omakes
©oeirenit oseillate and radiate a disturbi
al 82

closely wound; this s conneeted divectly in
the anlenns, as showin.

I'he darge coil is womnd with 35 to
furns of No, 28 DC.Copa omaanl. variable
condenser is connected across this coil

The deqree of eoup-
ling these
worndings offects botl
The eliminolion of th

heliceean
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clrap s codvromely eflecte:
e gl interference: but it also
1 the ste agth of detived

cignals.

interfering sianal oned the positivn of hs
traing coulils of tha receiver, T'o obtain
close conpling, wind coil 1 close to eol 2,
thus deereasing the distanee hetween then.
This will materially aid in climinating the
interfering signal; but it usually has a ¢on-
siddernble effeet upon the position of the
tuning controls of the reeciver.

o clleet toase conpling, wind coils 1 and
2 with an open space between the twoe
windings.

The correct spacing between the two coils,
for satisfactory climination of the interter-
ing sigual with the least change in the r
ceiver controls  from  their normal tnning
position, is learned Ly experiment and, when
once found, shontd be made penoanent.

Fo use the wavetrap, sct its condenser at
zeroy, bune the recviver antil the interfering
signal s received with naxinmm volnme;
then rotate the trap condenser until the un-
desired signal is reduced to miniinm
strengih.  Carerully readjnst the receiver

(Continved on yrege 341)

cit notses start in vowr radio, out of the doer your friends seill go.
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Men Who Made Radio—Reginald A.Fessenden

N the ranks of the scientists and in-
ventors who have anade radio what it
is today, it is hard to elassity ihe
snbject of this brief shetch as belong-
ing more to ene division than lo the other.
1n both roles, he has heen ane ol the most
striking fignrees; and his versatility, be it
saidy has extended throughont many ficlds.
Ihere is little which he has tonched, in the
field of knowledee, to vhich he has
made distinet eontribntioms,  Yel, pre-cuii-
nent among Professor Fessenden™s achieve-
ments nre the developuients which he made
in the art of radio telephony—that depart-
ment of vadio wost interesting for the Jay-
man, hecanse it ineludes broadensting,

Reginald A, Fessenden was horn in Mil-
ton, Urovinee of Quebee, Canada, althongh
of Colenial Nneriean aneestry, While vet
i very _\Ullll;: a:nn ]I(‘ BRI I'('(!
with Fdizon. as an cleetrical cnpineer, and
Tater as cliet chemist, Tle Juter worked
with the Westinghouse Compinmy; and in
1883 heciime professor of electrical cngi-
neering  in the Western University of
Pemnsylvania, at Pittsburgh, Tlere, as early
as 1895, he bewan expevimentsl work with
radio waves (or “Hertzinn as fhey were
then known).  Tn 1849 he there made radio-
telegraph demonstyations with the idea of
facilitating the work of the Weather Bu-

beviane

THIE FOURTH OF A SERIES

rean, ITe soon became associated with that
organizationy and later the techmical gnile
of the National Electrie Signaling Co., one

of the rival organizations which were then
pushing the development of “wirdless Leleg-
aphn.”

Bul Dr. Fessenden, a master of the dynam-
ics of soand-—amoeng nany other things
saw possibilities in “wircess™ of more than
telegraphy.  The Hertzian ek in
spark lelegraphy rose and fell in “damped™
oscillation; Fessenden conceived the possi
hility of gencrating undnmped or “continn
ous” waves, and boposing upon then the
modnlations of speech. I 1801 he aceon-
plished this feal, and his was the first hn
wian veice Lo be horng into space onoa radin
Searrier”” To this suceess, he added that
of  the  rectifving  eleetrolviic  delector,
the snceessor of the coherer and the pre
cursor af the crvstal and the tuhe.  So
alsay Fessenden eonceived and patented the
idea of the radio-trequeney alternator. He
worked in this field  for increasing
mere and more the world's knowledge of
padiog, and in 108 added the motary spark-
wap to his previous invenlions, thereby ex
tending  the rimge of “wireless™  signals.
Among his carlicr suggestions we find, as
well, the use of the principle ot heterodyn-
iy which was compelled, however, to wail
the developnunt of the tnbe oscillating cir-
enit for its perfeeted application. Tno 190
Fessenden successtully  demenstrated  radi
telephone  operation hetween Brant Rock,
Massachusetts, and Washington.

(Continued on pege 336)
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Attention:

ADIO-CRAFT is compiling an in-
R ternational list of names of qualified

service men throughout the United
States and Canada, as well as in foreign
countries.

This list, which Rapo-CraFT is trying to
make the most complete one in the world,
will be a connecting link between the radio
manufacturer and the radio service man.

Ramo-Crartr is continuously being soli-
cited by radio manufacturers for the nnmes
of competent scrvice men; and it is for
this purpose only that this list is being
cempiled.  There is no charge for this
service to either radio service men or radio
manufacturers.

We are hereby asking every reader of
Rapio-Crart who is a professional service
man to fill out the bLlank printed on
this page or (if he prefers not to cut the
page of this magazine) to put the same
informarion on his letterhead or that of
his Arm, and send it n 1o Ramo-CrarT.
The data thus obtained will be arranged
in systematic form and will constitute an
official list of radio service men, through-
out the United States and foreign coun-
tries, available to radie manufacrurers.
This list makes possible increased coopera-
tion for the benefit of the industry and
all concerned in the betterment of the
radio trade.

Radio Service Men

NATIONAL LisT OF SERVICE MEN.,
c¢/o RADIO-CRAYT, 98 PPark Place, New York, N. Y.

Please enter the undersigned in the files of your National List
of Radio Service Men. My qualifications are as set forth below:
Name (please print)
Address
Firm Name and Address

T (State) |

(/f in Lusiness for self, Irlrasc .-:o. s-tu'tc) .
Age Years” Experience in Radio Construction?
Years in Professional Scrvicing?

Have You Agency for Commercial Sets?. .l - (\Vhat. Makes?)

What Tubes Do You Recommend? n—
Custom Butlder (What Specialties?) : .
Study Courses Taken in Radio Work from Following Institutions

Specialized in Servicing Following Makes. ... ... ... .. ... ...
What Testing Equipment Do You Own? . ... ... ....... ...
What Other Trades or Professions? . ... .. ..., ... ........
I'ducational and Other Qualifications? . .. ... ... ... ... ...
Comments . ... .. e
(JAN)) (SITTC)mwmmas W s g p sl 2oy 2 5 g 4 A ol
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The Short-Wave Receiver Bs a Money-Maker

With the development of an inexpernsive A.C. set, the professional radio
man can easily sell receivers assembled from manufacturers’ kits

HE enstom radie builder, or the

serviee an who wishes to do a little

profitable set building on the side,

can add materially to his income by
issemibling short-wave receivers from nanu
facturers’ kits and selling them to the many
people whose interest in the short wiuves
has been aroused by the numerous published
reports describing trans-occaniec DX ac-
complished  with  simple short-wave scts.
Until recently this potential market eould
not be touched; hecause all available short-
wave scts required the use of storage A7
batteries and a flock of dey “B” hatteries;
and i these davs of all-eleetrie receivers
few will ever consider a battery outfit.

Now, however, there is available on the
open marhet a kit of parts for a completely
A.C-operated  short-wave set that really
works, and works well. The “A.C. Super-
Wasp” is a modification of {he Pilot hat-
tery-model “Super-Wasp,”  which was de-
seribed in detail in the the July nunber of
Iamo-Ciarr (the same eoils may he nsed) ;
and the kit is so cheap that the professional
radio nun can assemble it, install it com-
plete with power pack, and nake more than
%25 profit it he charges 575 for the whole

The chassis of the “A.C. Super-Wasp” without potcer pack.

are separated into halves facilitates assembly.
but incorporates some advantages,

Additional by

By JOHN GELOSO

Chief Engineer, Pilot Radio & Tube Corporation

PILOT AC.SUPER-WASP
77‘:.70:!5(!!"1 Gnd

.

The atiractive appearance of the “A.C. Super-Wasp® in its mctal-pancled ecabinet. is shown above.
The jack permits the use of phones, which are desivable for tuning, as cwell as a loud speaker.

Job. The Kit itself refnils for less than %35,
and the power pack for $16.50. 1If you hap-
pen to have an old 171A pack around (ind
if you haven’t therve are hundreds that can
be picked up for a song), vou can charge
cven less, and  still good profit.
Many service men huilders have

make a
and set

The manner in which the special shields

The difference in layout from the D.C. model is slight,
-pussing ds required by the wse of biasing flament-

return resistors; and special chokes are wsed in the plate ond sereen-grid icads of the ‘24 tube.

www.americanradiohistorv.com

engaged in this business, and are literally
“cleaning up.®

Finding the Prospect

The prospective enstomer who is most
casy to “sell” is the ex-radio fan who
stopped building his own broadeast receivers
two or three vears age, becanse the manu-
factured sets were so nmeh cheaper and
better, Reading the radio section of the
newspapers, and perhaps oecasionally huy-
ing a copy of a radio magazine, e fecls his
old interest reawakened hy the short-wave
news, and he would like to get back in the
game. However, he does not want to buy
batteries; and his wife won't let him fuss
around the kitehen any more; and he has'nt
time to assemble a short-wave kit himself.
You often enconnter sueh an  individual
puttering around radio stores; and you meet
hin in the course of vour repular work.

I'he best part of this short-wave business
is thal one set sells n dozen more. Getting
Burope, Canada, Central  America and
Australin with a short-wave rveceiver is
really not diffienit at all; and the purchaser
hoasts about his “DX” to every triend he
meets, You know the old competitive spirit.
“If Jones can hear ITolland on a %35 set,
I ean too”—and another sale is made.

The “A.C. Super-Wasp” kit includes
everyvthing neeessary for the reeciver, down
tn the last washer and soldering lug. For
the benefit of those who missed the deserip-
tion of the huattery model in July Rapto-
Crarr, n detailed deseription of the features
of the cireuit is given herewith,
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The vecciver civcnit shewes plainky the precantions tuken, te wmalke possible
Wigh-yuality repraduction of short-twave broadcasts—the newest idea wn vadio.
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Design of the Circuit

The set nses sereen
orid and three The Pilol 227 has heen
developed especially for nse in the detector
sochet  of o short-wave  receiver;  any
ordinary “27 develops a fervible roar on the
critical point of vegencration, just the peint
at  which all short-wave sels are alwavs
opervided. The sereen-grid tube is nsed as
an R amplifier, with a duned jopot cire-
euily this 24 into the
detector, which is followed by one resistance-

A-8-C POWEL [ACK

four tubes, one "4

YT

=1 5.

lveeds regenerative
conpled audio stage and ane translormer-
couplel stage, with an onlput transtormer.
1 °27 §x wuved in the last stnge olzo lo ke p
dowen the hup. N7 15 is oul of the
yiestiong for hoth have raw-A.CL llmnents:
thev are quict enough an o lond speaker,
Bt hopeless with a pair of Il phones,
The tone guality with o 27 output tnbe is
surprisingly good; wilh 180 volts on the

owr

e

plate it is as gomd as a ’12A and not very
untch poorer than a *TLA.

Two plug-in eoils at a time are used to
cover any one of tive wave bands; ten eeils
being  supplicd  altogether, The range is
from 14+ to 500 welers, taking in practically
everything in the world worth hearing, 'T'he
ability of the set to cover the regular hroad-
cast band is very haportant; for it keeps
the outfit <old in locations where short-wave
receplion is not all it might he.
the radin-tfrequeney
and detector stages, vespectively, are en-
closed within adumimnn eans, which shicld
then etfectively. A metal front panel and
aometal sub-paned are nsed: the front panel
acting as an additienal shield against the
detuning effeet of the operatov’s hody. There
are absolutely no such hand-copacity effeels,
cven on 14 weelers. AN parts are furnished
accurately dvilled; so that ven ean asseble

b wire the whole set in

Fhe conpaonents of

fonr Lours,

311

Eliminating the Hum

The first question every technical man
asks about the “ AL Super-Wasp” is, “How
much does it

The answer is that the sct does produce
iovery weadk “residual™ G60-cvele T, which
is jnst about noticeable inoa pair of sen-
sitive phones. 1L is so slight that yvon don't
even know iUs here after von've listened
for a0 few More impertant, there
is no hwo on the point of  regeneraliou.
This was the diticull nut to eraeh; with any
ordinary eircuit and any ordinary 27 de-
tector, everyvthing is guict and lovely while
the dletector is pof vegenerating, With the
cirenit anvwhere near oseillntion, however,
it breaks oot thit sounds like
N Fals,  With the hook-up shown,
and wille the specially-developed Pilot 227
tube, the sel <lides into oscillation as gently
as any batterv-operated oulfit.

linm =™

minnlbes,

into @ roar

This tube has o heirpin filament insile
the cathode, instead of the usual straight
wire, A filiment of this type does not tend
to give the plate current of the tube a 60-
cvele modulation, which will vuin reception.
Adequaie by-passing in the filient eirenits
prevents the fornsdion of little local oseil-
Lding  civenits (the  combination  of  the
inductance ot the cenler-tapped  resistor
and  the filient-to-heater  capacity)  and
chases oft the seale the wmany litite hums that
have delinite wavelengths.

The leads to the sereen-grid of the 21
wml to its plate are protected by 150-ohm

cirentar wire-wound rvesistanees, which act
ralhier as W5 chokes than as mere DCL
resistanees.  Their actual ohmic  resistance

is o mere tritfle, compaved to the overall
vesistanes of the eireuits of whieh they are
parts bt their inductonee is appreciable on
the wavelengths below 70 mlers, where
their choking effeet is desired.

Correct Voltages
The
shiows

accompanying - schematic  diagrmn
the full hook-np  of  the AL
Super-Wasp? with its power pack, The
conneetions ave  all simple,  and - will he
readily understond by the  service man
or huilder, 1t should  be remarked
that, becimse of the Yight current drain ot

set

(Continved on puae 341)

LISTENING (N ON AVIATION WEATHER REPORTS

\ ILTLT the field outside The hroadeast

listeners wha do not
nnderstand eode, has been peactically lin-
ited to aninderesting oppor-
tanity iz developing higher upe.

The UL S, Weanther Burenun has just belled
the country with radiophone stations along
the transconlinental
formation to airplanes concerning storms,
cle. Spaced from 100 150 wiles
apart, they insure that a pilol need not be
onl of their vange at any time. They oper
ate bhetween 857 and 1052 aeters,

A oeoil like that ilinstrated at the right
tright e used by an ingenions shorlt-wave
experimenter; althongh with o small con
deoser an enormons nnnber of {urns would
e necded (from 300 up). Faperiment
wonld be neeessary with the partieular tan-
ing condenscr and eoil form used: and the
tuning vange would he small

hand, for most
short waves,
dr routes, to zive in-

fog, fu

30-50 A WITH .0001 COND, £00-650 A WITH 0008 COND.
SW COIL FORM
e E— &R1D 167 0F $36
Y 8 ‘ bst — 6
93 ToFfn - ; = <
pee. ] b1z
52T 07128 g% |
pec : ANTENKA Lw
L3 p Ze
) [l
T 0F 2% |
u 8+
GRUND 04 2 Pl |
le TURNS OF £28 D.CC. |
WOUND N SLOT ONE SIDE ,
10 F1 & OTHER TO P
ANTENNA COIL CONSISTS OF 14 TURNS OF
%78 DCC. WOUND ON TUBE INSIDE OF S M
{L FORM

Those of our readers who have Tugeived the coll specifications af the lona- and shorticave receiver weed
wr November issee. seill find them here.
[

by NIK, as deseribed by Alv. Brouner in

dupts a shart-ccare get to ship's calling

www americanradiohistorvy com

The turger coil

The coil form is 24 duches in diameter.
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Fig. 1

The tube is emitting ultva-short waves which are refieeted, just
like lght, threwah thc lens in the center, to @ glass of water,

and thenee to the Mitle recciver.

RADIO-CRAFT

Fig. 5
A celose-up of the antenna
and detector of the 14-em.
radio recetver.

the mctal disc at the rvight,

January, 1930

]
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3 = =
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Fig. 2
Here the radio waves focused by the mivror are reflected by

The result is an interference pak
tern of R.F, signal voltages.

Six-Inch Radio Waves

They are produced by a “tuned-tube” and picked up by a crystal
detector. Parabolic mirrors are used. Experiments ave described.

T a meeting of the German “Heinvich
Hertz-Gesellsehaft™ (Heinrieh Herty,
Socicty), which took place a short
time ago, D, K. Kohl, of the Uni

versity of Folangen, showed some very in-
teresting experiments with undamped *imono
chironatie” waves 14 centimeters in length.
The well-known Hertz experiments were pre-
sented with the aid of a moedern aunxiliary,
the cleetron tube, together with many newer
experiments.

Some years ago Barkhausen and Kz,
while making investigations of the vacuum
in clectron tubes, discovered the presence
ol ultra-short waves of less than one eter
wavelength, Tt appeared that, to produce
these vibratious, the grid of the tube mnst
be given a high positive voltage and the
anode  (plate) a relatively slight negative
voltage. Aceording to the theories of Bark-
hausen and Nurz, it was the result of purely
clectronie vibrations, whose frequeney was
determined only hy the operative data of
the tube and was not dependent on any in-
ternal or external oscillation eirenit. D,
INohl, however, wns able to demonstrate by
new researches that, to excite these oscilla-
tions, there must always be present an oscil-

& DIRECTION |

Fioy OF WAVES
‘ S/ s |
—— ’/«\0\)0
1 /,/ ,QLQ\C‘
$ /Q\Q'oq
UNDIMINISHED
I recepmion.  L19F

Hhen this frame of paralle] ceives. at right

angles to the wware front, is perpendiculer 1o

the clectrie field, it allotes the waves to pass
freely.

By ERNST GERHARD

Erlangen, Germany

T - =
-
.
.
y \‘ ” |
/ I
’
S DETECTOR [
PARABOLIC
MIRROR
| > B
——————a =
P e
»
- ——,
y TRANSMITTER
‘I_ Fig3 TUBES
The ecxperiment of Fig. 2 (upper right) is

showon heve  sehematicaily.  The metal of the
mirror and the sereen rvefleets the H-en. wares
sharply.

latory eireuit to determine the frequeney,
Fspecially by proper reduction of {he ele-
ments determining the frequeney, hohl was
successtul, under normal operating  condi-
tions, in producing undamped  waves with
a fundamental length as short as 8 centi-
melers (3.2 inches) and fo demounstrate
their radiation info free xpace!

In ihe experiments deseribed helow, the
transmitter was o tube constructed by the
firm of Tekade (Nuremberg, Germany) ae-
cording to Dr. Kohl’s directions, and con-
tuining in the glass bulh as the oscillatory
clement & small spival grrid, which is exeited
at its natural frequeney and radiates a
constant wave 4 eentimeters (5.6 inches)
in length, A speciallv-made  receiver, in
the form of a rod half as long as the wave-
length, was nsed: the detecting  element
(erystal) being set in the middle.  (See
Fig. 5.)  The oscillation was moduleled af
auwdin frequency in l[he lransmitier by «a
special process: so that the reception could
be heard in the loud speaker. after two
steges of audio-frequency amplification.

Radiation Effects

The experiments described below corre-

spond  to well-known  experiments  with

www.americanradiohistorv.com

“monochronafie”  (single-wavelength) lignt.
The practical demonsiration of such eplical
experiments hecomes possible if the wave-
length of the electric waves is comparable
with the linear dimensions of the experi-
mental apparatus. With a  ld-centileter
wavelength this renpuiremwent is completely
satisfied.

First, presence of free radiation was
proved directly with the detector in the
vicinity of the sending tube. It was shown
that the radiantion was pelarized ina pline
and in This case, the diveetion of the clectrie
field was horvizontal.  Tf the axis of the re-
ceiver rod was turned antil it wa
zomtal and pavallel te the grid spiral of
the transmitting tube, the sound received
was a maximum,  Turning the detector 90
degrees, inoa horizontal or vertical plane,
eauseedd ahnost complete disappearance of
reception,

Illll'i

The influence of a straight “resonator™
on the transmitter or recciver was shown
by the following experiment:

A small eopper rod half as long as the
wavelength (de, 7 centimeters—2.8 inches)
was  plaeed  behind  the  transmitter and

(Continued ou page 3t1)

G
[
& DIRECTION OF WAVES
e-/'/ } e ——
-« — i oy
Co
—o 7S
7L
o . |
RECEPTION Fig.¢a

S

If, on ihe other hand, the wives of the Hertz
“polavization arid” are turned wntil thex paralicl
the cleetvic field, thex shicld against it.


www.americanradiohistory.com

January, 1930 RADIO-CRAFT 313

Short-Wave Stations
of the World

Kilo- —— — Kllo-
Meters cycles | 2 . Meters eycles
1150 20.680—....Monte Grande. Atsontina. after 10:30 All Schedules EasternStandard | 3526 9.010—6BS, Rughy, Fnglnd
p. m.  Telephony with Europe. Time: Add 5 Hours for Greenwich 370 BYvo—,...Fosen. Poland. Tests Mon. and Thurs.
11.81 20,200—~0GW. Nauen. Germans. 2 to 9 pm. | 6107 pm
1508 BT '{;‘;h""‘"l’ :0 '('“'"°|’ f‘i\“‘s- ! p— Mean Time, J 4130 B.A00—WIXAC. Nehencetads. New York.
>, 90— « Monte Grande. rEentina. fom =
anm to 1 p,n:. ‘felephony to Parls and 31.54  £.630—W00, Deal, N. J.
Nauen {Berlin). 45.00  8,570—HKC). Manlzales, Colombla.
—D1H, Nauen, Germany. Kllo- 3548 8,450 WSBN, sx. “Leclathan.”
15.50 19, 3.»0—.F.w3 ‘.:lm-\l l-‘rl:"u e | “|)‘ 5 p.]rrrli o Meters ¢ycles 3702 8,100-—EATH, Vlcna, austria.  Mon. and Thurs.
— ‘arls, T II“E, I rou :I.lrl.‘ ele- ar L T80— i . Ta it} Hol- L3830 1o 1 p.m.
ThionaitoR §iontel (Grande pltueaae Alires); e 1:;? nrlltlam:'?:::re ‘\::21\\13}-‘:0T}‘:Jm“ T o —WSiP, Dangkok, Slam. Tues. and Frl.
—VKZME, Sydoey, Australla, sometiines after 9:30. 9 o 11:30 a.n.
1585 18.920—XDA. Mexieo City. Mex. 12:30 to 2:30 B a5 49 m_.m-»vns Glace ;. N. S, Canada 5 am. 3780 7.930—DOA. UDocheritz, Gerrmany. 1 to 3 pm
13.91 IS.BIO—F"LE. Bandoen®, Javi, Broadeasts  Wed. to 2 nn. C radian Marconi Co. Relchpostzentralamt, lieclin.
Bau 1o 10:48 .. Telephons with Koot 4y 59 10.650--PLE. Bandueng, Java. Tests with Australia,  38.80  7.770—PCL, Kootwik, Hollind 9 am. to T po.
w I 150 |
= o . Dacheritz, Germany.
16.10 13,60—6BJ, odmln, Hngland  Telephons with 2350 10.310- RDAL. Eeningral, U.S.8.At (iussta) BB K ek el Tcerand.
Montrenl. 28,80 10,110 VK2ZME, Nyduey, teal Irregular.  On —EKAZZ1, Lanzig (l'ree State).
16.10  18.620—PCK, Kootwlik. Holtand.  Dally from 1 Wed. after 6 s Amalganated Wireless 10.20  7.400—YR. Lyons. Franee. Dally escept Sun..
to b: am. of Anstratla, Pennant Hills, N 8. W, 11230 aum. to 12:50 pon
1511 18,610--GBU, kughy. England. . SKIES: Liolln ,l_c“l" 41.00 7.310—....1aris, France ('Radle Vitus'’) Tests.
16.35 18.350—WND. Deal Bearh, X, J. Transatlamfc 3000 B3935 .. Vasen, Fomnd. AL50 7.220--. .. Zurieh, Switzerland Nat. 3 to 5 @
QLR tolo, ©MIETCET FU0bs, NN 4170 TID0—GAG, lerth, West Australla,  lictween
- . o dd 3 3 . 3 - SUE . » L
16.38  18,310- —G'BS. _Rugby,  England, Telepliony  with 3020 9,930 -W2XU, Long Island City, New York. ¢ y 6-39 and 1la.m.
New York. General Iostoffice. Londoa. J0.50  9.830- NRH. Heredia. Costa Rica. 10:30 to 11:30  42.12  7.280—027RL, Covenlugen., Denmark. [rregular
16.50 18,170—CGA,  Drwmnomdville,  Quebee,  Canada. tom. Amando Ceshedes Marin. Abartado 40. Around T op.m.
'(':;"lf“""f to England.  Canadian Marconl 3564 9.796-—GBW. Ruzby, England. 43.00 6.870—EAR 110, Madrid, Spain. Tues. and Sat..
3 . 0.5 9,750—....Agen, I Tues. and Frl, 5 t 5:30 to T b
16.51 18,130 GBW, Rughy, Mngland N v 6 S‘D.(llrlll. ran s an i 2 42.50 G,900—1MA, Lome, Ttaly, Sun., noon to 2:30 p.m.
05 T8 IR0 SE BIKC, [turDy- RETgI N 31.00  9.680—7L0. Nalrobl. Kenva. Afrla. 11 am to  43.68 6.860—VRY. Georgetown, Lritish Gulana, Wed.
161 18,050- -K @), Dolinas. Calil. 2 Relays GH¥W,  Chelmsford, fre- and Sun., 10 to 1013,
16.80 1:.350—ch£ I!uim':lwnlsz,” Java {“‘Radlo Malabar”), -'l“"'{;{n“'-';"'(",r_;’r N -f\rf;;_‘:mm works Nauen 1400 c.sso—-xc il, San Lazare, Mexieo, 3 a.m. und
‘orks  wid Halland B it . o p-m.
irregutarly aft 10::30 p.om. -
16.88 17.750—PH1. Hulzen, Hlollund  Beam slation to i _::';“ P “\n — i gro"_wsi;]r'u”hl‘l G
Duteli  colonies.  [rowleasts  Mon., Wed,, 44| .« Hergen. TWAY. . W . :
Thurs., Pri. % o 1t am. N. V. Phlllps 9.500—PC). litlversum. Holland. English programs .05 6.515--wW00, Deal, N. I
Radio. Amsterdam R Thurs. and_ Frl. from 7 i 0 p.an., Sat. 47,00 6,380 crnncl.o !uv bl Madeira Island.  Sat.
from 5 to 7 a0l suages, Thurs. after
16.90 17.740—HSIP), Langkak, Slam. Diroadcasts 9 to Yo i arm PR midniabt te e Sat. 48.80  6.140—KZRM. oo, L )
11:30 3., 1 to 1 am N, V. Phllips 1Radio, Eind- U2 6,120—W2ZXE, New VYork City. Relays WARLC,
17.20  17,440—... . Natten, Germany. ook JouiEs hm‘enﬁcllolland. — GOR()—‘\:JL;:;I(EI; l'-l"\qmml;tlm.\ lnI Ry MWOR
: . & T 3 1. LG80—VK2FC, sy . 7 1 lagl 9,1 b . Newawrk, N, L ays -
1o s 3“'- T Gbhera Wi @ P e 1 8 W oadeasting €0, 1990 6.010—UORZ. Vlewna. Austria. “Testing Tues. and
% T R | [ | —VPD, Xuva. FUL Islands. Thurs, 8:10 to 9:40 am. Wed and Sal
18.10 16.300—PCL. Koeotwilk,  Hollawl  Works :\'hh 3198 9.550—... Zeesen. Germany. I'rojecled rew station. after 6 p.m. e
Dandoeng from 7 wm.  Netherlamd Siate 31748 0.530—w2XAF, Nchenectady, New Vork. Mon., 19.50  6.060--wWBXAL, i Ohia.  LRelaya WILW,
lelegraphs. Tues., Thurs. and Sat. nlghts, relays WGY —WOXU, Council LIofrs. lowa, Helays KOLL.
18.56  16.150—GBX, Rugby, England. from & h.m. General KElectrie Co. 49.70 6,030—w2XAL, New Ko\ ooNlun I
18.75 153,990 salg Inde-Chl —WIXA, Denver, Colornde. Relays KOA. 44.80  6.020—WIXF, Chicago. [HR
Lo 10,000—. ... ¥algon. Indo-Chlna, —....Nelsingfors, Finland. 50.00 G,000—EAJ25, Barcelunn. Spale. Sat. 3 to 1 pom.
18.80 15.950—PLG. Landeeng, Java. Afternoons. -RFN. Moscow, ltussia. ‘Tues.,, Thurs., Sat.
19.56 15.310—W2XAD, \:lmw(nd) N. Y. TDroadeasts : .
Nun. 2:30 to 340 pom.. Tues.. 'Thurs. nnd —— ————— Al ] 1"'“rgi_g‘\F‘|°’}- e Testi 520
Sat. noon to & p. Fr 2 t0 3 pm; arls, Irance esting 6l

: £ .15 15
beside: relaylng W Y E\enlng program on ] . N 1:15 to 1:30, 5:13 to 5:15
Mon, Wed , I'rl. .md sat. eveulngs.  Gen- (Nore: This list is compiled from J v, around this ware

eral Electrle Conipany. 52,00  5.770—AFL, I\.erhednrf. (:rrnmn)'.o —_ ;
ip N 1. . r': " L ..i . P 3 V.
19.60 15,300 . ..Lyngby, Denmark. Fxperhnental. many sources, all of which are not in Sy "Juo—-?ﬁljm [uenS(Ertiany gcaslonaliy Salter
20.00 11.990--TFZSH, Icelanil. agreement, and which show greater or 58,00 -’;»},?_;—';_LL 'f-'*l"?- ﬁ““"ﬂﬂlmklﬂ-
2050 1L625—WBXF, Pitlsburgh. 1'enna, T . P b i e, s TV
g s 28 3 ; F BOO—WEBX K, Pltt=byrgh, 1'a.  Relays KDKA
S0 14.420—VPD, S=uva. Fljl 1slands, I;’“ di crepm]‘m;si in vn;“ of the fact after 6 p.mi. Works wlih 58W 5 to ¥ num.
L 5.5 5 °1 u. it no schedules an many wave- Tues. and Thurs. Westinghouse Ylectric Co
e 15300 ....\u-nm: '\“?“m' : L st e . }_ ane 61.22 to 62.50 meters—4.800 1o 4,900 ke,  Television,
22.38 ls.mo—“_mn. Deal  Beach, N J. Transatlautle lengths are still in an experimental -WEXK, I'itt<hurgh,  1'a ;—WIXAY, Lex-
telenhony. & . i ington. Mass.; w2X8U. Beacon. N. Y.
2263 13.050—w2XAA. lloulton, Mo,  Transatlantle stage; that daylight time introduces WENR, Chieago, tll. .
telephony. fusi d 1 ‘ ] i 65.22 1o G6.67 melers ~1.500 to ’J.ti‘OO ke.  Television,
2335 12.850—w2X0. Schenectadv. N. Y. Antlpodal contusion “dnd  fhat “wavelengtlis are —WEXG, los Angeles, Callf.

6765 1,130—DOA, Dotheritz. Germany. & to T pm.

RESETE R0) Ji o ML (o7l I Jlieais calculated differently in many sched- 2 to % pan Mon., Wed, Frl.
Gonetal ';.-ln'.' Ii 0 i Ml Y . 70.00  4.280—0HKZ. Vienna. Ausirla.  Sun. first 15
WOXN, Oaklang. ¢allf Relays KGO from ules. We shall be glad to receive tater minutes of hour from 1 to 7 pon
. Ry U D JLs i0 . . 7020 .27 .19, K sk, N . Daily
5:. :‘,_.“_“ '\,'u.'—»” ]\.:Ili.d__!1:,:,':!__&:3‘]:40 60?]‘ and more accurate information from 70.2 1. ;0—‘?:Il|9rmll\nlml;aru1\?'lf Iberia.  Dally eseept
S Rk e . . sl TRRT A4 116—W al, NOO
CalLIwody (e, broadeasters and other transmitting w000 311550 F!?D?H D((::)!ndtaml"nz. Tunis, Afriea.  Mon.
441 12,280—GBU, ltughy, En&land. organizations, and from listeners who and Fri.
2050 12 M0—Fw, Ste. Assise (I France. Works ~ ! 1 Ri21 3,.;!;0—!::]7!:L1 (,;clm:nt-u'un. Trenmark.  Tuesday
lluenos  Adres. Java.  Om P ic 1 1 @ ri. aftel 4
4 oaom. o | have authentic information as to ca"s' 0176 D.166—WCK, Detrolt. Mileh. (Police Dept.)

—KIXR, Manila. 2{—w00, Deal, N, J.
—GBX, Hugby, Lngland. dermil d TN o Al e i o u) ., e
- i cuannot . to we .7 10 105.3 metrrs— 245 o 2,0 ke elevision.
21.68 12,150 I(E’le.maillnszln. I.nz:n\l'n’:lt;l ’l;_r:’\:;)ntlnnlla phiono undertake answer rceaders 2 W3XK, .\Il\'(-r Sunings Md. 5 to § P

W 1 1 i ity o exent Nunday; WPY., Allwood, N, J
2500 11.040—. .. Zeesen. Gerwmany. Tests of new Super- ho INQUIGELASSL0 the ldentlt) of un 1013 2.870-—6WF, I'crth, Australla.
it}

exact wavelengths and schedules. ‘e g

power  broadeasters known stations heard, as that is a 105.3 to 109.1 (L SR Fo) ol 2850 (ke Te‘eVisiwl'-
25.40 11.800—WBXK. Fast  I’litzhburgh,  Pa, Relays . ret = - o Lop g, and, it
KDBIKA afer 6 pan. 'I‘.uu. and :ll‘hur., !r:))m matter of guesswork; in addition to LT 'WZXCL
5 to 7. Westlughouse ILlevirle o hi 1 . f . ] —WEXAU, I"Ittsbureh, g
- . . i this, the harmonies of many local long- somers I1le, Mass, ;- -WIXAO, Portland, Ore.
25.53 1L.750—G5Sw. Chelmsford, Englaml  Relays 2LO R . 109.1 to 113.1 meters 10 2,750 ke, Television —
2 7o, Hnerlmenl:ll_ Lrangs wave stations can be heard in a short- WIXR, hleago, 11
nofrom 7 ole D opon oaml Tl G i - T 1 136.1 to 142.9 meter. - te 2,200 e. Television.
. wave receiver.—FEditor.) —W2XCR, Jersey Clty, N, 1. 3 to § b m.
.iluln an ! 1 ¥ 8 to 10 1. . exeelt Nal. and  Nun.;
({41 iiroadeasting  Co. wixal, I’lllsl»urgh. Pa.;—WIXB, Somn-
2560 11,710--CIRX, Wlmlpez. Canada. 5:30 to 8 p.n. —— - = ensille,  Mass (—W2XCW,  Schenectady,
lllilﬂi'- l.““l'lr; II o 2 opm. ftelays CIRW. 112.9 10 150 N 'l"Oﬂﬂ o
dames ‘hads X Raws, Lid 12.9 to meters—2, to 00 e ision.
11.670 KI; K ]' e ,‘ s, L 31.56 9,5300—VK3LO. Melbourne, Australla. Irregular. ° —W2XCL, Hroaklyn, N '“ ‘In:elev‘l\s{:f
670— . Kaluhu, Iawall. Brostvasting 0. of A Y ’
; i 0. Australla, Fr 9 ta m. WSXAA. Chicago.
11,530 CG A, Drummondrille, Canada. —0Z7RL, (Copenhagen, [enmark. Around = \nrk N, Y., (rame
11,490—GBK by, England. T mm. 60 lines een. 2 while, 1,200 R.M.P.:
m - Bughy, England . 32,00 9.375—EHI0C. Berne. Swltzerlaml Mon.. Tues., WIXAE, '"s;,-].:gn.-?d'e Sas - WEXAU
11.430—DHE, Nauen, Germany {(Reriln) Weckdays Sat. 3 lo 4 pan Pitshurgh, Pa; WEXAM, los  Angeles’
B after 5, Sun. after & ponn, —0Z7IM l_(. Copenhiugen, Denmark.  lrregulse -—szBU: llé:‘amn N, i Y., —W2Xx .
26.70 11,230—WSBN, $5. “Lesiathun® and A, T. & aftet 7 h.m. Bound lirook, N, T.;—W3XK, Washing-
T, relephone conueviion 9,330—CGA. Drummondville. Canaila. ton, D. C.  Daily excem hun 8 to

0—GBK, Kugby, England. n.m -WPY, Allwood. N,

27.00 1L100—EATH, Vienna, Austria. Mon. and Thurs.,

590 to T b.m 9"30—FL Taris, France (12lffel Tower) Time 175.2 171"—WKDU Clneinnatl, Ohio. (I’ollce Dept,)
_ o -1 slgnals 56 aom. and 3:56 pom, 178.1 1,681—-wKDX, New York. N, Y, {(Pollce Dept.)
27.27 11,000—..1%sen, Poland. Mon. and Thurs. 5 to —VK2BL. Nyduey, Anstralla. 1870 1.596--WKODT, Detrolt, Mich. (Fire Dept.)

G Do New  station  testhug. 32.59  9,200GBS, Hughy, Englind. Transatlantic phone, (Stundarl  Television seanning, 48 |llnes, Ben It 1%.M.)
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A Novel Scanning Disc

for Television

of svachronism for the experimenter and makes “framing” easier

. 3 . . . . *
A new design of this fundamental unit which facilitates the work é

IS die-stanped alupinum dise not

anly eenrately seans the  pictur

through its spiral of holes (which ave

cut synare d owith shorp edues, in
order to abtain waxitnm ilhoination abd
alse to seenrve sharply delineated television
inages) but iU also has o speed-indicator,
built inte one spolie of the dise and held
in place by the hub (which bolts directly
to the shaft of the small driving molor, as
illustrated in the phetographs reprodueed
here).

The techmigue of reeciving television in
ages resolves itself into bt a few factors;
the most suceessful results being obtained
liy using o simple form of cquiptuent nude
up ot mindonn number of standard parts.
Fhe necessary clements are: (1) a0 short
wave  receiver with two stages of  trans
former-, or three of resistuance-coupled,
plification  produocing  an - output  voltage
thove 180, at 10 to 50 millianmperes; (2
a neon glow-Luup;  (3) w small variable
specd motor;  (4) a specd-eontrol rhieosta
for moler; (5) a scinning dise and speed-
indicator.

Uhe motor shonld be of the nniversal, or
of the DWC. type (such as e nsed in house-
hold appliances) i the seanning dise is to
be bolted directly to the motor; hat it an
induetion or a syvnchronous molor iy {o b
used, sone sort of friction drive must be
provided, in order that the speed ratios of
the metor and the dise may he varied at
will by the operator.

Why Is Synchronization Necessarv?

Provided the experitnenter’s cquipment is
comrplete, as outlined in the above pari-
graphs, syachronization—speed control—re
nitins nndoubtedly the only single factor
affceting television reeeption.  Amd it was

Fig. C

At the Ieft, the i

"
to whic s to be adjusted.

’ d by Mr, shoz
fu the centeal picture, woe see the buck of the dise, <with the sheath wider

By PAUL L. CLARK

with the idew of simplifying the speed prab-

lenn of the television engineer. that this dise

has been developed daring the Yast vear.
The standard scanning speed of stations

Tt

‘tment. t the r d i e d

now  broadeasting  television is 900 ropan.:
nd by referring to Pigso v and BY it will
be seen thut the dise has built into i

specd-indicating clement which shows when
this speed is atlaineds 9 pevalutions heing
the theoreticol speed at which the pictur

should  register upon the seanning  dise.
Slight  adjustinenls on lhe  specd-control

the other,
st he anade by the experimenter, to get
his speed in apreement with that of the
rodise al the telesision broadeast sta-
Considering the picture as accurately

rheostat, however, one way o

m 4
Sl

tio.

Fig. D

ari. weiing the spriug.coatrolled fudi

apl shetes the parts of the simple asscmbly,

www.americanradiohistorv.com

vich

framed with the local and distant scanning
sslems rimning in perfect consonanee, it
is evident that, it this keved-in consonanee
Iwe tast by even lhe slightest  distirbance

@Il f featar er

cither the sender or the e
ceivery, the picture will “travel™ across the
field of view, ecausing a Cniis-frame,” and
in the twinkling of on eve it will disappear
unless specd correetion e effected by ad-
Justing the rheostat,
Framing the Image

The wcthed inuse by many progressive
experimenters is to start up the small motor
anl slowly bring its specd fo 900 rpoa by
witehing the indicator eireleg at this speed
the dtmage should appear at the pictnre

(R ing ot

(Continved on puge 314)

S spaps

Fig. E

b tell
ch the

and the rving e the disc
ndicator slides; and the right photo-


www.americanradiohistory.com

January, 1930

RADIO-CRAFT

315

New Radio Devices
for Shop and Home

In this depaitment are reviewed commercial products of most
recent interest, Manufacturers are requested to submit descrip-
tions of forthcoming developments.

HUBBELL TOGGLE SWITCH OF NEW
CONSTRUCTION

S\\'I'I'CH contacts are the important parts
of a toggle switch. “They should have
prime consideration in selecting a switch
whether the purpose is to eontrol lamps or
power equipment.  ‘Fhe most frequent eause
of swilch fuilure has been burning of eon-
tacts at the *make” No switch contact
spring could receive the enormous inrush
of current at the instant of “wmake” without
burning.

A radically new form of eontact spring
has been scientifieally designed so that two
different rates of vibration are set-up in the
spring; one tending to eounteract the other,

Outside appcarauce of a new snap switch,

which is desiancd to climinate burning of con

tact peoints and should find ready occeptance
by set builders.

I'hus reeoil in the ends of the contact spring
when the solid nctal contaet blade strikes
between them is practienlly eliminated.  As
a result, burning and pitting of the spring
is prevented.

An antomatic “kick-off” prevents sticking
of blades in contaet. ‘The commutator sup-
port is perfectly insulated, and the commm-
tator blades arve rigidly riveted to the car-
rier, insnring positive alignment.

The spring arm is pivoled an a round
shaft, seated inoa svmmetrical bearving facili-
tating faster, smoother aetion without wear.

The operating mechanism is separate from
the hridge and perfeetly insulated. A solid
Lridge with cars lies in a recess across the
hakelite cover—entirely  insulated, perfect
aligninent and rigidity insured.

Fach wiring terminal is held by two
serews. A bhalelite ease completely encloses
mechanism.

The catalog number, rating and price of
cach size follows: 9801, Single-pole, 5 awmps.
250 volts: 10 amps. 125 volts, $.55; 9802,
double-pole. 10 amps. 250 volts, §90: 9803,
B-way, 5 amps. 250 volts; 10 amps. 125
volts, £70; 9801, f-wav, 2 amps, 250 volis;
5 amps. 125 volts, $2.20: 9805, single-pole,
200 amps. 250 volts, $.90: 9806, donble-pole,
20 wps. 250 volts, $1.00.  These are made
by Harvey Hubbell, Ine, Bridgeport, Conn.

WESTON “MODEL 547

TESTER

*T*HIS latest addition to the Weston line
of testing instruments comprises a spe-
eial six-range “*Model 3017 D.C. volteter,
a double-range “Model 3017 1D.C. millinm
meter, and a five-range “Model 476" ALC.
voltnieter: also. a three-way selector switch
and two bi-polar, 9-point switches. .\ bat-
terv, the tester plug. test prods, and con-
verter reecplacles fit into a compavtient,

I'he over-all size is 1235 x 9 x 43 inches;
and the weight. 10 ponnds.

With this tester. simultaneous readings
can be made of the heater voltage on the
\.C. voltmeter and the plate eurvent on
the millismmeter, while plate, bias or eath-
ode voltages are being measured on  the
D.C. vollineter.

Other tests which may be made inchude:
D.C. tilament voltage (range plus or inus
10 volts); A.C. heater voltage (4, 8 or 16
volts); D.C. plate volts (250 or 730 volis);
D.C. biasing voltage (plus or minus 100
volts; or plus or minns 50 volts): 12.C. bin
ing voltage on 1.C. sels with reversed fila-
ment conneetion (30 volts): .G, eathode
vollige (plus or minus 50 volts) ; D.C. econ-
trol-grid voltage (mminus 5 volts or plus
100 volts): D.C. plate enrrent (20 or 100

\.C—DLC”

parts aud
snap  swritch

the commutator

Arrangement  of
spring-arm of tie nere Jlubbeil
deseribed at the -left.

ma.): “prid test” on AC. or ILC. screen-
grid tubes and 27 used as detector,

The ahove tests mav be made with the
tester plug inserted in the radio set, while
the following externnl tests employ  the
bhinding posts and flexible cables: Mceasure-
ment from eenter tap of power transforiner,
750 volts A.C.; line-voltage measurciments,
150 volts A.C.: plate current at vavious
137 supply taps (on 20 or 100 ma. seale);
“B" supply at power pack, 250 or 750 volts
D, Co MA B or “CY opotentials within
the limits of the 5-10-15 seale D.C. volt-
nmeter: plate current from left-hand plate of
full-wave reetifier: continuily  tests, using
the self-contained 4.5 volt  battery with
cither a 500-ohm or a 5,000-ohm resistor in
vollmeter cirenit; resistanee measurements:
measurement of trickle chargers and other
devices, (the millimmmicter’s vange may be
read as 2 or 10 amperes by use of shunts
which are available separately).

To dealers, the net price of this instru-
ment, made by the Weston Lleetrieal In-
strument Corp., Newark, N. I, is $93.75.
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The “Mike-Lite” desk with a
wtslitarian  slaut

those who smoke.

novelty
which scill be apprecieted by
It is a most acceptuble gift.

ENTER—THE “MIKE.-LITE”

~EW and fir between are the desks of
P technieal men which do not sport upon
their tops some device that indicates to the
knowing ohserver just what anch of sci-
enee is of particular interest to the tech-
nician.

Combining ntility with a novelty which
will appexl to radie men, the new *Mike-
Lite”™ placed on the market by A, M. Flecht-
heim & Co,, Ine, New York City, is worthy
of special mention.

The “mike” is in reality a cigar lighter.
It is available in a one-dollar style (a
taithful reproduetion of a modern hroadeast
studio microphone); and in a two-dollar
niodel, which has also an ash-tray.

Both are designed for operation from the
light socket, on 110 volts, cither A.C or
D.C. There is a choice of finish, the colors
being in baked c¢nawel. A silk cord and
attachment plug are furnished.

As Christinas gifts for technieal men who
smwlke, these lighters are finding tremendous
dentand.

Singe the “Mike-Lite” is ruggedly Dbuilt,
there is little danger of breakage, should it
be knocked over in the discharge of its
duties as. perlaps, a paper-weight.  Of the
two maoedels, that with the ash-trav attach-
nient is most often selected.

The eston “Model 547 4.C..D.C." tester as it

appears schen the cover s removed. It tests
both 4.C. and D.C. screen-grid fubes.
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Television {mages in Natural Colors

A description of the use of sodinm photoelectric cells and argon-
neon lamps for the demonstration of three-color television over
wires in the Bell Telephone Laboratories

Dy [ d quality” of
Lhe vis Fhe C
am H v oat righi,

HERE qve two methods of televisior
transmission in general use; one by
radio and the other by wire.  The
laboratory nsually develops ifs equip-
ment “on wire” and transters il to o radio
civenit after the initial dificnlties have been
irodd out. This was the phin followed in
the development of nadural-color lelevision,
the demaonsteations 1o the repregentatives of
the press being wiven over GLowire.
Repraduetion in the monochirome of the
orange-red neon Lnp is an old aceomplish
ment.  The new  feature, combhinegd bl
creen and red response, is obtained by the
use ot the old oachine  (driving motors,

seanning dizes, synchronizing syateimns, and

By DR. HERBERT E. 1VES

Research Depa-tment, Bell Telephone Laboratories

the sane amplification ctrenits) plus o spe-
cial design snd arrangement of photoelectric
cells aned “noble (neon and
Lamps,

s’ ArEon

The Olpin-Stilwell Cell

Through the work of A, R Olpin and
G. R. stilwell there has been developed a
new  kind of photaclectric cell (Fig. B)
whieh uses sodivm in plice of potassium.
s aclive surtace s sensitized by a com-
plicated proeess using sulphur vaper and
oavgen, instead of by a glow discharge of
hydrogen as with the forimer type ol cell.

Fhe response of the new cell {o color,
instewd of stopping in the blue-green region,
continues all the way to the deep red. 1B
ause the former polassivin eclls were re-
sponsive only to the hlue end of the spee-
trim, abjeets of a vellowish color appeared
darlver than they shonld, and the tone of
the veproduced seene was nol quite eovreet.
("lhis disadvantage applied partienlarly to
persems of dark or tanned  complexion.)
When the new eells are nsed in the original

Ly g, L)

ig. T

View of the receiver cquipment; A, driving niotar
tor-generator {cliich connects to a similar fart
cunsing @ reaction which tends to equalize #)

speed) ;

B, pcars fox
th iraunsmilter, varviatio

D, 50-hole, 19807 p.om. I

tmanc: €, wchroni=ing
tie speed cith
tht sha !

framii 11

lvanps and special (encased) mirvors are at wpper right,
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Y I it e

T
ail t

red, awd
o S

television apparatns bt with yellow tilters

similar Lo those used in phatographing
Landseapes in order to niake the blue sky
appear properly dovk—this deteet 1s cor-
rected and the fmages assmme their correct
valies of light and shade, no walter what
ihe eolor of the object or the complexion
of the silter.

e developiient of color televisian lits
wontly siniplified by the faet that,
s far as the eve is concerned, any eolor
may be represented by the proper pixture
of  just three  fundimental  eolomrg—red,
vreen, and blue (this et was utilized i
the developruent ot color photography).

Ihe wethod of “heanm seamming™ used in
reonlar felevision has bheen employed.

Color Filters

‘To apply (his methae ta ealor television,
three sets of pholoclectrie cells, Ct, €2 and
C3oin Fig A, are wsed in place of the one
set nsed hefore. Fach of these sets is pro-
vided will color fitters (A7 "B and “C™)

wWe up o sheets of eotored welatine. One
ot Las filters of an orange-red color which
make the cells “sec” things as the hypo-
thelical  red-sensitive nerves of the retina
see themwy another has vellow-green {ilkers
to wive the green signals while the thivd
lies wrecnishi=blue filters which perform a
covresponding  funetion for the blue con-
stitnent of vision.

Ihe photorlectric-cell container, or “cage,”
Lias been built into a new form. (Fig C.)
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Fig. C

The wrowping of the color lilters, in front of the

colar-scusiti photoclectric cells, is shoten in

this perspect weteh of the television trau
mitter,

o
U

Buluncing the Color Pick-up

In the new pholo-cell cage twenty-four
cells ave eniployed; two with “blne” filters,
cight with “green” filters, and fourteen with
“red” filters. U'hese numbers are so chosen,
with respeet to the velative sensitiveness of
the cells to diferent colovs, that the photo-
cleetrie signals are of ahout equat value
for the three colors. The cells are placed
in three bunks: one hank in front of and
thove the position of the seanncd objeet,
ane bank diagonally to the right, and an-
other diagonally 1o the lefl; so that the
cells receive light from both sides of the
object and above. 1In placing the cetls they

| .E

¥

RADIO-CRAFT

are so distributed by color as to give no
predoniinance in any diveetion to any color.
In addition, shecets of rongh pressed glass
are sct up at some distanee, in front of the
cell containers; so that the light reflected
from the object to the cells is well dif-
fused.  (Fig. F)

The television signals produeed in the
color-sensitive  photoclectrie  ectls  thromngh
the color filtérs are not difterent electrie-
altv from those used in monochromatic tele-
vision.  Threg sels of amplifiers ore re-
quired, one far cack color, und three truns-
mission chawnels (o plece of one: it the
transimission channels are exactly similar to
those which were used with the smine seen-
wing dise before. (Figo D)

*. -
\ e

O s

109 .0 .
y,wpl/..| o

o L lJ_ ——' "ll. ()_ Sl
aio “_’ e v;-" CannAG B
Fig.‘c

The lens picks up at once red light from the

rean tiube, reflected from one wmirror; qrecu

from ene argon tube, also reflected; and b,

from the other dargon tube, <chich shines through
both mirrors.

Comparison Between Scanming Methods

It may be well to point out that there
are two fuindamental systems in nse for the
process of picture “pick-up;” one is just
the reverse of the other.  In one method,

BT

Fig. D

QEDADY Cua*Dr Futeax
— & scEnt L Mo
Lo 4 %
N\ e N
/ R ‘,% e nTeRe”
g T

I L

My | €

Fig. A

In this 15 seen the ordivary potassivm Iight-
sensitivee eell, C1, te whiclh las becn added hiter

1" Special sodium photo-cleetric cells (2 and
C3, in conjunction with filters “B’ and “C*
are required to obtain additional color selection,

the scanning dise breaks into lines, the light
reflected from the subjeet; in the other (1Mig.
A) the dise projeets, as lines, the illumi-
nation from the light souvee. In the former
ethod the subject is exposed to @ continu-
ous light of high intensity which resnlts i
what is equivalent to a sunburn. In the
lutter method, the subject is rapidly seanned
by a pencil of light und “sunhurn™ docs not
result.  This is the scheme adopled by th
Bell Laboratorics, as most satisfactory.

It will be noted that the location and rela-
tion of the photocleetrie cell and the light
source are reversed in the two methods;
the photoelectric cell is back of the scan-
ning disk in the former, and the light source
replaces it in the laiter.

As cach “color” (frequency) has its own
amplitier, the *color gain” may be con-
trolled and the colovs “mixed” in mmeh the

(Continued on page 3t3)
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Side wiew of transmitting scanuing dise, its molor, synchronizivg piotor-generator, powcer amplificrs, motor and amplifier cou.'rul._r, direct-current .\'n_fvplics, {enses,
transhneent glass, filters, and photeclcctric cells wwith doors of cabinets opcned. AN but the cells and the boxr coutgining the diffusing gluss and filters are the

same as |

the trausmitling units used in the origing! demonstration of monociromatic television.

www.americanradiohistorv.com

The girl subjcct scears apparcl of gay colors.
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The Develorpment of the Modern
Sound Reproducer

In this continuation of his article on the development of the elec-
trostatic principle, Mr. Roos describes the simple, yet ingenious
and effective, improvement made by Colin Kyle and embodied in

N the first part of this article. which

appearcd in the Novemlier issne of

I amo-Charr, the snecessive steps in the

development of electrastatic and wmul-
liple-unit reproducers, and sonre of the
aeoustie probles avising trom the nature
of sound-waves in air, have been discussed,
We now come to the latest revolutionary
invention, whieh conibines the two principles
ctfectively.

The development of the “mesh-unit™ ve-
producer seems to have heen logically neces-
sitated by the use of smaller and smnller
pistons to cscape the alternative ot enor-
mously high radial stresses in vectionalized
diaphrags, such as that shown in Fig. 9.

I must be remembered that, with a
polarized diaphragm, the fidelity of the re-
sponse to an andio-frequeney signal minst
depend on the wechanical elastivity of the
diaphragm.  IE the aundio-trequeney voltage
were created and reversed instantaneously,
the diaphrapgm could fly hack to its polar-
ized position only in accordanec with its
own natural charaeteristies.  All we can

the latest American reproducers

By OSCAR C. ROOS

da is to increase ifs clasticity by applving
high radial slresses—provide a satisfactory
response at 15000 eyveles, and let it go at
that. ‘T'he more tense the diaphragin, the
greater the fidelity.  In some instruments
the vadial strain is 2,200 pounds on each
inch of the diaphragm's width; but, o
daubt, under long perieds of heavy serviee,
the metal will develop molecnlar instability
(“ervstallize™), and veguive periodical  re-
placements,

Furen Reisz was at the cross-ronds of
two new  lines of developuient. I his
“eramde-piston™ reproducer, previously de-
seribed and illustrated in Figo 100 he made
his “piston units™ out of single solid gran-
utes; bt it has sinee been shown that there
is i luck of strietly parallel operation in
the mivrinds of these granules.

On the other hand, his *air-vent piston®”
reproducer (shown in Fig, 11) was one of
the carlicst of snecesstul modern designs:
its flexible rnbher membrane M, covered with
a condireting snbstance G, “Tans,” so to speak,
the air waves through the circular holes H

-
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The curvature of the fived-frame electrode T

keeps in place the stretched dieteetrie Mo which

is nevertheless allozeed a flat conformation by
the groove T.

whieh pieree the thin, enrved tin plate F.
Thus G and I are the armatnres: the holes
in the latter have eurved eonvex sides (the
depth of which is exaggerated in the draw-
ing to make the arrangement plain). When
M is dvawn into the holes H, the air in these
acts like so many proctically weightless pis-

tons.  The attraction of their enrved cdges
for the conductor G (gold-foil, graphite,

ete.) makes the central section of the mem-
hrane, over the hole, take an ahuost flat
shape, with resulting greater efticiency and
fidelity. The moleeniar datping in the mem-
brane M also  contribntes  to increased
lidelity Ly preventing undesired vibrations.

The complete mesh unit. the arrangement of wwhich is indicated above. has a frame 8 x 12 fnehes zvith

fifteen rows, cach of 45 “aoat-cxe” perforations, 1716 + 3. 4:inch, acting as air-pistons.

This makes a

total of 675 piston-vents, through which air is pumped: they are scpuraicd 1/16 inch at each side, and

1 inch betieen rotwes.

More detail is shown in Fig. 13.

www.americanradiohistorv.com

Aboze, one of the European designs of an elee-
trostatic  veproducer: the membrane I is
stretehed tightly ovir the eccenmtric civeles C,
0 that i1 cannot vibrate in radial scaments.
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Figlt

T the Retsz suilaterallx-dviven

above, the “piston-veuts”™ wre eivcnlar  holes

prrnehed througl a conrvy. wancer-hke dise of
mctal, wehose thickiess is eraggerated lhicre.

reprodicer,

The Kvle Reproducer

It does not appear thal Reisz fnlly appre-
ciated his opportnnity herve:s and it remained
tor an American school teacher, Colin Kyle,
W approach perfection in acoustie fidelity,
west remarkably, by the nse of the Sgont-
eve type of weshi-unit repraducers,
iostudy of Vies, 12 to
why

From
15, it will Le seen
prictically -deal piston action is oh-
tained over the range of audible fregueneics,

In Fig. 12, a schealic section of o crde,
undeveloped Torm of the Kyle reprodueer,
we ind a convex, rectangulae frame instead
of the romnd anes previonsty used; on this
frame 1B there are paeallel vidges 1R, about

ineh apart. “Fhe flesible armature G is
tightly connected o thae dicleetrie membrane
Mooand both are supported by the ridges
L so that they dlo not conie in eantact with
the floor H of the grooves,

If we eompare this with the simitarly-
lettered section of the Reisz speaker shown
in Mg, 11, we shall see thal the membrane
Moin the latler s at all thines in elose con-
Fiet with Ihe pisten holes T and therefore
e amplitnde of the somd is ent down
hecanse of {he confinement of the air. Dot
in the Kvle unit (Fig. 12) the whole ree-
fangular strip of the membrane M hetween
any two ridges R s kept entirely awsy from
abont 0265 of the piston-hole edges  for
most of the time, These holes arve shaped
like tgoat-cves,™ 3 x 1/ 16-inch; and the men:

brane M onever tonches the bottons of the
groove al its middle, or trough, exeopt

under the very strongest signal impnlses.
Fhis means that therve is less compression

The Rti.r:A clastic-diaphragm speaker, in which

one plate is formed by conduelise yrannles im-

bedded in an inodlator, et free 1o mote
atherivise

RADIO-CRAFT

resistanee and more available amplitude than
in the Heisa svsten. Farther advantage is

gained by the faet that every groove has
two air vents o the frame 1, one at each

enel,

The viesh-unit 19 of Fig 120 is. in prae-
tice, a trmne 8x12 inches, with 15 grooves
having 13 Mgoat-eves” cach—a total of 675,
FFonr of these nnits are usually satlivient
fur home nses but as many as 93 suely nnits,
reproducer ticelve feel <quare,
have heen satisfactorvily  assembled,  wiving
GLROG sall pistons aeting i strict phase
Thus we see vindisited
Fessendew's theory of aultiple nnits (Sce
Fig. 3, part 1).

niaking a

over i plane front,

N R
ey el
Wil
it
et
e
i R

TYTTYIIIN
A

i

Fig. /2
While the mesh-unit prineiple is illustrated heve,
the ridoes beteecn the 7 pictan-wents” ilestrated

here are not of the best shape. It is au caily
model.
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Curving the Frame

exumine Fizgs, 14 soul 15, we shall
lind @ further slight advantage in using a
partly exlindrieal frame F, rather than one
whieh is flal, as in Fig. 13, or part of a
spheres as in Pig 11 The membrane M s
concave when the arnpature plates Foand G
ave nnexcited: when the polarizing potential
of 300 to 800 volts is pul on, there is more
stretehing in the flexible wenibers toward the
“voal-eves™ of the evlindrieal frame than in
cither the flat or the spheraidal models.

There is an advantage 1o be devived by
nsing tor M oa nwalerial having a dieleetrie

I owe

comstant of 2 o G this wives a greater pull
than nsing air as o alicleelrie, between F
and G

The trick of bringinge T o G logether
by bevels near the edge, and drawing the
cleetrified metabrane into o plane surface
near its middle, was used hy Mas«olle in a
circular digphragm; but abandened in later
European designs.

One manutacturer who heard a mesh-unit
speaker was so incredulous, becanse of the
simplicity of the construetion, that he in-
sisted on being shown the *“concealed mo-
tor®: a real tribute to the extraordinary
simplicity of the electrostaiic reproducer.

It these instruments can be sold for 20
to 573, they will severely affect conditions
in the competitive market of 1930, We
st not forget, however, that a swarmn of
iprovements in electrostatic  reproducers
iy follow, mare rapidly than they did in
Hie magnetie type, beeanse of the simplicity
and cheapness of the former.

"GOAT-EYE VENTS ,
(TwicE ¥aTURAL 5I1ZE) Frg. /3

(
\./ ./
//35 VEL

RIDGE
BEVEL

The coustruction of a mesh-unil veproducer shoten above, icith a flat fived clecivode F, is very casy;

e th
divphraan inte a couzes shape.

resilt seill be imperfeet and bussing reproduction.
instead of permitting it to remain flat,

The reason is that the plate voltage pulls the
The principal aitraction is

toccavd the shoulders B-B.
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Uses of D.C. and A.C. Screen-Grid Tubes

A summary of the factors entering into the design of amplifier
circuits for the efficient utilization of four-element tubes

By J. A. DOWIE, Member LR.E.

HE scrcen-grid vacuum tube, first

offered to the American publie late

in 1927, and one of the major con-

tributions which science has made to
the radio industry, is a aistinet depacture
fromn the eonventional type of three-clement
vicuunt tube.  The unusual characteristics
and perfermance obtained from this tube
are made possible by the introduction of a
fourth element, or sccond grid, of novel
design.  ‘This extends between the first grid
(which is of the usual tvpe) and the plate,
and it iv also carried over ountxide the plate.
L'hus, the plate is completely shiclded or
screened from the eontrol-grid hy the screen-
grid.

If the plate is left disconnected and the
screen-grid is used as the “anode™ (plate)
clectrode, the 22 type (D.C. screen-grid)
1ube operales in a manner cxactly similar
to the ordinary three-element vaeuunt tube.
1t has then an amplifieation factor of 6.5
and a plate resistanee of 15000 ohms.

The D.C. Tube

When the 22 is used as a fonr-element
tube, a voltage of approximately 45 is ap-
plied to the sercen-grid, and a higher volt-
age, 90 to 135, to the plate. The filiment in
this tube is rated at 3.3 volts, 0.132-ampere;
when it is used as a radio-frequency ampli-
fier only, it may be operated from an AC.
source by means of a step-down trans-
former.

I'his tube may be used as a detector with
a grid leak and grid condenser. or with a
orid bias. Resistance coupling is then recom-
mended, as this gives a very salisfactory

Chief Instructor, National Radio Inustitute

CONTROL GRID =7~
FILAMENT —~

.~PLATE
-SCREEN GRID

I R

As seveen-grid tubes acquire a silverlike in-

terior surface during ewvacuation, it is diffienlt

to visuakize the intevior construction. The re-

lation of the four “elements’ is shown in this
figure.

frequency-characteristic because of the high
internal resistance of the tube.

The "22 was especially designed as a ra-
dio-frequeney amplifier.  When it is so used,
the most impertant advantage gained is
climination ot all  feed-back ordinarily
caused by eoupling hetween grid and plate
due to the eapacity between these clements.
It is also possible to obtain higher voltage
amplification per stage; 20 lo 50 in the
Lroadeast range, as compaved with the
usual range of 5 to 12 per stage with threc-
clement tubes,

ANT.
72
oy = =
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45 90

In this diagram the use of screen-grid tubes in a D.C. cirenit is shown; two stages of “tuned

impedance” R.F. amplification develop very high gain.
The uswal 01 tube is used for detection.

resistor R,

The ““control-grid’” bias is obtained from
Dotted lines indicate recommended circuit

and tube shiclding.
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Although the internal shielding prevents
feed-haek throngh the tube’'s inter-electrode
capacities, this is only one source of conp-
ling between stages; so that it Decowes
necessary also to shield the inpul cirenil
from the output eivenif. ‘I'he amount of
shielding necessary will depend upon the
vollage amplification per stage and the cir-
cuit arranrement. A typical D.C. screen-
grid receiving cirenit is shown in Fig. 2.
A metallic shield enclosing cach tuned stage
is usually sufficient but, if furthev shielding
is found necessary when the voltage anpli-
fication is high, then a wetal cap over the
tube, extending to the hase, np.d connected
to the ground, should be used. Clearance
for the grid conneetions must be provided
at the top.

I'he tube may alse be used as an audio-
frequency amplifier with resistance coupling,
the eonncetions heing the same as when i*
is used for radio-frequency amplification.

How the Tube Functions

In a three-clement vacuun tube, with the
grid at zero potential, only a linzited nnn-
ber of clectrons reach the plate nnder the
influence of the positive charge on the lat-
ter. The limiting factor is a cloud of elee-
trons surrounding the filament and forming
what is known as the spoce charge; these
ave negalive in polarity and tend to drive
other cleetrons haek into the filament.

When the grid is charged negatively, it
repels some of the electrons appronching
it i thus reduees the tolal munber reach-
ing the plate and. thus, the plate current.
As the grid is considerably closer to the
filamnent, it excrts a greater influence on
the cleetron flow, and also on the space-
charvge density, than does the plate.

When the grid is charged positively, it
increases the total electron flow far move
than the plate would do if the positive
charge on the latter were increased the
same amoennt; because the grid is closer lo
the filament and its positive charge hreaks
up the negative space charge more effec-
tively than the comparatively distant plate
can,

The sensitivity of the control exerted by
the grid (and heuce the amplifying value of
the tube) is definitely linsited by the clee-
trons surrounding the filament. Tf an extra
grid is interposed between the fitament and
the regular control-grid, and charged posi-
tively, it will (by virtue of its proximity to
the filawent) bLresk up the space-charge
and increase the controlling influence of the
regular grid.

The extra grid may also be located be-
tween the control-grid and the plate. Ilere
it will require a higher positive charge than
before, but it now nlso serves another pur-

[
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This cirenit illustrates tweo applicatians of
Hie tnaed impedance the R conpler.

about onc-third the mwmber of secondery tnrus)
catremely high  plate-civeuit impedance: i

the audf

1.C. serecu-grid tubes: trawsformer coupling has replaced
Note the type "24 detecror.

(P’rimary of second RF.T. has
For satisfectory opcration it is neeessary to use
input, a 500-henry choke (A.F. transformer

secondaryy is recommended by the antior,

posc; aamely, to redure the troublesome
capacity efleet betwceen the arid and plute.
It acts as a grounded cenler plae, split-
ting the fixed condenser formed by the grid
and plate into two smudler condensers in
series.

1n commercial models of the four-clement

tube ("22 type), the extra grid, known as
the screen-grid, ceneireles the plate com-
pletely: the inner section acls bolh as a
space-clurrge disrupter and as a eapacity re-
duecer, while the euter secetion (which has
nothing to do with the sereened electrons
because they stop at the plate) serves merely
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to reduce the capacity between the outside
of the plate and the eonneeting lead. there-
fore, it can be scen that the advantage of
the screen-grid tube is that it reduees hoth
the space charge and the internal grid-to-
plate eapacity.  ‘I'his greatly improves the
action of a vacmn tube, and makes it pos-
sible to obtain pch higher amplification.
The A.C. Model

tecently a new AC. screen-grid tube has
been placed on the market, and is known
as type 2 This tube is designed primarily
as a radio-frequency amplitier and  high-
output hias detector, The design is sumilar
to that of the type 22, in that it has «
secondd grid of novel design whieh extends
between the usnal grid and plate, and also
carries over the oniside of the plate to give
extremely good shiclding between the control
erid and the plate. The grid-to-plate ca-
pacity has been reduced o Ql-mmf. (inaxi-
munm) allewing high anplificition per stage
witht mentralizetion. (In three clement
tubes this capacity is about 9 nunt.)

This new tube has a nnipotential cathode
(as in the *27 type) which is raised to the
temperature of ewmission by means of a
heater filmnment aperated on 21, volts, AC.,
and veguiring a current of 173 amperes.
This tnbe has been desipned to operate at
plate voliages between 135 and the maxi-
unun of 180 the sereen-grid voltage should

(Continued on page 346)

The Seven-Grid Yacuum Tube !

INCE the advent of the screen-grid
tube  which is. really, o donble-grid
tube, engineers ad  constroctors  all

over the world have bheen wondering why
tube constructing should stop here. Why
not a triple-greid tube, guadruple-grid tube,
or even a sepluple-grid tnbe?

There is. indeed, no reason for not hav-
ing seven grids; any more than there wonld
be for having o single dimension when we
can really have two, three—pervhaps  four
and five dimensions.  And, even thongh we
tdo not know wlat the tourth dimension is.
there is no scientifie reason why we can
not Imild a seven-grid tobe. Indeed, such
a tube has now been huilt by o German
radio engineer; the constrictor heing noe less
than the distinguished Daron Mantred von

Arvdenne, who direets 2 well-known  Berlin
experimental vadio laboratory,
The tube is shown in the double illns

tration al the lower right.  Some technical
data may not he amiss: for it is certain
that this tube will prove so vevolutionary
that by next spring it will have superseded
every other design on the ket

The simple reason  for this statement,
revolutionary in itself, is thatl with 1his tube
no aothers ore required.

The mmplification, as may be guessed, is
of such titanie ratio, that not even an audio
Lransformrer is required to make the sig-
nals audible.

IMPORTANT!
BEFORE writing us to ask where the
new Von Ardenne tube mav be purchased,
our readers should consult the last para-

graph of this article,

As onr readers, no donbt, wish to have
some technieal information upon this new
giant, the following way not be nniss.

The tube is of the usual construetion and
containg a single thoriated filaiment.  In
order to make it work at an exceedingly low
filament-voltage, the inventor has ineorpor-
ated within the filkunent, a nmuber of ra-
dinm electrons which make for extra high

emission.  Indeed, by this means, the fila-
ment voltage beeomes  entirely  negligible;

it hecomes, nnder certain circmnstanecs,
what is known as “negative filiment vaolt-
age.”  This may be explained v the ex-
ceedingly high “m®  (amplitication faetor)
of the tube. Indeed, in this present tube,
due 1o this negative filament voltage, an
entirely new formula had to be built up,
which niny he expressed as follows:

TMT _cFEg Yy —H
im/r'f"\/t M L6

Mathemmaticiang  will
this formula, and will reatize that it does
not come into conflict with Newton’s con-
servation of the law of cnergy.

Characteristies of the Tube

Sinee we have seven grids, seven different
wrid biases are needed. These ave fur-
nished by the amplifieation factor of the
complete resistance. making the ratios of
the change of the plate voltage & double
“mn® factor.

The plate resistance may be calenlated
by the ascertained viliues of the grid binses
minus the filaiment voltage, which, in this
case, is of the negalive varviety, The am-
plification faetor of the tube mnsl fpso fueto
be nmitiplicd by seven: the result then mul-
tiplied by the minus figure.

readily  understimnd

www americanradiohistorvy com

‘I'his, as will be readily appreciated, gives

a very high clectron efiiciency per square

centimeter nnder nornmal atmospheric pres-

sure; and the result is a {low of hetween
(Countinued on puge 316)

Baronr von Ardenne's new tube, af #he vight:

a vicwe of its elements at the left.  The 50-¢m.

(20-inch) marl on the vule shotws its cnormous
length,
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Vacuum Tubes for Radio

Reception

M. Palmer describes, in his fourth article, the methods eniployed
to assure the quality of modern tubes by antomatic inspection, and
gives the design of a useful home tester

322
N1 oof the most interesting studies
in the manutacture of radio tubes
is that of handling and testing the
great mmnber which are shipped
daily.  Tu the first artiele of this series

the faet was mentioned, that {he tubes which
are retnrned to the factory for replacement
ave subject to certain tests, and that many
of the tubes which ave replaced are found
to have been injnred by misusc.

The methods Ty which the cngineers in
charge determine how the tube became in-
operative shonld he of interest to most of
o readers. The mannfaeturer is naturally
concerned with ihe retured tubes; as he
wishes to Joeite the sources of Lthe most tre-
quent faults. A number of speeial instru-
mients have been developed o faeilitale this
worl.  First, the tnbe is examined to dis-
cover which unit of the plant maee il al-
most all makers put code mpuhers on tubes,

Next, the tube is subjected to @ number
of tests, similar to those deseribed in pre-
ceding aortieles, in ovder to obtain its actual
characteristie curves. These tests measure
the nutual conduetance, plate enrrent, tila-
ment  emission, hnn, gas content, Jeakage
vurrent, ete.; in this way, the tube’s devia-
tion from the standard is determined; and
then the tube is tiken apart in order io
locate the exact cause of jts failure

In ease the filament civeutt is found open,
for example, it is possible to tell whether the
tuhe was shovl-circnited, or whether il was
subjected to unduly high voltages, The tila-
ment is placed wuder o mieroseope and its
condition is noted; it it is buent-out, the end
is found to bhe tapered at the point of frac-

r MU_TUAL_CONDUCTI\NCE
OF RECEAWVING-TUBE TYPES
IN MICROMHOS
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In ruting a tube’s value Dy its »utual con-

ductaiee, ils type must be considered, Heve

arc average velues for stondard tubes at norma!
opcruting woltuges.

By C. W. PALMIR
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Fig. 1
This circuit makes it possible o test qaickly
individual tubes to determine their mutual con-
dugtanee, the best indev to their quality.

ture. If a short-circuit oceurred, Letween
the fikiment and the gride o small darkened
or hroken spot on the grid tells the story.
Many lubes are injured or made inopera-
live by mis-handling: if the tube is dropped
or jarred hadly, the elements are often
knuched out of plaee. Fhis canses o change
in the charvacteristies: cven though the tila-
ment is not hroken or the “envelope™ (hulb,
cte) ceracked. The tests of the character-
istics of the tube soon reveal this defect.
A record of the cause of breakdown is kept
and, it n nuwber of the tubes made by the
sae maching wnit ave returned, the cause
of the teonble is looked into at that stage of
the pProcess: and it ]N).\‘Sih'(‘, the weakness is
ovoereomne,

Manufacturers arve deing their part to
produce perfeet tnbes thronch rigid inspee-
tion, carefnl testing of material and finished
products, and ample packing. Fyery piece
of nederial which enters the tubes is fivst
subjected to exhaustive tests o determine
its quality and purily. Fach tube is tested
before il lenves the taclory; in some eases,
the tubes are given several complete tests,
al different steps of manntaeture, or -
ples are taken from cach lot; and if one de-
feetive tube is found the entire lot is retested.
More and more attention is being paid to
the packing; “drop tests” with eases of tubes
are winde o be sure that the eushioning is
adequate.

A Simple Tube Tester

It may be said that the one measure of
a tuhe’s characterislics, which is helter than
anv olher single indication, is ils utual
conductaner.  In the November issne, the
writer gave a simple inethod for neasuring
the leakare current and the gas conlents of
a tube: this {est is very good amd s of serve
ice in clhieeking o great nuber of tubes, for
it is very simple.

The mutnal-condecionee test, however,
gives a direet weasure of the values of the
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designed  for

i\
J

tube. It is to be nndersiond, of course,
lat ax between different types of tnbes, one
with lower condnctance may he betier
suited (o certain purposes. (See Fig 2,
showing the average mntnal conductanee of
the various tnbe tvpes, nder the custonary
combinations of plate ond prid voltages.)
The “high-imn™ and the screen-grid tubes,
with their very high amplification factor and
their low plate current, have, consequently,
a very low umtual eonductanee. They are,
however, satistactory in the special circnits
them. On the other hand,
the general-purpose tubes, and especially the
01A and the 27, may be wsed it any posi-
tion where o targe ontput cnrrent is not de-
manded; and it will be noted that the AL C.
24 panks much higher than the 22,

The power tnhes have the highest nutual
conductimee, because their plate resistunce
is very lowg they may bhe nsed ethiciently
(speaking from an engineering standpoint
only) in other positions than the last audio
stage.  Where cost is an objeet, however,
they do net connuend themselves to the set
designer, Tt is interesting to note that in
other eountrics, where electrie set operation
is eonuparatively rare, and hattery consnmp-
tion an himpartant matler, tnbes ave designed
for specially Tow  vurrent eonsumption, in
comparison  with  their unplificadion—in
other words, high rmtual conductanee, We
find, for imstance, the British HI.210 with
a filmment enrrent of 0.1 mmpere at 2 volts,
and a phlite enrvent of 3.2 milliamperes at
150 volis with tl-volt grid hins. ‘This (nbe,
with aplification factor of 20 and plate
resislance of 23,000 ohins, has a wnfnal
conductanee of 870; which may he eompared
with the 200 of the Ameriean M0 tvpe, or
the 800 of the ‘01 type with its lower mn-
plitteation, Tn eomparison, the dry-cell tubes
first used in American commercial scts are
strikingly low in wminal conductance,

However, as between tulies of the samne
tvpe, the mntual conductance fnereases with
the pluie current; and, therefore, a high
“Gin” reading of a tube indicates that its
filmnent cission is very good.  The wn-
tual conductanee of a lube, it will be re-
membered, is the rvatin of the anplification-
factor to the plate resistance.  (The ampli-
fication factor is econveniently first multi-
plicd by one million, 1o obtain the ruting in
gwicromhos instead of anhosy  1f cither of
these two values is abnornal, the mmtual-
comductanee veading will show that some-
thing is wrong.  Any nisplacement of the
tube, a high leakage-current, will all be
shown in a nminal-condoetanee test.

It rcwains anly to locate a simple method
for measuring this value, in order to have
an ideal tube tester. One such device, which
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was developed by Il V. Appleton and has
been published  several times in different
books, is deseribed here. Fig, 1 shows the
arrangement,  When the key K ois closed,
the potential difterence applied between the
filament and grid equals IR, where 17 is
the enrvent in R This change of grid po-
tentinl causes a change of plate current
equal to
I
'Rk (approximately.)

Fg

The eurrents [ and 1* flow through the
galvanometer MA in opposite direetions and,
it R is adjusted wntil the galvanometer
readiug shows no change, then

I
I=I"k—
Eg
or, in other words,
1 1
Eg R

The plate circuit does not eontain any
external resistance except that of the gal-
vanometer, which is small and ecan be ne-
glected; the tube's internal plate resistance

RADIO-CRAFT

is Bp. When the grid potential is small, it
may be stated that
1 A (T
Lg Rp
and, since,
I 1
Eg R
then
“Mu” 1
Rp R
The value “Mu”/Rp is the mutual con-
ductance. “Then, if we lhave a calibrated

resistor for 1, il is a siimple matter to ob-
tain the correct value of the mutual con-
ductance.

The galvanoweter may be a low-reading
niillinnimeter with o full-seale deflection of
abont 0-10,  The grid battery shonld be
about 4% volts, and the plate and filament
batteries shonld he proper for the tube
under test.  For R, the experimenter may
either calihrate a resistor or obtain one cali-
brated by a precision-instrument emnpany.

If only an approximate value is desired,

323

a variable resistor of good make should be
obtained, and a scale made to suit the posi-
tion of the pointer. (By this we mean that
the full resistance may be assumed to be
that of the instrument’s rating; then one
halt of the resistanee winding will give half
the resistance; one quarter of the winding,
a quarter of the resistanee, ete.) By eus-
uring a number of tnbes in this wav, thecor-
rect point on the seale for a good tube will
soon he found; and we will then lhave a
direct-reading tube tester and mutuat-eon-
ductance bridge.

Manual Testing

In quantity production of reeeiving tubes,
it is neeessary to use some fast but snre
method of rejecting those tubes which are
defective and passing the good tubes on to
the packing departirent.  (We will later
discuss the method of mnking tubes more
tharoughly.)  TFour or five vears ago, when
aquantity  produetion of vacuum tubes was
Just commeneing on a large scale, the gen-
cral procedure was to eheck cach tube man-
ually, at the naximunn rate of 225 per hour,

(Continued on page 346)
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Not only does the circuit above look complicated, but it is!

pletion of the processes of manufacture.

A grcat many mechanical features arc

or below the limits of tolerance.
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It is that of a large testing machine which tube makers use to sort out defective tubes on com-
fac ! tncorporated in the design, but cannot be shown here; the relays (here
shown as meters) close other civeuits which 1work the ejectors that thraw owt all tubes whose test rcadings depart from the standurd too much,

cither above
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the double gluss swindow hveugh which

the Central Contrvol Operator vigies the st ), feft poned, program aad oper
Npecelh viput equipiwnt the Operator’'s Control Roow: of ators’ remote-control circuits; center, mixing pawct; right, local switching—in
(Radio) *Station KNX. Hoellvicood, California note panalyope duplicate with annowncer's control i adjacent room. The reprodicer ix “ monitor-
ofaiv cuabling epcrator to anuonnee end chenge rccords at the g KNX, vie o superhcterodyue.

same time.

From Microrphone to Modulator

Being an account of the equipment used and the technical routine
followed in a typical, modern broadcast station \

ANY reans are written on various

phases of radio broadeasting, par-

ticnlirly on snbjects pertaiming to

personal traits of microphone  fi-
vorites and the cxaet shade of o popular
annoneer’s hairy vel eompnratively Jittle
is said yvegarding the work of Lhe technicians
who, heing generally of a veliving disposi-
tion and oply too glad to carey on their
work hehind doors mavked No cddmittance,
nevertheless are primarily  responsible for
the clock-like smoothness which charneler-
izes the heiter radio program o today.
Many eolmns of copy are prepared in ex-
planation of what the wild wireless waves
are saving: vet far more intevesting, b least
lo those of the teehnieal pevsnasion. is the
story of the expericnces of these waves
from the time they are struck into life at
the microphone to the thine they ave fm
pressed upon the carrier at the transmitler.

Radio KNX

The technical excellenee of modern hroad-
casting methads is jmpressive, and we too
were dnly impressed when we recently visited
the control rooms of KNX. where a new
Western Electric conteal panel of tee 50.000-
watt type has heen installed.  The station

By C. STERLING GIL.LEASON

itself is located nine miles away (in the
San Fernondo Valley, safely awny from
¢ity congestion, with its aecompanying al-
tenuation of signal) and is linked by pri-
vate lelephone line with the studio on the
Pavmmount Pictures” lot ot Thollywend

We lind no ong in the annonneer’s roon,
but a small desk lamp boras hospitably on
the fable at which the annonneer enston
arily sits. There is litHe impressively teeh-
nical epuipnuent in sight, and the roon seents
mueh Tike o study: save thiat wpen the tahl
stands a single sinall eabined, whose slop-
ing panel is studded with 2 dozen or so Ley
sieitehes and o donble row of Dlack push-
Duttons paired with ved pilot lights,

We are pnzded by ihe absence of Uu
uhignitous mievophone, ut the mivstery soon
solves itself when the missing instrmnent is
discovered in the shape of what we had
taken for a sall mantel cloek. A chronon
cter gleams in nantieal hrasswork with ifs
mahogany Ahove the desk s
pended a large eane lond speaker—silent, of
course, when the amnmmecr’s “mike” is ent
in—and at the right, the fmsty phono-
graph with its tone=avin piekwp stunds veady
o fill up inforeseen gaps in progrion ot
ine. A desk telephone of the menophone

COse. LIRS
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L

fype, universally recognized by motion pic
thre fans as being as indigenous to Haolly
wond as Kliegs and privite swinmning pools,
lends o last Witay air of distinetion.

Inter-Studio Networks

From his swivel chaiv, the annonneer com-
mands a view of a1 six stndios, which are
sromped abont the two control voos and
ave  plainly throngh donble  plate-
glass windows.  Sinee the progrmn comes
to him threngh his loud speaker. amd sinee
he hasg virtuzally o public-address systen at
his hand, he can commmicite with e ar-
lists just as effectively as if he were in the
sane deeided  convenience  when
prehestral nnbers from the largest studin
wre to be alternated with mombers from
other raoms,

In the npper Teft hand corner of the eon-
trol eabinet is o small green pilot Tamp
whieh, we gather, s when the annenneer
is on the air. At present, however, it s
dark, and we assume that announcenients
are being made elsewhere, sinee My, Navlor
Rogers, manager of KNX and onr genial
onide, has alveady told ns that the station
is on the aiv daily from 6G:45 ADM, to 1:00
AL tire following morning.

visible

ViR I—il
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M The mos Vg wnits are the Miver, the Master Gain, aud the LylmlL.ug Padi; the latter are mevely cirerit element s designed to mate
the veluy sigual owtput to the tolephone line.  The “Ampliier” consists of threc stayes, wsing 250-2attcrs. and the poceer amplifier of tico
10-Lie, tubes. " Dlate modulation” is used, the modulctor beir g capuc J) €« uﬂcd to the 30-watt R.I°. omplifics.
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We pass theough the door into the adja-  six studios whieh acconnnorkate varions types  the operator answers: “1t's coming  from

cent romu and eome upon what is plainly
the eenter of technieal activity, 11 s the
operator’s confrol romm, where are found
the speeeh emplifiers and the switehboards
providing aneans of supervision over every

foot of wire in the whole installation. From
here radiade the extension lines over which
e hrought outside programs and - ficld

events, and here originate the private-pro-
zrom cireuits linking stodio and etation by
resale control,

Talking loops for connnnication hetween
teclmicians pavallel all program lines, and
Il these civenits converge upon the single
massive desk where presides the single con-
{rol operator. e, too, has a view of the

of prograin, and thus is constanlly in touch
with what is going on evervwhere in the
studio,

A Change-Over
At the present instant o hright red pilot
light glemns from the npper tett-hand cor-
ner of the control pawel, siunitving that a
progran is coming in over an outside ex-
tension line,  Beside it its green twin indi-
abes that He pavallel talking loop of the

operators s in working order.
The sountd of an orchestra is heard from

the loud speaker om the walll The lurgzest
studio wsed tor orehestra numbers, s e
serted. Inoreply to o unspaken question,

licre we huve
here the miprap

trals by pressin

Throwah the twindow abo:e
amplificr (llwc transmitter is iiine mrlrs uun)
testing of tramemissi is:

. we see the countiol room :

£ roem

01 CMErgencivs,
aind the operate

left te right, station-te-line

potwecr supply; switchboard for quicl.

e 4 Lo ale,
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or’s control room ilin

clock-1i

the Spiltmore Ballroom.”

Ile throws the hlack key switel which is
companion to the green pilot, and lifts the
recciver of the telephone to his ear. “How
wany morer” he ashs of the “ficld operator,”
and ek over the talking loop comes the
infornution that (his is the last upiown
nunher,

*Wail o minute and yvowll see this studio
go on the aiv”

AL this jnneture an anneuneer enters, ex-
climges o few words with our eperator,
imd vanishes into the neat roon. I'he mu-
sic endse Phis savs the lond  speaker,

“eoncludes the nsical howr broadeast from
(Continned ow poge 347)

the microphone relux b nu’ i the annoupees’s booth;
liene control max be tehed to studios or remole con-
@ butions: auother button cnts the siation off the gir,
Flirowgdy the seindases the annoniee s the studies
trated on the opposite page. The
wotype of microphon

ke detice (s o e
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Making Low-Loss Coils oh a

Celluloid Base

The Constructor who “Winds His Own” will find the method
described here worth the trouble of preparing the simple wind-
ing machine described. Efficient and attractive windings result

HE solenoid is the hest possible coil

—how often have we heard that pro-

nonnecinent? it took quite a long

time for this fact to hecomme reeog-
nized; but as the latest practice shows, it is
generally admitted, though only after manu-
tacturers and amateurs have run the entire
ramut of fantastic coil forims and desipns.
But, when this conelusion was definifely
reached, designers rushed to another ex-
treme, and the eraze for extremely small coils
has prevailed quite as aggressively.  Sume
manufacturers have special reasons tfor using
coils of this type, but bevond this there is
no very compelling eause for their general
adoption.

Nceeessarilv, such coils must be wound
with wire that will allow the greatest number
of turns to the inch that is compatible with
good insulation,  Bnawelled wire has this
qualificition; but, tor a redio-frequency con-
duetor, it has the drawback that it is sur-
rounded by a dieleetric; so thin that, when
no other spacing is used, the coil has an
excessive self-capacity and conseguently a
short tuning range.  Sometimes, a thread
is cut in the tube used as a coil form, and
the wire placed in this; but as a rle, other
means are emploved, suech as under-cutting
the tubes and winding the wire in the hol-
lows. ‘T'his method left the winding free to
slip and, after repeated heating and cooling
(from the normal temperature variations of
the coil in a receiving set) had loosened the
turns, the tuning of the set was aflected.
As another cxpedient, a heavy coating of

from its use.
By C. W. TECK

varnish was used to keep elosely-wound coils
in condition.

These coils, becanse of the shortcomings
cited, lave the disadvantages of high radio-
frequeney  resistanee and  large  clect rical
losses: bt they served the purpose of those
who were earried away by the craze for
compactness and wake-shift stabilization.

The 1ldeal Coil

Like a great many other things in real
life, the ideal coil is wnattainable; but there
is almost always a practicable compromise
available to us.  We know what the ideal
coil wonld he—one eof silver wire, with no
insuliting material whatever arvound it, but
vet, nntarnishable; held rigidly in a coil, vet
without a form.  That should be a perfeet
coil.

There is a way of approaching this desired
constriuetion as nenrly as possible, with vigid
spacing, vt extreme lightness of the form,
with a mininmnn of harmtul  insulations.
This artiele is intended to show the right
wayv of doing this; beeause there is another
method not so good.  Cave nmst be used;
but the experinenter will have a valuable
assct in his laboratory equipment, alwavs
ready and serviceable when a new wrinkle
comes along to arouse his aclivity.

The eoils we deseribe here are mmmted
on eelluloid, beeause this material is o light
one, nol affected by nwisture, amd it can
be made easily to keep the individual turns
spaced accurately.  If they are so wound
that thev are not buried in the eclluloid, and
not “doped up,” they will have the lowest

FIG: 3

The tube form required for eelluloid-base coils is arranged as showen,

Fig. 1 is a split metal tube, over

which the celluloid is tightened; Fig. 2 the “spreeding stick,” taken out te permit removal of the couls,

and used alone to wind primavics

f sligltly smaller diameter,

I'ig. $ is the complete assembly; aid

Fig. 4 the simple spacing arrangement which produces low-loss coils,
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losses and the lowest self-capacity possible;
and be rigid (an absolutely necessary con-
dition for successful “gang” tuning).

winding Machinery

No makeshift cquipment can be used in
the production of suitable coils.  I'or in-
stance, if we wind the coils on a solid form
with luyers of paper under the eclluloid (a
nethod often nsed with the iden that the
complete coil may be slid off intact) we
shall be rewarded with  disappointment.
The handling of the coil will spoil all our
cfforts. We wust proceed in the right way.

To assure the suceessful working out of
our plans, we must get a split metal tube,
two inches in diameter and about a foot
long (Fig. 1). This is the form or mandrel
upon which the coil is to be wound. The
diameler given will he found the most con-
venient for a radio-frequency coil.  Besides,
it may be convenicnt to obtain a picce of
metal of this size from an old metal hed-
steads: sueh tubing is often seen lying about
the streets, or in a junk shop, where it is
stripped of a light brass sheathing. If such
a tube cannot he oblained in this manner a
steel tube (Iraving a No. 32 wall) should be
purehased and carcfully split down its en-
tire length  with  a  haeksaws:  carefully
squeesed in a vise and bound with iron wire
to close up the widened cut (because the
steel has a spring that will open up the
tube toe mueh); and suhjected to a low
red heat.

Inside this tube, when cooled, there is then
forced a hardwood stick (Fig. 2) of suitable
size (or better, sueh a stick covered with
a metal tube), whose purpose is to expand
the softened tube not more than 1/82nd-
inch.  Bevond this, the pressure needed
wonld be oo great to permit the spreading
stick to be removed readily.  In this way,
however, the split tube ean be compressed
sufliciently, after the removal of the
spreader, to take oft the coil without injury.

It is assumed the reader has now a defi-
nite idea of how the winding form should
lools (Fig. #) and is ready to tackle the
spacing mechanism.  This is simpler than
it ay appear, for it is nothing like the
completed devices used by conunereial wind-
crs; yet if it is made and operated corrvectly,
the spacing of turns will be found in every
way equal to that found in commercial coils.

This device is nothing mere complicated
than a thin steel wire to which a light weight
is attached, and which is allowed to hang
over the winding form (Fig. +): so that it
tonches the magnet wire at the point where
the latter is being wound on the formn, and
separates it from the previous turn.  As
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But the arrmngement for retarding tl
magnet wive 18 an essential part of the
mechanism, and must be eonstricted  be
fore we proceed further with the winding. A
study of Fig 4 will show what this is like
A graoved wheel (Fis forced over o metal
tube 1t so that they tirn o a rod € A eord
holding a weight 2 is set in the groove of
the wheel and firmly anchored somewhere.
The spool of magnet wire, 2, is slipped over
the tnbe, and a wedge inserted to nmke it
turn only with the wheet and tuhe. It is
obvious that increasing the weight D has a
braking er rclarding effeet on the spool,
while the wire is being wonnd on the coil
form. ‘This econstitntes the hraking device,
and is essential to any type of eoil winding.

It will be seen that the spacer wire and
weight arve attached to the tube 13 oat 7,
The latter is a ring, loose so that the tube
mav turn in it. This method of attaching
the spacing wire neav the spool is to keep
the two wires as nearly parallel as possible,
which helps to hold the spacer in the right
course. 1t will he noticed also that the re-
tarding deviee is free to move along the
rod; so that the spool wmay move as the coil
orows in length.

Making a Coil

Iet us suppose we have the winding ma-
chine completed, and desive to make sct
of cotls for a reeciver usinge OMESanf. con.
densers. We require on each eail 74 turns
of No. 2t silk-coverad wire, spaced with a
No. 38 steel wire. Al three coils are to be
wonmd as one leng coil, and later eut into
lengths with the requisite nuber of turns
in each.

The first step is to proenre a sheet of
celluloid nearly as long as the form or man-
drel M dooverbapping by less than half
m - inch when wrapped around the form.
Cellnloid 01 5-ineh thick ean he aobtained at
hut 010 thickness is
preferahle v\ sheet of wrapping paper
ahout the size of the celluloid is wreapped
ahont the mandrel, and over this the ecll
loid is put. Rubher hands are used to hold
hoth tightly., A fler they are placed on the
mandrel, along witle the rubber hands, the
nitnedeel shonld be rotated, while the haned
retavds it hy  gripping  the eeclluloid  at
places alonge its length.  This causes the
paper and ceelluloid to grip the formn tightly;
d when this can he done no longer withont

wito sapply honses;
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(R) 8] vire I' guides
¢ L proper separation
wrker may be slipped
A cid of a
slopping the wandrel, the it may be re- the eoil should be allowed to dry for about
girded as tight. n honr, to give the celluloid time ta harden,
To begin winding, anchor the nognet winr

in smne wav to the mandeel, and then take
up @ position in front of the nechine, wind
on a few turns, and with the free hand take

picce of thin wire or il cred and place
it under the wire at the point where it is
hout Lo toueh the cetluloid.  (Sce Fig. 58).
I'his is the starting point for coil Noo 1.
Fndeaver to heep the tead from the spool
parallel with the torns on the form, and
conlinue till 76 turns are wound an in this

manner Fhen insert loopy of wire or
thread; wnd =0 on ot every 76th turn. Now,
without releasing this form, end the spool

v winding on a turn or two mere as the
case may he, This mahes one long coil of
wire, with loops showing where the individ-
wl later to be ent.

nal coils are separated

Treating the Coils
The next step is to apply the solvent

(“cthvl acetate™)  witl line ir brush
not too lavge, or it will waste the solvent,
or too suall, as the work will then take

v long. Apply the hrush along the length
of the coil; then turn it fo a dry portion, and
sooon, Itepeat this aperation, taking ear
hat no dey spols ¢ left untouehed; It
do not dreneh the il. ax this will soften
he eelluloid too el and ow the turns
to xink into ity prodocing even spacing
i et ki1 0 ||ul Altoeether,

the coil should be kept moistencd ahont ene
minute. Fhis s sotticient to make the sillk
ibres adhere; biat should anv diflienltv In
experienced in making the wires stick, a few
seraps of celluloid umy be dissolved in th
cthyl etate Another precamtion s, do
nat handle the celluloid or wive wilh oily or
areasy lamds, Whe ¢ solvent is pure, the
rovering of the wire is not dwrhencd and,
even when a small amonnt of celluloid is dis
solved in it, the diseolnaratiom will not be
noticeable.
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When this is done, the spreading stick is
pushed out of the mandrel, allowing the lat-
ter to contract so that it may be pushed ont
of the coils. The paper is then removed and
the operation of cutting the coil begins, A
hnife having a thin blade and a sharp point
is used to dig under the wive where the o)
mdicates the cnd of o winkding.  The wire 18
lifted clear of the eclinloid and eut, and halt

turn s pecled off: first wilh one cut end
md  then with the other.  ‘The two half-
turng removed leave ireund  which
the point of the knife is passed, by rolling
the coil on the table. When the
portion is trimmed by paring off the fringe
caused by the cutting, the other half turn
is pecled off, and so on botle ends: thos
forming the seeondary leads for o coil with
7t sccondary turns. Al this should he done
immediately  after the coil has heen re-
moved tron the mandrel, after the time re-
quired for dryvin

mark,

severed

Muking Primaries

The prinary is wonnd npon the spread-
ing  stick, or inner tnhe, over a laver of
paper, i somewhat  the  same maon
Larger spacing wire is used, and the press-
spool is rednced: so that
remmoved.  Since the

il of primary winding is snall, this i
not diflienlt. Al counting of the turns is
done when cutting.

e on Lhe soppl

the coil ean he eaxily

o mount the primary inside the secon-
Lairy. strips of celluloid are Inilt up to the
proper thickness to give an even spacing
Hoaround the eoil hetween the primary and
seeondary. To de this, a cement is made
by dissolving celluloid seraps in the cthyl
wetate nntil it assnmes a svrupy consist-

ey it i then applied to the celluloid.
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The tiwo readers of RADIO-CRAFT who send in the greatest number of ingenious Kinks each month will be awarded,
a copy of "The Radie Amatenr’s Handbook,” o work well known for its value; in uddition te the space rutes paia

D.C. FROM YOUR AUTO
By Joseph Riley

RECENT news item stated that a
voung man interested in radio had
marricd a voung woman also inter-
ested in radio.  They minde o speeial
five-tube sct, for use during their honey
moon, to be operated hv the storapge “A”
battery in the automohile they owned.
Anyone c¢in opernte their receiver this
way by following the idea illustrated in
Fig. 1. Any burnt-ont “bayonet-basc” lamp
way be nsed. 'Phe glass part is hiroken out
and two leads are soklered to the contaet
points. ‘There are two types of base: single.
contact nudd coubde-contuct; use one which
properly fits the particular oullet you want
to take the six-volt supply fronn Cantion:
Fxnmine one of the anto Lunps and ake
certain that the D.C. supply is not 12 volts.
A wooden handle is fastened to the lainp
shell; this makes it easy to remove the cur-
rent tap and replaee the famp. Tt is usu-
ally nost convenient to lap the enrrent at
the instrunient boanl
The amount of current consumed by the
average five-tube set in an hour is about one
and one-half amperes; the antomobile Lnnps
probably econsume three to ten aimperes. 5o,
the comparison indicates, there is no ohjee-
tion on the score of undue bhattery drain.
In faet, the starting motor will prebably
draw as high as 300 maperes (instantaneous
value) for the tew scconds it is on during
sturting.
11 a two-color cord is used for connecting,
it will be casy to distinguish A7 positiv
from “A” negative, by using o ved lead

‘,
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1 vj' 1
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Fig. 1
A simple tap to the automobile storage battery
will operate a receiver cfficiently.

all articles printed.
for the former and a black wire for the
latter.

Of eonrse, it is neeessary to have the right
connection when the plug is made up; but,
as the sockets will probably all be connccted
the same way, the A" polarities to the set
will not be reversed if another socket should
be tapped at another time.  Usually, the
shell of  the  single-contaet bhase will he
negative and the contact positive: a simple
test for the donble-contact base is to conueet
the plug “A” leads to the set. It it works,
the connections are correet: it it doesn't,
the “A” conneelions are reversed.

A elever arrangement wonld be to install
a set of “B” batteries in the car and wire
them Lo an oullet on the instriment board,
to be tapped with another plug.  Be sure
these “B" voltages are by-passed inside the
set.
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Fig. 2
This parallel input and h-pull outprt is
cconomical, and worked wcell for its ¢oustructor.

A SEMI-PUSH-PULL AF. STAGE
By R, Wm. Tanner

ECENTLY a stage of 'T1-\ push-pull
R micio amplification was needed for one
of the writer's experimental veeeivers. A
look throngh the “junk box™ proved that no
center tapped input transformer was avail-
able, only a rvegnlay transtovmer, 11, and
an  owtput  push-pull  transformer,  I'2
Praralleling the tubes would not dog this had
previously been tried, with very poor results,
under the existing conditions,

\ little constructive thinking on the sub-
jeet resulted in the “byhrid™ eirenit of Fig.
2. The plates are connected in the conven-
tional push-pull manner, but the grids are
in parallel.

I'his cirenit seems to give practically the

e results as the regnlar push-poll stage
when considered from the standpoint of un-
distorted ontput and minimum A.C. homs it
has the added advantage that a lower input
voltage from the preceding stage is required.

A NOVEL COUPLING IDEA
By Alan Hamilton
IFE problem of adding an antenna wind-
ing to a single-winding short-wave coil

of the “tube-base” tvpe has been “solved”
by most wuateurs, who do without this coil;

wwWw.americanradiohistorv.com

with consequent loss of the qualities ol
by this arrangement.

Another solution of the problem is
trated in IMig. 3; a eoil. larger the
“tube-base™ coil, is mounnted shidably «
vertical rods, which may be bus bar o«
two clips arve of the “Iahnestock™ ,pe
and may be loosencd from the rods by
pressing; the evil thus being easily adjusted
to any position.  .\s the experimenter may
desire 1o use this newlv-applicd coil as o re-
generative (tickler) winding instead of an
antenna ceil, the desivability of easy adjnst-
ment is apparent.

"I'he eoil when used as a tickler is wired
into eirenit with an external control of cir-
cuit oscillation.

MEASURING SMALL RESISTORS
By J. A. Umbarger

REQUENTLY the experimenter wishes

to know the value of a certain resistance.
From ontward appearanee, one cannot dis-
lingnish a 30-ohm resistor from a 500-olun;
hut here is a simple way to find the approxi-
mate value of a resistance.  The hookup
shown is an improvised bridge cirenit con-
posed of parts every  experimenter  has,
namely: a potentiometer, headphones, a bat-
terv, and a resistor whose valne is known,
One shomld ehoose a known resistanee whieh
he guesses to be as near the unknown valne
18 possilde: this will give greater accuracy,
For the samne reason, choose by guess a po-
tentioincter whose resistance is near the
value of the smn of the known and un-
known. (By near, is meant something not
over three or four times as large; which is
close enough for most purposes.)

The procedure is to tap the conneetion in-

(Continued on page 350)
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Fig. 3

A tube-base plug-in coil is casily equipped with
an adjustable winding in this ay.
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Wave-Resonance Tuner

Unknown to the general public, the U. 8. Signal Corps Labora-

tories under the able direction of Major William E. Blair have

been developing applications of the principle of Wave-Resonance
Tuning. The results are chronicled in this article.

TUDBE-LIKE eoil of wire, mounted
over a plate of aluminum, is the
simple instrument used in the ap-
plication of the “wave-resonance”
method of tuning radio transmitting  and
receiving sets. Not ouly has Dr. Louis
Cohen, an eminent eonsulting engineer, de-
veloped a mathematieal formula hut  the

f 1

FIXED |
INDUCTIVE COUPLING € DETECTOR ]
P

wave | —
CONDUCTOR 7
PLATE

_Fig 1

I7ith a strong sianal, the ware-resonance tuuer,
indicated by the speeidd symbol at the left, may
be coupied inductively to the grid circuit of a
detector ciffectively. This cirentt is selective.

syslen has been adapled to various prae-
tical uses by the Signal Corps Laboratories
of the War Department.  Comunereial re-
cvivers for broadeast reecption have been
utilized in connection with this method and
AMujor William L. Blair, in charge of the
research and engineering division, has ap-
plied it to the operation from one antenna
of three transmitling sets on difterent fre-
queneics.

While the mathematical fornmla of wave-
resonance tuning cncompasses the require-
ments for short-wave transinission and re-
ception,  the  Signal  Corps  Laboratories
worked on the design and constroction of
coils covering the wave specetrinm assigned
to hroadeasting.  An independent investiga-
tor has made a tuner with a 4.5-to-1 tuning
range.

Design of a Wave-Resonance Tuncr

For exmuple, one of the wave-vonductors

overing a wavelength range of 300 to 550
meters—ineludes a coil 8 inches long and 2
inches in diameter, containing 100 turns of
very fine cotton-covered wire,  The come-
pleted cail takes the form and charaeteris-
ties of a solenoid, and may be waund read-
ilv hy any experinnenter. (The coil pietured
in Fig. A, at the right, was designed for a
hand partly below the broadeast spectrum,
il consists of only 225 turns of wire. [y
following the directions in the text, how-
cver, operalion in the hroadeast band will
he obtained.) Tmmediately underneath this
coil of wire is_adjusted a thin plate of ale-
minum—_8 inches long and + inches wide—

By S. R. WINTERS

Washington, D. C. Correspondent of Ravio-Cravr

which is wovable, up and down; and thereby
signals from ditferent broadeast stations arce
timed in. This metal plate serves the same
function as our widelv-used variable con-
densers: but, instead of rotaling around an
axis, it has a vertical movement.

The coil of wire nd metal plate are
momnted  between two  upright  insulating
supports: the latter have a foot, or bhase
suppoert, in the form of another picce which
is short and narrow. One of the upright
supports containg the terminals connecting
the wave-comduetor to the antenna and re-
ceiving set; wheveas the other upright has
a slight extension through whiceh is passed
a long screw, with a dial or knob on top.
This screw is ciiployed to vary the distance
between the coil of wire and the aluminnn
plate; and, thus, to seleet signals,

)
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Fig2. o

Capacitative conpling of the wave-resonance
tuner, in place of the wswal antenno leud, to the
tirst radio-frequency stage.

Fig. A

Principle of the Resonance Coil

The simplest explanation of the theory of
circnit tuning by “wave resonance” is that
of capturing a “stationary radio wave™ on a
wire and then picking out the resonant
points,  However, a andl
strictly scientific definition of “wave reson-
ance? is advanced, “It is,” to quote Dr.
Colien, who formulated the mathematieal the-
orv, “the coudition that obtains when i eon-
duetor of dixtribnted indnetance and capae-
ity is subjected to cleetrical oscillations, and
either the length of the conductor, or the
inductance and capacity per wunit length of
conductor, is properly adjusted in relation
to the frequency of the oscillations, If an
electric impulse is impressed on a conductor
of distrilnited inductance and capacity,
which is open at the far end, the unpulse
travels along the conductor and, on reach-
ing the open end, it is reflected there, return-
ing at the same velocity. I, at the time of
its reaching the starting peoint, an impulse of
opposite direction is sent into the conductor,
the sccond impulse adds to the first,

more elaborate

“If, therefore, alternate inmpulses are im-
pressed on a conduetor and so timed that
the interval bLetween them is the time re-
quired for the impulse to travel to and fro
on the conductor, a high voltage or current

(Continued on page 318)

Oune of the wave-resonance tuning coils made in the Signal Ca_rps
Laboratories for cxperiments as described wwith broadenst veccption,
as zwell as shortcvave operation, both trausmitting and receiving. N\

wwWw americanradiohistorv.com

e

AR


www.americanradiohistory.com

330

RADIO-CRAFT

The Electrostatic
“Radiorhon”

A new device in which the listener forms

a part of the rveproducing mechanism, in-

vented for the use of the deaf, applies an
old principle in a novel way

By DR. GUSTAV EICHHORN

Radio Technical Institute, Zurich, Switzerland

N PERIMENTS in enabling the dear

to hear radio, as well as eertain

theorvetical studigs, led the writer fo

desizn the  instrinent which  he
lias  patented  and wade known s the
“Radiophon.™  (Unfortunately, becanse of
the widespread wse of this word to de-
seribe other apparatus, it ig ot soitably
dislinetive.)

Its operation  depemds npon conneeting
the person of the listener into the oniput
cirenit of an andio  amplificr, where the
phones or reproducer would ordinarily he
Jucated,  One terminal of the cirenil is at-
tached to an eleetrode talen in the hand,
ar some other electrical conneetion to 1he
hody is nzvdes The other is comnected tooa
mictallized Taver which has heen caated upon
a dielectric (preferably o so-called  semi-
conductor, such as pavehiment, very thin
leather, parvchmenl paper, ete); and the
nom-metallized  side ot this diaphragne is
held, by the aid of an insulating handle,
against the ear. No special polarity is re-
quired; though in practice, at thoes, hetter
regults inay be had by reversing connections.

Construction of the “Radiophon™
The instraument, illustrated in Cig. A, is
shown in eross-section in IFig. 13 while a

front view of the landle is given in 1fig 2.

Fig. 2 (right)

Side cud front cross-cections of the “Radie

Fig. 1 (left)

'

The principal parts are uwned in the
text,

pho

The landle (3) encloses a liollow space (4)
like that of the envpicee ot an Furopean tele-
phone, hut this is not essential.  Over this
recess ig placed the “diclectrie menthrane,”
its aetollized side (5) on the inside,

The double wive (12) s led into an open-
g in the haudley where the high-resistor
(13) is connected aeross i, One onfput
lead i comnected also to the nctal steip
(17), which eovers these connections aned
nakes contact with the hand of the listener,
whao is holding the deviee, The wire (18)
conneets the other omtput lead to the metal
ized side of the diclectrie diaphragm (5-6).

I'o_'é.
VC

|

I

=

INPUT

H
HrE

A experimental circuit, wcith controls desioned
to test the characteristics of the “*Radiophan'
Te he v t, the listener is oac plate o

Y e

Ui ", d [ X

The resistor (of sav 100,000 olins) climi
nates mnsteadiness or hreaking  of .<lll‘|‘(;||
and mnsie, otherwise  aecasionally noted,
The plate vollage to he employed for best
resills depends on the tube: but at least 70
to 100 volts should he nsed.

Principte of Indirect Heuring

The “Radiophon” is held with the unmetal-
lized side of the diclectrie in condaet with
the eary the dryer the diaphragn, the betier
(a8 wanatter af fact, the dicleetrie might be
dispensed with, and the nctallic membranc
applied directly to the car: bt the sen-
sation would not be partienlarely pleasant).
Tor this reason, the diaphragan, it absorbent,
shonld be varnished to protect it from mois-
fure,

Audibility is strongest when the insten-
ment is held very elose to the car; hint the
sontad iz not Jost when the instrinnent is
held in contact with other parts of the head,
such as the eheck, temples, farehead, or even
on top of the head. This indicates o physin-
logical effcet connmmumieated direetls through
e head to the sensitive interior organs of
hearing,  Thuos, even deaf prrsens whose ear-
drums no longer  function properly, bat
whose nuerve cenlecs wre dnloct, can hear
rarlie.

It is o well-known fact that many such
persons use the telephone very well; in this
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Fig. A
One model of the “Radiophon”” showing the
reproducing surface above the haudle,

case the sound vihrations seek a path other
than the nsuat one.  So, also, if snelt a deaf
person holids the handle of o tuning fork he-
tween his teeth, he hears the sound clearly.
The Amwerican oditor and inventor. Hugo
Gernsbaek, used this principle in his “Oso-
phone™; which is an clectromagnelic tele-
phone recciver transmitting its powerful vi-
hrations to a projection which the listener
holds between his teeth.  ‘Uhis, however, is
not very comfortable, so that the deviee has
not proven popular.

(The principle embodied in the “Rudio-
phon” was also described Ly the Edilor of
Ramo-Crarr, come four yedrs ayo, as an
coperimeat to be performed with « shert of
papery hut soas uol applied ta the produc-
tion of o perfected instrument, like Dr.
Eichhorw's.—Fkdilor.)

Operating Characteristics

An experiental hook-up of the “Radio-
phon™ is shown in g, 3, wherein the AL F.
modulated current is fed into the prin‘:lr_\
of the varioconpler VC, and thenee to the
primury of the transformer AT npon the
secondary of which is impressed a direct
voltage regnlated by the potentiometer RI.
Switehes permit the throwing of the block-
ing capaeity € or the high resistanee R2
into the cirenit; and the voltage aeross the
oulput A-B (aoud, conseeprently, the Radio-
phion™ and its aperator) is measured by the
cicetrostatic voltmeter V.

With very weak A.C. voltages, such as
operate an ordinary receiving set, the audi-
ble ¢feet coninences when the D.C. (“polar-
izing™) voltage reaches abont 70, and con-
tinnes  to inerease to about 150, From
thence upwards there is no imporlant in-
ercase in volune.

(Cantinned on page 350)

S—

Fig. 4
he cheracteristics of the
“Radiephon” wader dif-
feeent  polavising  and
signal voltuges, us meas-
wredd by the  civenit
showen in Fig. 3. Te
e extent, the  seus

sitivity  increases  with
the D.C. voltage applied, t
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he Radio Craftsman’s Ownh Page

In these columns will be found letters of RADIO-CRAFT

readers from every quarter of the globe.

Here old friends will

renew acquaintances of long standing.

SHORT-WAVE “SKEDS”
Editor, RADIV-CRAFT:

I can give some of the information asked for
in your last issune. The Mexicun station is NDA
at Chapultepec on about 15.85 meters. VIl at
Suva works on 20.795 and 31.3, and is owned by
Amalgamated Wireless of Australasia.

The Siamese do not seem to be working on the
schedule  given by Mr. Asanachinta  aud  the
AR, R ke they are hieard here most any day
from 1 p. m. on. They work RDGW, Naucn, mostly:
very little English is nsed, though they have heen
heard greeting the United States.

VK2ZMIEE on 15.5 meters is working GIIX, Eng-

land, on 18.56 and 24.5: VK3IME has been tem-
pararily discontinnied.
The Swedish chain programs are beiug heard

near 50 meters at 11 p. m. The German station
working NXDA is DIIl: the same transmitter as
DCAW, It on 1502, The Zeesen station is com-
g in fine on 31.38 and I am informed that this
is the station which will be used for the exchange
of programs with the N, U, C. Their schedule
is now 89 a. m. and 2-4:30 p. m.

HKCF at Manizales. Colomlia, is on 35 meters.
KIXR at Mauila, F. 1., on 24.3 meters has come
throngh here twice and gives promiscs of reaching
the eastern U. 8. fairly well this winter,

Perhaps the most consistent station, at the be-
ginuing of November. 18 VRY, Georgetown, British
Guiana, on 43.86, Wednesdays and Snndays. They
wenerally sign off at 9 or 9:15 p. m., net 10:15
as vour letter states.

Saigon, Iudo-China. will e operating on 18,75
in Decemler; the address is Deite [ostale 238,
Saigon.  G2NM. Caterham, Eunglamd, is expecting
a permit 1o work en 20 meters soon. NRII, eredia,
Costa Rica, will have 150 watts instead of his
former 71;.

KIO. Kahaht, Tlawaii, sends a verification; they
are on 25.68 wmeters with 1 kw. power; they work
telephony with KIES 28.80 and KO 16.61, Relinas,
Calif.

It may interest some of vour readers that there
is a Short-Wave Club of shert-wave fans in the
Unitedd States, For information, they may write
me,

ARTIIUR J. GREEN,
700 Alpha Street,
Klondyke, Ohio.
SUCCESS IS COMPARATIVE
Editor, RADIO-CRAFT:

In vour November issue yon ask for cxperiences
with shert-wave adapters. 1 bhave not been snccess-
ful, but will gmve vou my experiences. [ pur-
chased one of the short-wave adapers and gave @
a trial, but had poor success. | then ook it down.
practically, went over all contacts and thoroughly
cleaned and tightened them. Then it worked
reasonably  well,

1 am asing an RCA 41, with an inside 42-
foot acrial of No. 18 rubler-covered wire just
stapled to the rafters in the attic, and the usual
ground,

1 have reccived on the loud speaker. in the last
two wecks. the following:

WXND, Deal, N. 1., (and Houlton, Maine), work
ing GBS, Rughy, Eagland.  Trausatlantic phone
on several wavelengths: WOO, Deal, N, T., test-
g with  WRCU; W2XK, W2X 3D, WI2NALE,
W2NO,  Schenectady: WSNK, W8NAV, Dius-
urgh: W2XIE, Riclwound 11, N, Y.: \WeN/I,
Downers Grove, 1l WINAN, WINR. Chicago:
WONAE, Minneapolis; WCK. Detroit Police e-
partment: Nadio-Vitns, Paris. ealling New York.

1 doun’t kuow whether this is new or not: bnt 1
use over my ‘27 detector tube a small shield,
gronnded to the frame of the chuassis. [ first
throw the tube into full escillation, and then tune
in all stations and pass such as show code, or other
than phone or broadcasting. [ then drop back
lelow oscillation and pick up those stations that
are other than code. 1 like to read ubout others
achievements.

C. M. McFATRIDGE,
Moravia. Iowa.

(Some of our readers would like to swap their
success for Mr. McFatridge's lack of success.—
Lditor.)

HAM DOPE WANTED
Editer, RADIO-CRAFT:
I have built the “'Sun™
setibed in your September
very tine results with it.

short-wave tuncr de-
issue. and have had
On Sept. 2 1 received

W2NAEF very loud. aud on September 3, KP'O
on 19 meters, [ have always received distant
“hams.”

I think of Rapio-Crarr as the hest magazine

that can be had: but 1 do think it would he much

Letter if you published more short.avave receivers

and transmitting dope and disgrams for the hams.
A aear’in-the-future ham,

JOHIN 1P, SMIETIT,

2705 So. Avers Avenue,
Chicago, Ilinois.
(With its enlarged size, Rapio-Crart trusts to

Ie able to give every subscriber more of the material
that interests him most, personally,  We shall wel-
come all readers’ letters—even though it will be
impossilile to find reom for most of them. unuless
they give information valuable to others—because
expressions of preference are what the cditor relies
upon as a gnide when allotting the amount of
space to he devoted to cacli department.—Lditor.)

HE letters of encouragement and

praise which our readers have been
showering on us have been very welcome
to the Editors of RADIO-CRAFT, and
they take this opportunity of acknowiledg-
ing the great number to which it has been
impossible to reply persomally, much as
they would have liked to do so. This is
YOUR magazine, and it will welcome
every letter which expresses a definite
wish for a certain line of editerial in-
fermation.

We trust to make this Craftsman’s page
the stamping ground of those who like to
follow ogut theit own ideas and do some-
thing a tittle different. What have you
found out for yourself that will help along
other experimenters? Write to the Editor
of RADIO-CRAFT and tetl your story in
your own words,

A SOURCE OF THRILLS
Lditer, RADIO-CRAFT:

sSpeaking of thrills in shert-wave reception, 1
reccived oue the eveuning of October 8 that 1 won't
forget very soon.

I am using an improved 13-T short-wave receiver,
which 1 constructed myself, and have lbeen getiing
very good vesults from it. Ou this particolar
evening, mentioned above, [ was tuning around
on the 25-10-50-meter band, and picked up some
phone siation calling WOU. These signals came
in quite loud and clear and [ presently heard
the voice say: “This is WSDBN calling \W0O0.”
1 then looked up these call letters and  found,
to my great surprise. them 1o be those of the
8.8, Levigthan. It was 1118 p. om. when [
picked the ship up. and 1 was able to understand
evervthing: despite the fact that weather conditions
were not good and there was quite a good deal of
static.  “This came in on abont 42 meters.

1 have heenr unable, however, to fiwd gut where
station WOO is located, although [ have listened
to that station a wumber of times,  Signals from
station WOO come in very good. I Leing able to
receive them on loud speaker ar any time,

Would appreciate it very nmch if you
give me this information aud oblige.

HOWARD S, THINMAN,
461 N. oth St
Chillicothe. Illinois.

(The breadcast station WOO. [I'hiladelphia, was
given up more than a year ago. and the call has
been assigned to a station ereeted hy the A, T. & T,
Co. at Deal. N, J. Tt is a 20-kw. transmitter oper-
ating on 3,124, 4,116, 6,515 and 8,630-ke.. 20-kw.——
Editor.)

would
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INFORMATION TO EXCHANGE

Editor, RADIO-CRAFT:

I am a short-wave fan with threc years’ experi-
ence. | would like to communicate other
5\ enthusiasts, aml espectally who
bave built the “Space-Charge Autodyne.™
like to hear of their results, as I contemplate build-

with
with those

I should
ing one of these reccivers. With my present set,
which is an improvement on the “Junk-Lox,” 1
have heard G38\W. I'\W3, PCK, I'III, PCL, W6XN,
CIRX, DUC, NRII, PCI and I'LIE.

CIHARILES ZELAITES,
P. O. Box 165,
Lincoln, N. H,

Editor, RADIO-CRAFT:

I am a doubie subscriber (ie., two copics for
scrap-boek ftiling) to Rapio-Crarr; it fills a need
for the umattached. sideline builders and experi-
menters not found in other pnblications, \We spend
a lot of money for parts. and we are sorely in
need of such a magazine. Mr. Gerushack, we
salute you,

[ am hilding Mr. Fitch's band selector and,
since Acme transformers are hard to obtain here,
I tried rolling my own. Results were unsatisfactory.
I want to get in tonch with someone who has tried
the choke-and-leak or "T. A, T." system; perhaps
we may henefit by exchange of ideas. Mr. Fiteh's
*1930" eleetric, hattery-operated, should wmake an
excellent ear set. I invite experimenters to write
or phone me.

RAYMOXD CORDER.
“Skyline 9978,
3621, Eleventh Ave,,
San Trancisco, Calif,

HOME-WOUND COILS
Editor, RADIO-CR.IFT:

Your magazine is apparently making itself felt
in the radio profession. Fach menth's issue seems
hetter than ever. Congratulations!

1 was interested in Mr. Sutton’s artiele on three-
crrentt tuners, in the August issue: his last sentence
gives much room for theught. Why is it that
much of the high-priced and widely-advertised ap-
paratus fails miserably on actual test. compared
with crudely-designed and home-made contraptions?

Leing in nced of a good all-round three-circuit
tnner, for use in small scts for hattery operation
in a rural district. T tried several well-known
makes. In each case the results were disappoint-
ing.  In disgnst. 1 decided 10 wind my own coils,
using any old cardhoard tnhe, having ne regard
for low-loss construction, and (I pust confess)
being none too fussy as to gencral appearance.
The results. however, werc most cncouraging and
far ahead of any of the commercial tuners for
which so much is claimed by the manufacturers.

My chief trouble with the latter had been lack
of sensitivity, which I think 1 overcame in my
own coils by inereasing the amount of wire in
primary and ticklers,

I have always had the greatest respect for the
ontput of the lahoratory, leing by ne means an
wlvocate of rule-of thumh methods against scientific
rescarch: but wy confidence has been rudely shaken
Hiy these comparisons. Are the advantages claimed
for low-lass censtruction, space-wiwding. air dielce-
trics, etc., grossly overrated after all?

SYDXNEY L. THORNE,
Therne & Clinton, Radiotricians,
Springfield, N. L3, Canada,

(The commercial coil, like the commercial re-
ceiver, has heen designed with the paramount idea
of meeting conditions in cities and towns, where
there is radio congestion and sensitivity is a curse,
wnless accompanied by the highest selectivity, My,
Thorne's home-built coils  would prehahly be of
douhitful utitity in Chicago or New York, though
far superior for use in his own community.—
Editor.)
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SPECIAL NOTICE TO CORRESPONDENTS:
please observe these rules:

ANFORMATION

Isk as muany questions as vou like, but

Furnish sufiicient informetion, and draze a carcful diggram <chen nceded, to crplain yonr mcguing; nse
only one side of the paper.  List cach question. )
Inguiries can be answercd by mail only wwhen accompanied by 25 cents (stamps) for cach separate (uestion. .

We cannot furnish bhueprints or @ive comparisous of the merit of commercial products.
The reader asking the areatest number of interesting guestions, though they may sot be all answeered dn

the same

issue, toill find liis wame at the head of this department,

Highest for the current month: CHAS, F, LANOUETTE with seven interesting questious.

“LIVE* GROUND LEAD—THE ROYAL
SET

o) NMre. O it Oleson, Anilirose, No. Dakota.

(€).)  What i= most likely to he the trouble in
an N\ C. sct, when the 110-volt curremt passes
throngh the groul wire of the set Net cannot
be used with ground lead. Would a condenser in
the grouud lead help, and what capacity should
it be?

(\.)  This unusual phenomenon is prohably due
to a “‘ground” hetween the windings of the power
transformer, 1{ this transfermer is carefully
tested, it will be found that the insulation Letween
windings has broken down. \ fixed condenser of
0.25-mf. capacity may he connected in the ground
tead; but it is best to have the transformer repaired,
Otherwize. the insulation mayv break down still more,
and ¢venmally are; setting fire to inflammables in
the cabinet.

(0.) What is the schematic circuit of the re-
ceiver need in Windsor Castle by King George \'?
It sloes not require an aerial.

{\) The receiver mentioned has lieen snper-
saled Ly Jater nodel: the schematic eirenit,
however, appears in these columms.  An aerial is
reguired, so is a grouml: but both are iucorpurated
in the cabinet in the form of a eopprr shect in the
cahinet top for an aerial, and a similar sheet in the
hottow the cabinet as pround. (Fach plate is
approsimately 18 by 40 inches).  This arrangement
sacrifices distance to dispense with an outside aerial.

Iagn

The eleetrical values for Ameriean tubes would

c2
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+8- ¥
¥ \."
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T : \© Wire |
)
)
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' I
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(Q. 37) The layout of parts and the alternative

hool:-ups of the “*Detector Booster' are indicated

in the above pictnre lavowts (1, B, ) and
schemetic divnpram (D).

(A.) The circuit referred to is reproduced in
these columus. The purpose of changing coils in
a recciver is to eliminate “dead end” effects. When
using only the 20-meter section in the mothod sug
pested, there is considerable wire unnsed but re
maining in the ficld of the active portion, to which
1t is also conductively conpled.  This causes a greut
increase in the “high-frequency resistance;”’ the
resalt is loss of =ignal strength,

The vatues of 1.1, L2, C1, and C4 must he de-
termined by cxperiment and may be any convenient
cize. €2 is M023.mf; C3, .00015-mf.; C35, .000-
125-mf.; R1. 10 meg.; R2, 30 ohms; V, an '0I\.

(0.) Tx the schematic circuit of the Detector
Liguster vegently described in Rapto-CrarT, ohtain
able now

(A)  This cirenit has rceently been released and
appears in these colnmms.  The nsnal valthes for
resistance-capacity-coupled andin amplifiers of this
nature are: R1, 100000 ohms: R2. t meg; C1,
006-mf.  Fig. A illustrates the usual connection t
a radio sct: Fig. B a better arrangement ia
shown, which eliminates the instalility that appears
in certain eritical eirenits.  Tig. € shows an alter.
native arrangement,

Fhe schiematie eirenit i= Fig. T An extra resistor
R3 of 50,070 ohms. and u condenser C2 of 1 mi,
capacity, are zhown in Fig. C, for "preveating
“motorboating” (the resistor R3 is known alse as
a de-coupling” resistor). P is the hooster plug: it
plugs into the detector sacket of a radio set, .the
tuhe Leing placed socket V1 and an additionab
1A tube inserte] in socket V2., PC is the 4
wire cable shewn in the schematic circuit.

he as follows: VI, "01.\; V2 and V3, 40s; V4, . . _— p
N1A; Vi oand Ve, 40<: V7, '71A0 Ry, R2 4 DEAD-END LOSSES—DETECTOR POLARIZED CHOKE—POWER DETEC-
meg.; RI Yomeg.: RI and RS, ‘meg.: R6 1 S e ST TOR—COIL DESIGN—SIDEBANDS
meg.: K7 2 meg.: R8. R9 %10 1 meg.: RI0. 1 10 BOOSTER - S ’
meg.; Cl, .00t-wi.: C2. .00025-m¥.; Ci. Ci, C3. (37} My, T, N. Kiern sionx Ciyv. Towa, (38)  Mr. Herhert 1T, Jewell, Cumberland, M.
Namf. ;. €6 .0MNSanf . T2, 230-turn haneycomh (1) Plea ¢ vour opinion of this “scheme (N} \What size and kind of wire and number
coil; 1.2, 50-turn hnneycoﬂ!h coil; T3 75-tum honey- to =implity shoriwave recepaion: instead of cling- of turns should he usel in winding an 85.milli
comh coil_. 1\"mc'ﬂc grul i plate cormections g coils switeh is used 10 scleet portion of henry  choke coil of email dimcusions, for use i
of twhes VT and V2, the yri w! plate netances, radio-freoneney eircuits?
LERIAL PLATE - {
ps (Q. 36Y This nunswal civeait is {lhat of a reecizer whieh was constrvcted for the Kina of
. i Lapland . it cnploved a fived inside acrial Guot a laop).  Observe the regenerative first R.I,
tage  and  nou-rcaencrative letector, The long-cvaz o are  mnecessary  te  re-
L3 ceive cortein European broadeast stations.
] DET
L 12 W1 V2 “61 v3 “CZ va l;.i Vo C4 vé 1 €5 v7
~ s . ! :
Ri % %ns 2 : RS LOWD -
! R6 iu EE” £ e SPEAKER
Tce > 2 % X E &
P, —0
‘ N\
‘ \
| g ¢ b, o+
/°1 -  P—
1600 - METER
200-600 METER 1 ]
WAVE WAVE 4 90V, A0V
) 223 1045V
‘l |
COUNTERPOISE PLATE f
- — - S E— — — ")
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LET RCA INSTITUTES START

YOU ON THE ROAD T0 .. ..

Rudio needs you . .. That’s why the entire Radio indusiry
is calling for trained men . . . That’s why thousands of
men who answered these advertisements are now curning

Radio Mechanic
and Inspeceor
$I800 o $4000

@ Year,

Broudeast Swa
tion Mechunie
$1800 1o $3600

a Yeur.

Land Statian
Opcrator $1800
10540000 Y car.

i
¥

Knane | i
: L4
"

RBroudyeast Oper-
utors $1800 10
$4800 u Year.

from $2,000 and up a year. Radio is thrilling work ...
casy hours, too, vacations with pay and a chance to sce
the world. Manufacturers and broadcasting stations are
now cagerly sceking trained RCA men ., . Aviation and

radio in the movies also provide innumer-
able opportunities .. . Millions of sets need
servicing . . . thousands of ships require ex-
perienced operators . . . Never before was
there an opportunity like this.

This is the Only Course Sponsored by
Radio Corporation of Americu

RCA scts the standards for the entire Radio
industry . . . The RCA Institutes’ Home
Laboratory Training Course enables you to
quickly learn all the secrets of Radio. .. In
your spare time, in only an hour or so a day,
you can obtiain a thorough, practical educa-
tion in Radio...You get the inside infor-
mation, too, because you study right ar the
source of all the latest, up-to-the-minute
devclopments, RCA, theworld’slargest Radio
organization sponsors every single detail in
this course.

You learn Radio by actual experience with
the remarkable outlay of apparatus given 1o
cvery student. You learn the “How” as well
as the “Why” of every Radio problem, such
as repairing, installing and servicing fine sets.
That's why every graduate of RCA Institutes
has the experience, the ability and the con-
fidence to hold a big-money Radio job.

For the added convenience of students who prefer

a Resident Study Course, RCA Tnstitutes, Ine., has

established Resident Schools in the following citics:
NewYork . . . . . . 326 Broadway
Boston, Mass. . . . . 899 Boylston St.
Philadelphia, Pa. . . 1211 Chestnut S,
Baltimore. Md, . 1215 North Charles St.
Newark, N.J. . . . . . 560 Broad Su.

Graduates of both the Home Lahoratory Training
Course and the Resident Schools receive exactly the
same training and enjoy the same privileges so far
as jobs and salaries arc concerned, And every Home
Study graduate may also ateend any one of our
resident schools for past-graduate instruction at no
extra charge.

SUCCESS~RADIO

Graduates of RCA Institutes Find It
Easicer 1o Get Good Jobs

They arc closest to the source of Radio's
greatest achievements because the progress
of Radio ismeasured by the accomplishmenis
of the great engineers in the huge rescarch
laboratories of the Radio Corporation of
Awmerica.

Students of RCA Institutes get first-hand
knowledge, get it quickly and get it complete.
Success in Radio depends upon training and
that’s the training you get with RCA Insti-
tutes. That's why every graduate who de-
sired a position has been able to getone...
That's why graduates are always in big
demand.

Study Radio at the Oldest and Largest
Commercial Training Organization in
the World

Send for our Free Book . . . or step in at
one of our resident schools and see how
thousunds of men are already on the road
to success in Radio. Remember that you,
100, can be successful . . . can speed up your
earning capacity . . . can earn more money
in Radio than you ever earned before. The
man who trains today will hold down the
big-money Radio job of the future. Come
in and get our free book or send for ir by
mail. Everything you want to know about
Radio. 40 fascinating pages, packed with
pictures and descriptions of the brilliant
opportunities in this gigantic, world-wide
money-making profession.

See for yourself why graduates of RCA In-
stitutes now occupy thousands of well-paid
positions, These positions are usually avail-
able in from 3 to 10 days after graduation
for men who can qualify. RCA Indtitutes
will back you up to the limit. Our catalogue

is yours frec . . . SEND FOR IT TODAY!

Clip this Coupon NOW!?

RCA INSTITUTES, INC.

Formerly Radio Inastitute of Ameriea

Name

Address

RCA INSTITUTES. Inc.
Dept. RC-1, 326 Broadway. N. Y

Gentlemen: Please send me your FREE 40-page book which illustrates
the brilliant opportunities in Radio and describer your laboratory-
method of instruction at home!
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{A.) An RF. choke of this rating may be made
by winding threc “pies’” of number 34 §.C.C. wire
on a form !4:in. in diameter; each section should
be 3/16-in, wide. (A wooden rod with three grooves
turned in it will be a convenient method of obtain-
ing this form). In oune end section, wind 750
turns; next, 700; and last, 800. The end of the
800-turn section should be conunected to the plate
(or high-potential) side of the ecircuit for Dest
results; as this construction results in a “‘polarized’”
unit having greater choking action in one direction
than in the other.

(Q.) What is
tection "

\)

mean by “linear power de-
The older methods of detector connection
resulted in distortion on high power, Jdue to the
fact that the signal tnput exceeded the grid-lias
potential. Dy raising the grid Lias to a value not
exceeded hy the signal, operation on the “straight
(linear) portion™ of the tube’s ‘characteristic”
curve resulted; this point is covered by Mr. Palmer
in his articles, “Vacuum Tubes for Radio Recep-
tion.”

(Q.) \Vhere is it possible to obtain specifications
for winding short-wave coils. using various sizes
of wire. for condenser capacities?

(A) Tt is impossible to ohtain such system-
atized information: for the simple reason that there
would be no end to the data. It would consume the
space of many large volumes: for the reason that
tuhes. aerials, condensers. coil placement. associated
apparatus. shielding. winding forms. methods of
winding and other factors vary critically at high
frequencics.  The only reliable method is that of
winding a set of coils to suit the conditions in a
receiver, following a general idea of the wvalues;
and varving the coils until exactly the desired
tuning hand is obtained.

This general idea of values may be obtained from
published data: inchuding the letailed specifications
which have appeared in past issues of Rapro-Crarr
magazine, for coils covering the entire short-wave

range.
(Q.) What is meant Ly “‘sideband elimination?”
(A.) The most complete and easily-understood

explanations regarding this phase of radio of which
we know appear in the article, “Building a 1930
Electric Receiver.”” in the November issue of Ranro-
Crarr, and in the “Cooperative Laboratory” last
month.

NEUTRALIZING—HUM BALANCER—
CRACKLING

(39) Mr. Chas. T. Lanouvette, St. Albans, Vt.

(Q.) With the proper tubes in all sockets, what
causes a Neutrodyne to hiss on high wavelengths?
1 have an Apex set which is out of halance and
oscillates on the low wavelengths, DBy aljusting
the mneutralizing condenser I stop oscillation on
the low waves, but start a pronounceld hiss at high
wavelengths.

(A.) The hiss mentioned is duc to too much
circuit regeneration. ‘I'he only remedy is to neutra.
lize at the high wavelengths as well as the low.
1tetailed information on mneutralizing a radio set
anpcars in the Radio Service Data Sheet No. 8,
{3ee page No. 251, December, 1929, issue of Rapio-
{ rAFT magazine,)

If the radio-frequency coils have changed their
positions, this would explain the lack of balance
on the higher wavelengths. Also. any ¢hange in the
wiring might account for this. A lowd.speaker
cord brought too close to the tuning indnctances of
a set will often cause the cffects described.

It may be necessary to install an “‘over-all"” nen-
tralizing capacity. to overcome the tendency to
fong-wave instability. Snch a condenser arrange-
ment is shown in the Radie Service Data Sheet
No. 5, in the November, 1929 issue of NRanio-

RADIO-CRAFT

Crarr Magazine (page 208). Coudensers NC3 and
C20 are the two referred to.

(Q.) In balancing a neutrodyne circuit by use
of a tube with a shortened filament prong, as de-
scribed in  the November issue of RapIO-CRAFT
(page 239), what is wrong when no reception
results when this tnbe is used? The tule is OK,
for the set works when the tube is pushed all the
way in; but, as seon as the filament circuit is broken
iy partial remeoval of the tube, the set goes dead
and no amount of “trimming” will bring reception
through. This applies to all stages in the set. In
fact. I have tried several times to apply this idea
in both D.C. and A.C. neutredyues, hut have never
vet succeeded in getting reception from any set
as soon as the filament circuit is opened vig the
shortened prong.

(A.)) We are inclined to believe that total lack
of reception, when using the shortened tube partly
removed from the tuhle socket. is due to insufhi-
cient signal strength. 1f the circuit is partly neu-
tralized, and this tube is partly removed from the
socket, the signal strength is insuflicient to actuate
the following stage through the capacity coupling
afforded by the tule. To apply this method. it is
necessary to tune in a very loud station. PFor this
reason, it is common practice to use a special audio-
modulated R.F. oscillator for this purpose. Such
an oscillator usually has only three wavelength
adjustments: one, at the lower end of the tuning
scale; one at about the middle; and a third adjust-

Ou
o
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Q. 39)  As this illustration shows. twe or-

dinary rhcostats, Rl and R2, may be used as

an emergency substitute for a hum-balaucing

potentiometer.  This should be attempted ouly
by experienced technicians.

ment near the upper limit of the tuning scale. (An
oscillator of the continuously-adjustable type was
described on page 152 of the Octoler, 1929 issue
of Ramo-Crart Magazine.

(Q.) On eleetric sets not equipped with a hum
adjuster, where can I attach a 20- or 30-o0hm
rheostat to lLalance out the hwm? Ilow could I
use two of thein ot the same set?

(.\.) for bhalancing out the hum due to an off.
center filament connection, a  potentiometer and
not a rheostat is required. The position of a hum
balancer is clearly shown in many schematic cir-
cuits which have appeared in past issues of Rapio-
Crarr Magazine; additional information on the
center-tap problem appears in “The Cooperative
Radio Laloratory'™ for the wmonth of December,

Merely as an experimental alternative, the use
of two rheostats in place of a single potentiometer
ts illustrated in these columns. R1 and R2 may
he 10-, 20- or 30-ohm rheostats. It will Le necessary
to use care amd judgment in handling these resis-
tors, else they will “hlow™ when the resistance
value between the arm and the connected, end of
the rlieostat hecomes too low,

(©)2.) The battery cable on an Atwater Kent
30" produces a loud crackling sound when the eable
is moved in a certain position, near the input to
the set. [ have tested this cable for open or short
circuit, but find it OK in every respect; in fact it

January, 1930
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(Q. 37) The circuit shown above is suggested
by several readers, as a good one for changing
wavebands; however, it jas disadvantuges.

is a new one. Is there any form of inductive
conpling. through some <efective part in the set or
accessories, which wonld cause this effect on the
cable?> Sometimes merely touching the cable with
the hnger causes the noise.

(A.) This crackling sound on the AK, *30,”
or any other receiver having a cable connection, is
caused by loose connections (perhaps corroded con-
tacts), partial breaks. or partial shorts.

The reason the cable tested perfect is that the
tests were not carried sufficiently far; or else the
troulle does not rest in the cable,

It is possible that the trouble is due to poor
connection at binding posts; perhaps a wire under-
neath a post is making intermittent countact. Cor-
roded A" battery clips will cause the same effect.
A voltmeter placed across the filament connections
of a tube will quickly indicate whether the A"
supply is tHuctuating. If this reading is stealy,
check the I3 supply witlh a voltmcter or milliam-
meter.

A broken strand of cable conductor will occasion-
ally cause this effect. when the strand sticks through
the insulation and intermittently touches another
lead.

There is no inductive action
circuit to cause this trouble.

FEDERAL ORTHO-SONIC RECEIVER
€40) Mr. L. K, Brandon, Shreveport, La.

(Q.) Tif available, please print the schematie
circuit of the IFederal “Ortho-Sonic™ receiver, in-
dicating values of the parts used. What type of
circuit is used in this set?

(A.) The schematic circuit of this receiver has
been reproduced in this department. Al available
information as to constants appears helow.

Condenser C1, 100 mmf.; C3, .0005 mf.; C2, 42
mmi.; €6, 1.0 mi.; C4, 200 mmf.; C5, .001 mi.;
‘The grid-plate capacity of about 9 mmi. has bLeen
represented in dotted lines: C7, .05 mf.; RI, 1
meg.; L1, 165 mbh.

PROTECTING AN INVENTION

(41) Mr. Harry Stoops, Chattanocoga, Tenn.
() There is a particular idea which [ would
like to protect, with a view to patenting it at the

in the ALK <307

earliest convenience. [’lease sugpest a procedure,
(A.) An expedient often resorted to, as a
temporary record of the inception of an invention.

is to write a complete description of the invention
and of the experiments which have heen made in
reducing it to practice, and have it signed by a
uotary, Then, seal the paper in an envelope ad-
dressed to yourself, which is then sent through the
registered mail. The envelope should be left sealed
and, in case of a priority c¢laim, certain proof is
available.

: Rt TYPEGS TYPE 654
T vz I v3
Lt dty LB LL o i
g2t 2 -
€3 “[e2 c3 71ca ez
%]
5 b :
ce VOLUME'

(Q. 40) Schematic eircuit of the Federal “Ortho-Sonic"

receiver.
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A.C.SHORT-WAVE RADIO =
PILOT SUPER-WASP M

you pick up programs 10,000
miles away!  You listen to
the biggest thrills in radio—
entertaiimnent broadeast {rom
forcign countries—new, dif-
feremt, exciting airveniures!
\vailable in easy-to-assemble
kit form, in A.C, or battery
types.  Designed by 3 famous
shortawave engineers—BDavid
Grimes, John Geloso and

Robt. S. Kruse.

Pilot PowerPacks

K111 for 171-A Tubes

Therough filtiration makes hum
mandible.  Vers compact. QGutpm
220 volie, Recommended for AC,

Super-Wa-p, Complele. ]
lv assembled and \\'i‘l"l.‘ll 81630
K-112 for 215 Tubes

Easily handles two 245's in push-
pull plus Bve or six 227 awd 224
types.  Output 300 volis.  Ultra-

omparel,  Gompletely -
enthled  and \\'irn-:]$ 1 9"0

7 T 3 -
ci/!'rll this short-wave outllt ([ T

AILDTAL SUrER W ARRE
e

Kit K-115 (4.C. Operated)

$3450

LOowWER PACK FNTRA
(Uilot K-111 recoaunended)
<+

» 50
(Battery operated) 29

kir K-110

Raehi [Desiy Yon will alsa

issues ol

lion eurd.

N

dedress

DO YOU BELONG:?

Return lin

The 1 International €inild invites v
organization rad Fhusiast:
1 nd  receive  menbership i

i Desizn the Gubhl™s oy

RADIO INTERNATIONANL GUITD. 303 Brogdway, Brooklyn, N, Y.
Puvtoered alcase find Sine for wlich Lipdly eanrall me nx o veyular
tutmber Rudio Lateraationel Guild

' ' ’ wedvich dncludes fuur guarterty
issues of LRadiv fesivn wearhereship pin,

cortificale dand fdenlificn-

PILOTRONS

Ludorsed by
Professivmnals

W hen rwdio engineers, pro-
fexsimml set-huilders, amd

al esprrimeniers
wled o tube of vust-
perior quati
respondaeld wilth Pilotrons,
Their enthusiustie recep-
tion by radio’s  fnasiest
Tolks proves that here at
lanst ig 4 Mine of tubes e
to professionnl standnrde.
Por example, Pilotron 2727
was  especindly developed
by Pilot engineers for hoth
regular hroadeast sets and
for the A.C, Super-Waesp
Short Wave receiver—and
in the only A.C., Tube
situble  for  short-winvae
derection.

toj irs interpational
DUl now Wil
a I enrrent §szne

tdditional  guarver)y
I Organ.

“PILOT RADIO & TUBE CORP

Wortn's LarciEsT Ranpio Parktrs PLantT—EsrtaBrLisHED 1908

323 BERRY STREET

Prices quoted

are for Custone Set-liuilders

in U. 8. A.

Aty MARK
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BROOKLYN,N.Y..U.S.A.

Get Lotest Catalog from nearest
Authorized  Dealer or  Direct
from Factory.
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Portable Test Set

(Continued from page 306)

indieates full seale reading, namely, 3 volts.
The voltage is applied through the switch
6 set at the 3 volt position. ‘Then remove
the sharting wire across the comdenser ter-
minals and reawd eapacity on the 115-volt
scale.  Compare meter reading with eon-
denser table, TFig. 8—capacity value will
be evident.

110 A.C, for Contiouity Test

1 have made an adapter as shown in Iig.
7 that is compact and handy for cirenit
tests. It is cquipped with hinding posts so
that special conmeeting wire is nnnecessary';
the regular adapler eable wire heing suitabl
for use. T'wo wires are used on snpply
lines from sochet to adapter, and the other
two wires are the olin-meter testing prods.
v lamp bulb can alwayvs be horrowed from
the set owner visited, hence it is unneces-
sary to carry a lonp.  Any size (voltage
capacity) can be used in this tester.

Another valuable aid to the service man
is the socket arrangement hooklet published
by the LK. T. Cunningham Co. giving the
socket arrangement of several hundred dif-
ferent makes and models of radio sets.
These sheets mayv be used for reference pur-
poses after the respective grid, plate and
filiment voltages have been marked thercon.
Also the watts consumed by the receiver
in order to provide a hasis for the solution
of the correet vollage reducing resistinces.
Further, comment it the receiver js tested
with the volume control “full™ or “mim-

RADIO-CRAFT
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Supervedes Page N7 of L/19/18

A

13

Munufacturer, ZENITH RADIO CORP.
Model Noa, 3P, 35AP
342, A
F T
HBP -
Type, A.C Uses-95 Watts
. 5 3 L] ]
Det. 3t 3rd  2nd 2nd
AF. itF. RF F.

FRONT
‘jg'"n. Plate frid X
.

- v
A, yolte B yolts
Socke Cirewtt

- Recommended) Y. | Volts

Number/ Pasition

1

1.2e st RFAOO__Cr27 6.  _Je 6.

2. 2. 2nd RF_1I00__coz7 i 3e Ba

o Za_3s RE OO car €O 6.

e 2c Dt &2 cam O ?' el
6% 1 axlon_cmr Se 30 4.

6._T:2 2nd AF400° CX-31032, FO. 224
7.]-7-25—(3.00&“1"!—) 45: (Reorsfiers)
s). = e ——

Remarks: Dynamic apeaker supplied’ with these models
2 CX-3B1's used in separate power unita,
line voltage 115

Fig. 15
A leaf of the Cumningham tube-layont bookiet
(reduced i siz€) as tilled fu by the anthor.

mum,” as this adjustinent makes a great
deal of diference willi respect to current
and voltage values.  (See Figs, 15 and 16.)
(T'o be continued in Februarg Ramo-Crarr)
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Reginald A. Fessenden

(Continved from poge 309)

Replaeing his radio-communication work
by other activities, Dr. Fessenden has since
devoted a considerable portion of his time
andd genius to the subjects of navigation
and signalling at sea.  Ilow well he sue-
ceeded in this field may be shown by the
fact that, less than a month ago, the medat
for promotion of safety of life at sen,
awarded to him by the American Museum
of Safety, was bestowed upon Dr. Fessendea
for more than a dozen nautical safety e
viees: including the fathotneter, which per
mits taking sonndings without the use of
a line, hy refleetion of sound waves; diree-
tion finders; and many other electrical and
soni¢ inventions.  FThe wedal was reeeived
at an official gathering in New York by his
som. Major Reginald A, Fessenden, Jr, in
the absence of the doctor, who is now in
Bermuda. ihe scenc of his ecarliest post-
college activitics,

it may be of interest to know that, in
addition to mathematics
and other fortng of pure science, as well as
its applications, Dr. Fessenden has made
contributions te archeology and to ancient
history.  The interests of his restless and
inquiring mind, in fact, have bheen almost
universal; but no other branch of human
activity, after all, is so decply indebted to
him for practical contributions as the scicnce
amd art of radio telephony.

many  works on

EVERY
SERVICE MAN
SHOULD OWN
THIS BOOK!

S. GERNSBACK’S
RADIO ENCYCLOPEDIA

The First Real Radio Encyclopedia Ever Published |

Regular Price $ 2'00

Special Price

Our $ 1 49 |

(1930 DEFINITIONS)
FULLY ILLUSTRATED
Size 9 x 12 in.

Over One Inch Thick
168 Pages

Written in Plain English

DITED by SIDNEY GERNS-
BACK, Author of “Wireless
Course in Twenty Lessons” — “One
Thousand and One Formulas” —
“Practical Electricity Course” — “The
Radio Educator,” etc.

S. GERNSBACK'S RADIO EN-
CYCLOPEDIA is the only standard
work ever published in America at-
tempting to classify alphabetically the
countless words used in the highly
specialized science of RADIO. The
ENCYCLOPEDIA is written in plain
English so that everybody can under-
stand the definitions and descriptions.

No expense has heen spared, cover-
ing over two vears in compilation. to
make it worthy a place in your library.

1t is published in one voluime—168
pages—size 9 x 12 inches, over an
inch thick and nicely accommodates
the heautiful illustrations and the
large, easy-to-read type.

The work contains 1,930 definitions,
349 photographs, drawings and dia-
grans.

REMEMBER THIS IS A REAL
ENCYCLOPEDIA — NOT A DIC-
TIONARY — and very few of the
things described and illustrated in this
volume can be found in any diction-

ary, or any other encyclopedia.

The hook contains as a supplement a
classihied cross index designed to bhring
together radio references under one
heading having relations in common.

All circuits new and old are de-
scribed by word and picture and every |
part and apparatus uscd in Radio is |

explained and made understandable by
means of photographs and drawings.
The volume is printed upon fine
paper—bound in
marbled paper
sheets, with the title stamped i1 gol”

(Canada or Foreign send Check or

full black Keratol,
fly leaves and end

Just Pay Postman

SEND NO MONEY t

Money Order for $1.75)

ISKOR PRESS, Inc,
286 Fifth Avenue,
New York, N. Y,

Send me one copy of Sidnev Gerns-
hack’s Iirst Radio Encyclopedia in one |
volume as advertised. [ will pay post-
wan $1.49 plus postage on delivery.

Name

Address .
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WHOLESALE PRICES

For Dealers, Service Men, General
Repairmen and Set Builders!

Our new, HUGE I.ARGER PAGE SIZE (8"

NET WrolEsALE
[ PRICES

QO PHPPO BMEIT

IEALOG [

h x 10%”) WHOLESALE CATALOG No. 19,
2nd Edition, enjoys the enviahle distinction of
being universally accepted by the RADIO
TRADE in the same manner that a school treas-
ures the Bictionary and Encylopedia B3ritannica
—or the home, the Bible and Almanac!! Those
“in the know” regard our catalog AS THE
OFFICIAL ORGAN OF THE 1929 RADIO
SEASON!'!!

This FREE CATALOG is literally a most
valuable ENCYCLOPEDIA—YOU cannot well
afford to be without one—and vou do not have
to. Your request for one is all that is needed!

[n these many vears we have been in the Radio
Mail Order Business, we have learned to GAIN
AND RETAIN THE GOOD WILL OF QUR
CUSTOMERS. In this, our DETERMINED
GOAL, RADIO SPECIALTY COMPANY
OFFERS TO SHIP PRACTICALLY ALL
ORDERS IN FROM 6 to 24 HOURS
OFFERS YOU 100 MERCHANDISE ON
A STRICT MONEY-BACK BASIS IF NOT
SATISFIED — AND OFFERS YOU ALL
MERCHANDISE AT ABSOLUTE ROCK-
BOTTOM NET PRICES!

Our Catalog Lists More

Completely  Assembled
All-Electric A. C. Receivers

than any other Radio Catalog!

Availuble in chassis form, or mounted on
table or console cabinets, with and with.
out built-in loud speakers.

OUR ROCK.BOTTOM NET PRICES
FOR THESE SETS WILL
ASTOUND YOU!

In this new catalog there are also listed
large assortinents of CAMERAS,
HOUSEHOLD ELECTRICAL APPLI-

ANCES AND ELECTRICAL TOOLS
OF EVERY DESCRIPTION.

ie~ HERE ARE TWO OF OUR BIG BARGAINS -=

Order From This Page—Send Money Order—Check—or Postage Stamps

RASCO REPLACEMENT AUDIO TRANSFORMERS

Can be mowated tu either of thyee positions, that is, Ixing down, or standing 1.p
with the core pavallel to the base on whieh it is resting. or standis g oup certh
core perpendicular to the base. Othier replacement transformers can only be
mounted two ways. There are six specially designed feet to provide the most

couvenient choice of monuting, and any of them
! can be removed at will. shonld you so desire.
Thus, it is logical to conclude that our Replace
ment Transformers can be installed in ANY
receiver, either custom or factory huilt, neo
matter how small a space there may be available,
whetler sueli mounting is to he ahove. or le
neath. a subpanel. or haschoard. The coils them-
selves are of the first quality. and are only
founil on the most costly Traunsformers. The
core is the highest grade silicon steel. and of
ample proportions happy combination of
electrical values in both the core. and coil. assure
maximum amplification possibilities—more than sufficient yohime, vet with no
trace of distortion! The silican steel stampings are very rigidly holted together
by a generous size har which is attractively uickel plated. 2% in. long by

1Y in. high by 214 in. wide.
No. 7900." Your et Comtr e D80

TERMINAL STRIP MODEL
The primary and secondary leads are spaghetti covered. and unusually well
soldered to geucrous size lugs. Strip is bakelite and properly lettered, 1 01
NO. 7950, YOUT Nt C08t.umiuirmirioronsneionurenssmsersaesvasssestersessseresesssnnsemsssssss o $ v

RADIO SPECIALT

BUY FROM RADIO'S OLDEST MAIL, ORDER HOUSE

DUO-MAGNETIC CONE SPEAKER CHASSIS
No other magnetic speaker chassis is se strongls
canstructed! Note the heavily ribhbed, sturdy “spider
leg” white-lead casting! The cutire frame work is
one piece—a Leantifully molded jolb \ Puo-\Mag-
netic cene speaker unit is bolted to the rear maunt.
ing plate of the chassis. and the Burtex “‘rilhed”
cloth cone is fastened Dbetween two leavy rings of
cordboard—these rings are held place by either
screws and nuts, holted to the frame of the chassis.
or by leink pressed up against a haffle mounting
hoard.  Although this speaker can be nsed as illus.
trated, it is strongly recommended that it he used in
conjunction either with a haflle hoard or meunted
within a hox. a cabinet. or speaker compartment
space i auy console. The tone quality is comparable
to any speaker selling for many times trizial cost,
W5l stand all the zolume auvy radio sct can “give
it Will work satisfactorily with a D.C. or an

\.C. set—with 90 volts applied through it. or eten as high as 500 volts! No
blusting? No distortion! rattifug!  You will be most impressed with its
splendid performance! OQverall dimevsions: Diameter 9 widtlh of mouuting
rin - depth rear of unit to monnting laffle hoard plate 64 in.; diameter

of wnit mownting plate 4% in.

No, 6850. COMPLETFLY ASSEMDLED. Tncluding DUOMAG- $6 75
NETIC UNIT and cord. {As illustrated.) Your Special Net Cost........ ,

No. 6852 MOUNTED IN A CARINET OF ENTRAVAGANT

BEAUTY.  Your Net €5t comussessrserssseeseseseeeees s eevoreoomss oo . $9'44

Y C o - | 98C Park.Place

New York City
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1he NEW H-F-L Mastertone
| LabordoryMade Reeiv_er.

Completely Built and Assembled by
H-FL Engineers-Shipped ready to Operate

All metal completely shielded chassis: 7" x 21" x7%". Fits nearlyall consoles. 11 tubes
operating at peak efliciency [5-224; 3-227; 2:245; 1-280.) Single dial positive one-spot
tuning; Humless AC Operation; Uses 5 Screen-Grid tubes, § Tuned R. F. Circuits;
High Power Screen-Grid detector, with 175 voles impressed on plate; Automatic line
voltage control inbuilt holds veltage against fluctuating; 100-Volt DC Dynamic field
supply incorporated; 3 stage Phonographic amplifier; Finest quality precision made parts.

Amazing Power
Startling realism! Unfiling accuracy! Its
great power and sweet tone awe and thrill,
setting new standards of performance
achieved by H. F. L. engineers after two
yvears of tireless research and tests under
all conditions.

Keenest Sensitivity
Unlike any ever known! Gets distant
stations clearly, sharply. distincily withonly
wire screen or metal plate aerial built in
cabinet.

Highliy Developed Circuit

Intermediate employs 4 screen-grid tubes
with § tuned filter circuits, easily adjustable
to peak of tuned frequency. Positive 10
Kilocycle seleciivity. Most highly engin-
ecred receiver ever built.

The New Audio System
Uniform amplification over entire musical
scale. Operates with dynamic, magnetic or
horn speakers without a bit of hum.

The H-T'-L Power Master

Not an ordinary power pack, but a specially
devel- ““d unit of the Mastertone,

built separately to simplify installa-
tion. Has oversized transformer,
full wave type 280 rectilier tube.
Built by Hand—Yet Low
in Price—

Quality—not quantity—the H-F-L
Mastertone standard. One dem-
onstration will convince you that
its the master recciver of all times.
Fully guaranteed.

Write today for complete

description and price.

1IGH FREQUENCY LABORATORIES
28 North Sheldon $t.LZXXA Chicago, 1.

THE OUTSTANDING

IN T

[LITERARY
MAGAZINE WORLD

SUCCESS

The Twin Magazines of Science Fiction

Stories

SPIECIAL OFFER
STELLAR PUB. CORP.

25c¢

The
Copy

8 MONTHS OF EITHER $1.00

98R Park Place, New York City
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Service Men’s Notebooks
(Continved from page 297)

and touch the test leads to the terminals of
the rvestor. Phere should be no elick: if
one is heard, therve is a gromud or other
fault and the arrestor should be repluced
with a new one,

High-resistance joints in an aerial or
ined lead encourage broad tuning and, in
some cases, excessive regeneration,  They

ety be found by using the voltineter amd
hatlers sevies, and applyving the lest
prongs across the vorious joints,  (Fig 2}

If the joint is purfeet, the reading of ihe
voltimeter should be the full value of the
badterys if there is a perceptible ditference,
the drop is through the resistance ot the
inint.

Lack of volume in battery sets is often
the result of low I3 battery voltage; in a
poed nuny hrowd  tuning  can i
to this cause.  Batteries should e
discarded when the voltage falls oft oore
than one sixth (below 371, volts for @ 45
volt battery). ‘They may operate Tmger:
hut as ride, they become noisy and  the
tault mentioned above develops, T facet,
much of our so-called “summer  statie” s
the result of “I¥"* hattery trouble. Noise and
lack of vohime develop also it the plates of
an “A” battery are allowed to become sal
phated, or the hattery-terminal conneetions
to he corraded. The connector clips and
battery terminals should be cleaned wilh
strong solution of soda and water, or even
plain water, and then heavily conled with
vaseline (make sure first that the elips have
i good grip o ona elean etallic surfiee),
The battery should never be allowed to b
come completely discharged and left in that
condition: better vet, never Jet the chirge
fall below a specilic gravity ot L200,

Ciases,
traced

Lack of volmne i8 caused also hy con
denser plates heing out of alignnent; any
deviation of the rotor plates from the exact
widdle of the spaces between the stutor
plates will affect the tuning, and likewise
the volume. If only a few plates are ont of
line, ov improperly  spaced, this may  be
correeted with a serew-driver. 11 the entire
redoe is ont of lined foosen the servews holding
the entive assembly; move it just the proper
distance to center the plates, and vetighten,
Great eave nst be used this operation,
that the plates do not vither way s or

condenser will he tarown oul of step.

Testing Ground Connections
Another eause of broad tuning and lack
volinie is an cifertive “ground,™ re

snlting from bad soil conditions.  Many in-

1i s do nol have the gronnd  rods
riven  deep e Ihirh the smmner

the @rmnn
Faen thongh the

wonths, when there is dronth,

ies omt hetow The

il does not becomne dey oneh to act as
an ansulator, Ihe vesistinee is greally in
cased by lack of mwistnre. The same re

sults of shallow preunding oy be exper-
ing extrenely eold winter weather,
| tln bhetow the gronnd
vodl. We then have broad tining, loss of
i strengthy and of deereased
cecpiim P

eneed ¢

wrot ndd  Preeze

conrse,

It trouble in the ground system is sus-
preeted, this may be investigated by drivin

t ' ol into the soil making sy
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that it is in moist seil, and applying the
voltage test as shown (Ifig. 3). 1 the
vollage reading is very low, a high resistunec
through the ground is indieated. Al con-
neetions on the ground rods should he sold-
cred in this ease.

The writer wishes to impress on installers
and service the importance of a good
around cqual to that of a good acrial; if
this were not true, the manutacturers would
leave off the “Ginl.” conncetions of their
sets.  Radio receplion s mo leller than
your aerial and ground systems.

\nother canse of mneh arnoyanee, which

el

is not always suspected, is the swaying of |

trees over Lhe aerial; this produces many
mysterions noises and periodie fading, due
to the short o grownd through the trecs.
Even it the aerial does not toneh the tree,
the efteel is produced due to the eepacity
which exists.

Service Men’s Forum

(Continned from poge 297)

us wmore thau his rebuke disconrages vs. We
think that ell readers appreciute that the
welhod deseribed hy Mr, Freed an quiel;
repiivs 13 adapled best to old sets, for which
the oiwner does not care to wmeel the cost of
new parts, and swhich il seon be snper-
seded ; 02 well as for temparary repairs, the
importance of which Mr. dleorn hos pointed
ant. There is no doubt thal a new part is
hetter than a wmended one: ond in o neie sel
Lhe cox! ix justified, There are also, oz My,
Nipling abserves, cheap rvepairs for the cheap
ones. If the eustomer prefers lo poy for
a youd job he should have it, hy all means.
We shall be glad to have from Mr. Matthews
as anetuy of the 1001 Lits of praclical er-
periences as he cares to send in. As for My,
Testt, Ihat dislinguwished seienlist has heen
for some years in velirement —; ditor.)

Operating Notes
(Continued from page 303)

In the Crosley “Showhox" and “Show-
Chest” (A.C. and DLC. models) if we find,
after the set has heen in operation  for
some time, that touching the tnning con-
tral vesults in erackling and generally noisy
operation, it is eansed hy a had contact
hetween gronnd and the rotor of the oang
condenser. Conneel a wire from
chassis to remedy this condition.

When a shorted “B” ountput is found in

rotor to

a Crosley A.C. receiver, laok at the leads
from the cholie where they pass through

loles in the chassis. The leads have sleeves
matde of live rubber: if it eracks and ex-
poses the leads. vibiration of the set may
cause a short to the chassis.

Phonograph Adapters

With the vogue of power delection, 1t is
well to bear in mind that it will bhe found
diticult 1o use n phonograph pick-up with
a set of eonsideralle output.  The uniput
of the pick-up qunm additional AT, am-
plification, hefore it is Ied to the input of
the power tube.

A high-pitehed  whistle in the Kolster
“K20” and “K21," where the pack and audio
anmplifier is in the rear of the R.F. chassis,
may be remedied by plicing a grounded
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many fields...
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AVIATION
ELECTRICITY

R

A full knowledge of electricity, as
taucrht in the New York Electriecal

School, makes vou independent,
gives vou your choice of either a
BIG PAY job with one of the
world-tamous electrical compa-
nies, or a business of vour own.
ELECTRICITY is also a stepping-
stone to Aviation, Automobile En-
gineering and other highly paid
profussions.

ELECTRICAL
ENGINEERING

NAUTICAL
ELECTRICITY

Here at the New York FElectrical School
vou learn, not by correspondence, Lut Ly
ACTUAL PRACTICE on fullsize stand.
ard equipment. NO BOOKS used. Indi-
vidual instruction—you can start any day.
This School owns and occupies two seven-
story Luildings in New York—the city of
most opportunities. Jt is widely known
as the country’s oldest and foremost insti-
tution for trade training. That’s why big
companies eagerly demand our graduates.

THE NEW YORK ELECTRICAL SCHOOL

21 West

21 West 17th Streer.

17th  Street,

New York

This big 64-page bacoklet gives full informatian about the New Yerk
Electrical School coeurses and picture of the eguipment available for
your personal use.

Send for it TODAY. it's frea.

MAIL TODAY

The New York TFlectrical Scheot
New Y

Please send me FREE your 64-page booklet.
request puts me under no obligation.

York
It is understood that this

Sr\D for our wholessle 1920

catalog.  Filled with , n
values in sereen grid r:ulh
Ml andio,  radie
kits, parts.  Guaranteed m
chandise ut wholesule ||rltes

WESTERN RADIO MFG. CO.
BEN w

.LARE ST. CHICACO ILL.
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SKINDERVIKEN
Transmitter Units
95¢

Two

for

$1.75

Have hundreds of uses. Fvery amateur should have '
two or threc of these amplifiers in his lahoratory.

A FEW USES FOR THESE UNITS ‘

“LOVUO GPLAKER PR ONDCAR N mUAK 5T R
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f e

EJ/"W
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\VI

“PAY 8500 IN CASH

for _“n new use tlueionul for this unit
['4- H prblisiie iy .
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former  specially  dee

el for use with Ihe

skimnlerviken rans

mitter  Uunit, [las

other uses. I’ri

2
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Oder 1N <y Conpon Delow

'SEND NO MONEY

When the poxtman delivers your order yott pay Lim
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mary resis.
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I second-
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New York. N. Y.
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Che Coening CTlorld

THUhSDA.Y NOVEMBER 14, 1929,

ns| RADIO OPENS NEW,
PROMISING FIELD
FOR TRAINED MEN

Shertage of Operators Secen
d- Coming by Depariment

of Commerce Head
Rapld growth of radio communica-
tion is enlarging a comparatively new
B°d | field or employment for young men
ons { with many opportunitles. says the
is- | Radio Division of the Depaltment of
f Cominerce.
°R | There 1s & shortage of trained radio
lon | operators which threatens to become
Iacuw within the next few years. J. H.
! Barron. in charge of commercial oper-
ntors for the department. sys. Of
7.000 licensed commercic! Operators In
ugh | the United States, practically all are
cen- emﬂolycd and the demand is increasing
steadlly.

the | ““The projected establishment of radio
N, | Message systéems in the United States
ot | competing with wire linea and develop-
. | men of television and other forms of
° | visual broadcasting will open up new
" | flelds for aperators and techniclans.

Use of additional frequencies such as
'lthou above the 23.000 kilocycle band

* | will provide new opportunities for ¢z~
perienced radio men,

The radlo dirvision itself,-as well as
other governmental departments, has
had considersble ditficulty in obtaln<
ing qualified men as inspectors. There
are slxty-three inspectorchips !n the
m:nlry and hall a domcn vacanCles
exist.

— e
FAMILY AFFAIR

e moirc cvideace of 1he increasing demand
cd service men, notcadays.

Juest
for thoronghly- tra

metal cap over the power tube (nof the de-
tector tul).

The casiest method of replacing the con
denser cord drive on the Majestic “717 and
HT22 s o remove Lhe condenser and
dial fromn the chassis.  This is dome as ol
lows: first, remove the shicld can over T
camge; then unsolder all leads to the con
densers, and also the pilot light. Finally,
loosen the three serews holding the
“hathtnb™ 1o the chassise and BEC both cang
md dial from the chassis. Aftter the cord
has been veplaceds the procedure ontlined
ihove is reversed.

Choked  signals in
are due Lo oa
packy) across the
this condenser.

The Wadioln *1ISACT nses anly twa tanl
condensers in the paek  far it =
poses, with heavy chokes and choke inpnt.

Noisy Fada models #30™ and 16" have
been vepaired by replacing the first mdio
ransfarper

ming

iy

the Radiola =t ACT
detective condenser (i the
19 hias resistor. Cheek

'I'ih_u‘

” DET.
—S—{

ISUAF

Fig. 4

Bosch %28 and “29” chassis.
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and NOW
we present

ARTHRBREEVE ==« CRATG KEWEDY. T

"
*r
Sezyary
? ZECen
Hugo Cemminacx

WsisMeITS

ATHsMOP  BAIAZIEIC

100 Pages
4-Color Cover

On All

Newsstands

25¢

The Copy

NCIENTIFIC DETECTIVE MONTHLY,
b the first national detective monthly with
a scientific backpround, will have as its
Editorial Mr. Acthur B
Reeve, the foremost science fiction writer
and auther of the world-read “CRAIG-
KENNEDY" SERIES.

In the first issne of SCIENTIFIC DE-
TECTIVE MONTHLY you will read “The
Rishop Murder Case” by 8. S. Van Dine.

A brand new Craig Kennedy story, and
muany other scientific detective stories writien
by such fumous auwthors as Dr. David H.
keller, Caprain S. P. Meek, U. S. AL

Begin with the initial issue of SCIEN-
TUFIC DETECTIVE MONTHLY and read
the world's finest scientific detective stories.
Subscribe now und have each issue mailed
to vou regularly every To all
charter subscribers we offer a special price of

MONTHS $14 .00
FOR

Canada and foreipn 3125}

Commissioner,

et

maonth,

TECHNI-CRAFT PUB. CORP,
98RC Park Pilace,
New York, N. Y,
Fuclosed fiml $1.00 for which please send mc
SCIENTIFIC DETECTIVE STORIES for cight

months. (Canada and foreign $1.25)

NAINC evior i ctisanansssvesinaisatonsns euiivrrrrees
AdAICSS  cositspapissstopsdprasmeven e o e ians
LY st bt - S0 s - (Ot B Statesmsosmas
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Cause of Interference

Continved from pane 308
] fiail

controls to the interfering signal a second
time, and readjust the trap’s condenser until
the undesived sigmal entirely disappesrs or
is redueed to mininnnn intensity. The wave-
trap control is then left in this posilion as
long as this particular frequency ig te be
climinated.  ‘The receiver is operated in the
sl way, to seleet the desired signals.

Theory of the Wavetrup

The wavetrap functions as a resonant cir-
cnit to permit alternating envrent to flow at
acertain frequency. By varyving the capacity
of the variahle condenser the eupacitative
redctiunee (condenser opposition) s made
ciual to the dnductive rveactanee (coil op-
position): thus cancelling ont these fwo
foris of epposition which oppose enrrent
How at a partienlar frequeney, The cirenit
is then redueed to one possessing only alnia
resistance (That of the wire itself) therchy
allowing  the maxinmm current fow,  The
purpose of the “absorptiom™ wavetvap in
Fig. 1 js to absorb the particular nndesired
frequeney to which it is tuned, so that little
or none of it will reach the receiver.

A view and schematie diagram of a “re-
Juetor” Avpe wavetrap is shown in Fig. 2.
It is eomposed of a three-inch tube, on
which are closely wound 50 to 55 turns of
Noo 22 DG owire, and a .0005-mf. eariable
condenser in parallel with  the
coil.  The operation of this wavetrap is
identical with that of the type just de-
eribed, und it has praclieally the same eftect
upon the aning of the receiver.

The eivenit eonsists of an inductanee (eoil)
md eapucity (eondenser)  eonneceted in
parallel: this combination, in turn, is con-
nected dn series with the anteima,
of 1he variable condenser iU is possible to
adinst the trap eirenit to resonance with
the  trequeney of  the inlerfering  signal.
Wlhen this condition is oblained the trap
virenit offers the least impedance to the in-
terfering signal frequency and *hy-passes™
it frome the main antenma eiveuit, therehy
allowing it 1o flene back and forth hetween
the condenser and eoil. Tno this ninner the
undesirable  frequeney s prevented  from
receiving  cirenit. This ar-

connected
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entering  the
rangenrent is most sueeesstul when the an-
tenna s exceplionally long, or the reeviver
is connected to a poor gronnd. This wave-
trap, therefore, can be advantageoushy nsed
in econjunction with the more or less non-
seleetive tvpes of reecivers which are located
near broadenst slations

Oscillating Receivers

Regeneration is the process of feeding
back enerpy from the plate o the grid of a
vaenmu-tnbe  eivenit. This is penmissible
and, in fact, an oassel tooa reeciver, When
carvied bevond a certain point, however, re-
generation (in the proper sense of the word)
ceases; nd the reeciving ¢irenit hecomes an
aveillating civenil.  As sueh it is a generdlor
of high-frequeney oscillntions; in this eon-
dition it s in veality o trownsmitter.  (See
g 2A)

The power of the radiated enerey from an
oscillating receiver is weale when eampared|

to that of o broadeast Transimitter: vt it -

riddiates  sutticient  cnergy, oceasionally, o
destroy o hroadeasl program bheing recuived

by s neighboring sct, if the 1wo sets arce tuned
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to the same program.  Mannfacturers of
modern veecivers emploving a regenerative
deteetor always design the civeuit so {hat
axcillations of this nature are prevented from
reaching the antenna; but soe of the earlier
tyvpes of reecivers were not designed to take
care of such a condition.

It o shrill whistle is heard, at time break-
ing into the program with a violent chirp,
and at other times gradually rising and fall-
ing in pitch when the eontrols of the re-
ceiver are not heing manipulated, it is a
fair indieation that someone in the inune-
disde neighborhood s operatling a reeviver
in an oscillaiding eondition.  As the trouble
is due to improper operation of the sct, the
only remedy is to locate the owner of the
offtnding set and inform him of the inter-
ference he is ereating.

(In fortheoming sssnes of Ramo-Cuarr
My, Bristow will continue hs artiels wilh a
study of natural and “man-made stotic’” ond
. dexcription of the methods used st sue-
cessfully to locate ond rvewmedy the latier—
Lditor.)

*“A.C. Surer-Wasp”

{Continued from page 311)

the rveceiver, the actual “B™ vollages deliv-
cred Iy the power pack e higher than the
standard figures indieated.  These figures
are correet when the power pack is loaded
wWith i six- or seven-tube scty bt the higher
valnes one light load arve just right for the
CSsuper-Wasp o For jostanee, the 90-vaolt
tap actually delivers ahont 175, and the +5-
volt tap alwout 65; this is 1 eood comnbina-
tion fur the sereen -grid tnhe. The 135-volt
post gives abont 170, whiech is not too imch
for the deteetor heeause 5 300,000-0hn plate
resistor s useds The J80-volt post gives
hont 180, which is all right because part
of this is faken up by the grid-hiasing re-
sistors for the andio {ubes.

As Lavoas results are coneerned. the Super-
Wasp is a real performer. Although pre-
liminary tnning st he dane with phones,
the set wives lond-speaker signals in New
York from stations  GASW,  Chelmsford,
Fngland; PCT, Eindhoven, Holland; CIRX,
Winnipeg, Canaday WeXN, Oukland, Cali-
fornias NRIEL, Costa Rica. Central Amer-
icay and, of ¢onrse, the Pittshurgh and Sehe-
nectady groups. Such “DXY lond-speaker
reception is nely of conrse, 10065 velinhle:
but it is frequent enongh to make the set a
“lond speaker™ outiit, Phe reeciver stavs
solds and that is the wost Siportant thing
from the standpoint of the connuercinl eon-
structor,

Ne detiiled instructions as to assenblv or
point-fo-point wiring are given heres " for
they are supplicd with the Lity along with a
full-size working Dlueprint,

Six-Inch Radio Waves

Contivuad frony poge 312
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parallel to the electrie field, abont a wave-
length away.  The rod was ilself at the
sie e excited to ils natnral oseillations
At the same frequeney, and thus beeame
secomdary radiator.  In this way the in-
tensity ol reception: conld be noticeably in-
creased. A similar experiment coudd he
demonstrated at the receiving side.

To produece a directed radintion there was
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Read what cengineers have
to say about Rider's
“Trouble Shooter’s
Manual”

a
RADIO CORPORATION OF
PENNSYLVANIA
331 Fourth Avenue
Pittsburgh, Pa.

August 23, 1929,
Radio Treatise Co.,
1440 Broadway, New York City,
Gentlemen:

We have received John F. Rider's “Troubte
Shooter's Manual™ which our instructors, who
are Westinghouse Electric and Manufacturing
Company and Radio Corporation of America
engineers, recommend highly and say that all
of our radiotrician students should have a
copy.

Very truly yours,

Radio Corporation of Pennsylvania,
(Signed) W. R. Jones,
Business Manager,
Is a higher recommendation
possible?  You too, if vou are
interested in radio and radio
service will find Rider's

‘“TROUBLE SHOOTER'’S
MANUAL?*"

of infinite value. Wiring dia-
grams of more than 200 models
of radio reccivers . . . Trouble
Shooting information . . . How
to find the trouble . . . The pos-
sible troubles and symptoms in
radio frequency amplifiers—de-
tectors—audio frequency ampli-
fiers — A climinators — B elimi-
nators—a wealth of vital money-
making information . . . THE
BOOK WILL BE WORTH
HUNDREDS OF DOLLARS
TO YOU . . . 22 chapters of
vital information—the kind of
dope you nced in your service
business . .,

Wiring Diagrams of These
Commercial Receivers

Radio Corp. of Amer. Federal
Atwater-Kent Crosley
Zenith Majestic
Fada Stromberg-Carlson
Stewart-Warney Grebe
Philco Freshman
Freed-Eisemann Kolster
All-American Day-Fan
Colonial Workrite
Amrad Sparton
DeForest Ware
Garod Kennedy
Operadio Sleeper
Magnavox Grimes

240 PAGES 8'“” x 11”, BLACK STURDITE

BINDING

RADIO TREATISE CO.
1440 Broadway, New York City

Send No Money

RADIO TREATISE CO..
1430 Broadway. New York City.

Rend  me  Joh L Nider” “Trouble  Xhooter's
My toar i I pay postisan 33.50 plus a lew
enty for pestage on adelivery, It _is underslood that

wy will be refynded it I awm mu. enlieely

Cily § State
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ingertion—name and addre

are accepted.
December 10th,

CLASSIFIED AD\IERTISEMENTS

Advertisements in this section are inserted at the cost of ten cents per word for each
ess each count as oenc word,
advertisements unless placed by a recognized advertising agency.
\dvertising for the February 1930 issue, should be reccived not later than

Cash should accompany alt classified
No less than ten words

AOL)TS WANTED

FREE BOOK. Start Imle mail order husmcss
Tladw