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Month Spare Time
“Recently I made $375 in
one mounth in my spare
time installing, servicing,
sclling Radio sets.  And,
not so long ago, I curned
cnough in one week (o pay
for my course,

FARLE CUAMAINGS

$1597 In Five Months

18 Webster 8t Hnveehill, Muass,
“The N. R. L is the hest
Radio school in the L. S, A,
b have made $1597 in five

manths, 1 shall abwavs 1ell
my friends that 1 owe my
suceess 10 you."

HENRY I, NICKS, Jn.,

302 Saflord Ave.,

[arpon Springs, Fla.

$1164 Spare Time Profits

*Look at what [ have made
since I enrolled, $1,164—
money | would not have
had otherwise. 1 am cer-
lninly\flad 1 took up Radio
with N. R. . 1 am more
than satisfied.”

HENRY R. HEIR KINEN,

123 W. Eric St., Chicago, Il

Over $1000 In Four Months

“My opinion of the N.R. I.
course is that it is the hest
to be had at any price.
When I enrolled 1 didn't
know a condenser from a
transformer, hut from De-
cember to April 1 made
well over £1000 and 1 only
worked in the mornings.”
Al JOHUNSON

1109 Shelby $t., Sandusky, Ohio.

you enroll,
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how to start a spare
Radio Business '~

time or full timme A

of iYoul- Own =
P & i
Radio’s amazing growth is making many big jobs. The world-

wide use of receiving sets and the lack of trained men to sell, g+
install and service them has opened many splendid chances

for spare time and full time businesses,

More Tralmed Radio Men Needed

A famous Radio expert says there are four
good jobs for every man trained to hold them.
Radio has grown so fast that it simply has
not got the number of trained men it needs,
Every year there are hundreds of fine jobs
among jts many branches such as broad-
casting stations, Radio factories, jobbers,
dealers, on board. ship, commercial land sta-
tions, and many others. ~ Many- of the six to
Len miillion receiving sets now in use are only
235 1o 109, efficient. This has made your
big chance for a spare time or full time
husiness of your own selling, installing, repair-

how to begin making oxtra money shortly after
v G. W. Page, 1807-21st Ave., S,
Na_slmlle, Tenn., made %933 in lis spare time
while taking my course.

1 Give You Practical Radio Experience

My eourse is not just theory. My method
gives you practical Radio experience—
you learnthe “how " and *“ why "

of practically every type of Radio

set made. This gives you confi-

dence to tackie any Radio problems
andshowsupin your pay envelope too,

s

ing sets,

So Many Opportuaities You Can Make
Extra Money While Learning
Many of our students make £10, $20, $30 a
week extra while learning. I'll show you the

Ever so often a new business is started in this country. We have seen how
the growth of the automobile industry, electricity and others made men rich.
Now Radio is doing the same thing. Its growth has already made many men
rich and will make more wealthy in the future. Surely you are not going to
pass up this wonderful chance for success.

1 Wil Train You At Home In Your
Spare Time

I bring my training to you. Hold your job.
Give me only part of your spare time, You
don’'t have to be a collegze or high school
graduate.  Many of mv graduates now mak-
ing big money in Radio didn’t even finish the
grades. Boys 1%, 15 years old and men up
to 60 haye finished my course successfully.

You Must Be Satisfied

I will give you a written agreement the day
you enroll to refund your money if you are
not satistied with the lessons and instruction
service when you coinplete the eourse. You
are the only judge. The resourcesof the N_R. .
Pioneer and Largest Home-Study Radio school
in the world stand back of this agrecment.

Get My Book
Find out what Radio offers you. My 61-page

plinsand ideas that have proved y
suceesslul for them—sliow you

With My Course

You can build 100 cir~
cuits with the Six Big
Outfits of Radio parts
I give you. The pictures
here show only three of
them. My book explains
my method of giving prac-
tical training at home.
Get your copy !

This ook,
Rder oo

== book, “Rich Rewards in Radio**
points out the money making op-
portunities the growth of Radio
has made for you. Clip the cou-

n. Send it to me. You won ¢
R: obligated in the least.

Address
J. E. Smith, Pres.
Dept. 9T95

\ National Radio Institute
Washington, D. C,

15 coupon is good fo

a FREE copy of m

J. E. Smith, alualie Bootk
President
Dept.,9T95,
National Radio Institute, Washington, D. C.

Dear Mr. Smith: Send me your book. I
want to know mere about the opportunities
in Radio and your practical method of teaching'
at home in spare time. This request does.

not obligate me to_enroll and I understand A
no agent will call on me.

WwWWwWw.americanradiohistorv.com
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Get into ELE
—Learnin 90 Days-Without Books—

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 2 week. Let
me show you how to qualify for jobs leading to salaries of $50, $60 and
up, a week, in Electricity—NOT by correspondence, but by an amaz-
ing way to teach, that makes you a practical expert in 90 days! Get-
ting into Electricity is far easier than you imagine! Act now, today!

NEW --Quick Amazingly Easy Method!

Lack of experience— age or advanced educa-
tion bars no one. I don’t care if you are 16
yearsoldor40. It makes nodifference. Don’t
let ]ack of money stopyou. Most men at Coyne
have no more money than you have.

Earn While Learning
If you should need part time work, I'll assist
youingetting it. Then, in 12brief weeks inthe
great roaring shops of Coyne, I'll trainyou as
you never dreamed you could be trained.

No Books

You work on rea! live electrical machinery, building real
battertes, winding real armatures, operating real motors,
dynamos and generators, wiring real houses, etc., ete.-
here in this world famous parent school. with ita hun-
dreds of thousands of dollars worth of new up-to-date
electrical equipment.

Jobs—Pay—Future

Don’t worry about & job. Covne training settles the job
question for life. Clyde F. Hart got & position as elec-
trician with the Grent Western Railroud at over $100.00

My Course includes Aeroplane Electricity
Not a Correspondence School

c OY N E ELECTRICAL

SCHOOL

H. C. LEWIS, Pras. Established 1899

500S. PaulinaSt., Dept.B9-95, Chicago

}.
—
A
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a week. That's not unusual. We can point to Coyne men
making up to $600.00 a month. Easy to get joba leading
to $50 & week and up, while starting your own electrical
business puts you in a position to become independent.

Get the Facts

Send now for my big book containing 150 photograph re-
productions telling the whole Coyne atory. It tells you
how many earn expenses while training and all about our
lifetime employment service. We are now in our new
$2.000,000 school—the finest school in the world devoted
to the exclusive training in Electricity.

Coyne is Your one great chance to get Into electricity.
Every obstacle is removed. This school is 30 years old—
Coyne training is tested —proven beyond all doubt—en-
dorsed by many large electrical concerns. You can find
out everything absolutely free. Simply mail the coupon

Prepare for Jobs
Like These

Here are a few of hun-
dreds of positions open to
Coyne-trained men. Our
free employment bureau
gives you lifetime employ-
ment service.

Armature Expert
up to $100 a Week
Substation Operator
up to $65 & Week
Auto Electrician
%0 a Week and up
Inventor - - - Unlimited
Maintenance Engineer
up to §100 3 Week
Bervice Station Owner
a Week and up
Radio Expert $50 0 Week andup

and let me send you the big, free Coyne book.

Send for Free Book!

& & & N B § 2R B § R 2 ¢ N BN N J§ I
Mr. H. C. LEWIS, Pres.
] COYNE ELECTRICAL SCHOOL, Dept. B9-95
I $00 $0. Paullna Street, Chicago, 111.

Dear Mr, Lewis:—=Without obligation send me your big free
catalog and details of Free Employment Servic'e, Aviation,

Radio and Automotive Courses, and how 1 can "“earn while
I learning.”
]
I Name. S
: Address. ... = —
B City. State.
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The Moore-Daniels Receiver........ By Alfred ]J. Daniels ¥

This article by one of the co-designers describes

in detail how to build a complete radio set with which

there should be no difficulty in duplicating the coast-
to-coast reception record of the original model.

The Problems of Television............ By D. E. Replogle
This is a non-technical treatment of the technicali-

ties which constitute present day television reception
and transmission, together with a consideration of the
factors which control its practicability. Ky

Cone Diaphragms and Sector Diaphragms,
By Dr. Eugen Nesper (Berlin)
The principles of operation and construction details
of a new and desirable type of reproducer differing
from others now in use, are described.
Servicing the Broadcast Receiver..... By Julius G. Aceves
This article will interest the majority of readers
of RADIO-CRAFT magazine, and the service men will be
particularly appreciative of the table which appears
in the article, describing the various troubles which
develop in broadcast receivers, and their remedies.

RADIO-CHRAFT is published on the Sth of the preceding month.
year, subscrption price is $2.50 a year in
Canada and foreign copintries, $3.00 a year. Hincle copies 25c.  Address all contribu-
tions to Faditor, RADIO-CRAFT. 96.9% Park Place, New York Publishers are not
responsible for lost Mss, Contributions cannot be returned unless authors remit full
postige.

12 pumbers per
inlted Btatex snd {ts possessions. 1In

RADIO-CRAFT—Monthly—application for sccond class matter in the PestoMece of
New York, under the act of March 3, 1879, pending. Title reglstered U 8. Patent
Office.  Trademarks and copyrights by permisalam of Gernshack Pubtleations. Inc.
98 Park Place, New York Clty, owner of all trademark rlzhts, Copyright 1920, by
¢. 1", Ine. ‘Text and illustrations of this mAgazine are copyrright and must not be
reprodured withont permission of the copyright owners.

NADIO-CRAFT Is for sale at all principal newsstanda in the Unlted States and
[ . Luropean acents: lirentanc’s. Lomdon and Paris,  Printed in U. 8. AL
17 YOU WISIT T0O SIBSCRIBE to RADIO-CRAFT, make out all remittances to
the Terhnl-Craft Tubllshing Corn., 96 98 Park Placs, New York Clty. e mure to
mention the name of magazine you wish to subserihe for, aa we are alw0 agents for
the following magazines: SCIENCE WONDER ESTORIES and Al \WONDFR
STORIES. suhseription price of which 1s the same as RADIO-CRAFT. Subseriptions
ran he male in eomblination with the above puhlicatlons. at a reduced club rate.
Ask for Information. Subscriptions start with current issue. WIEN YOUR SUR.
SCHTPTION EXPIRES, we enclose a renewal hlank In the last number. No sub
seriptlons contlaned unless renewal remittance received

fhanze of Acdress. Always give us old as well as new address and notify us as
far 'n adrance as possible.

This magazine is pubiished by

TECHNI-CRAFT PUBLISHING CORPORATION

H. GERNSBACK, President S. GERNSBACK, Treasurer

Chicago Advertising Representative: L. F.

Editorial, Advertising and General Offices

JOSEPH M. HERZBERG, Vice-President

IRVING 8. MANHEIMER, Secretary
McCLURE, 737 North Michigan Avenue

96-98 Park Place, New York City

-I--I-+-I--l--l--l--l--l--l--l‘-l'-l--l--l-+++++++++++++*++++++-I-+-I-+-l+-l»-l-+~! +4btt bbbttt bbb bbb A
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Easy Ways
7o Make’32%an hour
inn Your Spare Iime

inIRADIO

Fach of these plans, developed by the Radio Training
Association of America, is a big money-maker. Set owners every-
where want to get rid of static, to have their sets operate from the
electric light socket, the tone improved, and the volume increased,
and transformed into single-dial controls. Phonograph owners want
their machines electrified and radiofied. If you learn to render these
services, you can easily make $3.00 an hour for your spare time, to
say nothing of the money you can make installing, servicing, repair-
ing, building radio sets, and selling supplies.
Over $600,000,000 is being spent yearly for sets, supplies, service.
You can get vour share of this business and, at the same time, fit
vourelf for the big-pay opportunities in Radio by joining the Asso-
ciation.

Join the Radio Training
Association of America

A membership in the Association offers you
the easiest way into Radio. It will enable
you to earn $3.00 an hour upwards in your
spare time—train you to install, repair
and build all kinds of sets—start you in
business without capital or finance an in-
vention—train you for the $3,000 to $10,000
big-pay radio positions — help secure a
better position at bigger pay for you.

ACT NOW —If You Wish the
No-Cost Membership Plan

To a limited number of ambitious men, we will give Special Memberships that

To socure one, write today. We will send

you details and also owr Radio Handbook filled with dellars-and-cents radio
deas. It will open your eyes Lo the money-making possibilities of Radio.

RadioTrainingAssociation of America

4513 Ravenswood Ave., Dept. RCA-6, Chicago, Il

may not—need not—cost you a cent.

A membership need not cost you a cent!

The Association will give you a com-
prehensive, practical, and theoretical
training and the benefit of its Employ-
ment Service. You earn while you learn.
Qur cooperative plan will make it possi-
ble for you to establish a radio store.
You have the privilege of buying radio
supplies at wholesale from the very first.

. RADIO-FY%F
D ONG SRR Y

—

Earned $500.00 Spare Time
Frank J. Deutsch, FPenn.: I have made
over $500 outof Radio sn myspare time.”’

Radio Engineer In One Year
Claude De Grave, Canada: ‘I knew
nothing about Kadio when I joined a
year ago. I am now a member of a
very excilusive organization of Radio
Engineers, and my income is 225%
greater than it was.”

Doubles Income In 6 Months
W. E. Thon, Chicago: **Six months after I
enrolied I secured the managership of
large RadioStore and doubled niyincome. '’

Radio Training Association of America
Dept. RCA-6, 4513 Ravenswood Ave.,Chicago,lll.

Gentlemen: Please send me by return mail full de-

tails of your Special Membership Plan, and also

City

mescscaccsccccanren ooy

www americanradiohistorv com

Address

copy of yvour Radin Handbook.

Name ..
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~M Reduced Prices
Mark a New Era
€t Contidence

OR a long time Silver-Marshall has felt that

the “list price” method of pricing prevalent
in the radio parts business was not conducive
to public confidence, and that it should be
discarded in favor of an honest and straight-
forward policy. The situation today is that
fully 959% of all radio parts sold go to pro-
fessional setbuilders, service men or experi-
menters with commercial connections, who
buy at a fictitious “list®’ price less a discount,
usually about 409,. As this discount is available
thru, actually, millions of mail order and
jobber catalogues, to any and every buyer, the
list price is indeed fictitious, and serves no
purpose except to destroy confidence.

For this reason Silver-Marshall, as America’s
largest parts manufac{urer,hbclievcs thﬁt the S-M Power
time has come to “clean house” in the in- . .
dustry—alone if necessary. Therefore, effective Ampllﬁers With
April 15th,all S-M list prices were reduced about Clough-System Tone
YES— 409, so that the new list prices are now about
the net prices available to all. No “dollars and Operating entirely from the a.c.
Something Happened cents” change is made—an outworn fiction light socket, and using the famous
5 only is discarded. Henceforth, the professional S-M Clough-system audio transform-
n Speakers setbuilder and service man will never be ers, these ampli.ﬁcu give ({;e very
When the S-M Appeared embarrassed when, after selling a set, he is f‘:‘l’:":ﬂe"s;ﬁ:ﬁg‘l’: 1 x‘:"::;’k"e"
confronted by his customer with a net price sirdi s
The new &M pealler i fist catalog. There will be only one“sclllng price SM 690, 1o reach 2000 or more
becoming as famous an audio on ‘S‘M apparatus—the new net-list,”” at people, has three siages (last two
d Sil M hall’ \\‘hl.Ch consu.mers, sethmlders, and pro- push-pl_lll); supplics 6 to 12 or more
product as 1lver-iviarshall's fessional setbuilders can all buy. dynamic speakers. Fading control on

panel, and chree-point switch for

immensely popular Clough-
record—microphone—radio input se-

This change is intended to, and will, protect

system audio fransfqrme.rs. So service stations and professionals, who, buying lection. Uses 1—'27, 2—'26, 2—'50,
accurately fiesngne@ is Shl.s new parts at the same prices their customers obtain, and 2—'81 tubecs. Price, less tubes,

speaker unit that it eliminates have their profits insured by a fair and gener- $147, net.
all objectionable hum as well ous differential (to cover their labor) between S-M 679, to reach 1000 or more
as “drummy” tones, and brings the cost of parts to their customers and the people, has two stagesi supplies 2 o
P 3 ff ct iired set 4 or more dynamic speakers. Binding
out both low and high pitches cost ot ja .ory WtTG 5? s i posts for microphone—radio—record
with a fidelity hitherto un- S-M believes that this frank and open policy pickup input. Uses 1—26, 1-'50,
obtainable. Two tvpes: 851 for will insure confidence among those it is 2—'81 tubes. Price less tubes, $81, net,
110-volt d.c., $29.10 net. 850 designed to protect and help—the consumer, SM “PA" type amplifiers are
’ * the setbuilder, the service station and jobbers, available for all larger experimental
for 50-60 cycle 105-120 volt . 5 : installations at surprisingly reduced

prisingly
. p n for it protects the professional from cut-price : g :
a.c. (using 1—’80 tube), $35.10 e 11; prices, as shown in ocur new April
competition, consequently makes selling eas- 15(h catalog.
net. ier, and inspires confidence, not mistrust, in

his customet.

S-AM's monthly publication, The RADIOBUILDER, is mighty intevesting
reading these days. Issue No. 12 (April, 1929) contained a forecast of
band sclector twiing as it will characterize 1930 reccivers; also a timely
discussion of the *‘one-stage’ audio trend. If you are not getting the RADIO-
BUILDER, be sure to send the coupon—and send it anyway for the new
S-M April catalog, containing new low S.M list prices, which are net.

Authorized S-M Service Stations have made money this season, and still
bigger opportunitics are opening up for them. Ask us about the Service
Station appointment.

SILVER-MARSHALL, Inc.

6419 West 65th St., Chicago, U. S. A.

Silver-Marshall, Inc. t
6419 W.65th St., Chicago, U. 8. A,
«wrr Please send me,free, the new ASHI S-M Car-

alog: also sample copv of the RADIOBUILDER.
For enclosed. viiv...in stamps. send me the '

tollowing
++.. 30c Next 12issuesof The Radiobuilder
«vv. 31.00 Next 25 issues of The Radiobuilder
SM DATA SHEETS asfollows, at2c each:
.670B. 670ABC Reservolr Power Units
. 685 Pubhc Addreaa Unipac
3 730. 132 *' Round- thc-World" Shesy

Naa 223 225 226, 256, 251 Audio Transe I

former
....No S 720 Screen Grid Six Receiver
LN S oA S i Ve o Ot Fous
<...No. igh-Voltage Power Supply and
676 Dynamic Speaker Al'nr)llﬁg:‘ve By

+...No. 8. Sar ent-Rayment Seven

+...No.9, 678PD Phonogtaph Ampllfier
.--.Na. 10. 720AC All-Electric Screen-Grid Six.
... .No. 12. 669 Power Unit (fer 720AC)
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The Reason For Radio-Craf

By HUGO GERNSBACK

NOTHER new Radio Publication? In 19297—

At this late date? Why and wherefore? Aren’t
there enough radio publications now—most of
which, as the trade well knows, are not suc-
cessful?

The answers to these most obvious questions
are quite simple,

In the first place, RADI0-CrAFT will be a strictly-specialized
class publication, covering only a restricted field, namely:
Radio set builders, radio constructors, short-wave fans, service
men, amateurs (‘‘hams”) and Television enthusiasts. As the
name of the new publication explains, Rap10-CRAFT will go
only to those who experiment and CONSTRUCT, whether for
pleasure or profit. No attempt will be made, either now or
later, te cover any other radio field.

There are in the United States and Canada, as well as scat-
tered over a number of other countries, a total of between
250,000 to 350,000 active radio enthusiasts, short-wave fans,
radio service and repair men.

This number of radio craftsmen is quite stable, neither in-
creasing greatly nor decreasing over a period of years. New-
comers continuously fill the gaps of those who drop out of
the game.

Few people—even those well versed in radio matters—realize
that this condition has prevailed since 1912. That is, there
have heen between 250,000 and 350,000 “radio-bugs” every
vear since that time—Ilong before broadcasting started. It is
true that this number increased greatly from 1922 to 1925,
when thousands of additional new “fans” came into being. It
is this condition which confused so many newcomers, particu-
larly radio manufacturers, because they looked upon 1922-25
conditions as standard; when they should have looked to the
1913 or 1920 barometer, which was normal, just as 1928 or
1929 is normal.

Having been a publisher of radio magazines continuously
from 1908 till the present, I believe that I can talk with
authority on the subject.

It is my sincere conviction that there will always be from
250,000 to 350,000 radio constructors, in one line or another.

In 1912, when I established the world’s first radio magazine,
“MoDERN ELECTRICS,” we had that many. Then it was “wire-
less”—in the days of the crystal detector and the spark coil.

In 1914, when I issued “THE ELECTRICAL EXPERIMENTER,”
the story was the same. The vacuum tube had just come on
the horizon to stimulate new interest.

In 1919, when I established “Rapio NEws,” broadcasting
was just about to give the radio enthusiast a tremendous
impetus.

In 1929, with the birth of RADIO-CRAFT, the story still re-
mains the same. Television, now an accomplished fact, is just
ready to emerge from the laboratory. In due time it will
create another “1922-1925" boom—unhealthy to be sure, but
inevitable just the same.

In 1929, too, radio takes on still other new interests. New
tubes—the screen-grid, for instance—and power amplification
for theatres, halls, etc., have created new radio outlets. The
A.C. set is still in the ascendancy. There is a small boom at
present in short-wave activities.

What next year will bring, no one can foretell. But one
thing remains certain—there will be from 250,000 to 350,000
radio enthusiasts who will build and buy, And se it will be
in 1935 and 1940.

At any rate, I back up my belief in radio by getting out a
new and better radio publication—a most difficult task, when
it would be simple to get out publications in a different field.

But I have beerd urged by a number of radio friends and
advertisers to start a specialized radio publication and 1 am
doing so now; in the face of the fact that practically ALL
other present radio publications are admittedly on the decline.

Rapie-CRAFT will start its life with a bona-fide circulati--
of over 75,000 radio readers, the second largest radic magazine
circulation in America. It is my belief that, within one year,
Rap10-CRAFT will have the largest circulation of all radio
publications.

The editorial policy of RADIO-CRAFT will be along purely
constructional and experimental lines. 1 quote from the cir-
cular letter sent to prospective subscribers, of the classes men-
tioned above:

“Contents of RapIo-CrAFT will be: The Newest Hookups;
the latest things in radio; every new article and apparatus
brought out; radio construction galore; service men’s data;
short-wave dope by the ream; a real section on questions and
answers; blue-print articles in profusion—in short, you'll get
a “He-Man” radio dope sheet that’s chock-full of the very stuff
you want, in language that’s your own.

“And this is what you won't get:

“Re-hash stuff, so sadly prevalent in present-day radio
magazines; pictures of the latest radio mast in Timbuctoo;
stories of how Roxy killed a fly on the mike; picture gallery
of radio broadcast announcers flanked by goggle-eved so-
pranos; radio mathematics that are swell food for Einstein,
but that give you indigestion; curves, graphs and charts of
everything tmaginable—glorious dope for university profes-
sors. but a total loss to you.”

RADI0-CRAFT—first, last and always—will be edited solely
for its readers. It is not edited for advertisers; if it were, it
would and could not have a continuous reader-support and
would be useless to the advertiser. Advertising must pay—
it can do so only by giving the readers what they want and
when they want it; so that they will be in a position, by mere
strength of numbers, to adequately support the advertisers.

On the other hand, Rapio-CrarT will go out of its way to
co-operate with worthy manufacturers. If a manufacturer has
a new set, a new kit, a new circuit or a new product, I want
to publish it first. Only in that way can Rapio-CrRAFT become
the greatest and most widely-read radio builders’ magazine.

Readers and manufacturers alike will be gratified in learn-
ing that a recent test letter mailed to over 5,000 radio builders
brought back the information that 78 per cent of those reply-
ing desire to have the manufacturers’ names mentioned.

Accordingly, RAD10-CRAFT will mention the names of manu-
facturers of all products described in its columns.

But please do not judge future issues by this one. Remem-
ber, this is a summer issue and all radio publications sell poorly
during the summertime.

Future issues will contain a great deal more material than
the present one.
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The “Supreme’” Power Amplifier

HE custom set builder and the

experimenter will welcome the
“Supreme” Power Amplifier, described
in detail by Mr. Jack Grand, Four 1
stages of audio amplification are avail-
able.  The first stage is used only
where the input voliuge is extremely |
low. Tie first stage incorporates the :
’27 wype tube, as does also the second {
stage, This is done to eliminate ihe
hum, which would result if type 20
tubes were used in these siages. Type
26 tubes are successfully used in the
next stage, two in push-pull being
shewn. The last, or power stage, in-
cludes type *50 tubes in push-pull.
With the particular arrangement shown
unusual quality and volume are ob-
tained. The volume range is from a
whisper to auditorium power.

Introduction

HE tremendous popularity of the

I new talking and sound reproduc-
ing equipment used in conjune-

tion with motion picture and pub-

lic address systems has opened up a new

field of endeavor for the man who here-
tofore has made a business of building

*Technical Staff, Sun Radio Co., New
York City.

By JACK GRAND *

custom receivers and servieing standard
equipment.

The comparative simplicity of the con-
struction of an amplifier suitable for the
average theater or hall lends itself to
the radio man as a new source of profit.

One method of reproducing theatre
music, speech or sound comprises a photo-

changes in transparency of the path on
the side of the film.

Ancther method consists of the fa-
miliar act of reproducing the music or
speech on a phonograph record and tim-
ing it to the picture.

The latter method is the most common
one and is very satisfactory. The

Power amplifiers are not usually a thing of beauty,

However, the balanced and efficient appear-

ance of this panel is an inducement to construct the power plant.

electric cell which is actuated by an elec-
trie lamp placed so that the film is be-
tween the lamp and the cell. A small
path on one edge of the film is used to
control the amount of light reaching the
cell, which has the property of conduct-
ing electric current when a beam of
light is directed at it. Various light
densities allow ditferent quantities of
current to flow in the cell and the light
variation is obtained by the small

“Bird's eye' perspective of the “Supreme” Power Amplifier.

to wiring of the subpanel type.

The neatness is due in good part

Circuit bum is eliminated by proper parts placement.

www americanradiohistorv com

amplifier described here can be employved
with either method with modifications for
use with a photoelectric cell but is
particularly adapted for use with the
phonograph method of reproduction.

New records much larger in diameter
than the familiar standard 12-inch dise
are available and the complete musical
score is recorded (ordinarily, at the time
the picture is shown in the studio).
These records are available to the mo-
tion picture exhibitor and are rented
with the film.

Each record runs for 8 to 10 minutes
and a double turntable should be em-
ployed so that as one record is ended
the other record can be ‘“faded in” and
continue without changing its tempo, so
that it does not lag or speed up ahead
of the picture.

Controls are available which allow the
pick up to be changed from one turn
table to the other without noises due to
the opening of electrical circuits. The
changing from one record to another is
termed “fading”.

The turn-tables run at speeds of 30
to 33 R.P.M. in contrast to the 78 revolu-
tions per minute for standard phono-
graph records.

Placing the Reproducers

Each theater or hall has some peculiar
acoustic fault which may have to te
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Schematic circuit of the “Supreme” Power Amplifier. The power output of the arrangement is sufficient for hall or theatre. if desired.

Plenty of power is available for good loud speaker volume from weak stations. where the “noise level”

of the radio-frequency and detector part

of the set does not exceed the ‘‘threshold value™ of the signal desired.

overcome, but on the whole good results
may be obtained by placing the repro-
ducers on the platform behind the pic-
ture screen or in the orchestra pit. The
place generally giving the best results
and the utmost realism is behind the
screen.

The screen in this case should have
the quality of reflecting the images prop-
erly and at the same time allowing the
sound to come forward toward the audi-
ence.

An amplifier of this type will furnish
coverage for houses with a seating ca-
pacity up to 2,500 people very satisfac-
torily with the correct number and place-
ment of dynamic speakers.

Speakers of the heavy duty type are
available and should be used to handle
the power output of the amplifier, which
will be from 12 to 15 watts of undis-
torted output.

The compactness of the physical de-
sign and the good engineering practice
incorporated in this equipment coupled
with the advantages of accessibility of
tubes and other parts for replacement or
repair are extremely valuable to the man
who builds such equipment as well as to
the theater owner who desires; and must
have good service and operation at all
times.

The importance of this new develop-
ment in the art of entertainment is so
great it is imperative that material used
in the building of such an amplifier
should be of the best electrical and manu-
facturing design and carefully tested be-
fore being installed or even assembled.

The equipment specified in the material
list with this article was carefully se-
lected by its designer and used with the
consideration of quality and reliability
foremost.

Description of Amplifier

The two Jewell meters are mounted
on the front panel as well as the “C”
bias adjustments and, with the jacks,
permit determining the proper selection
of the various bias voltages correspond-
ing to the plate voltages specified by the
tube manufacturer. The two tip jacks
connect with the milliammeter and a
cable with a plug is attached so that the
various currents can be measured by

Sub-panel appearance of the power amplifier described in the text.
symmetry of appearance.

www americanradiohistorv com
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Exact panel layout used. This may be followed exactl
510ning of the panel,

simply plugging into the jacks on the
bottom.

Closed circuit jacks are used, and fa-
cilitate circuit checking. If one ecircuit
should become inoperative it is possible
to make a quick check and locate the
faulty portion of the audio circuit by
noting the meter indications for each
tube. The left hand jack switch meas-
ures the A.C. voltage applied to the
“250” power tubes or the 281 (or 381)
type rectifiers.

The right hand jack switch connects
to an additional 27 type tube ahead of
the first A.F. transformer. This is con-
venient if the voltage generated by the
pickup is very small. The main advan-
tage is that it permits full output of the
power tubes without using the usual
pickup connection (which is to use the
detector tube of the radio set as a first
stage audio unit); it is not necessary
with this design to have the tubes in
the R.F. and detector unit operating.

A radio receiver may be connected di-
rectly to the first A.F. transformer so
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Support bracket detail.

that a radio program may be used in-
stead of the phonograph pickup. This
feature is particularly desirable during
the broadcast of national interest events.
The 72-A jack switch controls this.

A microphone may be substituted for
the pickup, it being necessary only to
use the proper impedance value in the
primary of the matching transformer
feeding the first audio stage.

The R-190 unit shown and listed is
particularly recommended in the position
shown, due to its particularly high im-
pedance. This unit aids low note re-
production considerably.

There are no jacks shown in the grid
circuits of the amplifier tubes. However,
a 0-1 milliamp. meter may be connected
in the grid return lead to check the indi-

i
Panel 9r28 xVa'

y, or it may be modified if a change in the parts used necessitates the re-location or dimen-
This may be redrawn to full scale and used as the template.

vidual tube and its associated circuit
operation. A reading will indicate grid
current. This condition will result in
distortion; perhaps not immediately, but
in a short time. Either the push-pull
circuit is unbalanced due to wrong con-
stants of the units used, or the tube is
not sufficiently well matched to its com-
panion tube, in the instance of the push-
pull stage; grid current in the first tube
circuit is seldom found.

It may not be desirable to ground every
instrument.

An increase in the plate potential of
the ’27 type tube may greatly improve
the quality. Of course, the “C” potential
must be balanced accordingly.

The layout of the base panel is pleas-
ing in appearance and designed so that
magnetic coupling is reduced to a mini-
mum. The hum at the output is remark-
ably low and at no time can it be heard,
even when used with dynamic speakers
mounted on large baffles, at a distance of
more than a few feet. Tests showed that

(Continued on page 41)
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ALL ROES BRILLED-USING PARTS AS TEMPLATES.

Parts layout. This arrangement was found to be the most satisfactory one for realizing the maximum amplification of the circuit without audio
feedback or hum generation. Any substitutions must be made with extreme care.
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Pick the job youn
want and fill it

RADIO INSTITUTE in Y months

OF AMERICA

RADIO INSTITUTE OF AMERICA .
Dept R. C. 7. b 5%

326 Broadway, New York, N. Y. ~

Gemlemen: Please send me your big FREE 50-page
book whieh describes the briltiant opportunities in

Radio and your lalmrulury-mellmd of guaramtecd
instruetions at home.

Name

Address
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VER five years ago, the Hark-
ness single tube Reflex was de-
veloped for the custom set build-
er. Its reception was immediate
and widespread. "

Each succeeding year the custom set
builder was offered a new model receiver
incorporating the latest developments of
the period. These ranged from the 3-
tube “Counterflex” to the “Screen Grid
5” of last year, and included the 6-tube
‘“Counterfonic” receiver in which the now
well-known Hiler audio amplification
system was introduced.

Up to a year or so ago it was gen-
erally considered that radio frequency
amplification had reached its zenith; that
it remained only to increase the number
of radio frequency stages in order to
increase the sensitivity of a receiver.

The advent of the screen grid tube
swept into the discard all these ideas.

With an amplification of perhaps 10

*Kenneth Harkness, Inc.

e e e e S b g i

HE custom set builder who wants

to construct a single dial control
receiver having as few controls as pos-
sible and incorporating the latest de-
velopments in circuit arrangement,
will do well to build a screen grid
design such as the one described by
Mr. Harkness, the 1929 DeLuxe model

of an earlier engineering job.

Selectivity, sensitivity, volume and
quality are all combined in correct
degree, in this radio receiver.

It is designed to fit standard cab-
Even the A.C. model with its
entire carrent sapply can be accom-
modated in such a cabinet.

inets.

E
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1929 “*Harkness Screen Grid De Luxe™

By KENNETH HARKNESS *

per stage, the older tubes were consid-
ered to be performing particularly well.
The new tube, with its amplification
ranging to 200, and better, depending
upon the frequency, changed these ideas
entirely.

It has taken some time to perfect the
circuits which function best with the
screen grid tube, The “Screen Grid 57
of last year was a big improvement over
receivers of that time. However, labora-
tory experiments have shown the way to
increased amplification, selectivity, sen-
sitivity and volume, using the screen grid
tube.

For example, it was at first consid-
ered desirable to have controllable oscil-
lation in the radio frequency stages as
an aid to sensitivity. Later experiments
proved that elimination of this circuit
oscillation would result in increased sen-
sitivity. By proper placement of parts,
judicious secreening, correct circuit con-
nections, coil and condenser constants

-«
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SG-50

HARKNESS HARKNESS HARKNESS
AUDIO DOUBLE IMPEDANCE OUTPUT
TRANSFORMER AUDIO COUPLER FILTER
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Schematic circuit of the battery model, Harkness Screen Grid 1929 DeLuxe model radio receiver.

The text information is complete even to

radio frequency coil data, although most experimenters will prefer to obtain manufactured coils and use the construction time for other purposes.

Corrected D.C. coil numbers are:

and resistance values, this circuit oscil-
lation was successfully eliminated.

Also, the coil constants of the 1928 re-
ceiver were improved upon, taking full
advantage of the other circuit modifica-
tions. This has all resulted in increased
sensitivity and selectivity in the 1929
receiver.

The older set, too, used a volume con-
trol which has since then come into quite
general use. However, it was noted that
at low volumes for local reception, de-
tection took place in one or more of the
radio frequency tubes. This caused con-
siderable tone distortion. To correct this
experiments were conducted with vari-
ous forms of volume control. The result
was incorporated in the new receiver.

The Harkness Laboratory is located in
downtown New York and few receivers
are capable of cutting through the locals
to bring in distance. The new DeLuxe,
however, tunes in WLW, Cincinnati, at
four o’clock in the afternoon, and a long
list of “outside” stations during the early
evening hours. WABC, a loud local, res-
onates at 59 on the dial; at 58, WLS,
Chicago, comes in and Toronto (CFCA)
at 61.

The custom set constructor will wel-
come a receiver with this sensitivity and
selectivity, which requires only one tun-
ing dial.

This receiver can be built either for
D.C. or for A.C. operation. The changes
necessary to modify one to the other are
included in this article,

Construction Details

To a considerable extent, the radio
frequency transformers are responsible
for the unusual sensitivity and selectiv-
ity of the “Screen Grid DeLuxe,” so
these will be described first,

After many experiments to determine
the most efficient method of coupling the
stages of a screen grid R.F. amplifier it

was decided that the transformer method
is the best, proviled the transformers
are correctly designed.

Many different types of transformers
were wound before the type finally de-
cided upon was adopted.

By winding the primary with very fine
wire a large inductance was obtained in
a very small space. This primary is
wound over the secondary at the low po-
tential end of the secondary coil, both
coils being wound in the same direction
and thin insulation used to insulate one
winding from the other. The capacity
between primary and secondary is thus
kept low but magnetic coupling of the
correct degree is obtained. Experiments

$G-10, §G-60, §G-60, and bv-pass condenser value: 0.5 mid. (not “5" mfd).

proved this transformer to be highly
efficient at all points on the tuning scale.

The oscillation controls previously de-
scribed in a general way are more com-
pletely described below.

Experiments made with various mod-
els of the 1928 model DeLuxe indicated
that the mechanical arrangement of the
radio frequency components had most to
do with circuit oscillation.

A triple-gang condenser was used and
it was necessary to run relatively long
grid leads to the stator plates. At the
very high amplification level of the screen
grid tube, considerable capacity coupling
was experienced which caused circuit
oscillation. Tn addition, the couplings be-

As the A C. model appears when looking down into the cabinet.
identical with the battery arrangement.
needed for battery operation, although the “B’ eliminator feature of the pack can be applied.

www americanradiohistorv com
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Of course, the power supply unit shown in rear is not
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tween the stator units of the variable
condensers added their bit to the capac-
ity coupling between circuits.

These faults were eliminated by using
individual variable condensers and spac-
ing them more widely; and locating them
closer to the coils which they tuned.
From a practical standpoint, these short
grid leads and condenser placement elim-
inated capacity feedback.

Those who do not live in large cities
and wish to “fish” for stations by the
beat method may do so by increasing,
from 45, to 67 volts the plate potential
of the detector; this is also the screen
grid voltage.

As the schematic circuit shows, com-
plete volume control is obtained by vary-
ing the potential of the first tube screen
grid, as against varying the screen grid
voltage of every screen grid tube in the
set. As the current load through the
100,000 ohm volume potentiometer is less
this way, there is less chance for micro-
phonic eontact noises.

Unit Details

As variable condensers of .00035 mfd.
eapacity are used, the radio frequency
transformer secondaries consist of 125
turns of No. 28 enameled wire on a one
and one-half inch closely threaded bake-
lite tube. The number of primary turns
varies and is indicated by the type num-

RADIO-CRAFT July, 1929
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The schematic circuit of the A.C. model
coils is specified in the text.

ber (for example, “SG-10,” the antenna
coil, has ten primary turns.) No. 38,
D.S.C. wire is used.

To balance the tuned circuits, as a
final adjustment, midget condensers of
35 mmifd. are used in shunt to the tuned
circuits. Their purpose is to balance the
wiring and internal tube capacities, as
well as the capacity variations of the
other parts used. This results in maxi-
mum sensitivity and selectivity at all
points of the tuning scale, and correct

Corrected A.C. coil numbers are:

The correct number of turns for the radio frequency

5G-10, 5G-40, SG-40.

dial readings. These equalizers are ad-
justed with an ordinary screw driver.
(It is not necessary to use an insulated
screw driver for this purpose as the
movable leaves of the equalizers are
at ground potential. This is a desirable
attribute.) The adjustments are made
on a distant, weak station; the equalizers
must be adjusted very slowly and care-
fully.

A fixed condenser of .0001 mfd. capac-
ity in series with the antenna serves to
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TO POWER TRANSFORMER

NOTE ; ALL PARTS SHOWN TOP VIEW.
EAR THIS IN MIND WHEN
WIRING UNDER SUB-PANEL.

Pictured layout and circuit connections of the A.C. model (which is practically the same as the battery model) Harkness set. Exact coil sizes

are given in the text.

This particularly satisfactory R.F. arrangement may be followed by any form of audio amplification,

The circuit balancing

variable condensers connect directly to the tuning condensers.
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| “Protecto” Air-Cooled
| age Regulator. -
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Price, $1.75
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“Protecto” Combination Air-Cooled Volt-
age Regulator and Aerial Plug.
Price, $2.50

SETPLUG
WIRETO GROUND

WALLO%UTLET
FIXTURE SOCKET

“Protecto”

Senior Interference Elim-
inator. -

Price, $12.50
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RADIO - CRAFT
%% | Radio Set Owners!
OR
T Why keep replacing burned out

radio tubes? Why be bothered with
interference spoiling your reception?

The New Air-Cooled Automatic Voltage
Regulator is guaranteed to prevent your
radio tubes from burning out by keeping the
line voltage at the normal 110 volts. It holds
back all excess current that damages tubes
and set. Also acts as a fuse in case of short
circuit in set, preventing damage to tubes
and set wiring.

The New “Protecto” A:ir_-Cooled Combination
Aerial Plug and Voltage Regulator is made

for those who desire to have a superior aerial |
connection and protect their tubes at the

same time.

Many of the noises .;vhich are blamed on
“static” are in reality disturbances from the

electric light circuit.

The “Protecto” Interference Eliminator as-
sures clear, static-free reception.

The “Protecto” Interference Eliminator is
manufactured in two models. The Senior
Model is connected directly to the set and the
Junior Model is connected to the source of
interference.

“Protecto” Products are sold by all Progres-
sive Dealers. If your dealer cannot supply
you, send your order directly to us.

vvey

Manufactured and Guaranteed by

THE PROTECTO MFG. CO.
2211 Cortelyou Road Brooklyn, N. Y.
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The humless current supply unit of the A.C. model. (A full wave rectifier is an aid in reducing hum.)

balance various antenna conditions. A
short circuiting switch cuts this in or out
of circuit. For short or indoor aerials
the condenser is not needed. For long
aerials it will be used to balance the
dial readings and increase selectivity.

The Hiler System audio units are used
{(under license) for the second stage and
a 3.5 to 1 ratio audio frequency trans-
former for the first. The coupling con-
denser value required for the double im-
pedance unit is ,02 mfd. for the particu-
lar impedances used. This is built into
the unit, as is also the 1.0 mfd. fixed
condenser in the output unit. The audio
system finally developed has just the
right characteristics for the tubes recom-
mended ('01A's and a '71 type tube).
Bass notes and highs as well are clearly
amplified without the usual accentuation
of either,

The list of parts for the D.C. kit fol-
lows:

Battery Model Parts

1—Front Panel, drilled and en-
graved, 7 x 21 inches

1—Sub-panel, drilled, 7 x 20 inches

1—Pr. Harkness Sub-panel Brackets

1—Harkness R.F. Coil, Type SG-10

2—Harkness R.F. Coils, Tyvpe SG-60

3—Harkness Aluminum shields

1—Harkness A.F. Transformer

1—Harkness Double Impedance
Coupler

1—Harkness OQutput Filter Unit

3—U.S.L,, .00035 mfd. Variable Con-
densers

3—Hammarlund Equalizers

1—Hammarlund Drum Dial

3—Aerovox, .5 mfd. Fixed Conden-
sers

3—Aerovox Fixed Condensers, as in-
dicated

1—Aerovox Grid Leak Mounting

1—Aerovox Grid Leak, 2 megs.

2—Saturn Switches

1—Centralab Potentiometer, 100,000
ohms

5—Eby UX Tube Sockets
2—Eby Tip-jacks
2—Carter Shield Grid Tube Clips
1—Carter, 10-ohm Resistance
1—Carter, 1-ohin Resistance
1—Condenser Shaft, one- gquarter
inch

9—Eby Binding Posts

And the usual collection of hardware.

The A. C. Model

The tubes used in the A.C. model are
of the 20-second, 15-volt type made by
Arcturus.

As the cabinet is standard for either
set, there is no need to obtain a special
cabinet to house the power unit neces-
sary to operate the A.C. receiver. The
Corbett cabinet is 12 inches deep and this
is quite sufficient.

The A.C. kit is constructed as two sep-
arate units, the receiver and the power
supply. Then, their connection strips
are strapped together to complete the set.

The right hand switch of the A.C.
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model! is used to control the line supply
to the power unit and hence, to the re-
ceiver.

When A.C. tubes are used, it is recom-
mended that the primary turns of the
second and third radio frequency trans-
formers be reduced to 40, as the charac-
teristics of these tubes are not the same
as the battery type. Instead of 15 volt
tubes, lower filament voltage tubes such
a3 the UY-224 can be used. A few cir-
cuit modifications, outlined in a Direction
Sheet accompanying each tube, complete
the change.

Exeept for a few changes, the parts
for the A.C. model are the same as for
the D.C. model. There is one more Aero-
vox fixed condenser, 0.5 mfd.; but only
two binding posts. Instead of a Carter
10-chm resistance, a Carter 100-ohm re-
sistance is used. Instead of type SG-60
radio frequency transformers, type SG-
40 are used. The Carter one-ohm resis-
tance is not needed.

The layout and wiring of the power
compact are clearly shown in the illus-
trations. The unit delivers full power to
the receiver and therefore motor-boating
does not result. If the filament trans-
former is left out of the construction, a
satisfactory “B” supply remains for the
direct (*“A”) current medel set.

In fact, any receiver can incorporate
this unit in its cabinet if there is a clear-
ance with the dimensions of the unit,
the size of which is, 19 inches long, by
7 inches high, by 4 inches deep.

The parts needed to build the pack
are:

“AT, ¢BY, “C” Power Unit DParts
1—Harkness Power Transformer

1—S8ilver-Marshzall UniChoke, No.
331

1—Aerovox B-C-280 Condenser
Block

1—Aerovox 996, '71 Resistance

1—Aerovox 992, 1,000-ohm Resist-
ance

1——Eby UX-type Socket

1—Terminal Strip, drilled

1—Baseboard

1—“C"” Battery (seven and one-half
volts)

Under sub-panel. A.C. model.

The twisted leads are filament supply, Sub-panel must be cut out

to make room for the control dial.

www.americanradiohistorv.com
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~GOreetings

periodical which, edited and published by men of proven ability, is certain to contribute
in no small measure to the advancement of the radio art.
meet in these pages for the purpose of treating with the latest radio circuits and refine-
And it is our hope to contribute our share to this radio
forum, in the form of AIDS TO BETTER RADIO. Keep in touch with us by

following our advertising message each month! ) .
Meanwhile, let us introduce the present members of our family, leaving for future issues the announce-

ments of new arrivals:

GRID LEAK CLAROSTAT

Micrometrically adjustable resistor of high resistance
value, for precise grid leak functions and plate resistors.
Also indispensable in short-wave work. 0-10 megohm
range.

power units. 0-5,000,000 ohm range.

SUPER-POWER
CLAROSTAT
The BRUTE POWER variable
resistor for heaviest duty in

radio power amplifiers and trans-

mitters. Three available ranges:
0-10. 25-500, and 200-100.000
ohms. Dissipates 250 watts.

DUPLEX CLAROSTAT

Two variable resistors in one, with WIRE-WOUND RESISTORS flgra’:dyA"Ull‘i’::‘iem‘;ll’:;::?lmy;s a:Ccl!‘!l::y
screwdriver adjustment. Ideal for semi- Improved and refined fixed units, with threaded fibre Sions, 15531 phonograph ick?u 3 }:e'm:
fixed resistance requirements. Two- support to prevent slipping and short-circuited turns. vided with connecting corgs ang.block
hole mourting or with speeial bracket. Accurate resistance value stamped on one end. for series or shunt applications.
CLAROSTAT ANTENNA SPEED CONTROL CLAROSTAT
PLUG Heavy-duty variable resistor in handy metal
Novel form of socket antenna plug. casing with mounting feet. Protected screw
with special coupling condenser. Batter terminals.  Short-circuiting  button.  In-
than usual antenna as a signal pick- tended primarily for Television synchroniza-
up.  Provided with long connecting tion.  Will control variable speed motor up
cord.  Absolutely safe. Draws no to % horsepower.
current.
WRITE for the balance of our story. It is obviously impossible to tell you all about
i CLAROSTATS and their uses in this limited space. Better still, send 25
cents in stamps or coin for “The Gateway to Better Radio”——88 illustrations and 20,000
words of practical radic information.
CLAROSTAT MANUFACTURING COMPANY, Inc.
- - - - -
Specialists in Radio Aids
-°
295-7 North Sixth Street - - - Brooklyn, N. Y.
— e

STANDARD CLAROSTAT

Universal variable resistor for all receiving circuit
applications and also for voltage control in radio

02
CLARGEIAT

cuits.

7 .
P i

HUM-DINGER
Unique hum balancer for A-C tube cir-
Screwdriver adjustment,
Durable. One-hole mounting.

The CLAROSTAT family
is delighted to join you in
the pages of this new radio

Month after month we shall

VOLUME CONTROL CLAROSTAT
Micrometrically adjustable resistor for controlling loud-
speaker volume, plate voltage, regeneration and other

functions in usual receiving circuit. 0-500,000 ohm
range.

Compact.

POWER CLAROSTAT

Intended for heavy duty applications,
such as line-voltage control, series-
filament control, reducing high volt-
ages to those required for receiving
circuits, for transmitters and so on.
Three available ranges: 0-10. 25-500,
and 200-100,000 ohms. Dissipates
B0 watts,

TABLE TYPE CLAROSTAT

www americanradiohistorv com
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A Portable Screen Grid Four

Uniaue and Efficient Circuit Successfully Arplied to Fortable Model

Photograph of portable receiver designed to include the new screen grid tube.

By H. G. CISIN, M.E.

This portable radio set weighs 21
pounds. It is possible to receive
Dance Music, Special Talks (“Main
Street Sketches,” and other highly
enjoyable offerings of a similar
nature), music other than that in-
tended for dancing, reports of
Sporting Events, and all the other
things which are the combined
product of the ingenuity of pro-
gram directors and the expressed
desires of radie listeners, under
very unusual conditions and at out-

of-the-way places.

As the current drain

of this tube is slight, it lends itself well to use in receivers such as this one.

IRST of all, the prospective set

builder will want to know some-

thing about the capabilities of the

Portable Screen Grid Four. This
set brings in local stations on the loop
with good volume. Even though high-
ratio audio transformers are used, the
tone quality is excellent. All local sta-
tions can be separated readily, even in
congested broadcast districts; the use
of the loop adds to the selectivity of
the receiver. The Portable Screen Grid
Four was given a preliminary test in
Brooklyn, N. Y. and it convincingly
demonstrated its distance-getting ability.
After the locals had signed off, this re-
ceiver brought in WLW, Cincinnati,
Ohio; WISV, Mount Vernon Hills, Va,,
and also several Chicago stations. These
were all brought in on a magnetic type
loud speaker. While the volume was only
fair, still the reception was clear and

readily understandable. It is possible
to increase the distance range of this
set still further, by connecting an aerial
and ground to a single turn loop, which
is closely coupled to the loop ordinarily
used for reception.

Construction Details

In the portable model, the loop takes
the place of an antenna coupler. There
is a stage of radio frequency using a
screen grid tube, a regenerative detector
and two transformer coupled audio
stages.

Only one shield is used in this set, be-
sides a cover for the sereen grid tube.

Single dial tuning is attained by
“ganging” together the two variable con-
densers. A small equalizing condenser
is shunted across the loop. A three-cir-
cuit tuner couples the R.F. stage to the
detector.

www.americanradiohistorv.com

In order to conserve space, the small
type audio transformers are specified.
A 3% to 1 ratio transformer is used
in both audio stages.

The portable requires one screen grid
tube, two ’'99 type tubes and one ’'20
power tube, Amperites regulate the fila-
ment current, If it is desired at any
time to operate this little receiver as a
home set instead of a portable, '01-A
tubes may be substituted for the '99's
and a '71-A for the '20. In this case, it
is merely necessary to interchange am-
perites, using the ones specified for the
type of tube substituted. In order that
the correct control grid bias may be ob-
tained without the use of an extra “C”
battery, a 5-15-ohm tapped resistor is
used. Various grid leak values should be
tried for best results,

The constructor will find the Portable
Screen Grid Four easy to assemble and
wire, The sub-panel method of construe-
tion is followed, with most of the wiring
performed beneath the sub-panel. The
sub-panel should be cut to the correct
size. It should fit the inside of the case
snugly, The shield bottom is then
mounted at the front of the sub-panel,
as shown in the top view illustration of
the receiver.

The variable condensers (7, 10) are
mounted next. These are “ganged” to-
gether by means of a single brass shaft,
8%” long. The condenser shaft is lo-
cated exactly on the center line of the
sub-panel. The front edge of the con-
denser (10) is mounted %" from the
front of the sub-panel. There is a space
of 1%” between the two condensers.
Coil (16) is now mounted on the shield
bottom. It should be placed far enough

CHAMOIS

S

ST

Y T e T —
i CHAMOIS CUT AWAY FOR SPEAKER
| UNIT SUPPORTING BRACKETS.

Rear detail of diaphragm and unit

mountings. If a cone is used instead

of an ellepti-cone, the drive unit will
require to be centered.
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Schematic circuit of the Portable Screen Grid Four.

Care must be used in shielding the detector circuit coils; a metal case too close to these

coils will cause a considerable loss in volume and also broad tuning.

from the front edge to leave sufficient
room for the resistance (21), when the
latter is mounted on the panel. Con-
densers (14) and (24) are mounted ver-
tically on the coil, condenser (14) being
soldered to terminal 5, of the coil, and
condenser (24) being soldered to ter-
minal 3.

The positions of the four sockets (9,
20, 26, 29) are marked and the necessary
mounting holes are drilled and then sock-
ets (20), (26) and (29) are mounted. In
order to fit the adaptor ring (8) about
socket (9), it is necessary to file off the
oval shaped flange on this socket, leaving
only the central circular portion. The
adaptor ring fits closely over this and
when fastened in place, also holds the
socket firmly.

The portion of the shield (17) com-
prising the four sides, is now put into
place. The two R.F. chokes (12) and
(15) are mounted in back of the shield
on each side of the sub-panel center line
and the R.F. choke (23) is fastened to
the left side of the shield, with its center
line 13" from the top of the shield. The
three amperite mountings (22), (27)
and (30) are next fastened in position
at the rear of the sub-panel, as indicated
in the illustration. The tapped resistor
(11) should be mounted beneath the sub-
panel. It should be soldered to the “A”
minus prong of socket (9) with the tap
nearest the free end. Condenser (13)
is also fastened beneath the sub-panel,
being soldered to the same *“A” minus
prong. If a cable terminal is used, this
should be mounted at the rear center of
the sub-panel and the two binding posts
(4a) and (5a) may be mounted directly
on this terminal.

The grid leak mounting (19) is fast-
ened near the detector tube (20). The

grid condenser (18) is mounted beneath
the sub-panel, being soldered directly to
the grid prong of the detector socket
(20). The two audio transformers (25)
and (28) are mounted as shown. Trans-
fornier (25) should be placed far enough
from the front to clear the midget con-
denser to be mounted on the panel. Holes
are drilled at the rear of the sub-panel
for the tip jacks (31, 32) and these are
mounted.

Preparing the Panel

The panel is now cut to its specified
size, 6"x11”. The exact location of the
condenser shaft is “spotted” on the panel
and a hole is drilled for this. Holes are
also drilled in the sides of the shield,
for the condenser shaft.

A hole is drilled in the panel for

M) pe—— 52—

i

NN NN, 77 : o/ N
"B"AND"C"
BATTERIES .

0N

DRY CELL
*A"BATTERIES

Rear view of the cabinet, showing
battery compartment.
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mounting the midget condenser (6).
This is located on the horizontal center
line, 2” from the left edge. A hole is
also drilled symmetrically, 2” from the
right edge of the panel, for the regen-
eration control (21). The mounting hole
for the switch (33) ig also drilled at this
time. This is located on the vertical
center line, 1” from the tcp of the panel.
A hole is drilled at each lower corner of
the panel, for fastening the panel to the
brackets. These small right-angle brack-
ets are bolted to the panel and sub-panel,
as shown in the top view drawing. The
brackets are first fastened to the panel,
then holes are drilled in the sub-panel
for them, and the panel is thus securely
fastened to the sub-panel.

The midget condenser is mounted on
the panel. Holes are drilled in the front
side of the shield for the switch and the
regeneration control and these also are
mounted. In ovder to prevent the chance
of a short circuit, a piece of varnished
cambric or similar insulating substance
should be placed between the shield and
the resistance (21).

Wiring the Portable

First, wire the “A’ minus circuit from
the cable or cable terminal to the switch
(33). Then, wire from the switch to
the amperites and from the amperites
to the sockets. The *“A’” minus lead
should also be wired to the free end of
the resistor (11).

The “A” plus leads should now be
wired from the sockets to the cable. The
various grid circuits are wired in next.
The grid lead from the cap of the screen
erid tube (9), is shielded and goes to
the stator of condenser (7). This lead
should be made as short and direct as
possible. The tube shield and also the
grid lead shield should be grounded.
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PANEL
57" X 1",
N\

NOTE, PARTS 1,13
& 18 UNDER SUB-PANEL

98
SUB-PANEL
8‘/2" x 11 n

/4
Al
/

Note the compact design.

Top view, looking downward on the Portable Screen Grid Four,
Refinements will suggest themselves
to the experimenter.

Due to the fact that the midget con-
denser (6) is located on the panel, the
lead connecting the stator to the stator
of condenser (7) and to the control grid
of the sereen grid tube, is necessarily
rather long. Hence, it is desirable to
have this lead carefully shielded also,
grounding the shield. (Unfortunately,
not all “S-G” tubes are good; therefore,
check this up when purchasing the tube.)

The plate circuits are wired next, then
the “C"” minus return from the secondary
of transformer (28) and finally all the
“B” plus returns are wired in. In wir-
ing the coil (16), if a three-circuit tuner
is used, do not utilize terminals 1 and 2.
Terminals 3 and 4 go to the rotable pri-
mary, which is used in this case as a
tickler. Terminal 8 is wired to the R.F.
choke (23). Terminal 4 goes to the
plate of the detector tube (20). Terminal
5 goes to R.F. choke (15), while terminal
6 goes to the stator of variable condenser
(10) and to the grid condenser (18).

All parts of the portable, including the
set itself, the necessary dry batteries, the
leop and the cone speaker are housed in
a wooden hox 11%"” wide, hy 13" high,
by 131" deep. The receiver itself cccu-
pies the upper part of the box space,
while there is plenty of room in the
lower portion for the necessary “A”,
“B” and “C” batteries. The set requires
three 1% volt dry cells in series for the
filament supply. The screen grid tube
draws ,132 amp., the 120 tube draws .125

amp., while each 199 tube draws only
06 amp. The totaul “A” current re-
quired is 377 amp. Six 22% volt small
size dry units are used as the “B” bat-
tery. An additional 222 volt unit serves
as the “C”. As these batteries are small,
the “life” is not very great, so do not
use a low resistance meter to check volt-
ages.

The constructional details of the car-
rying case or cabinet are given in the
accompanying diagrams. The sizes of
the various pieces of wood required will
be found in the list of parts, The loop
aerial is wound within the front cover,
the loop being of the box type. It is
necessary to determine the exact number
of turns by experiment. About 60 feet
of No. 18 annunciator wire will be re-
quired, A four turn primary is wound
alongside the loop, to permit the use of
aerial and ground when desired. A strip
of bakelite or hard rubber is fastened
within the cover, being used to mount the
four binding posts. The terminals of
the loop are soldered to the two inside
posts, while the ends of the primary
are soldered to the two outer posts.

The front cover is mounted on loose-
joint hinges and when in use rotates up-
on a swivel inserted in the top of the
case. This swivel consists of a 4" diam-
eter brass rod, 1%4” long, with a washer
soldered at its center., This rod rests
half-way in a socket in the top of the
case, made out of a bushing taken from
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an open-circuit jack. A similar bushing
provides the socket in the cover contain-
ing the loop. The loop binding posts
(4, 5) are connected to the binding posts
on the receiver (4a, 5a) by means of
two flexible leads.

When the receiver is mounted in the
case, it rests on two wood strips, 8” long
by %” wide. These are fastened with-
in the case, on each side, as shown. The
batteries fit snugly within the compart-
ment below the receiver,

The Cone Construction

The loud speaker is constructed within
the rear cover. The cone may be made
of Alhambra paper or burtex. To make
the cone, draw a large circle of the de-
sired diameter on the paper and cut this
out carefully. Then cut out a “V’-
shaped segment. The width of the seg-
ment taken out, determines the depth of
the cone, so care should be taken not to
cut away too much. The cone, as made
originally, should be a true cone, with
its apex at the center. After it has been
glued, it should be passed through the
10” hole in the back of the rear cover.
Before doing this, draw a horizontal line
41" from the bottom, showing the level
of the speaker unit drive pin. The ver-
tical center line should also be drawn.
The apex of the cone should now be low-
ered until it coincides with the intersec-
tion of these two lines, Next make a
pencil mark around the edge of the cone,
using the 10" diameter hole as a guide.
The cone should then be cut about 4"
smaller than the marking, in order to
leave space for the chamois. Four or
five pieces of chamois, about 114” in
width, should now be cut, to go around
the outside circumference of the cone.
Glue each piece to the cone with only
14" overlap, so as to form a continuous
ring. Be sure to leave enough chamois
on the outside edge to permit gluing to
the wood frame. Mount the chamois on
the frame with four thumb tacks. Then
glue one-quarter of the circumference at
a time, holding each portion with three
or four thumh tacks until the glue sets.
Work alternately on opposite sides, so
that the tension will be evenly distri-
buted, over the entire circumference of
the cone. Make certain that the distance
between the outer edge of the cone and
the edge of the frame is even all the

way around (about %" or %”). Re-
move the thumb-tacks as soon as the
glue dries.

The speaker unit is mounted on two
brass rods, having their ends fastened in-
side the cover. Tt is necessary to cut
openings in the cone and chamois with
a razor blade, for the hrackets. The
unit, when mounted, should be flush with
the rear face of the cover. The cover
containing the speaker should be
mounted on loose-joint hinges, so that
the speaker may be moved away from
the set, in case microphonic noises are
set up. The unit may be protected with
a wire screen fastened across the speaker
opening and an ornamental silk screen
mayv be placed beneath the wire.

If the Sereen Grid Portahle i3 to be
used as an automobile permanent re-
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ceiver, the “A” supply may be obtained
for storage battery tubes from the car’s
storage battery. To increase the volume
the car chassis may be used as a ground
or counterpoise and an aerial may be
used on the top or just below it. Bind-
ing posts are provided for these two
connections, although the receiver oper-
ates exceedingly well on the loop alone.

Complete List of Parts Required for the
Portable Screen Grid Four
1—Aerc Universal 3-Circuit Tuner, type
U-55, with fixed tickler unused and
with rotable primary used as tickler;
or Aero Universal Coil type U-T

(16)

2—.0005 Mfg. Hammarlund “Mid-Line”
Variable Condensers (7, 10)

4—Eby Sockets, UX type (9, 20, 26, 29)

1—Electrad “Royalty” Resistance, type
“F”, 0—2000 ohms (21)

1—2 Meg. Durham Metallized Resistor
Grid Leak with Durham Vertical
Single Mounting (19)

1—.00025 Mfg. Polymet Bakelite Fixed
Mica Grid Condenser (18)

2—Thordarson Transformers, 3% to 1
ratio, type R-150 (25, 28); or a 6 to
1 ratio, type R-151 may be used at
(28) for greater distance

2—Amperites, No. 4V-199, with Mount-
ings (22, 27)

1—Amperite, No. 120, with Mountings
(30)

1—Silver-Marshall Shield, type 631-A
(17)

3—Silver-Marshall R.F. Chokes, type 276
(12, 15, 23)

1—Silver-Marshall
type 340 (6)

2—.01 Mfd. Polymet Bakelite fixed Mica
Condensers (13, 14)

1—.0005 Mfd. Polymet Bakelite fixed
Mica Condenser (24)

1-—Carter JU-5-15 Tapped Resistor (11)

1—Carter Tube Shield, No. 322; Con-
nector Cap No. 342; with Shielded
Wire, No. 352; Adaptor Ring No. 332
(8)

1—Carter “Imp” Battery Switch (33)

2—Carter Tip Jacks (31, 32)

2—Carter Open-Circuit Short Jacks for
Loop Sockets

6—Eby Engraved Binding Posts (1, 2,
4, 5, 4a, ba)

1—Roll Corwico Braidite, Stranded Core
Hook-up Wire

1—Spool No. 22 Double Cotton Covered
Corwico Mapgnet Wire for Loop (3)

1—7-Conductor Cable with Mounting
Plate (34)

1—Can Kester Radio Seolder
Core)

1—Composition Panel, 6" x 11" x 344"

1—Sub-Panel, 83" x 10%"” x 34"

1—Gold Seal Screen Grid Tube, type
GSX222 (9)

2—Gold Seal Tubes, type GSX199 (20,
26)

1—Gold Seal Power Tube, type GSX120
(29)

1—Vernier Dial

1—Ensco Loud Speaker Unit

1—Sheet of Burtex or Alhambra Paper,

12” x 12" for Loud Speaker Cone

3—1% Volt Dry Cells (“A” Battery)

7T—22% Volt “B” Batteries (Compact,

Midget Condenser,

(Rosin
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portable type); or 3—45 Volt Bat-
teries of Compact type with one 221%
Volt Battery

4—Brass Loose-Joint Hinges

2—Brass Clasps

1-—Leather Strap for Handle

Wood for Carrying Case—White Wood
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trouble which may not perhaps be evi-
dent at first. Soldering paste often be-
comes absorbed by the insulation of
jacks, and causes current leakage. In
the plate circuit of the audic amplifier
this would not cause cbjectionable opera-
tion; however, in the radio frequency in-
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LOOP AERIAL INSIDE SPEAKER INSIDE
FRONT COVER REAR COVER
Sketch of the carrying case of the Portable described in the text. Dimensions

are shown and method of mounting cone is detailed.

2 pieces, 11%” x 6% " x %" (top and
bottom)
2 pleces, 1214” x 8% " x 3" (sides)
1 piece, 6” x 11”7 x 33" (front cover
of battery compartment)
Front Cover, containing Loop
1 piece, 1134 x 13” x %” (front)
2 pieces, 1131” x 1%" x 33" (top and
bottom)
2 pieces, 1214" x 1%"” x 38" (sides)
Back Cover, containing Speaker
1 piece, 113" x 13” x 3", with 10"
dia. hole for Cone of Speaker
2 pieces, 11%” x 21" x %~
hottom)
2 pieces, 1214” x 2154” x 3" (sides)

It mayv be well to point out a few of
the structural difficulties occasionally
encountered when constructing receivers
of this general type.

The loop jack is often a cause for poor
circuit operation. Perhaps the insula-
tion and design are good, but a poor job
of soldering can cause a large amount of

(top,
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put, or loop circuit of a receiver this
leakage may be quite sufficient to reduce
the efficiency of the receiver fully 50%.

In portable use, radio parts are sub-
Jected to vibration foreign to them in
receivers permanently placed. For this
reason, it is a good plan to use lock
washers wherever a binding connection
has been made. The crackles and general
“kicking up” often caused by poor con-
nections, are prevented by a little extra
labor.

Still another trouble in portable sets
is short circuit of the battery supply.
Usually, it is the large “No. 6” dry cells
which are the offenders, as the cardboard
cases sometimes crack, permitting the
zine of one battery to short to the zine
of another battery.

Phone cords are a source of trouble as
the ‘“tinsel cord” (as the conductor is
called) may break, or the cotton insula-
tion may absorb moisture. Metal filings
in the unit air gap will cause trouble.
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The A.C. Screen Grid ““Seven Seas’’ Console

A seven-tube radio set which includes three stages of R. F. amplification
and push pull *10°s for power audio amelification

The ‘‘Seven Seas" Console.

XPERIMENTERS, set builders,

and set users will be interested

in the schematie circuit and in-

strument arrangement of a par-

ticularly efficient receiver incorporating

A.C. screen grid tubes, which has just
been announced.

It is called the *“Seven Seas” Console,
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“Amplification Gain.” The above graph illus-
trates the great difference in amplification ob-
tained with three tuned stages using '01A
tubes as compared with three tuned stages
with screened grid tubes. in an efficient as-
sembly scientifically shielded. (This desirable
feature in a console is exclusive in the *‘Seven
Seas’ model at this writing.) To proportion-
ately indicate the gain of *27,000,” the line
would be twice the length of this page!
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because of the unusual sensitivity of the
completed unit. However, in addition to
the unquestioned feature of extreme sen-
sitivity are found the desirable qualities
of excellent tone quality and ample vol-
ume. Selectivity is adequate for present
day reception conditions.

Reasons for the Efficiency

The first requisite of the design called
for sensitivity and selectivity without
distortion due to circuit design or con-
struction. The use of screen grid tubes
answered the question of sensitivity, but
it was difficult to obtain the selectivity
necessary at the present time.

The first step was to completely shield
the radio frequency tubes and their asso-
ciated equipment. It will be noticed that
the coils are individually shielded, the
screen grid tubes are in individual shield-
ing compartments, and the variable con-
densers are in shielding cans. The ar-
rangement of the individual shielding
compartments is such as to produce a
satisfactory over-all shielding also.
Shielding is seldom used with maximum
efficiency: in a great many instance