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the most vajuable buohs cvar
written ou Radio tells how—in-
teresting facts about this great
field, and hiow T can prepare vou
in your spare time at home, to
step into a big-pav Radio iol.
GET THI1S BOOK. SEND
COUPON TODAY.

J. E. SMITH, Pres.
National Radio Institute
Dcpt. 9 X 95
Washington, D. C.

6 Big Outfits
of Radio Parts

With them you can huild 100 different circuits—learn the “how*’ and “why™
of practically every type of Radio set made. This kind of training fits you to
step into the good jobs—sends you out an experienced Radio expert. When you
complete, my Employment Department will help you get a big Radio job like
Graduate Edward Stanko, chief operator of Station WGR, or Frank M. Jones,
922 Guadalupe St.. San Angelo. Texas, builder and operator of Station KGFI
and manager of the best cquipped Radio shop in the southwest, or help
you start a Radio business of your own like Richard Butler, 1419 N. 17th St.,
Philadelphia, Pa., who made around $500 a month compared with a job as a
motorman when he envolled.

G .. . J. E. Smith
My Radio Training is the Famous Nations) Radio
«Course That Pays for Itself” Depe § Xos

Spare time carnings are easy in Radio_almost from the time you enroll. Washingten, D. C.

G. W. Page, 1807 21st Ave. S., Nashville, Tenn.. made $935 in his spare time
while taking this course. Al lohnson, 1409 Shelby St.. Sandusky, Ohio, $1,000
in Your months, and he didn't know the difference hetween a eondenser aml a
transformer when he enrolled. 1'll give vou a legal contract, hacked hy N. R L.,
pioncer and largest home-study Radio schoel in the world, to refund cvery penny
of your money if you are not satisfied. upon completing, with the lessons and
instructions received. Find out what Radio offers you—get the facts.  Mail
coupon—RTGHT NOW.

Dear Mr. Smith:

Without obligating me in

any way. send me your hig

FREE BOOK. “Rich Re-

wards in Radig,”" and all in-

formation ahout your practical,
home-study Radio Course,

Name ... Age
Address =

Town ... State...

~y

b

ME N/,llere% |
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me show you how to qua

Lack of experience—age, or ad-

RADIO-CRAFT

. 145

Amazingly 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. Let
y 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 an electrical expert in 90 days!
Getting into Electricity is far easier than you imagine!

Learn Without Lessons in QQ s

real batteries . . . winding real

employment bureau gives you a lifetime

vanced education bars no one.
1 don’t careif you don’t know
an armature from an air

armatures, operating real mo-

service. Two weeks after graduation,
tors, dynamos and generators,

Clyde F. Hart got a position as electrician

brake—I don’t exgect you
to! I don’t care if you're
16 yearsold or48—it makes
nodifference!Don’tletlack
of money stop you. Mostof
the men at é)oyne have no
more money thanyouhave.

Railroad Fare
Allowed

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

oyne, I train you as you
never dreamed you could
be trained. . . onthegreat-
est outlay of electrical ap-
paratus ever assembled in

tions . .

any electrical school . . . costinghun-
dredsof thousandsof dollars . . . real
dynamos, engines, power plants, au-
tos, switchboards, transmitting sta-
. everything from doorbells
to farm power and lighting . . . full-
sized. .. in full operation every day!

NoBooks-NoPrintedLessens

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

COYNE

500 S. Paulina Street

Prepare for Jobs
Like These

Here are a few of hundreds of
positions open to Coyne-trained
men. Our free employment
bureau gives you lifetime em-
ployment service.
ArmatureExpert, to $100 a Wk.
Substation Operator
a Week und u

Auto Eleetrician $110 a Wee
Inventor. .. .. . ...Unlimited
Maintenance Engineer

.up to $150 a Week
Service Station

Owner
. up to
RadioExpert up to

$200 . Week
$100 a Week

NowinOur
New Home

This is our, new, fire-
proof, modern home
wherein is installed
thovsands of dollars’
worth of the newest
andmogtmoadern Elec-
trical l-‘iﬁuxpmentofnll

inds. Wenowhavethe

ranged to make you
bappy and contented dur.
fag your trajning.

- Dept. 79-95

wiring houses, etc., etc.
That’s a glimpse of how
wemakeyou amaster prac-
tical electrician in 90 days,
teachingyoufar 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 such 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

e

ELECTRICAL SCHOOL |

H. C. LEW1S, Pres.

Established 1899
Chicago, Illineis j

FREE Book

for the Great WesternRailroad at over $100
a week. That’s not unusual. We can point
‘to Coyne men makin%' up to $600 a month.
$60a week isonly 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 getinto
electricity. Every obstacle is removed.
This school is 80 years old—Coyne train-
ingistested—proven beyond alldoubt—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 160
photographs. . . facts. . . jobs. . . salaries
... opportunities. Tells you how
manyearn expenseswhile train.
ing and how we assistourgrad-
uates in the field. This does not
obligate you. So act at once.
Just mail coupon.

Get This

Mr. H. C. LEWIS, President

COYNE ELECTRICAL SCHOOL, Dept. 79-95
500 8. Paulina St., Chicago, Iil.

Dear Mr. Lewis:

Without obligation send meyour big free catalog and
all detaila of Railroad Fare to Chicago, Free Employ-
ment Service, Radio, Aviation Electricity, and Autos
motive Courses, and how I can “‘earn while 1 -
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plans
shovlin :firg but a ;™= ’

sample ot the many

ways in which our mem- | Zﬂ
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 Weeh

The Association assists men to |

cash in on Radio. It makes past ex-

perience unnecessary. Asamember |

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, 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
\ makers.

dbod
. .é:,}?zip ({]]

ot

— InYour Spare Time

RADI

o

Mail Coupon Today fo
FREE HANDBOOK

It is not only chock-full of absorbing
information about Radio, but it shows

RADIO-CRAFT

I
:

r the

\' you how easily you can increase your
income in your spare time. Mailing the

coupon can mean $50to $75 a week more for you.

Radio Training Association of America

Dept

. RCA-10

S s e g L

Chicago, Illinois

-—————--.----J-‘—

layy

00 an Hour et

i}! — Below
a
the reports
from those now

= ~ cashing in on the

40 Easy Ways”

Clears Frank J. Deutch, Pa. — “Since
$3,000.00 joining the Association I have

almost impossible for a voung fellow to fail,

no matter how little education he has, if he |
will follow your easy ways of making money.” |

$1,100.00 in J. R. Allen, Calif. — “Have §

done over $1,100.00 worth of
6 Weeks 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 hN. J. Friedrié:g, N. Y.—"l{
aveaveraged$25.00a wee

Spare Time for the last 7 months even

though I am not a graduate but just learning.”

Training Lands R.C.Kirk, N.C.—“Your |

training has been very

Him Job

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.

Radio Training Association of America
Dept. kCA-10 4513 Ravenswood Ave., Chicago, I,

Gentlemen: Please send me by return mail full details of
your Special No-Cost Membership Plan, and also a copy

of your Radio Handbook.

re a few of |

cleared nearly $2,000.00. It is |

valuabletome. Ilandeda |

L s

aavesswvewneneussesoad

-..---p------.------------J
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_Science Wonder Stories\ Air Wonder Stories

The Twin Fiction Magazines
with a Scientific Appeal.
The most outstanding

literary success in
the magazine
world.

T aNSBaC -
o P { (¢ ’ 0 Pages
}?Coloiggover Q$§\‘CA7704, 4-Color Cover

Once you have read vour first science fiction story magazine, you will never let a month pass by with-
out making every effort to read the next issue.

Hours of pleasant pastime are well spent in reading stories that you like—stories that are educational and encer-
taining—written by men with great imaginations and a vision of future airplane flying.

In AIR WONDER STORIES you will read stories that In SCIENCE WONDER STORIES you will find crea-
reach beyond present day aviation methods— furure war- tive ideas that touch beyond the world of human civiliza-
fare—graviry nullifiers—atomic tays—fourth dimension tion, storics of interplanctary trips, discourses on trans-
and gripping revelations of what to expect of aviation mutation of the elements, and the operation of machine
a thousand years hence. I men by perfected mechanisms.

Begin with the October issue of AIR WONDER STORIES or SCIENCE WONDER STORIES
and you will find a new delight in future reading.

REGULAR SUBSCRIPTION RATES
$2.50 in U. S. $3.00 in Canada and Foreign

SPECIAL PRICE—EIGHT ISSUES OF EITHER FOR $1.00

-------------------------------------------------------------------------------------------------------------------

STELLAR PUBLISHING CORPORATION : Dept. RC-10
98 Park Place, New York, N. Y.
Enclosed find $............... , for which enter my subscription for eight months to

O Air Wonder Stories O Science Wonder Stories
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Wanted, Service Men!

' By HUGO GERNSBACK

standard set. If it takes a service man more than fifteen
minutes to diagnose what is wrong with such a set, his
value is low, because it will take him too long to make
his daily round cf service calls and consequently his va-
lue to either his employer or to himself is relatively
small.

o] HERE are still a great many people in this
\ country who do not know what a radio
service man is; yet the truth of the mat-
ter is that the radio service man is not
a new development of the radio industry.
On the contrary, the radio service man has been with
us, in one guise or another. tor
many years. There was a tme,
when radio was young, when he
was called a “wireless amateur”;
and that was before there were
any sets to be repaired. Later on
he became a ‘“'radio-tinkerer,” bet-
ter known under the name of “ra-
dio doctor,” who was supposed to
know anything and everything
about Radio. Still more recently he
became a “radio engineer,” so-call-
ed; as a matter of fact every-radio
set builder at one time or another
has boldly proclaimed himself a
“Radio Engineer.”

Nowadays he bears no longer
such flowery titles. He has become

If you pick up any of our daily
newspapers, you can easily find any
number ot advertisements calling
for experienced service men, such
advertisements, for instance, as re-
printed on this page.

This is the day of the specialist
and it is the specialist who brings
home the bacon.

Moreover, no radio service man
has arrived ac this position over
night. It takes hard work, long ex-
perience and a good deal of study
to turn out a service man who can
stand the gaff of modern require-
ments. Service men must study,
must know the latest radio wrinkles
and must 'use the latest short cuts.

Help Wanted—Male.
RADIO SERVICE MAF

MUST HAVE OWN CAR AND SET
ANALYSER: CUME PREPARED
WITH HBEBT QF REFERFNCES:
ONLY THOSE HAVING SLECTRIL fl
HET EXPERIENCE NELL APLY .
AVYPLT AFTER D F. M. S SMITH,
le_.\l RADIO CO., 70 CORTLANDT

" RADIO SERVICE WOHRK—Young man
- wanted by \Atwater Kont distributer: “ex-{ "5
- | cetlent appofiunity far mechanical &tudent
reply stating age refererren and salafy de-
aired. W MR Timera Downtown.

RADIO REPAIR MEN. experis only, with |

and witheut cara. ¢xcellent opportunity
for !nereased eafning, Call dMonday nioro
Ibg. Davega, 376 W. 25th, Scrvice Divialen. .| m
RADIO SELVICE MAN. expericnced ; salary, | 840

commission: must have metcrs: §ood refare |7
ences required. Shelrr's itadio, 1446 St
‘Nichalas av. (182d).

RADIO SFERVICE MEN, exparteinrd onlyj
must havs own ecar. Apply 830 A, M.
Mil'er & Weston. 708 Levi~aton av. .z f d!
RADIOTRICIANS whh wide rcxprrience an
technieal knowledge of all modern clectiin |
radin sria and banaliopes: only eXperls naed

more human and more matter-of-

apply. W 172 Times,

They must know which meters to

fact. and he calls a spade, a spade.

The radio service man of today
is a specialist; he does only one thing but does that well.
He makes a specialty of installing and keeping in good
operating condition the factory-built sets and, as-a mat-
ter of fact, makes a study of this work. In reality, he is
a radio doctor and a radio engineer rolled into one and.
frequently, he has a good deal more practical knowledge
of sets and set construction than many a sheepskinned
“radio engineer.”

Notwithstanding the millions of factory-built radio
sets abounding all over the country now, the really com-
petent radio service man has become comparatively
scarce of late. We still have too many poor and un-
rrained service men when we need experts who can
diagnose the trouble within a few minutes with any

apply and they must know what
test sets to use and, if necessary,
must know how to build their own testing apparatus.

It is for men of this kind that a great deal of the text
pages of Rapio-CrAFT are published.

There are never enough service men (that is, the real-
ly good ones) to go around and the demand is always
apparently greater than the supply.

For this reason, RaDI0-CRAFT is now compiling the
most complete list of radio service men in this country.

In the future it will be possible for any radio manu-
facturer to ask the publishers of Rap10-CRAFT to supply
a list of competent service men in practically any part of
the country, at short notice.

We urge every service man to carefully read the an-
nouncement on page 173.



159

RADIO-CRAFT

October, 1929

Radio Leaders on the 1930 Outlook

THE Editor of RADIO-CRAFT recently asked the leaders in the radio industry to give their opinions as
to what, in their minds, is the most important thing that Radio will need in 1930. Practically all of
them, who could be reached, replied and RADIO-CRAFT is happy to present their views in these pages.
If you can read berween the lines, you may derive a tremendous amount of information from the terse para-

graphs of America’s radio leaders.

"a%a"a"a e e a0 e e e e e e e e

Better Service Methods

WHERE would the automobile be today if
good mechanics were not available? If
radio is to take its place as 2 medium of home
entertainment, ex-
petienced  service
men and not the
e so-called  “radio
‘P = b doctors” must be
3 4. available. This is

.. inresponse to
e {
y AR ‘AR
S -ii Lh

your request as to
the need of the in-
dustry for 1930.
H. B. RicHMOND,

(General Radio
H. B. Richmond Co., Cambridge,
Mass.)

President, Radio Manufactnrers’ Association.
Stable, Standardized Production

ONE of the most important needs of radio
industry for 1930 is control of produc-
tion consistent with consumer demand. Over-
production is re-
sulting in destruc-
tive merchandising
practices.  Stand-
ardization of parts
would clear up a
great many prob-
lems and result in
better values. The
radio industry
needs considerably
more stabilization,
in otder te build
up confidence in
the public mind on new purchases.
E. S. RiepEL,
General Sales Manager,
Utah Radio Products Co.,
Chicago.

E. S. Riedel

New Circuits, Special Tubes, Television

FOR the radio frequency end of radio re-
ceivers, tube development is ahead of cir-
cuit development; so more efficient perfection

- of screen-grid circuits
is needed.

For rectification,
power detection, and
single-stage audio am-
plification, circuits are
ahead of tube devel-
opments. There is a
decided need for de-
sign of special tubes
to meet requirements
more efficiently — a
departure from handi-
capping '‘convention-

D. E. Replogle

al” construction and intensive laboratory re-
search is essential.

The public has heard much but seen little
of radio’s latest child, Television. 1930 should
see satisfactory working receivers that can re-
ceive from a chain of stations, all sending
standardized signals for universal reception,

D. E. REPLOGLE,

Sales Engineer, Product Development Div.,

National Carbon Company, New York City.

Men—W!ith Thorough Training

‘TOO many smooth-tongued salesmen, ig-
norant of radio’s technical make-up, are
selling sets; too many piano movers are in-
stalling them; too many
“fixers” are trying to
keep them serviced and
repaired.  Result, the
owner gets mediocre
reception.  The radio
public is demanding
more and will get it—
as soon as those in the
radio business wake up
to the fact that they
are engaged in a high-
ly-specialized technical
business.

The radio industry, then, needs men, and
more men, with a high standard of technical
knowledge.

J. E. SMITH,
President, National Radio Institute,
Washingion, D. C.

Campaign For Better Reception

OT “better sets,” certainly; they now are

all one could ask for—but beuer pro-
grams and better reception in order to hear
them. After all, what
use is a radio receiver
when you can't get
anything worth while
on it?

First, then, the
elimination of exces-
sive advertising
“plugs,” and then the
opportunity to listen
free from extraneous
noise. The ether
roads must be cleared
for traffic. Sets, like
automobiles, are approaching perfection and
demand roads commensurate with their excel-
lence. What radio needs next winter is a
nation-wide war on interference and it is going
to get it, unless present indications lie.

Toee C. DEUTSCHMANN,
President, The Tobe Dentschmann Co.,
Canton, Mass.

Tobe Deutschmann

Screen-Grid and Reproducer Design

IN THE radio industry for 1930, the most
important thing will be time to assimilate
the new and wonderful screen-grid tube and
take full advantage of -
its enormous capabili-
ties. Tremendous strides
have already been made
in utilizing this tbe,
and present screen-grid
sets are a revelation.
In 1930 we will see
further refinements in
mechanical construction
and electrical design,
giving still more amaz-
ing results. Powel Crosley, Jr.
With this there goes .
the necessity for further improvements in loud
speakers to take full advantage of the marvel-
ous quality which can now be built into these
sets. The industry needs, and will need in
1930, a much greater knowledge, of what a
radio set should be, on the part of the dis-
tiibutors, the dealers and the public; and an
increased ability to discriminate between over-
drawn advertising claims and real merit in the
product.

PoweL CROSLEY, JRr.,
President, Crosley Manufacturing Co.,
Cincinnati, Obhio.

The First Television Year

OF COURSE 1 am expected to say some-
thing about television. Therefore, 1 most
emphatically believe that.the radie industry,
during 1930, must
take television ser-
iously. With the
inauguration of
television trans-
mitting  stations,
operating on a
regular  schedule,
there is certain to
be widespread in-
terest in television
reception. Vast ex-
perimental  possi-
bilities are at
hand. And so the industry must provide the
necessary components at first; followed by kits
and then practical televisors, finally leading to
the refined televisor which will be incorpo-
rated in the same cabinet as the sound. broad-
cast receiver. Next year will be the first
television year.

X*‘.
C. Francis Jenkins

C. FRANCIS JENKINS,
Vice-President in charge of Research,
Jenkins Television Corporation,
Jersey City, N. |.
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Technical Problems to Solve

N MY opinion, some of the more important
needs of the radio. industry for 1930 are
dependable tubes, broadcasts of more interest-
ing and instructive ma-
terial, really perfected
television, and a cheap
substitute for wood to
be used in cabinets.
Another crucial need,
and one which might
well be considered the
most important, is the
development of a sili-
con steel for transform-
er laminations that will
have a low loss and
high permeability with-
out increasing the content of silicon; so that
it will still machine, or punch without hard-
ship on the dies, and still give a beuer repro-
duction on the low and high audio-frequency
tones. In order to get a very effective audio
transformer, the silicon content is increased,
which very naturally causes the iron to be
100 hard for punching. Consequenty, in the
grade that is used now, a large amount of iron
must be handled to obtain the required results.
The radio industry needs also some kind of
substitute for wood that is considerably cheap-
er, and yet can be shaped into artistic designs.
This would bring a reduction in the price of
radio receivers.

Alfred Marchev

ALFRED MARCHEY,
President, Temple Ceorporation, Chicago.

Avoiding Material Shortages

THE most important need of the radio in-
dustry for 1930 ‘is organization of the
various accessory branches, to the end that
material shortages
at,the peak of the
season may be
overcome as much
as possible. We
have been through
various phases of
wire and tube

past, but we are
still allowing our-
selves to be caught
unprepared. The
R. M. A show
might be changed to an earlier date, to allow
everyone more time.

Colin Kyle

CoLiN Kyie,
United Reproducers Corporation,
$1. Charles, Illinois.

Better Quality of Reproduction

R the coming <cason, radio sets are bet-
ter and more efficient than any ever before
produced. An adequate supply of A. C. tubes

and screen-grid
tubes for initial
use and replace-

ment purposes in
many thousands of
sets that will be
sold is the first
need of the indus-
try.

The second need
is better audio-
frequency amplifi-
cation in the low-
Many receivers offer ample op-

Louis Gerard Pacent

er-priced sets.
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portunity for improvement in reproduction,
and, if the next five years are to be big years
for radio, engineers and manufacturers should
stress quality reproduction, especially in the
low-priced receiver field.
Louls GErRARD PACENT,
President, Pacent Electric Company,
New York City.

Fair Trade Policies

THE most important need of the radio in-
dustry for 1930 is for each manufacturer
to avoid overproduction, to be a fair competi-
tor, to help deal-
ers earn a profit,
and to give the
customer what his
advertising prom-
ises.

W. R. McCANNE,
President, Strom-
berg-Carlson Tel-
ephone Mfg. Co.,
Rochesser, N. Y.

W. Roy Mc¢ ane

The Radio Professional
Rerlies

NOW that the leaders of the radio
industry have had their say, and
have told us in no unmistakable terms
what the main needs in the radio in-
dustry for 1930 will be, RADIO-
CRAFT calls apon the professionals
in the trade (that is, radio engineers,
radio service men, radio consultants,
radio dealers, and radio jobbers) to
state what to their minds is the crying
need of radio for 1930. The best let-
ters will be published in the Decem-
ber issue of RADIO-CRAFT. Address
all letters to Editor, “"Radio in 1930.”"

—Edsitor.

Demand For Improved Tubes

THE greatest need of the radio industry in
1930 will be vacuum tubes—good tubes
and plenty of them. With the extremely deli-
cate and intricate
circuits being in-
corporated by
leading set manu-
facturers, vacuum
tubes must tun
positively uniform,
tolerances must be
more rigid, and
production  mmust
be steadily in-
creased. While we
do not believe
that a general tube
shortage, such as existed last year, will take
place, we do think that tube manufacturers
must increase their production schedule on the
'24 and '45 type tubes, if a shortage is to be
avoided. Technically, the outstanding advance
will be in quick-heating time.
F. A. LABaw,
General Sales Manager,
Marvin Radie Tube Corporation,

New York City.

F. A. LaBaw
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Salesmanship Along With Service

AS WE see it, the most important need of
the radio industry for 1930, in regard to
professional service men, is that these men
should not only be
fully competent to
build sets and do ef-
ficient service work
for customers and
dealers, but also be
essentially sales-
minded. The profes-
sional service men
occupy such a stra-
tegic position in their
contact with the pub-
lic that all radio man-
ufacturers are more
than eager that they be conscientious salesmen
and builders of good will,
Haroip C. BoDMAN,
Sales Manager, Silver-Marshall, Inc.,
Chicago.

Harold C. Bodman

Better Business in Broadcasting

WITH the evolution of radio from an
electrical novelty to a genuine neces-
sity, every effort should be made to place
broadcasting on a
sound  economic
basis, The first
step toward that
end is a thorough
understanding  of
the costs that enter
into the produc-
tion and broad-
casting of pro-
grams.

The National
Association of
Broadcasters s
now launching an effort for the establishment
of a standard method of accounting for broad-
cast stations. It is equally important that
broadcasting should be freed from the onus
of advertising of an unethical nature. A code
for the guidance of broadcasters in handling
advertising has been adopted by the N. A. B.

Winirtam S. HebGES,
President, National Association
of Broadcasters,
Chicage, L.

William S. Hedges

Cut Down Tube Failures

T THIS time, the most important need of
the radio industry is an effort on the part

‘of tube manufacturers to bring the quality of

their tubes to the
highest standards,
to eliminate the
enormous amount
of service neces-
sary to keep a re-

ceiver sold.
Quality radio
tubes alone will

solve the profit-
eating service calls
which confront
the dealer; and
those manufactur-
ers who recognize this fact will be predom-
inating factors in the industry this year.
Georce Cobpy,
President, Triad Manufacturing Co.,
Pawtucket, R. I.

George Coby
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A Service Man’s A. F. Modulated
R. F. Oscillator or *“*Driver”

Many Service Meh own an Audio Oscillator.

A still greater number would like to. but have felt

that it was too difficult to build. This complete article shows how to take all
the hurdles during the building of an Audio Osciilator.

HE service man often has need of a

modulated radio-frequency oscillator or

“driver,” as these instruments are in-

dispensable in the adjustment of cer-
tain types of radio-frequency amplifiers. Their
principal uses are in compensating multi-
stage ganged control receivers, in neutraliz-
ing, and for a great many other measurements
that are made from time to time. If such an
instrument is calibrated, its worth is further
increased.

The insttument for the service man's use
should be small in size, and completely con-
tained, to obtain portability. It may be built
to fit into any kind of a cabinet or case, which
should be of ample size to accommodate also
the battery supply. The '99-type tube, which
requires 3.3 volts at 60 milliamperes for fila-
ment supply, is capable of sufficient power out-
put for most purposes, and permits the use
of the ordinary 4%5-volt "C” battery for the
filament; while two 2274-volt light "B” bat-
teries serve for the plate supply.

Fig. A. Completed appcarance of the Audio
Qscillator.  The panel is meral (cut from a
larger, discarded one) ; and the dial is alsa.

Circuit Used

The circuit used is the modified Hartey
type. The inductance L1 is tuned by the
variable condenser Cl, connected in series
with a .00025-mf. fixed condenser (C2); the
latter is shunted 'by a shorting switch SW1.
When this. is open the effective maximum
capacity across the tuned half of the inductance
L1 is approximately .00016-mf., if C1 is .0005-
mf. When C2 is shorted by the switch, the
maximum capacity will be that of C1 alone.

By PAUL R. BAKER

This arrangement extends the minimum capa-
city range downward (which is especially use-
ful on the shorter wavelengths) and also
lengthens the calibration scale, making for
greater accuracy in calibration.

How Modulated

There are a number of different types of
modulated R.F. oscillators. Among the most
common is that modulated by a separate audio
oscillator, which has the disadvantage of re-
quiring additional costly apparatus; while if
the tone modulation is made variable, addi-
tional controls are required.

Another is arranged to operate directly
from the 110-volt A.C. or D.C. light circuit.
The modulating source is the same circuit;
using the' alternating frequency of the A.C
circuit or the commutator-frequency of the
D.C. source. One fault with this method is
that the modulated frequency cannot be varied,
whilc another is the inherent broad tuning
(apparently), caused by the radiation of pow-
er from the light circuit. Also, a tone fre-
quency of 60 cycles is inconvenient for use in
adjustment or measurement work of any pre-
cision.

The driver presented here tunes just as
sharply as the more elaborate drivers used
with greater power supply, without the ad-
ditional apparatus necessary in such installa-
tons, and also possesses the portability of
the line-circuit supply and modulated type.
Its fault, of course, is in its battery operation,
requiring replacement of these from time to
time; but its superior qualities easily over-
come this. Another great advantage is that
the modulating tone may be varied over a
very large scale by varying the grid-leak re-
sistance R2.

It is. well known that any regenerative re-
ceiver could be made to howl by increasing
the feed-back, and that the tone of the howl
could be varied or changed by changing the
value of the grid leak. In such sets the range
of the tone is limited by the small capacity of
the grid condenser, which is never given a
value of more than .00025-mf.; so small a
capacity does not allow sufficient charge to
accumulate on the grid of the tube, when it
is desired to lower the pitch of the tone.
By increasing the value of the condenser to
.01-mf., in combination with the proper shunt-
resistance value, the tone range may be ex-
tended downward; the tone frequency depends
upon the value of resistance. The charge ac-
cumulating on the grid of the twbe is pre-
vented from quickly leaking off to the ground
circuit by the grid resistance or “leak.” The

greater the resistance of the grid leak the
longer the time required for the charge to
leak off; the smaller the resistance, the shorter
the time, and the higher the frequency.

Parts Required

The parts for the construction of this oscil-
lator can be found in most any junk box. They
need not be identical with those specified here,
but should be of the same values. To prevent
later difficulty or trouble in producing oscil-

A i

Fig. B. Parts placements under cthe subpanel.
lations, the parts from the junk box should
be given a thorough inspecction and cleaning.
They are as follows:
1 General Radio .0005-mf. (23-plate) variable
condenser {Ct). '
1 set Aero short wave coils of plug-in type,
with plug-in base to which is perman-
ently attached a varizble primary (L1
and L2).
lengths 2-inch Insuline tubing, 234 inches
long, for broadcast-band coils.
6 General Radio coil plugs to fit jacks of
plug-in base. ’
1 metal panel (size dependent on size of
cabinet or case used).
1 cabinet or case not smaller than 8 inches
high, 7 inches wide by 5% inches deep.
1 Carter filament switch used:for short switch
(SW1). (The filament is turned off by
the filament rheostat.)
1 Carter Midget 30-ohm rheostat (R1).
1 Clarostat panel-type variable grid leak—14
to 10 megohms (R2).
1 Pilot sub-panel type four-prong socket.
1 Tlechtheim midget .01-mf. fixed condenser
(C3).
1 Flechtheim midget
denser (C2).
1 Flechtheim midget .001-mf. fixed condenser
(C4).

N

.00025-mf. fixed con-
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2 brackets (or brass strip for their construc-
tion).

[ r
FIG. L At L

Schemaric circuit of the combined R.F. and A.F.
oscillator described in this article.

1 sub-panel (size dependent upon length and
depth of cabinet).
1 National vernier dial.
1 Cunningham CX399 tube (V1).
1 Bright Star or Burgess 414 volt “C* bat-
tery.
2 Bright Star or Burgess portable type 2214
volt "B" batteries.
Construction
The panel and sub-panel are first prepared
1o size; metal is used for the former to pre-
vent body capacity and, also, serve as the
common A" return. Bakelite or hard rub-
ber must be used for the sub-panel; the place-
ment of the parts will depend on the size
of the panel. In mounting the variable con-
denser, clearance must be allowed for the
batteries in the back or beneath. The panel
is drilled and all parts mounted, taking care
that the variable grid leak R2 is insulated;
as otherwise a short will result and no oscil-
' lations will occur. The sub-panel is then laid
out and the parts mounted (see Figs. B and
C). At this time the brackets should be
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fastened to the sub-panel; if the brackets are
made from strip brass they should be bent
to shape and firted. After the complete as-
sembly of the sub-panel, it is fastened to the
metal front panel by brass machine screws.
Binding posts for the pick-up coil may be
placed on the panel or at any convenient point
on the sides of the cabinet. 1f desitred, the
leads need not be extended for the terminals
on the short-wave coil mounting as already
provided, may be used as illustrated (Fig. C).
With the exception of the leads for the con-
nection to the batteries, the wiring should be
of bus-bar; for after calibrating any change in
position of the wiring would destroy the ac-
curacy.
Coil Construction

As the short-wave coils and mounting are
already on hand, no data will be given for
their construction. It will be necessary for
the constructor to make two coils to cover
the range from 100 to 600 meters; the smaller
is wound with 46 turns of No. 22 D.C.C.
wire on a 2-inch tube, with a tap ar the 23rd
turn for the filament return. The large coil
is wound with 100 turns of No. 28 D.C.C.
with a tap at the 60th turn; this section of the
coil should be shunted by the variable cnn-
denser and is in the grid circuit. The coils
are now provided with the same mounting ar-
rangement to fit the plug-in base, as found
on the short-wave coils.

Calibration

If the constructor does not possess a wave-
meter, the calibration will be a little more
difficult. However, broadcast stations are nar-
rowly separated over the entire band, and
their frequencies are maintained at greater ac-
curacy than will be possible to insure with
this device (because of the changes in fila-
ment and plate supply). Before proceeding
with the calibration, a milliammeter should
be inserted in the filament circuit and the fila-
ment current adjusted by means of the rheo-

153

stat for 60 milliamperes; at the same time the
voltage should be measured. These values
should be noted and the position of the rheo-
stat marked; the mark, however, will serve as
the check point only as long as the filament
current is maintained within 10% of the orig-
inal value.

Beginning at either end of the broadcast
band, stations arc tuned in on any broadcast
receiver. ‘The grid leak is adjusted to the
desired tone, and the rheostat set on the mark
as already described. The dial of the driver
is now rotated unti] it peaks and a clear loud
note is heard in the speaker or phones at-
tached to the set. If it is difficult to obtain
a sharp peak on the adjustment of the driver
dial, the driver should be moved farther
away. For each successive station checked, a
notation should be made. After all calibra-
tion. points have been marked, the frequencies
of the broadcast stations should be entered
opposite them in a log for future reference.
The short-wave coils are calibrated in the
same manner; although it will be difhcult to
secure complete band calibration unless one is

able to receive the Bureau of Standards’
standard-frequency transmissions, which are
exact.

Fiz. C.

Parts placement above the subpanel.

Hum Elimination in A-C Tube Circuits

HE greatest problem in any radio cir-
cuit using A.C. tubes is that of hum
and other extraneous noisecs. While in
theory the heated cathode or ‘27 type
tube is said to isolate the A.C. hum and line
noises from the delicate radio circuits, this un-
fortunately does not hold strictly true in ac-

¢Chief Engineer, DeForess Radio Company.

By ALLEN B. DU MONT*

tual practice. In fact, more and more back-
ground noises have been experienced recently,
due to the simple reason that present-day sets
are capable of reproducing a far greater range
of frequencies than the former sets, and there-
fore reach down the frequency response scale
to the vicinity of the 60-cycle hum. The
earlier A.C. sets, on the other hand, with a
very poor low frequency response, were quite
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Circuic of rube hum and noise testet.

Grid leak and condenser connect ‘27 grid and cathode.

unaffected by A.C. hum. and the heater tube
therefore was considered just about perfect.
In addition to A.C. hum, there is being ex-
perienced a certain crackling noise, in many
instances attributed to static but in reality due
to causes within the heater tubes themselves.
These causes would not be recognized as such,
under any but exceptional testing conditions.

Sources of Interference

Of course there are many potential sources
of noise in any A.C, set. First of all, it is
well to remember that there are outside <ources
of noise which do influence the A.C. se: more
readily than the battery-operated set, Juc to
the unavoidable coupling between receiver and
power line. Thus leaky transformers, sparking
motors, oil burner ignition systems, washers
and other devices set up radio-frequency in-
terference along the power line, which is apt
to be picked up by any recciver, particularly
when operated by socket power. Again, cer-
tain conditions within the receciver itself yet
outside the tubes, such as faulty resistors, a
poor volume control, loose connections, dirty
contacts and other causes may lead to noises.
Sericus hum may be introduced by an un-
balanced filament circuit, in the absence of an

(Cantinuéd on Page 1B0)
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Service from the Office

In this interestingly written story the author illustrates a practical “system” of efficient
service which the progressive service man will put into practice. Where “speed” is
a standard, this pfan will receive the greatest consideration.

r T has been no secret, ever since the in-
ception of the radio business, that serv-
ice has been its "Old Man of the Sea.”
The dealer really wanss tw give free

service to his customers; I do not believe
there is a solitary merchant so ridiculously
short-sighted as not to realize that a happy
and contented customer means more business
from recommended relatives and friends.
There are good intentions in every reuiler's
heart; though many disappointed purchasers
may smile forlornly ar this statement gnd de-
clare that the dealer who sold them had no
heart at ell.

The trouble can be traced to the fact that
many dealers do not know how to solve the
problem of giving service, satisfying the cus-
tomer and showing 2 profic at the end of
the year. It is therefore natural for them to
reduce the necessary expenditures on serv-
ice, no doubt much against their desires and
consciences, in order 10 show that very im-
portant profit,

The large radio retailing organizations in
New York City, selling tens of thousands of
radio receivers yearly, have tackled this prob-
lem in an intelligent and scientific manner that
has downed the bugaboo for good. They have
found that most of the service on radio can
be effectively given from an easy chair in an
office without the expenditure of large sums
of money. Two principles have been evolved.
In the first place, it has been discovered that
most service complaints are not based on
defective sets and are not really necessaty,
In the second place it has been found ad-
vantageous to edwrate the customer,

Too Much Optimism

Every purchaser of a receiver is very much

By R. EMMET

like an infant. Radio is something he knows
nothing or very little about and, like & child
first gazing with rapt eyes upon an unknown

$25.00 A MONTH

HE Editor wants to hear from

every service man who has a real
story to tell. Beginning with the
November jssue, RADIO-CRAFT will
pay $25.00 for the best story, giving a
real experience that must be of value
to other service men. *
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This story may contain human inter-
est material, or it may be technical, or
it may be both.
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Stories will be selected mainly for
their value for REAL information
which other service men can derive
from these stories.
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You do not have to be a polished
writer to win this prize; as the Edi-
tors are interested only in the “Meat”
and will, if necessary, rewrite parts of
the story,
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—Editor
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wotld, our grown-up infants must be taught
They must be educated what to expect and
what not to expect from their radio. They
must also leamn to co-operate with their dealer
and help him keep their sets in good work-
ing order.

Thus, a few days after Mr. Smith has bought
his radio, he has a complaint to make. He
comes in with a woeful look on his usually
intelligent face, and says the radio he bought
and expected s0 much of is no good at all.

He is very sorely disappointed. “Help!
Help!” we can almost hear from him drown-
ing in his sorrow. It is up to us to render
assistance and maké him happy again. Do
we immediately send out en emergency crew?
No! Long experience has taught us there
may be an easier way.

“What seems to be the trouble?” our office
man asks.

"There is an awful noise in the speaker. 1
cannot understand a word,” Mr. Smith re-
plies.

"l suppose some stations come in good
though,” says our office man. “How is
WEAE?”

“That station is all right,” says Mr. Smith.

"How are WJZ and WOR?"

“They're O.K.”

“"How are WABC and WMCA?"

“"They're also pretty good,” admits Mr.
Smith.

"Tell me,” says our man, “what station is
it on which you have the noise?”

“"Well,” says Mr. Smith, “I tuned in Chi-
cago Jast night and I couldn't understand a
word. There was such a crackling in ‘the
speaker that I think' there must be something
wrong with it."

“"Mr. Smith,” says our man, “you have a
wonderful machine.” After a five minute
discourse on “static" Mr. Smith leaves our
office, chest thrown out and head high. He
is proud of his set. It is the best at eny
price. He has just received his first lesson in

(Continued on Page 181)
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Schematic circuit of che Majestic 70-B chassis used in the model 72 receiver. In contrast with most neutrodyne arrangements it is npoticed that the ‘neu-
tralizing potential is obrained from the grid circuit; the coil being part of the tuned, secondary circuit. The service man must remember this important point

should occasion arise for servicing one of these modern radio sets.

Two adjustable 20-ohm “‘hum balancers’ are used in this set.
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How a Service Man Does [t

Repair of Transformers, Chokes and Condensers.

HOSE who test and repair radio ap-

paratus professionally have been con-

fronted many times by defective audio

and power transformers, open filter and
audio chokes, open dynamic speaker fields, and
ruptured or shorted condensers. For several
years the writer has been repairing this 1ype
of apparatus without disturbing jts place in
the radio se: or power pack; or tampering
with the coil winding.

As a few laboratories know, an open trans-
former primary or secondary, ar open choke
or field coil is most often caused by the ex-
pansion of the coil winding resulting in an
open circuit.

What is necessary to repair A.F. trans-
formers, filter chokes and field coils is voltage
several times greater than that under which

"OPEN CIRCUIT VOLTAGE —~ [y

POWER TRANSFORMER. J_ %_J_ (c-a?;sﬁ

FiG.1 [

This figure indicates the point at which to break
the high veltage to supply an ‘‘open circuic”
potential.

the apparatus is operating. An AJF. trans-
former primary usually operates at 45 to 180
volts; in most cases 300 volts is sufficient to
close any open. AF. transformer primary. A
filter choke usually passes the entire output of
a power pack; therefore a higher voltage is
necessary to “heal” the open.

Quick Field Repairs

With the many A.C. sets nbw manufac-
tured it is an easy task to repair audio trans-
formers and even filter chokes, in the home
of the customer without the aid of external
means. Most A.C. sets use power tubes re-
quiring at least 180 volts on the plate. The
power pack of such a set usually delivers 300
volts without a load. A power pack employed
in delivering plate voltage for a 210 type wbe

Circuit for repairing first scage A.P.T. -primary.

will deliver over 500 volts without a load.

By BERTRAM M. FREED

It is with this “open circuit” voltage that we
repair transformers and chokes.

F.C.

DET. ISTAFTUBE. Z2CiPOWER)
- |1
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8+ \fc- B+l \fc— (400v+
Fic.5 FirsST STAGE SECOND STAGE
AF. TRANSFORMER. AF.TRANSFORMER.

Circuit for repairing second stage A.F.T. primary.

Bring out leads from the negative and high-
voltage leads of the pack (Fig.-1) and apply
them directly to the terminmals of the open
transformer primary (Fig. 2). (Bear in mind
that the pack must be operating without a
load to sectire the higher voltage.) After five
seconds, remove voltage and test. If wirding
is not closed, repeat procedure applying vole-
age for a longer period until winding is
closed. The same method is used with the
secondaries of A.F. transformers (only apply
voltage for a second or two as this wind-
ing can be burned out very easily).

When a transformer is found with primary
shorted to secondary apply voltage to one
side of secondary and one side of primary,

Z

)

Circuit for breaking down condenser shorts.

110 V.A.C.

Fic.6

Fig. 3. Very often, the short is cleared by the
breakdown of the turn or tumns of wire that
are shorting.

A filter choke or field coil of 2 dynamic
speaker, though usually requiring a greater
voltage to “heal” it than that under which it
operates, has been repaired with only the
voltage of the power pack in which it was
working.

More “Homework”

In AC. sets where the first audio trans-
former primary is open, the healing process
is much simpler.

Leaving - the power pack connected to the
set, and, removing all tubes except the recti-
fier, place a wire (X) from the plate of
the detector tube to the plate of the power
tube (Fig. 4). This will impress upon the
primary winding of the first AF. transformer

the whole output of the pack (less the de-
tector voltage). Where the output is 400
volts or more, open second-stage transformer
windings can be “healed” in like manner by
connecting the plate of the first audio tube
to the plate of the power tube (Fig. 5.)

Power transformers can be repaired by ap-
plying high voltage to any winding that is
open. This applies to A.C. filament windings
as well as primary windings. Shorted primary
windings of power transformers can be cleared
by high voltage impressed upon input termi-
nals. A.F. transformer shorts can be cleared
in a similar manner.

N.B. We must bear in mind that the heav-
jer the winding, the greater the voltage im-
pressed must be, and for a longer period.
Sometimes voltage must be applied for an
hour before any result is attained.

"B"ELIMINATOR
VOLTAGE.

TRANSFORMER
WITH CROSSED
WINDINGS.

£|6.3

Repairing audio transformers with ‘‘crossed’

windings..

Perhaps an explanation of this "healing”
process will be of moment. When voltage is
applied to an open winding, an arc occurs
at the open, burning the insulation from ad-
joining turns, recreating a continuous wind-
ing.

A common complaint in audio amplifiers
is noisy transformers. A heavy shock of high
voltage, for an instant, invariably clears up
this trouble. (The poor connection has been
fused to better contact.) Fig. 2.

Condensers break down after being in service
for some time, or upon the voltage rating be-
ing exceeded, due to the insulation ar some
particular point in the condenser breaking
down, causing a short berween layers of foil
(usually condensers such as these show only
a partial short upon testing for continuity.
These can most often be easily repaired). *

“BYELIMINATOR
VOLTAGE .

=

Fic. 2 OPEN AF, TRANSFORMER:

Fixing A.F. cransformers on the repair bench.

Condensers which are “partially” shorted
can be repaired by applying 110 volts A.C. v

(Continued on Page 182)
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As will be seen in the photograph of the as-
sembled units, all operating parts are enclosed.  All
transformers, inductances and capacities are mounted
in metal boxes; and Aflled with moisture proof
compound. The power transformer leads are laced
to the main cable, To insure good connection for
the grounding leads, che chassis of stec]l has been
copper plated. The 641 is a small model in a
cabiner known as the ""Treasure Chest.”” The 642
is the same chassis, nearly, in an art console. A
removable panel is provided on the cabinet botom
o allow ready access to the apparatus and wiring

on the under side of chassis base without dis-
mantling the cabinet. (In the case of the 641.)
The receiver chassis and reproducer are bolted

o a removable scructure; as is also the front panel.
This renders servicing easy. The items shown in
the photograph are numbered as follows: 1, Qutpurt
transformer assembly; 2, audio amplifier socket (*45) ;
3, AFT.; 4, “'gad.”” post; 5, “"ant.”” post; 6.
cover over tubes {one nearest dial, "27;: next three,
'24’s) ; 7, filter condenser bank; 8, cover over high-
low switch; 9, power supply cord; 10, rectifier tube
(’80) socket: 11, power transformer; 12, choke coil
assembly; 13, volume control and switch; 14, dial;
15, selector control; 16, on-off switch; 17, pilot
lamp socket and bracker. Pin jacks for loud speaker
cord are at rear, left, (and consequently not visi-
ble) ; while the pickup jack, power outler, and
power supply cord are grouped at rear right. The
volume control is double and operates by varyig
the biasing potentials on the control grids of the
first and second radio amplificr tubes as well as the
voltage supplied to radio amplifier from the antenna.
The wwo concrols are simultanecusly operated trom
onc knob. The grid bias control does not begin
o operate until the volume is partially reduced by
the antenna control; this prevents distortion due to
overloading the radio amplifier when the volume is
rurned down on very swong local signals. This
type of volume control does nor cause deruning
when it is varied. A ‘27 is used as a “'lincar’
power detector with automatic bias. This detector
operates at_high radio frequency voltages provided

by the R.F. amplifier and is not subject to the

ordinary distortion 10 which the '“square law" de-

tector is heir. The grid bias is automatically ad-
Q justed to the proper value for the strength of signal
D received to obtain this linear characteristic.  The
iﬁ value of the R.F. input to the detector is so high that

the ourput may be fed direcctly into the single

stage of amplification shown in the diagram. The

output transformer secondary conncces to pin jacks,

in cthe model 42 recciver; in the 41, a fixed con-
denser connccts one pin jack capacitatively to che
primaty of the output transformer, while the other
pin jack is then connecred to the center tap on the
10 ohm resistor which shunts the power rube fla-

T T S 3 S 3 B 3 8 ¥ .3 8 8 3 8 8 8 0¥ 2 0 0 ¥ T 0 0 VW 8 0 0 ¥ 0,0 v 3 v v 79,39, 7 05
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ment. A jack has he:n placed in the rear of the
chassis for plugging in a pickup, By turning the
volume control compleirly "Of""  (counter-clock-
wise) the pickup s connected in the grid circuit
of the detector wbe, This rube then acts as an
amplifier, making a two stage amplificr for the
pickup energy. 'o energize an A.C. type dynamic
reproducer an ou.iet has been supplied in the model
41; it 1s automatically cut off when the ser is dis-

In the 42 this outlet 1Is
needed for the builein
Hum duc to this circuic ar-

connected as
used

the panel.

to supply the A.C.
dynamic reproducer.
rangement of the reproducer is nullified by carcful

design; including the use of a “‘shading ring."
Rust flakes and filings in che air gap will resule in
distorted reception. To reduce as much as possible
this cause of poor opcration, the pole pieces have
been heavily zinc plated. Very complete shielding
is necessitated by the high amplification obtained

‘24

;%_ g n
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STROMBERG-CARLSON Nos. 641 & 642

N9

through usc of type "24 (ubes. (These receivers give
an amplification from antenna 10 the grid of detector
tube of approximately 255,000 and an overall ampli-
hcation from antenna to owput of approximately
2,350,000, Comparing thit with 2 good receiver
using the same number ot tuning stages with ‘27
tubes and employing the customary detector and two
A.F. stages which gives an amplification from the
antenna to the detector grid of approximately 12,500,

and from the antenna 10 rthe output of approximately
575,000, it will be observed thac the Nos. 641 and
642 receivers have approximately 20 times more ampli-
fication between the antenna and the detector. This
allows the use of a linear power detector, the
omining of the first audio stage and stll gives an
overall amplification of approximately four times
that of the other receiver. Instead of the dynzmic
reproducer field, a floor lamp may be connected to
the A.C. outpur jack mentioned above.
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In this recciver A F. tansformer TR1 has a ratio
of 4.t0-1; TR2, 3.0-1. Cases are occasionally re-
ported where, when a loud signal is tned into the
set, the receiver will suddenly go dead buf immedi-
ately start again if it has been rerurned. This con-
dition is duc to fine merallic duse which collects
between the condenser plates and causes an clectro-
static short ac itregular intervals, Every precaution to
overcome this difficulty has been taken and it s
not found in receivers bearing serial numbers over
8000. (Pipe cleaners make excellent condenscr plate
cleaners.) The small carbon resistors on the bot-
tom of the chassis have been color coded (to pre-
vene substitution of wrong values), as follows: 750.-
000-ohm resisror, cither all red or natural color with
a blue dot. The 2 meg. leak is nawral with
yellow dot and the 43.000-0hm resistor {detector plate
lead and also in phonograph pickup lead), all black
or black with dark green dot or all black with red
end. In case a carbon resistor is substituted in place
of the wirewound grid suppressor these will be Jight

@

1BROWN RUBBELR N € 7 YELLOW RURRAI L vasw))
2800wH AUBBERAC BOREENRUBKLY 1o eua s
2 REO RUBBER 3 BLut taneiay
(nRates
11 RED RUBBER tbmatt)
12 BLACK

¢COLOR CODE OF
FOUR LEAD CABLE
B RED YELLOW
A YELLOW

10 BLUE

1 BLACHK

4 RED FUBBER UL 10 wiiTE
5 BLACK ITLLNTs )
G YELLOW BRAID

DISTRIDUTION BLOCK
FOR DYNAMIC REPRO-
OuCER

TEMPLE—Models

in the filament-to-ground circuit of the '45's or a
shorted by-pass condenser across the 900 ohm por-
tion of the large resistor. The UX230 or the CX380
is recommended by the manufacturers for the reason
that some makes of tubes pass 200 milliamperes in-
stcad’' of the required 125 milliamps, at 350 volts.
This would cause (a) the A.C. input fuse to blow:
(b)Y roctifier wbe burnout; or, (¢} power trans-
former 10 heat 1o a dangerous point. In instances
of excessive hum (a rare condition. as unusual pre.

cautions have been taken 1o prevent this, as a swdy
of the schematic will, in part, show), check the
characteristics of the detector and first audio tube.

All receivers bearing serizl numbers under 7,500 have
the pilot light in parallel with the ‘27 filaments.
Beginning with serial pumbcrs approximately 7,600
the pilot lighe lighr is parallel with the filaments
of the ‘45 wbes. This change was made due to
the fact that many of the 2V5-volt pilot lights sup-
plied by the lamp maker would show a decided

8 60—8-80—8-90

A

moist, will be satisfactory. In some instances high
resistance  in che water meter  where  sets  are
grounded to the water pipe will cause oscillation or
impaired reception duec, often, to excessive regenera-
tion. Cases of this kind are easily remedied. Simply
fasten a ground clamp on each side of the water
meter and connece a No. 14 wire ‘jumper’’ across
the meter, ataching to the two ground clamps.
The 14 inch dynamic reproducer is designed parcicu-
larly for this receiver. Tuning is of the single-
control  type.  With every stage balanced ac the
factory extreme sensitivity and selectivity resule.  This
excellenr operation is obtained through proper use
of 1000 obm grid suppressors; and volume is ade-
quatcly governed by the 6000 obm unit. Under ex-
ceptional conditions it may be desirable o shunt
the low resistance R.F. transformer in the plate cir-
cuit primary of the second stage (second tube),
with a 10 ohm resistance.  This unit has been pro-
vided; and is controlled by the switch indicated in

actual current twice this value.

flicker when their source of power was from the the schematic circuit.  As the field coil of the
 TYPICAL SET ANALYSIS
Tubes Tubes Out s Tubes In

Vol Volage Normal Plate Plate
Type  Use o8¢ . CEE Plate M.A.Grid M. A.

A B A B c M. A. Test Change
27 R.F.1 2.10 136 2.05 124 7 4.8 6.9 2.1
27 R.F.2 2.10 136 2.00 122 6 4.6 6.8 2.2
27 R.F.3 2.15 136 2.00 122 7 4.7 6.8 2.1
27 R.F4 2.15 136 2.05 121 7 5.0 7.2 2.2
‘27 Det. 2.15 140 2.10 48 0 2.5 3.0 0.5 .
‘27 1st AF.1 215 164 2.10 140 8 4.2 5.8 1.6
45 Qut. 2.45 260 2.25 240 43 26.0 32.0 6.0
45 Qut 2.45 260 2.25 240 44 22.0 28.0 6.0
80 Rect. 5.40 AC 4.80 AC 0 *50.0 0.0 0.0

Linc Voltage 112,

Volume Control Position Full On.
Note: Cathode voltages show a reversed reading.

*Reading on meter, one anode only;

green in color. The voltages indicatec
“Sec Analysis,”” for 112 volws;
requiring due allowance for the ditterent values
which will be indicated. Wide plate voluage vari-
ance denotes poor rectifier wmbe or defective power
pack; great milliammeter variation, uasatisfactory
wbes. No reading on the filaments shows thar either
there is no A.C. input, that a fuse has blown, »¢
there is an open primary in the power transtormet.
Before making further test be sure that the A.C. line
togwhich the set has been connected is alive. tTo
test your A.C. line the easiest way is to simply insen
any 110 volt lamp in the socket 10 be used for ne
tadio line connection.) No "C'" voltage un the
‘27's denotes either defective resistors in the cathode
terurn or shorted resistor by pass condensers.  No
'C" voltage on the ‘45 indicates a defective resistor

a the table,
any other than this

'27 hlament line, Changing pilot lights usually
remedied this trouble but it was found far more
satistactory to make the change of filament wiring
and thereby entirely do away with the flicker. It
15 suggested that service men working on sers hav-
mg serial numbers below 7,500 make this filament
wiring change while the chassis is out of the cabinet,
as a matcer of standard practice toward mcrcased
customer satisfaction. In spite of the fact that most
A.C. sets appatently work almost as well without a
<round as they do with, the installer should in no
ase make an installation where the ser is not con-
neted to a good ground. This can be either a
cold wiawer pipe or if necessary a steam radiator.
In instublations where ncither are available a six-
foot iron pipe driven in the ground outside of the
house, preferably in. a position where the soil is

dynamic reproducet constitutes part of the main
filter, any defect in this winding will become mani-
fest in the receiver performance, and plate poten-
tials will not be obtainable;
the supply to the '45 twbes, which does not go
through the reproducer field coil. The first choke
coil is contained in the power pack carrying on top
of it fuse connections for the 110 volt primary.
This winding is tapped for 110 and 125 volr supplies
and change is made by reversing the position of the
2 ampere protective fuse. Both the first audio trans-
former and the input transformer of the "435 push pull
stage are mounted in the metal can located nearest
to the condenser drive. In case of open A.F.T.
windings, replace both transformers (the entire can)
thus insuring a petfectly matched audmo amplifier at
all times.
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The Model 35 receiver is a 6.tube (and recrifier)
A.C. outfic representing a distinct departure in de-
sign from previous models.

The screen-grid R.F. twbes furnish a high degree
of amplification, and as the various units, Encluging
the tubes of the R.F. circuits are shielded, the selec-
tivity and sensitivity are excellent. The resistance
"c0up1ed audio stage assures that signals are passed
into the push-pull audio ourput stage with minimum
distortion where they are further greatly amplified
with maximum fidelity. Among the other distinct ad-
vantages of this_rype receiver may be mentioned the
following: (1) The various units of the power pack
are mounted in separate metal containers, simplifying
replacement.  (2) An illuminated dial graduated in
kilocycles makes for easier operation for the customer.
(3) The volume control operates by regulating the
voltage on the “'screen grid”" in the R.F. tubes, this
voltage being continuously variable from zeto to the
maximum of about 75 volis. This gives quieter and
smoother operation than previous designs which had
the control in the antenna circuit. (4) The Model
P-4 eleciro.dynamic speaket which can be used with
Model 55 receiver uses for its field supply the
entire “"B*" current supply, same as furnished co plates
of all rubes. (5) Tube socket contacts, resistors,
and other parts are of new, more rugged and cf-
ficient design. (SJ The use of heater type rubes in
the R.F. stages, detector and first audio stage, and
the method of connecting the speaker field coil re-
duces the A.C. hum (0 a minimum. There is
practically no hum. As in the other Acrwater Kent
single dial receivers, if one R.P. transformer is de-
fective, the entire group must be replaced. Likewise
if one variable condenser is defective, all three con-
densers must be replaced. It is necessary to remove
the R.F. stages. dewector and first audio stage, and
transformers.. Care must be taken to avoid scrarch-
ing or otherwise injuring the coils when replacing
the shields. Also note that a lead from the sec-
ondary of each R.F. transformer to the bottom sta-
tor-rerminal on each variable condenser should pass
under a slot at the base of the shicld and must not
be caught berween the shield and the metal base.

late. To aid the installer it is pointed out that the

odel 5% is veflx sensitive and does not require a
lacge antenna. w0 antenna posts are provided on
the set, marked “‘Long Antenna’’ and ““Short An-
tenna.”” The Long-Antenna post will give greater
selectivity and should be used if the aerial is 30
feer or more in length. The Short-Antenna post
should be used if a very shorr {inside) antenna is
employed. If exweme selectivity is desired use a
short antenna connccted to the Long-Antenna sost.
Indoor aerials for Model 35 should be erected as
far as fwiblc away from grounded metal, such as

ipes, electric wiring, etc. Ground connection mws?
ge used with Model 55. This set will also not
operate (as some A.C. sets do) with either antenna
post connected to the ground. The two AP, our
put tubes used in the audio stage should be match-
ed.on a rube tester, otherwise the sct may hum,

Do not use any other model of Acwater Kent
speaker with MoJel 55, than the type P-4 or P-4C.
Do not remove speaker plug from socket when sec
is in operation. The set should be operated with
the “Local-Distance’’ switch in the local position
when receiving nearby scations. Failure to do chis
may result in overloading of the detector tube. which
will be evidenced by a decrease of output volume at
the resonant point on the tuning dial, as well as a
slight ragged type of distortion on strong stations.
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ATWATER KENT MODEL 55

The '‘Local-Distance’’ switch controls the numbet
of rurns in the place circuit of V1. In later Model
55 receivers, the tubular resiscors are made with

tddd bt bbb bbb b bt b bt bbb bdddeded 4
VOLTAGE REQUIREMENTS

Filament Apptox.
Voltage

—F t0 +F contacts on V1, V2, V3 and V4 2.4 (a)

=F t0 +F contacts on V3 and V6 2.4 {a)
Filament contacts on V7 4.9 {a)
Plate
Cathode to plate, V1 {m) 175 (b)
Ditto. V2 (m) 175 (¢©)
Ditto, V3 10% (d
Ditto, V4 70 (e
Filament to plate, V5 and V6 235 (f)
Conteol Grid
Cathode to control grid, V1 (m) 3 (g)
Diwto, V2 (m) 3 (h)
Ditto, V3 12 (i)
Ditto, V4 22.5 (j)
Filament to grid, V5 and V6, 42 (k)
Screen Grid
Cacthode to screen grid, V1 and V2 (m) 85 ()

Additional Test Information

Use high resistance D.C. voltmeter (about 0-50-250)
t0 measure plate and grid voltages; and an A.C.
volemeter to measure filament potentials.  Tests
made with set in operation, all tubes and speaker
plugged in sockets. Tests made in order listed. Low
plate or grid voltages may indicate a partally
shorted bypass or filter condenser; V3 plate voliage
will be low, and V3 grid wvoltage high, if ecither
of the double “‘phone’” condensers are shorted.
(m) denotes volume control set at maximum. NO
EADING indicates: (a) open filament winding or
connection; (b) open high voltage winding, open
speaker magnet coil, open filter choke, open primary
of 2nd R.P.T., or RS open; (c) open primary of
3rd R.P.T.; (d) open V3 Hfleer resiscor {black)
R6, coupling resistor {black) Rt, R.P. choke CH, or
V3 bias resistcor (blue) R7; {(e) open V4 filter re-
sistor (gray) R9, primary of TR1, or V4 bias re-
sistor R8 (mounted under maroon and yellow, bias
resistors R10 and R11; (f) open TR2 primary; (g)
o?en secondary of 1st R.P.T.; (h) n secondary
of 2nd R.P.T.; {i) open secondary of 3rd R.F.T.;
(j) open V4 resistor (blue) R2; (k) open V35.V6
bias _resistor (ycllow) R11, or open secondaty of
TRt (if bias resistor R10 is open V3 grid potential
will be approximately 83 vofs);_ (1) open con-
nection to slider of volume control R3, open R3, or
open bleeder resistor (purple) R4. Make all voluage
tests first to get a general idea of the trouble, then
disconnect the set and rest the suspected pans for
opens, shorts and grounds. A condenser, not shown
in schematic, by-passes the screen-grids.

4ttt bttt bttt bt bttt bt b bttt

cast metal caps or comtacts, which have a compara-
tively low melting temperature. Accordingly it is
necessary in replacing these units to exercise con-
siderable care when soldering in order not to melt
the entire cap. The soldering iron should be held
in place only long enough to insure a good electrical
connection berween the cap and che lug ro which it
is to be fastened. few experiences in soldering
these new tubular resistors will quickly show the

DOUBLE "PHONE"” COND.

posts, power transformer assembly.
*QUALITY"
V5 COINDENSER
v4 TRA

correct method required for good results every rime.
Whenever a rtwbular resistor of cthis type is re-
placed, the soldered connections should be tested for
mechanical strength by endeavoring ro push the
resistor away from the contact lugs. For con-
tinuity testing, all of the socket contacts may be ex.
posed by inverting the set and removing the plate.
Separate parts may be tested for continuity with
a voluneter and battery in the usual way. If there
is any doubt a5 to whether a part is shored,
grounded, or open, it is advisable to remove all
connecting leads to that part and rtest it separately.
When synchronizing the condensers, connect the
oscillator pick-up lead to the Short-Antenna bind-
ing post. and place the. local-distance switch in the
“distance’” position. Adjust the volume control to
give about half scale reading on the ourput meter,
and then leave the control in this average position.
Owing to the design of the R.F. amplifying cir-
cuit in Model 55, it is necessary to use a top shield-
ing plate when synchronizing the variable condensers,
and in order to make the rotor of No. 1 condenser
accessible for adjusmment it is necessary to cut or file
a hole in the rtop-shield over the rotor of Ne, 1
condenser. This hole should be about 1% inches in
diameter, with its center 2V, inches from the left
edge of the shield and about 134 inches from the
frone edge. The rotor of No. 1 condenser may then
be adjusted with one finger through this hole. No. 2
condenser rotor may adjusted by turning the
control knob, and No. 3 rotor may be reached from
the right-hand side of the chassis, as will be seen.
Connections to the various units may be found
y use of the color code: First R.F,T., black to
chassis (held under one of coil mounting bols),
blue to stator of variable condenser, green to short
antenna post, red to long-antenna post; second
R.F.T., black to chassis (held under one of coil-
mounting bolwis), blue (with lug) to stator of wvari-
able condenser, green co plare of V1, red-white
tracer to distance switch, blue (without lug) o dis-
tance switch; third R.F.T., black 10 chassis (held
under one of ¢oil mounting bolts), blue (with lug)
10 stator of variable congenscf. green to plate of
V2, blue lead {without lug) to grid of V3. Power
transformer assembly—rectifier fil. winding, thin leads
with black sleeving; primary winding, thick brown
leads; V5 and V§ fil. winding—thin leads with black
sleeving; fil. winding leads to V1, V2, V3 and V4
are thick leads with black sleeving. Puh-yull input
and output A.P.T. assembly, input pri.-black with
red tracer and other lead is green, secondaty center
tap is black while cone grid Jead is blue and other

is red, the output primary center tap is black with
white tracer an

both yellow with black tracer.

corner, ''long antenna’’ 50“; to the right, 'short §
antenna’ ; next, “‘ground.”” The four prong re-
cepracle in front of the antenna posss is for the §

dynamic reproducer; in
fier recepracle.
corncr 1s the first R.F. The socker for V1
V2; third R.P.T.;
V5 (next to tube in rear right corner); V6
right corner).
A.P.T. assembly; assembly;

filter condenser

TR?2
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!
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the two plate ficlds are both brows, §
the secondary leads which connect to the voice coil are
Looking down _into X
the receiver, the parts layout is as follows: Reaf lefc

S W O P w0 D O D R R O S O N S T T O P O D D D P T P PP s

front of that is the recti- 2
The fullyr shielded unit in front lefe §

. 15 B
next to the right, followed by the second R.F.T.; 2
V3; V4 (front right corner); &
(rear &
Going left along rear we find: the §
fileer ¥

choke assembly: and, next to antenna and ground §
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In the Edison Receiver, Models R-4, R.$ and C-4,
the R.F. amplifying circuit employed is a form of
B “constant gain'' circuit, wherein two primaties are
¥ used in cach radio frequency transformer, one
§ resonated below and one above the broadcasc fre-
d quency s . The four R.F. transformers em-
% plo ere identical with each other and their sec-
3 ondaries are tuned by identical tuning condenser
9 sections. Referring to the Schematic wiring diagram
2 L1, 12, L3 and L4 gre low frcqucntl primaries,
8 resonated to approximacely 430 kilocycles by means of
i the condensers C3, C6, €7 and C8; LS, L6, L7 and
L8 are high frequency primaries, aot shunted by any
condenser; L9, L10, L11 and L12 are secondaries
B tuned by the varisble condenser sections C1, C2,
3 C3 and C4, which are shunted by the trimming
3 capacities C1A, C2A, C3A and C4A. Stabilization
of the R.F. amplificr is accomplished by the use o
grid circuit ncutralization: f.e., the employment of
neutralizing condensers, C10, Ci1 and C12, con-
nected from the plate of each R.F. amplifying tube
to a coil rightly coupled to the secondary of the
input transformer_of thar mbe. These coils in the
diagram azre L3, L6 and L7, which are at the same
time the high frequency primaries of the first, second
and third R.F. transformers. Substantial resonance
of the first R.PF. input circuit to the resonant fre-
quency of the second and third R.F. and detector
input circuits is maintained by holding the cffective
2 antenna-ground capacity t0 a value less than 100
micromicrofarads.  Antennas of less than this capa-
city are to be connected to the binding post marked
“Antenna,’’ while antennas of greater than this ca-
gacity are to be connccted to the “"Long Antenna'
inding_post. This latter connection places the con-
denser C9 in series with the antenna-ground capacity,
reducing che " effective value of the lawer to less
than 100 micromicrofarads for antennas of capacities
up o 300 micromicrofarads. Self-bias of the first
R.F. amplifying tube is seccured by the use of re-
sistor R1, by-passed by the capacity C20, Isolation
of the R.P. component of the plate cuerent of this
tube is accomplished by the use of resistor R2 and
capacicy C19. Self-bias of the second and third R.P.
mplif;{ng wbes in common is effected by the re-
3 sistor R3 and the section A of the volume control
% by-passed by the capacity C23. [Isolation of the R.F.
2 components of the plate currents of those two tubes
X in common results from the use of the resistor RS
3 and the capacity C22. The volume control operates
§ to reduce volume in the following manner: As the
contact shown in the diagram 1s moved lefrward
from the extreme right-hand end position, the re-
sistance B, lying across the primary system of the
first R.F. cransformer, is reduced in value following
a special resistance taper. After approximately mid-
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EDISON R-4, R-5 AND C4

position has been reached, this resistance B has be- of the control from a fracrion of a milliathpere o

come and is maintained ar substantially zero value.
A remains ar zero value uncil approximarely mid-
position of the control has been reached and there-
after increases in wvalue uniformly with angular rota-
tion of the control knob. Resistance A forming part
of the bias resistance for the second and thirCF }F.F.

+ddddddddtdddddd bt bt bt ddd

IDENTIFICATION OF PARTS

C1, C2, 2-gang, 000335 mf. each; C3, C4, dicto;
Cs, C6, C7, C8, .00025 mf. each: C9, .000123 mf.;
C10, C11, C12, 40 to 80mmf., variable; C13, .0001
mf.; C14, .001 mf.; C1%, .00043 mf.; C19, 0.1 mf.,
300 V.; C20, dio; C21, 0.16 mf., 300 V., (C19,

f C20 and C21 in same can); C22, 0.1 mf., 300 v.;

C23, 1.0 mf,, 130 v., (€22 and C23 in same can);
C24, 1.0 mf., 300 v.; C25, 0.5 mf,, 300 v.; C26,
1.0 mf., 130 v., (C24, C23 and C26 in same can) :
C27, 2 mf., 600 v.; C28, ditto; C29, 1.0 mf., 300
v.: C1A, C2A, C3A and C4A trimmers on side of
variable, condenser section which each shune.

R1, 1000 obms, 1 wact; R2, ditto; R3, 400 ohms,
1 w.: R4, 40,000 ohms, 1 w.; RS, 400 ohms, 1 w.;
R6, 20 ohms; R7, 1.5 meg., 1 w.; R8, 23,000 ohms,
1 w.; R9, 23,000 chms, 1 w.; R10, 6000 chms, 1
w.; R11, 2,000 ohms, 1 w.; R12, 20 ohms; R13,
200 ohms; R14, 780 ohms, 3 w.; RI13, 10,000
ohms, 3 w.

L1, L2, L3 and L4, 300 mhys., each; LS, L§,
L7 and L8, 7% turns, each; L9, L10, L11 and L12,
243 mbys., each (measured in shield); L13, 50 to
65 millihys.; L14 and L1535, 4.t0.1 APT.:
L16, L17 and L18, 5-t0-1 ratio A.P.T. with separate
secondaries connected in series by variable resistance
R13; L19, L20, speaker input transformer {mounted
in speaker frame) having center-tapped primary;
L21, secondary, speaker input transformer; 122, dy-
namic¢ reproducer field coil, 4,500 ohms; L23, voice
coil for above; L24, inside third of filter choke, 20
hys., 375 ohms; L25, outside two-thirds of choke.

§1, radio-phonograph swiech, S.P.D.T. oggle,
opened by volume control shaft; $2, Line swiech,
S.P.S.T. roggle: Light-O-Matic switch, located in
dial mechanism, operating Light-O-Matic pilot light.

bttt ddbdddddddd bt b dddt bt

amplifying tubes, a lefrward motion of the conract
of the volume control after approximacely mid-posi-
tion has been passed increases the bias on these
tubes. The resistor R4 limirs the necessary amount
of resistance in the section A of the volume control
by increasing the current at minimum volume setting

ci

RECEIVER
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TYPE 7-R
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R R R R R R R X I Ik ORI Vo SIS SN NS v YNy AAKAXE]

aa'a's"s

A

betweea 3 and 4 milliamperes. When minimum
volume sewing of the conerol has been reached, a
further sliﬁhx wrn of the control throws tae radio-
phonograph switch, S1, from its lower to lits upper
diagram position: j.e., from radio o phonograph
position, this being the sole means provided for the
throw of this switch. The detector "'B’ is obtained
from the plate supply for the R.F. and first A.F. am-
plifying rubes through a two-stage resistance-and-con- §
denser filter, consisting of R9, C25, R8 snd C24. §
This filter serves a wiple purpose: it effects the B
necessary reduction of plate voleage, the isolation §
of the AP. currenc in the detector plate circuit 1
and a reduction of ripple in the detector plate supply. £
A positive bias is placed on the heater otpthc detecror
tube with res to its cathode by the cannecrion
of the variable contact of the hum adjuster R§ to
the cathode of the Arst R.F. amplifying rube. A
high frequency cut-off is provided by the capacity
C135 shunting the secondary, L135, of the A.¥. ampli-
fyini transformer, the primary of which is shown
as 114, Hum duc to residual 120-cycle ripple in §
the plate s?ply for the first AP. amplifying tube
is eliminated by the use of the series circuit C21,
R10, conneced berween the positive of the plate
supply and the cathode of this tube. The inpedance
of this circuit is arranged to be 9 (the mu of the
tube) times the impedance of the parallel circuit §
C26, R11, and the phase angles of the two circuits R
0 be the same. This results in the impression on 2!
the grid of this wbe of a voltage proper in both ¥

S T O P D P O D O D O PP OO0

phase and amplitude to counreract the effect of the g
residual ripple of the plate supply. The second AP,
transformer has a2 primary L16, and two separate
half-secondaries, L17 and L18. These half-sczondaries
are separate in order to permit the insertion berween
their low potential ends of the resistor R13. Berween
the center-tap of the filament winding for the second
stage amplifying tubes and the fixed center tap of §
R13 is connected the self-bias resiscor for these tubes. §
A variable conctact operating on R13 is connected t0 &
the negative of the plate supply. The function of §
R13 is to permit the increase of the bias on either %
of the two second A.P. tubes at will by the amount §
necessary with any two given tubes to balance out §
residual hum, L32, {pm of the power transformer §
primary, is designed for use from 100 to 110 voles; §
132 and L33 rogether from 110 to 120 volts; and P
L32 and L34 togerther from 130 to 140 volts, R15 P
is a bleeder or “'loss-curreat” resistor, the function of §
which is t0 build up to the required value the excita-
tion current flowing through 122 and to subilize
the plate voltage on the R.F. and first AF. rubes §
for varying values of plate current in the second and § i
third R.F. amplifying tubes. '
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“The Short Wave Screen-Grid Craft-Box™

Constructed of parts taken from the junk box.

HE unusual development of radio over

a brief span of time has left the "junk-

box,” or drawer, of many radio experi-

menters well filled with obsolete parts
which can no longer be used with any degree
of satisfaction in a modern broadcast receiver,
These parts have become obsolete, not be-
cause of their lack of efficiency, but because
of the alteration of broadcast conditions,

The vogue of shori-wave code and broad-
cast transmission offers a purpose wherefore
the experimenter or short-wave enthusiast may
resurrect many of the parts he had relegated
to his owna private junk heap. With care of
design and construction, a short-wave receiver
may be fashioned that will equal the perform-

By BERYL BAKER BRYANT

out of the closet and its contents dumped on
the floor. (A word of advice, place papers
on the floor first; as this will preserve peace
of mind later.) After a few minutes spent
in selection of parts that might be used, the
following were chosen:

2 seven-plate midget variable condensers, 32-
mmf. capacity with knobs, C1, C2 (for-
merly used as compensating condensers
in a broadcast receiver.)

4 UX-type sockets. (Not necessary that they
match. )

1 unmounted A.F. transformer, vintage of
1922. (Although any of recent manufac-
ture might work better) (TR).

1 85-millihenry R.F. choke. {There was some

Fig. A. Pront view &f "“The Short Wave Screen-Grid Crafc Box.”
four coils, but five coils evencually were used; dial cut-ouss for a five-coil job appear in
these columns,

ance and appearance of apparatus constructed
of specially-designed and costly parts.
Junk-Box Craft
With this purpose in mind the author set
about to design and construct a real short-
wave teceiver. The old junk box was fished

The dials were made for

doubt as to the probable efficiency but, in
any event, it proved without "dead spots™;
as regeneration was obtained over all the
short-wave bands. The induciance need
not be as great as that used, but may be
as low as five or ten millihenrys.)

parts for shorts or open circuits.

t batutery or filament switch (S.W.).

2 mica fixed condensers, .006-mf. (C4, C5).

1 mica fixed condenser, .0001-mf., (C6).

2 grid-leak mountings.

1 grid leak, 2-megohm (R1).

1 grid leak, 5- or 6-megohm (R4).

5 binding posts.

2 cord-tip jacks (J).

1 filament resistor, 15-ohm wire, tapped at
S ohms to provide grid bias for the 22
R.F. wbe (R2, R3).

1 resistor, 10-ohm wire, for the '99 filaments
(R5).

5 old tbe bases, to be used for coils.

No. 28 D.C.C. magnet wire, /4 pound, to be
used for coils.

1 wooden baseboard, 10 inches long, 9 inches
wide, and 14 inch thick.

1 hard-rubber (or bakelite) panel, 10 inches
long, 7 inches wide by 3/16-inch thick.

1 '22 screen-grid tube (V'1).

2 ‘99 wbes (V2, V3).

5 small “B” baueries, 22V4-volt portable. .

2 “C” baueries, 414-volt for flament supply.

Hook-up wire, wood screws and other neces-
sary hardware.

After the parts have been sclected the con-
structor should carefully clean, inspect and
tighten all parts as well as test the various
Denatured
alcohol and ether mixed in equal parts will
remove dirt, oil or grease, when applied judi-
ciously with a small, stiff bristle brush. If
the parts are not thus inspected and cleaned
before assembling into the complete receiver
trouble is apt to appear.

The Short-Wave Circuit

Inspection of the circuit diagram will show
the circuit used for this short-wave receiver
be the same old standby—a single circuit re-
generative detector preceded by a screen-grid
R.F. stage, and followed by a conventional
transformet-coupled A.F. stage. In regard two
the latter, it was not deemed necessary to use
two stages of A.F., as phones would be em-
ployed and for this purpose sufficient volume
would be obtained with one. The grid circuit
of the R.F. stage is untuned, having a 2-meg-
ohm grid leak (R1) connected from the con-
trol grid cap to the bias tap on the series
filament resistor (R2-R3); the grid leak serves
only as a means of blocking the R.F. from

‘the ground circuit, forcing the signal to be

impressed on the control grid, while -providing
a means of applying the 1%4-volt "C" bias to
the control grid. (Otherwise, a negative
charge would accumulate on the control grid
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causing the tube to block). The antenna may
be coupled direct, or through a small semi-
variable homemade condenser (C3), to the
control grid of the R.F. tube; the choice will
depend upon the antenna used.

Construction of Coils

The short-wave coils are of the plug-in type;
five are used to cover the band from 25 to
100 meters. They are constructed from old
tube bases; five of the UX type as listed
above. There are two types of tube bases,
the short and the long; if possible, the long
should be obtained (especially for the “E”
coil} as otherwise it will be difficult to ac-

commodate the required turns on the base. If

it should prove impossible to cbtain the long

type, thin cardboard may be wrapped and

cemented around the short base to give the
required winding space. Follow the winding
specifications:

Coil A: Grid winding 7 turns, tickler winding
7 turns; shortest band, approximately 18
to 25 meters.

Coil B: Grid winding 10 turas, tickler wind-
ing 10 turns; tuning range approximately
25 to 35 meters.

Coil C: Grid winding 15 turas, tickler wind-

' ing 14 turns; tuning range approximately
35 to 45 meters.

Coil D: Grid winding 20 turns, tckler wind-
ing 18 turns; tuning range, approximately
45 10 65 meters.

Coil E: Grid winding 50 turns, tickler wind-
ing 50 turns on a cardboard tube ftted
inside the secondary winding, tuning
range, approximately 63 to 100 meters.

The cement and glass are removed from
the rube bases. ‘(This may be done very
easily with a sharp penknife.) Starting about
1/16-inch from the top edge of the form
the grid winding (L1) is started and wound
for the required number of turns; ¥g-inch
space separates it from the tickler winding

(L2). It is a good plan to prepare the bases

before winding by drilling the holes 1o anchor

the winding ends, which are also to be sol-
dered 1o the prongs. The solder and wires

(Y
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Dial for the ""Craft
3ox."” Cut out and
paste on the panel.
‘Regeneration”” dial
‘ppears  elsewhere.
A red ink dot on
he right line and
stations are quickly
re-tuned in.
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should previously be removed from the prongs
by the application of a soldering iron and
a sharp knock. The distance at which the
holes should be drilled is readily determined
approximately as 4814 wrns of No. 28 D.C.C.

Fig. B. Rear view of the ""Craft Box.”

All the parts, few in number, are easily seen.
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but leaving about six inches free. The insula-
tion is removed to within Y4-inch of thé point
where the wire enters the hole; the svire is
passed through the hole and down through the
filament prong on the same side as the grid
prong. Start the tickler winding 1§-inch from
the end of the secondary; the wire is! again
passed through the hole and soldered to the
remaining filament prong and the proper turns
are wound. Remove the insulation as before
and pass the wire through the lower, hole,
through the plate prong, and solder. |

The tickler of the “D" coil is wound dou-
ble-layer. The tickler for the "E” coil is
wound on a small length of cardboard fubing
which is placed inside the secondary |form.
Care should be taken that the beginning of
the tickler winding is connected to the fila-
ment prong on the side of the plate prong.

Parts Assembly

P
~ The hatd-rubber or bakelite panel il first
drilled for the mounting of the two midget
variable condensers, the filament switch and
the two cord-tip jacks. Two holes are also
drilled near the lower edge, for fastening
the panel to the baseboard, which may be, done
at this time. The midget condensers are
now mounted to the panel, followed by the
switch and the jacks. The sockets are| next
fastened to the base board; that for V2 in the
center of the base board and one inch |from
the panel. The R.F. socket and A.F. sqckets
are placed, each 34-inch from the edge of the
baseboard and 34-inch from the panel, and
that for the tube-base coils equidistant between
them and 23/-inches from the panel. | The
R.F. choke is placed between the detector and
A.F. sockets in the same way.

"The A.F. transformer is placed immediately

Whar

pares would YOU use?

wire may be wound in one inch of space.
To start the grid winding, the end of the
wire is passed through the hole drilled at
the top of the base, then passed down through
the grid prong and soldered. The proper
number of turns is wound, breaking the wire

in back of the A.F. socket, with sufﬁc;tm
clearance, to enable short connecting leads,
The detecror grid leak is mounted direcily
to the “"G” post of the socket by a small
stiff bracket made of brass. The holder For
the antenna resistor is alsc mounted vertically
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and fastened t the baseboard immediately
behind the R.P. socket; to its top is soldered
e small plate of brass or copper for C3. The
dimensions for the condenser surface are 7% x

.
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the R.F. tube, is fastened to a screw sol-
dered to the one which fastens the clip to
the bakelite strip. The ground binding post
(B3) is mounted on the bakelite strip in the

Fig. C. Bartteries in place; all leads comnected; cubes in their places; with the aerial and ground

actached we are “‘rarin’ to go.'"

Y4-inch; the piece is cut with a tab l4-inch
long and 34-inch wide near one end and on
the side. This tab is soldered directly to the
clip of the grid leak as shown in Fig. C.
A similar piece is made and drilled with a hole
in the tab to pass a 6-32 brass machine screw.
A hole is drilled 34-inch from the screw fast-
ening the clip to the bakelite mounting strip
of the grid-leak mounting. The second strip
is now arranged in such manner as to be
variable in the surface exposed to the fixed

whither our old “‘Craft Box"* will take us,

same manner as the series-condenser binding
post (B2) and its screw is soldere} to the
lower clip of the mounting. On the rear of
the baseboard should be lefc 2 space 114-
inches wide by 9 inches long for the “A” and
“B" batteries, which are held in position by
a strap of fibre or “fish” paper. This strap
should be an inch wide and strong enough to
prevent tearing,
Wiring
The wiring is extremely simple and direct.
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first as these are nearest the panel. Beginning
with the "F4" of V1, the lead is continued
to "F+" of V2, and then to V3; the hookup
wire is left long enough to extend to the
back of the baseboard for connection to the
battery. A battery lead of similar length is
now soldered to the filament switch, the other
side of which is connected to the filament
resistor of V1, and the later soldered di-
rectly to the "F—" post of the socket. The
filament resistor for the 199 tubes (RS5) is
soldered directly to the filament switch. From
the other side of this switch a lead connects
to the negative post of V2 and then V3.
The ground end of the antenna resistor (R1)
is soldered to the tap berween R2 and R3;
there should be ten ohms resistance berween
the tap and the socket terminal. The plate
terminal of V1 is connected to the grid termi-
nal of the coil socket;. then to the fixed plates
of the tuning condenser (C1). This lead
also is soldered to the terminal of the grid
blocking condenser (C6), the other termi-
nal of which is soldered directly to the “G"
post of the detector socket. A lead connects
the rotor plates of the condenser to the "FP—"
of V2 as well as to one side of the. by-pass
condenser C5. The other side of the latter
connects to the flament terminal of the coil
socket on the same side of the grid. To this
same terminal is soldered a long lead which
extends to the batteries and connects to “B-+
135.”

A similar lead is soldered to the “G" termi-
nal of the R.F. socket V1, to which is soldered
the by-pass condenser C4 for the screen-grid.
The other side of €4 is connected to the
negative filament. The detector grid leak
R4 has been connected directly to the “G”
terminal of the coil socket; its other side
should now be connected to the “F+" termi-
nal of the detector socket.

The plate terminal of the detector socket
is now connected to the plate terminal of the
coil socket; the filament terminal on the same
side is connected to one side of the R.P. choke,
and then to the swationary plates of the re-
generative condenser C2, the variable plates of

~which are connected to the “F4" ‘of the A.P.

socket. The other side of the R.F. choke is
connected to the “P” post of the AF. trans-
former, and the “B+4" post of the latter is
provided with a long lead to extend to "B+
Det.” The "G” post of the transformer con-
nects to the grid terminal of the A.F. socket,

strip, being pivoted by the same screw used As a matter of fact, the efficiency of the re- and the "F—" return of the transformer to
81 =
& %p , R.F. CHOKE -
B2 ./"/ Vi v2 - TR. V3 E,
o = ®
c: 2 E L1 ..ll €6 EE PHONES
R1 2 G4 R3S c2 )
2 _[ £ 2 : T,
-< <&
83 R2 ca 5 € 5 ] .
RY £RS j ;
SW. y
4 3
B+ B+ B+ 8+ A- A+
45 135 DET. 90 B-

Rig. 1.

Schematic circuit to be followed by those who want o0 dig into their junk box and ride the short waves via the “"Craft Box.'

As 20% of

construction is getting statted, it’s up to you'"; we have eliminated all the mechanical difficulties.

fot the mounting of the binding post as shown
(Fig. 2). The binding post (B1), used to
connect the antenna directly to the grid of

ceiver is directly due to the placement of the
parts and the shortness of the interconnecting
leads. It is best to wire the filament circuits

the negative filament between the filament
switch and the 10-ohm tesistance. The "P”
(Continued on Page 183)



October, 1929

RADIO-CRAFT

163

The Radio Craftsman’s Own 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.

TRANSMITTING DOPE WANTED

Editor, RADIO-CRAFT:

After discussing thoroughly at two of the club's
sessions RaDIO-CRAFT, its merits and demerits, we
have come to the conclusion that it is one of the finest
magazines that a °'Radio Ham™ can read.

It is a very comprehensive and diversified edition ;
does not dwell on only one type of radio apparatus,
but rather discusses the many types on the market.

Despite all of the merits found we sincerely be-
lieve that the magazine should contain much more
short-wave articles concerning both transmitting and
receiving apparamus. '‘Hams™ would appreciate it.

AMATEURS' Rapio CLUB,
Passaic, New Jersey.

(We are very appreciative of the interest be-
stowed upon us by the Passaic AMATEURS’ RADIC
CLUB. 1t is our desire 1o interest the majority of
okr readers and toward that end we cannot devote
100 great a portion of RADIO-CRAFT to amy particular
subjecs. However, we would like 10 presemt a4
larger section dealing with the frequencies above
1500 ke, The limiting factor is the readers them-
selves; unless they advite wus of the mew develop-
ments, ideas and kinks of the short-wave crafisman
we have no way of learning of them.

But whast this coumry needs, aside from good
five-cent cigars, is a really authentic litt of short
wave schedules. And now, that International agree-
mens bas nearly senled sthe frequency allocation
nightmare, we may look forward 10 being able to
publish information of this nature which will siill
be truthful when the magazine is received. Uniil
now, publithed short wave schedules bave been
the litle private joke of the short wave clan. One
of sthe firs+ published schedules 1o last over night s
the England and Holland ''sked” which appeared
on page 117 of the September issue of RADIO-CRAFT
—it is O.K. at this writing. What authentic ''sheds'
do you have?P—Ed.})

IT'S UP TO OUR READERS

RADI10-CRAPT:
Gentlemen:

Just a word to let you know how I appreciate
reading a2 good magazine. [ received my copy re-
cently, and must say it will furnish me plency of
desirable information until the next one arrives. Then
1 will also have plenty of reference data to lay away.
It is the kind of magazine I have always desired.

Now, I think the task is lefc for us fans (that is,
if we expect to have a good magazine better) to
contribute more ideas, kinks, etc., and ask more
interesting questions concerning radio and its pans.
I am enclosing diagram and description of a neutral-
izing condenser of my own make; 1 find this to be
very essential, especially with ganged condensers
which have no "trimmers.”” 1 expecr to contribure
more to you this coming season.

L. B. FERGUSON,
Bluefield, W, Va.

(Mr. Ferguson bits the nail right on the bead, and
we heartily second bis motion. The interchange of
experience which be suggests will do a great deal 1o
benefir us all; and YOUR letter is solicited, right
now. Whar bas been your expirience with others
ideas, and what bave you thosght wp, AND TRIED
OUT SUCCESSFULLY, yourself?—Ed.)

A SET BUILDER’S OPINIONS

Mr. Hugo Gernsback, Editor,
RADIO-CRAFT:

I enclose a money order covering a subscription to
your new magazine. It would appear to me that a
magazine gotten out to suit the ser owner would
have more circulation than any other. The average
“set owner is not interested in a lot of technical lan-
guage, charts, graphs, etc. Personally I would like
to see every set, kit or circuit apalyzed, so that I
might know what it will do. Right now, I know
of at least half a dozen friends who want to get a
new up-to-date set with money {in reason) no ob-
ject. It is not necessary to state that one set is
better than another; but enough information can be
given to allow rhe builder or owner to decide for
himself which is best suited for his requirements.

+

The majority of radio owners are nor interested in
freakish doings or smnts beyond their ability to
perform. If Tom Jones comes over to my house, and
I furnish him with enterrainment from KFI, KSL,
KOA and several others, and kid him because his
set will not bring in any of them at the same time,
Jomes is going home and commence to read up and
see if he cannot get hold of something that will beat
my set; and so it goes.

E 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 opportun-
ity of acknowledging the great number
to which it has been impossible to
reply personally, much as they would
have liked to do so. Bouquets, how-
ever, are not all they are looking for.
This is YOUR magazine, and it will
welcome every letter which expresses
a definite wish for a certain line of
editorial information. It is only in
this manner that we can know just
what You want and what will be of
most use to You. Our readers realize,
and so do we, that there is still much
room for improvement in RADIO-
CRAFT; and, with Your cooperation,
it will be forthcoming.

We especially iavite letters telling
of your experiences with sets, circuits,
and practical radio problems, as they
come up in your work. We know that
our readers like to know what others
are doing, as much as to read the more
formal articles available from those
who are active in industeial develop-
ment of radio; and we trust to make
this Experimenter’s page the stamping
ground of those who like to follow
out their own ideas and do something
a little different. What have you
found out for yourself that will help
along other experimenters? Write to
the Editor of RADIO-CRAFT and tell
your story in your own words.
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Another thing the set owner is jnterested in and
has no way of ascertaining, is what's on the air to.
night, where and what time? For instance, 1 like
band programs and the only way I get hold of
one is by chance, 1 cannot subscribe to all the
pape:s in the U. S. telling what cheir local stations
are doing.

Of course, this is the personal opinion of one
man; but at the same time it would seem that the
radio publication that caters to the majoritcy will be
the most successful. 1 wish you every success in
your new undertaking and hope that 1 can loock for-
ward to cach new issue with pleasure.

Frep T. FisLp,
Fort Lauderdale, Fla.

(The policy of RADIO-CRAFT is 1o avoid the pres-
enlation of technical facts in a difficwls way, so far
as possible. There are magazines for the reader who
has a ''bug” for mathematics, and who is capable
of sackling the Einstein theory, single-banded; but
this will mot be one of them. Our readers, we know,
prefer practical details of conntruction. However, it
ir obviously impossible 10 say what set is the bess
for all requirements; if it were s0, only one type
of receiver would be in wse. Thar upon which
manufacturing methods bave concentrated is  the
simplest 10 operate, but not the most efficient from
a radio itandpoint.

As 10 the lack of a means of checking up on na-
tion-wide programs, that cannot be belped, under
the conditions of broadcasting which have grown
up in the United Stares. At one time the editor of

this magazine undertook she publication of such &
radic program publication; but it was impossible to
cover even d comparatively small area efficiensly,
since the information was not forthcoming from ihe
stations themselves. ln Great Britain and Germany,
where broadcasting 15 a semi-governmental monopoly
without commercial programi, and where the whole
country is no larger than onme stare of the Uhion,
radio program publications of a very satisfactory
kind are issued. Bven there, bowever, there is mot
available complete and definite information as to
what 10 expect from osher Eusopean siations within
range of a powesrful receiver. It will be our end-
eavor 1o give the reading matter moss acceprable
to the largest number of radio readers, and Rapro-
CRAFT again beartily imvites all to co-operate by
lesting  ws  know your persomal opinioms a5 1o
what this should be.—Ed.)

LUCKY FOR US BOTH
Editor, RaDIO-CRAFT:

I received your magazine by a mistake; I had
sent for SCIENCE WoNDER StoRIES. Bur I think
RapI10-CRAFT really something good. So I send my
subscription for both magazines, and a/f pumbers
of each from the frst.

With regard to fastening meral to glass, I do it
often with common sezling wax; for vessels contain-
ing spirits or alcohol I use gypsum (plaster of
Paris). Can you tell me the method used in Amer-
ica to designate radio cbes?

E. S. LEvisON,
Lijsterstr. 31, Leeuwarden, Holland.

(Unfortunately, these is no sregulay sysiem wused
to designate tubes in 1his coumry, as ithere ir in
England, where the type number conveys some in.
formation about 1he characteristics, Tha article by
Mr. Palmer in this issue commences a siudy of the
types of tubes on the American market, which will
be of special interest to foreign sreaders —Editor.)

A SCREEN-GRID HINT
Editor, RADIO-CRAFT:

I have logged 141 stations since July 4 with the
“Portable  Screen-Grid Four™ described in  your
July issue. I find an ‘01A wbe won't handle the
volume without a 500,000.0hm resistor in the 43
volt screen-grid lead. I use this as a porentiometer
berwee.: the “'B+4-45'"" and the “"A—.,” with the am
to choke 12, leading to the grid prong of the socket.

E. L. GOpoFriy,
Binghampton, N. Y,

(Litsle suggestions of this kind will be appreciared
by many readers, as well as lomger articles. Do not
think that you have to write a long letter for 1bis
page.~Editor.}

—

ATTENTION, CORRESPONDENTS!
WRITE
Editor, RADIO-CRAFT:

I feel it my duty 1o you to give my opinion of
RADIO-CRAFT. 1 have before me the first two issues,
and I must say that great improvement is shown.
The first was well worth the money: but the second
is by far better. The cover design is marvelous;
Paul is an artist par excellence. Your ¢ Lemrials,
are most interesting and instructive; I look eager-
ly for them when the time arrives,

All I can say is that I find no fault with your
publication, but 1 do think a *"Correspondence’” page
should be inserred. Wishing you further success,

CHRISTIAN KELLER,
Ozone Park, Long Island, N. Y.

(One thing which we cannor write in the editorial
offices is our Correspondence page; we are anxiously
waiting for our readers 1o do that, And, while we
enjoy reading little bouquets, we know well 1hat
what our readers prefer is am interchange of prac.
tical experiences, kinks, and the like. What have
you to tell, supposing that all the readers of Rapio-
CRAFT were standing round the workbenches in the
Cooperative Laboratory or somewbere? Lot us bave
your suggestions, as informally as you wish—
—Editor.)
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A 50 Public-Address Power Amplifier

The requirements for proper coverage of a 4.000-person capacity theatre. auditorium, or equiv-
alent outdoor assemblage are not fully understood by the average constructor.
This article by Mr. Baraf covers these conditions.

joput (from a radio set’s detector, a
microphone, or a phonograph pick-up)

to a volume level more than amply sufficient to
cover 2 theatre with a seating capacity of 4,000,
or an outdoor meeting of similar dimensions.
Primarily designed for public-address pur-
poses, this amplifier can be used in motion-
picture houses (for synchronized or unsyn-
chronized discs or films), amusement parks,
cdubs, hotels, auditoriums and private homes.
With it one is assured of the finest radio and
record entertainment, When used in spacious

HE amplifier described in this article
is capable of magnifying its program
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By S. L. BARAF

the most critical plate and “C" bias voltages.

Design and Layout

In designing the amplifier, the primary con-
sideration was the prevention of audio-
frequency oscillations and “hum.” These are
factors which, unless eliminated, will inevitably
ruin the finest characteristics of any sound
unit. The segregation of the power trans-
former, chokes and filter condensers in a heavy
copper shicld-can, and the correct placement of
the audio transformers to prevent magnetic
coupling, insure a quiet-working, hum-free am-
plifier. The modulated 60-cycle hum cannot

T3
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Fig. A.

hotograph is illusteared the parts layout for the

In this

Although the wiring scems to nave

been run with no regard for convention, every

**'$0°* theatre or “"public address” amplifiet.
lead has re-

ceived full aueation in respect w the possible troubles which could develop if undue resistance of
coupling existed.

homes to feed a number of dynamic speakers
placed in various rooms, besides affording life-
like reproduction of records, the amplifier is
admirably adapted for use also in conjunction
with any conceivable type of radio tuner; even
though the tuner be a superheterodyne with

be heard with the volume throttled down to
a whisper.

The use of rhree audio stager with an un-
distorted output of a little over fifteen watts
necessitated the employment of two type '74
“regulator tubes” in the resistance network.

By keeping the input and first-stage plate volt-
ages at constant potentials, the regulator tubes
lessen (and in practise counterbalance) what-
ever reaction might occur through the resist-
ance network from an overload in the power
output stage. The stabilizing .action of the
regulator tube extends also to the "C" bias
voltages; so that the amplification factor of
the unit and the proportion existing between
plate and grid voltages is not disturbed. Thus
the useful undistorted output of the unit is
measurably increased.

An outsranding improvement in this ampli-
fier is the employment of “parallel plate feed”
to prevent the plate D.C. from circulating
through the primary winding of the push-pull
input transformer. By this method a clearer
definition of bass-note fundamentals is ob-
tained, and the lowest frequencies emanating
from the broadcasting or recording medium,
heretofore not even heard, are reproduced with
uncanny fidelity.

Parallel plate feed to the input push-pull
stage would be quite impossible without the
use of an A.F. impedance such as the choke
(L2), the inductance of which is greater than
that of the transformei primary winding to
which it is coupled. Such a parallel-feed
choke requires an inductance of about 400
henrys or more, with a relatively low D.C.
resistance. Fortunately, it has been made avail-
able for the purpose.

The filter condensers are at a distance from
the heat generated by the rectifier and power
tubes; and all tubes are fully ventlated. It
was not found necessary to shield the power
output stage; but it is strongly advisable to
place the filtering section in a separate copper
can (Fig. 3), as shown in the pictured am-
plifier which was wired as per Fig. 1.

Fundamentally the power supply unit is a
transformer (PT1) rated to carry a continuous
load of 200 milliamperes with a filtered out-
put of 550 volts. It has a tapped 100-120-
volt A.C. primary; a high-voltage secondary
winding for two ‘81 tubes in full-wave recti-
fication; a 7%4-volt winding for the filaments
of these tubes and, finally, another 7V4-volt
winding for the filaments of the type "50 tubes
arranged in push-pull. .

Filtering the Power Supply

A triple filter choke is placed .n series with
the positive high-voltage line. The center
choke, however, also acts as an audio choke
for the "B+4" power; thus the type ‘50 am-
plifier is kept from oscillating in this pan
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of the circuit. In choosing the '50 tubes, care
should be taken that they are petfectly matched
since otherwise circuit oscillation may occur.
With matched tubes and the choke placed in
the circuit as suggested one is assured of &
unit that is perfectly stable in its operation.
Tubes that turn blue should not be used.
Their tendency to draw reversed grid curren:
and the resultant loss in brilliancy and depth
of tone, together with the increased hum
drone, are a few indications of bad tubes in
the power-output stage.

As this amplifier is required to deliver 140
to 160 milliamperes, choke LG, conservatively
rated at 250 milliamperes, is placed in series
with L4 and L5, all properly by-passec b.
conservatively rated filter condensers (C3, 2-
microfarad, at the input and C4, both 4-micro-
farad, at the midpoint of the triple zhoke
filter, and at the output). In series with the
high-voltage line, a 5,000-ohm resistance R7
{rated at 100 watts) is used to secure che cor-
rect drop for the first and intermediat: stages.
This resistor is connected to the second (V9)
of the series-wired regulator tubes.

In this amplifier, the inpur is held at a
constant plate voltage of 90 by the first regu-
lator tube V'8; and the intetmediate push-pull
stage (V2-V3) is held at a constant plate
voltage of 180 by V9 which is in series with
V8. Those desiring voltages other than these
may employ 25,000-ohm variable wire-wound
resistors, each with one arm in series with a
regulator tube, as shown in the schematics.
It is to be noted that the high-voltage tap for
the plates of the 'S0 tubes is wired to the
choke, L5, the other end of which is then
connected to the center point between chokes
L4 and L6.

Optional Construction

The choice of D.C. or A.C. tubes in the
first and intermediate stages ahead of the type
‘S0 tubes is optional and equally good results
may be obtained with either. However, the
use of A.C. tubes will require a filament tcans-
former PT2, to light the filament of the 27
rube in the first stage and the filaments of the
26 tubes in the intermediate push-pull stage.
1his transformer should be placed next to
PT1, if it is incorporated in the amplifier.

The reader will note that grid biases for
the first and intermediate stages are obtained
by means of the drop across the variable re-
sistor at the negarive end of the resistor net-
work, RG-1. This method applies only when
D.C. tubes are used in these stages; the use
of A.C. tubes will require separate resistors
for each stage. For an A.C. wube in the first
stage, a 2.000-ohm variable wire-wound re-
sistor R2 should be used. it is connected to
the cathode of the ‘27 tube. In the interme-
diate push-pull stage, a 1,000-ohm variable
resistor R5 will be found adequate to supply
bias for the “26 tubes. The proper method of
obtaining grid bias for A.C. tubes is clearly
shown in the separate schematic diagram (Fig.
2). It should not be confused nor inter-
changed with Fig. 1, the schematic for D.C.
tubes; for otherwise the builder will come to
grief, wondering how an excessive amount of
hum and other forms and causes of distortion
have crept into his amplifier.

The negative grid bias for the powet tubes
in push-pull, which require a plate current
of 110 milliamperes, is obtained by insertine
another 1,000-ohm variable resistor R6 between
the center tap of the 7Y5-volt winding for the
type "50 tubes, and the negative side of the
filterchoke network.

The experienced fan and set builder wil!
welcome the inclusion of jacks to0 measute the
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plate current of the power tubes, the R.F.
ui inpur and the intermediate A.F.; as well as
the total loss and the plate current consumed

‘The copper shield required for the high voltage
units is shown above.

up 1o the power output stage. It will be
seen that jacks are placed in the plate lead
of eackh *S0 twbe; thus facilitating the match-
ing of these tubes and allowing an immediate
check on the performance of the tubes over
any lengthy period.  In this unit the plate
current of V1 must never exceed more than
five milliamperes (it should be a lirtle less
than three); the intermediate stage should
draw at most between twelve and fifteen mil-
liamperes; and the entire total, minus the 110
milliamperes drawn by the output stage, should
never exceed fifty milliamperes (normally it
should be about thirty-five milliamperes).
Back coupling, or interstage feed-back, is ef-
fectively blocked in this amplifier through the
isolation of each circuit. It will be seen that
an audic choke of relatively high inductance
(L2) is placed in the "B4" lead of the first
stage, and shunted by a 2-microfarad con-
denser. In the iuatermediate stage, parallel
feed is used to prevent magnetic saturation of
the core and distortion of the wave-form inci-
dent to the amplification of alternating current.
As will be seen in the diagrams, the direcr
current flowing in the circuit is blocked by the
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condenser C1 and the primary of T3 where it
is desired. The center tap lead of the pri-
mary intermediate push-pull transformer T4
has in series with it a husky audio choke, L3
{the other end of which goes directly to the
180-volt tap). The by-passing of the 90- and
180-volt taps with 2-microfarad condensers
{C2, as shown in schematic—not pictured)
is advisable.

Operating Conditions

The tremendous amplification delivered by
this unit necessitates the employment of ef-
fective volume controls. A noiseless 500,000
ohm variable resistor R3, which may be wired
to any convenient point, shunts the secondary
of the first stage transformer T2; and a fixed
250,000-ohm resistor R4 is placed across the
secondary of the push-pull input transformer
T3. (The author did not have available the
correct value and that is why the photograph
shows two resistors as R4; these were 500,000-
ohm units, wired in parallel.)

When working the amplifier in connection
with phonograph pick-ups, it is desirable to
use an impedance-balancing transformer, which
has an adjustable primary to march the various
magnetic pick-ups. The transformer T'1, spe-
cified for this purpose, assists to provide the
finest phonograph reproduction and wiil match
the best pick-ups cbtained today. A double-
pole, double-throw switch is incorporated to
provide for instantaneous change from radio
to record music.

For microphone coupling purposes, special
transformers are to be used, the type required
depending on that of the microphone em-
ployed. When the amplifier is used with
either pick-up or microphones, the operator
will find it best not to cut down his input
and intermediate voltages but rather, if neces-
sary, to reduce the volume through the 500,.
000-ohm control R3.

The amplifier cannot be used wich ord:-
nary speakers of the balanced-armature type

FIG. 2

¥
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Schemaric circuit of the "A.C."" design.

There is provtsmn for both microphone and phonograph

pick-up, and circuit testing jacks have been included in six places. Voltage regulation has been

held te very narrow tolerances.

There is no need to stress the point that only the best of parts
should be used, where the experienced constructor

is concerned. It is to the new-comer

we would venture this caution.

condenses C1, in series with the primary
winding of the input push-pull transformer
T3. It does, however, go through the choke
L2. which is in parallel; the high impedance
ot the choke. however, prevents the A.C. signal
voltage from going through. Only the alter-
nating-current signal thus passes through the

because of the latters’ unsatisfactory frequency
response at high power levels and incapacity to
stand up under the load delivered by the
output. Dynamic speakers of the exponen-
tial-horn type are to be preferred. Excellent
results may be obtained with dynamic speakers
of the new type (which use type 80 tubes
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to energize their field coils). To secure an
evenness of range, at least three differently-
pitched speakers should be employed. The
new output push-pull transformer T'5 used in
this amplifier is capable of feeding at top
efficiency nine speakers of the mew iwelve-
inch anditorium type. The prospective builder
is cautioned not to use one dynamic speaker
—unless he is desirous of finding out how
quickly he may wrench the voice coil out of
position when passing a strong signal through
the amplifier.

Order of Wiring

In wiring up the amplifier, it is well to
complete first the filter-choke section; the out-
put stage should next be wired, then the fila-
ments of the remaining tubes should be wired
and brought to their respective filament-trans-
former windings (or binding posts, if a storage
battery is used for the input and intermediate
stages). The wiring of the resistor network
should be the final task; and all "B+ leads
should be bunched and strung together. The
layout of the amplifier makes possible very
short A.C. filament leads, and these should
be segregated from all other wiring. Grid and
plate leads are very short and well spaced
from one another.

All transformers, chokes and filter con-
densers must be grounded. Stray inductive
hum, intermittently recurring, is a sign that
one or several of the transformers are not
effectively grounded. The tubes used for this
amplifier should be the finest obrainable.

The high-quality alloy-core transformers
used in this power unit make possible the con-
struction of an amplifier which is remarkably
free of distortion peaks. It has an over-all-
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ent effects may be played, while the third
is set for fade-over to another theme.

To affect the change-over smoothly, a vari-
able resistor with a value between taps which

NOTICE

WHETHER your interest in audio
reproduction is academic, techni-
cal, or practical, we want to have your
respective opinions and ideas on this
subject; with particular consideration
of the design, construction, installation
and maintenance of acoustic equip-
ment for use in theatres, auditoriums,
hotels, dancing-pavilions or -halls,
amusement parks, and large outdoor
gatherings. What odd or unusual ex-
periences have you had in your contact
with the field of “public address”?
What information of particular inter-
est to you would you like to see in
RADIO-CRAFT MAGAZINE? As this
magazine intends to give the profes-
sional man more and more technical
data which will enable him to increase
his earning capacity proportionately,
it is necessary that we learn from the
men in the field just what is of great-
est interest. Then we can offer you
that "Knowledge (which) is Power.”
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does not change the gain more than two DB
is necessary. Continuously variable resistors
having linear, logarithmic, and “constant im-
pedance” variation design are now obtainable.
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1 Amertran No. H 67 filament transformer
(for A.C. operation only), PT2;

9 Aerovox fixed condensers; one 0.25 mf,,
No. 402, CI; 5 No. 402, 2-mf., C2; one
No. 1102, 2.mf., C3,;.two No. 802, 4-
mf., C4; (add one No. 402 for A.C.)

4 Aerovox “‘Lavite” resistors, with one double
and two single mountings; three 50,000-
ohm, RI; one 250,000-ohm, R4,

Electrad "Truvolt” 2,000-ohm resistor,
Type-T20 (or one Carter Type-P20-2M)
with one slider (for A.C. only), R2;

Electrad Type-L 500,000-ohm resistor (or
one Carter No. 5 "Hi-Ohm" volume con-
trol), R3;

Electrad Type-B10 (or one Carter Type P15-
IM) resistor with one contact (for A.C.
only), R5;

Electrad Type-D10 (or one Carter Type-F-
1M) resistor with one contact, R6. (For
D.C, a second, with four contacts, R61) ;

1 Aerovox Type-996 5,000-ohm resistor, 100-

watt, R7;

2 Electrad "Truvolt” Type-T250 resistors (or
one Carter Type-PW-25M potentiometer),
use of these is optional), R8;

Amperite, 3/4-amp. (for D.C. operation);
or Yaxley Type L-3 resistor, R9;

fun

b

s

s

s

" 1 Yaxley D.P. D.T. switch;

4 Yaxley phone-tip jacks; PT];

1 baseboard, 21x30x1-inch, and one special
copper can with cover (see detail draw-
ing, Fig. 3);

2 rolls “"Corwico” extra heavy hook-up wire;

6 Carter No. 2A closed-circuit short jacks, JI;

8 Eby binding posts (for D.C. operation) "In-
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Schematic circuit of the *'D,C,"" arrangement.

gain frequency-range that is practically fat
from 40 to 8,000 cycles. The average human
ear cannot recognize a more perfect amplifier.
The most critical of listeners will be captivated
by the impression of realism which the unit
conveys, whether the amplifier be turned down
to a soft whisper or stepped up to an intensity
greater than that of the actual original repro-
duced. Instrumental tones, the singing voice,
and speech are conveyed with all the delicate
shadings of pitch and timbre so characteristic
of the original.

When this amplifier is used in movie instal-
lations for musical synchronization with films,
a table holding three pick-ups and three turn-
table motors will more than meet the require-
ments for this purpose. When they are so
used, a song may be played, and some other
effect superimposed on the song; or two differ-

Lists of Components Used

1 Amertran No. 389 phonograph equalizer,

TI;
1 Amertran “"DeLuxe” audio transformer, first
stage, T2;

1 Amertran No. 710 intermediate push-pull
transformer, T4;

1 Amertran No. 151 input push-pull trans-
former, T'3;

1 Amertran No. 678 output push-pull trans-
former, T'S;

1 Amertran No. 256 choke, L1,

1 Amertran No. 641 parallel-feed choke, L2;

4 "Amerchokes”: two No. 854, L3-L4; one
No. 709, L5; one No. 557, L6;

1 Amertran No. PF 250 power transformer,
PT1;

In this form, as well, every precaution has been exercised to obtain maximum performance. The output
is "like a rock” in its steadiness; perfect operation of a critical “'series filament'® superheterodyne having been obtained in one rest.

put” "B "A—" “A+," “B—"
“C—_415" “C—9," “B4RPE." or ;

8 Eby binding posts (for A.C. operation)
“Input,” “B+4,” 114" (2 required),
"214" (2 required), “B—," "C—";

3 Audak “Electro Chromatic” pick-ups (see

text) ; and
3 Bodine motors.
9 Tubes. The tubes required (those listed

were used, although other makes may be
tried) are three Ray X-112A (for D.C.
operation) or one Ray X-227 and rwo
Ray X-226 (for A.C. operation), V1, V2,
V3, wwo Ray X-250, V4, V5; two Ray
X-281, V6, V7; two Cunningham CX-374
voltage regulator tubes, V8-V9;

9 Benjamin sockets for tubes V1-V9;

1 Weston 0-100 milliammeter, Model 506,
MA.



October, 1929

RADIO-CRAFT

IRADIO ( RAFT

KINKS

-------- AT R KT TR R I IR KRR IR I I R IR R F AR REX

RADIOCRAFTSMEN:
HOW good are you at remember-

TR I

ing the thousand and one lirttle

things that occur during a day,
a week, or a month of experimenting,
designing, constructing, wiring and
testing of radio sets and parts for your-
self or your friends?

Everyone has an equal chance to be
awarded one of the two copies of “The
2 Radio Amateur’s Handbook” (A Man-
2 ual of Amateur Short-Wave Radio-
telegraphic Communication; contains
200 pages chock-full of the things you
want most to know; right up-to-date
and absolutely the best book of its
kind obtainable), which are to go to
the two readers of Radio-Craft who
send in the greatest number of contri-
butions to this department in one
month.

All accepted material, will, in addi-
tion, be paid for at space rates.

The correct address is:
Radio-Craft Kinks Department,
c¢/o Radio-Craft Magazine,

98 Park Place,

LE New York City.

HOW TO MAKE FORMS FOR WINDING
YOUR OWN COILS

By Charles P. Hansen

HE tyro, the fellow just breaking into the
game, can seldom find the information as
to just what to do to obtain a certain result,
in the best way. It is obtainable only in the
“School of Hard Knocks.” Occasionally, a
bit of data will be found which lightens the
work of becoming an experienced technician.
For example, below is described the man-
ner in which the writer fabricates his own
coils (generally referred to as being of the
“solenoid, low-loss” type). Ten “forms,” of
various standard sizes, comprise the kit of the
authoz,
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Shaping the Wood

When making coil forms the first require-
ment is a rectangular piece of wood (Fig. 1).
On each end of this block a circle is scribed.
Just how much oversize this should be, de-

A convenient way of mounting low loss’ coils
constructed with the aid of the forms,

pends upon the wood-working ability of the
constructor; because these two circles deter-
mine the resultant size of the form, since the
wood is to be worked down to the diameter
these circles indicate. Sandpaper the for~
the final size.

All sharp corners are
knife and sandpaper.

Dimension & is two inches longer than
the desired length of the winding space of
the form; and dimension & is, approximately,
the desired diameter of the form. Lines ¢
are drawn across one end of the block, to
show the smallest thickness of the wedge
which will result (as described below); di-
mension 4 is the largest thickness of this
wedge. Lines e are then drawn; these being
the lines to follow with a saw, to produce the
wedge. Holes f, for machine screws, are
drilled now. At this point, saw, knife and
sandpaper are called into use to obtain the
shape shown in Fig. 2.

Fig. 3 illustrates the end and side appear-
ance of the finished form. Flat-head machine

rounded off with

Coils completed and in the course of construction
are illustrated above.

screws drop flush with the surface, and
thread into nuts sunk in the form.

Making the Coil

To start the coil, wind a piece of writing
paper twice around the form. Hold with rub-
ber bands. Press thumb tacks at desired start
and finish points of coil. Fasten wire by
threading through holes g, and wind.

When wound, coat with collodion, (being
careful not to slop it on the wood form).
When dry, remove the two screws, tap wedge
with hammer, and disassemble; and finish by
gently pulling the writing paper from the
inside of the coil.

Coils may be mounted on paraffin-dipped
wood strips {w) as illustrated in Fig. 4.

The photograph shows an almost-completed
space-wound short-wave coil, with hold-
ing strips cemented across the outside. One
at'a time, duplicate strips are cemented to the

inside when the coil is removed. Use of too

END

The various steps for form making are evident in
this drawing.

much cement at this time will cause the coil
to come apart. The “5-and-10" stores stock
tubes of this (transparent) cement.

IMPROVED ._..TENNA RIGGING
By A. B. Clark

HOW many times bave you had trouble
with pulleys and wires, or possibly ropes
on aerial supporting poles? Here is the way
to get away from all this difficulty on the ones
you erect.

Instead of using a pulley, use a porcelain
house bracket insulator. This has a screw
moulded into it and a petfectly smooth hole
through it. Screw this into the top of the
wooden pole (A); or, if an iron pipe is used
put in a plug, bore a hole in the plug and
screw in the insulator (B). At (C) is shown
another form of screw insulator which may be
used. You can now run a small wire (which
usually lasts a lot longer in the weather than
one of the stranded ones) through this for the
pull-up wire. It cannot get out; runs through
the insulator freely; and will never rust.

IRON

L
A trRON
PORCELAIN C

BANDING

WIRE HERE Lleloe

This stunt is a good one :» apply in many dif-
ferent ways besides the one shown abeve.
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Vacuum Tubes for Radio Reception

GREAT deal of interesting informa-

tion (and some misinformation) on

the vacuum tube has been printed in

books and pericdicals. But, of all
the data, very little is useful to the profes-
sional man and the more advanced fan. Prac-
tically all the information is limited to the
listener who is interested merely in replacing
the tubes in his receiver.

It is the purpose of this article to bring
out some of the points which have been neg-
lected, or purposely left out of the previous
articles; as well as to supply a definite source
of information for the characteristics of the
standard tubes. It might be well to begin
by explaining that, although there are more
than 150 manufacturers of receiving tubes, the
actual number of types of tubes is compara-
tively small. By this we do not mean to imply
that the tubes of all manufacturers have the
same characteristics; but the purposes for
which the similar tubes were made are suf-
ficiently distinct to allow a classification in
this way. We will give the characteristics of
the most standard and best-known of these
tubes.

Looking back on the beginning of broadcast-
ing, we find the difference in the tube situa-
tion is very striking. At that time, the fan
who had been using a crystal for reception
would at some time get a great desire to own
one of the remarkable vacuum tubes that he
had been hearing sbout. After deliberating
for some time, and probably saving his spend-
ing money for a number of weeks, the fan
would shyly enter the best-known and perhaps
the only radio store in his locality and timid-
ly ask the cleck for a “eube”’. This he
would receive with no further question, either
in a rough box or with no protection art all.
Now, when a prospective buyer goes into the
nearest store for a tube, he must give a very
close description of its purpose and use and
he has the choice of a number of different
makes at different prices.

Factors Which Control Tube Life

To answer the question, “"What is a ‘good’
tube?’ we must consider the situation from
several standpoints. First, there is the mech-
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By C. W. PALMER

anical construction, which is entirely a mat-
ter of the design and manufacture. Next
there is the choice of materials; and the
quality of materials, which are also matters
concerning the manufacturer.

SAVE THIS SERIES

this article on vacuum tubes Mr.
C. W. Palmer describes the general
“characteristics’”” which average vacuum
tubes have. The theoretical discussion
of these characteristics is followed by
practical examples of the application of §
the information which “characteristic ¥
data’” convey. After reading this article,
the reader will have an extensive knowl-
edge of the things which occur in, and
around, the vacuum tube. The experi-
menter, set builder, service man, “broad-
cast listener” and dealer will he able to
learn how to effect actual cash q’ingl;

by lpgllcntinn of the simple "rifles of

tube health” which Mr. Palmer lays
down for thote who have occasion to use
radio vacuum tubes.

The idea of the “Standard Eouipment
Package” used by one of the well-known
tube makers is also mentioned. This
Ereltly facilitates tube purchase and

andling.

In succeeding articles Mr. Palmer will £
show how tubes are automatically tested,
accurately, at the rate of 8,000 an hour;

how tubes are made; what the “power X
tube” is for and when to use it; and, of ¥
course, the next portion of the “Charac- X
teristic Data of Radio Receiving Tubes”
chart will appear.

However, these are not the only points to
be considered. It has been estimated that
about 30% of the A.C. tubes which break
down prematurely, do so because the tubes
are placed in the wrong sockets of the set; as
in the case of the '26 tube being placed in
a power-tube socket. Another point concern-
ing the wser, is the continued use of exces-
sive filament and plate voltages, which results
in the shortening of the life of the tube.

There was a time in the history of tube
fabrication when manufacturers deplored the
long life of their products. Now, however,
in these days of high competition, each tube
maker must use the very best material and
employ every precaution to make his tubes
last as long as those of his competitors; for
otherwise his products would get a bad name
with resulting loss in sales.

The Tube Laboratory

Practically every tube manufacturer main-
tains a laboratory in which materials are
tested, and samples of the manufactured tubes
are subjected to various tests. This laboratory
must be equipped with both electrical and
chemical research and testing  .its; since it
is necessary to test the compusition of the
materials; such as the nickel and molybdenum,
~mployed in the construction of the grid and
plate elements, and also the insulating ma-
terials such as the glass and the ceramic tubes
which separate the filament from *he cathode
in the heater types of tubes.

It may be safely said that srandard tubes are
made wite every kndwn precaution for long
life and efficient service; and although there
is still room for improvement in the desgn,
the tubes are remarkably consistent. A giance
at the records of tube failure, maintained by a
number of the larger manufacturers, shows &

remarkably low percentage of tube returnst For
example, the returns of the De Forest
Radio Company, for a period of six months,
were less than 1% ; and many of the replaced
tubes were proven to be injured through mis-
use and not through manufacturing failure.
From the above, it will be noted that the
point of correct use has been emphasized;
therefore, below are additional data on the
correct use and care of tubes. This informa-
tion will be of service 1o the dealer and pro-
fessional man as much as the consumer.

The Filament

Vacuum tubes, properly used, are far from
extravagant. Any reliable make of vacuum
tube with a genuine thoriated tungsien or
oxide-coated filament, OPERATED AT THE
PROPER FILAMENT VOLTAGE, has a life
far in excess of a thousand hours; and it is
not uncommon to see tubes going strong after
several thousand hours of daily service.
Furthermore, reactivation of thoriated filaments
is entirely unnecessary in obtaining this long
life. Reactivation of a filament is a con-
fession of ahuse, either through sheer care-
lessness or pure ignorance of the meaning of
correct use.

The filament of a vacuum tube is, of course,
the very heart of reception. It gives rise to
the circulation of electrons, on which is de
pendent the entire operation of the apparatus.
The robust filament gives off a healthy flow
of electrons even at moderate temperatures;
while a sickly filament requires an excessive
operating temperature to raise the “emission”
to the same degree, and this soon brings the
useful life of the tube to an end.

Not so long ago, vacuum tubes made use
of solid tungsten filaments, similar to those
used as electric lights. These had to be heat-
ed to a bright incandescence in order to pro-
vide sufficient electronic emission; making
multi-tube sets very expensive to operate.
{The filament consumed four times the cur-
rent of our present '01A type tubes.) Today,
however, special filaments are employed, ca-
pable of copious electronic emission at relative-
ly low temperatures (and therefore with a
minimum current drain). The A.C. tube,
which must have a higher amperage flow for
correct operation, consumes little watiage, be-
cause of the very low volrages used.

The study of the action in a thoriated-
tungsten filament is remarkably interesting.

Inside the Filament

When the tungsten mass is heated to the
required temperature, the embedded thorium
r ricles are diffused to the surface which

cover with a layer of thinness measured
in atoms. The clusters of electrons (given off
by the thorium) are then virtually plucked
off by the attraction of the (positive) plate;
but other electrons immediately take their
place on the surface. There is a critical tem-
perature (an “optimum’ value) at which the
filament operates with the greatest efficiency;
and at this the thorium particles are diffused
to the surface just fast enough to keep the
latter properly covered.

If the temperature is too low, there is not a
sufficient flow of electrons; and if the tem-
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perature is too high, the therium is thrown
off—"evaporates”’—from the flament faster
than it can diffuse to the sutface. The frst
condition results in low efficiency, while the
second causes a “'de-activation” of the filament,
ending in a marked decrease in current flow
from filament to plate. There is still another
effect from the second condition; the filament’s
crystalline structure, which has received very
careful attention (in the process of drawing
the wire into the hair-like filament) is alter-
ed, greatly reducing the life of the tube.

In the case of the heater type of tube, the
excessive heat soon burns the active coat from
the cathode, and also shortens the life of the
tube; while the filament which heats the ca-
thode c¢ylinder is subject to the same changes
as the other types of filaments.

Thus it is seen that Alament temperature is
one of the most important factors in tube life.
There are several other considerations which
are also very important, although they are not
as obvious as those associated directly with
the filament. One of these is the grid voltage.

“C" Bias and Tube Life

In a power tube, such as the '71A or the
new ‘45, if the grid-bias resistor is short-
circuited or the "“C"' battery removed from
the circuit, the plate current increases enor-
mously; and in some cases the extra heat
produced by this increase is sufficient to per-
manently injure the tube in a comparatively
short time. (The normal plate current for
the *45 tube with 250 volts on the plate and
50 volts on the grid is 32 milliamperes, If
the grid bias is removed, the plate current
jumps immediately to about 60 milliamperes!)

There is another effect of incorrect “C”
bias. The modern set usually draws all of
its plate current from a single rectifier tube
(usually one of the '80 type) and, as these
tubes are often operated at very nearly their
maximum current, the increase of the current
flow in the power-tube circuit often causes
failure of the rectifier.

In order to facilitate the explanation, we
will give a list of the most important points
in getting the most from your tubes. (These
points were listed in a hook published by the
Sonatron Tube Co., "HOW TO TAKE CARE
OF YOUR RADIO TUBES.”)

(1). Keep the prongs of the tubes clean
in order to assure good contact. The prongs
of the sockets should also be cleaned.

{2). Use the correct filament voltage at all
times; it is a good plan to run the tubes at
about three-quarters of their rated voltage, if
the quality is not greatly affected in this way.

(3). The correct "C" bias (for the “B"
potential applied) must @/ways be supplied to
every tube; incorrect "C” voltages will cause
distortion. {(And other forms of mal-per-
formance. See above.—Author).’

(4). The correct “B” voltages must be ap-
plied; if lower voltages are used, you will
not get the correct volume or quality. If a
"B power unit is used, be sure that it is
capable of delivering sufficient voltage to the
plates of the tubes. If variable voltage con-
trols are provided, it is a good plan to check
the output of the unit with a high-resistance
voltmeter.

{5). Always use the tubes for the purpose
specified by the manufacturer. The use of
tubes for purposes other than those for which
they are designed will often result in short
life and poor results. Also be sure that you
place the tube in the correct socket in the set;
a great number of “blow-outs” are caused by
failure to do so.
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(6). Never attempt to use a “hi-mu” rube
in a transformer-coupled amplifier; by doing
so, you will get distortion. These tubes, how-
ever, are often good detectors when properly
used with audio transformers.

(7). When using dry-cell twbes such as
the '99, be sure that you do not use more
than 3.3 volts on the filament. I is advisable
to connect a voltmeter across the filament to
show the voltage. These tubes soon hecomne
paralyzed if excessive filament voltage is ap-
plied.

(8). In using A.C. tubes mate sure that the
transformer supplies the correct voltages. Due
to changes in the line-voltage, a transformer
will often supply much higher voltages than
those required. An accurate A.C. voltmeter
should be used to check these values.

(9). Follow the manufacturer’s instructions
for using a tube. The manufacturer has spent
considerable time and expense in the design of
the tube, but it cannot operate correctly unless
the instructions which accompany each tube
are followed exactly.

(It would be a good idea for dealers to0
have made a large copy of these binss for get-
ting the best from vacuum tubes and place it
where everyone can sead it. It would help
to promote sales).

The Characteristics of Tubes

The folders wrapped with each tube advise
the purchaser of certain “'characteristics™ which
differentiate the tube from other types. These
characteristics are not always understood
properly except by engineers; as the terms are
not familiar to the fan and, in many cases,
they are not entirely understood by the dealer
and service man.

The filament wvoliage, grid wvoltage. and
plate voltage can be easily understood by
everyone who might use a tube. The ampl:-
fication factor, the plate resistance, the mutual
conductance, and wundistorted output are the
more technical characteristics which cause con-
fusion. For the professional man, who is re-
quired to test the operation of various tubes,
we will show methods of finding these va-
lues.

The two main factors that enter into the
design of vacuum tubes are the amplification
factor and the plate resistance. ‘The amplifica-
tion factor ("m«”) increases with the distance
between the plate and the grid, and depends
also on the spacing and size of the grid wires.
Although theoretically, "m«” is constant, in
practice it decreases slightly at low voltages.
The amplification factor is defined as “the ratio
of the change in the plate voltage (necessary
to give 2 change in plate current of a certain
value) to the change of grid voltage (which
will produce the same change in the plate

current)”. In other words,
dEp

lfm”" —
dEg

The amplification factor is useful in de-
termining the qualities of a tube as an ampli-
fier and, in common practice, it is the value
which is used most frequently for determining
the purpose for which a tube can be used.
It can be determined from a graph showing the
variation of plate curvens with grid voltage, by
taking a reading at some value of plate voltage
slightly different from the one used in making
the curve. (This type of graph is very com-
mon and can be obtained from any manu-
facturer of tubes). The point should be plot-
ted on the graph with reference to the grid
voltage-plate current readings used for the
original curve. For example, Fig. 1 shows a
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graph made for a common tube with a plate
potential of 45 volts. The point P is the new
value when using a plate voltage of 35;
hence, the change is 10 volts, the grid re-
maining at zerc voltage in respect to the
negative end of the filament. It is seen
that the plate current drops from 1.60 to 0.95-
milliampere; which is a difference of 0.65-
milliampere.

From the above definition, the amplification
factor is equal to the change in plate voltage
divided by the change in grid yoltage. The
grid voltage which would produce this same
change in the plate current is the horizontal
value from the point P to the curve. {In
this case 1.25 volts.) Thus, 10 divided by

Hafo]e—

()
\Z/

MILLIAMETER

——:||||||||T———<'<—— 7

Fic.2 g

Schematic circuit of the units used to obrain the

most important “‘tube characteristic”’ readings.

From these figures the ‘'amplification factor”
may be determined

1.25, or 8.0, would be the "amplification fac-
tor”" of the tube.

Another way of measuring the amplification
factor is shown in Fig. 2. The equipment
consists of a 10-chm resistor 12, a resistor rl,
calibrated up to 500 ohms, and a key K.
When K is open, the tube is in normal oper-
ating condition, 11 being too small to affect
the plate current; when the key is closed, the
battery E1 {about 10 volts) discharges through
r2 and r1. The voltage divides through the
two resistors according to their values. The
voltage across 12 is applied to the grid in the
reverse direction to that impressed on the
plate due to the drop across rl1 in the plate
circuit. ‘The voltage on the grid is amplified
by the tube and produces a voltage "ma” times
as great in the plate circuit. If these opposing
voltages do not balance, a small difference in
the plate current, shown in the milliammeter,
results. By closing K and increasing or de-
creasing ri until no change is noted, then r1
is “mu"” times r2 and the amplification factor is
“mu''=r1/r2, If r2 is 10 ohms, it is necessary
only to divide £1 by 10 to obtain the amplifica-
tion factor.

Plate Resistance

The term “plate resistance” does not refer to
the resistance offered to the flow of direct
currens in the plate circuit, but is the resist-
ance offered to the flow of alternating current
in such a circuit. The plate resistance may
be calculated from the values found for the
amplification factor. Plate resistance

Rp=dEp
dIp

In the example above, the change in the
plate voltage was 10 volts, and the change in
plate current 0.65 milliamperes or .00065
ampere. The ratio of 10 to .00065 is 15,400,
which is the A.C. plate resistance in ohms.
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Murtual Conductance

Both the plate resistance and the amplifica-
tion factor affect the performance of the tube
as an amplifier. In order to have a simple
value for comparing the merits of tubes, a
term called mutwal conductance was devised.
This expression rtakes into consideration both
the above values. “Mutual conductance” is
the rario of the amplification factor to the

plate resistance. The usual unit for the
mutual conductance is the micrombo.
We know that
dEp dEp
"mu'’ =—— and that Rp—=——
dEg dip

Hence the ratio of these two units is equal
to0
dEp dEp dIp
Gm=——————=
dEg dIp dEg
In other words, the mutual conductance may
be defined as the ratio of a small change in
the plate current to the change in the grid
voltage required to produce the same change
in the plate current. o
Tubes having high values of mutual cen-
ductance are more efficient amplifiers than
those having lower values; but the comparison
must be made for tubes designed for the same
purpose and having similar characteristics.
Thus, a tube such as the "12A has a murual
conductance of 1600 micromhos and the *71A
has an average value of 1360 micromhos for
the same plate voltage. However the '71A
can supply about 160% greater “undistorted
output” than the '12A when a louder signal
is being received. The tubes are designed for
different purposes.

Undistorted Output

This valuation, which is heard frequently
in the design of modern sets, is the factor
which is used to compare the amount of cur-
rent which two tubes of different types will
carry without iatroducing noticeable distor:
tion into the signal. In other words, if one
tube—such as the '12A—distorts considerably
with a certain volume, the use of a larger tube
such as the '71A, ‘45, or '10 will prevent this
distortion.

The unit on which the undistorted output
is based is the wast. Since most tubes will
not carry a full wart of power, the unit is
reduced and the milliwarnt or one-thousandth
of a wartt is employed for rating. In order
to obtain the greatest amount of power from
a power tube, it is generally accepted that the
plate resistance should be equal to the re-
sistance of the reproducer or the coupling
unit.

The conditions for maximum output are
limited by the extent to which the output is
considered undistorted. A distortion of 5%
is quite imperceptible to the listener and, hence,
may be allowed; especially since only a rela-
tively small power increase is obtained with
a greater distortion level. By this we mean
that the output volume would not be in-
creased, even though the tube were forced
further, and the signal would be distorted to
a much greater extent.

Under certain conditions, the greatest un-
distorted output may be obtained with dif-
ferent ratios of the plate resistance 1o the load
resistance; and investigations indicate that
a maximum undistorted power output is ob-
tained when the LOAD resistance is equal to
twice the PLATE resistance. (This conclu-
sion is based on statements made in the
“Proceedings of the Institute of Radio Engin-
eers,” vol. 36). This condition is realized
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when the plate and grid resistances are ad-
justed to their best values and,’ of course, the
statement does not hold true for other voltages.
The apparent conflict of the statements made
above is due to the difference in the conditions
considered as undistorted; in the first case, the
tube distortion in the power tube is neglected,
and in the latter, the over-all conditions are
taken into consideration.

“Static” and "Dynamic” Tests

The method of determining the mutual con-
ductance, the plate resistance and the amplifi-
cation factor, which were described above, give
the “'static” values.

TABLE A

Equipmens
Name of Set Model Package
Atrwater Kent 40; 52; 56,58 EQI1
b " 45 EQ2
46; 53 EQ3
Brandes B-10 EQ4
Bosch 28 EQ3
" 29B Special
Bush and Lane 4A EQ3
oo De Lux EQ¢6
Crosley 704;706; 708 EQ3
" 804; SB EQ5
Eveready 1;2;3 EQ3
Fada All 1929 models EQS
Grebe Synchrophase AC-6 EQ1
* " AC.7 EQ2
Koister K-20; K-22 EQ1
- K-21 EQ2
Kennedy . ...... EQ6
Lyric ..., Special
La Salle 6-T EQ1
oo 7-T EQ3
Lafayete .. ..., EQ3
Majestic 71-72 EQ3
Philco 511 EQ1
President T-C EQ3
Radiola 17-18-33 EQ1
Stewart Warner 801 EQ1
* - 900 EQé6
Steinite 261 EQ1
a 40 EQ5
Stromberg-Carlson 635-636 EQ4
Standardyne 7 EQ2
Victor 7-11—7.26 EQ1
Admiral .. EQ3
Apex 36 EQ1
Balkie @~ ..., Special
Case 73-B EQ2
Freshman M-11 EQ1
Arborphone 45.55 EQ3
Temple  _...... EQé6
Zenith 33-X EQ4
TABLE B
EQ1...... , 265 1, "27; 1, "7T1A; 1, '80
EQ2....., 5, '26; 1, '27; 1, '7T1A; 1, '80
EQ3...... 4, '26; 1, '27; 2, '714A; 1, '80
EQ4...... 5, '27; 1, "71A; 1, '80
EQ5...... 5, '27; 2, '71A; 1, '80
EQ6...... 5, °27; 2, '45; 1, '80

The above tables indicate a novel idea for in-
creasing tube sales by reducing sales resistance.

There are two methods of obraining the
characteristics of tubes. One is the “static”
method mentioned above, and the other the
“dynamic” method. Both have their uses; but
the professional man will.be able to find data
on the second method very easily by referring
1o technical books on the subject. One very
good book on the operation of vacuum tubes
valuable to the engineer is “The Thermionic
Vacoum Tube” by H. J. VanDerBijl.
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General-Purpose Tubes
Under this head may be included the rubes
of earlier design which operate with either dry
batteries or storage batteries for the filament
supply. The first type of these tubes is not
used very extensively at this time, although it
is still being made for replacement purposes;
this is the WD-11 and WX.12,
Filament voltage, 1.1; current 0.25-ampere.
Plate voltage, 221/ to 45 as detector; 90 to
135 as amplifier; current 1.5 ma. at 45
volts; 2.5 ma. at 90 volts; 3.5 ma. at
135 volts.
Grid bias, 41/ volts with 90 on the plate;
1015 with 135 on the plate.
Plate resistance, 15,500 ohms at 90 volts;
15,000 atr 135.
Amplification factor, 6.6.
As these tubes are used only for replacement
purposes, we will not discuss them further.
Next in line we have the '99 type; these
tubes have won favor especially in portable
sets because they save much weight in con-
struction, Because of the extremely small fila-
ment current, ordinary dry cells are suitable
for the filament supply and, if only a few
tubes are used in the set, the barteries last for
some time. Three dry cells, connected in series,
are the usual source of filament supply; a two-
cell storage battery is occasionally used.
Filament voltage, 3.3; curtent, .063-ampere.
Plate voltage, 45 as detector, 90 as ampli-

fier. Plate current 1.0 ma. at 45 volts,
2.5 at 90.

Grid bias, 415 volts with 90 volts on the
plate.

Plate resistance, 15,500 ohms.

Amplification factor, 6.6.

The next tube we will consider won favor
everywhere as a general-purpose tube and has
only been supplanted lately because of the
great demand for A.C.-operated tubes. This
is the "01A type, the standard, all-around duty,
storage-battery tube, which functions well in
all circuits whether as oscillator, radio-fre-
quency amplifier, detector or audio-frequency
amplifier. More of these tubes have been made
than of all others combined.

While the '01A can be used in the last
audio-frequency stage, it is not a power tube,
for its maximum undistorted output is only 53
milliwatws. Various manufacturers have dif-
ferent type numbers for this tbe: as the Cun-
ningham, CX-301A; CeCo, AX; R. C. A,
UX201A; de Forest, 401A; Triad, T-01A;
Diatron, 201A; Ray-O-Vac, RX201A; Cable
Supply Co., Speed 201A; Raytheon, RayX-
201A, etc. Each manufacrurer has an individ-
ual and distinctive name and model number for
the tube, and different methods of mechanical
construction are used; but the electrical values
are designed to conform to standard circuit

requirements.
Filament voltage, 5 volts; current, 0.25-

ampere.
Plate voltage, 45 as detector; 90 to 135 as

amplifier.

Plate current, 1.5 ma. at 45 volts, 2.5 ma.
at 90 and 3.0 ma. at 135.

Grid bias, 415 volts at 90 plate volts; 9

with 135 on the plate,
Plate resistance 11,000 ohms at 90 volts,
10,000 at 135.

Amplification factor, 8.

Undistorted output, 15 milliwatts at 90 volts,
55 at 135.

There is one other general-purpose tube
which has been made by a number of tube
manufacturers, including the CeCo Mfg. Co.,
the French Battery Co. (Ray-O-Vac) and sev-
eral others. This tube is known as the 201B,

(Continued on Page 185)
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Characteristic Data of ﬁdi_o Vacuum Tubes
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Manufacturers are invited to send to this department

THE “SILVER GHOST"
N these columns appears a photograph of
the new custom-built A.C. radio receiver
designed by C. R. Leutz, Inc. It has been
named the “Silver Ghost.”

The particular receiver illustrated, six feet
long, cost over $1800, but the average cost
of the more standard chassis, with ordinary
equipment, is about $900. This ser included
@ short wave receiver, phonograph pickup and
an unusually complete control system.

The standard design includes four stages
of screen grid amplification (five tuned cir-
cuits), detector, first stage of audio frequency
amplification, second of A.F. amplification in
push-pull connection, and a third stage also
push-pull.

The tubes required are: 4, '24 (R.F.); 1,
'27 or ‘24—see description below-—(detector) ;
3, '27 (first and second A.F.); 2, '50 (power
output) ; 2, "81 tubes (rectifiers). That com-
pletes the broadcast receiver requirements;
while the short wave unit operates with: 1,
‘24 (radio frequency); 1, °27 (detector);
the audio amplifier system of the broad-
cast receiver being used in  conjunc-
tion with the short wave unit, when desired.
The dynamic reproducer requirements are op-
tional with the set owner; in the receiver il-
lustrated a 127 cone dynamic reproducer was

used.

There are seven control panels. Although
they present a formidable appearance, the op-
eration of one is practically a duplicate of
the operation of any of the others. And, this
operation is merely the tuning of the stages,
and control of the voltages on each tube.

For that marter, the tuning controls may be
neglected, if desited, if we except a single tun-
ing control. To obtain this “single dial tun-
ing” the owner may lock up each condenser
by means of a screwdriver. Accurate resonance
of each is obtainable, for excueme distance
reception, by use of available “urimmers.”

An excellent example of the custom set builder's

are. This is wuly an engineering job.

photos and descriptions of new apparatus

Straight line wave length, General Radio, vari-
able condenser units are used; each one being

Appesrance of the latest Radiola-Victor receiver.

balanced for the particular stage in which it
is used.

Switches permit selection of any number
of stages from one to four. Variable re-
sistors effect voltage variation in plate, con-
trol grid, and screen grid circuits. The plate
voltage range on the screen grid tubes is 60
to 200; on the control grid, 1 to 12 (the re-
sistor being a 5 watr unit in the cathode, grid
return circuit) ; on the screen grid, 0 to 90.
The detector plate potential may be varied
from 0 to 140 volts, the usual operating volt-
age being about 80.

A feature of this receiver is the optional
use of either a type ‘27 A.C. tube as detector,
or the type ‘24. Also, one has the choice
of grid leak and condenser rectification, with
its attendant sensitivity, for extreme distance
reception; or, plate rectification (power de-
tection) where reception is being had from
local stations. When the screen grid tube is
being used as the detector, the “screen grid”
circuit is used and not the “space charge”
circuit.

The detector is resistance-capacity coupled
to the single 27 first audio stage. This is
followed by a push-pull connection of two
‘27s, using Sangamo transformers; this being

followed by two '50 tubes in push-pull. The
output connection depends upon the selection
of reproducers. Each receiver is given an A.F.
characteristic test and the average range, with
negligible frequency discrimination or variation
is 50 to 5000 cycles; most of the receivers ex-
ceed this standard and extend the range to
32 cycles and 7000 cycles. The total current
consumption of the receiver is about 250 watts.

The short wave components are in the rear
of the extreme right control panel. Five coils
are used to cover a wave band of 18 w0 100
meters. This results in very easy tuning ap-
preciated by those who have tried to tune
in short wave stations on this wavelength range
and using only three or four coils. The tn-
ing condenser has a capaciry of 80 mmf. (It
is a General Radio, transmitter type, double-
spaced-plates instrument); the regeneration
control condenser capacity being 250 mmf.

The power supply includes two, type 81
tubes and the output is practically pure D.C,
One of the major difficulties encountered in
sets having high amplification, is that of ob-
taining a humless current supply; without such
a supply, it would not have been possible to
achieve humless reproduction using four stages
of screen grid amplification.

That transcontinental and transoceanic recep-
tion are possible with this receiver under per-
missible atmospheric conditions is a fore-
gone conclusion.

THE RADIOLA 66

NEW receiver, employing an improved

A.C. superheterodyne circuit, and en-
closed in a console cabinet with an electro-
dynamic loud speaker, has been announced by
the Radio-Victor Corporation of America.

The superheterodyne circuit used in the new
receiver, Radiola 66, includes a tuned antenna
coupling circuit, one stage of radio frequency
amplification, oscillator, first detector, two
stages of intermediate frequency amplification,
second (power) detector, and one stage of
audio frequency amplification. The elimina-
tion of one stage of audio frequency amplifica-
tion materially increases the tone fidelity and
reduces the possibility of distortion present
when successive stages of amplification are
used, we are advised.

Six type '27 and one power amplifier tube
type ‘45 are used in the circuit. The type '80
is employed in the power unit to rectify the
A.C. for the plate and grid supply of all the
tubes and, also, to provide current for the re-
producer field supply.

The single tuning control operates a new
type of stencil cut selector dial by means of
which illuminated scale markings from 0 to
100, as well as approximate kilocycle mark-
ings, are projecled on a translucent composi-

(Continued on Page 187)
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Men Who Made Radio—Lee de Forest

HE illustration which adorns the cover

of RADIO-CRAFT this month, the first of

a scries of the "Men Who Made

Radio,” has undoubtedly been recog-
nized at a glance by thousands, who do not
need to consult the signature. No man, among
the many who have contributed their inventive
genius to the development of radio science, is
better known to our readers for his accom-
plishments.

At the risk, therefore, of boring those al-
ready familiar with this subject, we may re-
peat a few biographical facts concerning the
famous personage illustrated here, and his
numerous contriburions to the science and prac-
tice of electricity—one of which stands out
so vividly in the public mind. compared with
many others into which the inventor has put
enormous labor and research.

Lee de Forest was born at Council Bluffs,
fowa, on August 26th, 1873 and has, there-
fore, just entered his fifty-seventh year. After
preparatory work at Mt Hermon, Mass., in
1896 he entered the Sheffield Scientific School
(Yale University) ; he graduated in 1896, and
continued his ppst-giaduate studies until he
had earned his doctorate in physics and mathe-
matics. Thus equipped, he entered commer-
cial research work with the Western Electric
Co., but later set up in business for himself.

He had been early attracted by the new
developments of radio telegraphy, and labored
to devise the system which was in operation
under his pame untl 1910. This work, in
competition with the numerous others who
were striving simultaneously to make “wire-

THE FIRST OF A SERIES

less” a commercial success in the United States,
won a gold medal for its scientific value at the
St. Louis Exposition of 1904. However, Dr.

Dr. de Forest, in the cover picture, is holding
an ecarly commercial model of the “"Audion.”

de Forest's greatest gift to radio was o be
conferred in an unexpected manner.

In connection with the problem of finding
a satisfactory detector for radio telegraphy, at

a period when every sort of chemical and
mechanical combination had been tried out,
Di. de Forest had made experiments on the
heated flame of a gas lamp, which was found
to be affected by the presence of electric
waves.

Turning in 1906 to telephone work, with
which he had commenced his investigations
years before, he was confronted by the prob-
lem of obtaining a “relay,” or what we would
now term an “amplifier.” A long series of
experiments resulted in the revolutionary dis-
covery of the principle of the “third element”
—the grid—of a vacuum tube, and the pro-
duction of an electrical "'valve,” the “Audion”
—now known to all Americans simply as a
“tube"—which soon made possible first long-
distance telephony over wires, and then the
even more astonishing feats of radio telephony.
This was displayed, long before the days of
broadcasting, on the linking up of Arlington,
Va., by telephone with Honolulu and Paris
by radiophone in 1915—the same year that
saw the opening of commercial trans-contin-
ental telephony in America,

Dr. de Forest’s other contributions to the
electrical art have been manifold, as we have
said. For the past two years and more his
principal efforts have been devoted to the
development of Phonofilm, a “ralking-movie”
system in which the de Forest *Audion” finds
another unique opening for its services. And
there is no reason to despair of seeing equally
novel and striking future developments of the
functions of the "Audion,” from the ingenious
brain of its creator.

Attention: Radio Service Men

editorial page of this issue, is now

engaged in compiling an interna-
tional list of oames of qualified service
men throughout the United States and
Canada, as well as in foreign countries.

This list, which RAp10-CRAFT is trying to
make the nost complete one in the world,
will be a connecting link between the radio
manufacturer and the radio service man.

RADIO-CRAFT is continuously being soli-
cited by radio manufacturers for the names
of competent service men; and it is for
this purpose only that this list is being
compiled.

There is no charge for this service to
either radio service men or radio manu-
facturers. It is simply an extra service that
Rapio-CrarT will perform for the industry.

The greatest need of the industry ar this
time (as the president of the Radio Manu-
facturers Association and many other au-
thorities in the trade emphasize elsewhere
in this issue) is trained and experienced
service men. We are asking every reader
of Rap10-CrRaFT who is a professional serv-
ice man to fill out the blank printed on
this page or (if he prefers not to cut the
page of this magazine) to put the same
information on' his letterhead or that of
his firm, and send it in to RADIO-CRAFT.
The data thus obtained will be arranged
in systematic form and will constitute an
official list of radio service men, through-

RADIO-CRAFT, as explained on the

out the United States and foreign coun-
tries, available to radio manufacturers. This
list makes possible increased cooperation for

Address National List of Service Men,

cerned in the berterment of the radio trade.
care of RADIO-CRAFT, 98 Park Place, ||

the benefit of the industry and all con- New York, N. Y.

Nationa! List of Service Men,
c/o RADIO-CRAFT, 98 Park 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) .........cccviieiii i, R .
Address
Firm Name and Address ........ooieiiaiiiiiniiinanns 500
(1f in business for self, please so state)
Age Years' Experience in Radio Construction. ....... In
Professional Servicing ........ pooc
Have Agency for Commercial Sets

Custom Builder ........ . . . (Specialties)
Study Courses Taken in Radio Work
From What Institutions
Specialized in Servicing Following Makes

Specialized in Following Testing Apparatus
Testing Equipment Personally Owned
Other Trades or Professions
Educational and Other Qualifications
Comments
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The Cooperative Radio Laboratory

Where all experimenters may meet on a common ground
to discuss and develop radio technicalities.

HE analytical development of the

"Hybrid-Crystal™ circuit (described in

the August and September issues of

RADIO-CRAFT) has now reached a point
where serious thought may be given to vari-
ous radio-frequency arrangements to give R.F.
amplification in conjunction with the crystal.
You will recall, from the previous aricles,
that the hybrid-crystal connections were re.
commended as affording the most sensitive de-
tector action possible ourside of the regenera-
tive tube—and the regenerative circuit, from
the audio standpoint, is no longer seriously
considered for broadcast reception because of
its deleterious effect on tone quality. Bue
one of the most important things to bear in
mind about the hybrid-crystal circuit is its
apparent ability to deliver good quality on
signal strengths  which  would  complertely
choke the average grid-leak system. So. the
crystal-tube combination is being advocated
not only for sensitivity, but also for quality
on loud stadons. Can you imagine a beter-
behaving detector?

All of which means just this: while the
previous articles dealt with tuned filters and
crystal rectification, with no reference to radio-
frequency amplification, this was deliberately
done to emphasize the extreme sensitivity of
the device. There is absclutely nothing to
prevent us from adding about as much radio
frequency as we desire without sacrificing our
tone quality on nearby stations. In this re-
spect, the crystal circuit is most unique—being
pracrically a power detector.

Screen-Grid Developments

Nevertheless, in order to make haste slowly,
we will confine our radio activities to one
stage only for the present. Then, when we
have mastered some of the peculiarities of
screen-grid amplifiers, we will be ready for
perhaps a second stage. Yes, we said screen-
grid radio amplifiers. No, we have not fallen
for the latest fad. We fully realize that our

DAVID GRIMES, Directog'

present attitude toward this matter is an “abour
face”™ from some of our writings of a year
ago. The screen-grid tube is really coming
into its own, .

The first reaction against the battery-model
"22 tube was adverse. It hal been a little
“oversold” and everyone was expecting too
much. Then, again, instead of being designed
to operate on a standard-battery filament volt-
age, it appeared with the same filament op-

ary. You see, the screen-grid tube is capable
of delivering considerable amplification—much
greater than the "0l1A tube. This fact, cou-
pled with rhe extreme semsitivity of the by-
brid tube, makes really distarit stations sub-
ject to call, almost at will. Fig. 1 gives @
fair comparison between a good rwo-stage R.F.
amplifier with grid-leak detector and the hy-
brid-crystal with one stage of R.F. screen-grid
amplification.

CARBORUNDUM CRYSTAL
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TO AUDI
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In this figure we see a delineacion of the faults and advantages of a circuit designed particularly
for sclectivity; amd with no inherent amplification characteristics in the special coupling circuit at
desirable frequencies.

erating specifications* as the "20 dry-cell tube.
It was really a dry-cell job. Imagine the grief
experienced in combining this with other tubes
at full five volts filament.

Well, now you have our story, anyway.
One stage of screen-grid R.F. ahead of the
hybrid-crystal. And you fellows who have
been accustomed to “steen” stages of R.F.
have a surprise in store for you. Already,
several experimenters have anticipated this
ideal stunt and have written in reception re-
ports that read like a transcontinental itiner-

* (Nearly—Ediror.)
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Many engineers assume an R.F. amplifica-
tion of 10 per stage; bur this, in our experi-
ence, is a little high. Most of the R.F. circuits
that we have tested measure around the eight-
per-stage figure; this means that over the wo
stages there is a total gain of 64. Now let
us look ar the screen-grid circuit; the screen-
grid radio amplifier (conservatively) produces
an R.F. amplification of 35 per stage. Then,
the increased sensitivity of the hybrid-cryseal
has been found to be equal to ar least an-
other standard stage of R.F. amplification, This
gives a total effective R.F. gain of 35 times
8, or 280; and 280 is “some gain" as com-
pared with 64!

The Selectivity Problem

There is only one bad feature in a radio
set which has too much radio gain; it has
apparent broadness of tuning. The shape of
the resonance, or tuning, “peak™ is largely
governed by the number of tuning circuits
employed, other things being equal. Two
hook-ups, having the same number of tuning
circuits, will be sharp or broad according to

LR GO O 500200 LERR D OO o 0

In Pig. 1 we find a direct comparison berween

the amplification obtained with an ordinary cir-

cuit (A) and the screen-grid hybrid tbe de-

velopment (B), Letters we are receiving indicate
this circuit has great possibilities.

IR T LR TR TR A AR A R TP bR v u s vurninnming

the relative amount of amplification in each.
This means, generally speaking, that an extra-
good R.F. amplifier will be broader than our
average R.P. amplifier with the same number
of tuning circuits,
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Mow, a glance at Fig. 1 will at once indi-
cate that we are running into selectivity dif-
ficulties. Our new screen-grid circuit gives
much greater R.F. amplification with only
two tuning circuits, instead of three shown in
the standard radio circuit using the ‘0l1A

-.00035
e
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infinitum—adding twner after ner and thus
obtain any desired degree of selectivity? Alas'!
There seems to always be a compensating
factor in Nature that keeps us within reason-
able bounds by demanding compromises. True,
the selectivity may be geometrically increased

A "‘close-up’ of a selectivity design the regular set-builder will do well to observe.
of inductances should be arranged to prevent coupling except through the five-turn coupling coil.

tubes. Obviously, such a set will pick up
plenty of distant stations—providing no locals
are on the air at the same time. Many of
you will recall, in this connection, the old
untuned-radio-frequency sets. They certainly
had real pick-up; but the selectivity was so
poor that a nearby local station would come
in all over the dial.

Something must be done to increase our
sharpness of tuning; so we will resort to the
same system that we have previously advocated
for increasing the selectivity of the crystal.
An extra stage of tuning only will be inserted.
This gives what is commonly known as a
“band-pass filter”; we prefer o call it a
“Tandem-Tuner.” Such a device consists
merely of two tuned circuits coupled together
in a fairly loose manner; under which con-
ditions each acts almost independently of the
other. It really increases the selectivity almost
as much as the additional stage of tuned radic
frequency which is present in the standard
R.F. hookup in Fig. 1.

This Tandem-Tuner scheme looks like a
wonderful discovery! Why not proceed ad

The two sets

by a series of such coupled circuits, but only
at sacrifice of signal strength. The volume
suffers a noticeable reduction upon passing
through each Tandem-Tuner component. In
the particular Tandem-Tuner design shown
herewith, in Fig. 2, the signal strength is cut
in half. But the sacrifice is well worth while,
because the sharpness of tuning is increased
according to the square—not merely doubled!

Furthermore, we can well afford to give up
half of our signal strength, and still be way
ahead of the standard two-stage radio-fre-
quency set in sensitivity. Glancing once more
at Fig. 1, we see that reducing our amplifica-
tion factor by half still leaves 140, as against
64 for the standard set-up. As a matter of
fact, we could add yet another tuner, giving
a strength of 70 to our incoming signal, and
still be ahead of the 64 index above. How-
ever, this is not necessary now; perhaps, later
on, it will be worth trying.

Avoiding “Cross-Modulation”

Our next real problem is to locate the
proper place in the circuit for this tandem
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tuner, band-pass filter, or whatever you desire
to call it. In the straight hybrid-crystal-circuit,
shown in iast month’s aruicle, there was only
one place for it; and that was berween the
hybrid-crystal tube and the antenna. But now,
we have a choice of two positions; the filter
may be located between the screen-grid R.F.
amplifier and the crystal-tube combination, as
shown in Fig. 3. It is almost generally found
here in present popular cir uits. Perhaps it
was because of this fact that we first seri-
ously questioned the desirability of locating
the filter here. Of course, the only other
place for it is between the screen-grid tube
and the antenna. Superficially, it looks like
a question of “Hobson's choice,” or the other
platitude of “six of one—half a dozen of the
othér.” Actually, there is a vast difference.
No, it isn’t a matter of signal strength. It
isn't even a matter of selectivity. The Tan-
dem-Tuner should be between the aerial and
the first R.F. wbe in any circuit for an en-
tirely different reason. That reason is “cross-
modulation.”

But don't let that term discourage you; for
you have undoubtedly experienced the dif-
ficulty many times without realizing it. One
is particularly apt to encounter it when op-
erating a set near a local broadcaster; espe-
cially if the first radio tube has liule or no
"C" bias on the grid. This is inherendy
the case with the ‘22 and A.C. screen-grid
tube. You see, the proper negative grid bias
for this tube is only 1'% volts; while on the
standard '01A, even at only 90 volts plate
battery, the bias is at least 414 volts.

You are now wondering what “cross modu-
lation™ is all about! Let us give you some
of the symptoms. Of course, we mentioned
this problem superficially in the last issue;
but it is such an important consideration that
further detail is warranted. A nearby sta-
tion is tuned out, let us say, in ten degrees
on the dial; it disappears completely. Then,
as we tune along, we come across @ weak pro-
gram; perhaps it is a distant station. This
new broadcaster may be twenty or more dial
degrees away from the powerful local. Only
silence has been encountered on the dial
between the two. But, lo and be-
hold! As soon as the weak itation is prop-
erly tuned in, there is the powerful nearby
local right in the background—riding right
through on the carrier wave of the new sta-
tion. It often happens that such an annoy-
ing condition exists on many stations. This
whole problem of cross-modulation is particu-
larly provoking when an untuned coupling
tube is used between the anenna and the
first tuning stage. It is almost as bad, though,
on a tuned stage that is efficiently coupled
to the antenna.

{Continued on Page 190)

TANDEM TUNER CRYSTAL 015 AUDIO TRANS
----------- 7 22 ) 40 _ " _ 01A
i o) t]e
07| | 301,
00035 i é 1
TToooss 00035 BMEG. S 2MEG.
5T 60T, Be F
1 T "t -J‘I v 3 -c|5|v A
A- 45¢ 135+ € A- 180+ (9w A- 135+ A -
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SIGNAL REDUCTION } AMPUFICATION 35 SENSITIVITY GRIN &
% % 35 X 8 = 140 TOTAL AMPLIFICATION FIG.4

The final circuit of a bamery-operated receiver in which are used the "22, 40, ‘01A and '71A. The undistorted power output of this combination
is sufficient to tax the reproduction abilicy of 75% of the reproducers in use today.
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NFORMATION

SPECIAL NOTICE

When writing to the Information Bureau, correspondents are requested to observe the follow-

ing rules:

diagnosis.

+

(1) Ask as many questions as desired, but furnish s:;;ﬁcient information to permit a proper
Carefully drawn schematic diagrams are often desirabl

(2) Ingquiries (not too involved) to be answered by mail must be accompanied by 25¢ in stamps,
per single question. Blueprints are not available.

(3) Use only one side of paper and LIST each question,

(4) We cannot furnish comparisons between commercial instruments.

(The reader with the greatest number of interesting questtons each month, alibough they may not all
appear in the same issue, will find bis name heading this department.)

Highest for the Month: BERT WEHMEYER with 9 Interesting Questions

1-DIAL T.R.F.—AUDIO HOWL—DUAL
RANGE

(22) Mr. N. E. Lilley, Montreal, Que., Can.

{Q.) How can I make a three-dial T. R, F
set into 2 one'dial control?

(A.) This may be accomplished in one of several
ways.

The simplest method is to apply a mechanical
gearing which will couple all three tuning controls.
This gearing may be applied at the front of the
panel, but to hide it will necessitate mounting an-
other panel in front of the first one, If mounted
in back of the regular panel, it may be necessary
to reset _thc variable condensers to accommodate the
new equipment.

Theee ctypes of devices for obtaining indirect
"ganging'’ are illuscraced here: the toggle ; the beleed ;
and the geared. Of the first cype, several manuface
rured units are available. The distance, X, berween
centers is determined by the design of its constiruent
parts.  (Sece Fig. A.) Two parallel bars are re-
quired to overcome sz '"dead-center'’ effect; which in
earlier models of even the two-bar type resulted in
""bumpy'’ operation. In Fig. B is depicted a flex-
ible coupling, the distance, X, betwecen centers being
only a marter of correct belt length; the belt may
be made of strong cord or it may be a2 metal band.
A rack-and-pinion arrangement is shown at C. In
this system the gear teeth must be very accurately
designed and aligned o prevent ‘‘back lash.’”” By

making a "'rack’’ of any decerminate length, spacing
X is easily obrained.

Ancther conversion system for two- and three-dial
sets uses a single condenser unit having the requisire

)

E‘ x ] FIG.C2

{Q. 22.) Ia Fig. A, above, is illuscrated a toggle
coupling; Fig. B, belting {such as Freshman
vses) ; Fig. C2, a form of gears.

sections. The principle is made clear by drawing D.
These are usually constructed as “‘bath b type

{(Q. 22.) Ordinary wariable condensers of the

“run-through shaft”" type are picrured as El.

The E2 plan is used where rotors must be

insulated from each other; the ‘‘insulating

coupling’® accomplishes this. A ""bath-tub' con-
struction is shown at D.

cond rs and are used to replace the old variable
condensers. In some receivers it is convenient to do
this, but in others it is not. Use of these condensers
results in a neat and efficient job; although all the
rotors must be wired to have the same potential,
If it is desired to replace the older variable con-
densers with more modern ones, those having s re-
movable shaft may be used; mounted and coupled
(with a single long shaft) as shown in Pig. E1. If
it is necessary to use condenser units which have non-
removable shafts, a specisl coupling may be used,
as in Fig. E2. Conductive couplings are used be-
tween rotors at the same potential, while the insulat-
ing ctype is required when rotors are at different
potentials. Just how and where the condensers can
or may be placed, using either plan, is determined
by the characteristics of the circuit and the imgenuity

of the '‘rebuilder.”’

(Q.) What is a '‘microphone howl?”

(A.) We thought everyone knew the answer to
that.

Ic is a loud noise due to motion of the elements
within one or mote vacuum tubes in the set. The
detector tube is the greatest offender; although any
tube in the set may be the source of this trouble.

The generation of this noise is caused by sound
waves (usually from the reproducer) setting the tube
elements in motion. Placing the reproducer elsewhere
may eliminate the trouble. Padding {(with paper,
cloth or cowon), or loading {with lead, rubber or
spring devices), may stop the noise. Both are make-
shifts; the correct solution is to replace the tube
(or tubes) with a tube in which the elemenes are
supported more rigidly,

(Q.) Is it possible o make a three-dial tuned
radio-frequency set adaptable to short-wave reception,

in the same receiver?

{A.) It is "‘possible’* but not to be recommended.
A good short-wave set is a job all by iwself. To
incorporate its structural demands with those of 1
mned radio-frequency ser is to court disaster.

We presume our inquirer is most interested in
phone reception on the shorc waves and we will be
interested to hear from any of the readers of "‘Rablo-
CRaPT" who may have been able to develop a suc
cessful set. The one described by Mr. Sklar, in
the August issuc of this magazine, as designed does
not meet the conditions stated, although the idea
could be adapted.

“BOOSTER” QUERY—]JUNCTURES

(23) Mr. Meile A. Heam, Wartcrloo, lowa.

(Q.) Cas you furnish the diagram of the Fitch
*‘Detector Booster''; what is its advantage?

(A.) The manufacrurers have not as yet made
public chis circuit, the advantage of which is, as
stated in the July number of Rabto-Crart, to in-
crease "——the output of the detector tube, making
the set more responsive to distant stations and bring-
ing the volume of weak stations up to normal loud-
speaker volume,*’

(Q.) What is meant by a "'high-resisrance’” joint
in the aerial or ground wires?

(A.) An aerial (or ground) wire may often con-
sist of several sections of wire, The junction points
of these wires should be soldered, buc seldom are.
Due to awmospheric action, these junctures become
corroded and an imperfect (high-resistance) contact
is the result, The degree of '‘high’™ depends upon
the degree of contact; and this may be determined in
the laboratory by the use of a delicate voluneter and
a source of current (as jllustrated in these columns;
where ¢ is the point of contact; a, one wire; b, the
other; and VM, the volt-meter), If, having made

N
WIRE b
BATTERY~ |

(Q. 23.) Testing the continvity of a joint, A
milliammeter instead of a volumeter, and the
corresponding voltage supply, is suggested, also.

contact on each side of the joint, the meter indicates
the full bamery voltage, there has been no current
loss due to resistance in the joint; if the meter
voltage reading is even onc-tenth less than the known
battery voltage, we know that there is a2 high re-
sistance in the circuit and that this must be ar the
ioim. [
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NEVER BEFORE AT TS PRICE!

KOLSTER

ELECTRO-DYNAMIC REPRODUCER

Combined with 210 Power Amplifier and “B” Supp.y Unit

These Dynamic Reproducers are KOLSTER bui't, packe. the
original Kolster cases and cartons, shipped direct 10 us troin ue
Kolster factory.

Every Electro-Dynamic Reproducer is BRAND NEW; each oears
the Kolster guarantee tag and original serial number.

Our ability to buy these world-famous KOLSTER REFPRODUCERS
for cash, enables us to offer them at a remarkably low price.

Electro-Dynamic Reproducer, including a 210 Power Amplifier with

“B” supply unit, all self contained on a steel frame. [t weighs 45

pounds without the cabinet. The cabinet itself is of pencil-striped
walnut, beautifully designed with Cathedral grille. It is equipped with
switch for control of house current to reproducer, power unit and amplifier.
A pilot light indicates when the reproducer is in operation,

THlS finely matched, rugged unit comprises a complete heavy duty

If desired, the 210 Power Amplifier will also supply 22, 67 and 90 volts
" “B" current, sufficient for any set using up to 8 tubes. An automatic voltage
regulator tube, UX-874, maintains the “B” voltage silent and steady.

This Electro-Dynamic Reproducer can be used with any battery or A.C.
set, replacing the last audio stage or can be used with all tubes of the set.
Wherever used, it will bring out every shading and range of tone; every
note is reproduced with utmost faithfulness, pure and undistorted. It will
modernize any radio receiver.

The following tubes are required for its operation: 2-UX-281 (for full-
wave rectification); 1-UX-210 (for super power amplification); 1-UX-874
(for voltage regulation). For use with phonograph pick-up, 1 additional
audio stage is recommended between the pick-up and this Reproducer.

A 20-ft. cable is included with each insttument. Operates direct from 50-60

FEATURES cycle, 110-120 volt A.C. current.
- Electro-Dynamic Reproducer (10Y4-in. dia.) Such opportunity as herein presented is seldom available. And they won't
210 Power Amplifier. Fine tone quality. last long at this low price. We suggest quick action—there’s quality here—
. Supplies “B” voltage, if desired. at a price heretofore unknown.

Can be used with any electric or battery set.
. Complete A.C. Electric operation.

- List I;rice $175' NOW $4!?95—0

(without tubes)

A VoW N

AMERICAN SALES CO.

19-21 WARREN STREET Dept. C, ' NEW YORK CITY
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(Q. 26.) A selective crystal circuit. It is not

pew, being . ne of the carliest forms of crystal-
derector hookup.

S. G’s. IN NEUTRODYNES—
BLOCKING TUBE

(24) Mr. Roger Barker, Leamington, Ont.

(Q.) In whac mannet can screen-grid amplification
be added to a nreutrodyne to obrain greatér selectivity,
sensitivity and volume?

(A.) This cannot be done, if the set is of the
single-control rype.

If of the older, multi-control type, the first stage
of radio-frequency amplification may be rewired to
include a screen.grid tube but the ‘‘improvement’’
would be questionable,

The reason for this is, that the neutrodyne is a
“'balanced'” circuic and any change in one part of
the circuit affects the remainder of the circuit. If
the screen-grid tubes are wired in to replace the
regular ctubes, the neutralizing capacitors are not
needed and the set is no longer a neutrodyne; and,
in addition the set in tuning would be several
times as broad as before.

As inductances and capacities muste be exactly
matched for single-dial operation, it is impossible to
use the same equipment and obrain matched tun.
ing; for the screen-grid tube has differeat internal
capacity values from those of '“regular’® tubes; and
its grid and plate circuit inductance requirements
are different.

(Q.) Does a “'blocking” tube amplify?

(A.) Yes; buc the inpur and ourput coupling cir-
cuits may be so poorly matched as two amplify and
pass only a small portion of the signal current; and
the effect of a reduction in volume may in fact be
obrained.

(Q.} What is the reason for using a “‘blocking”’
tube:

(A.) The inductance and capacity values of the
aerial, and the primary of the input cransformer form
a circuit having frequency-discrimination character-
istics, resulting in uncven operation over the tuning
band. ‘'Dead spots,'” these are called. (This ef-
fect is particularly pronounced on the waves below
200 meters.) The use of a blocking rube greacly
reduces this effect and it does two other things.

It makes “‘ganging”’ of the rned stages a more
convenient and satisfactory proposition; and it great-
1y reduces the radiation of interfering signals when
circuic oscillation results due to a “‘spill-over'* of a
regenerative circuir.

A.C. ADAPTER

(23) Mr. M. Nicto, Minatitlan, Ver., Mexico.

(Q.) Please show, in Rapto-CRAPT magazioe, the
schematic circuit for a short-wave adapter to be
used with A.C. sets.

(A.) A circuit arrangement of a short-wave
adapter, using the rype ‘27 rube, is depicted, in
apswer to this query.

It must be mentioned this is a throw-back to the
old 3-circuit regenerative set of some rime ago; and
the comparison of results obtained on this arrange-
ment with those of the regular radio set, ac the
broadcast wavelengths, will not be 2 good recom-
mendation for the adaprer. At the short wave-
lengths, however, good code reception should be ob-
tained and rhe few phone stations broadcasting should
be heard. Squeals and whistles and distorted re-
ceprion generally will resule when trying (o tune in
the harmonics of broadcast stations. This is quite
natural, as the harmonics cannot be expected 1o re-
produce as clearly as the fundamental frequencies.

Inductance LI and L2 are the standard windings,
which constitute one of the coils of a short-wave
kit. The S-prong plug is a standard rtube base.
Resiscor R is a grid leak with a value of about 3
megohms or more. Condenser €4 is of .00025-mf.
capacity. Condensers €2 and €3 are the usual
tuning and regencration units, the capacities of
which are determined by the particular set of short-
wave coils decided upon, The antenna coupling
condenser, CJ, is very necessary and has a value of
sbout .0001-mf. The grid condenser, C, is 00015-mf.

RADIO-CRAFT

SELECTIVE CRYSTAL — OSCILLATION
CONTROL — CHOKE COILS

(26) Mr. Bert Wehmeyer, Webster Groves, Mo.

(Q.) Is it possible t0 make a radio receiver with
a crystal detector, 0 be used in a locality in which
there are several fairly powerful broadcast scations?
The ordinary crystal receivers are of no use until
the locals have signed off, due to the broadness
of tuning these sets ordinarily have. What is needed
is a circuit having as much sensitivity as a regular
crystal set, buct with greater selectivicy.

(A.) A circuit such as you require appears ia
these columns. This is Fig. 1. The tuning induc.
tance L may be the usual coil used with the particu-
lar tning condenser Cl selected; although the coil
and condenser constants will be dependent in part
upon the particular aerial and ground arrangement
used. Condenser C2 is the usual phone by-pass unir,
having a capacity of about .001- to .006-mf. Whether
it is desirable to place a radio-frequency choke at
X musc be determined by experiment. Headphones
are indicated as PH; and cthe crystal detector as
CR. This detector may be of any convenient type.
If it is desired to receive mostly from powerful
stations, Carborundum will be the most satisfactory;
distant stations will be received with greater volume
if s good piece of galena is used. However, the lac:
ter requires constant ateention and the former. is
practically & “‘fixed cryseal.”’
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(Q. 25.) A shorm-wave adapter is shown in

this schewatic circuit. To por it operation

the detector tube is removed ‘ ym the broadcast

set and plugged into the adapter socket. ‘The

adapter plug c.nnects into the broadcase ser, in
place of th.e detector mbe.

Audio amplification may be added, as shown 'in
Fig. 2. A transformer with a very low-resistance
primary (such as a cheap audio-frequency cransformer
usually has} is to be recommended as TR1, A high-
grade cransformer must be suggested for use as
TR2. Any outpur tube may be used; a2 '71 being
shown. Again, the optional position of an R.F.
choke is indicated ac X. A "'loud speaker'* may be
connected to the power mbe, for room volumes.

Where other considerations may be involved, such
as compactness, neadphone operation, or lower cost,
the circuit shown as Fig. 3 may be followed. In
this arrangement, a screen-grid tube has been con-
nected in the regular screen-grid fashion and func-
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{(Q. 26.) In this figure the screen-grid cube has
been incorporated with a cryseal detector.

tions as a single stage of A.F. amplification, in con-
junction with the sudio transformer TR1. Similar
observations regarding the characteristics of this unit
are made as were applied to TR1 in Fig.'2. Head-
phones are shown shuated by a fixed condenser C4
of .001- to .006-mf. capacity. The screen-grid (*'G'’
on the socket) connects to the 43-volt biasing bar-
tery and is shunred by s fixed condenser of 0.25-mf.
The control grid (the cap on the screem-grid tube)
connects to the secondary of the A.P. transformer.
The primary of this transformer connects from
gerial to ground, and is shunred by a fixed con.
denser of about .001- eo .002-mf. capacity. Iadex
X may be an R.P, choke.

(Q.) While recently repairing s radio set, I
found s fixed resistor connecred across the secondary
of one of the radio-frequency transformers. What
was the purpose of this resistor?

(A.) This tesistor was used as onc of several
optional means of controlling circuit oscillation. This
is 2 very effective method and does not possess as
many disadvantages as some other systems. It cannot
be called purely s *‘losser’” method; for it does not
cause a reduction of the signals in the same propor-
tion as the parasitic circuit oscillstion is reduced.
Many service men apply this oscillation control
means to balky receivers, as it is very convenient;
not necessicating the breaking of any leads.

(Q.) How is it possible to tell whether a choke
coil is needed in a short wave receiver?

(A.) The purpose of a choke coil is to prevent
the passage of alcernating curreat. Its location in 2
receiver depends upon the design of the receiver.
Some sets call for the use of choke coils in dozens of
places, while other sers entirely dispense with their
use. ‘The usual place for ac leasr one choke coil,
in 2 short wave receiver, is in the plare circuit
of the detector. In one position, it makes regenera-
tion a possibility; without it, no regeneration or
circuit oscillacion is possible.  This is probably the
use you have in mind. Another action of the choke
coil, also in the plare circuit of the detector, is to
prevent radio frequency curreots gerting into  the
audio amplifier. In this position it will be found
in a majority of the better commercial broadcast
receivers. These same receivers, as well as the shon
wave reccivers, use choke coils in the leads which
supply plate poreotisl to radio frequency scages, as
well as bias potenrials for the screen grid of screen-
grid tubes. Whea used to prevent radio frequency
currents passing into the cutrenc supply upits, these
choke coils are almost slways by-passed with fixed
condensers, as is seen upon inspection of most aoy
schematic circuir; the radio frequency is “led'' from
the “high potential end™ of the radio frequency
choke, to a point at low potential. This is ordinarily

(Continmed on Page 190)
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(Q. 26.) In this circuit are shown a crystal detector and two stages of audio smplification, using a
power tube in the last stage.
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WHOLESALE PRICES

For Dealers, Service Men, General

Builders!

Repairmen and Set

NET WHOWESALZ
PRICES

QOoOrp=P»PO EHEET

Our new, HUGE LARGER PAGE SIZE' (8"
Wh_ x 10147) WHOLESALE CATALOG No. 19,
"'. 2nd Edition, enjoys the enviable distinction of
r'~7 being universally accepted by the RADIO

TRADE in the same manner that a school treas-
ures the Dictionary and Encyclopedia Britannica
—or the home, the Bible a2nd Almanac!! Those
"in the know" regard our catalog AS THE
OFFICIAL ORGAN OF THE 1929 RADIO
SEASON!!!

This FREE CATALOG is literally a most valu-
able ENCYCLOPEDIA—YOU cannot well
afford to be without one—and, you do not have
to. Your request for one is all that is needed!
In these many years we have been in the Radio
Mail Order Business, we have learned to GAIN
AND RETAIN THE GOOD WILL OF OUR
CUSTOMERS. In this, our DETERMINED
GOAL, RADIO SPECIALTY COMPANY OF-
FERS TO SHIP PRACTICALLY ALL ORDERS
IN FROM 6 o 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!

Available in chassis form, or mounted in
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 assortments of CAMERAS, HOUSE-

T-RASCO HAS IT- |

| HOLD ELECTRICAL APPLIANCES
—=—\ Il| AND ELECTRICAL TOOLS OF EVERY
—_— DESCRIPTION,

p% HERE ARE TWO OF OUR BIG BARGAINS 3

Order From This Page—Send Money Order—Check—or Postage Stamps

RASCO REPLACEMENT AUDIO TRANSFORMERS

Can be mounted in cither of three positions, shat is, lying down, or standing up

with the core parallel with the base on which it is ressing, or standing wp with _

core perpendicular 10 sthe base. Qther replacement transformers can only be mount-
ed owo ways. There are six specially designed feet to provide this most convenient
choice of mounting, and any of them can be re-
moved at will, should you so desire. Thus, it is
logical to conclude that our Replacemen: crans-
formers can be installed in ANY receiver, eicher
custorn or factory buil, no matter how small a
space there may be available, whether such
mounting is to be above, or beneath, a sub-
pane!, or baseboard. The coils themselves are
of the firsc qualiry, and are only found on the
most costly Transformers. The core is the
highest grade silicon steel, and of ample pro-
portions.” A happy combination of electrical
o — . ... values in both the core, and coil, assure maxi-
mum amplification possibilities—more than sufficient volume, yet with no rrace
of distortion! The silicon steel stampings are very rigidly bolwed together by a
gencrous size bar which is acractively nickel plated. 2¥5 in. long by 1V, 'in.

high by 2¥, in. wide. $0 80

No. 7900. Your, inet_COost. » ae 3555048 nmEursen e s §isse o« - - shéaisnss
TERMINAL STRIP MODEL

The primary and secondary leads are spaghewi covered, and unusually well
soldered to gencrous size lugs. Strip s baﬁc ite and properly lectered. $1 01
INO! 79508  Yioul, NEH COStmpuns®ts i ridi s brva s rerbobncrsiaasisi C

RADIO SPECIALTY CO.

DUO-MAGNETIC CONE SPEAKER CHASSIS
No other magnetic speaker chassis is so strongly
constructed ! Note the heavily ribbed, sturdy ‘‘spider
leg'" white-lead castinF! The encire frame work is
one piece—a beautifully molded job! A Duo-Mag-
netic cone speaker unit is bolied to the rear mount-
ing plate of the chassis, and the Burtex '‘ribbed'*
cloth cone is fastened between two heavy rings of
cardboard—these rings are held in place by either
screws and outs, bolied to the frame of the chassis,
or by being pressed up against a baffle mounting
board. Although this speaker can be used as illus-
trated, it is scrongly recommended thac it be used in
conjuncrion either with a baffle board or mounted
within 2 box, a cabinet, or speaker compartment
space in any console. The tone quality it comparable
to any speaker selling for many times its srivial coss.
Will siand all the volnme any radio set can "'give
ir!*  Will work satisfactorily with a D.C. or an A.C. set—wit. yu volts spplied
through it, or even as high at 500 veolts! No blasting! No distortion] Ne
raitling! You will be most impressed with its splendid performancel Overall
dimensions: Diameter 9 in. width of mounting ring ¥; in., depth (rear of uaic to
mounting baffle board plate) 6V in.; diameter ofguni( moun(inﬁoplatc 4Y; ia.
No. 6830. COMPLETELY ASSEMBLED. Including DUO-MAGNETIC UNIT
and cord. AS ILLUSTRATED. Your Special Price $6 75
NEt GOS8t i it e e e .
No. 6852. MOUNTED IN A CABINET OF EXTRAVAGANT $9 44
BEAUTY. Your Net Cost ........c.cooniionnnonn... R R b

98C Park Place
New York City

BUY FROM RADIO’S OLDEST MAIL ORDER HOUSE
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Popular With Radio Men,

For Reason of Their

High Quality: FLECHTHEIM

SUPERIOR
VOLTMETERS

A handsome, efficient
and accurate portable
volimeter, for both AC
and DC wvoltages up to
600 volis, rype CV-600
is a lifesaver” for

many service men who
find it indispensable.

For DC voleages up to
300 volts, type AV-30
will measure all "B’
battery and  eliminator
voleages, besides helping
to locarte open an
gtounded circuits. Equip-

. ped with polatity colored
cord tips. Also type BV.
500 for 0 to 500 vols
DC.

rLECHTHEM

SUPERIOR CONDENSERS

A new condenser, type HV,
remarkable for its very small
size and, high working volt-

age — 330 ms RAC, 800
volts DC. Non-inductively
wound, fired with highly

improved terminals and made
of the highest grade of ma-
terials, it is THE condenser
to us¢ in every job.

A condenser pack that has
found extensive use in custom-
buile amplifiers and power
packs; type FA-10, our 210
filter block. Other types are
IN-435, a brand new 245 filter;
F14, our classical 171 pack
and RM14, the 171 push-pull
filter unic,

When it comes to By-paw
and PFilter Condensers, insist
upon getting Flechtheim Coo

densers. They are neat, de

pendable, and reasonahly

priced, and above all, are )
recognized as the best the bt
market affords. Available in COMDENSER

o e

both c¢ased and uncaseo <o
pacities. Ask cthe men who
use ‘em.

Here is our 171 block, ob-
tainable as Fl4, tapped 0-2.2-
8-1-1 mid, or as F14A, tap-
ped 0-2.2-4.4:1-1 mfd, with 2
working wvoltage of 4350 v
o &'l DC. These blocks are equip-
ed with screw-lug and solder-
ug terminals which facilicate
ready connections.

[rngenrom®
g

Write for latest catalog.

A. M. FLECHTHEIM & CO.,
Inc.

136 Liberty St., New York, N.Y.
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A. C. Tube Noises

(Continued from Page 153)

adjustable center tap for the grid return. Yet
all in all, the greatest source of noises in any
A.C, set may generally be traced to the tubes
themselves, and particularly to the heater type
which has beefi considered noiseless.

The Interference Checker

With a view to determining the cause of
A.C. hum in the heated cathode type of tube,
the DeForest Engineering Department recently
conducted an investigation. The first step was
to produce a-well-shielded amplifier, operating
on direct current supplied by the usual “A,”
“B" and "C" barteries. The best grade audio
transformers were employed, in order to pass
about the same proportion of 60-cycle hum as
the average good receiver of today. The gen-
eral arrangement of the test amplifier is shown
in the accompanying diagram. The usual by-
pass condensers are used, although not shown
for the sake of clarity. It will be noted that
two stages of audio amplification, with trans-
former coupling, are employed, together with
the A.C. heater tube under test. The poten-
tial between cathode sleeve and heater may
be adjusted for any voltage. ‘The output cir-
cuit includes a counling condenser, high re-
sistance. rectifier and microammeter (for tak-
ing comparative readings); and head-phones
(for determining whether the meter reading
represents hum or crackle, or both).

Having arranged this test amplifier, the De-
Forest engineers next made up various types
of heater tubes, following the standard designs
now in production by tube manufacturers, A
26 or A.C. filament tube was tested in the
amplifier, and gave a noise reading of 36, as a
basis of comparison. The heater type tubes
were then tested and a characteristic curve
ploted for the degree of hum and crackle
while varying the cathode heater bias.

Causes of A. C. Tube Noises

The noisiest tubes were found to be those
with an insulator tubing of preater length
than the cathode sleeve. The readings for
these tubes were found to be quite erratic,
with some samples fairly quiet and others very

noisy, even when made precisely alike. A

closer examination revealed the fact that the
cathode sleeving was higher on some insulator
tubings than on others, and those with the
highest cathode sleeving were the most quiet.
This led to important conclusions. The De
Forest engineers deduced from these observa-
tions that the heater wire must be shielded by
the cathode sleeving for practically its full
length, and particularly at the top, for other-
wise the inductive field of the heater wire af-
fects the plate and induces a hum in the deli-
cate plate circuit. Also, the crackle is be-
lieved to be a charge accumulating on the ex-
posed insulator tubing and subsequently dis-
charging to the cathode sleeve, particularly
since the heated. ceramic mav hecome some-
what of a conductor at the high working heats.

Following the forcgoing observations and
deductions, tubes with cathode sleeving the
full length of the insulator tubing were made
up and tested. These proved remarkably
quiet; in fact, they average one-tenth the hum
of the usual exposed insulator tubes, and do
awav with the crackle. Also, due to the more
efhcient distribution of the heat from the
heater, the heating time is reduced to about
10 seconds as against 20 to 30 seconds re-
auired by the average insulator type heater

tube.
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SEASIDE HOTEL

Q{ ATLANTIC CITY. N.J.

You Will See The
New Seaside Hotel—

To meet the requirements of
visitors to Atlantic ‘City, we
offer a new and greater
Hotel,” not merely in size,
but in luxuriousness, of con-
servative appointments, con-
tributing to the convenience,
comfort and pleasure of our
guests.

We shall be glad to answer
your tnquiries and forward
literature and rates upon re-

quest.
NEW in constructibn and
furnishings

OLD in hospitable tradition

COOK’S SONS
CORPORATION

Guarantced Double Voiume.and Sharper Tuning

Ds o ~ae 1ION OF LIFETIME DX AbiIAL

No. 30_LENGTH 30 FEET: Assembled ready to
scring up.  Brings in volume of 130-ft. wire but
recainy rge selectivicy of a_30:fc. aserial. Rings are
heavy gauge solid zinc. Duplicates in design and
non-corrosive materials the aerials used by mose of
largest Broadcasting Starions. Design permits usiog
this powerful aerial in 30-ft. space, (preferably
outside). Sharpens tuning of any receiving set be-
cause of shon?: th but has enormous pick-up be-
cause 130-ft. ofnﬁlo, 14 enamelled wire is used.
Made for owners of fine radio sets who want great
volume on distance without descroying sharp runing.
(Also used by many owners of short.wave outfits.)
“*Makes a good .radio see beteer.”

PRICE $10.00

No. 60_LENGTH 60 FEET: Assembled ready to
string up. 'BIG BOY" Size, (same description s
above except that 300-ft. of wire is used makmﬁ this
the most efficient and powerful aerial possible ¢o
manufacture. )

PRICE $12.50

Manufactured by
THOROLA RADIO PRODUCTS
1014 So. Michigen Blv'd.
Chicago — Illinois
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SKINDERVIKEN

Transmitter Units

Have hundreds of uses. Every amacteur should have
two or three of chese amplifiers in his laboratery.

A FEW USES FOR THESE UNITS

~TDUD SPEAKER BT
RETRANSMISSION = O IANCE

o

y——

ercovn
=AMPLINER -

DR
SPUARLR

=~RADIO AMPLIFIER~
o ] y

~ONE STAGE
AMBPLIFICATION~

CRaPv RAGM
=TALKING LIGHT=

“CO0L PRACTICING OEVICE ~
i 'l"‘-

AT ges

12 PAGE INSTRUCTION BOOKLET

containing suggestions and diagrams for innumerabie
uses. furnished with each unit.

WE PAY $5.00 IN CASH

for every new use developed for this unit
and accepted and published by us.

P. G. MICROPHONE TRANSFORMER

Modulation Trans-

former  specially  de-
sigucd  for use with
the Skinderviken
Transmitter Unirt,
Has many other
uses.  Pri- $
mary resise 2
tance, Y.

ohm; sccundury, 55 ohms.

FOR SALE AT LEADING DEALERS

Or Ordet Direct. Using Coupon Below

SEND NO MONEY

When the postman delivers your order you pay him
for whatever you have ordered, plus a2 few ceno

B AR e e cccmmc e saraasssasssssa T nes

PRESS GUILD, Inc, R-10-29

16-18-R—EasT 30TH ST., Niw Yonk, N. Y.
Please mail me st once as many of the follow-

ibg items as I have indicated.

... .Skinderviken Transmitter Unis at 9%5c. for

1; $1.75 for 2: $2.50 for 3; $3.20 for 4.

....P. G. Micropbone Transformers at $2.
When delivered 1 will pay the postman the

cost of the items specified plus poscage.

Name
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Service from the Office

(Continued from Page 154)

his radio education. He now knows that dis-
tance ‘and noise are synonymous and we have
saved another unnecessary service call. (Do
not think the above an exaggeration. It really

| is a daily occurrence.)

Local Reception Conditions

Mt McCarthy, big, husky and_Irish, now
strides into the office with a look of utter
disgust upon his manly features.

“That set I got here isn't any good,” he
announces with assurance,

"What seems to be the trouble?” our of-
fice man gently inquiries.

"I can't get any stations,” is the answer.

“"Do you get WEAF, WJZ, WOR, and
WABC?>"

“Yes,”” admits McCarthy,
preuy good.”

"Well then what makes you say you don't
get the stations?”

"l tried to get the prize-fights last night
and I couldn’t tune in WMSG for love nor
money. Imagine my feelings, inviting over my
brother-in-law 10 hear the returns. Why I
could have thrown the blankety-blank thing
right out of the window.”

“"Mr. McCarthy,” says our office man, “your
machine is all right. Do you know that you
live in 2 "dead spot™ where you can’t pick up
WMSG with any set>” A thorough cxplana-
tion, and in a litle while our complainant
leaves the office satished he is getting the
best he possibly can out of his radio. He
has been educated. He may decide to move
his residence up against WMSG’s antenna or
forget about that station. That depends upon
how ardent a prizefight fan he happens to
be.

These are representative examples of the
daily accurrences wherein we educate the cus-
tomet and save a tremendous number nf need-
less service calls.

“they come in

Teaching the A.B.C. of Radio

The second part of our customers' educa-
tion is of greater importance than the first.
We zeach them to forget that helpless feeling
with which the average radio enthusiast Jooks
upon his favorite receiver that has suddenly
balked. The attitude that "I bought the set
from the company and it's the company’s job
to take care of it does not get the customer
very far with us. “It's your set” we feel and
tell him, "and its up to you 0 help us keep
it in working order.” It is surprising how
much service is facilizated with a customer's
ard,

It has been found that the large majority
of real troubles are due to defective tubes.
We are, of course, referring to all-electric re-
ceivers since we have sold only this type
lately. When Mr. Customer comes in or
telephones that his set is not funcrioning prop.
erly, is noisy or has ceased to operate alto-
gether it is assumed that the trouble is due
to bad tubes. Our office man inquires, " What
seems to be the trouble, Mr. Customer?”

"I have a Majestic 72, may be the reply;
“it plays nicely and suddenly dies down to a
whisper. A few minutes later it will just
as suddenly come in with a roar.”

“Bring in yout detector tube, Mr. Customer,
your set is perfect.”

“l can't bring any twbes in,” Customer
usually says, quite insulted. "I don't know
what a detector tube is and I don't even

(Continned on page 182)
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Why toil for small wages?

RADEO

offers you
BIG PAY!

Free Book Tells How
toPickthe JobYou
Want . .. Many
Fiil It in Only
months

AKE more money than you ever
made before . .. inradio ... the
big-money business of today. Men like you
now earn from $2,000 to $25,000 a year in
this giant money-making industry. Broad-
casting stations and manufacturcrs now
eagerly seek capable graduates. New and
amazing opportunities by the thousands.

Magnificent Laboratory Qutfit Makes It
Easy to Learn at Home

This marvelous simplified home-training
course sponsored by the Radio Corporation
of America prepares you for success in cvery
phase of radio. You learn by actual practice
how to solve every problem in radio work
. .. repairing, installing and servicing.
That’s why you too, upon graduation, can
have the confidence and ability to com-
mand big money. Only training course
backed by Radio Corporation of America.
Graduates of this school are always in big
demand. The progress of Radio i measured
by the accomplishments of the Radio Cor-
poration of America. This gigantic corpora-
tion sets the standards for the entire ind - stry
and sponsors every lesson in the course.

Money Back If Not Satisfied
This marvelous home-laboratory training
practically insures your success. As a stu-
dent, you will receive an agreement signed
by the president of this school assuring you
of complete satisfaction upon completion
of your training—or
your money.will be
instantly refunded.

Free!?
This fascinatingbook on /.
Radio's glorious FREE
opportunities . . writ-
ten by one of Amer.
fca’s well-known
radio experts.

RADICINSTITUTE
OF AMERICA
Depe. R.C.-18, 326 Broadway,
New York, N. Y.

Gentlemen: Please send me your FREE 50-
page book which illustrates the brilllant op-
Portunides in Radio and desctibes your labo-
1atory-method of instruction at home.

Address.
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EW England Mills of-
fers everything in ra-
dio at wholesale prices that
spell real savings! That’s
what you will find in this
great catalog just off the
press, featuring Radio’s &0
newest creations in sets,
kits, parts and supplies.
Everything in our catalog is
backed by the guarantee of

Why Our Prices are Low

We are one of the largest outlets by mail to the
trade. Quc connections with many of America’s
leading factories enables us to buy on our own
terms. Qur cash resources makes it possible to
command the very lowest prices from manufac-
turers — in most cases merely a small margin
above the actual manufacturing cost — and fre-
quently at lower than cost. This in turn is re-
flected in the net wholesale prices we show in our
catalog. We give our customers the benefit of
our vast purchasing power.

All Radio Dealers

Save Money

by trading with New England Mills. This saving
applies to complete radio sets of every descrip-
tion, dynamic and magnetic speakers, A. C, and
all other types of tubes, climinators, batteries,
radio cabinets—in fact, everything required by
dealers for resale or servicing. Every decaler
knows that by buying right he is in position to
sell at prices that meet all kinds of competitien,
thereby increasing his profits and good-will.

SET BUILDERS AND
REPAIR MEN!

A tremendous amount of business will be done
this season in rebuilding sets which users want
to keep, and by modernizing old models. Qur
catalog contains everything required for this
work. Besides, we have a supply of the latest
models of nationally renowned kits — either
knocked down or completely assembled chassis
ready to install in table or console cabinets, all
at wholesale prices that permit of excellent prof-
its to you.

NEW ENGLAND MILLS (OMPANY

e o

this old, stable concern and its vast resources, accumulated
through 17 years of faithful service to its customers.

Catalog also contains complete lines of electrical goods, tires, tubes, and auto suppHes
All kinds of sporting goods and hundreds of other items at wholesale prices

RADIO-CRAFT

New England Mills Bargain

s

alog is Ready /

DEALERS
SET BUILDERS

AGENTS
& SERVICE
MEN

A.C. Electric Radios

Our new catalog contains a large selection of
the finest A. C. Electric, 6, 7, 8 and 9 tube chas-
sis and compiete sets gbtainable at the amaz-
ingly low prices we quote. Every modern radio
improvement is embodied in these marvelous
eloctric radlos. All are sold by us with the guar-
antee of satisfaction backed by this 17 year old
ingtitution.

BATTERY SETS FOR
UNWIRED HOMES

The vast number of rural communities with
homes that are not wired for electric radios offer
a tremendous market for battery sets, repairs
and replacements. We have not overlooked this
important field, as evidenced by the large stock
of batteries, ellminators, speakers, tubes, trans-
formers, colls, and all kinds of accessories nced-
ed for battery sets. These supplies include some
of the best known natlonally advertised goods,
such as_Cunningham, Sonatron and Arcturus
tubes, Burgess batterles, Jewel instruments,
Belden Products, Utah, Temple, Farrand and other
popular dynamlic and magnetic speakers.

Send for Free Book — NOW!?

Radio denlers, agents, set builders, service men, ete.,
cannot. afford to be without the New England Mills
catalog. It contains everything you need for a more
profitable radio business. We maintain a complete ra-
dio service department, supervised by expert radio en-
gineers who will help you with all your radio problems.
All goods catalogued are stocked for immediate ship-
ment, Write for_ this book today. It's FREE! Send
request on your business stationery.

851 WASHINGTON BLVD,
DEPT. 3R CHICAGO.ILL,

ALUMINUM BOX SHIELDS
Beautiful silver dip finish, 357x97x6”—$1.75. We
make any size 1o order in 24 hours.

1000 ohm suppressors 13c,
110 wvolt A.C, Power
swirches 28¢. “B.B,L."
Type Cone or Acroplanc
Speaker Unic $3.65. 175
ohm heavy duty resistors
18¢c.
Genuine Baldwin
*C” phones,
for shori-wave
$3.65 a pair.
Headquarters f'or old

time sadio parts in  the
East.

RADIO MAN, Inc
BST. 1923 New York

Type
a necesSity
reception,

BLAN THE
89C Cortlandt St.

' 98 Park Place

TO NEW READERS

A few copies of the July, August and
September issues of

RADIO-CRAFT

can still be had at the regular price of
25c each. Send stamps, cash or money
order to:

RADIO-CRAFT
New York, N. Y.

Whaen writing 10 advertisers, please mention RADIO-CRAFT.
L ]
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Office Service
(Continued from page 181)

know how to take a tube out of the ser”

“"We can best help you when you help
yourself. Any child can take a tube out of
a radio set.”

Mi. Customer invariably comes in with his
tubes a litle later. He may grumble some-
what but then we all know that the process
of education is painful. It is not very long,
however, before Mr. Customer learns to ap-
preciate that, by bringing in his tubes and
so co-operating with us, he has saved a few
days of waiting for 2 service man to reach
his home. He also realizes that the tesiing
facilities at the office are much better than
our man could transpors with him.

Knowing the Ropes

In the solution of crime the detective’s by-
word is "“Cherchez la femme'—we h~ve just
as infallible a slogan—""Look for the tube”
We look for the mischief-making tube first,
for any or all symptoms that the balky set
may display. Tubes must be tested and found
perfect before anything else is done. The re-
sults of this system are remarkable. We may
say, without exaggeration, that the person-
nel of the :ervice departmunt may be cut in
half and more efficient and rapid service still
be rendered.

The small number of cases in which there
is really something drastically wrong with the
receiver are likewise aided by our office man,
We have discovered, by the handling of so
many thousands of radios, that certain manu-
facturers have their pet weaknesses,

We all remember the old Radiola 17 models.
The grid suppressors had a habit of burning
out. When the owner of a Fada 10 or 16 is
getting an abnormal amount of noise it is very
likely the volume control that is to blame.
Crosley makes 2 fine. machine, though we
could never understand their on-and-off
switches, Thus we could go down the entire
line of standard receivers all of which, in
general, are well constructed but for their
weak links. It is obvious that by knowing
these weaknesses much time is saved in their
discovery and repair.

SERVICE REPAIRS OF PARTS
(Continued from page 15%)

the terminals (see Fig. 6). A fuse mustr be
inserted in one side of the A.C. line to blow
(iustead of the 20- or 30-ampere fusc in the
meter box, which is very often located in a
most inaccessible part of the basement), when
voltage is applied to the shorted condenser
(Fig. 6). Very often, several (15 ampere)
fuses must be used before the condenser is re-
paired.

This method of healing transformers and
chokes and condensers has been found to be
90% efficient and is sure 1o save much tme,
labor, and money. A certain company esti-,
mates a saving of $1,000 during the past two
years, using these ‘methods of “shooting” ap-
paratus.

“GIANT"” SPEAKER SATISFIES

Bditor, RADIO CRAFT:

I have built the "‘Giant" free-edge ‘cone speaker
described in the August issue, and have had resules
which are berter than with any dynamic I bave heard.
I bave made some improvements on it. with arc-
shaped legs which I put on the bottom, and tapestry
of which I use just emough to cover-.the ends of the
chamois around the hole.

EMIL SAJATOVIC,
4835 West 22nd Place, Cicero, Illinois.
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“The Craft Box™

(Consinued from page 162)

terminal of V'3 is now connected to one of the
cord-tip jacks on the panel. The other jack
is provided with a long lead for connection
o “"B+90."

To the fixed vane of the antenna series con-
denser C3 is now soldered a 3-inch flexible
fead, the end of which should be provided with
a clip for fastening to the control grid of the
R.F. tube.

Adjustment and Operation

To operate the receiver the batteries are first
placed on the rear of the baseboard but not
fastened down until connected; all are con-
nected in series, to provide 135 volts. Two
4Y4-volt "C’ bartteries connected in parallel

BAKELITE _
3 WIDE X Vg TH.
}

SOLDER

SOLDER TO
PLATE A

CLIP FOR H
. SCREEN-GRID
TUBE

PLATE,
. A

BOTH PLATES TO 8E MADE OF
SHEET COPPER, ABOUT Y3 TH.

Fig. 2

Detail of the pinding post plate in conjunction
with which is the antenna wvariable series
capacity.

are used for the "A" battery or, if longer
life is desired, three dry cells connecter. in
series may be used. “A—" and "B—" .re
connected together*and to the lead from the
filament switch. The "A+4" is connected to
the “A™ battery, "B+ Det.” and the R.F.
screen-grid lead to 45 volts positive. It was
found by experiment that a slight increase
{not over 6714 volts) on this grid improved
signal .strength to a noticeable degree. The
"B+ 90" and "B+ 135" are also connected
to the proper battery terminals.

Caution: do -not connect the batteries, espe-
cially the "B batteries, until the constructor
is positive that all connections have been prop-
erly made in the receiver.

The tubes are now inserted in their respec-
tive sockets and the filament switch turned on.
The phone tips are inserted in the jacks, and
the antenna and ground are connected to their
respective posts.

Beginning with the "A” coil, which is now
inserted in the coil socket, the secondary tun-
ing condenser "C1” is rotated over its scale.
At each point the regencrative control con-
denser “C2" is rotated. until a loud rushing
sound is heard. On increasing this a ‘soft
thump should be heard. With the ning con-
denser at maximum the regenerative con-
denser should be meshed threequarters of the
way; this setting of "C2” should be identical
with all coils. Should it be less, turns should
be removed from the tickler. Should it be
mote or apparently require more, turns should
be added.

(Continued on page 184)
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AY. Errcrrican Scnoor Men

Graduaie into
many fields...

AUTOMOBILE
ELECTRICITY

\

AVIATION
ELECTRICITY

A full knowledge of electricity, as
taught in the New York Electrical
School, makes you independent,
gives you your choice of either a
BIG PAY job with one of the

world-famous electrical compa-
nies, or a business of your own,
ELECTRICITY is also a stepping-
stone to Aviation, Automobile En-
gineering and other highly paid
professions.

ELECTRICAL
ENGINEERING

NAUTICAL
ELECTRICITY

Here at the New York Electrical School
you learn, not by correspondence, but by
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 buildings in New York—the city of
most oppertunities. It is widely known
as the country’s oldest and foremeost insti-
tution for trade training. That’s why big
companies cagerly demand our graduates,

THE NEW YORK ELECTRICAL SCHOOL

21 West

21 West 17th

17th Street, New York

This big 64-page hooklet pives full Information about the New York
Electricnl Scheol courses and picture of the equipment avallable for
your personal use. Send for it TODAY.

It's free.

MAIL TODAY

The New York Electrical School
Street, New York

Please send me FREE your 64.page booklet.
request puts me under no obligatioa.

It is understood that this

Ex Libris
Beautiful Bookplates

DO YOU TAKE PRIDE IN YOUR LIBRARY?

A PERSQONAL bookplate, with your name on it in-
sures you against.loss of your cherished volumes.
The friend who borrows your book can't fail 1o be
reminded ‘that #r belongs to you!

A bit of rhe feeling of the great Old Masters is
captured for you in our artistic Duo-Tone: Book-
plases, reproducing old woodcuts and engravings,
on antique-rint vellum paper. $2 up per hundred,
our name imprinted. Send 10c for specimen and
llustrated cajalogue of our unique new series,

ISKOR PRESS, Inc.
286 Fifth Ave. (Dept. 9) New York
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“THE CRAFT BOX™

(Continued from page 183)

Some cxperimenting may be necessary with
the detector grid-leak, especially if the 99
tube is used for a detector. In regatd to the
latter, some tubes are better detectors than
others.

To further enhance the appearance of the

o /
bA pB RCID bE |
S.W.COILS \

RADIC CRAFT

receiver, the constructor m  make rwo scaled
white dials, one of which is reproduced here.
Af desired a scale -may be provided for each
of the coils (or, a5 done by the author, the
scales may be provided for only four of the
coils, making the lines of the dials more widely
spaced). These are held in position against
the panel by the bushing nuts provided for
the mounting of the condensers.

LTI BE

This is the cut-
out for the sec-
ond dial of “'The
Craft Box." Just
‘ut around ouwside
‘dge and then
A‘ paste the dial so
made on the re.
ceiver panel. “Tun-
ing’" dial appears

on page 161.
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REGENERATION

srrycrion,

621 South Wabash Ave.,

This splendid ¢nurse in Radio and Television comes
to you ABSOLUTELY FREE through courtesy of WCFL
TADIO MAGAZINE, the only radio magazine fghting
for the preservation of the freednm of the air—the most
important questions before the American public today.
WCFL RADIO MAGAZINE also always features the
latest rthings in radio and television invention and con-
One dollar and twenty-five cents per year.

WCFL Radio Magazine

Qctober, 1929

The size and arrangement of this receiver
adapts it admirably for portable use. If a
more permanent installation is wanted, “heavy-
duty” “B” units may be employed and storage-
battery tubes. The only changes necessary for
use with the latter are to increase the 5-ohm
section of the '22 series filament resistor (R3)
to 15 ohms, and to change R5 to 4 ohms.
It may be found that regeneration with the
‘'01A twbe is too great, in which case turns
are removed from the tickler windings.

and Mailing List Catalog

Glves counts and prices on over 8.000
different lines of business. No matter
what your business, fn this book you -
will find the number of your prospec-
tive customers liated,

Valuable information showing how to
use the mails to msecure orders and in-
quiries for your products or services is
glven.

Write for FREE COuwpy

mﬂ. L.CI;OL%& CO., Detroit, Mich.
est ty ] Publishers
%Vorld. mm Prlnclm'i Oiitlillﬂm

Malling List Compilers—Business - Statistics

Producers of Direct Mall Advertising

—

S e

| FREE! Course in

Radio and Television
EIGHT CONCISE LESSONS Interestingly Presenting

Theory of Radio and Television Transmission and Reception
Principles of Radio and Television Construction

Step-by-step Instructions on Building Your Own Radio and Television Receivers
Directions for Making a Short-wave Adapter for Your Radio Set
Sources of Common Radio Troubles and How to Find Them
How to Service Your Own Radio Set, and Other Helpful Information

Just the Thing for Beginners and for Boys

Editor WCFL RADIO MAGAZINE,
623 South Wabash Ave., Chicago:

Send me your Free Radio and Television Course. For these
lessons there is 10 be no charge.

CHICAGO

....................................................
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~ ON ALL 144 PAGES 50c
NEWSSTANDS 4-COLOR COVER THE COPY

Pursuant to many inquiries from our readers,
we are pleased to announce that the first issue
of the SCIENCE WONDER QUARTERLY
will be on the newsstand September 10th.

We have secured for the first issue, the
American rights of a complete new novel by
the famous German science-fiction author, Otto
Willi Gail. Far fjom being fanuastic, this
story has the very vitals of reality in it. In-
terplanetary problems become those serious
things that are part and parcel of our every-
day life. You will be stunned by the truths
that this powerful writer gives you. This is
one of the most unusual interplanctarian stories
ever published. The title of the story is

*“The Shot Into [nfinity™
Among the other stories are:

THE HIDDEN WORLD
By Edmond Hamilton

THE ARTIFICIAL MAN
By Clare Winger Harris
and others

The subscription price of the QUAR-
TERLY is $1.75 per year, single copy 50c.
To all charter :ubscnbers, a special
rate of $1.25 per year is available now.
This offer will be positively withdrawn after thirty days.

Address all subscriptions to:

STELLAR PUBLISHING CORP.
98 Patk Place New York, N. Y.

STELLAR PUBLISHING CORPORATION,
Dept. R. C. 10, 98 Park Plwce, New York, N. Y,

Enclosed please find $1.25 for which send me th
pext 4 issues of SCIENCE WONDER QUARTERLY

City veveiviiniinoinnann SIAE . ovvuncvncuniancios
IIlllll"lll|1|I|IIIIIIIINI|Ill|ll|l|ll!ll|ltlllll||l|lllllllI!IlllllIllIllllll!_I;
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Vacuum Tube Types

(Continued from page 170)

or similar numerations., The characteristics are
very similar 1o the '01A tube, except that the
filament current is 0.125-ampere instead of
0.25-ampere. This reduced filament current
allows the tube to be operated in conjunction
with the '80 recuifier tube. The tubes are all
connected in seties, instead of the usual paral-
lel method; so that the current drain will be
within the limits of the rectifier. The reduced
filament current adapts this tube also for the
semi-portable receivers used in auctomobiles,
etc.

One manufacturer, the CeCo Mfg. Co.,
makes a tube similar to the "01A, but adapted
particularly for radio-frequency amplification.
The characteristics are the same as those of the
"01A, except for the plate resistance; this value
is almost double that of the regular tube made
by this company. This special tube is known
as the "K” type and the regular tube is called
the "AX."”

Special Battery-Type Tubes

Besides the regular battery tubes listed
above, there are several other types which are
adapted for specific purposes and are not really
suited to other purposes. Among these is the
special detector tube known as the 200A or
300A type. Most manufacturers use a symbol
similar (o the above one for this tube, al-
though there are several deviations from this
standard. The CeCo Mfg. Co. call their tube
the "H"” type; the E. T. Cunningham Co. use
the symbol 300A; the Raytheon Mfg. Co. use
Ray-X-200A; the French Battery Co. (Ray-O-
Vac), use RX200A, etc. The twbes are very
similar tn their electric characteristics, though,

This tube is designed to be used exclusively
as a detector, and is peculiar in the fact that,
instead of a high vacuum being used, the tube
is filled with a gas. The wbe is more sensi-
tive to weak signals than the "01A type, bur,
in order w0 obtin the greatest success, several
changes must be made in the connections of
the detector circuit. The grid return, which
is ordinarily made to the positive side of the
filament (when a grid leak and condenser are
used) is changed to the negative side for this
tube.

Due to the gas content of this tube, it must
he operated with a low plate voltage; it is
advised that one of less than 45 be used.
Excessive "B will cause “ionization” of the
gas and the resulting effects are many, varied,
and all highly undesirable.

Filament voltage, 5 volts; current 0.25-
ampere.
Plate voltage, 45; plate current, 1,5-ma.

Plate resistance, 30,000 ohms.
Amplification factor, 20.

This-concludes a list of the general-purpose
hattery tubes; although we have not considered
the power tubes, which are suitable for both
D. C. and A. C. use, or the screen-grid tubes.
These tubes are used very extensively at pres-
ent, and deserve more space than we could
devote to them at this time. However, we will
discuss them at length in the next issue. The
screen-grid tube in particular deserves much
antention, as it is becoming very popular in the
newer sets; and, hecawse it requires different
circuits from those adapted to the older tubes,
it is often misused and mis‘udged.

We will give also some advance information
in reference to a tube which has been used
for some time abroad, but which has not yet
made its appearance on rhe American ‘market.
We rtefer to the “‘Pentode” or screen.grid

(Contintied on Page 191)
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$100 GUARANTEE

The Corwico Vulcan Lightniog Arrester
not only protects your radio set agaibst
lightning, but also dissipates accumulated
static charges.

Any_radio protected by A Corwico Vulcan
Lightning Arrester that ts damaged by
lightning will be repaired by us up to a
cost of $100

Why take chances with storms and light-
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N ning when you can have guaranteed protec-
tion for &£1.00 with a Corwico ulcan >
Lightning Arrester?
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AT ALL DEALERS
Or Direct Upon Recelpt of Price

CORNISH WIRE COMPANY
36 Church Street, New York City

MAKERS OF

corwico BRAIDITE #oox upwms

N

N
N

s
PN

N

s

A
P

N

AN

AN

‘1

® AMPERITE self-adjusting Con- \¢
trol of tube temperaturo insures
best results freun modern radio
rceeivers. Tone, sensitivity, vol-
umec —all are improved by AM.
PERITE. $1.10 with monating
(in U.8.A.) nt nll dealers.

FT"’ERIT! z ;muﬂg

‘861 Brosdway, New York

FREE — Am te Vest
Pochat Tahe Writs
RC10.
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Tube Tester and Set Analvzer $6.50
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Service men, experimenters. teachers.
students eed a handy mete test set to
determmine voltages, shorts.“opens, con-
tinuity, etc. With the three-meter out-
fit You can do this combpietely.

SEND
NO
MONEY!

NOTE: If you want Cat. 215, Cat. 6M, Cat. SGC. Cat. I"VA and Cat.

GUARANTY RADIO GOODS CO. - - - - . .

EXTRAS

|‘)-300l hl‘:l re::lltanc:d -
voltmeter, Cat. 3 .00
0-800 high resistance
voltmeter, Cat, SM $6.00
0-800 high resistance
voltmeter, reads AC.
and D.C., Cat. 6M $7.00
Cable tc enable testa of
d tubes, A.C.
or DC., Cat. SGC $0.35
Two adapters for UV 139
s (;sh a."cn. UVA 8110
eatherette r.nn-lin
case, Cat. CE $2.00
LCC, order 'Jiffy 600" at

Cat. ll!.hma;h(

case, wit an 5¢
cable with 5-prong UY base and 4-prong UX adapter;
changeover switch, bias switch and posts for high resis-
5nnce voltmeter. The two built-in meters are: (a) 0-20

0-10 voltmeter, reading BOTH A.C. and
g}euzguhizh-reuinmce plate  voltmeter.
X.

of two meters In one noire metal
UX sockets built in. also built-in

m. a., controlled by changeover switch. and '(b).
rice,
Cat. 215, size

in. $6.50

The 215, with the high resistance meter of your
choice added thereto, will test sny tube or cir-
cuit, with suitable adapters, as iisted under
“‘Extras.”” It will make thirteen vital tests in
4% minutes, as described in free construction
sheet. sent with each order for a 21S.

You can test screen grid tubes by connecting
the special cable, with clip to control grid (cap
of tube) and other end of special cable to the
clip in the set that went 1o the cap before the
tube was transferred to the tester. Disregard
what the instruction sheet says about not be-
ing ahle to test screen grid tubes. A later im-
provement made this test possible.

143 WEST 45th STREET

(Just East of Broadway) New York, N. Y.
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S.GERNSBACK’S RADIO ENCYCLOPEDIA

THE FIRST RADIO ENCYCLOPEDIA EVER PUBLISHED

Size
9 x 12 in.
549
Ilus.

168
R SPECIAL
Definitions PRICE
$1.49

Edited by SIDNEY GERNSBACK,
Author.of “Wireless Course in Twenty
Lessons”—One Thousand and One
Formulas” — “Practical Electricity
Course”—“The Radio Educator,” etc.

S.GERNSBACK'S RADIO ENCY-
CLOPEDIA is the only sitandard work
ever published in America attempting
to classify alphabetically the countless
words used in the highly specialized
science ‘of RADIO. The ENCYCLO-

PEDIA is written in plain English so
that everybody can understand the
definitions and descriptions.

No expense has been spared, cover-
ing over two years in compilation, to
make it worthy a place in your library.

It is published in one volume—i68
pages—size 9 x 12 inches, nearly an
inch thick and nicely accommodates
the beautiful illustrations and the
large, easy to read type.

The work contains 1,930 definitions,
549 photographs, drawings and dia-
grams. Y

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 book contains 3s a supplement
a classified cross index designed to
bring together radio references under
one. heading -having relations in com-
mon. .

All circuits:new ‘and old are de-
scribed by word-and picture and every
part and apparatus used in Radio is
explained and made understandable by
means ‘of photographs and drawings.

The volume' is printed upon fine
paper—bound. in full black Keratol,

marbled paper fly leaves and end
sheets; with;ithe title stamped in goid.

SEND NO MONEY

Just forward the Coupon below
and the Encyclopedia will be sent
you at once. You pay the Postman
$1.49 plus postage on delivery
and if the book is not satisfactory
return it and your money will
be paid back at once without any
questions.

ISKOR PRESS, Inc.
286 Fifth Ave., New York

ISKOR PRESS, Inc.,
286 Fifth Avenue,
New York.

Send me one copy of Sidney Gerns-
back’s First Radio Encyclopedia in one
volume as advertised, 1 will pay post-
man $1.49 plus postage on delivery,

Name
Address
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Stop Using A Truss

STUART’'S ADHESIF PLAPAO-PADS ara
entirely different—being mechanico-chemico
applicators—made self-adhesive purposely to
keep the muscle-tonic called «“Plapao” con-
tinuously applied to the affected parts, and to
wminimize danger of slipping and painful friction.
“The fabric is soft as velvet, and being adhesive
olings closely to the
body without straps,
buckles or springs. Easy
to apply, comtortable,
inexpensive,
For almest a quarter
century stacks of sworn
testimonials from many

|",d differentcountriesreport Awarded
Gold Medal  success — without delay Grand Prlx

from work. The epidermaticabsorptionof Plapao
and the utilization of ‘‘plaster therapy” tend
toward a natural process of recovery, after

which mo further use for a truss,
Test of factor “PLAPAO” sent F R E E
Mail Coupon below TODAY—
. Plapao Laboratories, Inc.
897 Stuart Bldg., St. Louis, Mo.
Gentlemen: Sendmea Free Trial Plapacand 48-page
book on Rupture, No charge for this now or later.

Name

PAT

TRADE-MARKS

DQN'T LOSE YOUR RIGHTS

TO PATENT PROTECTION

Before disclosing yout imvention to
anyone send for blank from 'EvI-
DENCE OF CONCEPTION"' to be signed
and witnessed.
LANCASTER & ALLWINE
475 OURAY BLDG., WASHINGTON, D, C.
Originators of forms
“"Bvidence of Conception”

Agents Wanted

BOOK, Start little mail Urder  business.
27A-74 Cortlandt Street. New York.
Get Our Free Sample Case. Toilet Articles, Flavor-
Ings, Soaps. Specialties. Wonderfully profitable. La
Derma Co., Dept. SC.. St. Louis. Mo.

AGENTS. Be s thousand miles ahead competition.
Patented Product housewives want, Commission in ad-
vance if wanted. Comptroller, Box 929, New Orlesns, La.

BOYS OR GIRLS -- any boy of girl can earn
g;)cket moneL uellind'( Vi-Bo Liver Tablets for us.
afticulars  Iree, omez Laboratories, 4225 South
Liberty Street. New Orleans, Louisiana.

FREE
Hadwil.

Chemicals

BOOKLET OF EXPERIMENTS and chemical cata-
E::. i’Sc. General Chemical Company., Box 397, Read-
, Penna.

Detectives

DETECTIVES Earmm Bix Money.
tunity. Experience unnecessary.
Write, George Wagner, 2190B

Excellent
Particulars
roadway. N. Y.

“Free.

Instruction

1 CATCH from 45 to 50 foxes in from 4 to 5 weeks’
time. Can teach any reader of this magazine how to get
gueem. Write for particulars, W. A. Hadley, Standstead.

BE the Licensed Radio Doctor of your community,
Earn $7.00 --- $10.00 spare time evenings. Write now
for free .booklet. “Why the Radio Doctor™.” Dept
131 Esséx Street, Salem, Masnachusetts.

Miscellaneous

TOBACCO OR_SNUFF HABIT Cured or No Pay.
1.50 if cured. Remedy sent on trial. Superba Co.,
, . Baltimore,

KILL RATS AND MICE. Destroys roachesa.
ucts gnaranteed. $1.00 each &;us transportation.
Company, 824 Park Avenue. Weehawken, N. J.

Prod-
Ace

Radio

Shields and Ceolls for the Sc Grid. *'Star.’”
. 28th Street, Indiamapolis. ln.:fen T St

P
m
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BOOK REVIEW

Tronble Shooter’s Manual. By Jobn P. Rider, pub.
lished by Radio Treatise Co., 1440 Broadway, N. Y.
C.; 8Ya* x 117, 118 text pages and 255 illustra-
tions, Black, flexible, pebbie.grain leatheroid. Price,
$3.50.

This book, in common with the companion vol-
ume we reviewed in the Auguse issue of Rapio-CrarT,
is compact, but very valuable to the man for whom
it is intended.

It is quite probable that 99% of the broadcast
lisceners, given this book for review, would pass
it by as of no particular interest. But, by that same
token, 100% of the radio service men who see
this book will want ir.

We noticed, with regret, that there
rypographical errors. In no insrance,
we note that it affected the technical

are numerous
however, did
accuracy,

The suthor states on page 1, ''The average radio
service man who calls upon a set owner makes
s stock query, which actually has lile significance.
‘What seems t¢ be the trouble?” is the usual intro-
ductory comment. On first thought, the question
may appear logical bur upon second thought, it is
just the contrary because the reply is seldom in-
formarive.”” We disagreed with this opinion =nd,
Iater, noted that the author's exemplary service man
gives, as normal procedure: *I usually query the
person calling. assuming that the need for service
is advised in person or by telephone, and ascertain
the type of receiver to be serviced and make ao
effort to determine the possible faulc from the
owner's statements,—""

However, a glance at the chapter headings under
the ""Table of Contents.,"’ and another at the names
of the companics represented in the section devoted
to schemaric circuits, will indicate to the practical
service man his acrual need for a copy of the
Trouble Shooter's Manual. by John P. Rider; even
though this need for it may not be evident at the
instant.

Excerpts from table of contents: Service Procedure;
Practical Aoplication of Analvsis: Vacuum Tubes:

Oberating Systems: Aerial Systems: ''A'" Battery
Eliminators; Trouble in “"A’" Eliminators; Trouble
Shooting in ""A" Eliminators: ''B"’ Batrery Elimi-

nators ; Troubles in “'B’* Barery Fliminators: Trou-
ble Shooting in "B Eliminators: Speakers and
Types; Audio Amplifiers: Troubles in Audio Ampli-
fiers: Trouble Shooting in Audio Amplifiers; Trou-
bles in Detector Systems: Radio-Frequency Amvli-
fiers - Trouble Shoocing in Radio-Frequency Amplifiers :
Seties-Filament Receivers: Testing and Testing De-
vices : Commercial Receivers: Troubles in D.C. Sets:
Troubles in A.C. Sers.

Under “Commercial Receivers’ are listed circuirs
of radio receivers made by the following concerns:

Radio Corporation of America, Federal. Arwater
Kent., Crosley, Zenith, Majestic, Fada, Stromberg-
Carlson. Stewart Warner, Grebe. Philco, Freshman.

Kolster. Freed-Eisemann, All-American. Dayfan,
Colonial, Workrite. - Amrad. Sparton. De Forest.
Grimes. Themiddyne, Magnavox, Garod, Ware,
Kennedy. Operadio and Sleeper.

This book will unquestionably go into several

reprints and we hope it will be revised, eliminating
the typographical errors and cerrain circuit inaccura-
cies which were observed. [t is probable that these
slipped through due to the press of gerting the book
out to meet a demand which had become very
insistent, as soon as it became known that the book
was being compiled.

(Continued on page 191)

LATEST THINGS IN RADIO
(Continued from page 172)

tion screen and magnified for easy reading.
The volume control regulates the reproducer
outpur from inaudibility to full volume. A
“local-distance’ switch provides equally fine
reception on both strong local and weak dis-
tant stations. Facilities are provided for at-
taching an electric pick-up to reproduce phono-
graph records.

The cabinet is of attractive two-tone wal-
nut veneer, with burled maple overlays, The
reproducer opening and control panel .are
covered with cut velours. The patern of
the material has been skillfully worked out
so that the controls appear to form a part
of the design.

Buil our |
" SCREEN-GRID RADIO
with
HAMMARLUND
PRODUCTS

HIS is "Screen-Grid Year"—and

with good reason. The Screen-
Grid is the biggest tube improvement
of recent times.
Some remarkably efficient screen-grid
circuits are being featured by your
favorite magazines - several of the
best are built around Hammarlund
condensers, coils, chokes, shields, etc.
— because the designers know that
Hammarlund precision manufacture
means reliability.

Write Dept. RC-10 for Folders
HAMMARLUND MFG. CO.
424-438 West 33rd Street, New York

PRECISION

PRODUCTS

SEND for our 1930 cata-
log. Filled with amazing values
in screen erid radios, push pull

TR
audio, consoles, kits, parts.
All  standard makes andF
guaranteed merchandise.

EE
WESTERN RADIO MFG. CO
12 I

W. LAKE ST. CHICACO ILL.

ELECTRIFY YOUR(TSTE
RADIO FOR ONLY

COMPLETE

Why discard your present good set when you can
electrify it for only $6.83, and banish the aonoy-
ance and expense of

buying new '‘B’’ batteries?

Over 100,000 TOWNSEND
B Power Unirs IN Use
Hooked up in a few minutes
Use same tubes—no changes.
You'll be amazed at the im-
provement in reception and
distance geiting., Send name
and address today for full

details, proof and Free Trial

= Offer. p—
{ TOWNSEND LABORATORIES, _—]
| 723 Townssnp S1.. CHIcaGo, IrL.

Plea‘sc send me full information on the Towa: |
{ send 'B’’ Power and Free Trial Offer.
|
|
|
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Your Choice of
ne to Nine Meters

Cash in on this As_t.oundingly Liberal
Offer At Once!

CHOOSE THE METERS YOU WANT FROM THIS LIST

00-6 Voltmeter D.C. No. 326 | 00-10 Amperes D.C. No. 338 | Q0-100 Milliamp. D.C. Ne. 380

00:50 Voltmeter D.C. No. 337 | Oo0.-28 MilHamp. D.C. No. 325 | D0-300 Milllamp. D.C. No. 388

06-Vt Chge Tester D.C. No. 23 | 00-50 Milliamp. D.C. No. 350 00-400 Milllamp. D.C. Neo. 384

Put 2 cross in the square next (o the meter you desire, and fill out and rewurn coupon below.
All mesers except No. 23 are panel mounst sypes; size of hole, 2 5/64"

WHAT RADIO COMPANIONSHIP DO YOU ENJOY?

RE you meeting weekly the best minds of radio? Do you keep abreast of all the new circuits, the
intimate details on perfecting existing sets, and get the inside track on sensitivity, distance recep-
tion, tonal qualicy, arid how to achieve them? Do you keep fully abreast of the news of radio,

technical and non-technical? 1f not, here is your chance to enjoy the writings of McMurdo Silver
J. E. Anderson, Herman Bernatd, Capt. Peter V. O'Rourke, James H. Carroll, Herbert E. Hayden and
a host of other radio engincers who contribute their knowledge to you through the medium of Radio
World, the first and only illustrated national radio weekly (eighth year?)

LATEST CIRCUITS AND NEWS

You will find Radio World specializes in most intimate revelacions of the ins and ouwts of the begt
circuits, with technical accuracy second to none. Enjoy the weekly companionship of Radio World's
famous contributors, and glean the news of radio, from the four quarters of the carth.

Short waves? Radio World will tell you all abour them, Extremcely sensitive broadcast receivers?
Their construction and operation are fully discussed with confident *regularity. Power supplies—
push-pull or otherwise? AC receivers> Screen grid tubes?  Large receiviers that give a super-
abundance of performance—small, economical receivers that g:vch?crformancc out of all comparison
to their_size?  Automatic volume controls? Band-pass filters? ew tubes?  Are you incterested in

these? Then you're interested in Radio World.

A e i D s b s i b B ol e b e b S e

RADIO WORLD
145 West 45th Street, New York City
(Just East of Broadway)
Enclosed please find $......... for which
send me Radio World for ........ weeks

(one copy ciach week), and also send me
FREE, ar once. the meters checked below.

See the list of nine meters above. Herctofore we
have offered the choice of any one of these meters
frike with an B.weeks subscription for RADIO
WORLD, at $1, the regular price for such subscrip-
rion. Now we extend this offer. For the first time
you are permitted to obtain any one or more or all
of these meters' frce, by sending in $1 for 8-weeks'
subscription, entitling you to one meter; $2 for 16
weeks, entitling you to two meters; $3 for 26 weeks,
enticling you o three meters; $4 for 35 weeks, en-
tidding you to four mcters; $5 for 44 weeks, eatitli

you to 5 meters; $6 for 52 weeks, entitling you rong
merers ; 87 for 61 weeks, entitling you to 7 meters; $8
for 70 weeks. entitling you -to0 8 meters; $9 for 79

0. No. 22§ O Neo. 38 O No. 390 ¥ oeeks, entitling you to all 9 metess. - Retarn the
O No. 337 0O No. 8235 O Neo. 389 4 coupon with remittance. and check off desired meters
0O No. 23 O No. 350 0 No. 354 .
' The Season Is Now Opening! Keep
NSFIE 3y s mpenirs T B i o bim Y in Touch With Latest Circuit
Developments!
Streer Address .. ... ... ... H p
] i RADIO WORLD, 145 W. 45th St, N. Y. C
(T O o State. ... 3 Published Weekly — All Newsstands — 15¢ copy —
s $1.50, 3 months — $3, 6 months — $6 » yeat
[ ]
6:DAY. MONEY-BACK GUARANTEE o Buy & copy ac the newsstand to-day!
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HOW TO GET MORE
DISTANCE

By Charles Golenpaul*

O one will deny the convenience and

simplicity of the fixed resistance net-

work for the electric set. However,

there are times when one desires more
pep, and it is at such times that the fixed
resistance network is a handicap.

A simple stunt which the ingenious service
man resorts to occasionally is the signal booster
arrangement of lowering the resistance of part
of the fixed resistance network by means of
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The method of adding an external resistor for
"B control in eliminaeors is shown above.

additional and adjustable resistance, Fig. 1.
Thus an adjustable resistor R4 of sufficient
current-carrying capacity may be shunted atross
the maximum and the R.F. tap of the fixed
resistance network, R1, R2, R3, and adjusted
until the desired increased signal strength s
obtained. It is surprising how volume and
sensitivity“are increased by this simple expedi-
ent. When a standard or power clarostat is
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A convenient means for simple network con-
nection is illustrated.

Fig.2

<

employed, it becomes possible 1o obtain a
precise adjustment of resistance so that the
detector will operate at maximum sensitivity
at any wave length or frequency. without
“spilling over” or breaking into oscillation.

* Clarartat Mfg. Co.
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ASOMILES ciasf

According to a recent article by the
president of the world’s largeat motor
regearch corporstion, there is enough
energy in a gallon of gasoline if con-
verted 1007 in mechanical energy o
Tun & four cylinder car 450 miles.

NEW GAS SAVING
INVENTION ASTONISHES
CAR OWNERS

A marvelous device, slreadf Installed
oo thousands of cars, has accompllsh-
ed wonders in utllizing a portion of
this waste energy and is Droducing
mileage tests that secm unbelievable.
Not only does it save gascline,
but 1t sléo creates more power, glves -

{nstant starting, Quick plck-up. ond ellminatea carbom.

FREE SAMPLE an¢ $100 a Week

To obtain national distribution quickly., men are ben@
sppeinted everywhere to help supply the tremcudous de-
mand. Free samples furnished to workers. Write today
to E. Oliver, Pres.,, for thls f(rce sample and big
woney makipg offer.

WHIRLWIND MFG. CO.
o99-41 E. Third St., Milwaukee, Wise.

' A4
SEND. for our 1930 cata- Rany
log. Filled with amazing values 0
in screen grid radios, push pull 2 F
audio, consoles, kits, pams.
All  standard makes and
guaranteed merchandise.

MULTI-POWER TELEVISION

stendardized scanning unit (pat. appld. for)

1, 15 inch Dic-Stamped Alumioum Disk,
—rigidity—uniformiry. .

2. 48 square-cuc hole ‘spiral—efficiency.

3. Brass hub for $/16 or 3/8 inch shafc.

4. Speed-Indicator—accuracy, 2%.

s, Finish, all black; or combination black

and concencric buffed polish.

This mascer MULTLI.POWER unit, completely

assembled, immediace shipment, at_the remark-

able price of $7.50 prepaid. If C.O.D. ship-

énestuus desired, send $1.00 with order; balance,

NOW you can synchronite ITMMEDIATELY
all stendard Television ~ Broadcasts,
PAUL L. CLARK, Mnfr,

390 B. 21st St, Brooklyn, N. Y.

Substantial Advance Rovalties
are pnid bn work found acceptable for pub-
lication, Anyene wishing to write exther
the words or musie for Fongs may rubmit
work for free examinstion and advice.
Pasterperienceunncecernry New demund
ereated hy "*Talking Pictures®. fully de-
geribed in our free book. Write for it
Triry—Neweamer Associates
175 Egrle Building, New Yerk, N. Y.

SONG WRITERS!

WHEN it comes to making sick radios well, or
gocd radios better just

Ronenir CLARQY STAT i

CLAROSTAT MIfg. Co.
Brooklyn, N. Y.

Por literature, write
8 N. sth St.,

BERadio Servicemen

Do you have 10 wait 3 or 4 weeks for con-
densers or resistances for the new sets, particu-
larly Majestic Eliminators? We can supply
these and other factory parts immediately.

FACTORY RADIO SERVICE CO.
118 Easc 28th Street New York City
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In fact, it will usually be found best to adjust
the resistance over the entire wave length
band. Thus at the higher wave lengths, less
resistance will be required, so as to obtain a
higher voltage on, the R.F. tubes and detector.
while more resistance or less voltage will be
necessary at the lower wave lengths where the
tendency toward oscillaton is usually more
pronounced.

This is not a full voltage divider but is an
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The use of two double- ot duplex-resistors is
indicated.

accessory to be used with the fixed resistance
type of divider.

More Exact Control

The purpose of the voltage divider or re-
sistance network in the B-eliminator is, of
course, to apportion the necessary voltage and
current flow for each wbe or set of tubes in
the radio receiver and amplifier. However,
since the current drain varies from one circuit
to the next, from one type of tube to another,
and even from the new tube to that same
tube six months later, it must be apparent
that some compensating means is required for
precise adjustment of voltage and current flow.
Consequently, a volitage divider or resistance
network should be such that compensating re-
sistance .may be increased or decreased to sup-
ply the necessary voltage and current flow at
all times.

In Fig. 2 appears one of the simplest forms
of voltage divider providing the necessary com-
pensating feature together with fixed resistance
values when desired. There are no knobs to
fuss with and bring the service man out on
a wild goose chase. It will be noted that a
suitable gang type variable resistance is em-
ployed, such as the duplex clarostat, R1, R2
affording two variable resistance values for
supplying two adjustable voltages. - (R3 is a
50,000-ohm voltage-stabilizing resistor). In
this manner we have the maximum voltage tap,
the intermediate voltage tap, and the detector
tap, in simple form. The resistance values
are obrained by means of a screwdriver ad-
justment of the duplex clarostat, and left
permanently fixed until tube or circuit changes
necessitate a readjustment. The duplex claro-
stat is compact and readily installed on the
baseboard or on the panel with only the ad-
justment screws exposed. ‘Two units R1, R2,
R3, R4 may be employed for four adjustable
voltage taps, Fig. 3, furnishing “C* bias for
the power tube in addition to the regular plate
potentials. It must be remembered that this
“C" potential reduces the available plate volt-
age this amount.
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A NEW
Edition

Thoroughly revised—greatly enlarged
and offering a wealth of new, up-to-
the-minute information.

THE
- RADIO
MANUAL

Revised Edition

Complete new chapters on  aircraft radio equip-
ment; Practical Television and Radiomovies with
instructions for building a complete outhir; radio in-
terference; 100% modulation ; latest equipment of the
Woestern Eleciric Co.: the Marconi Auto-Alarm Sys-
tem; and many other developments of the past year.
All this information is added to the new edition and,
besides, the encire book has been brought right up to
date with much new material. THE RADIO MAN-
UAL continues to be the one complete and up-to-the
minute handbook covering the entire radio field.

A Complete
Course in
a Single
Volume

Twenty bi%3 chapters
cover; lementary
Electricity and Mag-
netism: Motors and
Generators ; Storage Barteries
and Charging Circuits; The
Vacuum Tube: Circuits Em-
%!oyed in  Vacuum Tube
ransmicters ; Modulating
Modulation; Wave-meters;

100%
Piezo-clectric_Oscillators; Wave Traps; Marine Vac-
uum Tube Transmitters; Radio Broadcasting Equip-

Sysiems  and

ment; Arc Transmiters: Spark Transmicers; Com-
mercial Radio Receivers; Marconi Auto-Alarm: Radio
Beacons and Direction Finders: Aircraft Radio Equip-
ment: Practical Television and Radiomovies; Elimi-
nating Radio Interference; Radio Laws and Reguls-
tions; Handling and Abstracting Traffic.

An immense amount of information never before
available including detailed descripcions of standard.
equipment is preseated.

Prepared by Official
Examining Officer

The author, G. F. STERLING. is Radio Inspector
and Examining Officer, Radio Division, U. S. €.
of Commerce. The book has been edited in detail by
ROBERT S. KRUSE, for five years Technical Edi-
tor of QST, the Magazine of the American Radio
Relay League. Many other experss assisted them.

Free Examination

The new edition of "'"The Radio Manual™ has just
been published. Nearly 900 pages, 369 illuscrations.
Bound in Flexible Fabrikoid. The coupon brings the
volume for free examination. If you do noc agree
that it is the best Radio book you have seen, return
it and owe nothing. 1f you keep it, send the price of
$6.00 wichin ten days.

Order On This Coupon

D. Van Nostrand Co., Inc.,

250 Fourth Ave., New York
Send me the Revised Edition of THE RADIO
MANUAL for examination. Within ten days
afcer receipt | will either retuen the volume or

send you $6.00, the price in full.
(Radio Craft 10-29)
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A LEADING Horel of shis Popular
Resort. Rooms—Single—Double or en-
suite with private baths. Unexcelled
cuisine and service. American plan.
Oumership- Management MARY L BIOREN

Also under same management The Boscobel
and Ocean Avenue Hotel, Ocean Grove, N.

- MARLBOROUGH HOTEL -

ASBURY PARK W
"ONM THE ATLANTIC®

LATZ INC

[ —

Ten Tools in One

A SMALL but handy article which

serves for every possible need of the Tempered Steel
all-round mechanic. Invaluable in any Screw Driver
emergency. sreel i,
An excellent combination of utilities & $..
for the household—every necessity feat- -
ured: HAMMER—KNIFE-SHARPEN- A

N Y A
ER—NAIL - PULLER—BOTTLE- L /L o
OPENER—SCREW-DRIVER—CORK- — 3 o
SCREW —CAN-OPENER—WEIGH- (\‘ ‘
SCALE—RULER—TABLE OF 7\ )
WEIGHTS AND MEASURES. Just YN
glance at the illustration and you will Bottle \{\}
see how really useful this article is. The Opener ) N
“Ten in one Tool” is 10 inches high and
finely nickel-plated.
The new tool is not only handy in
the housechold, but every TOURIST,
. AUTOIST, CAMPER, PICNICKER,
BOY-SCOUT, FISHERMAN, CANOE-

IST, etc, should carry in his bag one
of these indispensable combination tools.

High Carbon
Knife Sharpener

g Cork
—
N Screw

Adjustable

No SHOP, OFFICE, STORE, Screw Weigh
GARAGE, FARM, BOAT, should be Scale
without one. PRICE $1.00 POSTAGE 15 Pounds
PAID. T ,

Be the first to own the “Ten Tools - 4| Table of
in One” in your town. 5* Inch I Weights

Send our order today, pin a dollar bill Steel Rulel and
to coupon below and the shipment. will 8 Measures

go forward to.you the same day as
received.

GRENPARK TOOL CO. b %
245 Greenwich St., S [Vl Can

/
1
S,
X 0
New York N pener.
....................................... 3
Grenpark Tool Company, R-10 S

245 Greenwich Strect,
New York, N. Y.

Enclosed find $1.00 for which please Only
send me prepaid your “Ten Tools in 5 10 I_nches
One.” High

Weigh Scale
Name ........ ... .. ... oo, Hook

\

— -

T oWn e mm e g g . State ........
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The Cooperative
Laboratory

(Continued from page 175)
Detection in R.F. Tubes

What causes this? A detailed understand-
ing of it will explain the remedy, and the
remedy is the Tandem-Tuner. So far as the
grid of the first tube is concerned, the circuit
is only as sharp as the tuning devices be-
tween it and the antenna. Now, we all know
that an antenna tuning condenser is rather
broad. Hence, several stations are noticeable
at any one tume.on the grid of the first tube.
Then, the second tuning circuit, in the grid
of the succeeding tube, still further selects
the desired station to the relative exclusion
of the others. This is all very well, if the
first tube acts purely as an amplifier; which is
not the case at all if the incoming signals are
sufficiently strong to overpower the negative
“C” bias on the grid. Then the first tube
acts in a different role.

Let us assume a powerful local broadcaster
is coming in on the grid of the first tube
with sufficient strength to run the grid posi.
tive. Let us stll further assume that thjs
condition obeins, even with the first dial
considerably detuned. Under the above con-
ditions, the tube will act as & detector for the
strong signal, even when the dial is adjusted
for another station. ‘Then the detected cut-
rents, which by the way are naturally of audio
frequency, flow in the plate circuit of the
first tube—causing similar changes in the ‘plate
voltage of this tube. These audio changes in
plate voltage, in turn, affect the amplification
of the other carrier waves—including the one
desired and selected in the following tuning
circuit. The audio currents, caused by the
detection in the first tube of a strong signal,
impress themselves upon the other waves
therein. The program of the powerful local
thus modulates the weaker stations coming
through the tube.

The only answer to this is greater selectivity
before the first tube; so that there is no pow-
erful local present to be detected while the
weak distant station,is tuned in. Fig. 4 shows
this circuit suggestion, together with some
of the imponant constructional details, In
the next article we hope to get around to
describe the A.C. circuits for the hybrid-crys-
tal receiver.

Letters addressed to “"The Cooperative Radio
Laboratory " should contain detailed informa-
tion, (on the particular parts used) if they
are reports on results; while inquiries should
be specific.

INFORMATION BUREAU
(Continued from Page 178)

the ground or the A’ circuit. When it is desired
10 use the choke as a coupling unit berween stages,
the fixed condensér connecting .10 the high potentigl
end of tHe choke “leads” che R.P. to the stage
which follows, instead of to ground.

Erratic regeneration will resule if a choke coil is
not used in certain circuits. Withour choke coils,
a tuned radio frequency receiver may operate with
only one-half the volume it should. Radio fre.
quency choke coils often prevent radio frequency
circuits from going into unconcrollable oscillation. In
screen grid circuits they are almost a ‘necessity.

If a choke coil is poorly made, “'holes’ jn tuning
resule; there will be points ar which the shom
wave receiver goes out of regeneration or oscillarion
or, it may go into oscillation with am uncoatrollable
"thump.”* .

More detailed information appeared in the August
issue of RADIO-CRAFT magszine under the utle.
““Some Notes on Short-Wave Operarion,'’ by Robert
Hertzberg.
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Special
Courtesy
to all o~

Radiotricians
Professionals
Engineers
Mechanics

. Consultants
Designers
Service Men
Contractors
Manufacturers
Dealers

(e = N

In order to make it possible for all Radio
Technicians to read RADIO-CRAFT
regularly, each month, we have put into
effect a special subscription price.

The regular price of RADIO-CRAFT is
$2.50 per year (12 issues). The news-
stand rate is 25 cents a copy.

Any radio professional, sending in a sub-
scription on his letterhead, showing that
he is engaged in some capacity in radio
work will receive as a special courtesy

Eight Issues of

Radio (¢aft

Professional-Serviceman Radiotricia
for One Dollar

Just pin a dollar bill to the coupon below
and forward it with your lettethead or
business card.

B L L L sesesss

RADIO-CRAFT
RC-10, 98 Park Place,
New York, N. Y.

Eaclosed find 81.00 for which please enter my
aubscription to RADIO-CRAFT for eight months.

RADIO-CRAFT

BOOK REVIEW

(Continued from Page 187)

Radi ies-Radi Television. By C. Prancis
Jenkins, published by Jenkins Laboratories, Inc.,
Washington, D. C. 67 x 97, 57 illustrations and 70
pages of text. Green cloth cover, grained. Price,
$2.50.

In what is probably the Author's Preface (of chis
we cannor be sure, since it is unsigned and undated),
mention is made of the many stages through which
the Jenkins television experiments have progressed.

The book will excellently serve as a constructor’s
manual, the first chapeer, "'How to Make Your
Own Televisor,”” conraining complete construction de-
tails for an effective, ‘simply-built and inexpensive
apparatus for picture receprion. (As the Jenkins
organization is broadcasting on schedule, such a re-
ceiver has immediate application.)

Radiomovies, Radiovition and Television is an io-
teresting  hook containing 82 pages of cover title
material.

Eleven pages are taken to develop his physical
law, ""The Law of Pree Movement.”” However in-
teresting or valuable it may be, we do not see why
it should have been included in this book.

With the same thought in mind, we call artention
to chapters entitled, *“Weather Maps by Radio’;
“'Predicting Hurricanes™; “"The Jenkins Landing
Altimeter’’; ""A Radio Crash Warning’'; "Airplane
Radio Channel”; “Ground Speed Meter.'

The attention of experimenters is called to the
excellent schematic cirenie which is, the caption in-
forms us, an '"Ideal ‘Radiovision Receiver.”

There are no questions remaining in the mind
of the reader after perusal of the very clear and
concise word-picture the author presents of his work,
covering carly silhouctte transmission and reception
with the Nipkow Disc Scanner; and later develop-
ment of the Lens-disc Scanner (the author racher
definitely proves the doom of the Disc Scanner) ;
the Drum Scanner; the Plate Receiver; and, the
Sensitive Plate Transmitcer.

To begin to realize the trend of “'vision'" develop-
ment one must read Radiemovies, Radiovision and
Television.

VACUUM TUBES

(Continued from Page 185)
power tube. Information has been received
from a source (which we believe to be reli-
able) that the Arcturus Radio Tube Co. has
a tube of this type on the way; and a rumor
has been heard that the R. C. A. is also ex-
perimenting with this type, Of course, these
tubes will not be ready for some time, as a
considerable period must elapse before the
technical observations of the laboratory can be
transposed into a smooth-working production
proposition; but a little advance information
will enable the professional man to study the
theory and application of the item—with con-
sequent result of faster and more satisfactory
acceptance of the product by “the general pub-
lic.”

In these columns we have included a table
of the characteristics of the radio receiving
tubes which have received special reference in
this chapter.

The author observes an interesting sales idea
contained in the data sheet of the Champion
Tube Works.

The “Standard Equipment Package”

It presents to the set user, a convenient
means to obtain exactly the correct number
and type of tubes as the first tube purchase,
or complete replacements, for any standard
radio receiver.

The tables (A and B) indicate the applica-
tion very clearly. Although not complete,
Table A lists some of the best known receivers
and the corresponding "EQ” tube assortment
(the “Standard Equipment Package™) for these
receivers. Table B shows just what tubes are
included in each "EQ” kit.
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Become a Trained
Radiolechnician

For “"Registered’’ Radio Experts

Opportunity beckons as never be-
fore in the Radio industry.

paying positions, interesting work,
a chance to become independent—
radio offers all this and more t©
ambitious men who seize the o
portunity NOW?! Last year e
radio industry took all our gradu-
ates and clamored for more. ou-

Micnab., ERT,

Pres, Michael g

- sands of tained men arc needed
Ert, Ine. 2nd  for Radio Service, Radio Bogineer-
Radic  Trade 178 Radio Broadcasung, Tele-

vision, Scation-operation, and Radio

Merchandising.  And stll radio is

in its infancy. Great ansion is

dio Trade ahead. Get in this woaderful fasc-
Assoc. growing field NOW

Radio Trades Association Approve S. of E.
Radio Graduates

The Wisconsin Radio Trades Ass’'nm now compels
every radio service man 1o pass Severe examing-
tions, and become registered, Dealers are tired
of expensive incompetent help. Radio trade asso-
ciations the country over ate planning to follow
Wisconsin's catamprc. The School of Engineer-
ing is the only institute in the country whose course
is approved by a radio trade associauon. Graduates
of the S. of E. are “'registered”” without examination.

Most Thorough Practical Radio Course in

America
Here in chis big splendidly
tquipped electrical school (from
which Stacion WISN is oper-
ated)
cure in
monchs the

Arsoc. and
Firs: V.. Pres.
Federated Ra-

you .can se-
i three
most

thorough, the most

compact and prac

ticar radio traning

offered anywhere.

Covers entice ficlkd

of radio! Complete!

Co:’lrse Lti]ncludu

Radio aboratory .

Practice, Radio Telephony Theory, Radio Trans-

mission, Code Instruction, Electrical Mathemarics,

Service and Installation, Radio Sales: and Mer-
Chanldising. Daily broadcastiog from WISN, All
training 1s 100% PRACTICAL, You learn -every-

thing in three shorc months!

TELEVISION INCLUDED

Complete Radio Course also includes swudy of
fundamentals of Television and latest develop-
ments in that gigantic new field. Enables snyone
to keep up with progress of this new industry.

EARN WHILE YOU LEARN

Not only do we help place our men afrer gradua-
tion, but we can arrange for part-time ecmploy-
ment that will cover part if nor all of gpux living
expenses while you are taking the Radio Course
at the School of Engineeting.

Send for FREE BOOK

Send today, withour obligation, for FREB catalog
describing the wonderful opportuniries in radio, the
three months Radio Course and details of our Earn
While You Leata Plan.

pritwoukec, Wis, =

Ay oL T L LT

! SchooL 6¢ ENGIN&@{UNGL{OP lé:_!.wnum.

! Dept. R. C. 10, Milwaukee, Wisc.

{ Without obligation. ple}a‘se _§§n<:t_ chﬁgncm
' describing your 3-months adiotticia

T and r;ullgdetails of your ‘Earn While You Learn
¢ Plan.” .
$NAmE Looianqeerss s mrene Age......
R L T R S TR
:
[]



192 RADIO-CRAFT

BIG STOCKS ON HAND
—ALL READY for You

The active radio season has started. With the opening of another history-
making year in radio, Barawik has had the pick of the bargains and is opening
the season with a huge stock of quality goods at bargain prices. A large, care-
fully selected line in the newest models of factory-built sets, A.C., Screen Grid,
etc., complete parts for circuits and hook-ups, accessories, parts, kits, etc, are
described and listed in our new fall catalog.

Quick Service This Season

When our business greatly increased last year, and factories were slow in send-
ing their merchandise, some of our customers’ orders were occasionally de-
layed. .. This: was unavoidable. This season we are laying our plans to avoid de-
lays and give you the best service you ever had.

Try Out This New, Improved Service

You'll be surprised to see how fast your orders will be shipped—at the remark-
able bargains we now offer—and the personal, considerate attention you will
receive. Try out this new, improved service. You will be well pleased and de-
lighted.

Another Big Bargain Book Ready for You

The new Barawik Radio Guide presents some of the most outstanding bargains

+,You have ever seen. Your money goes far here. You’'ll be pleased with the many
*, new things contained in our new catalog.
.
.

~ g *.This big new Radio Guide tells how to take advantage of the new things in radio.
“
.

-

* It shows how to get the best results from A.C. and D.C. Screen Grid sets and
% tubes, how to use remote control, how to gct reception on front or back

.
3“6&,\‘( *, porch and lawn, while playing bridgg, etc,; how to save money on tubes,
2, &\ ‘.~spez}kers, supplies, how to make radno-phon'ograph _comb!natlons and pub-

7T s, lic address systems etc. Many new ideas with pictures, full des-
% ,.:ﬁ:f‘o\ ($ ™, criptions and new low prices on anything you want in radio—sets,
2 .;;?6%9‘0. *, O\‘ kits, parts and supplies—besides hundreds of necessities for your
o‘\.%to,gj ‘.\O . auto, for home, camp and outdoor use,

October, 1929

(t/‘ 6%' ,op o v \O “~
““%x%;,.  SEND FOR IT-IT IS FREE

% O;JIQ/ . -~ 0 .
7. e % N & Fill in the handy coupon below. It will bring you the latest edition of BARAWIK'S
Vg o;;'ff % ’960 \O 5 NEW RADIO GUIDE, the new, easy way to learn about radio and the way that
% "?0,1‘,,;;2,9;. C‘\"P Yol hundreds of thousands of persons have saved money on their radio and home needs.
C,'. . — %, 0 4, DTN Be sure to send at once. Get the facts before you. Write today-—~NOW|!
‘L - .. .. % C},Q; \‘¢ ~
. J 2% ’6’9 \\@ ™
00, 53 N 6\ ~
‘S\ 0% -5 O S N
40 ’,,’40/,- -‘.dod" ‘\O *

Fl%, N s 349-A Canal Station

b o, =
?oq'. /'7 \“O'As“ .

3 /,)74) 9:-,'- Y ~

- LSRN
. P A . . (]
. %o,b °g ~ Y,

00’60(./ \‘ L%
* %

Chicago, U. 8. A.
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ILOTRONS, “built for professionals”

are especially designed and con-
structed for the professional radio en-
gineer, custom set-builder and advanced
amateur—an audience which is super-
critical and has a right to be. Moreover,
new type Pilotrons are available many
months before you can obtain newly-

" PILOT

presents

TRON: 5

“BUILT FOR PROFESSIONALY”

EP

0 g

SHORT-WAVE ENTHUSIASTS

Would you know the thrill of roaming the world with
a Super-Wasp? Do you know that down among the short
waves are codles of ententertainment, international in
scope—unique—startlingly different from the hack-
neyed time.worn programs? For a few dollars and a
few hours “work” using only screw driver and pliers
you can assemble the Pilot Double Duty Super-Wasp,
designed by Robert S. Kruse, international shori wave
authority. Covers all wave bands from 14 to 500
meters, making it a combination short wave and

broadcast receiver of exceptional sensitivity, utilizing
the famous screen grid tube. Hear the Super-Wasp at
any authorized Pilot Agency.

developed tubes from the usual sources.
This gives custom-set builders an oppor-
tunity to use new tubes long before they
are available in manufactured receiv-

ers. Pilot’s self-contained manufactur-
ing policy provides defi-
nitely superior tubes
at less than the usual
prices. Stocked by
all Piiot author-
ized agencies

Custom Set-Builder's Price

50

Stightly Hiher West
of tie lockies 4

REGISTERED

TRADE MARK

QUALIFIED DEALER'S
OPPORTUNITY

In addition to being financially tesponsible, Pilot
dealers must be technically qualified to discuas radio
construction problems intellizently with _custom
set-builders, advanced experimenters, etc. If inter-
ested in becoming an Authorized Pilot Agent write
at once for details.

RADIO DESIGN NOW O¥FICIAL
GUILD ORGAN

By subscribing now for Radio Design Quarterly you
secure free membership in Radio International
Guild, a world-widc organization of radio engineers,
advanced experimenters, custom sct-builders and
radio fans. Send 50c forsubscription to Radio Design,
Department D, 103 Broadway, Brooklyn, New York.

PILOT RADIO & TUBE CORP

WORLD'S LARGEST RADIO PARTS PLANT

323 BERRY STREET
BROOKLYN NEW YORK

U.S.A. e
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- SCREENGRIDI

WHOLESALE PRICES

RADIO CATALOG

HERE is a book it will pay you to get—148 pages of

desirable radio merchandise-—everything new right

up-to-the-minute of going to press—at prices that will
make you wonder how we can possibly offer such bargains.
Wholesale prices prevail throughout. From the first page to
the last this book is crowded with values that will please and
astound you—every radio need and requirement fulfilled in
this greatest of all Radio Books.

Standard Sets as low as

$15.95

Marvelous offerings in new, Humless, Screen Grid A. C.
all-electric and battery operated sets; a wide range of beautiful
consoles, from the small table model types to the most ornate
and artistic of radio furniture; dynamic speakers of tremendous
volume and richest tone; accessories, parts and kits in wide
variety—in fact, everything that is standard, as well as every-
thing that is new, in Radio. Get this book today! Supply your
every Radio need at rock-bottom wholesale prices, and pocket
the saving. Such startling values have never before been
offered at like prices.

Whrite jor This Catalog Now!
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CHICAGO SALVAGE STOCK STORE

“Worlds Largest Radio Store
509 So.State St. Chicago, Ill.

Iy

The New Screen
Grid Receivers

The outstanding Screen Grid Re-
ceiverofthe yearfeaturingadvanced
engineering practicesand anewper-
fection in circuit design—that is
establishing a new standard inradio
perfermance,

Humless

The use of the new heatertype tubes
assures freedom from hum and all
extraneous noises assuring unusual
tone quality. ’

A. C. Operated

Praciical A. C, operation assures
consistent performance operates
directly on 110-125 volt, 50-60 cycle
A. C. L

Power Detector

A wned detector Stage in keeping
with modern radic engineering im-
parts unusual power to the receiver.

“248" Push Pull

The use of two “245" super power
tubes assures faithfulness-in repro-
duction without danger of over-
loading.

Screen Grid Tubes

Three screen grid tubes In this
famous chassis assure extreme sen-
sitivéness and remarkable distance
range.

Super-Sensitive
Power detector coupled with Screen
Grid R, F, efficiency imparts unu-

sual sensitivity to the circuit assur-
ing extreme distance range,

Dynamic Tone

T'v/0 stages of audio frequency the
last employing two “245" power
tubes with oversize transformers
assures finest tone guality. i

Tremendous Volume

Perfection in audio circuit design
makes possible tremendous undis-
torted volume from a whisper to the
full blare of an orchestra.
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