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THERE'’S MORE DRAMA and excitement
packed into amateur reception when your communica-
tions receiver is a Hallicrafters. Back of Hallicrafters
precision engineering is long experience, and it is this

that accounts for the finer, broader, more accurate and

dependable reception amateur owners enjoy. Lafayette

Radio offers a complete line of latest Hallicrafters
models. Time payments make owning one easy. Send

tor FREE catalog today, or visit branch nearest you.

MODEL S-19R

Efficient superheterodyne circuit employs &
tubes, of which two are double-purpose types,
providing 8 tube performonce. Complete tun-
ing ronge of the receiver from 545 kc. to 44 mc.
in 4 tuning bonds. Electrical bond spread on
each bond. Broodcast bond coveroge, beot
frequency oscillotor, automatic volume control
switch, built-in speoker ond o seporote bond
spread dial. Designed for operation from any
110-120 volt 50-60 cycles o.c. line. Antenna
connections pravided for both doublet and

Marconi type antennos. Cabinet beautifully fin-

ished - 171/5" x 8" x 81/5", 32950

MODEL S-20R

New improved 9 tube model. Covers the com-
plete ronge from 545 ke. to 44 mc. in four bands.
Employs o stage of pre-selection on each bond
for added sensitivity ond selectivity. Controls:
r.f. goin, oudio gain, tone control, 0.v.c. switch,
B F O switch, bond switch. main tuning control,
separote band spread control, and *'stond-by”
switch. Built-in speaker. Circuit features elec-
trical band spread, automatic noise limiter, r.f.
amplifier. Designed for |10 volts 50/60 cycles
a.c. operation, plug and jack provided for bat-

teries or vibrapack operotion). Steel cobinet

measures |81/, x 93" x 81/,". 34950

MODEL S$-29
Precision-built communications receiver in port-
able form. Operotes on either |10 volts AC or
DC or from self-contoined botteries. Self-con-
toined telescopic antenna. Receiver covers four
complete bonds: 11.26 mc. to 1490 ke. Employs
an r.{. stage on oll bands, incorporotes an outo-
matic noise limiter; electricol bond spreod.
Built-in speaker. Controls include: main tuning
—bond spread —r.f. gain—A.f. goin—band
switch—pawer switch—a.v.c. "off-on™ switch
—BFO "off-on" switch—ANL "off-on" switch

—send-receive—stondby switch. Dimensions:

7" high, 815" wide. 13!/," deep.
s
5950

'SIXTH AVE., NEW YORK

W. JACKSON BLVD., CHICAGO

PEACHTREE ST., ATLANTA

® newark, n:j. ® bronx,n.y. o jamaica,l.i. '
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J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Established 25 years

He has directed the training of more men
for Radio than anyene else—has helped
men already in Radio to get ahead, and
men not in Radio to get into Radio and

win success.

Make Me Prove

LOW—TODAY.

Do you want to make more money? Do you want to
cash in on your present interast in Radio, Te!ev|s|?n.
Frequency Modulation? Do you want a fu"-hr'ne !cb
with good pay in one of Radio’s many fascinating
branches? Or do you want to make extra money in
your spare time to boost your present income? if
you want to do either of these things—you owe it to
vourself to find out how | have trained hundreds of

men for jobs in Radio. MAIL THE COUPON BE-

5
| Can Train You at Home

for RADIO and TELEVISION

Clip tho coupon and mall it. I'm certain [ cun train you
at home in your spure time to be a Radle Technieian. I
willt to gead you a sample lesson free! to examine. read.
Ree how clear and casy 1t s to understand. Sce how my
Course 1s planned to liclp ¥You get & good job in Radlo. a
young. growing fleld with a future. You don't have to give
up Your bresent job. or gpend & 1ot of money to become a
Radlo Teehnleian. I train You at
spare time.

Many Radio Technicians Make
$30, S40, $50 a week

Radio broadeasting statlons employ operators, techniclans,
and pay well for tralned men. Iladic manufacturers em-
ploy testers, inspectors. servicemen in  good-pay  jobs
with oppurtunities for advancement. Radlo jobbers and
dealers employ insiallation and servicemen, Many Radio
Technicians open thelr own Radio sales and repair busi
nesses and make $30, $40. $50 a week. Others hold thelr
regular jobs and make $5 10 $10 a week fxing Radios
in spare time. Automoblle. police. zvlation, commereial
adio; loudspeaker systems, electronie devices. are
newer flelds offering obportunitles to quulified men. My
Course ineludes Television and Frequency Modulation
which promise to open good johs soon
Charles F. Helmuth. 419 N. Mass. Ave., Atlantle Clty.

J., writes: ‘I started Radlo in the Marines. later
I. Course. Now [ am my own boss, and
get jobs over others who were sure they had them. [ owe
pienty to N. R. I. Training.”" James E. Ryan 119
Pebble St.. Fall River. Mass,, v I was sworking
in a garage when 1 enrolled with N. It L

home nights in your

1 am nmv

JUNE,

for

RAD:O-CRAFT

F L

Radio service menager (or the M- Furniture Co. for

their four stores.
Beginners Quickly Learn to Earn $5 to $10

Extra a8 Week in Spare Time

The day you enroli, in addition_to my regutar Course, I
start scnding you Extra Money Job Slieets—start showing
you how to do actual tadlo repair jobs. Throughout your
Course | send plans and directions whieh have helped
many make $5 to f£10 a week extra in spare time while
learning, I send special )tadio equipment: show You how
to conduct experimenls. butld eircults. My 50-50 training
method makes Iearnlng at home interesting. fascinating.
practical. [ derots more than 10 Lesson Texts exclusively
to Televlsion, and in addition Television fundamentals
are covered by my regular Course

You Get This Professional Servicing Instrument
This instrument makes prae-
tically any test you will be
called upon to make in Radio
servlce work on  both spare
time and full time jobs. It
can be used on the test bench.
or carrled along when out on
calls. It measures A.C. and
D.C. voltages and currents
a mul
alikning
oid or new. You get
atrume ke
r N, R

600D FOR BOTH

J. E. SMITH, President, Dept. |FX
National Radio Institute
Washington, D. C.

Dear Mr. Smith: Mail me FREE,
Sample Lesson and 64-page book.

T
band osclllator for

ARy se

{Please Check)

Name yegos oqn 550 mm orarers o o o o7 s ors

Address ...........

b

64 PAGE BOOK
SAMPLE LESSON

without obligation. your
“Rich Rewards in Radio."" which )
tells about Radio's spare-time and full-time opportunities and S
explains your 50-50 method ef training men at heme to be Radio
Technicians. {No salesman will call. Write plainly.}

[J1 AM doing Radio work. (0 I am NOT doing Radio work.

Draft Registrants, Attention!

Hundreds of men who know Radio when they enter
mititary service are going to win specialist ratngs
in the Army, Navy and Marine Corps. These ratin€s
pay up to € times a private’s or scaman’s base pay,
in nddition to carrying extra rank and Pprestigel Ir
you ARE NOT ¢ailed, you are gettin® into Radio
when the Government §s pouring millions into the
Radio industry to buy Defense equipment, on top of
boom ¢lvillan Radio business. Whether you enlist
or walt for conscribtion—IT'S SMART TO LEARN
RADIO—NOW!

Get Sample Lesson and 64-Page Book Free

Act today. Mall coupon now for Sample Lesson sad 64-
page Book. They're FREE. They point out Radio’s spare-
time and full-time opportunities and those coming in Tele-
vision; tell about my Course in Radio and Television:
show more than 100 letters from men I tralned, telling
what they are doing and earnlng. Read my money back
agreement. Find out what Radlo offers you. Mall the
couPon 1h envelope or paste on penny posteard—NOW

i. E. SMITH. President
Dept. IFX, National Radlo Institute
Washington, D. C.

RICH REWARD
IN RADIO

sem ALE gomamps
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AN ORIGINAL PHASE INVERTER
Dear Editor:

I am submitting to you a deseription of a
phase inverter I developed and, surprised
with its optimum result, I would like it to
become known to other fellow amateurs
and public address designers.

One of the most important problems
met by amplifier designers is certainly the
phase inversion for push-pull operation.

The phase inverter presented here is the
result of a careful study, condueted by logi-
cal considerations and electrical caleula-
tions,

Looking for simplicity (best policy in all
design), the author considered the ecircuit
of Fig. 1 used in D.C. direct-coupled am-
plifiers for cardiograph purposes, employing
high-amplification pentodes with low plate
voltage.

It is known that, if the cathode resistor
R, is a few times greater than the ratio:
plate plus plate load resistor, to amplifica-
tion factor,

E + R
R. —, (A)

R

the signal will appear at the cathode end
of the cathode resistor, Connecting the
cathode of tube No. 2 to the cathode of tube
No. 1 and grounding the grid of tube No. 2
phase inversion is accomplished. In actual
practice the cathode resistor R, is made
3 to 10 times greater than the value given
by the second member of formula (A).

This circuit, simplicity itself, is unfor-
tunately impracticable for triodes with low
mu on account of the high bias developed
across R.. To enjoy triode quality using
the above principle a solution was logically
imposed: reduce bias to rated value. A tap
on R, at the proper bias veoltage, and a
filter circuit preventing the cathode signal
from reaching the grids, is the originality
developed by the author.

This e¢ircuit is shown in Fig. 2 where
values given are from the experimental
model using a double-triode 6C8-G with plate
load of 100,000 ohms and 250 volts plate
supply. Other types of triodes and pentodes
will work equally well, values of parts being
easily calculated considering load and plate
resistances, amplification factor, rated bias
voltage and plate or plate- and screen-grid
currents. Equality of plate potential makes
this phase inverter surprisingly suited to
direct-coupled amplifiers. The filter network
RADIO-CRAFT JUMNE,

fOI’

on the grids bypasses very high frequen-
cies, improving the signal from a crystal
pickup and reducing needle seratch noise.
WALDEMAR DE QLIVEIRA,
Civil Eungineer,
Sao Paulo, Brazil.

CENTRAL AMERICA CALLING
Dear Editor:

We have great pleasure to inform you
that one of our transmitters, namely TGW,
operating on the frequency of 1,520 ke.
p. s, will have its power increased to 10 kw.
in the near future, the necessary apparatus
having been already acquired.

The “Voice of Guatemala” will then
operate with the following transmitters:

TGW: 10 kw. on 1,520 ke.: TGWA: 10
kw. on 15,170 during the day, on 9,685 dur-
ing the night, with optional frequencies of
11,760 and 17.800; TGWB: 1 kw. on 6.480
ke.; and TGWC: 1 kw. on 2,320 ke.

TGW, TGWB and TGWC are on the air
during week-days from 7:00 to 8:00 and
from 11:45 to 14:45, also from 17:15 to
23:15, C.S.T. And on Sundays from 9:30
to 16:15 and from 18:00 to 23:00.

TGWA is on the air during week-days
from 1145 to 13:00 and from 21 to 22:45;
on Sundays from 11:45 to 16:15 and from
18 to 23:00.

Having recently installed rhombic an-
tennas directed towards the U.S.A., we
would appreciate very much if your readers
can check up our signal strength. All re-
ports will be promptly answered, there
being no need to send stamps, coins or in-
ternational reply coupons,

Thanking you in advance for the pub-
licity you may give to this information,
I remain

Luis ScHLESINGER CARRERA, Director,

Radiodifusora Nacional de Guatemala,

“La Vozde Guatemala,”

Guatemala, Central America.

CONCURRING IN “WHY THE
SUPERHETERODYNE?" BY
MR. MOODY

Dear Editor:

Three cheers for Mr. Moody, the man
who dared defy the laboratory geniuses,
technicians and experts who foist supers.
on an innocent public.

The writer concurs completely with Mr.
Moody’s assertions. How often have we
heard the purchaser of one of the late
models lament that, although his set is more
sensitive and selective and can do more than
his old set, including receiving overseas
broadeasts on one of the shortwave bands,
it is sadly lacking in a very important re-
quirement—tone quality? When asked what
the “old set’” was, the inevitable reply was:
“Philco (Majestic, Atwater Kent, Crosley.
Brunswick, etc.). model such and suech,”
which all persons, who have made radio a
hobby or means of livelihood for the past
decade or two know, were T.R.F.s.

Even though these “old sets” were in-
ferior when we consider the detector, audio
section and speaker, the tone more nearly
approached realism than present-day mod-
els, even expensive ones. With present-day
audio development such as inverse feedback,
heam power tubes and high-quality audio
transformers and loudspeakers, a well-
designed T.R.F. tuner is capable of repro-
duction with breath-taking realism.

The average listener is strietly a layman
so far as the intricacies of radio are con-
cerned, and cares not what is on the label
of his radio set or what kind of circuit it
employs, just so it sounds good. The word
‘“superheterodyne’ is pretty high-sounding

1941
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New Direct-Coupled FM - AM

AMPLIFIER MANUAL

By A. C. SHANEY

Chief Engineer, Amplifier Co.of America

For the Layman, Serviceman
Recordist and Engineer

Regardless of whether you are interested in the flnest’
type of phonograph reproduction. high fldelity recordin®.

sound-on-film applieations, FM or AN programs, you
will find insaluable Information in this practical handhook.
\Written by the leading cxponent of direct-coupled am-
plifiers who has spent more than 10 years improving and
perfecting the famous Loftin-White circuit.

Explains the theory and practical application of:
variable Speed Non-Overloading Push-Pull Expansion
Non-Frequency Discriminating Scrateh Suppression
Push-Pull Balanced Direct-Coupled Amplification
Push-Pull High-Frequency Equalization
Push-Pull Low-Freauency Equallzation
Push-Pull Volume Compression
Automatle Volume Limitation
Automatie Volume Controi
Callbrated V.U. Indicator
Audio Spectrum Control
Remote Control
It you are interested In the latest audie developments,
you can't afford to be swithout this complete compitation
of authentic articles on Direct-Coubled Amplifiers. 33
pages 8% x 11" Over 100 diagrams and Hlustrations,
Priced t of
Frlntinqn S.?;" ht'l::lslllno ZOC
Send Stamps or Coin

AMPLIFIER CO. of AMERICA

17 WEST 20TH STREET. NEW YORK. N. ¥

EVERYTHING

This big book serves your
entize neods. [t includos sets,
parts and supplies, public ad-
dress, amateur equipment, tess-
ers, kits, fluorescent lighting.
Nationally known [avoriles at
lowest possible prices. Write
N\ today for your copy of thi

| BURSTEIN-APPLEBEE "COMPANY
RADIO TECHNOLOGY

Television. [I'ractical training with modern
" equipment at New York and C(hicago schools.

Also speciallzed courses in Avlation Communi-

catlons, Radio Servicing and Commercisl Oper-

ating. For Free Catalog Write Dept. RC-4L.
RCA INSTITUTES, Inc.

A Radio Corporation of America Service
75 Varick St.. New York. 1154 Merchandise Mart, Chicago

Seif powered
osclllator for:

® All allanment
® Trouble shooting
® PA systems @ Checking
sensitivity @ AVC @ Antenas @ 10
second locating of auto set ignition plekup
@ Host of other tests. Utterly simpler, faster, more
accurate, Used by U.S. Army Signal Corns. huadreds
of servicemen and erganizations. write now for leaflet.

GENERAL TEST EQUIPMENT CO.

213 S. CROSBY AVE. KENMORE, N. Y.

ol GS
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=» How to Get the
=» BETTER Job in Radio!

® Technical Training Backed by
Your Own Radio Experience
Should Prepare You for a
BETTER Job in Radio!

Did you ever realize how much money the
lack of modern advanced training is ecosting
you? It'’s worth taking time right now to
find out how CREI offers you a planned
program for advancing yourself in radio-
CREI courses in Practical Radio and Tele-
vision Engineering equip you with the abil-
ity to go after and get the better engineer-
ing jobs.

THINK THIS OVER:

Actual Records Show—

® CRE! graduates, as a group. ave among the
highest paid in radiol] ®@CRE! men are in
more than 350 broadcasting slations! @ More
than 5,000 radiomen have taken this course
of training! Employers are increasingly
ecaliing upon CREI for personnel replacemenis
and additions.

WRITE TOOAY! If you are
a professional radioman and
want @ make Mmoreé money,
send for free booklet and fac-
tual information. To help us
IntelliRentl¥ answer your in-
qQulry — please state brlefly
your educatlon, radio experi-
ence and DPresent position.

CAPITOL RADIO
ENGINEERING INSTITIITE

Dept. RC-6 3224 I6th St.. N. W. Wash..

ELEMENTARY
MATHEMATICS

® EASY — SIMPLIFIED — PRACTICAL @

ERE is a book for the business man. the teth-

niclan and eraftsman explaining and answering

every operation and meaning with interpreting
Wlustratlons and examples.

t Is the key to a simple understanding of many
perplexing Problems in dally [ife.

In elear. posltive and definite language, the auther
popularizes and clarifies every subject and helps the
reader 10 Overcome any apparent diffeulty In the study
of mathematles.

A real home study¥-course it mathematics for the
student or the man who wants to achleve proficlency
or desires to brush-up on hls knowledge.

Entire Chaptler on Special Math- -‘
ematica for the Radio Technician

CONTENTS OF BOOK

CHAPTER 1. Arlthmdic—AddI!ion—ﬂubmdlon—nulﬂml
eation—Divisio
cMArTEl . l'-ctoring snd C-nullauon—l"utnonl—nnd

AlB—Percentage—Ratio—and Propol

CHAPT[I 111, The Mectric System.

cunv'}_:n iV. How to Measure Surfsces and Capacity

3&0ME

CHAPJER . Powsrs and Involution—Roots and Evolu:
n

COHAPTER VvI. Mathematlcs for the Man.
usi and Technical Craftsman—Ther:
mometer conversions — Graphs or
Curve Plotting—Logerithme—Use of
the Slide Rule,

GHAPT!R vk, SD?rl.ll‘ Mathemiatics for

Radio Technician.

CHAPYr_R Vill. Commercial Calculations—

In!erelu Discounts — Short Cut

etic
cunnm 1X. Welghts and Messures—
Userul Tablex
lementary 'ueunmahu ean be carried readily in your posket
Send Stamps. Cash or Money Order,

TECHNIFAX

RC-64t

RADIO COURSES

Start September
RADIO OPERATING—RROADCASTING
/4 RADIO SERVICING—a_  practical  course
RADIO AMATEUR CODBE TELEVISION
SCTRONICS—1 yr. day courso 2 yre. eve.

Day and Evening Classes. Booklet Upon Reduest,
New York Y.M.C. A. Schools
4 W. 64th Street New York City

oMLY
50e

POSTPAID

1017 S, State S| __ Chicago, I

RADIO-TELEVISION |

Oldest, largest Radio-Televislon schoot in west trains you
for good pay job. Complete instruction including Radio
Construction and Service, Broadcast Operating, Sound,
Talking Pictures, ‘l‘etev-s-on, Public Address, etc. Flenble
plan to meet specific necds of those with or wilhout jobs,
Transportation allowed to L.A. Earn room and board while
learning, Request Free Catalog.

NATIONAL SCHOOLS,

708

Dept. 6-RC
Los Angeles

and, like 2 or 3 shortwave bands, is used
advantageously by salespeople when pro-
moting sales.

After all is said and done, the average
listener—who might be a housewife listen-
ing to her favorite morning program while
busying with her chores, or a tired business-
man, settled comfortably in his easy chair
relaxing to the strains of some pretty
melody —does not eare a hoot for shortwave
programs, nor does he strain his receiver
on domestic DX reception. He is content
with receiving stations within his “easy-
to-get” range; a job that can be done with
a T.R.F—with superior tonal results.

The writer is aware that supers. are very
important in filling a need for the amateur,
as communications receivers, ete. But what
could be more flagrantly misused than a
multi-tube super. with a stage of R.F., 2
stages of I.F. and very good sensitivity and
selectivity, used entirely for reception of
strong locals whose signal strength 1s so
strong that the diode detector develops a
high A.V.C. voltage which practically over-
biases the R.F. and 1.F. tubes resulting in
distortion at the output? Don’t say it isn't
done—just look around for yourself.

EwmiLE J. ROME,
New Orleans, La.

ELECTRIC CLOCK REPAIRS AS A
SERVICE SIDELINE FOR
THE RADIO MAN

Dear Editor:

In New York City, at least. the majority
of the electric clocks sold to the public
are either Telechron or General Electric
and, in one case 1 know of, G.E. uses a
Telechron Timer in a special set designed
to switech the radio receiver on and off at
a predetermined time setting.

It would be worthwhile for the Service-
man to investigate the advantages of the
electric clock repair business. since for the
investment required and the return on that
investment, there is a decidedly more favor-
able ratio than in the case of radio servic-
ing itself. In addition, the profit is not only
easy to obtain, but it is there practically
for the asking. In outlying districts. the
suburbs of metropolitan New York and Jer-
sey, there are many people who would
rather bring their clock to a repair man
in their neighborhood than to cart the thing
all the way to the big city. If, then, you go
after the business, you will have a profit-
able sideline, something that will help to
pay the minor expenses of your organi-
zation.

Further, in servicing sets using the clock
type of timer, it would be valuable experi-
ence to have had the opportunity of work-
ing on cheap, relatively simple clocks before
tackling the complicated mechanism of such
a radio switching system.

The parts are obtainable from the Elec-
triec Time Co.. 915 Broadway, or from G.E.
Supply, 585 Hudsen St., both in New York
City.

The G.E. pecple, although the motors used
in their clocks are the same, identical,
charge more than Telechron. This is because
Telechron owns the patent rights and
licenses G.E. Most kitchen clocks sell for
around $4. The motors required for servie-
ing cost the repairman 80¢ if he buys from
Telechron and returns the old motor; G.E.
sells the same thing for $1.50.

If the Serviceman charges, for a simple
kitchen clock repair involving but 10 min-
utes’ time and the replacement of this mo-
tor, bought at 80¢, he can collect $1.50
for the work, a good profit. Given enough
of such repairs, over a period of a week,
he will be able to expand his allowance for
test equipment.

There is nothing mechanieally or elee-

RADIO-CRAFT

trically complicated about the work above
outlined, and it is really worthwhile. Later,
after having acquired some skill, the repair-
man may try his hand at repairing the
more complicated clocks, the alarms and
the chimes.

If it is considered that the clock repair
business does not pay, or is below the dig-
nity of the highly trained service specialist,
just remember that it is ¢ good policy to
yet people into the habit of coming into
your shop. That point is very important and
the key to wider business and increased
prestige. More likely than not, the patrons
of your establishment may come to look
upon you, a Serviceman, as a mechanical or
electrical genius. And that kind of attitude
on the part of your customers will not
hurt business, you can be very certain.

WiLLArRD Mooby,
New York, N. Y.

RADIO-CRAFT BOOSTER
Dear Editor:

I am a steady reader and booster of
Radio-Craft.

Have read Willard Moody's letter as
published in the February, 1941, issue of
“R.-C.” As for Willard Moody, I have read
many of his letters published in “R.-C.” and
have found them very interesting, and would
like him to continue writing for “R.-C.”, but
I sharply disagree with him on his views
regarding Hugo Gernsback.

I have followed Hugo Gernsback’s editori-
als since the days when he wrote for Science
& Invention (a good many years back).

Just because Hugo Gernsback ecan see
further than his nose doesn’t mean he
should be condemned. His editorials are
farsighted and constructive. I sincerely hope

you continue his writing editorials for
l.R-_C'l,
If you drop “Shop Notes, Hints and

Kinks” from your magazine you would be
omitting a department which 1 believe is
referred-to by every reader of this maga-
zine.

I will close with
Radio Craft.

three cheers for
I. L. FRIEDMAN,
Brooklyn, N. Y.

Thank you, Sir, thank you!

RADIO-CRAFT EASES SORE EYES
Dear Editor:

What a sight for sore eyes! Was looking
over the magazines at a stand for some-
thing interesting to read and like money
from home, I saw the words HUGO
GERNSBACK, Editor. You should have
used larger type for those words I've looked
for but missed for years. 1 used to read
Radio News when you were editor, then
when some other bohunk became editor, I
lost interest. My work (and of course
study) took me away from radio, but all
the while I've been wondering just what
you were doing. I’ve never missed anything
50 much as your magazine. The editorials,
articles, and the mental prods are just the
kind of meat I like. Can’t say how thank-
ful T am to find a magazine—HUGO
GERNSBACK, Editor. Just a stroke of luck
that 1 needed some dope on an amplifier
I'm making as a hearing-aid for a person
that is durn near deaf.

And listen Bud, DON'T stop those editori-
als. Just the thing a fellow needs to wake
up all of us. We really are too lazy to think.
Also I’d like to see a Serviceman who is
‘Yoo intelligent to read the articles you se-
lect or too “intelligent’ to benefit from the
“Hints and Kinks.” Anyone so intelligent as
the fellow who uses a whole column of a
department he wants discontinued, as in
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Feb. Radio-Craft, should find out how much
he doesn’t know. But I do agree with him
to continue the experimental (articles—
Ed.). I don’t know if there is much profit in
a magazine for the experimenter, but you
have done a lot more to make this a better
world to live in, than any 10 of us realize.
Ours is the sin for not following your sug-
gestions; yours is the glory of pointing the
way.

The letter of Earl Russel on hearing-
aids took my eyc, Three months ago I un-
dertook to make a hearing-aid, for a per-
son who hasn’t been able to find a satis-
factory 'aid in the last 30 years—money no
object. I used to be a radio Serviceman in
the days of 3-element battery tubes, but
since then I have forsaken radio for clec-
tricity in the power field. It's a bigger job
than 1 bargained for but thanks to 3 years
of laboratory work I don’t mind the slow
progress. I don’t know much about “1941”
amplifiers but the last 'aid I've made works.

The person it was intended for can use a
telephone and talk with anyone in the same
room. {Without mirrors, Mr. Russel.) This
in spite of the fact the person cannot hear
you shout if your lips are an inch from her
ear. Mr. Russel is a bit wrong about erystal
inikes and phones. But I believe his prayver
for a battery-eperated ’aid is a bit hope-
less.

I've a few experiments to complete before
I can call this ’aid finished, but after that
1 feel I'll have exhausted the possibilities
of present-day equipment and parts. I'm
thankful for my laboratory training, as 1
don’t believe the work would have been
successful without it. As it is 1 almest can
consider myself an authority on hearing-
aids. I've made them from “l-tubers” to
“10 watters,” and have the good fortune
to have a wide variety of people with vari-
ous hearing troubles to work with. I believe
the cause of confusion in the hearing-aid
field is that certain people can hear well
with certain ’aids but it takes an unusual
'aid for anyone to use. It could be made, but
in one way or another. cach person re-
quires a custom-built job. Do not attempt
to make one for Mr. A that is just like the
one Mr. B likes so well.

HERBERT Sass,
Port Clinton, Okio

THE BETTIS METAL LOCATOR

Dear Mr. Bettis:

We built one of the Metal Locators which
was described, or outlined, in the September,
1939, issue. But it was not any too satis-
factory. We did some changing., but still
we realized there was plenty of room for
further improvements. This you outline in
the December, 1940, issue, and as it seems
to be a great improvement, we are planning
to build it! But we thought it best to write
you directly, first, to be sure that the de-
tails as to the circuit outline might not
be a little off from those which you sub-
mitted to the publishers.

One thing in particular we had in ques-
tion, was whether the value of 500 mmf.
for the condenser which appears in the
transmitting loop, is correct?

Another question: Is the item calling for
a “Meissner LF. interstate transformer,”
instead of an input type, No. 16-5728?7
Is there too much gain in the input,
or is this a mistake in the printing of the
article? There being a gain of 80 in the
input and only 19 in the interstage. If
there is no mistake in the printing of the
article of course it is correct, but we were
just not sure ourselves, and as we want
this one correct, the only way was to write
you.

Too: Wouldn't a Simpson 0-200 micro-
ampere, which we already have, work in the
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other rig, or must we get an 0-100 as the
article calls for before it would work satis-
factorily ? No doubt our 0-200 would not be
as sensitive as the 0-100, but we just won-
dered if it would not do?

And if there are any other changes that
should be made from the line-up as given
in the Radio-Craft article would you please
tell us! We certainly would appreciate it.
And we thank you very much indeed!

B. B. BARTHOLOMEW,
Puyallup, Wash,

Mr. Bettis replied as follows:
Dear Sir:

Your letter just reached me this morning
from Radio-Craft and hope that I may be
of help.

There is an error, in the article in the
December issue, in that the depth of the
Y%-in. water line should be 1 ft. instead of
21 ft. The dual condenser unit in trans-
mitter Fig. 12 is condenser 5 as in the List
of Parts. In the receiver, the dual condenser
is 4A as in the List of Parts. Figure 15 has
a slight error, and a correction is here
supplied. Otherwise ecverything is correct.

The circuit shown at left is in
correction of a portion of the
diagram shown on pg. 365 of
the December ‘40 issue of
“"R.-C.”" {'"'Building a Modern
Miniature-Tube Metal-Treasure
Locator'').
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The 500 mmf. unit in the transmitting
loop is correctly rated as to capacity.

The Meissner interstage I.F. transformer
was used but the No. 16-5728 will probably
be OK but may take a different setting of
the gain control to prevent oscillation.

The 0-200 microA. meter you have will
probably be satisfactory and will be just as
sensitive if you can obtain full-scale reading
on the meter.

The aluminum foil should extend to within
2 ins. of the inside edge of the receiver case
and only on the front panel of the receiver.

Extension hand grips are very necessary
for sensitive operation. Mine are fastened
to handles, 27 ins. from each end, with small
bolts; and are made of stiff wire with a
wooden spool for the hand grip similar to
the handle of a heavy 5-gallon oil bucket.

It will be noted that this locator {s not
very sensitive to metal above ground but
really goes to town on buried lines or metal
that has been in the ground some time.

I hope this will help. and would appreciate
hearing how you come out and just what
luck you have.

G. M. BetTIS

SAYVILLE AGAIN
(A Letter to Hugo Gernsback)

W}TH regard to the correspondence you
quote on page 687 of your May, 1941,
issue of Radio-Craft, the following may be
of interest to your readers, and you may
therefore want to quote e in this conneec-
tion. You certainly have my permission to
do so, as a matter of general information.

Early in the days of World War 1, while
1 was editor of Modern Electirics, 1 received
a ’'phone eall from Richard Pfund, who had
only recently divorced himself from the
Telefunken Wireless Telegraph Company of
America. This company, although carrying
the German name, was jointly owned by
some American gentlemen and by the Ger-
man parent organization. However, it was
very much in the hands of Dr. Albert, who
in turn headed the activities of the Atlan-
tic Communication Company. Because of
the German intrigue and definitely un-neu-
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Learn How with this!
Here's the world's most highly
praiseqd course in_practical radio
service work—all for you in this
one hundsome 1300-page home-
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HAMMARLUND
NEW ‘41"
RADIO CATALOG

The istest Haommariund catalog with
complete data, illustrations, draw-
ings and curves on the entire Ham-
marlund line, Address Department
RC-6-1 for your free copy.

HAMMARLUND MFG. C€O., INC.
424-438 West 33rd Street, New York City

%, RADIO SERVICE EXPERT
LEARN AT HOME IN SPARE TIME

The demand
every day. Learn this paying profession
ufider personal Ruldance of qualified cn-

Elnecr and educator. Clear, fageinating in-
structlon and experimental klts make learning easy.
Leaders in the radlo {ndustry cndorse R.T.A. methods
Spare time proflis scon pay for training,

NOW IS AFINE TIME TO START

FORTAM  requires radio  trained
men in radio factories and every branch of U. S. rvice.
Obportunities for advancement almost lmitiess.

FREE Write today for complele informatijon and rdiv
book telling what R.T. A. training can de for you,

RADIO TRAINING ASS’N. OF AMERICA
1559 Devon Ave. Dept. RC-61 Chicago, Ut,

DRED-CAPS

Smaller Diameter Dry Electrolytics

B

for radio ecxperts Rrows

SOLAR MFG. CORP. Bayonne, New Jersey
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oyne Shops and also how you can |
pay tuition in easy monthiy
payments after graduation.

LEARN BY DOING St
On real Rudio receiving and B &
transmitting equipment at
Coyne. Simple, easy method of
practical shop training. Youdon't
need previous exjricnce. Prepare
for Radio Operators’ Governiment
license Exam. and for good jobs in
Broadcast, Police Radio, Aircraft
Radio, Snips. Commercial Radio
stations, or i service shops and
radio factorics. ‘"Learn by
doing®, the quick, modern way,
at Coyne Shops in Chicaro.

EARN WHILE LEARNING
Job Help After Graduation
We assist you in ketting part-time work to help pay
living expeniscs and give you real employment service
alter you graduate.
H. C. LEWIS, Pres., COYNE RADIO SCHOOL,
500 so. Pavlina S{., Dept.a1-8M, Chicago, fil.
Pleane nend me your free book and details of eany Pas-After.
Graduation 1"lan.
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|tral activities in this eountry, Mr. Pfund
decided to resign from the company, and
set himself up in his own radio business in
the Trinity Building on lower Broadway,
New York City. I had worked for him sev-
eral years before, when he was still with
the Telefunken Wireless Telegraph Com-
pany of America.

He 'phoned me the first week of August
1914. He told me to come right down to see
him, regardlcss of what 1 might be doing.
| T did so. Arriving at his office, I found him

in a great state of excitement. He showed
me half a dozen messages which he told me
were from the Sayville wireless station, in-
| tended for some German ships out in the
Atlantic. 1 recall that one of them was the
German commerce raider Dresden, which
was somewhere off our territorial waters.
These messages told the German ships the
| latest news concerning the British cruiser
| Birmingham and the French cruiser Des-
| cartes, as gathered from our own American
knowledge of their whereabouts. Also, these
messages told of the clearings of Allied ship-
ping from such ports as Boston. New York,

Philadelphia, Baltimore and others along

the Atlantic seaboard. Naturally, such mes-
| sages were un-neutral, and ware infringing
lupon our Anmerican hospitality to German
interests.

Mr. Pfund explained to me that he had
picked up these messages at his home, where
he had an amateur receiving station. He had
decoded the messages, thanks to the abso-
lute stupidity of the German authorities.
It seems that the Telefunken Company used
| the German Imperial Navy code for its se-

cret messages, and when Pfund left the
| company, he had a copy of that particular
W code. The messages were being sent®in code,
| but Pfund had the code book, whereby he
| was able to decipher the messages.

He urged mie to go to the French Consul
General in New York City, which I did. 1T
brought the messages along with me. Need-
| less to state, I had quite a difficult time get-
ting by the clerks who were busy handling
hundreds of French reservists who were
anxious to return to their fatherland for
military service. I finally made myself noisy
enough to get attention, speaking French as
| well as English, and was introduced to the
Consul’s right-hand man. 1 showed him the
messages, explained the circumstances, and
gave him my name and address.

Two days later, I read in the newspaper
that French Ambassador Jusserand and
British Ambassador Cecil Spring-Rice had
called on Secretary Bryan, then Secretary
of State, and had registered a joint protest
regarding the un-neutral activities of the
Sayville wireless station. As a result, a
Navy guard was sent to Sayville, for the
purpose of checking the communication ae-
tivities of the station.

Despite the Navy personnel guarding the
Sayville station, four months later a radie
amateur by the name of Apgar, living in
Jersey, I believe, succeeded in detecting
further duplicity of the Germans operating
the Sayville station. le took the high-
pitched continuous notes being transmitted
by the Sayville station, on a dictating phon-
ograph record. By playing the record slow-
ly, he deciphered dots and dashes ‘which at
the normal speed of operation were run in
together as a continuous note. He exposed
the situation to the Government, where-
upon the Sayville station was taken over
definitely by Navy operators, and the
| trickery stopped, fully enforcing our Ameri-
| can neutrality.
|  Years later the French Government re-
warded me for my efforts, with a decora-
tion, in 1919.

I mention these facts to show that you
were quite right in your attitude regarding
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the Sayville station, as my story proves.
Please note that my story preceded your
editorial, having taken place in the early
days of the War, in August 1914.

Perhaps this episode may be of interest
to your readers, particularly at this time,
when once again we have to watch for this
very same sort of trickery, 1 have no doubt
that we shall have secret transmitters or
known transmitters operating with all sorts
of trickery, whereby much un-neutral in-
formation and even information definitely
undermining our national defense, may be
transmitted to the Axis powers. 1 think
radio amateurs should be on guard every
moment, first to detect and report any sus-
picious transmissions, and secondly, to be
sure that they do net fall into any sort of
trap, whereby they might be used as tools,
unknowingly, for such activities,

AUsTIN C. LESCARBOURA

Editor’'s Note—Austin C. Lescarboura is
a radio old-timer who, as an editor and
as a free-lance technical writer, has au-
thored many interesting articles. More late-
ly Publicity Director for a number of radio
companies, he is perhaps best known as the
guiding genius of “The Word Shop,” his
offices at Croton-on-Hudson.

Mr. Lescarboura holds memberships in
a number of organizations including The
Institute of Radio Engineers and the Radio
Club of America (Fellow). lle was decorated
an Officier d’Académie by the French Gov-
ernment in 1919 for World War I services.

Many Radio-Craft readers will recall his
book, “Radio for Everybody.”

MEASURING RESISTANCE BY
THE SUBSTITUTION METHOD
Dear Editer:

Enclosed is a brief description of a test
box by which resistances may be measured
by the substitution method.

In looking back through my files of radio
magazines I do not find any description of
this simple and rapid method.

There are hundreds of shops and ‘“‘shacks”
where the meters are not calibrated for re-
sistance reading.

This method has the added advantage that
higher voltages may be applied where need-
ed, thus obtaining higher readings than on
a standard calibrated meter, resulting in
better accuracy on high values of resistors.

By using low voltage it is possible to
measure low resistances alse with good ac-
curacy.

Those who have built test boxes such as
here described tell me they “wouldn’t know
how to get along without it.”

Don’t you think your readers would be
interested?

C. 8. CARNEY,
Evanston, Il.

( Editor—We'll put it up to the readers
directly by printing it below.)

Measuring Resistance by the
Substitution Method

There are several advantages in the sub-
stitution method of measuring resistances.

Any meter may be used without special
calibration.

No calculations are required.

No special battery is needed.

It permits miore accurate readings by
using the high end of the meter scale.

The test set is simple to build from parts
found in almost any “junk box.”

Best of all it is rapid and accurate. The
wiring diagram is shown on page T11.
JUNE,
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How it works.—Switch A alternately
shorts out of the circuit the unknown re-
sistor R or a selected portion of the re-
sistanee in the test box.

This latter resistance is adjusted until
the meter readings are equal. Then the se-
lected resistance is equal to the unknown
resistance, and is read on the test box scales.

The voltage is adjusted by resistor G to
give approximately full-seale readings on
the meter.

Since the two readings are equal, the
meter need not be calibrated, nor is it neces-

sary to know the exact voltage applied.

Any convenient source of “B” power may
he used. Resistors may be measured without
removing them from the radio set, merely
by disconnecting the “B” power leads and
transferring them to the test box (or an
outside source of power may be used).

Operating Notes.—Start with A on 1 and
B on 6.

Warning! 1f B is not on 6 at the start
the meter may be damaged.

Adjust G until the maximum possible
is obtained.

Now throw A to 2 and gradually short-out
part of the resistanece in the eireuit until
the meter reading is the same as on Al.

Swing A back and forth several times to
check this setting. Then read the calibrated
scales of the remaining resistance. This is
equal to the unknown resistance “R”.

Construction Notes.—Any convenient val-
ues of rheostats may be used.

Switch A is an S.P.D.T. knife or rotary.

Switch B may be a rotary selector type
or 4 SP.S.T. knife switches.

REAL “TREASURE" FINDING!

Dear Editor:

Having been a subseriber to vour maga-
zine, Radio-Craft, for a number of years
while in the radio business, I thought that
some articles on ‘“treasure hunting” and
radio balances might have appeared in your
magazine recently. | have not read it since
March, 1938.

1n the latter part of 1937 I built a unit
based on the Chilson circuit and other cir-
cuits given in Radio-Craft prior to that
time. With this unit T was able to locate
some buried placer gold in western Arizona.
As a result of the findings of the radio
balance, I was able to mine successfully
according to its indications and 1 was able
to recover a total of about $2,000 in gold
at a depth of 20 to 30 feet.

I would like to know if any articles on
“treasure hunting” units have appeared in
Radio-Craft since January, 1938, and if so,
have you the back numbers? I wish to re-
design this equipment in order to make it
more effective and efficient. Do you know of

any articles appearing in other magazines
on this subject which might be of help to
me?
Any information you can give me will be
greatly appreciated.
W. HaLL WAGENER,
St. Louis, Mo.

A number of articles on metal loeators
(so-called “treasure” finders) have appeared
in past issues of Radio-Craft. Unfortunately,
we have no index to most articles in this
magazine; however, the record of pre-
viously-published articles on this subject is
an exception (see list below). These copies
are available at 25¢ for current issues; 50c
for issues a year old; and $1.00 for copies
older than that.

Radio-Craft will be glad to consider for
publication, construction articles on metal
locators of the so-called “treasure”-finding
type, particularly if these articles include
information and illustrations concermng the
use of the completed equipment in actually
finding buried metals.

"TREASURE"-FINDING AND "GEQ."-PROSPECTING ARTICLES IN RADIO-CRAET

Title
Prospecting by Radio at 1.6 Meters
*How to Build the Radio

"“Treasure” Finder
**How to Build the New
“Treasure” Finder

An Improved “Treasure" Locator
Newest in ““Treasure” Locators

How to Make a Modern Radio
“Treasure” Locator

***RBuilding a Modern Miniature-Tube
Metal-Treasure Locator

*Also see “The Radio ‘Treasure’ Finder,”

Oct. 1932, pgr.

Author Issue Page
Joseph 1. Heller June 1931 728
Clyde J. Fitch June 1932 716

E. Franklin Sarver July 1933 8
C. W. I'almer Aug. 1934 76
Gerhard R. Fisher Dec. 1936 339
Allan Stuart Sept. 1939 146
G. M. Bettis Dec. 1940 361

229 : and, "“The Radio ‘Treasure’ Finder,”

May 1933, pg, 677, for additional duta on this instrument.

**Als0 see '“The New "Treasure’ Finder (carrections).’

April 1934, pg. 610, for additional information.
*++Sce letter from Mr. Bettis on pg.

Nov. "33. pr. 294 ; and, “Treasure Locator,”

T09 (Junme. 1941),

REMINISCENCES

Old-Timers Tell of Broadcasting Prior to Its 20th Anniversary

Thinking back over the old days of broad-
casting, Robert A. Simon, WOR continuity
director who's been a radio writer for over
17 years, remembers:

. When announcers identified themselves

on the air with code letters instead of their
names. Tommy Cowan was WCN and Mil-
ton J. Cross was AJN.
. .. When the announcer had a switch to
click himself and his studio on and off the
air. Sometimes he forgot to make the
switchover at the proper time, and there was
trouble,

. When some writers used to use the
finest bond paper for their scripts and the
crackle often drowned out the announcer,
RADIO-CRAFT JUNE,
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. When every announcement after the
ﬁ:st one in a progtam began with “You have
Jjust heard.

When engmecrs bounced the mike up
and down to clear its throat before a pro-
gram-—that was the old carbon mike.

.« .« When “Hank Simmon’s Showboat” and
“Main Street Sketehes” were two of the
most popular dramatic programs on the air.

. When he wrote a sample hour dramatic
program in 1929 for a prospective sponsor
who liked the script, but said it wouldn’t do
because listeners wouldn't accept a full hour
drama. That same manufacturer in 1940
sponsors a full hour network dramatic pro-
gram.
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pORT ARTHUR COLLEGE—not privately
owned, not operated for profit, a college
huilt and endowed hy the late capitalist-
philanthropist. John W. Gates—offers the
most thorough practical Radio training in
Radio Station

,»

America. P. A, C. owns
KPAC, which is equipped with the very
latest type 1000-Watt high fidelity RCA

transmitter., operating on 1220 ke. with di-
rectional antenna system. The college is
authorized to teach RCA texts,

The Radio training covers thoreughly Air-
ways, Press, Announcing, Teletype, Type-
writing, Laboratory and practical experience
at KPAC transmitter, control reom and
studios. Announcing is an optional part of
this training; nevertheless a numher of stu-
dents annually make successful announcers.
Port Arthur College pioneered the teaching
of radio with its first classes in 1909, and
for thirty-one years has maintained an ac-
tive Employment Bureau that is successful
in placing graduates in airways, broadcast
and marine radio industries,

interested in details about the Radio

If

Course, write for Bulletin R-41

PORT ARTHUR COLLEGE

| PORT ARTHUR (World-Known Port)
TEXAS

FIX ANY RADIO

Repair  radios
minutes
of hours. Revoiu-
tionary  different
omparison tech
nique. Permits
you to do expert
immedinte-
I¥. Most repalrs
€an be made
wilthout tm.(
fquiPment. Sim
nle. point-to- polm CTOss - refércnce.

reuit  sURRcestions jocato the fault
lnxmntly Plan  copyrighted. Covers
every radlo set—new and old

m Manual form, 8ig x 11 Results and Satisfaction Guaranteed
in.. 1{2 pages. Over 1.000 | The complete simpiified
yractical service hints, 18 | tralning 15 yours only
arge trouble-shooting hlue- | 31.00, postpald. will nay
prints. 114 different tests | for itscif with time saved
usiui a Se resistor. Invent- | on  the first Joh lened
ed ny M. N. Beitman, mn\-ﬂ qu.nur Moncy-| mck suar
| eneineer and radio te anteed. Write tcday
SUP EME PUBLICATIONS Room 057
Chicage. Mlinois

.-m_'mjmérj

| ':'n\i\\\‘\‘“ed

3727 West ljth strvo

4 STANDARD
TYPES of Amperite
Regulators replace
cver 200 types of
ACDC Ballast Tubes now in use. . . . Has
patented autometic starting resistor.
List $1.00
WRITE FOR REPLACEMENT CHART "S"
Amperite Co. 561 Broadway. N.Y.C.

AMPERITE

Correspondence Courses In

E RADIO :d ELECTRICAL ENGINEERIN

ELECTRICAL ENGINEERING Gt 5950 ¥rase

field rc nurs elf, at Low t. or secure

r you can understand quh-klg
RﬂDlO ENGlNEER NG E"".“a dress. Photo Clecie wark,
Tralhs you to be suyper-scervice man, real vocuum tube

techn lcian Exber kits fumlqhed Diploma on mmnlellon
Tuition, elther Def: rrcd ay‘m

Get copl-.‘l of schoo Toses,
F R E magazines, complete deulls SEND NOW1{
LINCOLN ENGINEERING SCHOOL, Box §31-C30, LINCOLN NEBR.
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WITH ANY

REMINGTON

PORTABLE TYPEWRITER
TAQ A beautiful desk in a neutral blue-green which will fit into the

decorations of any home—trimmed in hlack and silver—and made

c o M B l N AT l o N of sturdy fibre board—is now available for only one dollar (§1.00
extra) to purchasers of a Remington Noiseless Portable Type-

writer. The desk isso light that it can he moved anywhere without

FOR AS LITTLE AS trouble—it is 80 strong that it will hold six hundred (600) pounds.

1 o C A D AY With this combination of desk and Noiscless Deluxe Portable
Typewriter, you will have a miniature office at home. Learn the

How easy it is to pay for this combination of desk and complete deails of this offer. Mail the coupon today.
Remington Deluxe Noiseless Portable Typewriter! Just
imagine, a small good will deposit with terms as low as 10c
a day to get this combination at once! You will never miss
10¢ a day. Yet this small sum can actually make you imn-
mediately the possessor of this amazing oflice at home
combination. You assume no obligations by sending the
coupon.

THESE TWO EXTRA FOR YOU

LEARN TYPING FREE

To help vou even further, {ou get free with this
epecial offer a 32-page booklet, prepared by ex-
perts, 10 teach you quickly how to typewrite by
the touch method. When you buy a Noiseless

ou get this free Remington Rand gift that
inereases 1he pleasure of using your Remington
Noiseless Deluxe Portable. Remember, the toueh
typing book is sent free while this offer holds.

SPECIAL CARRYING CASE

The Remington Deluxe Noiscless Poriable is
Light in weight, easily carried about. With this
offer Remington supplics a sturdy, beautiful
carrying ease which rivals in heauty and utility
the most attractive luggage you can buy.

SPECIFICATIONS

ALL ESSENTIAL FEATURES of large stand-
ard oflice maehines appear in the Noiseless
Portable—standard 4-row keyhoard; back spacer;
margin stops and margin release; double shift
key and sbift lock; two color ribbon and auto-
matic ribbon reverse; variable line spacer; paper
fingers; makes as many as seven carbons; lnLes
paper 9.5” wide; writes lines 8.2” wide. There
are also extra features like the card writing at-
tachment, black key cards and white lerters,

Remington Rand Ine., Dept. 189-6
465 Washington St., Buffalo, N. Y.

Tell me, without obligation, how to get a Free Trial of a
new Remington Deluxe Noiseless Portable, including
Carrying Case and Free 32-page Typing Instruction Book-
lct on terms as low as 10c a day. Send Catalogue.

touch regulator, rubber cushioned feet. These Name

ke typing on a Remingion Deluxe Noiseleos I e T R 60 % 000008000 2000G
Poriable a gistincl rleasure. Thousands of fam- Address

ilies now using the Remington Deluxc Noiseless [N =~ =~~~ iirtrorrrrorrrrrorararanranana e
Portable know from experience how wonderful City. .. iiien . C.State............

it js!
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. « « « Defense priorities,
especially in metals, portends
important radio developments

preciate the tremendous Defense effort through which

this country is now going. The shortage of certain

materials which has taken place recently has caused a
near-panic in radio manufacturing circles, because it is being
realized that it will be difticult to produce as many radio
sets in 1941-1942 as was the case in the preceding vear.

The Raw Materials division in Washington which controls
all priorities of materials, has set a figure of 30% of last
year’s requirements of certain important materials that
established manufacturers of radio sets can use, This is par-
ticularly true of the key metal, aluminum. Thus, if a manu-
facturer used 100,000 Ibs. of aluminum in the yvear preceding,
he would only be allowed 30,000 Ibs. for the coming vear.
A similar condition exists in the metal nickel which is almost
unobtainable at the present time; that means that permanent
magnets—in which nickel 1s used—for loudspeaker purposes
are at the present time hardly obtainable. It appears that
radio manufacturers will not be able to obtain high-grade
permanent magnets for loudspeaker purposes for a long time
to come.

There are two schools of manufacturers at the present
time, one which feels that if evervbody would cut down his
production to 30%, all of the set manufacturers no doubt
would be able to make money because they would have to
get nmore money for their product and due to the fact that
less sets will be sold during the coming year, all manufae-
turers would have to charge more for their sets. That would
mean more profit for the manufacturers. The public would
get better sets for the money arnd everybody would be satis-
field—in theory. The other school, mass-production minded,
will have nothing to do with a smaller production. Their
arguments run somewhat as follows:

“This is America, the land that makes the impossible pos-
sible, the land where Yankee ingenuity was born. We will
not allow our production to lag just for the sake of a little
aluminum or nickel. We will substitute other materials for
these metals and go the German E'rsatz artists one better.
We are not going to let these two metals stop our production
one iota.”

It remains to be seen which class will have the better of
the argument. There is much to he said for hoth sides and
only the future can tell exactly what will happen.

The “Ersatz’—substitution—craftsmen, will tell you that
variable condensers now made exclusively with aluminum
can just as well be made with steel stators and rotors. In-
deed, there is nothing new about this either. One of the oldest
radio parts manufacturers in the business blanked-out steel
condenser blades in the early '20's. The trouble with steel
plates is that they are magnetic and in the course of time,
will accumulate {on account of wear and tear) small iron
filings which adhere to the edges of the plates like whiskers.
These are held in place due to the magnetism of the plates
and after awhile such condensers tend to short-circuit. But
we can still use brass, copper or phosphor-bronze. Zine is a
good material and could be used but unfortunately zine is
also on the priorities list and cannot be obtained. As far as
the copper materials are concerned they seem to have the
best chance.

The trouble here may be expressed in one word—weight.
All of these materials are considerably heavier than alumi-
num. For this reason new designs must be evolved hecause

RADIO-CRAFT for JUNE, 1941

U P to very recently the radio industry did not fully ap-

‘"RADIO'S GREATEST MAGAZINE"‘'

RADIO
FAMINE

By the Editor — HUGO GERNSBACK

due to the greater weight; the rotor will tend to fall back
by its own weight, unless some friction method is used.
On the other hand if friction is used to keep the rotor from
tumbling back due to its weight, tuning becomes more diffi-
cult and will not compare with the smooth tuning methods
to which we have been accustomed.

Fortunately the difficulties in the variable condenser prob-
lem cited here, are not unsurmountable, It is certain that
American ingenuity will overcome the trouble and perhaps
emerge with something that might even conceivably replace
aluminum completely, even when it can be had again. Ten-
dency of invention and progress is, that often when an indus-
try is put to the task, something better is evolved which re-
places old methods and old materials. If an illustration is
desired, we can point to plasties, now on a tremendous up-
swing. It is certain for instance that in due time wood In
radio sets will be completely obsolete. Even today a large
proportion of radio sets already are made with plastic cases
and this tendency is on the increase.

Of course aluminum is used elsewhere in radio sets aside
from variable condensers. There ave quite a few other small
parts termed “radio findings.” These, however, can easily be
replaced. There are also the so-called shield-cans which
heretofore, on account of the desirability of achieving light
weight, were made of aluminum. These will now be made of
copper or brass and there is no difficulty about this.

There remains the electrolytic condenser used in many
sets. Here the substitution problem is far more difficult for
the reason that in an electrolytic condenser, aluminum is
practically the only metal that can be used effectively. What
the electrolytic manufacturers are going to do about this
problem is not immediately apparent. If no substitution can
be found then it means we will have to do with only 30%
of electrolytics for the coming years, till the aluminum short-
age has passed.

As for the permanent magnets in our loudspeakers, this is
not such a very serious thing except that we may have to go
back to the permanent-type magnets which were used before
the nickel-iron magnets had been invented. That means
targer and heavier magnets and is one thing the radio manu-
facturers do not cherish. Yes, we can go back to the electro-
magnetic type of loudspeaker which makes a permanent
magnet unnecessary, but this again means using something
that was discarded years ago and incidentally such loud-
speakers not only cost more, but they also have been, as a
rule, larger in size,

There is however, a possibility that a substitute of nickel
may be found in the future. The metal tungsten has been used
in permanent magnets for many years but tungsten is one
of the metals difficult to obtain and it is also rather expensive;
whereas nickel is much less expensive but right now un-
obtainable on account of Defense priority.

From all this it will be seen that a great deal of inventive
ability will of necessity be required during the conming
months to find substitutes for the present radio bottleneck.
Personally I have no doubt that the problems can be solved
and will be solved in due time, if it becomes a vital necessity
to solve them.

We will probably be in for a good many radio surprises
on account of all of this and it will he interesting to watch
American radio receiver progress during the near future.

713



*THE RADIO MONTH IN REVIEW *

The “radio news” paper for busy radio men. An
dlustrated digest of the important happenings
of the month in every branch of the radio field.

BOMBCASTING—THUMBS UP FOR THE BRITISH!
over Feature)
Robin Duff, B.B.C. War Observer, is shown broad-
casting an eye-witness account of the result of a
fire "blitr" on London while fires are still burning.
Radio broadcasting is a valuable ¢ommunications
link between the government and the people. It
is 3 powerful instrument of both propaganda and
counter-propaganda, and as such, plays a ftre-
mendous role in the defense of the British Isles.

KOVAR
Westinghouse's "‘tube maker,”" B. Condret, inspects
the vacuum-tight Kovar-and-glass joint of a high-
voltage vacuum tube. An alloy of nickel, iron,
cobalt and manganese, Kovar expands and con-
tracts at the same rate as glass as the temperature
changes.
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DEFENSE

OW long does it take to train

H a person to handle radio

duties in Unecle Sam’s armed

services? Only 4 months, these days, accord-

ing to Assoc. Press reports last month,

which tell how the U. S. Navy has clipped a

9-months’ course down to 4, and of sending

out of the Naval Radio School at Norton

Heights, Conn., 500 youths all set to take

over radio duties anywhere in the U. S, or
its possessions.

Aceording te an issite of Radio Daily, the
18t Radio Intelligence Co., I/. S. A. Signal
Corps, at Ft. Monmouth, N. J., is “seeking
amateur radio engineers and others inter-
ested in shortwave radio operation.” Enlist-
ment period: 8 years. Opportunities for of-
ficer ratings and advancement are excep-
tional.

IN PRINT

ORTUNE magazine last month

F ran a characteristically inform-

ative article entitled “Radio

Turns South,” in which author William

S. Paley (C.B.S’s young prexy) told how

he had spent 7 weeks signing-up broad-

cast stations in key cities serving the

15,000,000 radio listeners south of the Pan-

ama Canal. The new network is designed to

solve the problem of supplying good North

American programs to South American lis-
teners, and vice-versa.

In “RCA Laboratories—A New Center
for Research,” u compendium of addresses
by David Sarnoff and Otto S. Schairer {con-
pany President and vice-President, respec-
tively), the objectives and directing per-
sonnel of this new “world’s largest” labora-
tory, at Princeton, N. J., are outlined. “By
the application of electronic devices to in-
dustrial processes, the Radio Age promises
to electronize modern industry, just as the
application of electrical devices to industry
at the beginning of this century created the
Electrical Age,” said Mr. Sarnoff, and it is
with the idea of fostering this development,
and of meeting the expanding demands of
national defense, that this huge Radio

VIDEO NEWS

Frazier Hunt, noted ra-
dio  commentator and
foreign correspondent, is
shown telecasting a news
program over Philco sta-
tion W3XE, Phila., Pa.
Hunt's new technique for
enlivening his news
broadcasts  consists  of
effective use of both
audio and videc chan-
nels, augmenting his
voice with motion pic-
tures, maps and charts.

RADIO-CRAFT

Laboratory, with an initial staff of 435 per-
sons and a floor space of 200,000 sq. ft., was
created.

Did you see “The Klystron Boys—Radio’s
Miracle Makers,” by Frank J. Taylor, in an
igsue of the Saturday Evening Post? Worth
looking up, if you didn’t.

Tide magazine last month, in “Latin
America—a Progress Report on U. 8. In-
ternational Radio,” analyzed the pros and
cons of the “beam” and “network” systems
of N.B.C. and C.B.S., respectively, which
are competing for the South American
broadcast listener market.

The Export-Market (Possneck, Germany)
describes the general design and applica-
tions of the latest-type Siemens & Halske
electron microscope in an article entitled
“Supermicroscopy—a Source of Technieal
Progress,” The article is useful as showing
the potentialities of this new tool.

F.M.

EPORTED Radio Daily, sta-

R tion WIP (Phila,, Pa.) plans

to give 24-hour service on its

Frequency Modulation wavelength. It is due

to go on the air before this issue of Radio-
Craft is in distribution.

P

FM Broadeasters, Inc., considers it an
“interesting sidelight on F.M. reception,”
that many persons suffering from poor
hearing, and therefore unable to enjoy the
full benefits of ordinary radio reception,
find that the wider frequency range en-
compassed by F.M. programs affords greater
listening ease and pleasure. This is particu-
larly true where the hearing deficiency is
in loss of sensitivity to high frequencies.

At the 4th Annual Broadeast Engineer-
ing Conference at Ohio State U., Columbus,
Q., more than 250 radio engineers absorbed
oodles of information on F.M. Harvey
Fletcher of Bell Telephone Labs. thrilled
far-sighted technicians with his discourse on
experimental tests of both binaural and
diotic transmissions over F.M. channels.
Here's virgin territory for experimenters.

Add new title: Major Armstrong, “Father
of FM." (according to FM Broadcasters,
Inc.).

A news item of last month states that
experts are of the opinion that when Nazi
Panzer divisions moved into France last
Summer they used F.M. as a radio link be-
tween tanks. “Later reports from Britain in-
dicate conclusively that German aircraft re-
cently shot down near London were
equipped with F.M. transmitters,” the re-
port concluded.

The Federal Communications Commission
last month gave us a new term: STL,
meaning “studio - transmitter link.” A total
of 23 frequencies above 330 mc. are allocat-
ed for these link stations, for the use of
F.M. broadcasters, only 1 link station per
single broadcaster being permitted.

How far can Frequency Modulation sig-
nals be heard? Well, “it all depends.” For
example, the range of the giant 50-kw. F.M.
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station which is going up atop 6,600-ft.-high
Clingman's Peak, No. Carolina, will be 500
miles in all directions! Yep, we said 500
miles. Some 4 1/3 million people will be
serviced by this wltra-H.F. station. It is one
of the characteristics of Frequency Modu-
lation that the range of this 44.1-me.-chan-
nel station will be the same during the day
as at night. It woeuldn’t take many such
stations to make a transcontinental F.M.
relay network, would it?

Station W2XAH is the new station which
the F.C.C. last month authorized Finch
Telecommunications, Ine., to operate at
Bendix, N. J., for transmitting facsimile
programs on F.M. channels between 80 and
40 me., with 1 kw. Finch also has an Arm-
strong license to manufacture F.M. equip-
ment.

Major Edwin H. Armstrong is rolling
right along with his self-made tide. The
F.C.C. last month gave him the high-sign
to utilize his present station W2XMN at
Alpine, N. J., for a 35-kw. station on 43.1
me. to serve more than 12,200,000 people
in portions of N. J, N. Y., Conn. and Pa.
(an area of about 15,000 sq. miles).

.

Gotham’s pioneer school station WNYE
has been given an OK to install a 1-kw.
Frequency Moduljtion transmitter on 42.1
me. New York City’s Board of Education
is missing no bets.

“Never before in a broadcast have I been
able to piek out each instrument individual-
Iy Dr. Serge Koussevitsky speaking, after
this eminent conductor heard his own Bos-
ton Symphony Orchestra as broadeast over
Westinghouse F.M. station WI1XK, at Hull,
Mass.

The current issue of FM magazine con-
tains an article analyzing 2-way F.M. police-
radio operation in Douglas County, Ne-
braska. A 25-watt car-radic transmitter in-
stalled atop an 18-story building several
blocks from Headquarters served excellent-
ly to boost the field strength of the 250-
watt Headquarters transmitter. This simul-
taneous operation perfectly solved problems
presented by several low-intensity areas.
Both the Headquarters transmitters and the
car transmitters are “voice actuated”; that
is, speaking into the micrephone automati-
cally turns on the transmitter, in this new
G.E. F.M. installation!

SOUND

NGINEERS pricked-up their

ears, and so would you, if you

had been there, last month,
when . F. Olson of RCA told the attendees
at the 4th Annual Broadcast Engineering
Conference, at Columbus, O, that 60% of
the radic receivers sold in America retail
for less than $20, that they are table-model
sets incapable of high-fidelity reproduction,
and that less than 1% of the total number
of radio sets sold are high-fidelity consoles,
according to Radie Daily. Judging by these
figures, “the surface hasn’t been scratched,”
so far as the sale of high-fidelity radio sets
is concerned. Radio’s No. 1 problem: how to
make Mr. Radio Listener high-fidelity con-
scious ?

« s .

In connection with its plans to operate
a staff of 3560 technicians, translators, ete.,
in a 24-hour watch on overseas broadcasts,
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FILMGRAMAPHONE

This  film phonograph
plays 90 mins., non-stop.
Recordings are 4 paral.
lel sound-tracks on a sin-
gle endiess film. Photo
legend: A—Film: 8—Lo.
cating pins; C—Light in-
tensity control; D—Track
aligning screw; E, F—Au-
tomatic  track changer
and pushbutton control;
G—Film-threading gate
lever; H—Automatic
track number indicator;
J—Lamp housing; K—
line switch. Four barrier-
layer photocells are used,
1 per track.

the F.C.C. last month commented that 7
hours of translation and transcription are
required to fully process an hour of recorded
material.

Steel-alloy sound recording blank dises
with a “super glossy finish in silver blue”
and which can be processed and pressed like
aluminum recordings, are now available, ac-
cording te Record Sales Co., Los Angeles,
Calif.

WOR-Mutual’'s 2 recent “Defense in Aec-
tion” broadcasts, dramatically portraying
the construction and test of a bomber and
a tank, have been recorded for distribution
among 300-odd schools. Classed as trans-
criptions, the dises are being released by
official sanction of the National Defense
Advisory Commission and the Federal Radio
Education Comniittee.

A business-getter released last month by
Presto Recording Corp. was designed to
help Servicemen cash-in on the reallocation
business by leaving one of the items with
each customer. It was an order card, list-
ing prices of home-recording needles and
blank discs and imprinted with the Serviee
organization’s name, address and phone
number, which also could be mailed to the
service company (postage prepaid).

Plans are to market 18,000 Panorams
(Mills Novelty Co.’s slot-machine sound mo-
tion picture apparatus for restaurants, rail-
road stations, etc.) in 1941, thus giving em-
ployment to an estimated 5,000 people. The
RCA Indianapolis plant is building these
16 mm. picture - sound machines (or did you
read “Introducing ‘Soundies’,”” in Feb.
Radio-Craft? ).

CH-CH-CH-COUGHI|—PARDON ME!
If c"ouqh drops can't do 32 perhaps this "'cough but-

ton” will. Nimble-minded WOR technical wizards
devised this microphone cut-off button to momen-
tarily cut the announcer off the air for the duration
of his cough. Saves frantic waving to control room.

1941

TELEYVISION “COOLIGHT"—750 FOOT-CANDLES!

G.E. engineers have announced a floodlight, which
produces daylight-intensity illumination without ex-
treme heat, for indoor television work. The young
lady is comparing with an ‘‘ordinary'* [,000-W. lamp,
one of the three | 000-watt cigarette-size mercury
lamps which are used in a single reflector. The
tubes, cooled with 3 gal. of water a minute, develop
195,000 lumens of light over approx. 100 sq. ft.

AIRCRAFT MICROPHONE

This newly-developed, press-to-talk microphone was
desigred especially for use in private sirplanes and

on yachts. It is a Universal microphone, Model CU-I,
of molded bakelite. The mike is a single-button car-
ben type, designed to be unaffected by motor noise.
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*SERVICING®*

POWER
CREASED FOR LIGHT-BEAM EXCITER
OPERATION

[FIG. 1.] OSCILLATOR IN-

PiiLco Mober 41-623, 41.621 anp 41-625.

-A power tube ts used as an osgcillator and
when phonograph operation is desired the
plate voltage of the oscillator is increased
as it 18 switched into the special cireuit for
supplying the exciter lamp of the light-beam
pickup

According to the circuit of Fig. 1 it will
be observed that as the oscillator is switched
in position 1, the plate and secreen-grid volt-
ages are increased by shorting-out the
22,000-ohm series resistor. Moreover, the
coupling of the oscillator to the 1st detec-
tor, as for reception, is broken by the
cathode switching circuit, and a fixed con-
denser replaces the usual tuning condenser
in the oscillator resonant circuit. The in-
creased plate and screen-grid voltage in-
creases the power output of the oscillator
s0 that it will have no difficulty in supply-
ing the exciter lamp. Note that the oscil-
lator is a power output beam type of tube.

{FIG. 2.) CRYSTAL PICKUP AND CUTTER
COMBINED
Witcox-Gav MopeL A-100.—Through the
appropriate circuit connections a siugle
crystal unil is made to perform the func-
tions of picking-up a signal from u record
or of cutting a record.

NEW CIRCUITS

¥ /,_‘_.
-_Q‘ MINE, M \ (CRYSTAL
i - X PICAUP)

QO 5-MEG,
VOLLAIE CONTROL

IN

MODERN RADIO RECEIVERS

In this series, a well-known technician analyzes each new

improvement

in radio receiver circuits.

A veritable

compendium of modern radio engineering developments.

F. L. SPRAYBERRY

As observed in Fig. 2, arrangements are
made to switch the entire audio circuit for
radio reception {R) in which the micro-
phone is open and the pickup is grounded;
for recording radic programs (RR) in
which the pickup - cutter is switched to the
output plate signal circuit with the speaker
in usual operation; for phonograph opera-
tion (P) where the pickup is fed into
the volume control; and, for microphone
recording (M) where the microphone is fed
into the volume control, the pickup - cutter
is connected to the output as before, and
the speaker voice coil circuit is open.

An additional output winding for the cut-
ter is avoided simply by using the relatively
high impedance of the output transformer
primary for the cutter connection. Mechani-
cal facilities are of course required to guide
the pickup - cutter while operating as a cut-
ter. There is no basic difference between a
pickup and a cutter.

(FIG. 3.] AUDIO GAIN CONTROL FOR

RECORDING

RCA Mobner VHR-307. Under condi-
tions of recording where the variations of
microphone input are extreme, an audio
gain control maintains a good average cut-
ting signal level preventing over-cutting
and yet not losing any instantaneous low
input signal.

Any manual volume setting means is of

RADIO-CRAFT
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course only good to set the average signal
level, and together with a signal level indi-
cator such as a meter or “eye” tube can
serve only as a erude reference level basis.
In Fig. 3 a bridge network using 2 diode
elements furnishes a bias for the 12K7-GT
microphone amplifier whieh is related to the
output signal. Diode element D1 is a volt-
age regulation limiter while diode D2 recti-
fies the output signal for bias purposes.

An increasing signal at the output trans-
former tap causes the plate of D2 to be-
come relatively negative by nearly the value
of the signal peak at this tap coupled to
the cathode, while the resistance bypass net-
work filters and divides this voltage before
application to the 12K7-GT grid-return.
Provisions are made for a delay bias on the
D2 plate, for no delay, and for cut-off bias
of the 12K7-GT when not in use. The delay
permits normal velume “inflection’’ but the
circuit establishes an upper limit of out-
put to the cutter to prevent over-cutting
and distortion.

(FIG. 4.) AFF. AMPLIFIER USES CATHODE
LOAD
Picor Mouver T-133.—The intermediate
A.F. amplifier between the lst A.F. stage
and the output makes use of a triode-oper-
ated pentode with a coupling transformer
primary in its cathode circuit.

The circuit is illustrated in Fig. 4. The

s
DETECTOR

ol- O5-
ME  MEG,
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7C7 tube provides no gain because the
cathode signal voltage cannot exceed the
grid signal voltage. The primary of the
coupling transformer is designed so that
its D.C. resistance provides the proper bias
for the tube when triode-operated as shown.
Regulation is verv good due to no plate
load and the tube when connected with a
cathode load automatically adjusts itself to
the impedance which it feeds. Moreover
there is no high D.C. voltage between wind-
ings as for the usual transformer connec-
tion.

The tube acts as an effective impedance
transforniing device without contributing
any gain to the stage. Roughly the same
signal voltage may be delivered between the
6G6G grids from the 1000-ohm secondary
impedance as that entering the 7C7 grid

cirenit at approximately 100,000 ohms im-
pedance. The power gain is therefore about
100 times and is equivalent to a voltege gain
of 10 although the actual voltage is not in-
creased.

(FIG&. 5.) DETECTOR-LIMITER CIRCUIT
USES CONTROL-GRID OUTPUT
Nationar Moner. NC-200 Commusica-

Tio8s Recewver.—By means of a double-
triode, the cathode of the 18t section is load-
ed while the cathode of the other section
i8 driven with the plate grounded and the
control grid serving as the rectifier output
element.

In the circuit, Fig. 5. the 1st triode ele-
ment functions as the usual power detector
except that the audio signal is taken from

*SERVICING®

the cathode circuit instead of the plate cir-
cuit. The cathode-to-ground circuit is fil-
tered only for the I.LF. The A.F. signal is
then coupled into the cathode of the 2nd
section and the output signal voltage 1is
taken from the control-grid which has a
50,000-ohm load resistor. By manual con-
trol of the 10,000-ohm potentiometer the
D.C, cathode-grid current ean be varied
from zero to saturation value.

For the usual signal the cathode-grid cir-
cuit acts simply as a series resistor of near-
ly constant value hut for an excessive signal
the grid current reaches saturation. thus
foreing an excessive voltage drop to form
aeross the cathode-grid instead of across
the load resistor. The point of saturation
(limiter action) may be set for any signal
between zero and 25 volts peak.

OPERATING NOTES

Trouble in . . .

.. .. PHILCO 71-91-14
Oscillator failure (radio set fails to tune
at either high- or low-frequeney end of
dial).
(Notes have heen seen before, but this
is a complete summary.)
{a) Reduce cathode resistor on the type
36 tube to 10,000 or 8,000 chms. Never
use less than 8,000 ohms.

Replace mica in 3 compensating con-
densers nmounted on condenser-gang.
Moisture in mica will stop oscillation.

Reduce the I.F. 10 kc. and re-align.
In some cases it has heen found neces-
sary to replace I.F. compensating con-
densers, but this should not be done
unless other suggestions fail to restore
operation.

Remove cotton-covered wire used in
oscillator coil circuit, and replace with
rubber-covered only to prevent mois-
ture absorption.

Replace the type 36 tube with one of
known value: do not rely on tube
tester solely.

Remove oscillator coil. Dry out, dip in
paraffin, and replace. If coil is dam-
aged, obtain replacement f{rom the
manufacturer; checking part number
carefully, as there are early and late
models of these sets, each using a dif-
ferent coil.

(Note: The first 3 are suggested as
routine adjustments; they work fine for us.
The last 3 are to be used in “stubborn”
cases.)

(b)

(c)

(d)

(e)

()

... . STEWART-WARNER NO. 91-711
{Chassis No. 91-711)
Symptom: smoking power transformer.

Leads grounded to shell at point of
emergence. due probably to chafing action
resulting from failure to allow for expan-
sion and contraction in cutting leads.

Removal of the shell clears the short and
the transformer is still serviceable. Simply
enlarge the hole in the bottom shell and re-
insulate the chafed leads.

Joun E. HUsSEY,
Salem, Mass.

. ... ATWATER KENT &! D.C.

This set is D.C. operated and there are
2 line chokes in series with the incoming
line. There is also a filter condenser across
the chokes. If this condenser shorts, one
or both of the chokes may burn out if the
house fuse does not burn out first. When
this happens the set goes dead. The chokes
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mentioned are numbers 1 and 2 on the
factory eircuit diagram. The condenser
mentioned is number 1 with the U encircled
on the circuit diagram.

.« .. MAJESTIC 908

When this set was turned on sparks shot
out of the type 80 tube socket. Also when
the 80 tube was removed the sparks still
shot out of the socket.

This set has the lead from the volume
control running right across the 80 tube
socket and constant rubbing of this wire
to the tube socket connections pierces the
insulation and causes it to short and over-
heat the transformmer and eventually burn
it out. Whenever repairing this receiver
always re-route this wire and save the ex-
pense of buying a power transformer in
the future.

HaroLp R. KUNTz,
Brookiyn, N. Y.

....RCA Uss
Under certain conditions the line voltage
in a suburb may reach a high value, putting
too much voltage on the tubes of the re-
ceiver, temporarilv. In the case of the RCA
U44, this may cause breakdown of units not
conservatively rated. The 0.005-mf. plate by-
pass condensers in both of the 6F6 tubes
seem particularly susceptible to this sort of
trouble. Replacement with 600-volt units is
recommended.
WILLIARD MoOODY,
New York, N. Y.

< ... GkE K107

Complaint:  intermittent. Check the
soldered connections on the tuning meter,
directly inside the case, for a corroded con-
dition. Retouching with a hot soldering iron
is all that’s needed for a repair job.

....RCA 4T

Complaint: loss of volume after approxi-
mately 5 minutes’ operation. Check resistor
R10, the 330-ohm 1-watt carbon resistor
connecting from the 10-mf. condenser to
the cathode of the 6A7. Check the 470,000-
ohm %-watt resistor, R8, from the 10-mf.
condenser to the 1st I.F. transformer. These
resistors must be checked while still hot for
they show no defect when cold. These re-
sistors if found defective, can be replaced
satisfactorily with a 500-chm and a 500,000-
ohm unit. respectively. The circuit under
discussion is on page 91 of Gernsback
Manual No. 7.

... RCA CAR RADIO MODEL 67-M-1

Complaint: distortion. Replace the volume
control with a Mallory-Yaxley No. TM-242

1941

unit having an 8.8. 1l-shaft. This set
checked OK when out on the bench but as
soon as it was placed in the car it acted-up
again. Replacing the original control with
a new one, then tearing the old one down
showed a burned condition probably caused
by loose roller contacts when the car was
in motion.

Epwarp J. WELLS,
Wells Iladio Service,
Pennsgrove, N. J.

. ... RCA 9IKG
If the set is dead, and has no A.V.C.
action, first check the red and white wire

from the tubular condenser container.
You'll probably find the 10 mf. section
dead-shorted. If defective, cut loose and

replace with a new one. If not defective
check the 8 mf. section for dead short.

If use of the pushbuttons results in dis-
tortion at low volume, on this model, re-
place the 470 mmf. mica condenser that goes
to the grid of the lst-detector.

JAMES WILSON, JR.,
% D. K. Chapman,
Florence, Ala.
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14/1 Open ,fettet—

IT is not the intention of the writer to
crab, but, here are a few things that
the Radio Industry should straighten out
very soon.

Let us first take the set manufacturer to
task, Present-day production facilities have
made it possible to produce reasonably-
priced receivers, However, the manufactur-
ers are prone to ruin what could be a per-
fectly good receiver.

Take the oscillator for instance, this is
2 very important part of the set. Why
doesn’t sonie one build a really shielded
oscillator ?

The writer is responsible for the clearing
of radio interference for over 53,000 cus-
tomers covering an area of over 130 square
miles.

In riding around, al! day, hundreds of
radio sets can be heard that are radiating
waves caused by the oscillators. In our area
the BCL (broadcast listener—Ed.) frequen-
cies are (pre-reallocation—Ed.) 630 ke.,
780 ke, 890 ke, and 1,430 ke. Quite fre-
quently a complaint is received stating that
a noise is heard on one particular frequency.
Investigation will reveal something like
this: Mr. A likes to listen to a station on
1,230 kc. but cannot do so when Mr. B is
listening on 780 ke. This adds up to one
thing, 1,230 less 780 equals 450. We find
that Mr. B’s receiver has 450-ke. intermedi-
ates in it. This is a deplorable condition to
have exist anywhere. And there is no need
of it.

Then again the manufacturer tagkes what
could be a perfectly good receiver and
doesn't put in any R.F. stages ahead of the
1st-detector. Now the set is subject to
images of every description. Local stations
are heard in 4 or more places on the dial,
or the other 2 stations can be heard in the
bhackground of the one you are listening to.
Radio amateurs are cussed and reported to
official Washington just because the set can-
not tune them out. All it takes to clean up
a condition of this sort is shielding, and 1
or more stages of R.F. in the set.

Mr. and Mrs. Average Radio Purchaser
are not afraid to spend an extra $5 to pro-
duce reception. They only buy cheap when
it is put in front of them.

To the Radio .gnc{aﬂty

JAMES H. HANLY
Radio Engineer

Now because some Servicemen have re-
fused to take an interest in the installing
of a good aerial the manufacturers have
now built in loops. That is like going baek
to the “dark ages.”

When the set is installed in the house,
90% of the time, it is placed as near the
electric outlet as is possible. What happens?
All that the manufacturers have taught us,
about the lead-in coupling with the light
wires in the wall, goes out of the window.

The loop picks up noise and even has ae-
tual A.C. voltages induced in it to produce
an A.C. hum. You turn the loop to turn out
the noise and that nearly always turns out
some popular station you might like to lis-
ten to.

What is the matter with the manufactur-
ers anyway?

Well! Even if the manufacturer turned
out the ideal receiver some Serviceman
would hook the antenna post of the set to
a water pipe or steam radiator and let it
go at that.

The antenna situation is a disgrace to
the radio industry. Joints are not soldered,
and no thought is put into the installation.

The writer has found perfectly good an-
tennas hung in partial dead spots when a
little effort, and a different location, would
bring in excellent reception. Also there are
hundreds of sets installed without grounds.

It has always been my belief that the
antenna and ground posts on a set were put
there to use, not for a decoration. They are
meant to be used, they are necessary for
the proper operation of the set.

Throughout the country there are a great
many Servicemen twho really know their
stuff and do a wtighty fine job en radio in-
stallations. But the whole industry gets a
black eye because of the careless ones.

Radio Servicemen should be licensed by
the State or Federal Government so that
the industry could be cleaned up.

Recently a nice new F.M.-A.M. combina-
tion was installed in our area. Your writer
was called in to see why the Freguency
Modulation station 20 miles away was
noisy. First of all the Servicemen had
thrown a piece of wire on the floor for an

aerial. Right off the bat the Servicemen
who installed the set gave F.M. a “black
eye.” Anyone hearing it operate in the
condition it was would never buy an F.M.
receiver,

I hate to think what they will do to the
television receivers when we get television
out our way.

Well, this has been sort of a blasting
against the radio manufacturers and Serv-
icemen, but somehow they need it.

You may notice that no reference has
been made to the A.C.-1).C. receivers. It
would take too many pages to cover this
scourge of the radio industry.

Now the amateur comes in for his share.
It costs about §1 te make up a good key-
click filter, but some of the boys go merrily
on clicking the neighbors’ receivers to
pieces. On the whole they will cooperate
100%.

By this time you will think that your
writer is a crab of the first water, but
honestly, aren’t the things enumerated
true?

All of the important professions have
been cleaned up, why not the Radio In-
dustry, one of owr most important, too?

The Federal Communications Commission
keeps the weather eye out for infringe-
ments made by the amateur and the Com-
mercial Stations. It is about time that they
or some one else reached out a little farther
and did something to control the conditions
of Receivers and Servicing.

Radio Amateurs have so policed their
bands that very few deliberate infringe-
ments are prevalent.

The commercial stations work under very
strict regulation but a good many of them
radiate a 2nd-harmonie that ean be ‘heard
many miles away. One station locally puts
an R9 2nd-harmonic in the 1.75 me. band used
by the amateurs! The amnateur is severe-
ly criticized and put on the carpet when he
has a 2nd-harmonie, soe why should a BCL
station be allowed to radiate on a frequency
not assigned to it!

Well, your writer’s neck has been stuck
out far enough now, however it may bring
out some discussions that will do the Radio
Industry some good.

FROM THE F.C.C. MAILBAG

Individually disgruntled radie fans still
deluge the Federal Communications Com-
mission with their particular complaint
about this or that radio program. Few well-
known programs—or artists—escape men-
tion at one time or another i1n such letters.
As constantly reiterated, the Commission
has no authority to censor individual pro-
grams or performers, Some idea of the type
of squawks in which the Commission lacks
jurisdiction may be gleaned from recent
“pan” mail:

Various letters object to the air utter-
ances by Col. Charles A, Lindbergh, Han-
ford McNider, Frank Gannett, Judge John
A. Matthews, Earl Browder, and others.

A New Yorker wants the radio team of
Burns and Allen barred from the air be-
cause he doesn’t find some of their jokes
funny.

A Connecticut man feels that he has been
personally stung by “The Green Hornet”
series.

A Pennsylvania man would like to have
“Confidentially Yours" publicly censured.

The numerous contest programs invite
numerous letters to the Commission from
listeners who think they are also entitled to
prizes.

A letter from California ecomplains of
American stations rebroadeasting Hitler's
speeches; a New Yorker objects to pro-
British utterances on American stations.

A New Yorker wants the Commission to
require a certain official to retract a state-
ment he made on the air. This is beyond the
power of the Commission.

Another New Yorker is advised that there
is no statute or regulation making the play-
ing of “America” or the “Star Spangled

Banner” obligatory on radio programs.

To a Detroit man who registers complaint
about an express company the Commission
points out that authority is confined to com-
munication by means of electrical energy,
hence it can take no action.

By the same token, it cannot help a wife
get her husband reinstated as an announcer
at a particular radio station. Or make a
radio station award a prize to a woman
who claims to be entitled to one by reason
of a program offer. Or require a radio sta-
tion to supply an advance copy of a sched-
uled address to anyone who might ask for it.

Nor can the Commission adopt sugges-
tions that fees be collected for issuing radio
licenses, or for the use of radio receivers. To
do either would require Congressional enact-
ment of an amendment to the present Com-
munications Act,
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SELLING RADIO SERVICE

At the suggestion of RADIO-CRAF T, author Moody has selected some of the ques-
tions most frequently asked of Servicemen by the owners of radio sets in need of
repair. The experienced radio Serviceman, is not stumped by such questions, his
answers frequently following somewhat the patterns of the answers presented here.

servicing field may avoid certain pre-

ventable difficulties, through advice

given by some one who has been
“through the mill,” this article attempts to
impart such information as may be deemed
useful and essential. To this end, questions
that are typical of those likely to be asked,
and the answers to those questions are here
presented. The first Q. and A. follows the
average pattern of a telephone conversation.

Q. What do you charge to look at a radio?

A. If the set is brought to the shop, there
is no charge for inspection and an estimate.
If we go to your home there is a charge for
inspection, not necessarily repair of $1.00.
We would advise you, however, in order to
save yourself the cost of an inspection, that
yvou bring the chassis and speaker in to us,
whi¢h will cost you nothing for our esti-
mate. In addition, we can give it a better
check in the shop, since we have all of the
necessary test equipment here.

The above answer may not agree with the
policies or ideas of some Servicemen who
proceed on the notion that “hooking” the
customer good is a worthwhile idea. Some
have fancy ideas of reaping rieh rewards
in radio by overcharging, while others, 1t
is equally true, do not charge enough. How-
ever that may be, the above method of op-
eration has several points in its favor.

First, the idea of no charge for inspection
and estimate. This is an inducement to bring
the set into your shop. If it once gets there,
it is likely that you will get the job, if for
no other reason than that the customer is
not going to lug it around unless absolutely
necessary.

Secondly, the charge of $1.00 for inspec-
tion in the home will, in most cases, at least
cover the cost of your making the call. This
charge is a further incentive to bringing
the set back to the shop, and the customer
is quite likely to want to save that hard
earned dollar since the dollar outside service
charge is credit on the shop bill. At any rate,
if the set is not repaired, due to too high an
estimate or other reasons, you at least have
the right to collect that dollar—but be sure
to make a fuss over the radio receiver, while
you are checking 1t, and repair any minor
defects, such as a loose plug, loose antenna
wire or similar receiver troubles.

Q. Is that my price? (Tube, or receiver
sale.)

A. That is the list price, but we will give
you a discount (109, 209, or whatever you
can afford to do regarding the price).

It is wise to give some reduction off the
list, in some communities, since customers
may see the same tube that you are selling
for 90c being sold by a large radio outfit for
4bc. Usually, you will be more conveniently
located, and the customer will save at least
on carfare or postage that would be re-
quired to buy the tube from a more or less
distant cut-price house. Price protection ex-
ists in some tube brands sold to the Service-
man, and in that case, you can say your
tube is a better tube that cannot be bought
anywhere else for less money. It is very
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BECAUSE the newcomer to the radio

WILLARD MOODY

Maybe the customer talks
to you over yéur counter
of maybe he questions
ou face to face at home.
n either case, do you
know the answer? Experi-
enced radio men do.

Photo Courtesy John J.

Hamett, Probrietor, Edison

g;mric 8hep, New York
ty.

hard though, in many cases, to convince a
customer that he should not buy the na-
tionally-advertised brand at a cut price. But
you still have a trump card, one which goes
over big—give a 6 months’ guarantee with
vour brand of tube. The nationally-adver-
tised make is only guaranteed for 90 days,
and you, therefore, are going them one bet-
ter—so that you can either get more money,
or at least sell your brand.

Concerning receivers, the Serviceman or
small dealer is at a distinet disadvantage,
due to limited purchasing power and low
margin of profit. It is necessary for him to
charge full price, especially on table models
under $30. Your argument there is one of
service—give a year's guarantee, exclusive
of parts or tubes.

Q. What is the matter with this set? I
had it repaired by you, only a short time
ago, and now it’s worse than it ever was.

A. T see. (Politely) Have you a receipt
showing when the set was repaired? No?
Well, we'll check it over and let you know
when it's ready.

The customer leaves, and you have said
that you will send him a eard, letting him
know when to call for the set. You look up
your repair tag or other record and find
out what was done and what is wrong now.
If it is a matter of a tube, or some part,
that you did not repair previously, and the
set was repaired a month or two ago, see
whether you made enough on the previous
job to allow you a little leeway in the matter
of satisfying the customer. If possible, re-
pair the set no charge. You may be able to
get it back either through future sales or
future repair work and recommendation to
the friends of the customer.

Q. My radio is very noisy. What would
you recommend?

A. What kind of a radio do you have?

Customer: A—

Q. (By serviceman) How old is it?

Customer: Oh, it’s about 2 years old.

RADIO-CRAFT

Serviceman: Do you notice that the noise
is on one station, or is it on all of the sta-
tions? What kind of an aerial have you
got connected to the set? Have you had
your tubes tested lately? Does the noise
seem worse as you turn the volume con-
trol? Is it a steady humming sound or a
hiss? Do you notice it particularly at night,
or just in-the daytime? Do you live near an
El, a trolley line or a subway? Where do
you live? (General location.) Have you an
elevator in the house, a refrigerator? Is it
a series of heavy clicks or thumps that
bother you when listening to the radio? Is
there a doctor or a dentist in your house?
What current do you have (D.C. or A.C.)?

After securing a clue to the interference
problem—the solution to which may consist
of re-alignment of the chassis, a noise-re-
ducing antenna installation or an installa-
tion of a line filter either on the radio set
or the offending device, whether refrigera-
tor, motor or other interference source—a
definite course of action may be charted.
Typical questions which then follow:

Q. What will an antenna cost?

A, (If in your section.} A noise-reducing
antenna installation will cost you $6.50: an-
tenna $3.50, labor $3.

This figure may be varied to suit the cir-
cumstances and will be changed according
to the amount of time that it will be neces-
sary to spend in getting to the customer’s
home and doing the necessary work.

If a private home, where you have to
drill through the floor of the living room
and route wires through the cellar and gen-
erally work hard, then charge $10. If in a
hotel, with a drop of 15 or 20 stories, with
the hazard of falling off the darn roof 200
feet above the ground, a little more. When
the set is more than 10 stories above ground,
in a metropolitan community where signal
strength is high, usually a short wire
dropped out of the window will suffice—pro-
vided a good line noise filter is used on the
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radio receiver, or when the set is equipped
with an electrostatically-shielded loop. The
plain loops will pick up too much noise.

Q. Will you guarantee to take out the
noise, and will I get my money back if it
is still there?

A, We¢ guarantee that the set will play
better, with less noise, but we cannot refund
your money. We guarantee to do a good,
workmanlike job, and say that in many
cases a big improvement results.

Q. What do you charge for getting the
noise out of my radio when the refrigera-
tor is running?

A. Is the refrigerator working satisfac-
torily otherwise?

Customer: No, it doesn’'t seem to start
quickly, nor work right.

Serviceman: My advice to you is to have
it repaired. Then you will probably have
no radio interference. When the refrigera-
of 18 working properly, no brushes sparking
on the motor, then you don’t get radio in-
erference.

Q. There is a funny-looking antenna on
my roof and sometimes I get a series of
thumping sounds in my radio. so that [
have to turn it off. What can that be?

A. It would seem that you have a radio
amateur in your apartment house. My sug-
gestion is that you inquire of the superin-
tendent of the building. If there is a “ham”
operating his transmitter, and you have a
modern set with adequate selectivity. yours
is a legitimate complaint. Report the inter-
ference to the amateur operator who proba-
bly will be glad to cooperate. If not, write
a letter to the F.C.C. which will take care
of the matter.

Q. This set needs a new condenser. I've
checked it myself and know that is the
trouble. What will you charge to fix it? I
used to build radio sets, you know (Or, I
am an electrical engineer, or mechanical
engineer—anything but a Serviceman.) and,
although I know what is the matter with
it I am bringing it to you to fix.

A. (The same as for any other customer.)
Well, we'll look it over and send you a card
with the estimate on it, and you can let
us know if it is satisfactory to proceed
with the work. Or, we will call you on the
telephone.

If they insist on waiting for the estimate,
and it is a tough job, tell them it simply
can’'t be helped, but the set must be left
for a thorough check—in fairness to them
and yourself.

The representative questions which have
been enumerated may have many variations.
About the only rule one needs to follow is:

Be fair not only to the customer but to
yourself as well. If you do that you will
make out all right.

e W

ADVICE TO SET OWNERS
How NOT to Get Good Radio
Service
By Serviceman FRED SHUNAMAN

1.—Never bring your set to the shop.
even if it is a pee-wee midget. You will
provide extra employment for the Service-
man by letting him run to and from your
home. Besides, they might damage the radio
set if they could bring all their instruments
to bear on it.

2.—S8tand over the Serviceman while he
is working and give him what advice and
encouragement you can. You know more
about the set than he does—you've had it
longer! If in spite of your help (!) he seems
nervous, soothe him as much as possible. A
radio receiver is a delicate piece of appar-
atus and needs care, precision and concen-
tration. See that his attention doesn’t
wander!
RADIO-CRAFT
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GFACTS

About NextYears Models/

FACT 1, It takes a long time to
build a really GOOD test in-
strument —to get the "bugs’
out—to prove, and imarove, its
performance and reliability,
Then—when it's REALLY good

*SERVICING®
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~and they'l
be justas good
next year as

—why change?.
FACT 2. Today's SUPREME In-

struments are as modern, as ac-

curate, as dependable as test
equipment can be built.

| FACT 3. Thatis because SUPREME
believes in, and practices, a

! l —
this / : ‘l%
JoE'S

/}RADIO SERVICE |

i policy of continuous improvement instead of just “‘putting a new coat of paint

on an old chassis.

FAST 4. A new SUPREME model is never announced until progress in radio has
developed a definite nced for such sn instrument.

FAGT 5. Therefore, SUPREME will announce NO
show. Which proves that SUPREME Engineers know their business—that they
know, and are guided by, YOUR requirements.

FACT 6. SUPREME Test Equipment for 1942 will be as it is now, your best buy,
and "SUPREME BY COMPARISONI"

Write for SUPREME'S curreat catalog.

“new' models at the June radio

It pictures and describes the instru-

\ ments your Jobber has in stock NOW—for 1942, Due to present conditions,

prices and prompt delivery quaranteed only until June Ist.

Still time to get your new SUPREME Book explaining
a new Servicing Procedire that makes an ailing radio
talk to you like a patient talks to his doctor. Only 35¢
to cover cost of prinling and mailing.

SUPREME Instruments Corp,, Dept.RC2, Greenwood, Miss.

Gentlemen:

I enclose 35¢. Please send me your now book

referred to above.

NAME.

ADDRESS

CITY

3.—If he tells you the set must be re-
paired in the shop, refuse to let it out of
your sight. It is easier to bring the shop to
the set than to take it to the shop! If it
must go, make him estimate the price of the
job before he takes the recciver out of the
house. There may be some defective part
which he hasn’t found with his portable test
apparatus. If he finds it with the shop in-
struments after having estimated the job
he will probably replace it free. to save a
kick-back in case your set breaks down a
week after he has repaired it.

4.—Whatever estimate he gives you,
squawk like Donald Duck! Don’t let him
have the job till he gives you a cut of at
least 256%. Ten to one he was planning to
use unnecessarily high-priced repair parts
anyway—so he wouldn’t be troubled by a
kick-back on his guarantee. He can do it

1941

cheaper, and believe you me, if he does, it
will be cheaper!

5.—@Get your radio back from the shop the
same day! The radioman will probably want
to play it for several hours after it is re-
paired, ostensibly to test it, but really for
his own amusement and to wear out your
tubes so0 he can sell you new ones.

6.—Never pay on delivery. Tell the man
to come back on Saturday, and pay in two
installments if at all possible. Probably he
overcharged you on the job anyway, and
this is your chance to make hin earn his
money.

And if you have faithfully followed all
the above rules—and I know how many of
you do!:

Rule 7..—.NEVER CALL THE SAME
SERVICEMAN A SECOND TIME!!' He
might take revenge for the first job!
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Radio Service Data Sheet

308

MONTGOMERY WARD AIRLINE MODEL 04BR-1105A

I11-Tube Superhet.; A.C. Operation; 5 Bands (540-1,600 kc., 5.9-6.1 mec., 9.1-10 me., |1.4-12.1 mc., and 14.9.15.4 mc.}; Pushbutton Tun-
ing; Bass and Treble Tone Controls; Phono Jack; Automatic Volume Control; Permeability Tuning; Power Output 10 watts undistorted;

Power Consumption 120 watts; Push-pull Output; Phase [nversion.
(See Data Sheet 309 for additional information.)
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RESISTOR RI4, 2,000 ohms, 1/3-w. R28. 5 megs., 1/3-W. CONDENSERS Cl4, 0.02-mf., 600 V. €27. .05 x 400 V.
RI. 25.00()snl|ms. 1/3-w, RI5. 2.000 ohms. 1/3-W. R29. 0.5 mep., 1/3-W. €I, 0.005-mf.. mica CI15, 30 mf, electrolytle L28. .05 x 200 V,
R2, 25.000 ohms, | 3.w. RIG. ( megohm, |/3-W, R30, 0.5 meg.. | 3-W. €2, 0.002-mf., 600 V. Cl6. B.C. Ose. trlmmlgr €29. .0001 mica
R3. 1 meg.. | 3-w. RI7. 0.5 meg., 1/2-W. R3I1, 0.5 meg.. |'3-W, €3. B.C. trimmer €7, 30 mi. electrolytic €30. .0001 mica
R4, 250 ohms. 1/3-W, RI8. 0.5 meg.. 1/3-w. R32. 0.5 men., | 3-W. C4. 9 me. trimmer X 450 w.v. G3I, .1 x 200 V.
R5. 5.000 chms. |/3-W, RI9. 0.5 meg., 2 watts R33. 0.5 meq., | 3-W. C€5. 500 mm{.. miea CI18, .0002 silver miea €32. .006 x 600 V
R6. | meg.. 1/3-W. R20. 0.5 med., 1/3-w R34, 0.5 meg., (/3-W. C6. 0.t-mf., 200 V.. tubular CI9. .00005 mita €33. .00025 mica
R7, 25.000 ohms. |/3-W.  R2l, 50,000 ohms, 1./3-w, R35 0.5 meg.. 1/3-W. C7. 10 mmf.. mica €20. 9 me. trimmer C34. .1 x 400 V.
R8, 6.000 oshms, 2 watts R22, 0.5-meg.. 1/3-W. R36, 75.000 ohms. (/3-W. €8. 9 me. R.F. trimmer €2t. 10 mf. electrolytic €35. .05 x 400 V.
RY, 10,000 ohms, 2 watts R23, 0.5 meq. R37, 0.5 meg., 1/3-W, C9, B.C. R.F. trimmer C22. (6 mf. X 530 w.v. C36, .008 x 600 V,
R10, | megohm R24, 0.5 me@.. 1/3-W. R38. 2 megs., 1/3-W. Ci0, 0.1-mf_, V. €23, .015 x 600 V. C37. .00005 mica
Rii, 1.100 chms, 1/3-W. R25, 50.000 ohms, 1/3.wW, Cll, 0.1-mf.. 400 V. €24, .015 x 600 V. €38. .000125 mica
RI12. 10,000 ohms. 1,/3-W. R26. 5.000 chms., 1/3-W. €12, 0.02-mf.. 600 V, €25, .1 x 400 V, €39, .003 x 600 V.
RI3, 1,500 ohms, |/3-W. R27. 50,000 ohms, 1/3-W, CI3, 500 mmf., mica €26, .1 x 200 V
722 RADIO-CRAFT for JUNE, 1941
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309

Radio Service Data Sﬁeet

MONTGOMERY WARD AIRLINE MODEL 04BR-1105A

i §-Tube Superhet.;

A.C. Operation; 5 Bands {540-1,500 ke.,

5.9-6.1 me.,

9.4-10 me., 11.4-12.} mec., and §4.9-15.4 mc.}; Pushbutton Tun-

ing; Bass and Treble Tone Controls; Phono Jack; Automatic Volume Con'rrol Permeability Tuning; Power QOutput §0 watts undistorted;
Power Consumption 120 watts; Push-pull Output; Phase {nversion.

SETTING PUSHBUTTONS
Make a list of your 6 favorite stations.

Push out the call letters of these sta- IS oSt el '§”'° e et T
tions from the call letter sheets supplied. ‘°“‘\ \ \

Insert a call letter in the slot on top of
each pushbutton.

Next pull one of the pushbuttons all
the way out as far as it will come (pull,
with fingers on top and bottom of but-
ton). Now tune-in the station you want
with the tuning knob—tune back and
forth until the station is clear and dis-
tinct. Now push the button hard all the
way in to lock the station in place (push
directly on front of button). Continue
setting each pushbutton in the same
way. Pressing the proper button will
now tune the station you want. If it does
not d¢ so you did not push the button
hard encough to lock in place when set-
ting-up the station.

To change stations simply repeat the
procedure above.

SERYICE NOTES

Voltages taken from different points
of circuit to chassis are measured with
volume control at minimum, al!l tubes
in #heir sockets and speaker connected,
with a volt-meter having a resistance of
1,000 ohms/volt.

Resistances of coil windings are indi-
cated in ohms on the schematic circuit
diagram,

To check for open bypass condensers
shunt each condenser with another con-
denser of the same capacity and voltage
rating, which is known to be good, until
the defective unit is located.

Excessive hum, stuttering, low volume
and a reduction in all D.C. voltages is
usually caused by a shorted electrolytic
condenser; open bypass condensers fre-
quently cause oscillation and distorted
tone.

ALIGNING INSTRUCTIONS
CAUTION: No aligning adjustments
should be attempted without first thor-
oughly checking over all other possible
causes of trouble, such as poor installa-
tions, open or grounded antenna sys-
tems, low line voltage, defective tubes,
condensers and resistors. In order to
properly align this radio set, the chas-
sis should be removed from the ecabinet.

{See Data Sheet 308 for schematic diagram.)
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TRIMMER VIEW

radio receiver are of the band-spread
type the alignment procedure is not dif-
ficult. However because each shortwave
scale covers only & small portion of the
shortwave spectrum you must do the
work carefully and your oscillator must
be accurate.

Do not realign the band-spread scales
unless you are positive they are out of
adjustment. When adjustment is neces-
sary proceed as follows.

First refer to the “Iron-Core Adjust-
ment View.” Now turn the tuning knob
until the drive bar comes within 1/64- to
1/32-in. from the stops. (A piece of blot-
ting paper is about the right thickness
und will serve as a8 gauge.) The clear-
ance of the bar must be the same at both
stops. If far off you can raise one drive
screw gently and equalize them. Minor
adjustments may be made with the drive
bar adjustments,

Next rotate each iron core until the
fine score marks are even with the edge
of the ceil forms.

You are now ready to continue with
the trimmer adjustments as shown on
the alignment chart.

The following equipment is required
for aligning: An allwave signal genera-
tor which will provide an accurately cali-
brated signal at the test frequencies as
listed. Qutput indicating meter. Non-
metallic screwdriver. Dummy antennas
—0.1-mf., 200 mmf., and 40 ohms.

ALIGNMENT CONDITIONS
Tone control—treble. Volume contro!

Ward's "Airline"

model 04BR-1105A 5-band con-
sole receiver.

dio chassgis to ground post of signal gen-
erator with a short, heavy lead. Connect
dummy antenna value in series with
generator output lead. Connect output
mieter across primary of output trans-
former. Allow chassis and signal genera-

Although the shortwave bands on this —maximum all adjustments. Connect ra- tor to ‘“heat up” for several minutes.
SIGNAL GENERATOR
BAND Frequency Dummy Conrection Position of Dial Pointer Trimmers Adjusted Trimmer Adjustment
Setting Antenna to Radio Set Band Switch Setting in Order Shown Function ustmi
455 ke. O.l-mf.  Grid of 68KT (znd LF)  Broadeast . il B ortgmers S i st
1. F. 3 1-mf. Grid of { F. T Set Dial 3 Trimmers Interstage Adjust to
& e 0-1 o ot o CRINY () WL Egriad at 1.600 kc. on Top 1LF maxlmum output
Set Dlal 2 Trimmers Tnput Adjust to
455 ke. 0.1-mf. Grld of 6SAT Ttroadeast at 1.600 ke. on r']l‘m) 1.F maximum output
31-METER Set Dial (See Trimmer Vlew) €20 Osc Adiust to
BAND 9.6 me 400 ohms Antenna lead 31M. G (é;equggge:m\’lﬁ;;l’ gﬁl Knl.l‘ reaxifaiioy REUILL
49. METER Set Dial (See Trimmer View) T14 Osc Adiust to
BAN 8.1 me. 400 ohms Antenna lead 49M. 9, (See Trimmer View) T8 E o
— at 6.1 me. (8ee Trlmme: View) TI Ant marimum  outpul
25-METER (See Trimmer View} Tij5 Ose Adfust t
11.8 me, 400 olims Antenna lead 253 _ Bet Dial (See Trimmer View) T9 ¥ Adiust to
S at 11.8 me, (See Trlmmer Yiew} T3 Ant. uaxbanoeuznut
(See Trimmer View) TIS Ose
19-METER 15.2 me. 400 ohms Antenna lead 19M Set Dial {See Trimmer View) TIO R.F. Adlust to
BAND at 15.2 we. (See Trimmer View) T6 Ant. mazimum  output
(See Trimmer \Ie\\) Cls 0sc.
1,600 ke, 200 mmf. Antenna lead Broadeast 8et Dlal (See Trimmer (}3 RF Adjust to
(B:Eg#n' at 1.600 ke. (See Trimmer on 'I'uo) Ant Maximum - outpul
BAND 1,400 ke 200 mmt. Antenna lead Broadcast 8ot Dial Rotatc Core TLI R.F Adjust to
e £ Rotate Core T2 7
4t 1.400 X, (geq Jron-Core Adjustment View) L maximum output
RADIO-CRAFT for JUNE, 1941 723
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ORIENTAL SLANT ON RADIO

The problems of the radio Serviceman in China are perhaps best illustrated in this
article which considers the problems confronting the radio man whose job it is to
keep the radio receiver of the Shanghailander in good operating condition. Many of
the puzzling situations stem from broadcast conditions peculiar to the Orient.

Whangpoo river, is the strangest and
most interesting city in the world. The
strangest—if not the most interesting
—things about it have to do with radio.
To begin with, we have more broadeast
stations in this city of less than 5 million
people than do most countries. There are
roughly 40 stations in Shanghai. Every
Shanghailander has one. Two of the best,
XMHA and XMHC. are American-owned
and -operated. XMHA has a shortwave out-
let on 25 meters. The Japanese run 2 sta-
tions and the English and Germans have 1
each, happily located at opposite ends of the
dial. The French operate a powerful station,
and even the local Russians and Portuguese
are represented on the air. With the excep-
tion of 2 or 3 doubtful “foreign” stations
which spend their time broadcasting in Eng-
lish or Chinese, with a smattering of propa-
ganda for one or the other of the European
belligerents, the rest of the broadcasters are
Chinese. The broadeast band runs from 600
to 1,400 kilocycles, and from 1,200 up it is an
inextricable muddle. The Serviceman spends
a large part of his time explaining to cus-
tomers why they cannot hear their favorite
Peiping dramas from a 30-watt station the

SHANGHAI, the Baghdad on the murky

imuyy

ot 1549
AMERICAN RADIO REPM

Tl 3£39Y

Exterior view of Mr. Shunaman s radio shop located
on Bubbling Well Road in Shanghai. Divided into
3 parts, Shanghai comprises {1) the French Conces-
sion, under direct control of the French Consul, (2)
the International Settlement, nominaily controlied
by a Court of the Consuls of the various nationalities
making up its pnPuIahon {but usually referred In
as “English Town'), and (3) the "Chinese area"

now largely a mass of ruins. There are subdivisions:
Hongkew, nominally part of the International Set-
tlement but now called '"little Tokyo", and run by
the Japanese army, and the famous °‘badlands’’,
a district formerly in dispute by the Settlement and
Chinese government but now ''controlled®’ chiefly by
organized gangsters, toughs and the gendarmerie,
and devoted to gambling and opium-smoking, with
murder and other ecw:lly innocent amusements on

the side.
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FRED SHUNAMAN
Serviceman from Shanghai, China

This illustration shows the
author (left): C. C. Chay,
head Serviceman (cnn-
ter); and, benchman
David Savage.

other side of town while a local newspaper’s
500-watter is working 5 kiloeycles to one
side of him.

This confusion had its roots in the begin-
ning of broadeasting here in 1930-’31, when
a few discarded stations were brought in
from America and put on the air. There
was “no law for radio in Shanghai.” Both
the Chinese government and the foreign
powers claimed authority over radic in the
area, and no nation would curb its own na-
tionals for fear of giving the others an ad-
vantage. The number of stations continued
to increase, with power, calls and quality
depending only on the owners’ whims, means
and technical ability. The ¢limax came when
a popular American cabaret owner went on
the air with the call (or query) RUOK.
After this stroke the foreign governments
agreed to Chinese control of radio in the
area. Foreigners operating stations at the
date of agreement were permitted to con-
tinue on the air. “X” calls were allotted to
all stations, and “RUQK"” went off the air
forever!

" The word “program” is synonymous "with
phonograph records here. Some of the Chi-
nese stations use living artists {(notably our
“glass broadceasting station” where the per-
formers are the chief attraction of a res-
taurant seating more than a thousand peo-
ple), but excepting some ballroom broad-
casts, practically all the foreign entertain-
ment is recorded. The American and most
of the Chinese stations depend entirely on
advertising for their living. Some of the
foreign stations are partly or wholly sub-
sidized and are able to put on better pro-
grams, i.e., buy better records! None of the
stations spend as large a percentage of
their time in actual advertising as do the
American broadeasters.

The problem of revenue is not the only
one worrying the Chinese station owner.
Jap and Chinese forces are in a struggle for
contro! of all means of propaganda in this
international settlement, and he is ap-
proached by the opposing sides, asked to co-
operate——or else! If" he falls in with one
party, agents of the other will shoot him

RADIO-CRAFT

on the way to the studio. If he resists and
remains neutral, both sides are likely to go
gunning after him. Some of our most promi-
nent owners and station managers have al-
ready been killed.

Even the life of a foreign radio announcer
is not too dull. The one man to whom every-

one in Shanghai listens--to curse or ap-
plaud—is said to go about his work in a
bullet-proof vest and has 5 bodyguards. He
is Carrol Alcott, the Dakota-born news-
caster who 3 times daily comments on the
political situation and the excellence of
Maxwell House. His outspoken adherence to
democracy in general and the Chinese cause
in particular has earned him the combined
hatred of the Japanese, Germans, Italians
and the Chinese “puppets.” His name is on
Wang-Ching-Wei’s “honor list” of more
than 80 undesirables, a number of whom
have been assassinated since its publication.
Carrol is bearing up well under the honor,
and gets considerable comfort out of the
fact that he is no longer pestered by life
insurance agents.

The warring factions go in for malicious
interference, or “jamming” of displeasing
programs. The Alcott broadcasts were in-
terrupted for several weeks last spring. A
strong ICW note came on the air when he
did and stopped when his broadcast was
over. About the same time a small mission-
ary-owned station, XHMD, was jammed
continuously, nobody seemed to know why.
The jamming on the Alcott news broadcast
has started again, and station authorities
believe the interference comes from a Japa-
nese warship in the river. Retaliation by
jamming the 2 local Jap stations is threat-
ened, and a quiet statement was made to
the effect that the local station has enough
power to interfere seriously with shortwave
broadeasters in Japan itself.

Probably 80 per cent of the receivers in
use here are American. The others are most-
ly English, German and Duteh (Philips).
There is also a Jap regenerative-detector
2-stage audio on the low-price market. This
set, an A.C. version of the old supersqueal-
odyne we used in 1923, is capable of receiv-

JUNE, 1941

for



ing most of the Shanghai stations simul-
taneously, but is not now available. War
conditions in Japan have apparently stopped
manufacture of most radio parts, and Japa-

nese stores here are forced to sell mostly

Chinese and American stuff.

The ancient trade-guild methods of Euro-
pean companies explain the great success
of American radios. 1 once sent to the local
branches of the leading British and Ameri-
can radio firms—>Marconi and RCA—for in-
formation on transmitting tubes. The Amer-
ican concern loaded a chit-boy with a copy
of every piece of literature they had and
sent him over the next afternoon. The Brit-
ish firm hasn’t answered my letter—yet.
Thousands of Chinese studyving radio went
for information where they could get it—
to the American publications and American
companies. They became familiar with
American apparatus, then took positions in
firms throughout <China and naturally
pushed the stuff they understood. The well-
known electron bottle is a “tube” here, not
a valve, though the elevator is a lift and
the streetcar a tram.

Another factor favoring American re-
ceivers is their somewhat greater sensitivity.
Geographical consjderations have made it
necessary to build highly-sensitive short-
wave receivers for America, while the short-
er distances in Europe made it possible for
the manufacturer to concentrate on the
audio end of his receivers, as demanded by
the more critical musical tastes of Euro-
pean audiences. Many of the older European
sets are useless at the great distances we
have to receive, though some of their latest
jobs are second to none.

P.A. is important here. Shanghai has
more dance-halls and night-clubs per square
foot than any other city in the world, and
almost all of them have some kind of public
address system. Most singers will not work
without a mike. All amplifiers are construct-
ed locally, the high exchange making it im-
practical to import them ready-made. Many
of the microphones are also made here. The
transverse-current—a type of carbon mike
—is the most popular, but Anierican veloci-
ty mikes arc widely used, and T have seen
a crystal at one of our best places.

Since the value of the Chinese dollar has
dropped to less than 1/16th that of the
Anerican, a number of locally-built Chi-
nese sets have appeared. The circuit is in-
variably that of a 5-tube super. Made in
small shops, the quality varies from ex-
cellent down to solderless jobs with the un-
der-chassis wiring done with fuse-wire.
Loudspeakers, condensers of all kinds, a
mediocre volume control and other parts are
being made locally, and new items are ap-
pearing daily.

So far, business conditions have been re-
markably good, considering that the ecity is
now an “isolated island” cut off from that
interior on which it once depended for its
very life. The influx of 2 million people
{including most of China’s wealthy), the
war boom and the demand for news, which
makes radio a necessity, has offset the loss
of the hinterland to some extent. The situa-
tion, however, is growing more and more
insecure. Pressure from the outside makes
life in the foreign settlements daily less
worth living, and residents are leaving in a
stream. But Shanghai has lived through too
many “fatal” situations for us to consider
the present one as more than an incident.

=S

WHAT’S NEW IN AUTO-RADIO?

What are the new circuit features of this year's
models which distinguish them from last year's?
For complete circuit analyses see

JULY RADIO-CRAFT
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FISHING'S GOOD AT NORTH ADAMS

... hut we’re not z/oz'ug
much of it this year

Sure, we like to fish—but these
are times when fishing must take a
i back seat. With one big Sprague
plant working exclusively on na-
tional defense orders and with the
other turning out more Sprague
Condensers, Koolohm Resistors
and Test Equipment for the radic
trade than ever before, we've got
a man's size job to do—and we're
doing it. Meanwhile, we take this
[ means of assuring our radio friends
[ that, while putting national defense
wholeheartedly first, we are neither
forgetting nor neglecting them.

SPRAGUE

PRODUCTS COMPANY
North Adams, Mass.

kS

ATOMS
(Miniature dry
sloctrolyties)

| ——

FIXED MICA CONDENSERS

SHOW TIME IS HERE AGAIN

The July 1941 issue of Radio-Craft will carry n complete review of the Radio Parts National
Trade Show which opens this year at the Stevens Hotel in Chicago on June 10th and runs for
4 days. In your own interest. make sure you attend this all-important event. If you miss it,
however, don't fret: just refer 1o July Radio-Craft, on the newsstands early June.

Reserve your July issue of Radio-Craft now.

"Every afternoon we get
Uncle Charlie's Kiddie
Hour from the Television
Studio next door!" —Re-
print from The Merk
Report, April 1941, by
permission of Merk &
Co., Inc.
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NEW PARALLEL-FEED AUDIO CIRCUIT

The following article will speak for itself and requires no comment from

us. It suggests ¢ new dea, in audio amplifier circuits, designed to achieve

incereased fidelity. Readers are invited to submit to Radio-Craft the result
of their analyses of this “C.-T.-Coupled” circuit.

VARIATION of the parallel-feed cir-
A cuit which seems to be something new

is presented here for whatever it may

be worth and is hereby christened the
“C.-T.-Coupled Circuit” or “C.-T. Coupling.
It is rather difficult to believe that some-
thing so obvious should escape the notice
of radio and sound men but like Orville La
France’s voltage-doubler diode, that seems
to be the case. Only a listening test has
been made of it and it seems to give slightly
better results than the standard circuit. If
any of Radio-Craft's readers happen to pos-
sess cathode-ray and sine-wave audio os-
cillator equipment perhaps they might
make comparison tests of it and send in
their findings.

CENTER-TAPPED COUPLING

While transformer coupling is niore or
less passe today, it still has its uses (single-
side to push-pull coupling, modulation, driv-
er to class AB2 or B power grid coupling,
matching such as mike to line or grid, pow-
er tube to line or speaker, various other
matching duties, iselation of cireuits, ete.).

The center-tapped or “C.-T.” circuit
shown here in various forms may be useful
in AB2 or B power circuits, some sort of
modulation circuits or any situation where
a parallel-feed circuit has its advantages.

This circuit was sent in to Mr. Shaney
for comment. He stated that though it was
something new technically speaking, it was

TED POWELL

only a simple variation of the standard
paraliel-feed circuit (quite true) and that
he failed to see any really practical use
for it. He gave the following criticism of it:

(1) Considerable increase of costs of parts
over ordinary circuiting.

(2) The inductance of the plate chokes

would have to be too high to maintain

good low-frequency response.

The capacity value of the C.-T. con-

denser would have to be prohibitively

high to obtain adequate low-frequency

response.

Chokes and transformers will pick up

hum.

Uncontrollable resonance effects might

become evident in a circuit involving

series arranged condensers and indue-

tances.

Any form of direct-coupling between

drivers and power tubes would produce

far less distortion.

For good low-frequency response ex-

cessive costs would be involved (a gen-

eralization of 1, 2, and 3).

@)

4)
()

(6)

(7N

In a telephone conversation with one of
the Kenyon Transformer Co. engineers
(after a letter was sent to them), the writer
was assured that the general assumptions
made by the writer (which follow later)
were correct and that in the engineer’s
opinion the eircuit would perform some-
what better than the standard cireuit. He

added that the uses of the circuit would be
limited and it would be rather impractical
from a commercinl standpoint because of
the cost factor (as in the case of any paral-
lel-feed circuit). His technicians did not run
any “lab” tests on it because the electron-
ies industries are swamped with rearma-
ment orders and they have muech more
pressing work to get done.

Therefore from these two experts’ state-
ments we can deduce the following: While
Mr. Shaney’s criticisms are sound of course,
they hold good for any parallel-feed circuit
and to some extent to all impedance and
transforner circuits, Perhaps the writer's
original letter was not very clear, but the
point in question is not the merits of this
circuit vs. direct coupling (Loftin-White),
but rather the merits of this circuit vs. the
standard parallel-feed circuit.

There are times when transformer cou-
pling must be used. We most certainly would
not direct- or even resistance-couple drivers
to class AB2 or B power grids. The relative-
Iy high grid currents flowing in these grid
circuits would cause excessive voltage drops
in the loading resistors and cause poor grid
circuit *“regulation” and consequent high
distortion. Therefore, we can safely say
that while this circuit may be commercially
impractical, more or less, it is slightly su-
perior to the standard parallel-feed circuit
and will have its uses in P.A. work, custom-
built amplifiers, experimental work, modula-
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tion circuits, as a basis for other “trick”
p.-p. circuits, and so on.

In laboratory- and broadcast-type ampli-
fiers, parallel-feed is sometimes used in a
p.-p. transformer-coupled circuit to improve
frequency response. Of course, where p.-p.
circuiting is involved, the adverse core-sat-
uration effects of the D.C. (direct current)
components of the driver plates do not
exist to anywhere near the extent that they
do in a single-sided circuit because of the
self-neutralizing action of the oppositely-
flowing D.C. coinponents. However, the fre-
quency response is improved slightly for
several minor reasons—exact balance be-
tween the p.-p. driver plates does not usual-
ly exist at all times and some core satura-
tion effects with their adverse effect upon
low-frequeney response (mostly 3rd-har-
monic distortion) are present; leakage re-
actance effects between transformer wind-
ings are decreased with deecreased currents
In the windings, with consequent improve-
ment in high-frequency response; ete.

Where transformer coupling is necessary
and parallel-feed circuiting is used to im-
prove response slightly in a p.-p. transform-
er-coupled eircuit, this C.-T.-Coupled Cir-
cuit will eliminate one condenser, save chas-
sis space, lower c¢ircuit costs, lower intra-
circuit coupling, will eliminate any slight
unbalance effects due to inequality of con-
denser reactances and leakage conductances,
and finally, will theoretically halve the
slight distortion effects introduced by cou-
pling condensers due to slight inductive
reactance effects at the highest frequencics,
capuacitative reactance at the lowest fre-
quencies and adverse leakage conductance
effects.

THEORY

To accurately explain the action of this
cireuit either mathematically or physically
is admittedly a bit beyond the writer. How-
ever, we can reason this way. The power
factor of a transformer runs at about .7 or
.8 lagging. That is, the eosine of the time
angle lag (cosine theta) between the cur-
rent and voltage waves is .7 to .8 or so.
This makes the time angle lag somewhere
about 40 deg. In the case of a 1,000-cycle
note, this would amount to a lag of about
0.005-sec.

Thus, at the transformer center-tap
(“c.-t.””) which we vaguely call the *“zero
point” of the E.M.F. we actually have a
“mid-point” E.M.F. spot which puts out
half the total E.M.F. to either side of the
whole winding and is at any instant just
as positive with respect to one side as it is
negative to the other.

Therefore, we have a zero point of polari-
ty, not voltage, since potentials exist be-
tween points and not at any single point.
Then if we have unity power factor (as in
the case of resistance networks or tuned
circuits), we would also have a coincident
zero point of current polarity (and not
amperes). Quite obviously, if current is
flowing in a cireuit, we would not have a
zero point of current amperes, strictly
speaking, but of current polarity at a e.-t.,
and this current “mid-point” would coin-
cide with the E.M.F. midspoint since the
voltage and current waves are in-phase in
a unity power factor circuit.

In the case of the c.-t. coupling circuit in-
volving chokes and transformers, we would
also have the two zero polarity points at the
¢.-t., but now they would not be coincident
because of the 40° Jag of the current wave.
Therefore, the c.-t. condenser, while block-
ing off the D.C. components from the trans-
former primary, “carries over” the plate-
current-modulating A.C. signal currents
(which lag their driving signal modulating
E.M.F.s by about 40°) by the electrostatic-
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field-storage action typical of any condenser
in any other A.C. circuit.

This explanation is not technically cor-
rect or “rigid” as a mathematician would
say, but it should give a rough idea of this
circuit’s behavior. Ordinarily, even relative-
ly simple A.C. circuits cannot be fully ex-
plained away with word pictures and vector
analyses, and mathematics must be resort-
ed to, especially where electronic circuits
are involved. When more complicated cir-
cuits are involved, even vectors are inade-
quate and several types of higher math
using various approximation methods (set-
ting up “equivalent” circuits) are necessary.

CIRCUITS

In diagrams 1 to 6 we have 6 out of 8
possible combinations of this c.-t. circuit as
applied to both plate and grid sides of a
transformer.

Figs. 1, 2—In diagrams 1 and 2 are
shown the simple improvements over the
standard parallel-feed networks as applied
to the plates of drivers or plate-to-line
coupling eircuits.

Impedance loading will result in a better
bass, more gain and greater driving power.
The greater the impedance of the chokes,
the better the low-frequency response, but
the higher frequencies will begin to suffer
because of the greater shunting (distribut-
ed) capacity effects of the more cumbersome
windings. Therefore a compromise value
must be arrived at to obtain the best over-
all frequency response over the whole audio
spectrum for any given audio amplifier sys-
tem and its local acoustic conditions.

Roughly speaking, at the lower frequen-
cies, if the impedance load drops to with-
in 3 times the plate impedance of the driver,
the frequeney response will fall off about 1
db., and if it drops to about 3 times the
plate impedance, the response will fall off
only %-db. Thus it becomes pretty obvious
that the higher the plate-load impedance
the flatter and more extended will be the
low-frequency response. However, increas-
ing capacity effects in larger chokes (and
leakage reactance, mutual capacity and in-
ductance vs, capacity resonance effects in
the case of transformers in addition to these
factors) begin to have noticeable effects
upon the higher frequencies. Generalizing
briefly, the higher the mu (and the plate re-
sistance or impedance) of an amplifier tube,
the higher must be the compromise value of
load impedance to get satisfactory low-fre-
quency response,

Resistance coupling will result in superior
all-round frequency response, especially at
the higher f{requencies since a far more
“linear” load is placed upon the driver
plates. There are no capacity effects (wind-
ings distributed capacities, winding to core
capacities and also mutual capacities be-
tween windings in the case of transformers),
no capacity vs. inductance resonance effects,
no non-linear constants such as the non-
linear permeability vs. induction character-
istics of core alloys, ete., to worry about.

The higher the values of the plate load
resistors, the further will the low-frequency
response be extended, but the “tinnier”
the tone quality will become because of the
decreasing plate currents, and if the values
of the plate resistors are made excessively
high, a high-frequency cut-off effect will be-
come evident. Again, as in the case of im-
pedance loading, the higher the plate re-
sistance {(and the mu) of the drivers, the
higher must be the compromise value of the
plate loading resistors to get satisfactory
low-frequency response with good over-all
response.

It might be added here that the higher
the values of either plate loading chokes
or resistors, the less harmful might be
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their shunting effects upon the transformer
primary as far as the low frequencies are
concerned.

Fig. 3—In diagram 3 we have what is
probably a circuit of theoretical interest
only. Since the principal reason for parallel-
feeding at the grid side of the transformer
would be the elimination of grid currents
from the transformer secondary to reduce
leakage reactance effects, we would only be
jumping from the frying pan into the fire
in the case of class AB2 or B circuits. The
relatively high grid currents that flow in
these circuits would cause excessively high
variable drops in the grid resistors with
resulting poor grid circuit “regulation” and
consequent high distortion.

In the case of class A or AB1 circuits
there are no “grid currents” (actually there
are minute grid currents of several micro-
amperes) and this particular circuit could
be used under such conditions. However, the
climination of such minute currents from
the transformer secondary should cause no
noticeably beneficial results; and the pres-
ence of the series condenser across the c.-t.
with its slight reactance and leakage-con-
ductance effects should result in slightly in-
ferior results as compared to the standard
direct coupling to the secondary.

Fig. 4.—In diagram 4 we have what may
be a potentially usefu! commercial applica-
tion of the c.-t. coupled circuit. As in the
case of 3, class A or AB1 application would
probably be futile. It is AB2 or B work
where it may have possibilities. In these
efficient power circuits we have a distortion
problem arising from the fact that grid cur-
rent flows.

One of the principal sources of distortion
in a transformer is the leakage reactance
between the sets of windings (primary,
secondary, tertiary, etc.) which behaves as
series inductances and causes mostly ampli-
tude distortion in the form of a high-{re-
quency ‘“‘cut-off.” This adverse effect is
greatly increased when grid currents flow
in the secondary windings.

In practice, this problem in AB2 and B
work is met by the use of suitable step-
down transformers with low-impedance sec-
ondaries, and consequently lower leakage
reactance effects, with the primaries and
lower shunt capacities in the secondaries. In
the case of high-class units, balanced, inter-
leaved. sectional windings are used which
further reduce the leakage and to some
extent the capacity effects.
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Nobody “bosses” CIliff Elliott, chief of the
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Triplett inspection line. Production is up—

way up, but nobody puts the heat on “Inspection” for the slightest
variation from the most hardboiled inspection scrutiny in the Industry.
For it is an axiom in the whole Triplett planlt—regardless of position
or the pressure of orders—*It’s got to be right to be Triplett.”

Under expanded Industrial demand there continues to be no com-
promise in those rigid Triplett standards which have become the Inter-
national Hallmark of Precision and Quality. For more information

write Seetion 166, Harmon Avenue.

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY

Bluffton, Ohlo

All this helps to reduce all 3 types of |
audio distortion at the higher frequencies,
namely, waveform (harmonic), phase-dis-
placement (phase-shift) and mostly ampli-
tude (non-linear amplification) distortion.
Here we have another possible solution to
the problem.

By using a parallel-feed circuit such as
this, we eliminate the grid currents from
the secondary windings without sacrificing
transformer gain or low-frequency reésponse
by eliminating the need for a low-impedance
secondary that would otherwise be neces-
sary. In the case of the grid chokes, there
is no leakage reactance problem involved
since there is only one winding on the
core. Since grid currents are relatively
small, the core is comparatively light and
the choke winding can be of high indue-
tance without having too cumbersome a
winding, and too-high shunt capacity effects,
especially if the core is made of one of the
super-permeability alloys such as special
treated mu-metal or one of the permalloys
prepared from chemically pure ‘“hydro-
genized” iron.

This means that at a good compromise
value of grid impedance we can have both
good low- and high-frequency response with
no sacrifice in gain; and generally superior
results to those obtained from the step-
down input transformer commonly used
here. However, the writer is no sound en-
gineer and his assumptions may be incor-
rect. Perhaps some of our technician-read-
ers can enlighten us on these points.

Fig. 5.—In diagram 5 we have what would
be more of a theoretical circuit than any
practical set-up because of the excessive

costs involved—unless, of course, the cir-
cuit constructor has a plentiful supply of
chokes on hand. |

Fig. 6 —In the circuit in diagram 6 we
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have a limited use in the case of small class

AB2 beam-power tubes where not much

driving power would be required. In such a
| case, better fidelity would be obtained than

that possible with plate chokes.

We still have the possibility of resistor-
resistor, and choke-resistor combinations.
These would probably be impractical for
reasons explained for circuit 3.

In all of these circuits, a value of 0.5-mf.

I is shown as the recommended capacity value
for the t.-t. coupler. This is a compromise
value and it can vary over a fairly wide
range without greatly affecting frequency

Iresponse If we use too-low a value, the
increased capacitative reactance of the

|smallet condenser will cause a slight bass
cut-off. If we use too large a value, the
increased value of the slight inductive re-
actance of the cumbersome condenser will
cause a slight amount of distortion and cut-
off effects at the highest audio frequencies,
and harmful leakage conductance effects
will be present, although the low-frequency
range will be extended slightly. Some ca-
pacity from 0.1- to 1.0-mf. should be chosen,
preferably near to 0.25-mf., depending to
some extent upon the impedances and fre-
quency characteristies of the circuits being
coupled. Whatever value is finally chosen
after careful tests, a high-voltage “non-
inductive” tubular eondenser is recommend-
ed in order to keep harmful leakage and

high-frequency inductive effects down to a

minimum.

A factor entering into consideration here
is the mild series-resonance effects occur-
| ring between the c.-t. condenser and the
| transformer primary halves. This resonance
effect is not very serious since the relatively
high ohmic resistance of the primary damp-
ens-out circuit resonance to such an extent
that only slight signal E.M.F. rises occur
about the resonant frequency at the lower
end of the audio spectrum. The choice of
an optimum value of capacity, usually about
0.5-mf., will tend to flatten-out and extend
the low-frequeney end of the circuit’s fre-
quency response curve.

Fig. 7—In diagram 7, we have a further
extension of the c-t. idea; it is a theoreti-
eal circuit which might be called a direct-
shunt-feed or a *“ds.f.” circuit.

While a D.C. potential will exist in the
primary, no D.C. can flow in it since it

In my Editorial for March, entitled,
#Utility Radios,” 1 listed a number of ideas
by which radio sets can be made more use-
ful than they are today. 1 also mentioned
the fact that while there had been many
lamp - radio combinations, we had not come
across any midget lamp - radio utility re-
ceivers so far.

Just to show that it ean be done, I took
a Detrola midget set and combined it with
a low-priced lamp, as shown in the illustra-
| tion. This particular lamp, which in quantity
costs less than 50c apiece, was chosen, first
because of its small size, and second, be-
cause it has a swivel arrangement whereby
the lamp can be moved forward and back-
ward to throw the light wherever wanted.
As the illustration shows, the combination
makes a rather pleasing design., and it
looks mueh better in reality than the photo-
graph would lead you to believe. The lamp,
of course, works independently of the radio
set and you need not turn on the radic set
for the lamp, or vice-versa.

I am convinced that there is an excellent
market for sets of this type and if some
enterprising manufacturer will get behind
it, I am sure thousands of them can be sold.

H. GERNSBACK

RADIO-CRAFT

would have no place to go. There is no D.C.
potential gradient across the primary or
any part of it, and it exists only between
it and the “ground” or the chassis. Since
there is no circuit between these points, no
D.C. can flow in the primary. The A.C. sig-
nal inodulation components of the tubes’
outputs will flow back and forth through
the primary since it is shunted across the
tube plates. Thus we eliminate the 3 detri-
mental effects of the condenser. However
we have leakage, dielectric stress and
the presence of relatively high D.C. poten-
tials in the transformer windings to con-
sider now. Though only miner factors, we
might conclude that the c.-t. condenser rep-
resents the lesser set of evils. This d.s.f.
circuit can be used by Servicemen in the
makeshift, temporary or emergency repair
of class AB2 or B driver circuits.

Fig. 8—In Fig. 8 we see the C.-T-
Coupled Circuit as applied to a single-sided
driver. Thus we now have 8 possible loca-
tions for the blocking condenser as well as
for the primary “return” lead. In the case
of the condenser—at the P side of the pri-
mary, at the “B--" side or across the c.-t.;
and, in the case of the primary return lead

-to ground, direct to the cathode or to the
same “B-+” spot as the plate lead resistor
or choke.

Generally speaking, the preferable circuit
is the one where the blocking condenser is
on the “B+" side of the primary and the
return lead is run direct to the cathode. In
the case of the e.-t. circuit, the return lead
is run to the same spot as the plate load in
order to improve circuit balance. If the re-
turn is run to ground or the cathode, only
one-half of the primary will carry a D.C.
potential and we will have some electro-
static and leakage unbalancing effects. As
the circuit stands, there is still a D.C. poten-
tial difference between the 2 primary halves
equal to the plate load drop, but now both
halves carry D.C. potential. No special
advantages are claimed for this circuit and
it is presented here as a thought provoker.

These circuits may be rather impractical
from a commercial standpoint and perhaps
may not even be anything new. However,
they are presented here in the hope that
they may find some application in special
circuits or serve as the bases for other
circuits.

UTILITY RADIO RECEIVER
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SOUND ENGINEERING

Free pe.ﬂ'y‘n and -ﬁc(w':!oty Service
For }?ac(t'o-étaét Subscribers

Conducted by A. C. SHANEY

Thig department is being conducted for the benefit of RADIO-CRAFT subscribers. All
design, engineering, or theoretical questions relative to I’.A. installations, sound equip-
ment, audio amplifier design, etc., will be answered in this scction. (Note: when questions
refer to circuit diagrams published in past issues of technical literature, the original,

or a copy of the circuit should be supplied in order to facilitate reply.)

No.
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~THIS CIRCUIT OOES MOT
WORK CRODERLY .
SEE TEXT FOR REASONSG =~

80 _r

-

FIXED-BIAS 6L6 AMPLIFIER

The Question . . .

In regard to the amplifier shown as Fig. 1
in Radio-Craft for March, 1940, page 531
(shown below, Fig. 1—Editor), eould I use
the same diagram but in place of 25-W. out-
put, get 34 watts by using 25 volts fixed-
bias on the 6L6s?

I understand that I would have to use
appropriate transformers, etc, but would
I have to change the rest of the schematic?

Although no bias resistors or condensers
are used on the input stage of the ampli-
fier, wouldn’t these resistors increase the
gain? Please advise, What size resistors?
What tube can I use to replace one of the
6SCT7s so that T will have only two micro-
phone inputs and one phono input? What
plate current would two 6L6s draw at the 34-
watt output level with -25 V. cathode fixed-

bias? What screen-grid voltage and current
would have to be applied?

Can a 500-ohm line be of any length?
Is the kind of wire important?

LeEROY W. JOHNE,

ldeal Radio Service,
Sheboygan, Wis.

The Answer . . .

In order to obtain 34 watts with mini-
mum distortion, the driver circuit of the
amplifier would have to be changed so that
it could deliver at least 140 milliwatts of
power to the control-grids of the fixed-bias
push-pull output stage.

For your convenience, I am giving com-
plete data on the latest publiched rating
for 6L6s operating in either the 31- or 47-
watt condition (values are for 2 tubes):

Fized-Bias
Plate V. 360 360
Screen-grid V. 225 270
Control-Grid -18 225
Peak A.F. grid-to-grid V. 52 72
Zero-sig. plate ma. 78 38
Max.-sig. plate ma. 142 205
Zero-sig. screen-grid ma. 3.5 5

Max.-sig. screen-grid ma. 11 16
Effective load resistance,

plate to plate, ohms 6.000 3,800
Peak grid-input power,
nmilliw.* 140 270

Total harmonic distortion, 9** 2 2
Max.-sig. power output, watts 31 47

Inserting bias resistors in the cathodes of
the 6SJ7s will not increase the gain of the
input stages. In fact, it will probably reduce
the gain between 1 db. and 3 db., depending
upon the cathode resistor used. If bias for
the input stages is desired (and it may be
necessary if the input signal voltage is
high), use a 3,000-bhm resistor in each
cathode circuit, bypassed with a 10-mf. or
20-mf. condenser.

You may replace the lower 6SCT tube
with a single 6SF5. The common 2,000-ohm
cathode resistor should be increased in value
to 2,700 ohms, and the common 6SC7 10,000-
ohm plate-load resistor should be increased
to 15,000 ohms.

A 500-ohm line can be of any reasonable
length, provided its D.C. resistance is not
too high and its shunt capacity is not too
great.

For a complete discussion of this phase
of the subject, refer to “A.F. Amplifier
Load-Matching Technique,” which appeared
in the March, 1940 issue of Radio-Craft (see
page 539).

*Drilver stage should be capuble of supplying the grids
of the ¢class ADB2 stage with the sPecified peak values at
low distortion. The effective resisiance. per grid eircuit,
of the cluss AlLZ siage should he Kept below 500 ohms
and the effective tmpedance at the hixhest deslred re-
sponse freQuency should not exceed 700 ohms,

**With Zero-Linpedance driver and perfect regulatton,
plate-circult distortion does not exceed 2%. In Dractice,
plate-veltage resulamtion. sereen-erid voltage regulstion,
and control-grid-hlus  regulation should be not greater
than 5%, 5% and 3%, respectively,
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Order your copy NOW—the only

P. A. HANDBOOK

HAT no book has yet been published which

covel

5 amplifiers and sound systems (also Kindred uy‘:
ema). in one complete. authentle volume is almost
unbeljevable, Vet. It Is n fact. there §s no book in
P—lm which caovers Puhlic Address from A to 7.

o bridge this wide-sprend gap, RADIO-CRAFT wlill
Publish 2 compleéte, r nificent volume on Public
Address of such magnitude—so comPlete and authorlta.
tive—that every man engaged In radic can 1

A n have th
a theoretical and Practical knawledge of the function

and oberation of sound systems. The edliarisl Dares THE CONTENTS

e iofilled with Instruction and replete with To aectuallv show the scope and mafTitude of the
gatrations, that the ‘volume fully justifies it title AMPLIFIFR HANDBOOK AND PUBLIC ADDRESS
DRESE QUIDEC'FIER HANDBOOK AND PUBLIC AD- UIDE. an anniysis of the contents is found at the
PR e Thix great NANDBOOK of l‘ur;illc Ad- right. showing the breakdown of the matetial featured
ratently b D® read and atudled by thoke whe con- Wihin ench particular section, A thoTOugh reading of
' ulld. service and sell sound cuuipment the contents shows the completehess of this K.
RADCRAFT PUBLICATIONS = 20 VESEY STREET = NEW YORK, N.Y.
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AND AUTHENTIC
P.A. BOOK PUBLISHED

A MATCHLESS VOLUME
find
dlo or

finds the AMPLIFLER WANDEOOK AND PUBLIC AD-

from an exceptionally large nuniher of sources. the
ifferent  subjects

coordinnting every concelvable branch or sub-division

volume covers nearly a hundred d

of Public Address.

RADCRAFT PUBLICATIONS, INC. « 20 VESEY STREET + NEW YORK, N. Y.

find_my remittance of 25¢ for whiech
§940 AMPLIFIER HANDBOOK AND PUBLIC ADDRESS

GUIDE,

- others. for triends, also POSTPAID @ 23¢ each.

ddress

State
money aorder: rezister letter
unt T S Postare Stamps

any engineer-
P. A. man

end me_POSTPAID, one copy of your NEW

RC-641

A Resume of the Contents of the

AMPLIFIER HANDBOOK
AND PUBLIC ADDRESS GUIDE
FOREWORD

INTRODUCTION )
Definitions—decibels, frequency, in-
put, output, impedance, etc.
SECTION 1—SOURCE
Carbon microphones (single-button
and double-button)
Condenser microphones
Velocity (ribbon) microphones
Dynamic microphones
Crystal microphones  (sound-cell
types, erystal diaphragm types)
Cardioid microphones
Contact microphones
Phonograph pickups (magnetic types,
crystal types)
SECTION II—AMPLIFIERS
Voltage Amplification
Design of resistance-coupled volt-
age amplifiers
Commercial voltage amplifier
The Power Stage
Class A amplifiers
Class AB amplifiers
Class AB: amplifiers
Class AB. amplifiers
Class B amplifiers
When to apply class A, AB, and B
amplification
Power Supplies
Half-wave rectification
Full-wave rectification
Voltage doublers
Filter Circnits
Power supply regulation, ete.
Practical IHints on Amplifier Con-
struction
Microphonism
Placement of components
Tone compensation
Inverse feedback
Remote control methods
SECTION 1II—DISTRIBUTION
The Loudspeaker
Dynamic speakers
Speaker performanee (frequency
response, efficiency)
High-fidelity speakers
Speaker Baflles and flousings
Outdoor speaker installations
Power cone speakers
Radial (360° distribution) speaker

baffles
SECTION IV—COORDINATION

Input impedance matching

Matching speakers to P.A. installa-
tions

Phasing speakers

Effect of mismatching speakers to
amplifier output

A typieal P.A. installation (in a
skating rink)

SECTION V—USEFUL PUBLIC
ADDRESS DATA AND IN-
FORMATION

Speaker matching technique
The ABC of Db, VU, Mu, Gm and

Sm

Charts and formulas useful to the
practical P.A. sound man

Handy index to important articles
on public address and sound

[N

Order Your Copy NOW—

é[ip @oupon and
Mail Toa’ay.’
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MOTORBOATING CURE

The Question . . .

I recently built the 3-stage amplifier, dia-
grammed on the enclosed sheet (Fig. 2) for
a steel guitar with a magnetic pickup. I am
having difficulty with it.

When the pickup is hooked into the input
terminals, all T get is motorboating while
with the input lead to the 2nd tube, the
tone is good and it amplifies, but does not
give sufficient volume. Also, there is some
hum which disappears when the finger is
touched to any part of chassis or shielding.

I think the trouble is feedback, but I do
not know where. The physical arrangement
is exactly as diagrammed; the first 57 is
shielded. as are all pickup and grid leads.

I would greatly appreciate a solution to
this puzzler, either direct or through the
“Sound Engineering” column of Radio-
Craft.

C. W, KUNKELMAN,
Pendleton, Oregon

The Answer . ..

I dor’'t know where you got the cireuit
diagram from which you built your ampli-
fier. It is obvious that the designer was
primarily interested in using the smallest
number of parts and at the least expense.
You must surely be aware of an axiom in
engineering that whenever a circuit is
stripped to its bare essentials, some sacri-
fice in dependability., performance, or sta-
bility must be made.

In your amplifier, stability has evidently
been completely overlooked. There are at
least 3 possible causes for the motorboat-
ing condition that vou complain of.

(1) The use of a common eathode resistor
in a high gain 2-stage cascaded amplifier is
highly unsatisfactory, particularly when
the cathode resistor is inadequately by-
passed. 1 would suggest that a separate
cathode resistor and bypass condenser be
employed for the second 57 tube.

(2) f this does not fully correct the
trouble, then the condenser which bypasses
the isolating resistor connected to the plate
load of the first tube should be increased
to at least 4 mf.

(3) If some trouble still persists, the 2nd-
stage screen-grid circuit should be altered
so that a separate resistor and condenser
network is employved to isolate it from the
screen-grid of the first stage.

The reason the amplifier does not give
sufficient volume when your pickup is eon-
nected to the input of the 2nd stage, is
that under this condition, you have insuf-
ficient amplification to drive the output
stage to full power.

You will not experience this difficulty
when you utilize the gain of the 1st stage.

The hum trouble can be eliminated by
shielding the pickup eoil as much as possible
from external body effects.

The 2% volt winding should be center-
tapped and grounded. If a center-tap is not

COMPLETE
SYSTEM cousisting of 6.8 hnign fideluwy
Watt  Ampllfier complele mounted |

14-18 WATT AMPLIFIER

FINISHED IN ATTRACTIVE BROWN WRINKLE
H BRILLIAP&LT%HI_}OME TRIM.

OESIGNED FOR CONTINUDUS SERVICE.

This amplifier will operate as man¥ as ten 12~
I'M Speakers. It i3 ideal for use in average slize
auditoriums. ehurches and theatres. It wlll overate
with any modern high impedance mierobhone.
Specifications: 14 Wutts normial. 18 Walis peak.

Mike Input channel (i15 db. wxain). Fhono
| input channel (70 db. gaiu
Tubes“_:;se!: 1—6SCT. 1—68J7. 2—6VeGT, 1—
WAL
Dutput Impedances: 2. 4, 8. 500 ohms.

comm.:h: PORTABLE SYS.
Model 2160 less TEM conslsting of 14-18 Watt
tubes and cover $11.95 Anémcl;wr c;m'plev.e ‘f)‘u“ tubes
an VL feavy rh
Wit of Matched Hdnllly 127 PM Spcnkrtr!; whh
5 et of speaker cable. Also

b 50 feet of ¥ b

Tubes ........ 3.00| inciuded §u a streamlined hih
quinlity (‘rynLu mhke
Streamlined | and desi stand 838 95

Decorative Cover [.50] Price

PORTABLE with tubes and cover. 8 b
speaker l|eather: l\i' case Ineluding  stand.
n a scientific a

°7.95
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6-8 WATT BEAM
POWER AMPLIFIER
{Not lNlustrated)

This amplifier has been desifNed as
. complete utillty amplitler for all
low power applleatlons, Tt Is ldeal for
use as a hlgh quallty "phono-amplifier,

Specifieations: ¢ _Watts normal,
wWatts peak. Mike Input channel’
(100 ab. gain). Phono lubut chan-
nel (60 db. gaip)

Tubes used: 1—6V6GT, 1—68CT, 1—

5000 ohms to

5\W4QT.
OQutput Impedance:
speaker, 1000 1o 2000 ohm tield.
LESS TUBES AND COVER
$1.22 Kit of matched
tubes.
$1.50 Protective cover.
BN ex portahle microphone and desk
1

h duility  crystal

Price ... .

25-30 WATT AMPLIFIER

FINISHED 1N BROWN WRINKLE WITH BRIL-
LIANT CHROME TRIM.

INGLINED GONTROL PANEL.

INVERSE FEEDBACK

This ampllifier has been deslgned to meet the most
exacting necds of the 1"\ Industry. It has ample
power 10 cover larger outdoor areas as well as
practically ull indoor auditorlums. This amplifier
1: extremely flexlble as it is equipped with four
input channels which are indlvidually controtled
Specifications: 23 \Watts normal. 30 Watts peak.
2 Microphone luput channels (122 db. gaind.
2 1hono lnput_chaunels (81 db. Rain).
Tubes used: 3—6SF5. 1 -4NT, 2—L4G, 1—0HG.
Outout !mpedanee: 2, 4, 8 IG. 500 ohms.

COMPLETE PORTABLE SYSTEM

consisting of 25-30 watt  Ampll-
COMELENE ier complete with tubes, 2 llenv?
WwWITH TUBES |Duty illen  Fldelily ~ 12%
Speakers, I chrome frictlon elulcn
PRICE floorsstand and hikh ¥Tade crystal
microbhone.
$32'95 PriCe gsits D SPNE TS 867-95
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FEDERATE]

PURCHASER INC.

DEPT. R-61

NEW YORK CITY

available, a 100-ghm potentiometer should
be placed across the winding and the mov-
ing arm grounded. The arm should be ad-
justed for some optimum setting which
produces minimum hum. You might also try
connecting the chassis of the amplifier to
some external ground.

A RADIO OL’ TIMER THINKS BACK AWAYS

J. R. Poppele, chief engineer of W OR, who
has been 1with the Newark station since it
first went on the air in February, 1922, re-
members the early days of radio . . .

. . . When the first transmitter was a 250-
watt outfit that had been used by deForest
himself in some of his experiments. This
pioneer transmitter was bought and rebuilt.
... When all of WOR was in one small,
crowded room in the furmiture and radio
department at the Bamberger store. The
room was not gnly the studio, it also con-
tained a piano and the transmitter,

RADIO-CRAFT for JUNE,

. . . When Poppele borrowed some oriental
rugs from the rug department. which was
on the same floor as the station, and used
this carpeting as acoustical treatment for
that one and only studio.

. . . When its first microphone was a con-
verted telephone transmitter with a phono-
graph horn at one end.

... When the news that the station had
been heard in Staten Island, Asbury Park
and Brooklyn was big news, and the sta-
tion took a newspaper advertisement to tell
the world about it.

1941

Now Ready: Sylvania’s Tube Complement Book,
1941 Edition. Improved, revised, enlarged . . .
more valuable than ever. Has tube replacement
information for 100,380 tubes or sockets and The
First and Only Compilation of Panel Lamp Num-
bers! The patented, Hold-Tite, WIRE-O binding
keeps book together. allows you to open it flat
without cracking or tearing. Send 35¢ to

Hygrade-Sylvania Corp.. Dept. RC80, Emporium,
Pa.

HIGH
EFFICIENCY !
University Reflex
Speakers will pro-
Ject sound clearly
for two miles with
less than 25 watts
input.  write for

catalogue.
UNIVERSITY
LABORATORIES
195 Chrystic St.
New York City

. .. When WOR, on October 1. 1922, broad-
cast the first international program to
Europe. Sir Thomas Lipton delivered an im-
pressive message. the orchestra played, and
the broadcast was heard in London.
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LATEST ACOUSTIC SPEAKER HOUSINGS

[llustrated and described are new *“Triangular” and “Bass-Reflex” Loud-
speaker Housings designed to afford increased fidelity of sound-response
and to affect improved sound distribution.

H. C. Reinhardt and H. W. Stewart

for the following descriptions of, re-

spectively, a 3-cornered loudspeaker
housing, and a new design of acoustic baf-
fle. The descriptions include useful informa-
tion on the practical applieations of these
housings.

RADJO-CRAFT is indebted to Messrs

PERI-CONIC SPEAKER ENCLOSURE

The triangular shape and styling of the
new ‘““Peri-Conic” Speaker Enclosure, Fig.
A, offers a number of advantages over the
conventional wall speaker housing or square
cabinet type of enclosure. The new Atlas
Sound speaker baffle, as shown in Fig. 1A,
has physical dimensions and eonstruction
permitting:

(A) Corner speaker mounting;

(B) Side-wall mounting for oblique

sound projection;

(C) Central cluster arrangements in

groups of 4 for 360° coverage.

Many other applications or methods of
mounting can be easily determined to suit
the sound coverage requirements of the
particular locations.

The baffle design of the *“Peri-Conic¢” is
such that it prevents the back pressure wave
of the cone speaker diaphragm from strik-
ing a flat surface, as it would inside a
square cabinet. It might be mentioned at
this point that many broadcasting and re-
cording studios are now being constructed
in a triangular shape, or other than a per-
fect square or rectangle. The internal di-
mensions of the “Peri-Conic” Enclosure are
triangular in area, thus reducing the cabi-
net resonance to a minimum.

The back-pressure release cut-out, direct-
ly under the cone opening, provides a re-
lease for the back pressure normally built
up inside the enclosure. This opening, being
on the front panel, directs the back pres-
sure of the cone diaphragm in the same
general direction as the pressure wave gen-
erated by the front side of the cone dia-
phragm. This factor increases the overall
efficiency to some extent, and results in an
extension of the frequency response.

The same principles used in designing an
acoustically perfect studio can be applied
to a speaker enclosure in order to lessen
frequency diserimination due to reverbera-
tion, standing-wave cancellation, ete.

New, commercially-avail-
able loudspeaker hous-
ings. A.—The triangular
'Peri-Conic’ speaker en-
closure developed by At-
las Sound Corporation.
B.—the Bass-Reflex Acous-
tic Chamber of Ray-
Lab, Inc.

The “Peri-Conic” Enclosure is designed
for use with all 12-in. cone speakers, usually
those that are sold for general Publie Ad-
dress application. The enclosure is recom-
mended for all speakers which do not ex-
ceed 6 ins. in depth.

No damiping material or sound absorbent
padding is used internally, although the ex-
perimenter may find that a particular
speaker may be aided slightly if a layer of
acoustic hair-felt or other material is at-
tached internally.

TYPICAL APPLICATIONS

Figure 2A illustrates a typical bandstand
or platform imstallation when the miere-
phone is located at one end of a rectangular
room. The “Peri-Conic¢” enclosures are
mounted on both side walls, some distance
forward from the microphene position.

The sound waves, originating from each
speaker, cross at a point somewhere ahead
of the microphone. This speaker set-up of-
fers smooth and uniform coverage, also re-
ducing feedback to a miininium. The small
area directly in front of the platform is
normally covered by the orchestra or vo-
calist without the necessity of sound am-
plification.

Another similar set-up is deseribed in
Fig. 2B. In this application it will be noted
that the bandstand and microphone are
located at a center point along one of the
long walls of a rectangular room.
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Fig. |. Details of the new baffles. A.—Phantom view of the corner-of-room, trisnqular ''Peri-Conic*’ loud-

speaker. B.—Front phantom view of Bass-Reflexr Acoustic Chamber. C.—Side view.
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Figure 2C describes a more difficult in-
stallation in a long hall where undesirable
conditions of reverberation are present, due
to a vaulted roof or long and hard wall re-
flecting surfaces. The speaker placements
suggested in Figs. A and B would not be
entirely suitable because the necessarily
higher output level of the speakers would
result in reflections of sound that would
impair the quality or intelligibility of the
reproduction.

1f a number of lower-powered speaker
units are used at a low level, the sound will
be diffused simultaneously over the whole
audience and eliminate the reverberant ef-
fect.

Cafés and places of entertainment having
a circular bar or stage, with the microphone
located in the dead-center of the room pre-
sent another kind of coverage problem il-
lustrated in Fig. 2D. The fact that the
speakers are pointed directly at the micro-
phone may cause some concern, but if a
number of speakers are used as illustrated,
each one operating at a low level, the sound
is uniformly distributed. The uniformity of
sound distribution eliminates the “beam ef-
fect” or wall reflections that often kick
back into the microphone with resultant
feedback or acoustic howl.

FOR LARGEST LOCATIONS

Figure 2E describes an installation that

may be employed in a skating rink or in-
door stadium. The noise level is very high
and considerable sound output is necessary
to overcome the normal background noises.
Four of the “Peri-Conic” triangular baflles
can be easily grouped in a c¢luster and sus-
pended in the direct center of the location.
If additional sound level is required, the
corners can be utilized for mounting indi-
vidual speakers directing sound to the cen-
ter of the room.
It is often difficult to hit upon the most
perfect arrangement without some prelimi-
nary tests and investigations. Don't depend
on coverage formulas—the time spent in a
careful swrvey of the acoustical conditions
will always be worthwhile.

The correct phasing of speakers in mul-
tiple installations is extremely important.
Whenever 2 or more speakers are used,
they must be connected so that all cones
or diaphragms move in the same direction
at the same time. A good method to utilize
to assure phasing is to mark the terminals
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of identical speakers in an jdentical manner.

If the speakers are connected so that all
the terminals connected to one line are
identical, the speakers will be in-phase. An
aural method can also be used for deter-
mining phase relationship. If 2 speakers
are operating, and the sound appears to be
coming from 2 distinct locations or from
each speaker individually, you can be rea-
sonably assured that they are out-of-phase.
Changing-over the input connections ‘on
either speaker will rectify this condition
and the sound will then appear to be coming
from one source.

It might be well for the sound engineer
to conduct a phasing experiment in order to
become acquainted with the aural test de-
scribed.

BASS-REFLEX ACOUSTIC CHAMBER

The second design of loudspeaker housing,
the Bass-Reflex Acoustic Chamber, is pic-
tured in Fig. B; the details of its construc-
tion are shown in Figs. 1B and 1C. The
theory and basic prineiples developed in this
speaker chamber are entirely new and dif-
ferent. This new design it is claimed, affords
the following desirable results:

(1) Bass-reflex response.

(2) Desired bass cut-off.

{3) Resonant tuning to give hall and
auditorium acoustical conditions.

(4) Perfect phasing of tones, from
back and front of speaker, from zero
to the highest audible frequency.

(5) Ability to obtain the maximum
efficiency of the speaker unit.

{6) Elimination of distorting vibra-
tions of the speaker cone at ultra-high
and -low frequencies.

The first facts brought out, by an analysis
designed to secure the above results, were
that the basic formula depended upon ob-
taining a zero medium, for maintaining the
air pressure mechanically developed inside
chamber 1, Fig. 1B, in perfect balance with
the outside atmospheric pressure.

Using this as a basic medium, it was pos-
sible to regulate our bass-reflex response
by the size of the opening in chamber 1,
which aects as an air valve.

Further research disclosed the necessity
of finding the principle upon which to com-
pute the proper cubic inch size of chamber 1.
It was found that this depended on the size
of the cone, and the flux efficiency of the
permanent magnet or field coil.
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No need to sacrifice dependability when
seeking the convenrence which pocket-
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It was found by experiment that the ef-
ficiency of the speaker could be varied over
a wide range by changing the size of cham-
ber 1. Although it was then possible te con-
trol bass-reflex response, only a very limited
range of bass cut-off could be obtained to
meet all conditions. The basic principle
that controlled this feature of the acoustic
chamber, it was found, was the degree of
taper of the exponential air column, Fig. 1C.
between orifice A and orifice B; and, the
proper sizing of orifice B, Fig. 1B. Resonant
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tuning of the acoustic chamber, which is
necessary in order to maintain a 180° out-
of-phase relationship between front and
back of the motor unit, was also controlled
by proper design of the air column.

Up to this point, experimental verification
of the calculated results had progressed sat-
isfactorily, but then a new problem arose.
Distorting vibrations developed due to the
power of the speaker being so increased
within so compact an acoustic chamber. This
was corrected, in part, by gluing the acous-
tic chamber in its construction; and, by
properly placing an acoustic material in-
side of chamber 1. Fig. 1B.

USEFULNESS

Use of the above-described construction
of an acoustie chamber, in combination with
a loudspeaker-unit of proper type, results
in a loudspeaker combination capable of re-
production over a frequency range of 24 to
19,000 cycles, without resonance peaks.

These acoustic chambers, being very com-
pact, can be used for portable use as well
as permanent installations. Three sizes have
been perfected, namely, for 10-in. speakers
handling up to 15-watts power; 12-in.
speakers, handling up to 25-watts power;
and, 18- to 18-in. speakers rated at up to
50-watts power-handling eapacity. These are
all in the box type as shown. Two more
types will soon be perfected, one corner
tvpe and one wall type.

These Bass-Reflex Acoustic Chambers
have been proven by test to be capable of
solving many problems in “acoustically dif-
ficult” halls, gymnasiums, and auditeriums.

Messrs. Reinbardt and  Stewart are eonbected with
respectively, Atlas Sound Corporation, and Ray-Lal, Inc.,
muanufacturers of the new speaker housings described in the
forcgolng artlcle,
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£ /”anuﬁactute'c Comments on

"MODERN MICROPHONE TECHNIQUE"

The following letter discusses statements, concerning directional, semi-
directional and non-directional sound cell and diaphragm types of crystal
microphones, published in a 3-part article in Radio-Craft.

i E have before us the article entitled
W “Modern Microphone Technique” in

the February issue of Radio-Craft

and are taking the liberty of writ-
ing you in regard te certain statements con-
tained therein. Qur company, The Brush
Development. Company, is the only com-
mercial source of Rochelle salt crystals in
this country, as far as we know, In addi-
tion to manufacturing piezoelectric devices
ourselves, we license others to make such
devices using our crystals. We enclose (ap-
pended.—FEditor) herewith for your atten-
tion a list of our licensees.

We maintain an engineering laboratory
which specializes in piezoelectric problems,
and in making the following comments we
are relying on the experience which we
ourselves have gained in dealing with crys-
tal devices. We believe there are a number
of errors and omissiens in the article that
cre likely to give the reader a false con-
ception of the qualities and limitations of
crystal microphones.

The paragraph headed “Crystal” begins
by stating that “There are 2 general types
of crystal microphones on the market: (1)
the sound cell type, and (2) the dual-dia-
phragm type.” Crystal microphones should
be divided into the sound cell type and the
diaphragm type, the latter including both
single and dual diaphragm. The single-dia-
phragm type greatly outnumbers the dual-
diaphragm and sound cell types combined.
In this connection, note that all the 6 crys-
tal microphones ijllustrated at the bottom
of page 489 are of the single-diaphragm
type.

The “Crystal” paragraph compares fre-
quency response, impedance, output, etc., of
the seund cell and dual-diaphragm types and
much of this information is incorrect, or is
misleading in that it is applicable to partic-
ular microphones but not to the whole class
of microphones. Since the comparison is he-
tween the sound cell type and only one
small part of the large class of diaphragm
types, we shall not attempt to take up point
by point the incorrect statements but rather
we shall present what we believe to be a
corrcet summary of the properties of crys-
tal microphones.

It is difficult and often misleading to com-
pare different types of microphones since
microphones in the same general class may
vary even more in their properties than
representative microphones in different
classes. This requires that direet compari-
sons between individual models of different
classes be avoided, er be made with great
caution, as otherwisc the comparisons may
lead to false conceptions of the classes as
éntireties. On the other hand, general com-
parisons by eclasses may hide outstanding
qualities of certain specific models. Having
these limitations in mind we believe that a
correct summary of the properties of the
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A. L. W. WILLIAMS
President, The Brush Development Co.

The 3-part article "Modern Micro-
phone Technique," which appeared seri-
ally in the February, March and April,
1941, issues of Radio-Craft, has aroused
comments prq and con in many quarters,

As authors L. Fletcher and H. 5. Manney
pointed out, " 'Microphone Technique,’
as such, is a big subject to cover in a sin-
gle series of articles . . . and this series
. . . has been merely an attempt to sum
up some of the ideas which . . . are in
current belief and use today." The diffi-
culty of presenting an article that would
be approved by all the opposing groups
in the microphone field was recognized
during the early stages of the prepara-
tion of this article, and it was only by
using the approach to the subject em-
bodied in this series, that some measure
of equity between these divergent views
could be found.

Diametrically opposed information con-
cerning the use of microphones was ob-
tained not only from technicians—prac-
titioners in the field—but manufacturers
as well.

“"Modern Microphone Technique' was
intended, and to this extent has served its
purpose, as a background against which
differing opinions on the subject could be
projected.

We are happy to present the accom-
panying letter which expands one class
of microphones in operation; if and when
equivelent material is submitted to Radio-
Craft on allied classes, we will be glad,
too, to give this material display.

Sound and Radio technicians long have
lacked practical, applicational informa-
tion which attempted to coordinate all
the differing opinions, and associated in-
formation and characteristics data, etc.,
currently available. It is hoped that "Mi-
crophone Technique" has altered this sit-
vation and that Radio-Crafr readers now
will feel more ""at home" with microphones.

crystal types now available is as follows:

Response.—Sound cell microphones as a
class have flatter, wider response than dia-
phragm crystal microphones as a class. The
dual-diaphragm is an outstanding example
of a high-quality diaphragm type and has
better response than some sound cell mod-
els, but is excelled by other sound cell mod-
els. For example, we make a Laboratory
Standard sound cell microphone which has
such flat response through the audible range
and beyond that it is used for calibrating
other microphones, but for the ordinary
range one can achieve flatness with high
output more cheaply by using a diaphragm
construction.

RADIO-CRAFT

Impedanece.—With the exception of a few
models equipped with step-down transform-
ers (for use on 500-, 200- or 50-ohm lines),
all erystal microphones are of the “high-
impedance” wvariety and are intended to
work inte the grid circuits of amplifiers
through shielded cables. The impedance is
similar to the impedance of a cendenser and
the length of cable that can be used without
serious loss of output depends on the ca-
pacity of the microphone, higher capacities
(lower impedances) permitting longer
cables. The loss due to cable eapacity is, in
practically all cases, the same at all fre-
quencies; in other words, cable capacity
does not cause a relative loss of “highs.”
Microphones employing a plurality of paral-
lel-connected diaphragm units or parallel-
connected sound cells have much higher
capacity (lower impedance) and can be used
on much longer cables than mest single-
unit microphones.

Output.—As a class, sound cell micro-
phones have lower voltage output than dia-
phragm microphones.

Directivity—With at least 2 execeptions
(Shure “Tri-Polar” and Shure “Uniplex”)
crystal microphones are pressure-operated
and therefore non-directional or semi-direc-
tional. Sound cell and small-diaphragm mi-
crophones  (ineluding  double-diaphragm
types) are small enough in relation to high-
frequency wavelengths so that they are sub-
stantially non-directional. The average dia-
phragm microphone, however, is larger and
somewhat more direetional at the higher
frequencies. In this respect it is similar to the
average dynamic microphone and in some
cases this directivity is deliberately accentu-
ated by suitable case design. On the other
hand, some of the large-diaphragm miecro-
phones are used with their diaphragms hori-
zontal and the cases symmetrical about a
vertical axis so that they are non-direction-
al in a horizontal plane. A few crystal mi-
crophones of special design are highly di-
rectional. They include a Cardioid type
(“Tri-Polar”) which is equipped with a
switch to change directivity; and a single
unit uni-directional microphone (“Uni-
plex”).

In addition to the misleading comparison
of the 2 types of crystal microphones, there
are several statements in the *“crystal”
paragraph that requiré comment as they
are also apt to add confusion:

“Being more efficient in the higher fre-
quencies, it (sound cell) tends to overload
the amplifier sooner, causing feedback.”

In any microphone - loudspeaker system,
feedback is accentuated by the presence of
more-than-average efficiency at one part of
the frequency range. This is true regard-
less of the type of microphone, although
directional microphones offer an opportuni-
ty to reduce the effect. However, amplifier
overloading seldom, if ever, is the cause of
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feedback as implied in the above statement
but may result from feedback.

“The diaphragms (of dual-diaphragm
units) are smaller in diameter than the
wavelength of the highest frequency
waves encountered in high-fidelity appli-
cation, and thus the microphone cannot
be acoustically overloaded.”

This statement leaves the impression that
large microphones may be overloaded acous-
tically because they are larger than a wave-
length. Actually, size has little to do direct-
ly with acoustieal overloading and to the best
of our knowledge all commercially-available
microphones operate well below the acousti-
cal overload point even for very loud sounds.
The size is important, however, in its ef-
fect on directivity, small size usuvally being
required for non-directional performance
and this is the reason for the small size of
dual-diaphragm and sound cell microphone
units.

“Like the sound cell type, they (dual-
diaphragm microphones} are alse non-
directional. In other words, they behave
very much like the human ear, picking
up sound sometimes within a radius of
20 or 30 feet.”

The only practical limitation to the range
of pick-up of the human ear is the weak-
ness of the sound to be “picked up” and the
loudness of interfering sounds. If the sound
is loud enough at the source, it can be
heard for many miles provided that local
sounds near the listener are sufficiently weak
so that they do not mask the distant sounds.
The same thing holds for moest all practieal
microphones with the additional important
limitation that the noise level of the mi-
crophone and amplifier combination masks
weak sounds that are picked up. The refer-
ence to the 20- or 30-foot pick-up range has,
in our opinion, no foundation and is most
misleading.

In other paragraphs of the article there
are still more statements upon which we
wish to comment as they place crystal mi-
crophones in a most unfavorable light which
we think is entirely unwarranted. In the
paragraph headed *Velocity,” we find the
following:

“The velocity has the flattest frequency
response of any microphone on the mar-
ket, as far as the higher and middle
frequencies are concerned.”

Of course, high-quality veloecity micre-
phones do have very flat response but there
are also on the market poor-quality velocity
microphones which certainly do not meet
this specification. On the other hand, al-
though some sound cell microphones tend
to have a rising characteristie at the higher
frequencies, others are at least as flat as
the best ribbon microphone.

Near the end of the second column on
page 492 is a statement which is shocking
to us as a manufaeturer of crystals and
therefore as one who knows the extent of
this application.

“A crystal microphone with a flat fre-
quency response, might even be used sue-
cessfully for music.”

Although the implication of this state-
ment is modified somewhat by other state-
ments in the article, taken by itself or in
combination with the rest of the matter
under the sub-heading *Semi-Professional,”
it is, to say the least, most unfair to crystal
microphones which have been and are used
extensively where the very highest quality
is desired for recording and for broadcast
purposes. There are, of course, low-priced
crystal microphones which are not satisfac-
tory for high-quality recording but they are
engineered dcliberately as low-cost units.
One might as well condemn all dynamic
speakers because the speaker used in a
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The story of how two typical
Radio Servicemen, discour-
aged and disgruntled because
of bad business conditions,
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visitors to the New York World's Fair

you, of course, know the all-important

part radio played in its sucecess.

If you went there in the morning, before
the gates opened, doubtless you were greet-
ed with a sudden blast of sound as a spieler
tested his microphone.

“H-E-E-R-R Y-A-A-R-R, FOLKS. It’s
Fascinating—'" And far across the field an-
other barker shouts, “Step Right Up. Step
Right Up—"

Later, if you joined the countless thou-
sands who stood spellbound at the spectacu-
lar “Railroads on Parade” pageant, surely
you must have marveled at the near-perfec-
tion of the sound system.

The evolution of sound amplification from
the single Baldwin headphone placed in a
tea cup (the earliest form of loudspeaker),
to the giant 350-watt amplifiers used at the
Fair is a factor of overwhelming significance
to every Serviceman with imagination and
understanding,

To Emil Cohen and Tony Seraphine, East
Side Servicemen, it was adventure walking
suddenly into their lives. It was more than
that. Much more. It was the beginning of
an idea that two radio men, geared in dif-
ferent branches of the craft. could do busi-
ness as cheaply as one, provided they put all
their eggs in one basket.

Tony conducted a small radio business in
the basement of an apartment-hotel in the
East Seventies. Many a time Emi]l had
passed Tony's place and wondered how much
he owed a month for “that dump.”

Emil's store, located downtown on 2nd
Avenue, reminded Tony of a thrift shop.
Even with its conspicuous “Expert Radio
Service” sign, Tony was all for calling it a
blind for a bookmaker.

As a matter of fact, both men were hon-
est, upright citizens trying to support their
families . . . . struggling against a decline
that neither entirely understood. Deep down,
each in his own way, often looked at his
microscopic business, with its competitive
death grapple for trade, and wondered if the
radio business would ever again equal its
former glory.

And then one day both men went to the
World’s Fair—independently. It was Emil
who became imbued with the come-on tech-
nique of radio. He discovered that people
were not only conscious of what the Fair
{ooked like, but also what the Fair sounded
like,

Sound! That was the thing. Take that
P.A. equipment at the Railroads on Pa-
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rade exhibit. Some one, Emil thought, made
a nice few dollars. And those amplifiers in
the amusement area—why, the idea of a
Serviceman doing a real sound selling job
was so logical, so matter-of-course—

Then he met Tony.

“Servicemen tackle sound?” Tony said.
“Why, only a month ago I rented an am-
plifier for two bucks. And y'know what?
When I got it back the speaker was busted.
Yeah. I tried my luck with sound. I got two
or three P.A. chassis under my bench right
now. All naked and rusty skeletons, gentle
reminders of—"

“All the same,” Emil cut in, “if a couple
of real radio guys got together, like you
and me. we could clean-up on the East
Side, selling sound. I'd take over the sound
end of the business. You could handle the
usual repairs. Every lodgeroom. club, res-
taurant and other joint where groups gath-
er would get to know me like they know
their own landlord. Believe me, pal, with the
worries of repairing sets off my mind, I'd
give the sound business all I got—attention,
charm, personality, imagination, stick-to-
it-iveness—the works.,”

“Y'mean,” Tony said, “instead of being
my competitor, you'd be my partner?”’

“Competitor hell!” Emil grunted. “You
ain’t got a competitor any more than I have.
We're only a drop in the bucket. How much
stock you got on hand? Don’t tell me—
mine's lousy, too! How many calls you made
this month? See what I mean?”

Tony grinned. “I've been wanting a 1st-
class service bench all my life.”

Emil laughed. “I've been wanting.,”
said, “to get away from one all mine.”

“Well,” Tony said. “I've a little stock.
And about a hundred bucks in cash. [ may
be a sucker Especially when most Service-
men know less about selling sound than
almost any other branch of radio. Still, if
you’'re game to try it. so am [—provided you
can tell me how to stall off my creditors,
until we get things going.”

Emil assured him that it could be done.
He had angles.

So, with cash assets of $274.25, they got
started. Tony’'s store was closed, and the
contents moved to Emil’s place of business.
A new sign reading, “Cohen & Seraphine—
Radio Service & Sound Engineers” was
proudly hung over the door. Working like
Trojans until the wee small hours of the
morning, both men took turns with (a), a
paint brush; (b), a hammer; (c). saw,
plane, nails. They put the repair depart-
ment right in the window. Emil said: “We're

he
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going to turn our back on yesterday’s meth-
ods of servicing radios. We'll not use any
ruse of false advertising, sales talk, or
hocus-pocus to hide from the customer what
he is getting for so much money.” Tony
agreed that was swell, knowing full well
that many of the fly-by-night Servicemen
paid the full penalty for sharp dealing and
buceaneering tactics.

After all, there is no substitute for
knowledge and experience. Neither can be
faked.

The partners’ next move was to send a
letter to all of their creditors, pointing out
their new position, and assuring them that
they were anxious to honor their obliga-
tions. They suggested that they could set
astde so much a month which could be divid-
ed pro rata among their ereditors. Their
suggestion was received with pleasure. Un-
known to them, their credit rating was be-
ing established at the Credit Bureau.

Weeks passed. Tony had to admit that for
a little guy—Eniil was only 4 foot 10—with
a receding chin, he had a lot of moxie. Sales
and Service were climbing. In one restau-
rant, Emil sold a 5-position, selective inter-
communicating system, allowing them a few
dollars for their 8-year-old talk-phone set,

A club in Harlem, where they run nightly
Bingo parties, bought a high-quality 12-
watt system. Previously, this ciub had been
using a popular broadecast receiver, with a
carbon mike. Emil made it a point to hang
around the first two or three evenings in
order to meet people. The second night he
ran face to face with a DMrs. B. He had
tried many times to get past the ornate
doorman at the Swish-Arms, where Mrs. B
lived, but had not been successful. He had
been tipped off. She was in the market for
a phonograph with automatic record chang-
er. Meeting her at the club was the most
logical thing in the world, because she, like
hundreds of other women was “nuts abhout
the good old bingo game!”

Two months went by. The partners were
very optimistic. The only break in their
friendly relationship was quickly patched
up. It came about because Tony wanted to
start building their own sound systems.
Emil was against it from the start. “If we,”
Emil said. “use standard equipment, we’ll
have no apologies to make. The day for
apologies, if it ever existed with factory-
made units, is past. We want our work and
our accomplishments to be measured by the
same standards as are the best in the sound
business.”

And Emil didn’t mean any reflection upon
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Tony's ability. Tony was an excellent me-
chanie. But the early sound shoemakers
built most of their equipment, and left most
of their work unfinished. Emil meant to
carry on that work, not so much to pre-
serve the heritage of radio, but because
there was money to be made doing so.

He canvassed the most out-of-the-way
places. That's how he happened to hear
about the auction of household furniture in
the warehouse down by the river. Most
warehouse auctions are noisy, what with
furniture being moved about, etc., so, why
not help the auctioneer with sound?

Emil approached him the day before the
sale. He was a big surly fellow with a
pugnacious jaw.

“Nothin’ doin’,” he said in his gruffest
voice, “I wouldn’t spend a cent for—"

“But you don’t have to spend anything!”
Emil said. “P1l install the equipment, You
give me 19 of the total sales.””

The following day, that auctioneer sold
$2,791.75, in less than 4 hours. It was some-
thing of an achievement, and nctted the
partners a nice tidy sum for the day’s work.

Moreover, the auctioneer engaged Emil's
services for a second auction to be held in
Jamaica. Emil says, “After the job is re-
peated several times, it will take little sell-
ing to convince the auctionecr that outright
purchase of the P.A. equipment is meore
practical than repeated rental.”

That’s taking a long view of it. Still, a
sound amplifier is a long-time item,

Besides, Emil and Tony take a long view
of everything these days. They've gotten
over the idea that Secrvicemen are by long
odds the most ill-paid, under-nourished
tradespeople in the country. They've forgot-
ten about the radic men who live only for
today, cannot think of yesterday without
regrets, nor of tomorrow without fear, Emil
and Tony have their feet on the ground.
They know that selling Sound is like placing
an ad in a paper with a large circulation.
It reaches the most people. The more people,
the better the prospects are for business.
Emil and Tony would like to open many a
Serviceman’s brain and pour into it a mass
of facts, rules-of-thumb, opinions and no-
tions about improving business in their
community. And boiled down the words of
the success-makers are: “Sound is the
Spur.”

e e

MORE F.C.C. MAILBAG

All radio transmission is interstate com-
merce, notwithstanding its scope or terri-
torial limits, the Commission reiterates to
an inquiring Texan. As such, it is subject
to the regulatory powers of Congress or of
a delegated authority. Various court deci-
sions are quoted.

A New York State resident wants au-
thority to record certain radio programs as
they are broadcast to the public. The Com-
mission replies that this does not come with-
in its jurisdiction, being a matter invoiving
the private rights of the radio station, the
artists, and the sponsor of the program.

“What procedure should be followed in the
event of the death of a station licensee?”
inquires a Chattanoogan. In such cases the
administrator of the estate should make ap-
plication to the Commission for an assign-
ment of license to be exereised pending set-
tlement of the estate. When the estate is
settled, the administrator should make ap-
plication for assignment of license to the
party who is to earry on station operation.

An Ohio letter-writer objects to certain
Berlin broadecasts. The programs in ques-
tion are not rebroadecast, but are received
from Berlin direct. The Commission does
not, of course, have jurisdiction over alien
stations.
RADIO-CRAFT JUNE,
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SUPER SPECIALS

cases,
refunded.

post charfes, else order shipped express, coltect.

VARIABLE SPEED UNIVERSAL MOTOR

FOR 110 VOLTS. A.C. OR D.C.

Made for Dictaphone machines by Amv.-rlcan Gramophone

Co. but in excellent
mndm«m Speelal lever con-
tml tm‘rmlls v.lrlahlu.- spﬂ-ds

300 r.p.m.,
5 walt extends  from bm'h
sBides of motor. Mcasures
714% x 3147 diam. overall.

Shp. Wi. €34 lbs.

ITEM NO. 11

Your Price $I 55

POWERFUL ALL- PURPOSE )SE INDUCTION MOTOR

IDEAL FOR EXPERIMENTERS—IOF USES
Sturdily constructed 10 precislon
standards, this  self - starting
shaded pole A.C.  inductlon
motor is powerful ¢hough for a
largo variety of uses. Nome of
theso  are:  Autematic Timlng
Devices, Current Interrupters,
Electric Fans, Ele¢tric Chimes,
Window Displays. Photocell Con-
trol Devices. Electric Vibrators, 4
Small Grinders. Buffers and
Polishers, Miniature Pumps
Mechanical Models, Sewlng Ma.
chines. Phonograph Motors. Cof
fee Grinders, Motion Picture
Projectors.  Motorized Valves,
Sirens, and other applicatlons.
Consumes abeut 17 watts of
power and has a speed of 3.000
r.p.m. When geared down, this
sturdy unit will constantly operate an I8-inch turntable
loaded with 200 Ibs. dead weight—THAT'S POWER!
The motor is of midget dimensions. 3 inches high
by 2 inches wide by 13 inehes deep: has 4 convenlent
mountIng studs: shaft is %" long by 3/16” dlameter,
and runs In_self-aligning, oil- relnlnlnx bearings: the
lest materials. Derfect precislon assembly and rlgid
inspection certify to its hich «uality, and assure long
IlreE Drﬂlugncd for 110-20 volts, 50-60 eycles, A. C only.

YOUR_ PRICE
BENNETT LABORATORY BALANCE

A compaet laboratory balance made of finest quality
tested materlals. Extreme sensitivity (1o 2-100ths gram
or 2-iths grain). Welghs to one declmal pt. further

POWTER:,

CENTERING AND
CRuPING 2BM,

BrweLiTe
(17

ZERD POINT
P

g 1 4

? SCALE
A BALANCING
N NUT

—
>
p%f-n : BesamG WEIGHTS
SUSPENSION / MMIFE EDGE
KWiFE EDGE CENTERER

AND BEAM RELEASE

than usual low priced counter scale. Will handle up to
100 grams {(about 4 oz.). Bakellte pan: tool steel knlfe
cdee; agate bearlng for long llife and accuraey. [deal
for photographie work and lab use. Handsome stream-
line design. Graduated cither in metri¢ or apothecary

system. Shipping wgr. 2 1bs.
122 $7.20

ITEM NO.
100 POWER TELESGOPE LENS KIT

YOUR PRICE

o Make your own high powered &
ft. telescope! Now you can thril}
10 a closeup view of the worlds
out in space. See the rings
around Saturn, the mountains of
the moon! Kit eontains 37 diam.,
75% focal length, ground and
polished objective lens and 2
astronemical eye-pleces, masgnification 50x and 100x.
('ompleteoklt with full Instructlons.

YDEUMR PRICE e $I 95

NEW—EXTRA LARGE LE\Q KlT—oonhins o0 -
pletely finlshed 47 dlameter 100" focal length ground
and polished objective lens, three 14~ diameter eve-
pieces giving 66x, 133x.. and 200x, an alumlnized
dlaxonal for overhead viewing, and a c¢olor filter for
insertion in any eyepleee.

f
A

ITEM NO. 123L
YOUR PRICE

All of the attractive Items listed here are brand new. ALL. are in PERFECT WORKING ORDER.
the parts alone total more than the price we are asking.

ORDER FROM THIS PAGE. Uso the convenient counon befow.
Any excess will be refunded. C.0.D
It full remittance accompanies order, deduct 2% discount. Send money order, certified check. new

denosit.
stamps. No C.0.D. to foreign countries.
_ ORDER TODAY LIMITED QUANTITIES

HUDSON SPECIALTIES co., 40 West ‘Broadway, ! N.Y.C.
IT'S EASY TO ORDER—CLIP COUPON—MAIL NOW ORDER FROM THIS PAGE.

In many
100% satisfaction guaranteed or your money

Inctude sufficient extra remittante for parcet
. shipments renulruum'é/u

PROMPT SHIPMENTS ASSURED
AMAZING BLACK LIGHT!!

Powerful 300- watt Ultra-Viclet Bulb

The hest and most prac-
tical soureo of ultra-violet
light for general experl-
mental and entertainment
use. MaKes ]l fluorescent
substances brilllantly lumi-
nescent. No transformers of
any kind needed. Flts any
standard lump socket. Made
with special fliter £lass per-
mitting only ultra-violet
rays to come through, Brings
out beautiful opaleseent Hues
in varlous (ypes of mate-
rials.  Swell for amateur
partles, plays. ete.. to ob-
taln unique lighting cffects. Bulb only. Size of bulb.

Wt 1 1b,

8hp.
ITEM NO. 87
YOUR PRICE .....coavecessenrencavanas $202

'ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT

LITYLE GIANT MAGNET. Lifts

5 lbs. casily. Welighs 4 oz, Made
of ALNIO new hlgh-magnetie
steel. Complete with keeper.

World’s most powerful magnet ever
made. The experimenter and hob-
byist will find hundreds of ex-
celient uses for thls high quallty
permanent magnet. Measures 13,7
x 1%° Shp. Wt % lbs

ITEM NO. B6

YOUR PRICE .. $‘ 00
NEW ELECTRIC MOTOR-SAW

Now you can have all the
fun of tine. fast jlgsaw work
without any of its diffieulty.
Simply steer the lizhtning-
fast blade and see il seem-

ingly melt its magle way
through wood. plasties and
building board. 7200
STHOKES per MINUTE!
Arerage cutting speed 1 foot
her minute through 3" me-
dium hard wood. \Works 3
times faster than any free-
hand saw. Operates on 56-60
Cycle 110 v,  Alternating
urrent. Screw :ldjllsln blade
stroke from 5/18%,

Oft-On Switch hum In handle. Complele with G ft. power
mnl and 3 saw blades.

Sl k) $4.85

ELEETHIG_HUMIDI_FIEH—FO_UNTAIN B

Adds healthful molsture to
the alr in winter. Evap-
orateés as muech as a pint of
water In 24 hours. Fountain
is 14” in diam. Sprays 8
streams of water 5 above
fountain head. Made of spun
aluminum. Comes In five
colors: Bronze. ehronie. cop -
per. red, Ereen. No water
connections required. Just
plug Into 110 volt. 60 cyele
Current consumption few cents a month,

A.C. outlet.
Complele with base swit¢h and 8 (t. power cord. Ship-

List price $14.95. Only 2 limited

$4.95

ping wt. 8 1bs.
supply on hand.

ITEM NO. 125
YOUH PRICE' s tadShibades s brmied & plimirorers

1941 Gatalog

A POSTAL CARD BRINGS IT TO YOU
SEND FOR IT TODAY

Nl L e e P T L L e P ]

. 1
§ HUDSON SPECIALTIES CO., 40 West Broadway, Dept. RC-641, New York, N. Y. H
1 I have circled below the numbers of the items I'm ordering. My full remittance of $........ vo.. (include g
H shipplng charges} 13 enclosed .
1 OR my deposit of §,........... is enclosed (20% rcquired). ship order C.0.D. for balance. No C.0.D. g
H order for fess$ than 52 00. (New UJ. 8§, stamps. check or money order accepted.) [}
1 Circle Item No. wanted: I, 86, 87, 97, 122, 123, 123k, 125, 147 ]
[ [ ]
L P AdAress . ssas oo s sy g gy 1o o pEp— ... B
] |
T e S Seneee—m—— | B State ...oeeeiiioiionann -
- :

Send remittance by check ltampc or mnney order; refister letter If you send cash or stamps.
'------------------------------------------------------
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“Always bear in mind that your
service mstruments are the tools
with which you earn your living.
Good equipment is expensive, but
it’s far better to have several good,
basic pieces of equipment than a
laboratory full of junk,” concludes
the author, after analyzing the
general pros and cons of funda-
mental test apparatus for Service-
men. Representative circuits of
actual instruments are given, and
breakdown diagrams of certain
circuit details are shown.

« Fig. |.—The Radio City Model 414 in-
strument is a simple versatile multi-
tester that includes capacity ranges.

BUYING TEST EQUIPMENT

lack of unbiased, comparative data on

the various types of test equipment

available to the Servieeman at the pres-
ent time. In his position as the seller of
test equipment to the Serviceman-consumer
in one of the largest distributors in the
world, it has been his observation that the
average purchaser either is not clear in his
mind about the different kinds of similar
equipment that will do the job for him, or
else has a glorified notion of what some
particular gadget will accomplish. The lat-
ter misconception is due largely to high-
pressure advertising.

Since it is true that one usually gets what
one pays for (assuming a reputable brand
is chosen), it is the writer's intention to
review the various types of equipment avail-
able. mentioning the duplicating features
and the feasible application of each to its
proper type of job.

THE writer feels that there has been a

MULTITESTER

In the actual repairing of radioc receivers,
probably the most frequently used instru-
ment is the muititester. Fundamentally this
is a d'Arsonval meter conveniently arranged
with appropriate shunts, multipliers, recti-
fier and battery so that it can be used for
the measurement of voltage, current and
resistance in a number of ranges of each,
the actual range limitation being deter-
mined by the meter movement sensitivity;
and the number of ranges dependent upon
the particular manufacturer in mention.

It is not practical to attempt to apply
a meter of less sensitivity than 1,000 chms-
per-volt to radio service. Standard sensitivi-
ties now supplied are either 1,000, 5,000 or
25,000 ohms/volt. The latter although the
most versatile, is not practical for in-
corporation into portable instruments as
the movement sensitivity forbids rough
handling.

Most multimeters measure A.C. by recti-
fying it through either a cuprous-oxide or a
thermionic rectifier, The tube rectifier
makes a better output meter, as its scale
is linear in respect to frequency change,
but it is impractical in a portable instru-
ment as it requires the instrument to be
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plugged into a line for filament voltage for
the tube.

Naturally the sensitivity of the instru-
ment on A.C. will be less than on D.C. A
5,000 ohms/volt movement is usually 1,000
ohms/volt on A.C. and this must be taken
into consideration in choosing the move-
ment sensitivity, Further, the greater the
movement sensitivity the higher it will
measure in resistance with the usual 4%-
volt battery used. A 1,000 ohms/volt meter
is usually scaled to read up to l2-megohm
on its highest scule, whereus the 25,000
ohms/volt meter will read as high as 20
megohms.

ELECTRONIC VOLTMETER

Recently, several Electronic Voltmeters
have been made available to the Service-
man. These make themselves very valuable
in that their input impedance is practically
infinite being usually as high as 15 meg-

ohms. Of course, such a meter will draw
virtually no current from the circuit being
tested, and so will not disturb the normal
operation of the set. The best applieation
here is in the testing of A.V.C, voltage,
although not electronically but through the
conventional cuprous-oxide rectifier. An
electronic voltmeter, however, is definitely
not a portable piece of equipment.

FREE-POINT TESTER

In the application of the multitester to
the actual fixing of radio sets, a very handy
piece of equipment is the Free-Point Tester,
otherwise known as the “Point-to-Point An-
alyzer.” This convenient arrangement of
sockets and switches is frequently available
incorporated into the multitester or can be
used as an auxiliary piece of equipment.

It permits the analysis of the trouble, or
at least the measurement of voltages and
currents, while the set is playing and with-
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Fig. 2.—Bridge type of electronic voltmeter as exemplified in the RCA Junior Voltohm

yst. Ranges: 0/1,000 Y. D.C. at high input impedance; 0/1,000 Y. AC. at

1,000 ohms/volt ; 0/1,000 megs. This piece of apparatus well illustrates the great advance which has been made in test equipment over the period of the last

out removing the set chassis from its cabi-
net. In this way it is very useful in saving
time for the Serviceman in giving an esti-
mate.

TUBE TESTER

Another indispensible piece of equipment
around the service shop is the Tube Tester.
Immediately in any discussion of tube test-
ers we run into the old argument of the
emission versus the dynamic tester. It is
the author’s well-based opinion that either
of these types of tester is fully satisfactory
for routine tube testing.

It is an accepted fact that the dynamic
tester is more accurate in its results than
the emission type, the comparative figures
in percentage of bad tubes detected being in
the neighborhood of 95% as compared to
about 98%. In quickness of operation and
cheapness of price the average emission
tester about compensates for this difference
in efficiency. It becomes a matter of indi-
vidual taste and particular requirements.

There are available several eombination
tube and multi-testers, and even a few that
also include free-point testers. These are
good, convenient instruments to take on a
job but are usually limited in range and
not over 1,000 chms/volt in sensitivity.

Where possible, it is always best te have
equipment of this sort for the outside job
and the better, less limited equipment in the
shop where it is free from damage, the best
arrangement being some kind of a rack or
panel set-up.

SIGNAL GENERATOR

It is impossible to properly align a mod-
ern radio receiver without the use of a
Signal Generator. For normal purposes this
instrument should have a range from 100
ke. or so, to at least 30 mc. It should be
mentioned that all bands should be funda-
mental although calibration on the dial of
harmonics beyond 30 me. is convenient.
Tuning should be done with a vernier dial
arrangement with a good rugged pointer
that is either covered or not easily bent;
and accuracy should be within 2¢. Straight
A.C. generators are considerably better in
frequency stability, than the A.C.-D.C.
variety. Where the generator is to be used
largely in the field, a battery-operated
model is probably preferable.

It should be modulated or unmodulated,
at will, and should have provision for ex-
ternal modulation. This will prove valuable
later for connecting an external sweep
modulator for use in aligning F.M. re-
ceivers. Audio modulation at 400 cycles is
standard. It is convenient te have pro-
vision for using the audio signal alone ex-
ternally for test purposes.

At least 2 models are at present avail-
able that incorporate wide-band sweep
modulation. Although this feature is not

RADIO-CRAFT for JUNE,

few years.

necessary for the alignment of conventional
or Amplitude-Modulated sets, it will be
necessary for the alignment of Frequency-
Modulated receivers in which case best re-
sults will be obtained when the instrument
is used in conjunction with an Oscilloscope.

AUDIO OSCILLATOR

For some applications, particularly in
sound work, an Audie Osecillator is a very
convenient piece of equipment. If one is
procured, its range for practical appliea-
tion should be at least from 30 to 15,000
cycles. Some Signal Generators at present
on the market incorporate a variable-note
audio oscillator. Others have provision for
only a fixed 400-cycle note-in addition to
their normal function.

A variable audio range is convenient in
that it permits the location of otherwise
hard-to-find rattles in speakers and cabinets
but js otherwise not essential in ordinary
service. To a sound man it is an indispensi-
ble piece of egquipment.

OSCILLOSCOPE

The Ogcillogcope could not fairly be
termed an indispensible piece of equipment.
It will usually he found only in the posses-
sion of the more advanced Serviceman. Its
application is that of a dynamie piece of
equipment versus the static voltage and
current testers that tell only the basic facts
and leave the interpretation of these facts
to the Serviceman. On the 'scope one ac-
tually sees the “‘picture” or image.

To determine the actual flat-top band-
width of an LF. channel, or the hum level
at various points in the set, or the per-
centage of modulation of a carrier; or any
of hundreds of other facts not readily de-
termined with measuring equipment the
'scope is a great source of enlightenment
to the advanced Serviceman. It is not a
beginner's piece of equipment but definitely
the sign of the well-equipped Service
Laboratory.

CONDENSER TESTER

The Condenser Tester is a handy bit of
incidental equipment. Usually a Wien
Bridge circuit, it is remarkably accurate
for its small cost. Some will test a condenser
without removing it from its ecircuit. This
is an obvious convenience. All will measure
capacity, usually in ranges from about 10
mmf. to about 50 or 60 mf.

The bridge is usually used in conjunc-
tion with a visual indicator or *‘eye” tube,
resonance and the opening of the eve in-
dicating capacity, which is read directly on
a calibrated scale. One end of the scale is
marked OPEN and the other end is marked
SHORTED. Resonance at one of these
points on all scales indicates an open or
shorted condenser. The amount that the eye
openg, in indicaliny resonance, can be in-
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terpreted as an approximate power factor
indieation. Some testers have a separate
control to measure power factor. Condenser
testers can be obtained incorporating a
slide-back type of vacuum-tube voltmeter
and one is available that includes an oscilla-
tor for alignment purposes.

SIGNAL TRACER

The Signal Tracer being the newest and
most versatile piece of equipment yet to ap-
pear on the service equipment market is
naturally the most talked about and at the
same time the least understood of all service
equipment. There is nothing fundamentally
new about the signal tracer. Its application
is what is different. Basically, the signal
tracer is a T.R.F. set, through the detector
stage, and with or without an audic see-
tion and speaker.

The rectified output of the detector
usually is fed into an indicating “eye” tube.
This eye by its deflection will indicate the
presence and amplitude of a signal; and
by the calibration of its resonant R.F. cir-
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Breakdown circuits. Fig. 4A.—Basic circuit of emis-
sion-type tube tester; Fig. 4B.—Basic conductance
or dynamic tube tester showing A.C. applied to
grid, The elements are independently connected
to the voltage supply; Fig. 5.—Wien Bridge circuit
for checking condensers. As indicated by the dotted
lines, phones can be substituted for the "eye" tube.
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Performance . . Eye
Appeal . . Value . .
Sensationally Priced at
$17.85, Dealer Net Price.

an AC-DC Voit-Ohm-Milliammeter

with
easily readable on
scale,

Here is
all the ranges you want . . .
the large 7% instrument with extra-long 6~
in a new un-to-tha-minute three-tone case. OC
Volits 0-10:50-250-500- 1000 at 5000 Ohms per voit
C; 1000 ohms per volt AC. AC Volts ©0-10-50-
250- 1000 at 400 ohms per volt: DC Ma. 0-1-10-100;
Resistante ranges: 0-1500 Low Ohms: 0-150,000
Ohms and 0-7.5 and 0-15 Mesohms. Maroon case
with red and silver nanel. attaeched handle.

Dcater Nct Price, $17.85
Calalog write—Settion 616, Coliege Drive

READRITE METER WORKS, Blufiton, Ohio

For

TESLA-OUDIN COILS

20c Ea. in order for 10
(Data and Drawings only.)
36” Sp’k Tesla-Oudin Coil 40c
(1 K.W, Exe. Trf. Data incl.}
8” 8Sp'k Tesla-Oudin Coil 40c
{4 K.W. Exc. Trf. Data incl))
8" Sp'k Oudin; 110 Vt.
“Kick Coil” type. .. d0c

3” Tesla Works gn Ford
Coil _ i gocvn s riaeess 40€
1”8p’k Vibrator Hi-Freq. Coil 40¢
NEW! 5 {t. Sp'k. Oudin Coil & Exciter
Data .. a5

R L R e dOC

Induction PIPE &
ORE LOCATOK

Induction Type, Data .....40c
Radle Ty¥pe ..ocesvviavanrs

More DATAPRINTS 40c each!

5 Meter Superhet. Electric Refrigerator
14, Meter Tr. & Rec. Wheatstone Bridge
20 A.C. Probs. & Ans. Weld. Transf. 2 K.W.
20 Telephone Hook-ups Rewinding Armatures
100 Mech. Movements

String Galvanometer

20 Motor Hook-ups mete
Television Hook-up 20 Simple Bell Circuits

20 Elec, Party Tricks Steel Wire Recorder!
Solenoids and Magnets Water Wheels
—Ret list. Water Turbines
Fry Eggs on Icel Photo Cell and Relay
Experimental  Photo- Ring 4 bells: 2 Wircs
phone 5
Radio Control for 20 T‘fs'u fircks
Models Polarized Relay

Induction Balance
Electric Pipe Thawer

Diathermy Apparatus
Inductor Organ

Special Prices: 4 prints $1.00: 10 for $2.00;
Single, 40c each. Get New Catalog 100 A.

The DATAPRINT Co.
Lock Box 322D, Ramsey, N. J.
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cuit will indicate the frequency of the signal
being measured. Signal tracing devices have
either one channel as described above, or
several channels, one for R.F., one for the
Oscillator or LF. output of the set, a chan-
nel and eye for measuring audio, an elec-
tronic voltmeter circuit and a channel that
will measure the watts (power) consump-
tion of the set. The advantage of having
all these channels in one instrument is pri-
marily in the detection of fading and inter-
mittent trouble, the bugaboo of radio
service.

The single-channel type of instrument
can be considered to be a “tuned electronic
meter.” It will do anything the multi-
channel job will, with the exception that it
cannot be hooked up to several portions
of an intermittent-condition set. Where the
multi-channel job is used, when the set
fades or cuts out, the eye associated with
that portion of the set that is causing the
trouble will open, indicating where the
trouble lies.

Several signal tracers on the market have
meters in place of the eyes. These are
slightly more expensive but some Service-
men find a meter easier to read.

The signal tracing type of instrument
cannot become obsolete since it measures
that which is the essence of radio trans-
mission itself, namely. the signal; signal
tracing is a great time saver, and when
you become familiar with it, really a much
easier way fo fix radio receivers. These in-
struments are expensive, however, but if
your time is worth money they are a good
investment.

Stress should be placed at this point on
the necessity of avoiding duplication of
function in the equipment purchased. For
example, if you already possess a good
multimeter which can be used as an output
meter, it would be foolhardy when purchas-
ing a signal generator, to obtain one that
includes an output meter. Do not be tempted
by the convenience of compactness if
efficiency and versatility are sacrificed.

Always bear in mind that your service
instruments are the tools with which you
earn Yyour living. Good equipment is ex-
pensive, but it's far better to have several
good, basic pieces of equipment than a
laboratory full of junk.
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OPPORTUNITY AD-LETS

Advertisements in this sectiuvn cost 15 cents a word
for cach insertlon. Namec, address and Inltials must
bo lncluded at tho aboro rate. Cash should accoin-
pany all clagsified advertisements unless placed by
an accredited advertislng agency. No adrertisement
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cepted. Advertisements for July, 1941 Issue must
réach us not later than May Tth.
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BOOKS AND MAGAZINES

ASSURE YOURSELF OF GREATER PROFITS BY
doing radio service jobs more quickiy. Authentic service
fuldes show ¥you Llhe way to locate and correct troubles
in any radio receiver. Gernsback Official Radio Service
Manuals show you how to complete more repair jobs in
loss time—how to earn more mone¥ by faster servicing.
LRadceraft I'ublications. 20 Vesey St.. New York Clty.

WE HAVE A FEW HUNDRED RADIO ENCYCLO-
. by 8. Gernsback. second edition. originally sold
. Dook has 352 pages, weight 3 ibs., size 90 x
fted morocco—keratol flexible bindinz. Send
$2.19 in stamps. cash or money order and book wlll be
forwarded express collect. Technifax, 1913 So. State Stroet,
Chicago. 1lllnois.

WHAT DO YDY KNOW ABOUT AMPLIFIERS AND
Sound Systems? The Amplifier Handbook and - Publio
Address Guide covers A, from A 10 Z. Most compléle
and authentic Look Published on the subject. Contains
80 pages of vital information on Amplifiers, I’ A. Systems,
Speakers. Accessaries, Pickups, Microphones., cte. Yrinted
oh fine coated stock. with numerous photograPhic illusira-
tions amd cxplapatory diagrams, and oniy 25c. Sees
puge 732,

EDUCATIONAL COURSES

CORRESPONDENGE COURSES AND EDUCATIONAL
books, efightiy used. Sold. Rented. Frchanfed. All sub-
Jects. Satisfaction guaranteed. Cash paid for used courses,
Compiete details and barcain catalog FREE. Wrlte Nelson
Dept. F-242, Chicago.

FLUORESCENT LIGHTING

24" FLUORESCENT BENCH_LIGHT $1.49, LESS TUBE.
Harold Dasls, Juckson. Mlsslssippl.

Company, 500 Sherman,

PHOTOGRAPHY

1/100,000 OF A SECOND SPEED FLASH UNIT FOR
Stroboscoplc Phumzrlpla‘. $200.00. Apt. 63, 782 ‘West
End Ave., New York Clty.

POWER PLANTS. GENERATORS. ETC.
SOME BARGAINS ON USED LIGHT PLANTS, AC

generators, und converters. 80 to 10,000 watts, Writs
Katolight, Mankato, Minn.
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SACRIFICE! 12-TUBE LINCOLN SUPER-DELUXE

All-Wave Receiver, complete with 12-ineh electrodynamie
speaker and Beparalé power pach. Cost orlginally $143.
Will sacrifice for §25.00. Set 13 1933 model. rarely used
and in good working condition. Exeellent sensitivity and
selectivity. A resomance tuning meter. wave:-band switch.
phonograph {nput terminals. an {deal set for the DX
fan. Excellent tonal fidellty. All components ounted on
a beautiful chromlum-finished chassis. Hush! First come.
Q.‘“tvservw! D. Krelssman, 1430 Ocean Ave., Brooklyn,

AT LAST! SUCCESSFUL SYSTEM RADIO TUBE RE.
{u\elnution'. One dollar. Warranteed. Vance Lind. St
faul, Nebr.

WANTED—ADAMS-MORGAN WOODEN-CASE, BRASS-
plate arlable condenser; clectrulytle detector, Tuska
‘Superdyne’”; DBunnell 17 sharkcoil. Have radio sets.
melers. etc.—or what do you wamt? R. Bernard. 40
Manning Ave., No. Plalnfleld. N. J.

RADIO KITS
RADIO KITS—$3.95 UP. SINGLE BAND: ALL WAVE.
5:10 tubes. Fluorescent llghting. Save 50%. McGee
Radio. F'-2005, K.C.. Mo.

TECHNICAL ART SERVICE

DRAFTING AND ART SERVICE--A GCOMPLETE
Bervice for the Industrial and Commercial Marketers.
If your busincss or plant can't afford a designing or
drafting staff, dont let this &top Fou from going alead
with that new produet you intend marketing, or that
catalog of mechanical or elecirical {tems which needs
fine detajled drawlngs and hlghly retouched photographs.
Any mechanical, olectrical or radio problem can be solved
for you by our associated staff of deslgners. draftamen
and artists, and technlcal coPywriters. \Write for any
additional informatlon as to methods and price for this
sefvice. Tec-Art Drafting Service. 228 Charlotte Terrace,
Rosello Park, N, J.

DRAFTING SCHEMATIC DIAGRAMS SEND US A
rough sketch of your circult. Estimates by return mail.
Our Drices are moderate: our work guaranteed. No jobs
too blg or small. Wm. Kadlcecek, Jr., 440 East 85th St.,
Now York, N. Y.

PATENTS— TRADE MARKS

Booklet concerning Inventions & Patents
Form “Evidence of Conception' with
instructions for use and “Schedule of
Government and Attorneys Feesa”"—Free
LANCASTER, ALLWINE & ROMMEL

Reristored Patent Attorneys.
436 Bowen Blde. Washington, D. C.
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MINIATURE PORTABLE TRANSMITTER

The miniature tubes recently announced are getting into their stride. First introduced

(to any considerable extent) in the now well-known “Portable” radio receiver, they

are here utilized as the basic components for a “Personal” radio transmitter that has

many uses. This “walk-about”, veritable radio station may be used without a license

only if operated for very short distances, and under certain other restrictions, as the
author points out. Complete construction details are given.

ble Transmitter described in this arti-

cle was designed especially for police

and detective work it has many other
practical uses. Some of these applications
will be mentioned later. The instrument is a
low-powered battery - operated portable
instrument, extremely compact and very
light.

The Transmitter is mounted in a leather-
ette-covered wood case measuring only
5 x 3% x 1% ins. thick. It weighs approxi-
mately 10'2 ounces. It is powered by an
Eveready 67% volt Mini-Max “B” battery
weighing 12 ounces and a 1 1/3 volt radio
“A” cell of about the same weight as the
“B" battery. The battery dimensions are:
“B” battery, 3% x 2% x 1% ins.; “A" cell,
4% x 2% x 1% ins.

a LTHOUGH the Miniature-tube Porta-

CIRCUIT

As the circuit diagram discloses, this de-
vice consists of 2 microphone preamplifier
stages ahead of a modulated oscillator. The
first preamplifier stage employs the 1T4
super-control R.F. miniature amplifier pen-
tode tube. The 1T4 tube was chosen after
experimentation with other available types
and found to be most suitable. This is re-
sistance-capacity coupled to the next pre-
amplifier stage which employs a 1S4 power
amplifier pentode. This in turn is resistance-
capacity coupled into the 1R5 pentagrid
converter, used in this circuit as a modulat-
ed oscillator. Resistance coupling was used
in both stages chiefly because it is difficult
to obtain a miniature-type transformer of
the proper (and light-weight and compact)
type whereas resistances and condensers are
available everywhere.

The 1R5 is the only miniature tube avail-
able for oscillator purposes. The modulated

H. G. CISIN, M.E.

Exterior, and underneath interior view, of the completed Miniature Portable Transmitter. The top photo-
graph shows a crystal-type hand microphone which the author made up simply by mounting a stand-type
crystal microphone on the end of a conveniently-available wooden handle. The transmitter may be carried
in one pocket and the batteries in another. The compactness of this instrument is evident from the photo.

signal is impressed on control-grid G1. This
varies the electron stream between the
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Complete schematic diagram of the Miniature Portable Transmitter. The values shown in this diagram
have been double-checked as being correct for use with the particular miniature fubes used by the author.
In practice, slight variations frem these values may be necessary, it maximum results are to be secured,

in order to compensate variations in
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individual tubes.
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cathode and the anode in the oscillator por-
tion of the circuit.

The oscillator circuit includes a tuned grid
winding, with gridleak and grid-condenser
connected to G3. The combined grids G2,
G4, shield G3. The internally-connected ele-
ment G5 serves as the suppressor-grid be-
cause of its internal construction of the
tube. Its purpose is as usual to prevent sec-
ondary emission from the anode. The ener-
gy from the plate circuit is fed back to the
grid civcuit by means of a secondary wind-
ing, rather closely coupled to the tuned grid
winding. The carrier frequency or oscilla-
tion is determined by the inductance of the
grid winding and by the capacity of the
trimmer condenser, C7.

Using a 30-175 mmf. trimmer with coil
L1 (see sketch of coil) the device tunes be-
tween 1,500 and 1,750 kilocycles. By using
a trimmer having an increased number of
plates, the frequency of the oseillator may
be reduced so that it may be varied between
500 and 750 ke. or between any other desired
frequencies.

While the electrical connections involved
in constructing this ultra-midget transmit-
ter are comparatively simple, the lack of
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ELECTRIC LANTERNS

< No. 400. Price
$3.19. 1500 foot
Power Beam. Two ve-
flectors. Steel con-
struction. Finished
ebony baked enamel.
Takes standard 6 v. Bat-
tery.

No. 500. Price $1.48.
1000 foot Power Beam.
Size: Height 7°. Steel
construction. Finished
baked lacquer. Takes
standard 6 v. Railroad
type Battery.

¢ No. 600. Price

§$2.69. 1500 foot
Power Beam. Steel
drawn construction.
Unbreakable plastic
lens. Takes standard

6 v. Battery.

Shipping weight for any |

of the above Models
3 Ibs. Furnished with-
out Batteries.

All merchandise in original packages—never used. |
Money-hack guarantee.

All _Shipments will be forwarded by Express |
Collect if mot sufficient postage included.

WELLWORTH TRADING CO.

1905 So. State St.  Dept, RC-6a1 Chlcago. 1H.
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space will undoubtedly present a real prob-
lem to those who are not accustomed to
workmanship of this nature. To save space,
all resistors should be of % -watt rating.

CONSTRUCTION

The bakelite panel should be prepared
first. Holes must be drilled for the 4 pin-
jacks, for the single-hole mounting trimmer
condenser, for the switch and for fastening
the subpanel. The aluminum subpanel is
next prepared as per the accompanying
sketch. The compact oscillator coil may be
fastened to the back of the panel by ene
of the switch mounting screws or a separate
mounting screw may be used. After the 3
miniature tube sockets have been mounted,
the subpanel is fastened to the bakelite
panel by 2 small mounting screws. the
jacks, switch and trimmer are mounted and
the instrument is ready for wiring.

After the wiring has been completed. test
the circuit carefully, preferably using a con-
tinuity meter, and try to locate opens or
shorts before the battery power is applied.
Next, connect the batteries and test the
tube terminals. for rated voltages, with a
voltmeter. Make certain that the filament
terminals .show no more than 1% volts.
Finally, turn the “on-off" switch to *off”
and insert the 3 miniature tubes. It should
hardly be necessary to warn anyone that
these tubes must be handled with consider-
able care. Do not twist the tubes, but after
the correct socket holes have been located,
press the tubes gently but firmly into
place.

The Transmitter is now ready for test
operation.

TEST

Tune a nearby radio receiver to a point
between 1.500 and 1,700 kilocycles. Connect
a few feet of wire to output jack J4 of the
Transmitter. Leave the antenna connected
to the radio set, if the set employs an an-
tenna. Insert a crystal microphone into
jacks J1 and J2. Be sure to connect the
ground terminal of the jack to J2 and the
control-grid terminal to J1. Turn switch
Sw.1 to the “ON" position and slowly tune
trimmer C7. A whistle will be heard on the
loudspeaker of the radio set as the trimmer
reaches the correct tuning point. When the
trimmer is exactly tuned, a feedback howl!
will be set up, if the microphone is too near
the radio receiver. The Transmitter should
then be moved away from the set until the
feedback howl is eliminated. The Transmit-
ter may then be tested by talking into the
microphone. To increase the range of the
Transmitter, lengthen the antenna wire
connected to J4. Another way to increase
the range is to connect this wire to a radia-
tor, water pipe or other ground. In general
it is advisable not to employ an outside an-
tenna, as this may increase the range to a
point where there may be interference with
other radio sets.

LICENSE
It ig assumed that the users of this device

| are familiar with F.C.C. regulations regard-

iny the operation of oscillators. Those who
are not acquainted with these rules would
do well to send to Washington for a copy
before attempting to experiment with any
type of tranamitter, even a low-powered
device such ag this one.

Due to the fact that the Miniature Trans-
mitter employs 2 preamplifier stages, it is
extremely sensitive to low-volume sounds,
provided that the proper-model crystal mi-
crophone is used. This feature makes the
instrument especially well adapted for de-
tective work. (The proper model mike for
detective work is one which will pick up
sound from all directions rather than one

RADIO-CRAFT
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Details in building the Miniature Portable Trans-
mitter. A.—Coil winding details; B.—Sketch of alu-
minum subpanel.
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which requires a person to talk directly into
the mike.)

Using a different (less sensitive but nore
directional and rugged) type of crystal mi-
crophone, the Transmitter may be used for
police work, permitting an officer to make
reports to a central point while patroling
his beat, or for similar purposes. Other
uses of this device include mind-reading
acts, the making of bingo and similar an-
nouncenients, mobile or portable announc-
ing systems and many other applications re-
quiring a conccaled or small-space Xmnitter.

LIST OF PARTS

CONDENSERS
Three Aerovox tubular paper, type 284,
0.05-mf., 200 V., C1, C3, C5;
T\-&o Aerovox niica, type 1464, 0.003-mf., C2,
4:

Two Aerovox mica, type 1469, 50 mmf., C6,
C8;

One Aerovox miniature electrolytic {option-
al), type PRS. 10-mf, 75 V., C9;

One Hammarlund isoclantite trimmer, type
DTS-115, 30-175 mmf., C7.

RESISTORS

Two I.R.C. insulated carbon, 1% megs.,
4 W, RIl, RT;

Two I.R.C. insulated carbon, !6-meg.,

4 W, R4, R5;

One I.R.C. insulated earbon, 0.2-meg., % W.,
R2;

One L.R.C. insulated carbon, 0.1-meg., % W.,
R3:

One I.R.C. insulated carbon, 50,000 ohms,
% W, R6;

One 1.R.C. insulated carbon, 10,000 ohms,
% W., R9;

One 1.R.C.
1, W, R8.

TuUBES

One Hygrade Sylvania miniature, 174;

One Hygrade Sylvania mimature, 154;

One Hygrade Sylvania miniature, 1R5.

Misc.

One Eveready (Mini-Max) “B”
67% V. (or Burgess equivalent);

One Burgess “A" cell, 1% V,, type 2F (or
Eveready equivalent);

One bakelite panel, size 4% x 3% ins.;

One aluminum subparel (home-made, see
sketch);

Four pin-jacks, J1, J2, J3, J4;

One 4-connector battery cable;

One oscillator coil (see sketch giving speci-
fications), L1;

One leatherette-covered wood case;

One crystal microphone (hand-type);

One crystal microphone (hearing-aid type).
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insulated carbon, 2,700 ohms,
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ITH our compliments, we want 10 send a copy of the 1940 RADIO-TELEVISION REFEHEN(_:E
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subseription offer NOW. This offer |s belng made for a Hmited time only.
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the 1940- 41 Radio-Television Reference Annual
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Read the summary of contents
in this FREE BOOK!

THE 1940 RADIO-TELEVISION REFERENCE
ANNUAL contains & collection of the best and
most important articles. Covering as they do
nearly every branch of radio, they form a handy
reference works. In addition, many time and Jabor-
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bought anywhere at any price. Yet ft is Yours by
merely subseribing. Use the convenient coupon
below.
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//our to Build and WUse a

LEAK DETECTOR

Details are here given for building a Leak Detector, and using it in
conjunction with a Metal Locator (the latter for tracing the course of
pipes), for locating leakages of water, gasoline, oil, etc.

G. M. BETTIS

The completed Leak Detector {right} is used only after the Metal Locator has traced the underground

path of the pi‘pe. The latter is here shown
The second an

during the process of completing this important initial step.
final step, next to repairing the actual leak, is to probe through the ground, until contact

is made with the pipe, at 50-foot distances until the sound of the leak is heard. The vibration pickup
{crystal microphone) is on top of the probe.

HE feature of this Leak Detector is
Tthe use of the new Miniature tubes in
an amplifier operating from a single
45-volt “B” battery and a single 1.5-volt
“A" cell; this gives the inertia-type erystal

pick-up ample gain to detect very weak
sound waves or vibrations that are truly
reproduced in the erystal phones.

Note that the writer has placed a certain
amount of stress on the qguality of the re-

A Leak Detector, used in conjunction with a Metal Locator to plot the underground path

of a pipe line suspected to be leaking, may save huge sums of money by identifying and

localizing the rushing sound of the leaking fluid. Leak-detecting crews operating in one

major city estimate that water leaks cost the city about $500 per day: companies main-

taining oil and gasoline lines have equivalent leakage expenses. It is therefore evident

that construction and use of the efficient Leak Detector here described presents money-
making possibilities for the radio Serviceman.

production, since this factor enables the
operator to make important determinations
concerning the various amplified sounds.

PiPE LINE LEAK LOCATOR

This high-gain miniature-tube portable
amplifier has been designed with the main
idea that it would be used as a Leak De-
tector for locating leaks in pipe lines under-
ground. This Leak Detector was planned
as a companion machine to the Metal Lo-
cator that was described in the December
issue of Radio-Craft, as the Metal Locator
proved to be unusually good for exact loca-
tion of buried pipe lines.

One of the advantages of the basic am-
plifier used in this Locator is that the self-
contained power supply is in a completely-
shielded metal cabinet. This eliminates any
power-line noise and makes it practical to
use the device anywhere. The excellent fideli-
ty obtained through use of the crystal pick-
up, crystal headphones, and resistance-ca-
pacity coupled amplifier, is well worth while,

PRACTICAL LEAK-LOCATING

Job No. I —There was for example a
known water leak, on a water line carrying
80 pounds pressure, that was showing-up in
a low place on a small creek. The water
was coming down alongside a line on a hill.

The exact course of the line was not
known as it had been laid and covered about
3 feet deep some 20 years ago. The exact [o-
cation of this line was spotted by use of
the Metal Locator described in the issue of
Radio-Craft previously mentioned. (See
photo, upper-left.)

The leak was spotted by using the ampli-
fier with the inertia-type or vibration pick-
up attached, and listening with the head-
phones every few feet, with the probe of
the pickup jabbed into the ground. As the
leak was approached the sound became loud-
er; and as it was passed the sound became
weaker. On digging down, this leak was
found almost directly under the spot of loud-
est sound. This saved the time, bother and
expense of starting from the small creek
and having the line uncovered for 85 feot
to the spot where the line was found to be
teaking.

icas

The completed Leak Detector {above) is frequently worth more than its weight in gold. Its accessories are the vibration pickup (left) and crystal headphones

(right). A rear view of the Leak Detector shows the use of the new miniature vacuum #ubes. The underside view of this instrument shows how channel-aluminum

745

both shields and divides the high-gain stages.
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This leak was about %-in. in diameter
and was roughly estimated to be wasting
30 gallons of water per minute which would
be 1,296,000 gallons per month and if dis-
tributed through water meters at the city
rate of $2.25 for 4,000 gallons minimum
would supply 324 custoniers at the price of
3729. As furnished to manufacturers or
large users of water the rate is about 10¢
per thousand which would bring in the eity
$129.60.

The price of this one job more than paid
for the equipment. There were many other
leaks in this small city which the same
equipment was used to detect.

Job No. 2—A local bottling company was
having to pay an excessive water bill due
to a leak somewhere under their conerete
floor. Due to exceptional noise and vibration
of their equipment and machinery it was
impossible to detect this leak during work-
ing hours. At 3 AM. when all was quiet the
Leak Detector was used to carefully ex-
amine every water outlet for the loudest
signal of escaping water. After one was
identified as “it,”” the floor was tested for
several feet along the probable course of
the line, and about 25 feet from the water
outlet the spot to dig was marked. There
was a leak in a pipe thread where it had
broken in connection to a “Tee” in the water
line.

This saved a large bill as this bottling
company could only get a bid from pipe re-
pairmen by the hour. How many hours?
How much concrete flooring would they have
to destroy before finding a leak in a build-
ing 60 by 125 ft.? What would be the
amount of the bill? The actual cost of fix-
ing this leak was $5 after it was located
with the Leak Detector. The excess on the
water bill alone was about $15 per month.
Quite a lot of water and well worth saving.

There are many cases similar to this—
not on water lines alone but on oil carrier
lines and other types of lines—where a con-
siderable amount of time and work can be
saved.

OIL & GASOLINE LEAKS

The probe as shown in the detail draw-
ing was used with a crystal-type vibration
pickup and amplifier in testing an oil car-
rier line for leaks. There was not a leak
on the line but a small %-in. valve was
open slightly with a small stream of woil
coming from the line that carried 300
pounds pressure. This was our leak to test.

The line was exactly located with the

w
By courtesy of the Sun-
day Cail {(Newark, N. J.),
Radio-Craft here pre-

sents a well-posed pho-
tograph, taken during a
series of tests in an ef-
fort to track-dewn some
portion _of the loss in
about 3,000,000 gallons
of water which escape

daily in  Newark's un-
derground pipes. It s
in work of this nature

Servicemen will find, that
a Leak Detector such as
here described will fre-
quently pay for itself on
a single job. Gaetano
W, Sepe, head of one
of Newark's squads of
"water.leak detectives,’
is here shown listening
for the sound of water
leaks, 4,126 of which were
located in Newark dur-
ing 1940. Figures in this
connection are interest-
ing: a leak ot 40 Ibs.
ressure through a %-in.
ole would cost a priv.
ate user (in New Jersey)
toughly 5100 per vyear.

into the ground just as shown in connection
with locating the water leak.

The further from the leak, the fainter
was the sound; and as the leak was ap-
proached, the louder. The leak could be
easily detected 100 feet away with the
probe pushed into the ground, and con-
tacting the line, which incidentally was easi-
ly located. As the frequency of an oil leak
is rather low, the use of the tone control
incorporated in the instrument was of con-
stderable help. It was used to cut down the
high-frequency noises, and to the average
person the result is very much better; how-
ever | could easily distinguish the leak, but
probably my ears are more accustomed to
this and similar noises that may be ampli-
fied with so sensitive an instrument.

This line was buried from 1% to 2 feet
in the ground as are most of the oil carrier
and gas lines that are used in this part of
the country to carry the various oil products.

Frequently these oil lines spring leaks,
and if in a sandy or gravelly soil, which is
quite common, they may leak for several

*EXPERIMENTERS ¢

showing on top of the soil. The pipe line
companies check the oil each hour between
pump stations and know just when a short-
age occurs, and can start looking immediate-
ly; testing with pickup and amplifier then
will enable a lot of oil to be saved by quickly
locating the leak.

Pressures of 800 pounds are quite often
used on oil carrier lines to move large
quantities of oil as rapidly as possible. This
pressure enhances the probability of leaks;
the pipe line companies recognize this proba-
bility. Contraction and expansion caused by
climatic temperature changes, as well as
erosion caused by the elements, are also con-
tributors to leaks as are defects in material
and workmanship even when every precau-
tion known is taken to prevent leaks.

The usual procedure to detect a leak in
a buried pipe line is to first determine the
exact location of the line with the Metal
Locator., The Leak Detector, as shown in
the heading illustration and diagram, is
then used approximately every 50 feet with
the probe pushed into the ground and in con-

Metal Locator and the probe was pushed days before saturating the ground and tact with the line. If there is a leak in the
T4 055 174 17a o
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pipe line the sound of this leak will be re-
produced in the phones.

The distance between the points of test
with the probe will depend upon the size
of the expected leak; the smaller the leak,
or the lower the line pressure, the closer
are the test points; the converse procedure
is followed when searching for larger leaks
on lines at greater pressure.

The use of this Leak Detector is practical
on lines carrying pressures of a few pounds
to several hundred pounds as the sound of
the leak is amplified so that it is easily de-
tected.

A leak the size of a pencil lead in an oil
carrier line with 300 pounds pressure will
amount to about 10 barreis per howr! Oil
in West Texas at most of the wells is
worth about $1 per barrel and as it is
carried toward the Coast, a distance of
some 700 miles from a number of oil fields,
it is worth quite a bit more as the price at
the Coast is around $2 per barrel. This
price is determined by the gravity and
quality of the oil. A 10-barrel leak would
waste 310 worth of oil or more per hour,
and if this leak is not located for a day,
$240 worth, or in a week $1,680 worth, or
more depending upon the distance the oil
must travel before reaching, let us say, the
Coast. Various-size leaks, and the time it
takes to locate them, determine the worth
of the oil wasted.

The price of proper equipment to trace-
down these leaks is very small compared
to the price of the oil wasted. The time the
carrier line is out of service amounts to a
lot when the carrier is transferring 50,000
barrels per day which many of them do.

vacuum cleaners, air
and their component

washing machines,
conditioning units,
parts.

The location of the source of noise in any
rotating machine, the vibration of pipe
lines, and many other test-applications, have
not been mentioned.

WATCH DETECTOR

There are other applications of this am-
plifier that are possible with various types
of pickups and microphones. One was the
use by a loeal watch repairman in listening
to watches to tell what was wrong with
them by the tremendous noises or vibra-
tions as they sounded when amplified. He
could spot in watches, various things need-
ing attention that radio Servicemen would
term equivalent to intermittents.

For example, the amplifier and vibration
pickup was used in the detection of noises,
loose jewels, bad hair-springs, and many
other things easily recognized by the trained
ear of a competent watch repairman.

One of the crystal headphones was built
into a small metal box with a metal cover
that was lined with sponge-rubber. Room
was left over the headphone for the watch
to be placed. This proved very satisfactory
and much cheaper than use of the inertia-
type pickup but was not as efficient because
of pickup of other noises.

The headphone type of mniicrophone or
pickup was connected to a piece of shielded
microphone cable, the other end of which
had a mierophone connector for attaching
to input of amplifier.

USE 8Y DOCTOR

A crystal headplhone was built into a
small metal can, sponge-rubber lined and
with an electrostatic shield of copper screen
across face of the headphone, that then
was connected to the horn-shaped part of
a doctor’s stethoscope (as the diagram
shows).

OTHER APPLICATIONS

Some of the applications of this amplifier
with the inertia-type pickup are testing of
all kinds of bearings (electric motor bear-
ings for example), crankshafts, gears, gen-
erators, compressors, refrigerators, fans,
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This was tested by a doctor in his office
in listening to patients’ breathing, bronehi-
al-tubes and lungs action, and other things
that are far more familiar to a doctor than
to the writer. This comparatively makeshift
arrangement proved very satisfactory.

CONSTRUCTION

The chassis was laid out and drilled as
shown in Fig. 2. The folded-under front
edge of the chassis was straightened out
and drilled, as shown in Fig. 3, with the
front panel of the cabinet matching holes
as shown. The aluminum channels were
placed after the holes were drilled to permit
passage of wires for the connecting stages
and batteries, and for mounting the bias-
cell holder,

The front panel was made secure to the
chassis by mounting the pickup connector,
control 6 with attached saviteh 7T, control
14 with attached switeh 15, and headphone
jacks. The dial plates were also mounted
with the front panel controls.

A common ground of a heavy piece of
copper was soldered to the chassis and ex-
tended across all the stages.

The tube sockets and battery connector
sockets 18 were then mounted, and the am-
plifier assembled and wired as Fig. 1 shows,
with all grid leads shielded as well as the
component parts of each stage with the
aluminum channels. It is essential to mount
the lower part of the tube shielded and cut
down the middle section of the tube shield
to a height of 1%-ins.

After the amplifier wiring has been
checked and the batteries connected, the
switches are turned on and each tube con-
nection checked with a voltmeter; then the
tubes, headphones, and pickup are hooked
to the amplifier, preparatory to trying out
the setup.

Disconnect the batteries and place them
in the cabinet, with the chain of the micro-
phone making connection under the panel
screw. The batteries are then held in place
on top of the chassis, in back of cabinet,
with an aluminum strap %-in. wide (cut
from panel No. 984) and clamped to the
back of the eabinet with 2 small bolts and
nuts. The 45-volt battery lies horizontally
and the 1.5-volt cell stands vertically, The
brass nuts furnished with the 1.5-volt cell
were replaced with insulated ones, similar
to those on the 45-volt battery, to avoid ae-
cidental shorts to the cabinet.

The picture, Fig. B, shows how the han-
dle was connected (or one can do this to
suit).

The Leak Detector is now complete and
ready for actual use. As we know, the
ground carries sound waves well, and with
the tremendous gain, which is adjusted by
controls 14 and 7. the Leak Locator can be
set to pick up minute sounds in the ground.

A meter for checking the different vibra-
tions can be made to connect to the De-
tector externally, or it may be built into
this unit according to the diagram of Fig. 4.

The use of this instrument as a Leak De-
tector has been tested with very good re-
sults but no wild claims are made. In the
final analysis, this device is essentially a
high-gain vibrations amplifier. However it
performs perfectly in the services for which
it was designed.

LIST OF PARTS

CONDENSERS

Three P. R. Mallory TP404, 0.001-mf., 8C;
Three P. R. Mallory TP421, 0.01-mf. 9C;
One P, R. Mallory TP436, 0.05-mf., 10C;
Four P. R. Mallory TP405, 0.002-mf., 11C;
One P. R. Mallory BB21, 8 mf., 12C;

One P. R. Mallory BB20, 4 mf., 13C.

RESISTORS
One International Resistance BT %, § megs.,
1R;
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Three International Resistance BT%, 3 Four Amphenol 78-7P tube sockets; 1 THE GREATEST TIME SAvER
megs., 2R; One Amphenol CCC-1 cap and chain; FOR RADIO MEN IN YRARS!
Four International Resistance BT%, 3 One Amphenol MC-IF pickup connector; @ % by Ml o S - L
megs., 3R; One Amphenol PC-1M pickup connector; ) 4 R e g
Two International Resistance BT, 2 megs.,, One Burgess Z3ONX 45-V. battery; ) ot wn"sco S IELY eancee sia e
4R; One Burgess No. 44 1.5-V. cell; ‘ R raae rators

Four International Resistance BT, 10,000
ohms, 5R:

One International Resistance 2-meg. dual
contrel, 6R;

One International Resistance No. 22, with
D.P.S.T. switch, TR;

TUBES

Three RCA type 1T4;

One RCA type 184.

MISCELLANEOUS

One Brush model A erystal headphones, 19;

One Brush No. 310 VP-6, vibration pickup,
20;

Five Amphenol 78-1M %-in. sockets (Red,
Black, Green, Blue, Yellow), 17;

Five Amphenol 71-M %-in. sockets (Red,
Black, Green, Blue, Yellow), 18;

One Burgess No. 5360 4% V. battery;

One Bud 978 cabinet;

One Bud 41 chassis;

One Bud 984 panel;

Two Bud 2G1 channels;

Three Bud 391 shields;

One (each) Bud 980, 982, 1719, 1720 dial
plates;

One P. R. Mallory MR53 1-meg. control, 14;

One P. R. Mallory M27 D.P.S.T. switch, 15;

One P. R. Mallory GB-14 bias-cell holder,
16;

Two P. R. Mallory 1 V. bias cells;

Two P. R. Mallory 1% V. bias cells;

One P. R. Mallory 420 jack;

One P. R. Mallory 421 jack;

Two P. R. Mallory 366R knohs.

R ——

"FACSIMILE FREDDY"
“Facsimile Freddy,” WOR’s facsimile car-
toon, last month went to school. The work
of students of a cartooning class, held by
Milt Hammer who draws “Freddy,” was

RADIO-CRAFT for JUNE,

put on a transmitter set up for the purpose
in the classroom, at the Newark, N. J,
Y.M.CA, sent from there to WOR, and

from there broadeast on the regular
faesimile program.
1941
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Practical coil arrangements. A—Wired and tested R.F. and oscillator tuning assembly; B—F.M. discriminator transformer, with combined “air and mica tuning”,
removed to show ceramic winding forms; C—F.M.-L.F. transformer for 4.3 me. (can is 273 ins. long). Carron coils are illustrated.

ﬂeo‘ty and pe.‘u'gn Considerations oé
R.F. AND L.F. COILS IN F.M. RECEIVERS

It is believed that the following article, prepared by o coil specialist and present-
tng material almost entirely new, should prove of exceptional value to Radio-Craft
readers. The article concerns the design and design practices in various coils used in
Frequency Modulation reception, and no reference is made to the operation of an F.M.
recewver other than that necessary to describe the operation of the coils.

ature has contained a number of arti-

cles dealing with the various phases

of Frequency Modulation from re-
ceiver design to antennas and service. (*)
Today the average reader of Radio-Craft is
on speaking terms with F.M. even though
situated in localities not yet having the
benefits of F.M. service.

It is our plan not to describe any particu-
lar F.M. receiver or the operation of the
various circuits in an F.M. receiver since
this has been so well covered in the past.
The art is new and rapidly progressing; the
information which has been printed re-
quires no summary and we shall therefore
devote this article to the design and theory
of the various coils and LF. Transformers
used in a representative F.M. receiver.

The ability of an F.M. receiver to receive
and demodulate commercial wide-band F.M.
transmissions depends on the band-width

*Sec listing at end of artlele

DURING the last 12 months radio liter-
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which the amplifier is able to accept, and
since this band-width is determined chiefly
by the L.F. characteristics, we shall discuss
the LF. amplifier before turning to the
R.F. and Oscillator stages.

THE LLF. STAGE—4.3 MC.

The Radio Manufacturers Association,
after considerable deliberation, selected a
frequency of 4.3 megacyeles as a recom-
mended intermediate frequency for use in
F.M. receivers since a frequency above 4 me.
precludes the possibility of image frequency
interference within the band of 42-50 mec.
An LF. of 43 me. provides a guard band
between the amateur 3.5-4 mc. band and the
76 kec. transmitter frequency excursion.
Thus the first design factor, the frequency,
is already established.

The ideal overall response of a perfect
LLF. amplifier for use with present trans-
mission standards is shown in Fig. 1, at a.

Y% RESPONSE

41 42 43 44 45

FREQ. IN MEGACYCLE.
FIG. 2 Q. GACYCLES
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Fortunately, this curve does not have to
be duplicated since the action of the limiter
tends to remove all increments in amplitude
beyond a certain level as determined in the
design of the receiver. The dotted line rep-
resents a suitable level of about 4 volts at
the limiter grid.

Band-pass.—1f then, we design an am-
plifier having a curve such as b in the same
figure and depend on the limiter to operate
as before, we may retain the ability to
align the tuned circuits with an ordinary
unmodulated signal at 4.3 nic. and still have
essentially the same band-width character-
isties as the ideal band-width curve shown
at a. By using a curve of this shape, maxi-
mum band-width is not obtained at full re-
ceiver sensitivity, but this sensitivity would
not be usable in any case, since the ability
of the limiter to remove all traces of ampli-
tude modulation, static, etc., requires a sig-
nal of about 4V. as already stated. In ad-
dition, the ability of the limiter to discrimi-
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nate against amplitude changes increases
in proportion to the I.F. signal available at
its grid.

Band-pass characteristics such as we re-
quire may be obtained by the use of tuned
circuits, coupled by a mutual coupling, the
value of which determines the pass band.
Consulting Fig. 2 and disregarding for the
monment the fact that several of the curves
have pronounced “double humps,” we see
that 2 circuits of constant “Q” and having
various degrees of coupling designated as
k, exhibit various band-widths from which
we may make our selection. The value of k
may be predicted with sufficient accuracy
from the formula:

Width of Pass Band
(1) — — = k&
Mean Intermediate Frequency
after which the mutual inductance, M, may
be set to the proper value from:

(2) M=£kyL, L

In practice this value is set approximately.
Final adjustment is made in the actual am-
plifier, since unknowns in the form of un-
predictable capacitative and inductive cou-
pling oceur. These may increase or decrease
the effective coupling.

Although a satisfactory curve could be
selected from Fig. 2 curve & .035, we find
that is has 2 distinct peaks with an area
of reduced response between them, a condi-
tion entirely“unsuitable for F.M. reception.
Consult now, curve Q@ — 55 in Fig. 3 which
represents 2 tuned eircuits having a value
of & — .085 suitable for our purpose but
having the same “double hump” response.
If we vary the Q of the coupled circuits,
maintaining the coeflicient of coupling con-
stant, we may alter the “double humped”
response to any intermediate value. Bear-
ing in mind the action of the limiter, and
the band-width selected, we find that by
employing tuned circuits having a Q of 40
a satisfactory response is secured. This
value of Q may be calculated from the
formula:

1.4

3 V@ Q = 7: or Q, = Q. = 40
If we desire the curve to be essentially
“flat topped” the formula would read:

1.5

“4) vQ,Q or @, = Q, = 429

Q.—There are several methods of ob-
taining the required value of Q. The coils
may be wound on high-loss cores, wound
with high-resistance fine wire, or shunted
with a value of resistance to lower the Q
from a higher value. In actual practice,
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either the Ist or 3rd method is preferable,
since fine wire usually results in finer in-
sulation and increased distributed capacity,
resulting in a lower L/C ratio with conse-
quent reduction of resonant impedance. The
author prefers the 8rd method in which
the coils may be designed for the most sat-
isfactory winding from a mechanical stand-
point. This results in coils of consistent
characteristics, which are symmetrically
loaded with shunt resistors across the pri-
mary and secondary. These resistors have
the two-fold purpose of providing (a) the
proper Q and {b) a dissipative circuit
which prevents the rapidly changing fre-
quency from setting up transients. The lat-
ter may be heard as a ‘“fuzz,” particularly
on loud, high-frequency passages.

L./C Ratio—Although treated last in this
discussion, the L,/C ratio of the tuned cir-
cuit inductance to its shunt capacity must
be borne in mind all during the design of
the 1.F. transformers. To provide a reason-
able aniount of gain at the relatively high
frequency of 4.3 nmic, we must employ as
much inductance as possible compatible
with stability. We know that the sum of
wiring, tube input and output, and coil dis-
tributed capacity will be approximately 15
mmf. We have available a midget trimmer
having a mid range or most stable capacity

of approximately 50 mmf, This results in a
total shunt capacity of 65 mmf. Calculating,
we find from substitution in the formula:
1

(5) f=—
21 VLC

that the required inductance is 21 pH, We
then may ecalculate the approximate mutual
inductance between primary and secondary
as already mentioned (formula 2). A mica
trimmer mounted on a ceramic base is
chosen, since no electrical improvement
could be obtained from the use of either
permeability or air tuning in conjunction
with the relatively low Q necessary. Their
use would result in unnecessarily increased
cost.

So far, we have discussed the I.F. Trans-
formers as a group. Actually we have 3
types: (1) Input/Interstage which are
identical, (2) Limiter input, and (3) Dis-
eriminator.

The Limiter transformer differs from the
Input and Interstage only in that no loading
resistor is necessary for the secondary, be-
cause it is loaded to a somewhat greater
degree by the grid current drawn by the
limiter tube. It is permissible to increase
the coefficient of coupling in the limiter
transformer to maintain the symmetry of
response. The difference in coupling is so

ATTEN-
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Fig. 5—Testing and applicational circuits. A—Block diagrams of coil-testing setup with which final

adjustments are made.

Band-width and gain-per-stage may be measured by means of the instrument

represented here. B—Diagram showing the introduction of undesired inductance at (1} due to bypassing

through a long lead to ground; (2) long lead to tuning condenser; (

3) long lead to screen-grid, with

regeneration introduced due to the common inductance of the ground path between the gang and
ground (4) and bypass ground (4a). Long lead (5) contributes inductances to the tuned circuit but
introduces a foss of gain. C—Detail showing how overall inductance may be increased by moving turns
as shown by |, or decreased, 2; or the effective tap position raised, 3, or fowered, 4. Larger changes in
tap (tracking) position may be made by moving the position of the turns above and below the tap.
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small that it is net practical in production
to maintain and is seldom taken inte ac-
count.

Ihgcriminator-Transformer Design.—Un-
like the Limiter, the Discriminator differs
considerably from the $L.F.s both in me-
chanical construction and in electrical char-
acteristics. The voltage input to the pri-
mary of the Discriminator transformer is
practically constant at about 20 volts under
usual operation. The voltage delivered to
the diode rectifier is not constant, however,
and varies with the frequency of the ap-
plied signal at any instant. The primary
and secondary windings of the discrimina-
tor transformer are identical to those of
the LLF. transformers. The coupling between
the 2 coils is made by means of 2 indepen-
dent methods. The coefficient of coupling is
selected to give u peak separation of 250 ke.
for reasons which will be discussed later.
In addition, a capacity is placed between
the plate end of the primary and a center-
tap on the secondary.

Let us consider the relationship between
the voltages in this transformer and their
effect on the design. It is necessary for
proper discriminator operation that the
voltages developed in the 2 halves of the
secondary be EXACTLY equal and 180°
out-of-phase with each other. This requires
an exact electrical center-tap. Even capaci-
ties to ground must be equal and a smal!
compensating condenser (a few mmf.)) js
often placed externally from the unground-
ed diode to ground to compensate for the
smaller diode capacity of this circuit.

In the eperation of the discriminator the
secondary is tuned to exact resonance with
the mean LF. Auny mis-tuning of this cir-
cuit results in phase shift and consequent
non-linear operation. Therefore, best de-
sign practice dictates that we employ a coil
wound on a ceramic form and tuned by
means of an air trimmer. The primary wind-
ing need not be so exacting since phase
shift occurring in this resonant circuit will
not affect the operation. For this reason
we may use the more economical mica trim-
mer. The primary must pass the full band-
width of frequencies from 4,225 to 4.375 ke.
with but little frequency diserimination. We
will show how this is accomplished. For
proper demodulator operation the recovered
voltage versus frequency curve should be
linear within the frequency deviation en-
countered.

The response curve of the discriminator,
is a combination of the voltages developed
across the secondary due to the inductive
coupling with the primary, and the primary
voltage introduced into the center-tap. In
form, it resembles a “double hump” L.F. re-
sponse curve with one hump reversed to
complenient the other. This resembles a let-
ter “S” laid on its side. Qur object is to
make the center of the curve as straight
as possible over the range of the frequen-
cies included in the maximum deviation of
the transmitter.

Inspection of curve k — .058, Fig. 2 will
show that the sides of the curve between
the mean frequency and 75 kec. are fairly
straight. The peak separation in this curve
is 250 ke. Using this as a design factor we
may construet our discriminator transform-
er. Although the sides of this curve are not
absolutely straight their. differences are
such that they cancel each other and a
linear response vs. frequency results. One
other factor, the primary response, affects
the shape of the curve. In operation the
resistance reflected by the closely-coupled
secondary tends to broaden the primary ac-
ceptance band to the full band-width which
satisfies the condition mentioned in the be-
ginning of the discussion of the discrimina-
tor. No resistance loading is necessary on
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the secondary as this is provided by the
resistance of the diodes and their associated
circuits.

R.F. AND OSCILLATOR STAGES
Frequency Modulation transmissions oc-
cupy the band between 42 and 50 mega-
cycles. Any experimenter who has built
amateur 5-meter receivers is familiar with
the small size of the coils and condensers
necessary to tune to these frequencies, Sev-
eral facts, however, are usually overlooked.
The length of leads from the coil, size of
the variable condenser (length of electrical
path), bypass condenser leads, etc., all con-
tribute to the inductance in the circuit. For

List of Articles in Past Issues of
Radio-Craft on Frequency
Modulation

New Circuits in Modern Radio Receivers {Dept.) :
“New Circuit Using ’Electric Eye’ as F.M.
Tuning Indicator”™ (Pilot); ‘‘Direct-Coupled
Limiter Tubes Used in F.M. Receiver” (Zenith),
April 1941. *“Frequency Modulation Receiver
uses 2 Limiters in Cascade” (Scott), Dec. '40.
“Supplenentury Shadows Indicate F.M. Reso-
nance” {(Meissner), Nov. ‘40. “Pushbutton Am-
plitude—Freqtieney Modulation Chungeover”
(Stromberg-Carlson), Aug. *40. “Same Tuning
Indicator Used lioth for Amplitude and Fre-
quency Modulation Receiver” (Stromberg-Carl-

son), “Tuning Indicator for Frequency-
Modulation  Receiver”  (Stromberg-Carlson),
March '40.

Recent Improvements in F.M.-Receiver Design,
March 1941,

A New A.F.-Drift Correcting, Signal-Baluncing,
Dircet-Coupled F.M. 24-Watt Audio Amplifier,
I'art 1. Dec. '40; Part 1I, Jan. "41; Part I,
Feb. "41.

Circuit Features of the Latest Ultra-H.F. “DX"
F.M.-A.M. Receiver, Fely. "41.

F.M. Servicing Pointers, Jan, "41.

The ABC of Frequency Modulation. Deec. '40.

Station WOR Gets F.M. Voice. Dec. '40.

Present Status of F.M. Broadcasting, Dec. *40.

F.M. Servicing Procedure, Nov. '40.

Servicing F.M. Reccivers. Qct. 40,

Servicing F.M, Receivers, Sept. "40.

Latest 28-Tube DeLuxe High-Fidelity F.M. and
A.M. Broadeast Recciver, Sept. '40.

Build This Practieal F.M. Adapter, Aug. 40,

Choosing an F.M. Antenna. July "40.

Data Sheets (Dept.): “Stromberg-Carlson, No.
425 Frequency Modulation Receiver and *Con-
verter”,” Feb. 40,

Frequency-Modulated Programs on Your Present
Receiver '—with This Easily-Built F.M.-A.M.

Ultra-Shortwave Adapter, Part I, Dec. '39:
Part II, Jan. '40.
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this reason trouble is usually encountered
when gang condenser operation is at-
tempted.

Coil Design in Theory and Practice.—At
these frequencies it is ABSOLUTELY IM-
POSSIBLE to design a set of coils on paper
and expect them to work perfectly. The only
method by which perfect results may be
obtained is to follow the preliminary design
with actual application.

Here the exact circuit and proposed lay-
out are constructed and final inductance ad-
justment is made. Coils so designed will give
the maximum perfermance in THIS LAY-
OUT ONLY and any attempt to install
them in a similar circuit with a different
physieal arrangement will give unsatisfac-
tory results. For this reason manufacturers
who supply F.M. components in kit form
generally furnish the complete R.F. and Os-
cillator sub-assembly completely wired and
tested. Commercial receiver manufacturers
are specific in their service notes to the
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extent of stating: “If it becomes necessary
to replace any part be sure to put the re-
placement part in the exact position ocen-
pied by the defective part and use exactly
the same lead length originally employed.”
Bearing these remarks in mind we will
proceed with the actual coil design.

Condenser Tuning-Ratio.—As stated, we
wish to cover 2 range of 42-50 mec. If we
use a condenser to tune to these frequencies
we may employ the formula for induetance,
capacity and frequency to determine the
tuning ratio of the variable condenser
(ratio of total minimum capacity to maxi-
mum capacity). To permit a slight space
at each end of the dial we assume a range
greater than actually required and in the
case of F.M. our total range will be 39-51
me, If the inductance L is held constant we
will require a condenser ratio which is
equal to the square of the frequency ratio.
We will therefore have:

51 me.
(6) ( ): Condenser ratio — 1.71
39 me. /?

This value 1.71 is very small and is not
ordinarily obtained with any available
variable condenser. There are, however,
several solutions to this problem:

(1) We may place a large shunt capacity
across the coils and use a small variable
capacity for actual tuning., This method
has the disadvantage that unless the coils
are very small, an extremely small variable
condenser is required for tuning, If the in-
ductance is reduced the L/C ratio becomes
unfavorable, the parvallel resonant im-
pedance is lowered and the available gain
is small.

(2) A small series condenser (semi-fixed)
may be used between the coil and the tun-
ing condenser. From the loss of gain stand-
point this mnethod is superior to Method 1.
It has several disadvantages such as criti-
cal adjustment (stray capacities), and dif-
ficulty in obtaining proper tracking be-
tween the oscillator and R.F. stages.

(3) A combination of both these systems
may be used which will result in retaining
the bLetter features of both. This consists
of placing a small semi-fixed trimmer di-
rectly across the coils to provide alignment
at the high-frequency end of the band. A
standard small variable tuning condenser
may be tapped down on the coils. This tap
has the same effect in limiting the tuning
range as the series condenser in Method 2,
It has the additional advantage that ad-
justment of the inductance above and below
the tap allows us to vary the tuning ratio
and accomplish tracking over the narrow
band required.

Its disadvantages lie in a somewhat high-
er distributed capacity and a tendency to
resonate at 2 distinct frequencies. This lat-
ter fault is not important in a superhetero-
dyne, since the effect is such that it is im-
possible for the oscillator to beat with the
undesired frequency to produce the I.F. No
padding condenser is necessary with this
circuit (general high-frequency practice
usually eliminates the padding condenser)
as this adjustment may be made by as gin-
ple a procedure as bending the tap lead
where it leaves the coil. By this means its
mutual inductance may be added or sub-
tracted from the effective inductance tuned.

Design Example—For the sake of design
let us use Method 3. Connect a small “high-
lift low-capacity trimmer” aeress each coil,
assuming a wiring and input capacity, plus
trimmer capacity, of 22 mmf. for R.F. and
Oscillator circuits. For the time, ignoring
the maximum tuning capacity, we can cal-
culate the inductance necessary to resonate
at the highest frequency (51 me). Employ-
ing formula (5).

We find the required value to be approxi-
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mately .44 ; H. This value may be obtained
by winding 5 turns of No. 18 bare wire,
spaced twice its diameter, on a %-in. Q.D.
bakelite tube. Using this value of inductance
we find by again substituting in formula (5)
that approximately 37.7 mmf. will be re-
quired to tune to 39 nmic. Rather than use a
small condenser (37.7 mmf. — 22 mmf. —
15.7 mmf.) as a tuning condenser we may
choose a condenser severa)l times as large
and tap down on the inductance to give the
same result. If we select a condenser hav-
ing a range of about 90 to 100 mmf. we may
tap down to about 1/6th of the total in-
ductance. This method of design neglects
the minimum capacity of the tuning con-
denser but due to the impossibility of de-
signing these coils without actual applica-
tion, this discrepancy may be corrected in
the final adjustment. This method permits
us to utilize approximately 809 of the con-
denser rotation to cover the required band,
resulting in an easily read dial.

R.F. and Antenna Primaries.—The design
of the R.F. and Antenna primaries also rep-
resent a compromise, since extreme care
must be taken to keep the eapacity between
the primary and secondary low. One of
the most satisfactory methods is to space-
wind the primary between the spaced turns
of the secondary. Care must also be taken
to prevent the R.F. primary from resonat-
ing with the tube output and wiring capaci-
ty, within the band employed. Since at
best, the impedance of the primary as
presented to the plate of the preceding tube
is far too low to permit a reasonable
amount of gain, it is necessary to use as
much inductance in the primary as possible,
without conflicting with the conditions men-
tioned. A ratio of 2 primary turns to 3 sec-
ondary turns represents a workable value.

The antenna primary is a less critical
matter. The impedance reflected into a
transmission line from a doublet antenna
should be approximately 70 to 100 ohms.
The impedance of the primary may be con-
sidered as the sum of the impedances of
the primary alone plus that coupled into it
by the secondary. This coupled impedance
is equal to:

(2= M)*
(7) —
Z
where M is the mutual inductance between
primary and secondary and Z, is the paral-
lel resonant impedance of the secondary.

The condition for maximum transfer of
energy is such that the coupled impedance
is equal to the primary impedance and the
coupled reactance is equal but epposite in

sign to the primary reactance. Formulas
have been developed for the calculation of
the ideal conditions, but due to their com-
plexity they are seldom used and the same
variables as we encountered with the design
of the LF. transformers affect the coupling
and alter it from the calculated value.

For our purpose we may calculate the
primary impedance based on about % the
desired impedance and from formula (7)
ard a knowledge of the effective circuit Q
determine the approximate required mutual
inductance. We may assume that the cou-
pled reactance will approach the required
value and from this starting point the
primary may be constructed. On the R.F.
coils mentioned above this results in 2
turns interwound with the primary starting
Y2-turn outside of the end secondary turn.

Oscillator Coils.—The exact construction
of the oscillator coil will depend on the type
of circuit employed. Electron-coupled osecil-
lators may be used with the 6SA7 or with
a separate electron-coupled oscillator. These
circuits require a tapped coil.

The position of the tap should be deter-
mined experimentally to give the most suit-
able amount of feedback. Coupling should
be close in any case (interwound if a 6AS8
converter is used). The oscillator induc-
tance should be adjusted to a slightly lower
value than that used in the R.F. stages
and a ceramic-insulated air trimmer should
be employed to assure permanence of dial
calibration and freedom from drift.

By this time the reader has probably
come to the conclusion that the design of
tuned circuits for frequencies such as em-
ployed in F.M. is a rather haphazard busi-
ness. This is true to a certain extent. We
should remember that the principles in-
volved, are a starting point in the design,
and their use at lower frequencies may be
made with greater accuracy. At these lower
frequencies stray capacity and lead lengths
do not represent so large a proportion of
the total circuit constants.

This article has been prepared from ma-
terial supplied by courtesy of Carron Manu-
facturing Companjy.

Note.—In the bank of 3 condensers which are
bypasses for the input 6A7 tube, the unit which
bypasses the 1,000-ohm filter resistor to ground
ghould be instend a 0.001-mf. mica condenser.

It may be of interest to note that condenser
C which shunts the heaters serves only to reduce
the impedance of the heater circuit close to the
sockets of the assembly. This is necessary be-
c¢ause of the relatively long heater wires which
have considerable inductance and which therefore
may, under certain conditions, allow a certain
amount of feedback between these tubes.

DISTINCTIVE CALLS FOR F.M.

TO provide distinctive calls for F.M. (Fre-
quency Modulation) broadeast stations,
the Federal Communications Commission
has adopted a new system of call letters
with interposed numbers for this now com-
mercially recognized broadeast service.

The new call letters will combine letters
and figures in a system designed to show
the radio listener not only whether the sta-
tion is East or West of the Mississippi, but
also where to look for it on the tuning dial.

In accordance with the international pre-
fixes of “K" and “W" assigned to U.S. sta-
tions (also “N” for Navy and Coast Guard),
the new F.M. call letters will start with “K”
if West of the Mississippi, “W" if East.
This has been standard broadcast procedure
for many years.

The 2nd and 3rd characters, however, will
be numerals, indicating on which of the 40
channels in the F.M. broadeast band the
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station operates. At the end of the eall sign
is another letter or letters which may be
either arbitrarily assigned, or indicate in
some abbreviated form the city or area in
which the station is located.

Simplifying this deseription somewhat are
the following examples given by the F.C.C.:

W41B might indicate a station cperating
on a channel of 44.1 megacycles in Boston,
whereas K43S8F could be another station on
443 megacycles in San Francisco. (The
numerals are obtained by taking the last 2
numbers of the assigned frequency. All edu-
cational, non-commercial stations will use
the letter “E” on the end.)

The system is adapted from the method
used by Chile to designate standard broad-
cast transmitters, at the same time itemizing
vital data about the station. Calls will not
exceed § characters.
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ready to operate, only $39.95!

See Your Jobber Today!

1941 INSTRUCTION MANUAL
Now Ready!

Contains complete
instructions for all
Meissner Kits
Circuit Diagrams
Parts Lists
Pictorial Diagrams
Charts and
other useful data

ONLY 50c¢ NET!

WRITE TODAY FOR FREE 48-PAGE
COMPLETE CATALOG

Address Dept. €.6

#PRECISION-BUILT PRODUCTS”

753



*LATEST RADIO APPARATUS®

12-WATT BOOSTER SPEAKER

University Laboratories

195 Chrystie St., New York, N. Y.

ODEL 1B8 is an intercommunicator

booster speaker especially designed for
paging and intercommunicating use. In this
connection, it is claimed due to the extreme-
ly high efficiency of this 12-W. speaker, it
gives the effect of an added booster ampli-
fier. This high efficiency, combined with the
uniform frequency response of the speaker,
enables it to cut through background noise
and give clear speech reproduction, even in
airplane factories.—Radio-Craft

FLOCK REPAIR KIT

General Cement Co.
919 Taylor Ave., Rockford, Ill.

~p -
- F - "Ry o
- - FLoeK
iuuwe srt-ROAT FINSH IR, o,

A COMPLETE kit, everything necessary
for repairing the flock finish used on
phonograph turntables, metal cabinets, test-
ers, tool chests, displays, etc.

Kit consists of “Felt-Koat” flock, “Felt-
Koat” undercoat, ‘“Felt-Koat’ undercoat
thinner, and a specially-developed sifter-top
can for sifting flock over the undercoat.
Complete directions are included.—Radio-
Craft

TRANSPARENT ACETATE
TUBING

Precision Paper Tube Co.
2033 Charleston St., Chicago, Ili.

A NEW self-supporting, spirally-wound,
transparent acetate tubing is shown.
Due to its superior dielectric properties. this
tubing is recommended for many high-fre-
quency and electroni¢ uses. It is pre-formed,
and unlike extruded acetate tubes, will not
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shrink., This new product ean be supplied
in continuous lengths of any wall thickness
with any inside and outside diameters.—
Radio-Craft

3-WAY AVIATION PORTABLE

RCA Mfg, Corp.
Camden, N. J.

IN addition to standard broadecast pro-
grams, this 3-way portable, designed es-
pecially for use in private airplanes, is
capable of receiving such important avia-
tion information as CAA weather reports,
radio range courses, and airport control
tower signals. Operates on self-contained
batteries (life, average use, about 200 hrs.)
or from an A.C./D.C. line. Known as Model
AVR-102, this portable receiver incorpo-
rates a 6-tube, 2-band superhet. circuit which
ineludes a stage of R.F. and has a built-in
loop antenna and a P.M. dynamic speaker.
Chassis is mounted to withstand vibration.
Circuit incorporates “static-limiter” switeh
to improve signal/noise ratio.—Radio-Craft

COMMUNICATIONS RECEIVER

Radio Mfg. Engineers, Inc.
111 Harrison St., Peoria, lll.

HE new RME-99 is a modern communica-

tions receiver which boasts the following
features: 6 bands (550 to 33,000 kc.); large,
calibrated, bandspread dial; automatic volt-
age regulation; illuminated R-DB. meter;
6-position crystal filters; relay and break-in
control; automatic noise limiter; combina-
tion antenna input. It is a well-designed,
custom-built instrument made primarily for
reliable amateur and commercial reception.
Utilizes external loudspeaker to match.

Circuit employs Loktal-type tubes. The re-
ceiver is housed in a metal case, with in-
clined front panel, measuring 19 x 1015 x
9 ins.—Radio-Craft

DIRECT-READING WAVEMETER

General Radio Company
30 State St., Cambridge, Mass.

2%y

YPE 758-A wavemeter is a convenient in-

strument for measuring high frequencies
in the laboratory, where quite frequently
ease of operation is more important than
high accuracy. The direct-reading dial in a
single rotation continuously tunes to fre-
quencies from 55 to 400 megacycles. Varia-
tion in inductance is automatic, by a silver
spring, attached to the rotor of the variable
condenser, which slides along a silver strip
connected to the stator.—Radio-Craft

DISTRIBUTOR
NOISE-SUPPRESSOR

Continental Carben, Inc.
13900 Lorain Avenue, Cleveland, Ohio

THIS new unit does away with the heavy
metal cap on the usual automobile dis-
tributor suppressor into which the ignition

RADIO-CRAFT

cable fits. The top of this unit, known as the
T-22 Suppressor, is all bakelite and there-
fore insulated against high voltage. Another
feature is the 4-pronged metal spring con-
tact which is pushed out by a rubber “slug”
against the metal cylindrical wall of the
distributor housing in order to assure rigid
contact in the face of continuous vibration.
—Radio-Craft

TRANSMITTING CONDENSERS

Aerovox Corporation
New Bedford, Mass.

78X CORby

X
RO gorone MA;!W

HE feature of this new transmitting con-

denser is not the condenser itself but
rather its slip-through method of mounting.
Instead of cutting a hole large enough to
slip through the entire condenser, it is
merely necessary to drill 2 small holes large
enough to pass its pillar terminals; 2 small-
er holes take the mounting bolts.—Radio-
Crajft

ADJUSTABLE DIAL BELTS

Walter L. Schott Co.
Los Angeles, Calif.

\ 4

T is claimed that this ingenious belt speeds

up dial repairs and increases profits to
Servicemen by enabling an ordinary hour’s
job to be done in a few minutes.

The belt is adjustable to fit any dial and
comes in open form, which means that the
belt can be put on without taking apart the
dial mechanism. A patented zipper-like fas-
tening gives instant, lasting connection. The
core of the belt is made of a highly-flexible
steel which does not stretch with use—
Radio-Craft
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VARIABLE-SPEED MOTOR
PULLEY

ldeal Commutator Dresser Co.
Sycamore, Il

HIS variable-speed moter pulley is de-

signed for light, inexpensive machines. It
mounts directly on the motor shaft and
requires only a standard V-belt. Speed ra-
tios up to 2% to 1 available; speed changes
may be made while running. Sizes up to %
h.p.

Complete unit includes variable pitch
pulley and adjustable sliding motor base.
—Radio-Craft

NEW RECORDING BLANKS

Record Sales Company
Los Angeles, Calif.

l N view of the shortage of aluminum, these
blanks are expected to be widely accepted
wherever acetate discs have previously been
used. These discs are being manufactured in
coated forms on a steel alloy base having a
super-glossy silver-blue finish. They are
said to be unbreakable and not affected by

e LATEST RADIO APPARATUS®

abrupt climatic changes. They may be
played-back immediately, and can be proc-
essed and pressed just as the usual alumi-
num recording blanks. The blanks are
known as “Alco Recording Discs.”—Radio-
Craft

UNIVERSAL-USE DIPOLE
ANTENNA

Technical Appliance Co.
17 E. lé6th St., New York, N. Y.

i
S ———

THROUGH the use of newly-developed
selector transformers utilizing ultra-H.F.-
iron cores for maximum transfer of radio
energy, this complete dipole-rod antenna
system may be used for the reception of
F.M.-A.M. shortwave and television signals.
The transmission line may be up to and even
exceeding 100 feet long, if necessary. This
makes it possible to place the dipole at an
extremely high position, away from .nter-

fering noises. A polarization bracket holding
the dipole to the mast permits tilting the
antenna at any angle from horizontal to
vertical, thus permitting correect polariza-
tion.—Radio-Craft

ELECTRONIC VOLT-OHM-MF.
METER

Radio City Products Co.
88 Park Place, New York, N. Y.

ODEL 661, because of its unusual flexi-

bility, will find wide and important ap-
plications in the radio, electronic and elec-
trical service fields as well as in the labora-
tory.

It is an electronic tube voltmeter, ochm-
meter, and capacity meter. Its input resis-
tance is 16 megohms (low) to 160 megohms.
The A.C.-D.C. voltage range is frem 0.1-
to 6,000 volts. Its resistance range is from
0.1-ohm to 1,000 megohms. Its capacity
range is from 50 mmf. to 600 mf. The in-
strument employs a 4% inch rectangular
meter mounted in an all-metal case with
etched front panel. All necessary accessories
are supplied with it.—Radio-Craft

NEW HEARING-AID

Western Electric Company, Inc.

195 Broadway, New York, N. Y.

HIS instrument is a tone-compensated

vacuum-tube hearing-aid which should
prove a boon to all hard-of-hearing persons.
Tones heard very poorly may be greatly re-
enforced and those heard fairly well may be
amplified only a small amount. Thus the
“Ortho-tronic Audiophone” can compensate
for individual types of hearing deficiency.
Also, at the throw of a switch, annoying
extraneous noises fade out while essential

MR.

SERVICEMAN:
Your Dollar Buys a Lot When
You Use It to Join the RSAY

RADIO-CRAFT

It entitles you to membership in the only national
organization of servicemen that has the sponsorship
of the RMA, the NAB, the Sales Managers Clubs,
and the trade journals.

It entitles you to receive the house organ, the RSA
membership certificate, and the RSA pocket member-
ship card.

Bureau

It gives access to the RSA Technical Helps
and enables you to participate in all functions and

benefits the RSA offers.

1t enables you to exchange ideas with thousands of
§°SOd servicemen who are already members of the
A

Protected territories will be established as rapidly as
local chapters are formed. Applicants in present
chapter areas will be referred to the local chapter.
Fi(lll out the coupon, attach a $1.00 bill and mail it in
today.

Don’t fe the Last Man in qoat /Vel'yﬁbotﬁooc{ fo goin the 2 S4

RADIO SERVICEMEN
OF AMERICA, INC.

siReliable Service Assured’’

JOE MARTY, JR, EXECUTIVE SECRETARY
304 S. DEARBORN ST., CHICAGO, ILLINOIS

for JUNE, 194)
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RADIO SERVICEMEN OF AMERICA, INC.
304 S. Dearborn Street, Chicago, Illinois

$1.00 enclosed for 1941 National Dues in RSA.
Name
Address

City State

Radio—Crs;ft—.J.u‘n.e

755



* LATEST RADIO APPARATUS e

speech sounds pass unhampered. An audio
A.V.C. circuit builds up weak sounds and
acts less on strong ones, thus reducing the
“shock effect” of loud sounds.

There are 2 cutstanding circuit features;
namely, thé miniature pentode vacuum tube
and the “stabilized feedback” circuit. The
sensitive crystal microphone is sealed in
the amplifier case which is slightly larger
than a cigarette case. The receiver is of
the magnetic type and may be had in either
air conduction or bone conduction models.
It is easily concealed underneath wearing
apparel; its batteries are contained in a
separate case.—Radie-Craft

3 IN 1 "PERSONAL” PORTABLE
Lafayette Radio Corp.
100 Sixth Ave.

New York, N. Y.

HIS ultra-midget “personal” portable can

be used with its self-contained batteries
or on the 110 V. A.C. and/or D.C. line.
Including the rectifier tube, it employs 5
tubes and operates on the standard bread-
cast band. The set is highly attractive in its
genuine leather-covered case. Overall di-
mensions are 9 ins. high, 6 ins. wide and
3% ins. deep. Uses 3 standard flashlight
cells and one 67% V. “B” battery. Its weight
is approximately 6 lbs.—Radio-Craft

LOOP-ANTENNA ATTACHMENT

RCA Mfg. Company
Camden, N. J.

.ﬂ

NEW loop antenna designed as an

aural-null direction finding attachment
for RCA models AVR-TD, -E, -F, -G, and
-H Aircraft Receivers. The loop is available
in either remote or local control forms and
will operate as a direction finder on the
Beacon band (195-420 kc.), or on the Bea-
con and Broadcast bands (195-420, and 459-
1,400 kc.). Designed for civilian aircraft.

The antenna makes possible accurate di-
rection finding for the civilian pilot. The
electrostatic shielding and balanced wind-
ings of the loop materially reduce precipita-
tion static and allow clearer reception of
weak signals.

Double-ended pointers are used on the in-
dicators. One end shows the bearing to
which the loop is rotated while the other in-
dicates the calibration correction for the
bearing being taken. These corrections may
be inscribed directly in a blank space pro-

756

vided on the azimuth scale. The entire loop
is weatherproofed. Its neoprene insulation
is oil- and gasoline-proof.—Radig-Craft

RADIAL LOUDSPEAKER

University Laboratories
195 Chrystie St., New York, N. Y.

HE model 2RYR is a new “bull” type ra-

dial 860° loudspeaker, having a very high
power handling capacity. It is of the long
exponential reflex driver unit design for
high efficiency.

A multiple acoustic throat is used to
adapt the high-power driver units to the
horn. The driver units are housed in a
weatherproof cover as illustrated. The
speaker can handle 50 watts efficiently. Of
especial use for high-power chime systems,
and paging and announcing systems, cir-
cuses, etc. Bell diameter is 26 ins., height
32 ins.—Radio-Craft

"CIN-AXIAL"” DUAL SPEAKER

SYSTEM

Cinaudagraph Speaker, Inc.
2 Selleck St., Stamford, Conn.

HIS system comprises a 12-inch “woofer,”

a 5-inch “tweeter,” and a complete cross-
over network. It is designed for use in high-
fidelity phonograph equipment for com-
mercial, professional and home use as well
as for F.M. receivers. Its frequency re-
sponse is said to be “flat” from 30 to 12,000
c.p.s. Its useful range is reported as being
in excess of 12,000 c¢.p.s.—Radie-Craft

3-WAY PORTABLE

Allied Radio Corp.
833 W. Jackson Blvd., Chicago, Il

ODEL B17115 is a 6-tube superhet. 3-

way portable measuring 12% x 9% x
6% ins. It uses the latest 1.4 volt low-drain
tubes which assures long life to battery op-
eration. In addition to operation on self-
contained batteries, it may be used on any
110-120 V., A.C./D.C. line.

Has built-in loop antenna, P.M. dynamic
speaker, and a stage of R.F. (for added
sensitivity). Tuning range: 540 to 1,650
ke. Average battery service: 200 to 250
hours.—Radio-Craft

RADIO-CRAFT

REFLEX PROJECTOR

Atlas Sound Corporation
1449 39th St., Brooklyn, N. Y.

ODEL DR-54 is an intermediate size

(4% ft.) “Morning Glory” reflex pro-
jector with a bell opening of 25 ins. Its ef-
fective air eolumn is 54 ins. The “dynamic
reflex design” reduces the overall length of
the double re-entrant trumpet to 23% ins.
This new size is excellent for general P.A.
applications.—Radio-Craft

LIGHTWEIGHT MOBILE
AMPLIFIER

Thordarson Electric Mfg. Co.
500 W. Huren St., Chicago, Il

ECAUSE this 6-volt mobile amplifier

weighs only 20 lbs, it is conveniently
pertable and may be used for a variety of
P.A. applications. It is a compact unit meas-
uring only 13% x 7% x 7% irs. Some of
its suggested ues are for military drilling
fields, athletic fields, parade grounds and
outdoor relays. It is also well suited for use
in police cars, fire-fighting trucks, etc. The
amplifier, known as Model T-30W12, has
several output impedances available at the
turn of a simple rotary selector switch. A
standby switch permits immediate opera-
tion without the necessity of waiting until
the filaments are heated.-—Radio-Craft

SIGNAL GENERATOR

Radex Corporation
1733 Milwaukee Avenue, Chicago, il

N inexpensive Signal Generator and

Station Finder, which can be con-
veniently used for resetting pushbuttons, is
the model B2. It is a compact unit measur-
ing 6% x 4% ins. square, and is light in
weight (4% 1bs. with self-contained bat-
tery). The instrument is designed to cover
the broadcast band (500 to 1,750 ke.) and
puts out either a modulated or unmodulat-
ed signal at the throw of a switch. The
dial is calibrated and requires no reference
charts. The circuit of the instrument is here
shown; a grid-blocking electron-coupled
type of oscillator circuit is employed —
Radio-Craft
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Me‘ce to ﬂay .‘71‘./ —
CLASSIFIED RADIO DIRECTORY

Handy Buying Guide, by Products and Manufacturers’ Names and Addresses, for the Entire Radia Industry

SECTION IHI (revisen)

This DIRECTORY is published in sections—1 section per month. This method of publica-

There iz no charge for regular
light-face listings In the Classi-
fied Radio Dircetory. However, if
dominant bhold-face listings are
desired, we make a charge of $2
for ¢oncern names and $1 for
trade names for each bold-face
listing., Please write to the Ad-
vertising Dept,, Radio-Craft, 20
Vesey St., New York, N. Y., for
details.

INSULATION

Ceramies = + = = s s s » CE
Fibre S =1 o = mm s yEEB
Fiberglas . . . . . . . . FL
Insulation cases . . . . . . IC
MicsiE » ¢ 6 4% & @ 4" = Ml
Mycalex = il mim DG
Paper o 7 4 4.2 7 @ o n PA
Plastics! ov.mi w5 = = & = '@ Pl
Polystyrene . « # PO
Rubber (hard and/or soff) . . RU
Rubber (liquid) . . . s » RL
Rubber (synthetic) . . . . . RS
Sleeving [saturated) . . . . $$
Sleeving {untreated) . . . . SU
Stand-off insulators . . . . . ST
Tape [{cloth friction} . . . . T
Tape (rubber) R
Tubing '

spagheﬂn" (varmshed) TV
Varnished cambric v
Waxess & 4 B & (v 0 i & = W

*AC—National Company, Inc.
THE AEME WIRE CO., 1255 Dixwell Ave.,

Haven, Conn.—V
*AIRLINE—Montgomery Ward & Co.. Inc.
AKRON PORCELAIN CO., Akron. Ohie—CE, ST
ALDEN PRODUCTS CO., 715 Center St., brockton,
Mass.—FB, PI,
ALLIED RADIO CORP., 833 W. Jacksen Blvd., Chi.
cago, 1., *“Knight' —FL CST, T
‘ALLIGATOR Porce'lam Producis, Inc.

New

AI#’H¢ WIRE CORP., 50 Howard St.. New York,

. Y — V

*AlSiMag'*—American Lova Cor

AMERICAN LAVA CORP., Chemkee Blvd. & Manu-
Iacfurers Rd. Cha"anooga Tenn., *"AlSiMag™,
"Lava''—CE, ST

AMERICAN PHENOLIC CORP., 1250 W. Van Buren
St., Chicago, |II.—CE Pl P ST

AMERICAN "RADIO HARDWARE CO., INC.. 476
Broadway, New York, N. Y.—CE, Pl. RU, ST

*ANTENNEX—M. M. Fleron & Son, Inc.
ANCHOR WEBBING CO., P.O. Box 555, Paw-

tucket, R, F—SS, SU T, TV, Vv
AUBURN BUTTON WORKS INC., Auburn, N. Y.—
. 42nd St., New York,

BAKELITEPCORPORATION 30E
BASI%KER & WILLIAMSON, Ardmore, Pa—CE, PI,
BENTLE'Y I_!'_IVARRIS MFG. CO., Conshohocken, Pa.,

g,
*B.H—Bentley, Harris Mfg. Co.
BIRNBACH RADIO CO Tnc., 145 Hudson St.,
New York, N, *Birnbach*'~CE, ST
“BIRNBACH— Brnbach Radio Co., Inc R
CARBIDE & CARBON CHEMICALS CORP

0 E
42nd St., New York,
B?ND PRODUCTS CO I3I39 Hamll?on Ave., De-
roi |

IOONTON MOLDING CO., 326 Myrtle Ave.,

L. S BRACJH ISATFG CORP., 55 Dickerson St.,

BUD RADIO, INC.,
ST

Ohio—PI,
CELLULOID CORP.,

Boon-
New-
5205 Cedar Ave., Cleveland,
180 Madison Ave., New York,

q

:'J' d'.. Lumarith™, "Lumarith Protectoid”, ''Cel-

ulon

'CELLULOID—CeIIquId Corp.

CONTINENTAL-DIAMOND FIBRE CO., Newark,
Del.—FB, MI, PI

CORNING GLASS WORKS, Corning, N. Y.—ST

CORNISH wmga CS INC._ IS Park Row, New
HENRY v CRBWLEY % 'O, INC., | Central Ave.,

. ran
CRUMPACI?ER DISTRIB CORP., 1801 Fannin St.,

Houston, Tex.—R
HAROLD DAVIS, INC
Miss.—ST, T
pOW RADIO SUPPLY CO.,
Pasade.a Calit.—CE, FB, FL, MI, PA,

E. I.- DU PONT DE NEMOURS & CO
Schuyler Ave., Arlingten, N. J.—PI
*ELECTRAMIC INSULATORS—SfupaI(oﬂ Ce-

ramic & Mfg. Co.

428 W. Capitol 5¢., Jackson,

1759 E£. Colorado St.,
R, ST, T,

INC., 426

EMPIRE NrOT[I‘PN CO.. 105 E. 29th St., New York,
ERE RESISTOR CORP., 645 W. 12ih St., Erie, Pa—

FEDERAL SCREW PRODUCTIIIS CO., 24 5. JeHerson

St., Chicago, HI.—R, T

FEDERATED PURCHASER INC 80 Park PI New

York, N. Y.—CE, FB, FL, MI, R, 5T

FISCHER "DISTRIE. CORP 222 Fuh.n 5' New

Yorkv N, Y.—CE, FB, FL MI, PA, PI, ST T,

TV

*FLERON—M. M. Fleror & Sen, Inc.

M. M., FLERON & SON, INC., 113 N. Bread 5t.,

Trenton N. J *"*Antennex”, "'Fleron'’, "'Saftest’,
naler' —S

FONBA CORPORATION 29 W. 57th St., New York,

THE FORMICA INSULATION CO 4614 Spring

Grove Ave., Cincinnati. Ohio—PI

GENERAL CEMENT MFG. CO., 919 Taylor Ave.,

Rockford, IIl.—FB, Pl
GENERAL cenchs Co PLANT NO. 3, Keasbey,

J.—CE
GENERAL ELECTRIC co., r aner Rd., Schenectady,
N. ¥Y.—CE, MY, PA, PI \2
B. F. SOODRICH CO., 5oo S. Main St.,

Akron,
Chio—PI, R, RS
CARL GORR PRINTING CQO., 1801 W, Byron
St., Chicago. Ill.—PA
HAMMARLUND MFG CO., INC., 424 E. 33rd St.,
New York, N. Y.—ST
HARRISON RADIC CO., 12 W Broadwav New
Y —CE, FL, R ST,

P.O. Box I495 Providence,
2925 W.

HOPE WFEBBING co.,

IMPERIAL MOLDED ?RODUCTS CORP.,
Harrison St., Chicago, |l

INSULATION MANUFACTURERS CORP,,
565 W, Washington BIvd., Chicago, Il -—FB

FL, MI, PA R, T, TV,
INSULATION PRODUCTS CO 504 N. Richland St.,
Pittsburgh, Pa.—PI1
INSULINE CORP. OF AMERICA, 3030 Northern
Blvd. Long Island City. N. Y.—CE, FB, P1, ST,

E2 F JOHNSON CO., Waseca, Minn—CE, ST

KELLOGG SWITCHBOARD & SUPPLY CO., €650 S.
Cicero Ave., Chicago, |Il.—T

*KNIGHT. Allied Radio Corp.

LAFAYETTE RADIO CORP 100 &th Ave.

—CE, FB, M}, PA PI, R ST T,

'LAVA American Lava Corp.

‘LUMARITH Celluloid Corp

*LUMARITH PROTECTOID CelIuIQld Carp.

New York,
™, V

MICA INSULATCR CO., 200 Vanck SI New York,
N. Y.—FB, FL, Ml MP_PA, P,
JAMES MILLEN MFG. CO INC ISO Exchange
Malden, Mass.—CE ST
MITOHELL RAND INSULATION CQ., INC., &I
Murray St., New York, N. Y—FL, TV

tion permits the DIRECTORY to be constantly up-to-date since necessary revisions and
corrections can be made monthly. All names preceded by an asterisk (*) indicate that
they are trade nanes.

If you cannot find any item or manufacturer in this section or in previously-published
sections, just drop us a line for the information. Canadian radio manufacturers are
unable to purchase any merchandise from the States, Radio-Craft is advised. Our readers,
however, may wish to make Canadian purchases, and hence, current listings are bem_/
continued,

Presented here is Section 111 of the completely revised Second Edition of the CLASSIFIED
RaDIO DIRECTORY.
While every precaution is taken to insure accuracy, Radw-Craft cannot guarantee against
the possibility of occasional errors and omissions in the preparation of this Classified b

Directory, Manufacturers and readers are urged to report all errors and omissions at the
earliest moment to insure corrections in the very next issue.

MONTGOMERY WARD & CO., INC., 519 W. Chi-

cago Ave., Chicago, lIL, *"Airline’'—CE, R, ST,
NATIONAL COMPANY, INC., 41 Sherman St.
Malden, Mass., *"National*, “AC“—CE FB, P, ST

NATIONAL National Company
NATIONAL VUIbC?NIZEDPFIBRE CO P O. Box 311,
..... el.—F
NORTHE N ELECTRIC 'CO., LTD., 126) Shearer St.,
Montreal, Que.. Canada—R, T,
1452 Market St., San
PA, Pi, R, ST, T

OFFENBACH ELECTRIC CO.,
Ilf\r/a-:%isca. Calif.—CE, FB, MI,
PARISIAN NOVELTY CO., 3510 S. Western Ave.,

Chicago |
GEOF% F. PETTINOS INC., 1206 Locust St.,
Ph Pa.—F
POINgETTIA INC 97 Cedar Ave., Pitman, N. J.
PORCELAIN PRODUCTS INC., P. O. Box 300,
Findla 10, ator"—S
PREMA PRODUCTS D CHISHOLM-RYDER CO.,
L 3 Drawer F, Bndge Sta., Niagara Falls,
RADIO ELECTRIC SERVICE CO., INC,, N.W.
Cor. 7th & Arch Sts., Phila., Pa.—CE, FL,
L PLR STT V
RADIO EOUIPMENT CO., 32 Elm St., Buffalo.
Y. —CE ST,

N. T, TV
RADOLEK C?Mg‘rr’.NTY 601 w Rando ph St., Chi-
o 1

THE RICHARDSON co Melrose Park,
11.—M1, Pl, RU

*SAFTEST, M. M. Fleron & Son, Inc
MAURICE SCHWARTZ & SON, 710 Braadwaﬁ
Schenecfady N. Y.—CE, FB, FL, MI, PA

SEA‘ITLE RADIO SUPPLY co INC 2||7 2nd Ave.,

Seattle, Wash.—CE, P 'sT, v

SELF-VULCANIZING RUBBER coR INC 605 W,
Flower 5t., Los
e

Chicago,

Washington, Chicago, II1.—PI
SHELLEY RADIO CO., (841 s,
Angeles, Calif—FL, R, ST, T,
*SIGNALER, M. M. Fleron & Son, Inc
STUPAKOFF LABORATORIES INC.. 6627
Hamilton Ave., Pittsburgh, Pa.. *"Electramic

Insulators"—CE
SUN RADIO CO., 212 Fulton St. New York, N. Y.
—CE FL, PA. PI, R, ST, T, TV, V
TAYLOR FIBRE CO,, MNorristown, Pa.—FB, PI
TELERADIO ENGINEERING CORP 4B4 Broome St.,
New York, |3 e
N

Y~ Pi,
UNION ELECTRICAL ponésmm WORKS,

O. Box 742, Trenton, N. J.—CE
THE WATERBURY BUTTON CO. Waterbury, Conn.
WESTINGHOUSE ELEC. & MFG. CO., E. Piths-

burgh, Pa—FL, MI, PA, PI, T, TV,
ZOPHAI\?}VMlLLS INC., 112 26th &t., Brooklyn, N. Y.

INTERCOMMUNICATING
SYSTEMS

Aireraft . . . . . . . . A
Wited 3 4 @ w o b € = b
Wireless . . . : .. 1L

*AIRLINE—Montgomery Ward & Co Ine.
ALLIED RADIO ORP 833 W. Jackson Ave., Chica-

AMERICAN TEL%VISION CORP., 130 W. 5&th St,,
New York, N. Y.—I, IL

Please say pou saw it in the Radio-Craft “Classified Radie Directory”
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ATrI‘LAS SOUND CORP., 1451 39th St., Brooklyn,

AUTOCRAT RADIO CO., 3855 N. Homilton Ave.,
Chicago, i Autocrat’ ' —|
*AUTO RAT-——AqucraI Radio Co.

BANK'S MANUFACTURING CO.,
Winthrop Ave., Chicage, Ill—I, IL

BARKER & WILLIAMSON, Ardmore, Pa.—I, IL

BELL SOUND SYSTIEMS INC., 1183 Essex Ave.,

Columbus,

BIRNBACH RADIO CO., INC., 145 Hudson St.,
New York, Y., *"'Birnbach' —

'BIRNBACH—-BIrnbach Radio Co., Inc.

DAVID BOGEN CO., 663 Broadway,

‘CLARION——Transforr er Corp. of America

New York,

COMMUNICATIONS, INC., 3215 Western Ave.,
Seattle, Wash., *""Commun-O-Phone,' “Incrimina-
tor,"” "‘Electro-Phone’'—I

*COMMUN-O-PHONE—Communications, Inc.

*CO-RECHT—Electronic Sound & Music Co.

CRUMPACKER DISTRIB. CORP., 180l Fannin St.,

Houston, Tex.—

HAROLD DAVIS INC., 428 W. Capitol St., Jackson,
Miss..

DeVRY CORPORATION 1111 Armitage Ave., Chica-

Hi.—I
‘DICTAFILM--MlIes Reproducer Co., Inc.

ELECTRONIC CONTROL CORP., 2647 E. Grand
Blvd., Detroit, Mich.—I|

ELECTRONIC SOUND & MUSIC CO.
St.. New York, Y., *'Co-Recht’

*ELECTRO- PHONE—Commumcahons, Inc.
ELKAY MFG. CORP., 200 5th Ave., New York, N. Y,

EXECUTON E,

I? Stuyvesant

INC., 415 Lexington Ave., New York,

FEDERATED PURCTASER INC., 80 Park Pl., New

‘FILMGRAPH Miles Reproducer Co., Inc.

FISHER RESEARCH LABORATORY, 1941 University
Ave., Palo Alto, Calif.—IL

HARRISONYRADIO CO.. 12 W. Broadway,

York,

FISCHER III'.-)ISTRIB CORP., 222 Fulton St.,

New
New York,

GUIDED RADIO CORP.. 118 E. 25th St., New York,

'INCRIMINATOR—Ccmmumcaﬂons Ine.
INTERCALL SYSTEMS, INC., Sth & Norwood, Dayton,
hic—I
KELLOGG SWITCHBOARD & SUPPLY CO., 4550 S.
Cicero Ave.. Chicago,
*KNIGHT—Allied Radio Corp

LAKE MFG. CO., INC., 2323 Chestnut St., Oakland,
Calit., * Voycall Lake"'—|

“LAKE—Lake Mfg. Co., Inc.

LANFA¥ETTIE RADIC CORP., 103 6th Ave.. New York,

LE\I;(TIiA LABORATORIES INC., 30 E. 10th St.. New
ar:

MAJESTIC RADIO & TELEVISION CORP., 2500 W.
50th St., Chicago,

JOHN MECK INDUSTRIES, 1313 Rondolph St.. Chi-

—I
MILES REPRODUCER CO., INC., 812 Broadway,

New Y Y., *"Filmgraph " “Dictafilm' —l, 1L
MISSION BELL RADIO MFG. co INC., 831 Venice
8lvd., Los Angeles, Calif.—!
MONTGOMERY WARD & CO., INC. 6/9 W. Chi-
cago Ave., Chicago, IlI,, **'Airline™
Mganc MASTER 5. CO., 508 S. Dearborn St.,
1ICago,

1.—

NORTHERN ELECTRIC CO. LTD.,
Montreal, Que., Canada—I, IL

OFFENBACH ELECTRIC CO., 1452 Market St.,
Francisco, Calif.—

OPERADIO' MFG. Cd) s+ Charles, 111

PACENT ENGINEERING CORP., 79 Madison Ave.,
New York, N.

1261 Shearer St.,

San

PHILCO RADIO & TELEVISION CORP., Tioga &
"C' Sts., Phila., Pa—lI

PHONOTONE LABORATORIES, INC., S. E. I5th &
State Sts., Washington, Ind—|

RADIO ELECTRIC SERVICE CO., INC., N.W.
Cor. 7th & Arch Sts., Phila., Pa—I, IL

RADIO EQUIPMENT CO., 326 Elm $t., Buffalo, N. Y.

RADIO RECEPTOR. INC., 251 W. I9th St. New

or| Y=
RADOLEK COMPANY 801 W. Randolph St., Chica-

go, Il
RAY-LAB COMPANY Grand Central & Ilth Sts,,

Elmira Hits., N. Y. *'Ray-Lab''—I
*RAY-LAB--Ray-Lab Company

RCAI MIANUFACTURING CO., INC., Camden, N. J.
REGAL AMPLIFIER MFG. CORP., 14 W. 17th St.,

New York, N. Y.—I, IL
LTD., 2101 Bryant St., San Francisco,

RE(MLER co.,
ROGERS- MAJESTIC CORP LTD., 622 Fleet St
INC., 2117 2nd Ave.,

Toronto, Ont., Canada—

SEATTI.E RADIO SUPPLY CO
Seattle, Wash.—1, [L

SETCHELL CARLSON INC., 2233 University Ave.,
St. Paul, Minn.—I

5019 N.

5.0. sk C'I‘JNEMA SUPPLY CORP., 636 Iith Ave., New
SUN“RADIO CO 212 Fulton St., New York, N. Y.
TALK A-PHONE MFG. CO., 1219 W. Van Buren St.

Chicago, i1.—I
TAYLOR AIRPHONE PROD., INC., Long Beach Muni-
cipal Airport, Long Beach, Calif.—A

TELEMOTOR CORP., 260 5th. Ave., New York, N. Y,
TELERADIO ENG. CORP., 484 Broome 1.
TETEXYPR(I)LDUCTS CO., 1645 Hennepin Ave., Minne-
TELEFlAlR ‘IELFONE CORP., 62 Standish Ave., W,

J—=
TRANSFORMER CORP OF AMERICA 9 Wooster
St., New York, Y., *"'Clarion''—I|
TRANSMARINNE I\llADIIO INC., 1184 Broadway, Hew-

1
UNITED SCIENTIFIC LAB INC., 440 Lafayette 5t.,

VICTOR ANIMATOGRAPH CORP., Davenpor, lowa

'VOYCALL—LaI(e Mfg. Co. Ca

WEBSTER-CHICAGO CORP 5622 W.
dale Ave., Chicago, Ii

WEBSTER ELECTRIC CO., Clark & DeKanen
Ave., Racine, Wis.—/|

WESTERN SOUND & ELECTRIC LABS.
Kilbourn Ave., Milwaukee, Wis.—lI,

New York,

Blooming-

INC., 311 W,

KITS

Amplifier . . . . . . . . A
Electromic . . . . . . . EL
Experimental . . . . . . . E
Facsimile . . . . . . . . F
Flocking ¢ »n o e '8 & & 2 FL
Receiving . . . . . . . . R
Sound effects . . . . . . . §
Television » @ 5 & 5 w5 5T
Test equipment . . . . . . TE

AMERICAN RAD!O HARDWARE CO., INC., 478

Broadway, New York, N. Y.—F
AMPLIFIER CO OF AMERICA 17 w. 20th 5S¢,

New Yark,
AUDIO DEVICES INC 1600 Broadway, New York,

—5
CARROCN MANUII:IACTURING CO., 415 S. Aberdeen
ica —_
TI"::E CROSLEY CORPORATION, Cincinnati, Ohio—
FLOC‘:( PIFI‘E)CESS CORP., 17 W, 3lst 5t., New York,
MIDLAND RADIO & TELEVISION SCHOOLS, INC.
Power & Lig Kansas Cny Mo—E, T
RADIO CITY PRODDCTS CO., NC 88 Park Pl
New York,
RADOLEK COMPANY 60I W. Randolph St., Chica-
RCA MANUFACTURING CO., INC., Camden, N, J.
WILCOX ELECTRIC CO.. INC., 40th & State Line,
Kansas City,
WORNER PRODUCTS CORP., 1019 W. Lake St.,
Chicago, IIl.
KNOBS (see Dials & Parts)
LINE FILTERS

{Also see Noise Elimination Equipment)

Power filters (industrial) . . . PF
Radio set (for the home) . . RF

AER'I:OVOX CORPORATION, New Bedford, Mass,—

*A|RLINE—Mantgomery Ward & Co.

I

ALLIED RADIO CORP.. 933w JacksonncBIvd Chi-
cago, I, *"'Knight*'—PF, RF

AMERICAN CONDENSER CORP., 2508 S.
Michigan, Chicago, Ill—PF, RF

AMERICAN COMMU'NICATIONS CORP., 123 Lib-
rf[ ew York, N F

AMP! IFIER co. OF AMERICA 17 W, 20th St.,
New York -PF

*ANTENNEX—M. M. Fleron & Son, Inc,

'ATOMS—Sprague Products Co.

BARKER & WILLIAMSON, Ardmore, Pa.—PF

BELDEN MANUFACTURING CO., 45647 W,
Van Buren St,, Chicago. Iil.—RF

*BROWN DEVILS—Ohmite Manufacturing Co.
BUD RADIO, INC., 5205 Cedar Ave., Cleveland,

Ohio—RF

CANADIAN MARCONI CO., 211 St. Sacrament St.,
Montreal, Can.—PF. RF

CONSOLIDATED WIRE & ASSOCIATED CORPS.,
512 5. Peoria St., Chicago, lil.

CONTINENTAL CARBON INC., |3900 Lorain Ave.,
Cleveland, Ohi F

C(r)qRNELIhl:)UBILIER ELECTRIC CORP., S. Plainfield,

J

CRUMPACKER DISTRIB. CORP., 180
Houston, Tex.—PF, RF

*DETERMOHM—Ohmite Manufacturing Co.

TOBE DEUTSCHMANN CO., Canton, Mass.—PF, RF

DOW RADIO SUPPLY CO 1759 E. Colorado St
Pasadena, Calif.—

ELECTRO PRODUCTS LABS., 549 W. Ran-

Fannin St.,

dolph St., Chicago, Ill.—FPF,
FE‘PEEATNED PURCHASER INC., BO Park Pl.. New
or
FERGLSON RADIO INC 14553 Madison Ave.,
Lakewood,
FISCHYER FI’DISTRFIB CORP 222 Fulton S5t., New York,
*FLERON—M. M. Fleron & Son, Inc.
M. M. FLERON & SCN, INC1I 113 N, Broad SI'
Trenron N. ‘R.' ‘“Anfennex ** "Fleron, e "Saftest,’
GIR/':\FD HOPKINS 1000 40th Ave., Qakland, Calif.
GUIDED RJ;\DIO CORP., 148 E. 25th St., New York,
HARRISON YRAI?EORCO 12 W. Broadway, New
HERBERT H. HORN, 1201 5. Olive St., Los Angeles,

Calif.—PF
INSULINE CORP. OF AMERICA 3030 Narthern
Blvd., Long Island City, N ---I>
KELLOGG SWITCHBOARD & SUPPLY CO 6650 S.
Cicero Ave., Chicago, lll.—
KENYCN TRANSFORMER CO
New York, N. Y.—PF
*KNIGHT—Allied Radio Corp.
*KOOLOHMS—Sprague Products Co.

INCI, B40 Barry St.,

LA;AYETTPEF R);\D O CORP., 100 éth Ave., New York,
M&H SPORTING GOODS CO., 512 Market St.,
Phila., Pa.—PF,

P. R. MALLORY' &co INC.,
St.. Indianapolis, Ind.—PF

MEISSNER MANUFACTURING CO., Mt

*MILLER—=J. W. Miller Co.

J. W. MILLER COMPANY 8917 S. Main SI Los
Awqelgs CRaFif “Miller Quality Products,”™ “*Mil-
fer —

"MILLER QUALITY PRODUCTS—J. W. Miller Co.
MONTGOMERY WARD & CO INC., 619 W. Chi-
cago Ave., Chicago, lil., *"Airline"—PF, RF

'MULTIVOLTS—-Ohm.Ie Manufacturing Co.

MUSIC MASTER MFG CO., 508 $. Dearborn St.,

F3029 E. Washington

Carmel,

Chicago, |Il.~ RF
NORTHERN ELECTRIC CO., LTD., 1281 Shearer
St., Montreal, Que., Can.—PF, RF

OFFENBACH ELECTRIC CO
Francisco, Calif.—PF

OHMITE MANUFACTURING CO., 4B35 W. Flournoy
3t Chlcago Il., *"'Ohmite,' * “Brown Devlls
“Multivolts,'" " Determohm,” 'Ritechm'‘—PF,

*OHMITE—Ohmite Manufacturing Co.

PACENT ENGINEERING CORP., 79 Madison Ave,,
New York, N. Y.—PF, RF

PHILCO RADIO & TE'!.E\;'SION COR?., Tioga & "'C"

Sts., Phila., Pa.—P
PHILMORE MFG, CO.. INC., 113 University ?l.,

New York, N. Y.—RF

1452 Market St., San

RADIO ELECTRIC SERVICE CO., INC., NW.
Cor. 7th & Arch Sts., Phila., Pa.—PF, RF
326 Elm St., Buffalo,

RANDIO EOUI?L«IENT CORP.,

RADOLEK COMPFANY &0 W. Randolph St., Chica-

'R?TEOHM Ohmite Manufacturing Co.
‘SAFTEST—M. M. Fleron & Son, Inc.
MAURICE SCHWARTZ & SON 710-712 Broadway,

Schenectady, N. Y.—PF,

SEATTLE RADIO SUPPLY CO INC., 2117 2nd Ave.,
Seattle, Wash.—PF, RF

*SIGNALER—M. M. ‘Fleran & Son, Inc,

*400 LINE—Sprague Products Co.

SOLAR MANUFACTURING CORP 25th St. & Ave.

A
SPRAGUE PRODUCTS CO No Adams, Mass., *"'600
Line," “‘Atoms,'" “Koolohms," '‘Telohmike"—FPF,

STROMBERG-CARLSON TELEPHONE MFG. CO.,
Carlson Rd., Rochester, N. Y.—RF
SUNPFRADFIO CO 212 Fulton St., New York, N. Y.

TAYLOR AIRPHONE PRODUCTS, INC,, Long Beach

Municipal Airport, Long Beach alif,
TECHNI AL APPLIANC CORP 17 E. 16th St.,
New York, N. Y.—RF
*TELOHMIKE—Sprague Produtts Co.
150 Varick St.,

UNITED TRANSFORMER CORP.,
New York, —PF
VOGUE PRODUCTS CO.,

8420 S. Ashland Ave.,
Chicageo, 1ll.—RF

Plcase zay you saw it in the Radio-Craft **Classified Radio Directory”
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“For Letter S etw’cini - Fox .ﬂiyget ptoéitj —

FOR A WIDER KNOWLEDGE OF TECHNICAL SUBJECTS, READ THE

sooks 1N The RADIO-CRAFT LIBRARY SERIES

GET into the swing of reading instructive, authoritative books on technical sub-
jects—Radio, Air Conditioning and Refrigeration. The RADIC-CRAFT LIBRARY
SERIES is the most complete set of volumes individually treating all important divi-
sions in these fields. Each book has been written for the purpose of giving you the
opportunity to specialize in one or more of the popular branches of the various
subjects and we know of no easier, quicker or less expensive way to improve your
knowledge. The material in each book is very helpful—you'll find them valuable in
your work. The authors are all well known and are authorities on the subjects on
which they have written. This is the first time that you are enabled to build a library
of technical books by such popular writers,

ALL BOOKS ARE UNIFORM

The books in the RADIO-CRAFT LIBRARY
SERIES are all uniform. The size is 6x9
inches. Each volume contains 64 pages and
an average of 50 to 150 photographic
illustrations and diagrams. The books are
printed on an excellent grade of book paper
and have stiff flexible covers. PRICE 50c
PER BOOK. All hooks are sent postpaid.

a—

Usetul : " . . By s . v Book No. 24

o was and D NTO
:nr:l: ghort-Cuts, Bogk No. 18 1 BHEAK‘“G ‘|c|Nf)
Pn“ﬂ’.‘\’o-"o‘“ RADIO SERY
nzstsm"g‘
ANA

procedure
Radlo Servic
By gertram

Book No. 22
NEW "
10
RADIO Q“EST
AND ANSWERS

Question®

perets

PRACTICAL
pUBLIC ADDRESS

g of Ser-

dern meiho
':i.;lnn and lnnal\llnq‘
public Address Eau ur
ment gy B. gake

New titles are constantly being added to the
RADIO-CRAFT LIBRARY SERIES. But, on the
other hand, stocks of certain titles are running
low, and they may not be reprinted for some
time. We would therefore suggest that at this
time you order as many different titles as you
are interested in. Remember, that if you delay, «
some of the books may later be out of print.

TwiQey AT
PhACnCAL
APPUCRTIONY

- Charles Sit!
o 0¢

USE THIS

RADCRAFT PUBLICATIONS, Inc, 20 VESEY ST.. NEW YORK, N. Y. HANDY
I g:%“'}fm:a,gﬂﬁf bt}?r;;iwmy remittance of $...... for which eend mo, POSTPAID, Co UPON

I RADIO-CRAFT LIBRARY SERIES @ 50c EACH I WHEN
f Orco book numbers wanted: 13 14 15 16 17 18 19 20 21 22 23 28 i

| N0 crvverenersnnenasovansaarsrsasasanann CADAEBSS L. ciiiiaiiiaiiaiisssseiiennan I ORDERING

i

B o e ey T 1 RADCRAFT PUBLICATIONS, Inc.
If you send cash or unused U. S, Postage Stamps.) RC.641

RADIO-CRAFT ~ MEe 194] 759
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® CLASSIFIED RADIO DIRECTORY-®

LOUDSPEAKERS (& PARTS)

Accessories p - LA
Acoustic chambers . . AC
Baffles % 4 m ®m ® @ e BA
Cones co
Cone speakers g B CS)
Electrodynamic speakers . . . ES
Field coils FC
Field exciters . . . . . . . F
Grille cloths . . . . . . . &
Grilles {molded) . . . . . GM
Horns . & = oo H
Horns (weafherproof) ;s HW
Horn  units ; i &n HU
Magnetic speakers =d e e MS
Metal housings . . s w M
Permanent-magnet dynarmc

speakers . . . . . . . PD
Pillow speakers . . . . . . PS
Speaker cements . . SC
Speaker shims . . . . . . SS
Stands! po - S d T & @A RS
Volume controls vC

THE ACME WIRE CO., 1255 Dixwell Ave., New

Hamilton Ave.,

Haven, Conn.—
FC, F, G, H, MS, PD, S
Inc,
Birmingham,
AMERICAN COMMUNICATIONS COFRP
Chicago, Ill.~—A
AMERICA, 17 W. 20th St.,
ARLAVOX
ATLAS SOUND éonp 1451 39th St., Brooklyn, N. Y
Chicago, IIl.—A,
1., *"Autocrat’’ —PD
THE BENWO
663 Broadway,
—A. ES, PD, S
CANADIAN MARCONI %0 211 St. Sacrament St.,
TJoronto, On

ALLIED RADIO CORP., 833 W. Jackson Blvd.,
Chicago, lil., *' nghI —A, BA, CO, ES,
*AIRLIN E—MunI omery War Co.
AI;\LISOI: BAFFLE CQ., 207 S. Béfh Sf
123 Libe
erty 5., New York, N. Y.—A
AMERICAN PHENOLIC CORP "1256 W. Van Buren
AMPLIFIER co OF
New York, Y.—BA
RLAVOX MANUFACTURING CO., 430 S. Green
—M
ART SPECIALTY CO 1115 N. Franklin St., Chicago,
-—A,SAC, BA. CO, CS, ES, F, &, H, HW, HU,
AUDIOGRAPH SOUND SY(S:TEMS |3D|3 W. Randalph
'AUTOCRAT—AumcraI Rad: Co.
AL(J:TOCRAT RADIO CO., 3855 N.
BANKS MANUFACTURING co., 50 9 N. Winthrop
Ave., Chicago Ili.—A, BA, ES PD
D LINZE CO 1838 Was ington Ave,,
St. Louis, Mo —F
DAVID BOGEN co New York,
N. Y. AC,
Montreal, Can.—ES Pl
CANADIAN RAD&O tanP LTD., 622 Fleet St. W.,
CARRON MANUFACTURING CO., 415 S. Aberdeen
St.. Chicago, G

CASTLEWOOD MANUFACTURlNG CO., 12th Ave. &
Burnett Sts., Louisville, Ky —BA

CINAUDAGRAPH SPEAKERS, INC., 921 W.
Van Buren St.. Chicago, '.I-—CS, ES, Hw,
HU, MS, PD

*CLARION—Transformer Corp. of America

CRESCENT TOOL & DIE CO., 4140 Belmont Ave.,
Chicago, 1iI.—ES

CRUMPACKER DéIRlB CORP., 1801 Fannin St,
Houston, Tex.—A, BA, CO, ES, FC, G, MS, PD, §

*DICTAFILM—Miles Reproducer Co., Inc.
HAROLD DAVIS, INC 428 W, CaplIol St., Jackson
Miss.—A, AC, BA, CO, ES, FC. F, G, H, MS, PD, §
DOW RADIO SUPI’LY ¢O. 1759 'E. Cchrado St.,
Pasadena, Calif.—A, BA, 0 FC, G, MS
HUGH H." EBY, INC., 4700 Stenton Ave.,

ELECTRO PRODUCTS LABS.,

dolph §t.. Chicago, lll.—A, VC
ERWOOD SOUND EQUIP. CO., 224 W. Huron St.,

AC, BA H, PD,
FEDERATED PURCHASER INC. 80 Park Pl., New
York N Y—A AC, BA, CO, ES, FC, G

'FILMGR}PH Miles Reproducer Co., Inc.
FISCHER DISTRIB. CORP., 222 Fulton §t., New York,
N, Y.—A, AC, BA, CO, ES, FC, F. G, H, MS

PD, S

FLNOCK PROCESS CORP., 17 W, 3Ist St., New York,

FONOYA CORPORATION 29 W. 57th S+, New York,
N

GENERAL CEMENT MFG. CO., 919 Taylor Ave.
Rockford, Ill—A, G, SC,

GENERAL ELECTRIC CO
Bridgeport, Conn.—PD

Phila.,
549 W. Ran-

Schenectady, N, Y, &

GLOBE PHONE MFG. CORP., Reading, Mass.—PD
GUIDED' RADIO CORP., 118 E. 25th St., New York,

Y—AC, CO, FC,
HARRISON RADIO o, 12" W, Broadway. New
York, N. Y.—A, AC, BA, CO, ES, FC, F,

HAWLEY PRODUCTS CO 200 N.
Charles, 1Il.—BA, CO,
A. G. HINTZE, 300 W. Adarns St., Chicago, lIl.—G

Ist Ave., St.

HERBERT H. HORN l20l §. Olive St., Los Angelas,
Calif.—CO, G, PD

CI;AIELE; JACK MFG CORP 27 E. Phila. St.,
or a.—H

JENSEN RADIO MFG. CO.. 660I S. Laramie Ave.,
CIncaqo IH.—A, BA ES PD,

. F. D. MANUFACTURING co 4111 Ft. Mamilton
Pkwv Brooklyn, N. Y.—FC

‘KNIGHT—ALLIED RADIO CORP.
LAFAYETTE RADIO CORPp. IOO b6th Ave., New York
—A, AC, BA, CO, E F, G. H, M5, PD, $

LEOTONE RADIO CO., 83 Dey 5' New York, N.'Y.
—A_ BA, CO, ES, FC, MS,
THE LIFETIME CORPORATION 1825 Adams

St.. Toledo, Ohio—A, BA, H. PD. §
THE LINCROPHONE CO.. INC., 1661 Howard Ave..

Utica, N. Y.—BA, PD
T.NI:. McELROY, (00 Brookline Ave., Boston, Mass.—

M&n SPORTING GOODS CO., 512 Mnrlte! St.5
Phlla Pa.—AC, , CO, ES, FC, G, H MS.

THE MAGNAVOX COMPANY INC., 2I131 Bueter
Rd., Ft. Wayne, Ind.—

JOHN MECK INDUSTRIES 1313 Randolph St., Chi.
cago, IIl.—AC, BA, PD

MILES REPRODUCER CO., INC,, 812 Broadway,
New York, N. Y. *"Filmgraph,” ''Dictafilm”—E
F H MS, PD

*MONCOBAR—Tibbetts Laborannes

MONTGOMERY WARD & CO. INC., 619 W, Chi-

cago Ave., Chicago, Ill., *"Airline""~BA, H, MS,

S
NASH RADIO PRODUCTS CO., 6287 Gravois Ave.,
St. Louis, Mo.—G
NATIONAL UNION RADIO CORP., 57 State
St., Newark, N. J—BA ES, H, PD,

OFFENBACH ELECTRIC CO |452 Market St.. San
Frarcnsco Calif.—A, AC, . CO, ES, FC, F, G,

S}

OLEK 4759 Melrose SI Phila —G
OPERADIO MANUFACTURING cto St.

li.—A, AC, BA, CO, ES, FC, F, H, PD
OXFORD-TARTAK RADIO CORP., 915 W.

Van Buren S5t., Chicago, !ll.—ES, MS, PD
PACENT ENGINEERING ORP., 79 Madison Ave.,

New York, N. ES

P/"\R M'ETAL PRODgCTS CORP., 32-62 49th St.,

slan

PHILCO RADIO & TELEVISION CORP. Tioga &
Pg Sts., Phila., Pa.—A, CO, ES, FC, G, H, MS,

Charles,

Long

QUAM-NICHOLS CO., 33rd Pl. & Cottage Grove,
Chicago, IIl.—ES. MS, PD
RACON ELECTRIC CO., INC., 52 E. I9th St.. New

York, N.
MS, PD
RADIO ELECTRIC SERVICE CO., INC., N.W.
Cor, 7th & Arch Sts., Phila., Pa—A, AC,
BA, CO, ES, FC, F. G, H, MS, PD, S
RADIO EQUIPMENT CORP. 326 Elm St., Buffalo,
N. YS.—A, AC, BA, CO, ES, FC, F, G, H, MS,

RADOLEK COMPANY, 80! W. Randoiph St., Chica-
Q, ,S.,—A AC, BA, CO, ES, FC. F, G, H, MS,

Y —A, AC,' BA, CO, ES, FC, F, H,

TREBOR RADIO CO., Pasadepa, Calif.—FC
UNITED TELETONE CORP.. I50 Varick St.. New York,
. Y.—AC, , CO, ES, FC, F, H, MS, PD, S

UNIVERSITY LABORATORIES II’?)S Chrystie Sf: New

York, N. Y.-—~AC, BA, £S, H,

UTAH RADIO PRODUCTS CO., 8I2 Orleans St.,
Chicago, I1l.—AC, CO, ES,

THE VEGA COMPANY 155 Columbus Ave Boston,
Mass., *' Vega "Vntar"—H

*VEGA— VYega Compan

he
VICTOR ADNIMATOGRAPH CORP Davenport, lowa

'VITAR -The Yega Company
*WALSCO—Walter L. Schott Co.

WEBSTER-CHICAGO CORP., 5622 W. Bloomingdale
Ave., Chicago, IIl.—BA H S

INC., 311 N,

PD, 3

WESTERN SOUND & ELECTRIC LABS.,
Kilbourn Ave., Milwaukee, Wis.—A, BA, G,

MACHINERY (PRODUCTION)

Braiders

Coil winders . . . . . . CW
Drill presses £ o s w e B
Flocking . . & o a @ [F
Lathes (& equnpmeni) a L
Tube-making, Radie . . . . . T
Wire stripper . . . . . . WS

ATLAS PRESS CO., Kalamazoo, Mich.—D,
EISLER ENGINEERING CO., 751 S. IJII: s:

J—T
FLNOC‘I(( PEOCESS CORP., 17 W, 3lst St., New York,
JAMES WIRE & CABLE CO., 1014 Madison Ave.,

Toledo

MORRlS REGISTER CO., 2925 W. Broadway, Council
Bluffs, lowa—CwW

SOUTH BEND LATHE WORKS, 425 E. Madison St.,
South Bend, Ind.—

THE WIRE SfRIPPER CO., P. O, Box 2421 E. Cleve-
land, Chio—WS

Newark,

MAGNETS & SOLENOIDS

Permanent magnets . . . . P
Solenoids ¢! b s N E & & 9O
ARLAVOX 430 S. Green

MANUFACTURING CO,,

Chicago, I1Il.—P

BELDEN MANUFACTURING CO., 4647 W.
Van Buren St., Chicago, Ill.—P

FISCHERPDISTRIS CORP 222 Fulton St., New York,

GENERAL ELECIRIC CO. Schenec!adv. N. Y. &
Bndgepor? Conn.—P

EDWIN GUTHMAN & CO INC., 400 S. Peoria

St., Ch |Ca
KELLOGG S%NITCHBOARD & SUPPLY CO., 6650 S.
Cicero Ave., Chicago, I|ll.—

RACON ELECTRIC co INC.. 52 E. 19th St., New
RCAAMQNU(EgCTEL;RING EOH IG(SZ (D:amden. N.J. ork,
— A =08 P
== RADIO ELECTRIC SERVICE CQO., INC., N.w.
R e R MarG, CORPup W 1M St U Cor. 74h & Arch Sts., Phila., Pa—P
JOHN A. ROEBLING'S SONS CO., 640 S. Broad St.,
Trenton, N. METAL FOR RADIO
THE ROCA COMPANY INC 2530 Superior Ave.,
Cleveland, Chio—ES PO
ROWE INDUSTRIES, INC 3120 Monroe St., Toledo,
Ohio—AC, BA, ES, F M
WCLTER L, SCHOT'I’ (:o szs& 7osw pico Blvd.,
os An -
M AR S HWARTZ & SN, Tie712 Brogduay.
Schewecredv N. Y.—A, AC, BA, CO, ES. FC, .
G, H, MS, PD, § Aluminum tomun w e b AL
>tAITLI: RADIO SUPPLY CO., INC., 21i7 2nd Ave., Brass . . . + « + +« . . BR
Seattle, Wash-—A AC, BA, CO, ES, FC, F. G, ChasTi CH
H M PD assls . . . - . . -
SHELLEY RAblo CO., 1841 S. Flower St., Los An- Core materials . . . . . . CO
geles, Calif - AC, CO, FC, H, Foils LR = allk g @y FO
MARK SMPCON "DISTRIB. 'CO., INC., 16 Hudson Graphit G
St., New York, N. Y.—BA S raphite ‘e
SOUND AP‘fARE;gTusScoD 150 W. 46th St., New {ron (and/or sIeel) @10 ¥ o LAI
York, N tions . [N
STROMBERG .CARLSON TELEPHONE MFG. CO., Molvbdenom MO
100 Carlson Rd., Rochester, N, Y.—CO, ES, PD Svocen . B & ¥ id >
SYRACUSE ORNAMENTAL CO.. Syracuse, N. Y.— Nickel . & &« .« « &« & &« & NI
GM ¢ s Panels' = f & - =ik & 4k ‘e PA
SUN R,E\:DIO o 212 FulaneNewMYson;DNsv— Pairsnadl) SEGHEE" wxe v » PE
mls)sms LABORA'I'ORIES Camden, Maine, *‘Mono- Racks . . . . . . . .. I;A":
TRANSEORMER CORP. OF AMERICA, &9 Wooster ghF = COTOS 1w B ¥ ELE, § S
St., New York, N. Y., *"Clarion’ —A AGIE Sy Hy DEUEFEIS ¥ u
PO, S Speaker housings (cabmefs) . SP
Please say you saw it in the Radio-Craft “Classified Radio Directory”
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Stampings ST
Transformer houslngs TR
Tube parts P
Tungsten { b= = = TU
Znc = 3 P98 5w g &E

*AC—National Company, Inc
ACRC TOOL & DIE WOé:("S ZBISRMog!rrose Ave.

Chicago, lll.-
‘AIRLINE—MOM merv Ward & Co., In
ALLIED RADIO CORP., 833 W. Jackson Blvd., Chi-
ca 1., *'Knight'—AL, CH, RA. SP

ALT MANUFACT RING 0., 1647’ Wolfram St.

Chlcg 11.—=SP

AMERICAN RADIO HARDWARE CO., INC., 478

Broadway, New York, N. Y.—AL, BR, CH, LA, PA,
RA, ST, 1P

THE AMERICAN ROLLING MILL CO., Middletown,

Ohi

ARLAVOX MANUFACTURING CO., 430 5. Green
St.. Chicago, |Il.—PA, PE, SP T

BAKER & CO., INC., 113 Astor 5t., Newark, N, J.—
'BAREX--Km Laboratories, Inc.

THE BALTIMORE BRASS CO., 1201 Wisconsin St.,
Baltimore, Md.—

BUD RADIO, INC 5205 Cedar Ave., Cleveiand,
Ohio—AL, CH, PA. RA, SP

CINEMA ENGINEERING CO., 1508 W. Verdugo
Ave., Burbank, Calif.—R .

CRESCENT TOOL & DIE CO., 4l40 Belmont Ave.,
Chlca«{o 1l.—CH, SP, ST,

HENR‘B CRO;VLEY %'co., INC | Central Ave,,

range K

CRUCIBLE STEEL CO. OF AMERICA, 405 Lexington
Ave,, New York, —PE

DOW 'RADIO SUPPLY CO., 1759 E. Colorado St.,
sadena, Calit.—CH PE, RA, TR
nmven HARRIS COMPANY, Harrison, N J.—NI, TP
DUAL REMOTE CONTROL CO. INC.. 3776 W.
Warren Ave., Wayne, Mich —$T
ELECTRO PRODUCTS LABS., 549 W. Ran-
dolph St., Chicago, IIl.—RF
Eh:‘PIRE NOTION CO., 105 E. 29th St.. New York,

Y —ST
FAIRMONT ALUMINUM CO., Fairmont, W. Va.—AL
GENERAL CEMENT MFG CO., 919 Taylor Ave.,

Rockford, 111.—AL,

GENERAL ELECTRIC CO Schenectady, N. Y. &
Bridgeport, Conn.—PE, TP

GENERAL EXTRUSION CORP, 181 Long
Ave., Hillside, N, J—AL, S, Z

GOAT RADIO TUBE PARTS INC 314 Dean St,
Brooklyn, N. Y,—ST,

L F GRAMMES & SONS INC., 34 Union St.
Allentown, Pa.—PA

HARRYISOGI RAD!OS%O l2 W. Broadway, New York,

HUNTER PRESSED STEEL CO., 8th 5t. & Maple Ave.,
Lansdale, Pa.—ST

INSULINE CORP. OF AMERICA, 30-30 Northern
8lvd., Long Islond ley, N. Y.—AL. BR, CH . CO,
PA, RA SP ST

E. F. JOHNSON COMPANY Waseca, Minn.—AL

THE JOHNSION TIN FOIL & METAL Co., 6106 5.

Broadway, St. Louis, Mo.—
KARP METALCP'EODUCTS CO S|T29 30th St.,

KING LABORAT(BRIES, INC 205 one.da St., Syra-
use, N, Y, *"Barex'—TP
‘KNIGHT—AIIned Radio Cor|

Brook-

rp.

LAFAYETTE RADIO CORP 100 6th Ave., New York,
Y.— CH, PA SP

P. R MALLORY [ Cb INC 3029 E. Washington
Indianapoalis, Ind—MO

JAM‘ES MILLEN MFG. CO.," INC., 150 Exchange

St.. Malden, Mass.—ST

MONTGOMERY WARD & CO., INC_ 619 W. Chi
o Ave., Chicago, Ill., *"Airline''—PA, RA, SP

NATIONAL COMPANY INC., 61 Sherman St.

mlde; Mass., *'National,”” "AC"—CH, P

S
*NATIONAL—National Company, Inc.
NEW ART SPECIALTIES INC., 816 W. Erie St.,

Chicago, ST
OFFENBACH ELECTRIC CO. I452AMarkef SSt

Francisco, Calif.—AL, BR, CH, P
PAR-METAL PRODUCTS CORP., 32-62 49ih

St.. Long Island City, N. Y—PA, RA, SP
PAUL & BEEKMAN, Div. of PHILA. LAWN MOWER
& MFG. CO., 4250 Wissahickon Ave., Phila., Pa.

—CH, ST, TR
GEOEC_—'&_;E F. PETTINOS, INC., 1205 Locust St.
RACON EL$CTR|C CO., INC., 52 E. I9th St.,

York,
RADIO ELECTRIC SERVICE CO., INC., N.w.
Pa.—AL, CH,

Cor. 7th & Arch Sts.. Phila.,
326 Elm St.,

San

Phila.

New

PA. RA. SP, ST

RADIO EOUIPMENT CORP Buffalo,
Y— CH. PA, SP

RADOLEK. COMPANY "2 W, Randolph St.. Chi.
cago, lIL—AL, BR, CH, PA, RA. SP

R-B-M 'MANUFACTURING CO. Div. Essex Wire
Corp., Hanna & Chestnut St., Logansport, Ind.—ST
ROGERS-MAJESTIC CORP., LTD 622 Fleet 5t.,
Toronto, Can.—LA, ST, TR

SCOVILL MANUFACTURING CO., 99 Mill 5t
Waterbury, Conn.— ST

SHELLEY RADIO CO |84| S. Flower St., Los An-

geles, Calif.—G,

e CLASSIFIED RADIO DIRECTORYe

SORENG-MANEGOLD CO.,
Chicago, 111.—ST

STANLEY WORKS, Pressed Metal Division,
New Britain, Conn—ST

STEWART STAMP NG CORP., 621 E. 215th St.,
York, N.

SUN RADIO CO 212 Fulion St., New York, N. Y.—
CH, A SP_ ST
sweo SH mow & STEEL CORP., 17 Battery PI.,

New

N. Y—I, TP
THORDARSON ELECTRIC MFG. CO., 500 W. Huron
St., Chicago, I1I.—TR

1901 Clybourn Ave.,

New

METAL, ORE, OIL & LEAK
LOCATORS

Geophysical prospectin g instruments

(ore and oil) G
Leak locators a 3 s & L
Metal (treasure) locators M
Pipe locators . P
ALLIED R‘AD'OKCO’?P B33 W. garkson Blvd., Chi.
I, n d
BAR ER & WILLII‘\MSON Ardmore Pa.—G

CAMBRIDGE INSTRUMENT CO INC.. 3732 Grand
Central Terminal, New York, Y—G

ENGINEERING RESEARCH CORP 909 Gid-
dens-Lane Bldg., Shreveport, La—M p

FISHER RESEARCH LAB., 1961 University
Ave., Palo Alto, Calif—G, L. M, P
THE GOLDAK COMPANY, 1031 S. Broad-

Los Anaeles, Ca?if—G, LM, P
'KN'C:HT—AI-Ie Radio Cor|
LUMENITE ELECTRIC CO., 407 S. Dearborn St.,

go, —M
RCA MANUFACTURING CO., INC., Camden, N. J.

MICROPHONES & ACCESSORIES

Accessories . . .+ . . . . A
Aircraft . AC
Cable (see ere)

Carbontype . . . . . . . C
Condenser-type CD
Connectors CN
Contact-type A = @ CT
Crystal-type - 3 o ® 4 C
Dynamic-type . . . . . . . D
Home-broadcasting . . . . H
Laboratory-type . . . . . . L
Springs ST o g = A OB
Stancsl @ '4 4”6 & & ' B O
Velocity-type . a Y

Vibration-pickup (merha) Iype . VP

*AIRLINE—Montgomery Ward & Co.
ALLIED ENGIN ERING INSTITIJTE 85 Warren St.,
New York Y—~CT CY

ALLIED RADIO CORP., 833 W. Jackson Bivd.,
Chicago, I, * Knughi —A C. CD. CN,
CT, CY, D, H, SP, ST,

AMERICAN CONDENSER CORP 2508 S. Michigan,

AMERI(?AN MICROPHONE CO., INC., 1915 §.
Western Ave., Los Angeles, Calit—A., C. CN,
CT. CY, D, H, Sp. ST

AMERICAN PHENCLIC CORP., 1250 W. Van Buren
St.. Chicago, IIl—A, CN

AMERICAN RADIO HARDWARE CO. INC. 476
Broadway, New York, N, Y.—SP

AMPERITE COMPAT\;Y 541 Broadway, New York,

—A
ART specmm? co. [115 N. Franklin St., Chicago,
ST

ASTATIC MICROPHONE LAB. INC. 830 Market
$t.. Youngstown, Ohio—A CY. D, ST

ATLAS SOUND CORP 1458 39th St., Brooklyn,

—A, CN
AUDIOGRAPH SOUND SYSTEMS 1313 W. Randolph
Chicago, HI.—CN CY, D, ST
'AUTOCRAT—AuTucra! Radlo Co.
AUTOCRAT RADIO CO., 3855 N. Hamilton Ave.,
Chicago, 11l., *"'Autocrat’'—CY, H
THE BRUSH DEVELOPMENT CO., 3311-3405

Perkins Ave.. Cleveland, Ohno—CT, CY,
ST, vP
BUD RADIO, INC., 5205 Cedar Ave., Cleveland,
Chio—5T

CANADIAN MARCONI CO., 211 St. Sacrament St.
M()rtreal Can—A, C, CD, CN, CT, CY, D, SP,

ST
‘CARDAK -Electrg-Voice Mig. Co.
CARRIER MICROPHONE Cf) 43¢’ S La Brea Ave..
Inalewocod, Calif.—CD, vV
CHICAGO SOUND SYSTEMS CO., 315 E. Grand
1801 Fannin St.,

Chicago, Ill.—A
CRUMPACKER DISTRIB CORP.
Houston, Tex.—A, C, CD, CN, CT, CY, D, H,
HAROLD DAVIS, INC.. 428 W. Capitol Sf
Miss.—A, C, CN, CT. CY, D, H, SP,

*DICTAFILM—Miles Reprcducer Co
DOOLITTLE R’ADIO INC., 7421 Lcomls Blvd., Chi-

cago, |ll.—
DOW RADIO SUPPLY CO., 1759 E. Colorado St.,
Pasadena, Calif.—A, C, CD, CN, CY, D, H,

P ST, V

EASTERN M IKE- STAND co.,
Brooklyn, N. Y.—A, ST

“£LECTRO-VOICE— EIecIro Voice Mig. Co., Inc.

Jackson,

56 Christopher Ave.,

ELECTRO-VOICE MFG CO., INC., 1239 S. Bend
Ave.. South Bend, Ind., "‘Electvo Voice,"” "'Car-
dak'—A, C, CN, CT, D. SP, ST,

EPIPHONE INC 42 W. i14th St., New York, N. Y.
ERWOOD SOUND E%UIP Cco., 224 W, Huron St.,
CY, ST
FEDERA‘TED INC., BO ‘Park Place, New

PURCHASER
Eork N. Y.—A, C, CD, CN, CT, CY, D, H,

*FILMGRAPH—Miles Reproducer Co.,

FISCHER DISTRIB. CORP,, 222 Fulton 5' New York,
N.Y—A, C, CD, CN, &T,CY, D, H, 5P ST, V

GENERAL CEMENTSPMFG CO., 919 'Taylor Ave.,

Rockford, Il

GENERAL ELECTRIC CQO,, Schenec?ady, N. Y. &
Bridgeport, Conn.—A, v

GLOBE PHONE MFG. CORP Reading, Mass.—C,

CT, CY, D, V
HARRISON 'RADIO CO.. 12 W. Broadway, New
York, N. Y.—A, C, CD, CN, CT, CY, D, H, SP,

ST,

HUNTER PRESSED STEEL CO., Bth §t. & Maple Ave,,
Lansdale —SP

KAAR ENGINEERING CO., 619 Emerson St
Alto, Calii.—C

KELLOGG SWITCHBOARD & SUPPLY CO,, 8450 S,
Cicero Ave., Chicago, 1Il.—C

*KNIGHT—Allied Radioc Corp

LAFAYETTE RADIO CORP |00 bth Ave., New York,

Y.—A, C, CN, CY, D, H, SP,
LEKTRA LABORATORIES INC., 30°€. (oth 'St.,
York, —D

. Y.

THE LIFETIME CORPORATION, 1825 Adams
St.. Tolede, Ohio—A, C. CD, CN, D, SP,
ST, v

THE LINCROPHONE CO.. INC.,

Utica, N. v
M a. H sromme ubODs Co., 512 Markef St.,
Pa.—A CN, , CY, D, SP, ST

MILES nernoouden co INE." 817 Broadws
New York, N. Y. "'Fnlmgraph “ “Dictafilm" —é
CD, H, SP ST

*MONOBAR—Tibbetts Laboratories

MONTGOMERY WARD & CO., INC. 619 W. Chi-

palo

New

1661 Howard Ave.,

cca oC\Ave Chlcagc. 1., *“Airline’’—A, C, CN,
NATIONAL DOBRO CORP., 400 S. Peoria St., Chi-
cago, IIL.—CY,

NATIONAL UNION RADIO CORP.. 57 State
St.. Newark, N. J.—CY, D,

NORTHERN ELECTRIC co LD,
Montreal, Que. 115

OFFENBACH ELECTRIC Co |452 Marke? 'St.
Francisco, Calif.—A, C, Cy, b

Sp, ST, V
OLSON MANUFACTURING CO., 362 Wooster Ave.,

I26I Shearer St.,
ST

SAn

Akron, Chic—C
PARAPHONE HEARING AID, INC. 4300 Euclid
Ave., Cleveland,
PHILCO RADIO ‘& TELEV]SION CORP Tloga &
C'" Sis., Phila., Pa.—A, CN D,
PHILMORE MANUFACTURlNG CO INC 113 Uni-
versity Pl., New York, N. Y.—C,
RA{CON ELECTRIC CO. INC 52 E. I9th St.. New
ork o
RADIO ELECTRIC SERVICE CO., INC, N.w.
Cor. 7th & Arch Sts., Phila., Pa—A, C,

CD, CN, CT, CY, D, H, SP, ST, ¥
RADO EOUIPMENT CORP.. 326 Elm St., Buffalo,
CN, CT, CY, D, H SP ST, V

RADIOTONE INC.. 7356 Mélrose Ave.. Hollywood,
Calif.—CY. D

RADOLEK COMPANY, 601 W. Randolph St., Chi-

A, C CD CN, CT, CY, D H, 5p ST, ¥

RCA MANUFACTURING co INC., Camden, N. J.
—A, CN, CY, D, H, ST,

REGAL AMPLIF|ER MFG conp 14 W. 17th St.
New York Y.—-CY , ST

‘ROCKET—éhure Brothe rs

ROV’\{'E nérT)usnues INC., 3120 Menroe §t., Toledo,

1 Ok
WALTER L. SCHOTT CO. 5266.70 W. Pico Bivd.,

Los Angeles, Calif., *""Walsco''—=5P
MAURICE SCHWARTZ & SON, 710-712 Brocdwav
Schenecfadv C,CD,CN, CT, CY, D,

SEATTLE RADIO SUPPLY CO., INC., 2117 2nd Ave.,
Seattle, Wash.—A, C, CD, CT. CY, D, H, SP.

S
SELECTAR MANUFACTURING CORP,, 30 W.
St., New York, N. Y.—A, CN, H, V

15th
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SHELLEY RADIO CO I84I S. Flower St., Los An.
geles, Calif.— ST

D,
SHURE BROTHERé 225 W, Hurgn 8t. Chicago, IIl.,
*“Shure ** “"Unidyne, " Umplex ' “'Rocket,’ SIran

liner, Super-Level ‘Ultra-Wide  Range,
“Ze th"——A C,CN, CT Cy, D, H, L, SP, ST, VP
*SHURE—Shure Brothers
INC., 16 Hudson

MARK SIMPSON DISTRIB. CO..
St New York, N. Y. —

SOUND APPARATUS CO., 150 W. 46th St.,
York, N. Y.—C CD, CY, D
"STRATOL!NER—Shure Brothers

STROMBERG-CARLSON TELEPHONECMFG co.,

New

100 Carlson Rd., Rochester, N. Y
SUN RADIO CO..' 212 Fulto | Sf New York, N. Y.—
A, CD, CN,'CT, CY. , 5P, ST, v

C,

*SUPER-LEVEL—Shure. Bro'hers
TAYLOR AIRPHONE PRODUCTS, INC., Lonq Beach
Municipal Airport, Long Beach, Calif.— AC, C
TI%BETTS LABORATORIES, Camden, Maine, *"Mono-

CcY
TRY-MO RADIO CO.,

INC., BS Cortlandt St., New
wsrork N. Y—A, C. CD, €N, CT, CY, D, H, Sp,
THE TURNER COMPANY, 909 I7th St. Cedar

delds lowa, *"'Turper' —A C, CD, CN, CT, CY,
‘TURNER-—The Turner Compan

*ULTRA-WIDE RANGE—Shure Ero?hers
*UNIDYNE—Shure Brothers

*UNIPLEX—Shure Brothers

UNIVERSAL MICROPHONE CO., LTD., 424 Warren

Lane, Inglewood, Calif.—A, C, CN, CY, D, H,

THE 'VEGA COMPANY, 155 Columbus Ave., Boston,
ass., *''Vega," "Vitar' —C

‘VEGA—The ega Compa

VICTOR ANIMATOGRAPH CORP Davenport, lowa

—D, v
*VITAR—The Vega Compa
THE VOLU-TON COMPANY 252 S. Broadway, Los
Angeles, Calif.—V
*WALSCO—Walter L. Schott Co.
WEBSTER CHICAGO CORP 5622 W. Bloomingdale
Chicago, D, ST, v
WESTERN SO0ND & ELECTRIC LABS." INC., 311 W.
lIs‘llbézurn Avs Milwaukee, Wis.—A, CN, Cy, D,
P

ST
*ZEPHYR—Shure Brothers

NOISE-ELIMINATION
EQUIPMENT

Acoustical materials AM
Industrial noise analyzers . . |A
Interference analyzers . . . . |
Interference locators . . IL

Power filters [see Line Fulfers)
Radio-set filters (see Line Filters)
Wave-traps . . . s B

ALLIED RADIO CORP., 833 W. Jackson Blvd., Chi-
cago, lll., *"'Knight' —IA I, IL

*ATOMS—Sprague Products Co.

BAKER & WILLIAMSON, Ardmore, Pa.—IA

CANADIAN MARCONI CO., 21! St. Sacrament St.,
Montreal, Can.—IA | IL

THE CELOTEX CORPORATION 919 N. Michigan

Chicag 1l.—AM
CONTINENTAL CARBON‘ INC., 13900 Lorain Ave.,
Cleveland, Ohjo--
TQEE DEUTSCHMANN CORP., Canton, Mass.—I,
L}
FEDERATED PURCHASER, INC., 80 Park Pl., New

—I,
HARRISON RADIO CO 12 W. Broadway, New
York, N. Y.—IA, 1,
*KNIGHT—Allied Raduo Corp.
*KOOLOHMS—Spra rgue Products Co.
RADOLEK COMPA 501 W, Randolph St.. Chi-

SEA?TLE RADIO SUPPLY CO INC,, 2117 2nd Ave.,
Seattle, Wash.—IA, I,

*500 LINE—Sprague Producfs Co.

SPRAGUE PRODUCTS CO, N. Adams, Mass.,
*“Sprague,” ''600 Line,” ''Atoms,' * Koolohms,'
'Te ohmlke"—-IA L

'SPRAGUE—Sprague Products Co.

*TELOHMIKE—Sprague Products Co.

VOGUE PRODUCTS CO., 8420 S, Ashland Ave.,
Chicago, [Il.——w

PAINT, CEMENT & WAX
PRODUCTS

Cements . . . . . . . .
Enamels . . . . . . . . EN

Flock = w o == % v @ FL
Insulating compounds . ., ., . IC

Lacquers . . s o LA
Paint {and/or wrmkllng &
crystallizing) . . . . . . PA

Preceding Listings in RADIO-CRAFT’S
CLASSIFIED RADIO DIRECTORY

Sec. | (Revised), April '4(;

Amplifiers

Antennas & Accessories

Automatic Tuners & Parts

Auto.Radio Controls

Aircraft Radio (see Receiving Sets—including
Adapters and Converters)

Battery Chargers (& Parts

Baﬂenes (& Cells) Dry Wet iSIorage)

Books (see Service Manuals, Books & Magazines)

Cabinets, Cases, Parts & Services

Chemicals for Radio

Coils & Transformers (R.F & I.F.) & Accessories

Coin Controls (see Records & Record-Playing
Equipment; also, Receiving Sets)

Condensers, Fixed

Condensers, Variable

Crystals (Quartz)

Sec. Il {Revised), May '4l:

Crystals (for defection—receiving) & Detectors
Dials & Parts

Electric Fence Controllers

Electronic Equipment

Electronic Musical Instruments B Parts
Facsimile

Fluorescent & Neon Lamps {& Equipment)
Frequency Modulation Equipment
Hardware—Connectors & Misc. Parts & Supplies
Headphenes

Hearing-Aids

Hearing-Aid Parts

Sec, Il, Nov. 40 (in part}:
Insulation

Intercommunicating Systems
Line Filters

Sec. Ill, Dec. '40

Magnets

Mefal & Special Fittings {for Radio)

Metal, Ore & Qil' Locators

M:Crophones

Noise Elimination Equipment

Paint, Cement & Wax Products

Plastics

Plastic Molders

Radio Logs, Maps & Globes

Receiving Sets {including Adapters & Converfers)
Records & Record-Playing Equipment

Sec. IV, Jan. '41:

Recording Egquipment

Resistors & Volume Controls (Attenuators & Net-
waorks)

Schools

Service Manuals, Books & Magazines

Servicing Equipment

Sound Systems, Amplifiers & Accessonies

Sec. V, Feb. '41:

Speakers (& Parts)

Switches & Relays

Television

Test Equipment—Laboratory & Production
Tools

Transformers & Chokes

Transmitters (& Equipment)

Sec. VI, March '41:

Tubes (& Parts)
Vibrators

Wire

Literature

The above back- -ssues of Radio-Craft are avail-
able at the reguler price of 25¢ per copy.

Next month: Section IV of the Classified Radio
Directory, revised, with new classifications,. and
new names and addresses added: and with obsolete
listings removed. Reserve your copy, today, from
your regular newsdealer.

Self- desugnmg pamfs & enamels SD
Varnish g = p L4 » VA
Wax . . . Al = W WA
War, phonograph o L 2 0 vm VYP

*AC—National Company, Inc

AI;‘L)EN PRODUCT% CO., 715 Center SH
ass .-

ALLIED RADIO CORP 833 W Jackson Blvd., Chi-

—CE
AMEQRICAN PHENOLIC C(C:)RP 1250 W. van Buren

Brockton,

Chicsgo, 1I.—CE, 1|
BP\\'KEII'.ITE ORIE:ORATION 30 E. 42nd St., New
ork
BUD RADIO INC., 5205 Cedar Ave., Cleveland,
Ohio—LA

CINEMA ENGINEERING CO 1508 W. Verdugo
Ave., Burbank, Calif.—w

CONSOLIDATED WIRE & ASSOCIATED CORP., 512
‘S’ Peoria St., Chicago, lIL—CE, EN, IC, LA, PA,
A

CRUMPACKER DSTRIB CORP., 1801 Fannin 5t.,
Houston, Tex.—CE,
HAROLD DAVIS, INC 428 W. Capitol St., Jackson,

ss.—CE
DOW RADIO SUPPLY CO., 1759 E. Colorado St.,
Pasadena, Calif.—CE, EN, LA
FEDERATED PURCHASER INC 80 Park Pl.,

ork, N. —CE,
FISCHER DISTRIB conp 22 r-uleon sr
N E. IC. LA PA, VA,
FLOCK PROCES§ CORP., 17 W, 3IsI sr

GENERAL CEMENT MFG. CO.

New
New York,
New York,
‘ll?l T‘?Xl.orvv);ve..

Rockford, 111.—CE, EN, IC, LA;
HARRISON RADIO CO. 12 W. Broadway, New
York, N. Y—CE

INSULATION MANUFACTURERS CORP.,
565 W. Washington Blvd., Chicagso, H—
CE, IC. LA, VA, WA

J. F. D. MANUFACTURING CO.
Pkwy., Brooklyn, N. Y.—CE, EN,

*KNIGHT—Allied Radio Corp.

LAFAYETTE RADIO CORP IOO 6th Ave.
N. Y.—CE, EN, LA PA VA, WA

M & H SF’ORTING SO0DS CO
Phila _ Pa—CE

MAAS & WALDSTEIN CO.,
Newark, N. J.—CE, EN, LA,

MAGIC ART PAINT CO., Box €3, Hasbrouck Heights,

—SD
MEISSNER MANUFACTURING CO., Mt.
II.—CE. LA

MITCHELL RAND INSULATION CO.. INC., 5| Mur-
ew York, —IC, WA
NASH RADIO PRODUCTS CO 6267 Gravois Ave.,
St. Louis, Mo.—CE, EN, IC, LA, A, WA

4111 Ft. Hamilton
VA, WA

New York,

512 Market St.

438 Riverside Ave.
VA

Carmel,

NATIONAL COMPANY INC., 8l Sherman St., Mal-
den, Mass., *"'National," "AC"—CE, LA

‘NATIONAL—NaIlonaI Company, I

OFFENBACH ELECTRIC CO., 1452 Markel St., San
Francisco, Calif —CE. IC, LA

GEOR_G;:EEF PETTINOS, INC., 1206 Locust St., Phila.,

POINSETTIA INC., 97 Cedor Ave., Pitman, N, J.—

RADIO ESUIPMEI{I:R CORP., 32 Elm St., Buffalo,

RADOLEK COMPA'I;IY 601 W. Randolph St., Chi-
cago,

SAUEREISEN CEMENTS CO., 2308 Main St., Sharps-
u]g Pittsburgh, Pa —CE, IC

WALTER L, SCHO

CO '5266-70 W. Pico Blvd..
Los Angeles, Calif., *'Walsco"—CE, EN, IC,
PA, VA

MAURICE SCHWARTZ & SON 710.712 Broadway,
Schenectady, N. Y.—CE, LA, PA, VA, WA

SEATTLE RADIO SUPPLY CO INC 2117 2nd ‘Ave.,
Seattle. Wash —CE, EN, L

SELF-YULCANIZING RUBBER 'CO., INC 505 W.
Washington, Chicago, 11l.—CE,

SHELLEY RADIO CO., 184 S. Flower SI Los An-
qeles Calif.—CE, LA

SMOOTH-ON MANUFACTURING CO., 572 Com-
munipaw _Ave., Jersey City, J.--CE

SUN RADIO CO., 212 Fulton St., New York, N. Y.—

TAcu(me DEVICESPCO 4447-44 W. lIrving Park Rd.,

hica

TELERASIO ENGINEERING CORP 484 Broome St.,
New York, N. Y.—LA,

'WALSCO—WGIIer |. SchoH Co.

WESTINGHOUSE ELEC. & MFG. CO., E, Pittsburgh,

EN, IC
ZOPHAR MI\I;I/.S INC., 112 26th St.,

Brooklyn, N. Y.

PLASTICS

Cellulose acetate . . . . . CA
Lucite . .o g L
MeIhyI-meIhacryIaIe .. . MM
Phenols . . . . . . . . . P
Polystyrene . . . . . . . PO
Rubber & 4 '@ ¢ &« w6 & = R
Vinyl resins . . . . . . . V¥R

*AC—National Company,
ALDEN PFRODUCTS cO., 7I5 ‘Center St., Brockton,
Mass.—

Please say you saw it in the Radio-Craft “Classified Radio Directory”
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ALLIED RADIO CORP 833 W. Jackson Bivd., Chica-
' e |

AMERICAN PHENOLIC CORP 1250 W. Van Buren
St., Chicago, II.—CA, L, P, PO
AMERICAN RADIO HARDWARE CO

Broadway, New York, N. Y.—CA
BAKER & WILLIAMSON, Ardmore, Pa.—CA, L, PO
BIRNBACH RADIO CO., INC 145 Hudson St., New

Yor Y., *“8irnbach''—

CARBIDE & CARBON CHEMICALS CORP., 30 E.
42nd St., New York, Y.—VR
"CELLULO1D—Celluloid Corporation
CELLULQID CORPORAUON 180 Madison Ave.,

New York, Y., *'Lymarith,” “'Lumarith Pro-

tectoid,"” 'Cellulovd '—CA
FLOCK PROCESS CORP., 17 W, 3Ist 5t., New York,

Y
GENERAL CEMENT MFG. CO., 919 Taylor Ave.,

INC., 476
p

Rockiord, 111.—PO
GENERAL ELECTRIC COQ., Schenectady, N. Y. &
Bridgeport, Conn—CA, MM, P, PO

*KNIGHT—Allied Radio Corp.
"LUMARITH—Celluloid Corporation
*LUMARITH PROTECTOID—Celluioid Corporation

JAMES MILLEN MFG. CO., INC., 150 Exchange §t.,
Malden, Mass.—PQO

ELMER E. MILLS conp 812 W. Van Buren St,
Chicago, 1IlL—CA,

NATIONAL COMPANY lNC,. &l Shern.an St.,
Malden, Mass., *"*National, AC —CA, PO

*NATIONAL—National Company, Inc.

NATIONAL VULCANIZED IPBRE CO., P. O. Box
311, Wilmington, Del

PARISIAN N VELTY CO 3510 5. Western Ave.,
Chicago, II.—C PO

THE RI HIF;RDCSZRN COMPANY Melrose Park (Chi-

1.—

ssgngn.e RCVDIO ﬁupva CO., INC., 2117 2nd Ave.,

SELF- GickiTiNG RUBBER CO., INC., 605 W.
Washington, Chucag —R

VICTORY MANUFA TURlNG CO. |NC 1217
Washington Blvd., Chicago, II—CA L, P, PO

THE WA'[.ERBUF;Y BUTTON COQ., Waterbury, Conn.
WESTINGHOUSE ELEC. & MFG. Co., E. Pittsburgh,

PLASTIC MOLDERS

Cabinet molders . . . . .
Small parts molders . . . .

AMERICAN PHENOLIC CORP.,
§t., Chicago, 1il.—SM

1250 W. Van Buren

AMERlCAN RADIO HARDWARE CO., INC., 47%
Broadway. New Yoark. N. ¥.—SM
AléBURN EUTTON WORKS, INC., Auburn, N. Y.—
BOONTON M%ﬁ)lth CO., 326 Myrtle Ave., Boon-
CH!CAGO MOL[SED PRODUCTS CORP., 1020 N.
Kolmar Ave., Chicago, ||I.—CM, SM
HU%H . EBY. INC., 4700 Stenton Ave Phila., P
EMPIRE NSOTION CO., 105 E. 29th St., New York,
ERIE RESISTOR CORP., 644 W, |12th St., Erie, Pa—
GEMLOID CORPORATION, 79-10 Albion Ave., Elm.

hurS' L. I.—SM

GOODRI%H COMPANY, $06 S. Main St.,
Akron io—
IMPERIAL MOLDED PRODUCTS CORP., 2925 W.
Harrison St. ica 1l.—SM

INSULATICN bnooué’rs CO., 504 N. Richland St.,
Pl"sbugh Pa.

KELLOG $W|TCHBOARD & SUPPLY CO., &850 S.
Cicero Ave., Chicago III—C SM

KURZ-KASCH, INC.. 1421 S, #roadway, Dayton,
Ohio—CM, §M

MICAMOLD' RADIO CORP., 1087 Flushing Ave.,
Brooklyn, N. Y.—§

ELMER E. MILLS CORP 812 W. Van Buren S$t.,
Chicage, HIL.—CM, SM

POINSETTIA, INC., 97 Cedar Ave., Pitman, N. J.—

SM
R;;I&IO KNOB CO., 43 E. Ohio St,, Chicago, Ill.—
REMLER COMPANY I.TD 2101 Bryant St.,
Francisco, Calif.—
THE RICHARDSON COMPANY Melrase Park {Chi.

cag ob 1.—C
SYRAC SE ORNAMENTAL COQ., Syracuse, N. Y.—&

San

TELEXI PR?ADUCTSS CO., 1645 Hennepin Ave., Minne.
olis n.—
TILTON ELECTRlC CORP., 15 E. Zsth St., New York,

THSE VALPEY CRYSTALS, Box 321,

Holliston, Mass.—

VICTORY MANUFACTURING CO., INC., 1217 Wash-
ington Blvd. Chicago, Hll.—CM, SM

THCEMWASTERBURY BUTTON CO. . Waterbury, Conn.—
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“G0 AHEAD—GARRISON!"—A Story of News
Broadcasting, by A. A. Schechter, Published by
Dodd, Mead & Co, Cloth covers, size 8 x 5% ins.,
237 pages, Price $2.00.

We start our review of this book by giving a
few chapter titles selected at random: IV, Press
Meets Radio; V, Storm Warnings; X, Sunshine
and Disaster; XV, Radio Tour; XVI, Ballots at
Breakfast; XI1X, Radio Newsmen Abroad.

Probably by this time you have formed the
not erronecus opinion that this book is one you
might find on nearly any reading table.

After an apprenticeship with The New York
World, Associnted Press, and International News
Service, the author joined N.B.C., eventually to
become Director of its News and Special Events
service department. The story he tells is a first-
person picture of how news is garnered for the
gir and how it is conditioned for programming.

It's an inside story, about radio news, factual,
and entertaining to the Nth degree, It's a hook
of wide general interest and of special interest
to everyone in the radio field, Carrying no obvious
toreh, it vet is sugar-coated dynamite that effec-
tively sells the earnestness of purpose which
motivates all great news staffs,

A NEW SYSTEM OF DYNAMIC ANALYSIS,
Published by Supreme Instruments Corp. Paper
covers, size 8% x 11 ins., illustrated, 28 pages.
Price, 35c.

This bock is ingeniously described as being an
explanation of a new, definite and direct servie-
ing procedure that ‘““makes an ailing radio set
talk to you just as a patient talks te his doetor.”
1: presents in a particularly convenient form
the application notes for the cathode-ray type
of dynamiec analyzers.

Chapter I describes the Veedolyzer. Sueceeding
chapters develop the application of this instru-
ment in signal tracing. checking intermittents,
ete., and fault-finding in F.M. rcceivers. Analyz-
ing recciver faults by c¢hecking circuits is also
discussed.

i

VACUUM TUBE VOLTMETERS, by John F.
Rider. Published by John F. Rider. Cloth covers,
siz¢ 8% X 5% ins., 169 pages. Price $1.50,

This book describes the various types of
vacuum-tube voltmeters—how they are made and
how they are used. Calibration and testing are
given consideration in chapters devoted to these
topics. Has » bibiiography of 145 references,

The chapters which discuss vacuum-tube volt-
meter types, ete., are as follows: I, Fundamentals
of voltmeters; 11, Diode types; 111, Triode types;
IV, Slide-back types: V, Rectifier-Ambplifier
types; VI, Tuned vacuum-iube voltmeters; VII,
A.F. and Logarithmic types; VIII, Vacuum-tube
voltmeters for D.C. mcasurements; IX. Design
and construction of various types; X, Calibration
and Testing; XI, Applications.

No book on the market can come anywhere
near touching *’Johnny” Rider's latest contribu-
tion to "must” books for the Serviceman. In fact,
anyone having any technical interest in radio will
find this book big value. It apparently does not
leave unanswered many questions the technician
may propound on the subject of vacuum-tube
voltmeters; and it answers far more than the
average radio man is ever likely to ask.

SIMPLIFIED RADIO SERVICING BY COM-
PARISON METHOD, by M. N. Beitman., Pub-
lished by Supreme Publications. Paper covers,
size 8% x 11 ins, well illustrated (including
numerous complete receiver dingrams), 108 pages.
Price, $1.00.

Briefly, the idea is to compare the diagrams,
etc., in the book, with equivalent circuits, etc.,
in the receiver under test. Tables and informa-
tion for test procedure are then followed until
the fault 1n equipment or compeonents has been
located and corrected.

The first 38 pages discourse on radic funda-
mentals designed to acquaint the reader with the
elements necessary for complete understanding
of the COMPARISON test procedure described
in the remaining pages.

é’etﬂ&/ecttic pty Shaver
ABSOLUTELY FREE!

OPERATES ON
110-VOLT, 60-CYCLE
A.C. LINE
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FREE,
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ELECTRIC DRY SHAVER
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guarantee. A fine Quality, self-sharpening
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Electric Dry Shavers. New subseribers
aro acceDted or you may extend your pres-
ent subscription another iwelve months.
Mall your remlittance of $2.00 {(plus 25c
for shipping charges on Shaver) to the
gubllshers {Canada and foreign

will receiva your
DRY ELECTRIC SHAVER im-
Usea
yous

mediately by return mail
coupon below to enter
subscription.

RADIO-CRAFT
20 Vesey Strcet. New York, N. Y

i ]
= 3 RADIO-CRAFT, 20 Verey Street, New York, N, ¥. ]
£ L Gentlemen: Encloted find my remittance of $2.00 for which enter my [}
; B gubseription to RADIO-CRAFT for one vear (12 lssues). Send me []

TR AN AL N T L

3 . L on. 0 er n

WE SHIP ELECTRICDRY  §  8iacer. sadyoriy g2 el . '
SHAVER THE SAME DAY 1 O New Bubscriber O Extaod Present Subseription H
YOUR SUBSCRIPTION : NAMDE sropperers 99em 8 § 11 00 EEEET e+ gl gy s g Akt L ]
ORDER IS RECEIVED. H 1
P AAATens  Llabbipddt ah e ddtttrndinbh BOSerhllooring ok 4 m Bl b dwhiees v B :

: CHLY® s g ¥y ¢ Py PR TOw s - pone - 205 ' Slate wikdprnsenddp 2

P (Bend itt, by check. money order or unused U.S. Postage sumps ]

CLIP COUPON [ Rexis?er rliﬂerarrmsou lex‘;fl ca':h g’r smm:! ) s RC.64 ]

763



*SHOP NOTES—KINKS—CIRCUITS®

Inder to aduertiters

Radolek

SOUND

University

RCA Institutes. ... ......_ .. .
Sprayberry Academy of Radio

Hygrade Sylvania Corp
National Union Radio Corp...

RADIO SUPPLY HOUSES

Allied Radie Corp.........ooovvunevvnnn,
Burstein-Applebee Co.. ...
Federated Purchaser, Inc............
Hudson Specinlties Co.....
Lafayette Rudio Corp.....Inside Front Co;}'eg

2

(C O™ 195, iy o TS o ey iy -

SCHOOLS

Capitol Radio Eng. Inst..................
Coyne Radio
Lincoln Engineering School..............
National Radio Institute.................

School

National Schools........................

ew York Y.M.C.A. Schools.............
Port Arthur Collere....................
Radio Training Assoc....................

PUBLISHERS
Amplifier Co. of America...... LT LT 707
Dath, POt CO-masmrad i sbd ahbdas 545550 o1 742
National Plans Inst.........co0ooeeiun. 710
Raderaft Publications. Ine...... 732, 748, 759
Radio & Technical Pub. Co.............. 709
Supreme Publications
Teehnifas M eyt T el e rma

RADIO PARTS
Aerovox CorPoration........ooveeueenn.. 728
Amperite Co. .......conviinnnnn. P )|
Hammarlund Mfg. Co................. 709
Solar Mfg. Corp............. 085 b E s 709
Sprague 'roducts Co...c.vvuvevonannn #7250

RADIO SETS
Meissner Mfg, Combany......oo.oveinun.. 53
Midwest Radio T = 749

RCA Manufacturing Co.. Inc.....Back Cover

739

Inside Back Cover

& RECORDING EQUIPMENT
737

Amplifier Co. of America.. ............
Atlas Sound Corporation................
Lifetime Corp.. The...............
John Meck Industries.........

Laboratories....... .

TEST EQUIPMENT

General Test Eauipment Co.............. 707

Radio City Produets Co................. 730

Readrite Meter Works................... 742

Supreme Instruments Corp............... 721

Triplett Electrical Instrument Co........ 729

Weston Elee. Instrument Corp........... 735
TUBES

MISCELLANEOUS
Classified Section....................... 742
Flight Magazine........................ 744
Henry Hudson Hotel.................... 729
Lancaster, Allwine & Rommel.......... 742
Onan, W. & Sons.................. 749
Premium Distributing Service........... 749
lRadio Servicemen of America, Inc.......755
Remington Rand Inc.................... 712
Walter L. Sehott Co. .................... 749
Warner Electric Company... ......... L7128
Wellworth Trading Co................... 744
Woodstock Typewriter Co........ovnnn.. 710

aceuracy,

{While every precaution is taken to insure
we cannot guarantee against the
possibility of an occasional change or omis-
sion in the preparation of this index.)
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COMBINED OVER-MODULA-
TION INDICATOR, MONITOR
(PHONE), AND VOLUME
LEVEL METER

*_ ¢/ .OL-MF., GOOV.
0.5-

PIECE OF WIRE NEAR AN'ENNAJ

-

750
200 v.L
‘DHMS OuHmMS 35"4_. +
SW.: 6:POLE, oe. " =
3 POSITION S o1 A

@ REALIZING the cost of having separate
0-1 ma. meters for each of these instru-

ments, [ designed a simple cireuit (shown

here) to perform both of these functions.

To use it as an over-modulation indicator
(or O.1.), throw the switch to the position
marked 0.1, and adjust to optimum reading
with the variable condenser after attaching
a piece of wire near the antenna. Any
change in meter readings indicates over-
modulation.

As a volume indieator (or V.1.), short the
input, adjust meter to zero with the potenti-
ometer, and connect to cireuit.

To use as a phone monitor, insert phones
and proceed as for the over-modulation in-
dicator,

EUGENE SIMPSON,
Naperville, 1il.

PHONO TURNTABLE KINK

TURNTABLE

v

%

== MOTOR

RUBBER BRIy
BELT
PULLEY il B

L —

® THE rubber belt, on turntables that are
driven by a motor pin against a rubber

tire, sometimes wears out. You can replace
it very efficiently and rapidly by using the
round rubber type of vacuum cleaner belf.
The cost is 10¢ and makes a bhetter job than
the original equipment. We use this method
exclusively on RCA,

F. M. VANDERGRIFT,

Trenton, N. J.

COLORED DIAL LAMPS

COLORED
CELLOPHANE

D1aL LAMP

® EVERY now and then you have 2 call
for 2 colored dial lamp; or, in repairing
a set with a weird and wonderful collection
of colored dial bulbs, yvou find one burned out
and no dial-lamp “coloring on hand.
Simply arrange a piece of colored cello-
phane between the bulb and the dial. You
can get this colored cellophane in all colors
and it pays to save the colored pieces
wrapped around so many things you buy.
GEORGE E. MCALLAN,
Fernie, B.C., Canada

RADIO-CRAFT

VOICE COIL RUBBING

CUT ALONG HERE
= ALL AROUND.
LIFT OUT CONE,
CLEAN AND
REPLACE, THEN
CEMENT AND
RECENTER

SPEAKER
CoNE SPEAKER
RIM

L e

® WHEN a speaker voice coil rubs due to

foreign particles on the pole piece, and
no replacement of cone is available (and the
cone is cemented to the iron speaker), take
a sharp razor blade and cut out the whole
cone very close to the metal ring. Now lift
out the cone, clean the voice coil and pole
piece, set back the cone, and re-cement with
aeroplane glue.

F. M. VANDERGRIFT,
Trenton, N. J.

BOOK REVIEWS
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RADIO AMATEUR'S HANDBOOK, by A. Fred-
erick Collins (1910). Published by Thomas Y.
Crowell Company. Size 5% x § ins.. cloth covers,
profusely illustrated, 342 pgs. Price, $2.00.

The revised 8th Edition of “Radio Amateur's
Handbook™ will be of excebtional interest to
the general radio experimenter and particularly
the beginner in radic who wishes to have avail-
able in convenient form, or who wishes to learn.
the hases of radio jn general and its component
receiver circuits.

Ten chapters have been revized and corrected
and 10 entirely new chapters have bheen added.
This includes new material on shortwave opera-
tion. ircquency modulation, facsimile and telee
vision.

This review would be incomplete without call-
ing attention to its exceptionally large number
of illustrations. ranging from the mwost elemen-
tary, to pictorial and schematic dingrams of mod-
ern radio equipment. The book is fully indexed
for you. It also includes a glossary of technical
terms; tables, etc. We list a few chapter head-
inks selected at random:

Chapter 1—Fundamentals of Radio; Chapter
4-—Electricity Simply Explained: Chapter 12—
Assembling Your Own Radio Receivers; Chap-
ter 18--The Photoelectric Cell and Its Uses:
Chapter 20—Frequency Modulation.

EDUCATION ON THE AIR, 11th Edition.
Edited by Josephine H. MacLatchy (1940).
Published by Ohio State University. Cloth covers,
size 6 X % ins., 368 pages. Price $3.00.

The Institute of Education by Radio annually
publishes a résumé of the 12-month progress in
this field as seen by Ohio State University. This
University, which operates WOSU, one of 27
educational stations in the country, annually
holds a conference of radio engineers and makes
every effort to maintain a foremost place in the
field of education by radio.

The 11th Edition of “Edueation by Air.” con-
tains 13 important chapters. a few of which are
Eiven below. Each of the chapter subdivisions
is written by a specialist assigned to the work
of compiling respective topieal information.
Chapters: 1. International Broadeasting; II,
Radio and Propaganda: IX, A Schoolroom Use
of Radio: XI. Radio Techniques: XI1I, Research
in Educational Broadcasting.

THE ELECTRIC WORD — THE RISE OF
RADIO, by Paul Schubert. Published by The
Macmiilan Combany, New York. Cloth covers,
gize 8Y4 x 5% ins., 311 pages. Price $2.50.

This book is a readable presentation of the
development of radio from its infancy. The
authentic treatment of its technical content
merely highlights what is, in the main, a bogk
for non-technicians. Excellent reading matter for
high-school students who want to obtain at lenst
a superficial knowledze of just where radio
stands, in its development, in relation to other
growing industries.

JUNE, 194}
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SERVICEMEN SAY:—%o .ﬂ:’iye'c Profits —
702 ﬁette‘c .Ye‘zw'cz'nj—USE GERNSBACK MANUALS

Since 1931 more and more Servicemen have been
buying GERNSBACK OFFICIAL RADIO SERVICE
MANUALS year after year. The authentic material,
easily accessible diagrams and complete service data
make them invaluable to dealers and radio Service-
men. Without a Gernsback Manual with you on a
repair job, there's time and profit lost. Your service
kit or laboratory is incomplete without all the GERNS-
BACK OFFICIAL RADIO SERVICE MANUALS. There
are GERNSBACK MANUALS also for servicing auto-

radios, refrigeration and air conditioning equipment.

{
3
i
'
1
:
&
1
¢

s

1935 OFFICIAL

VOLUME 7 OFFICIAL RADIO
SERVICE MANUAL

The newest and most outstanding GERNS-
BACK Manual published since 1931. Con-
tains many features never previously
published in any service guide. ® QOVER
1.800 PAGES e OVER 3,000 ILLUSTRA-
- TIONS o OVER 1,600 SETS REPRE-
SENTED ® Complete Service Data @ In-
cludes 1938 Models Not Found in_Other
Manuals ® All New Material—No Reprint
or Rehash @ Master Index of 74 PagZes
Includes Sets Listed in All Other Gerns-
back Manuals ® Stiff, Leatherette Loose-
leaf Covers @ Size 9 x12 Inches @ Net
Weight 10% 1bs.

Price $10.00

'_—".l'l| P
OFFICIAL

RADIO SERVICE
MANUAL

P el
o e Ve
e o=

surL RADS suavies cuiod

.6[.

: AUTO-RADIO
Pl OFFICIAL SERVICE
wu P AUTO-RADIO MANUAL

SERVICE MANUAL ;

& i If you are overlocking
PR S i servicing auto radios, then

Siad 3 you are missing a great
deal of business. The
great number of car
radios in use require con-
stant servicing and you
can make it a profitable
sideline to your regular
servicing business. This
complete Manual con-
tains schematic diagrams,
chassis layouts, mounting instructions and trouble
shooting hints. ® OVER 240 PAGES & OVER |

Agtamavily Rods Reigiveri

I
!
s
!
i

connections and

cotigien +2u
Trade Names

® Net Weight 8 lbs.

1936 OFFICIAL RADIO
SERVICE MANUAL

Just packed with service data of sets manufac-
tured during 1935 and 1936. Schematic diagrams
show speaker eonnections, power-transformer con-
nections, R.F. and I,F,hcoil connections, phonograph
other
1,200 PAGES e OVER
® OVER 2,500 ILLUSTRATIONS
® Complete Tube Chart
Leatherette, Looseleaf Covers @ Size 9 x 12 Inches

Price $7.00

information, @ OVER
1,600 SETS SHOWN
® Index of
& Stiff,

500 ILLUSTRATIONS @ Flexible. Leatherette
Looseleaf Covers @ Size 9x 12 Inches @ Net
Weight 13, Iba.

Price $2.50

B S |

1934 OFFICIAL RADIO
SERVICE MANUAL

This manual contains values of LF. trans-
formers on superheterodyne receivers, valua-
ble tube data, complete list of American
broadcast stations, free question and answer
service, service material and schematic dia-
grams. ® OVER 400 PAGES e OVER 2,000
ILLUSTRATIONS ® Flexible, Leatherette,
Looseleaf Covers @ Size9 x 12 Inches @ Net
Weight 21} lbe.

Price $3.50

OFFICIAL REFRIGERATION
SERVICE MANUAL

Volume 2

This is the only complete refrigeration serv-
ice manual ever published. Contains detailed
information on servicing, outlines of theory
and methods of operation, instructions for
the handling of refrigerants, charging sys-
tems, diagnosing troubles, charts, electrical
hook-ups and a wealth of other necessary
data. ® OVER 352 PAGES e OVER 300
DIAGRAMS e Flexible, Leatherette, Loose-
Jeaf Covers @ Size 9x 12 Inches @ Net
Weight 134 lbs.

Price $5.00

OFFICIAL 'y
REFRIGERATION

SERVICE MANUAL

VOLUME 2

1932 OFFICIAL RADIO
SERVICE MANUAL

Here is the volume which shows a step-by-
step analysis of how to service any receiver.
It is one of the early editions and covers
many old sets, thousands of which are still
in use throughout the country. ® OVER
1.000 PAGES @ OVER 2,000 ILLUSTRA-
TIONS ® Flexible, Leathcrette, lLooseleaf
Covers @ Size9 x 12 Inches @ Net Weight

435 1lbs.
Price $5.00

_——————-——-———_——l
RADCRAFT PUBLICATIONS, Inc., 20 VESEY ST., NEW YORK, N. Y.
Gentlemen: Enclosed find my remittance of §....
tho Manuals indicated below by 3 cross (x) in the panel.
() Volume 7 @ $10.00
() 1935 Auto-Manual @ $2.50 () 1932 Manua! @ $5.00
( ) Refrigeration Manual (Vol. 2) @ $5.00

(Send remlttance n form of check or money order; register your letter
It you send cash or unused U, S. Postagé Stamps.)
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P
»
]
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b
B
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for which send me, POSTPAID. l

() 1936 Manual @ $7.00 () 1934 Manual @ $3.50 I

() Air Conditioning Manual @ $5.00 |

i
| RA

e e e e e e T e e e s e e e S e e e med 20 VESEY STREET

OFFICIAL AIR CONDITIONING
SERVICE MANUAL

This manual is edited by L. K. Wright,
who is an expert and leading authority
on air conditioning and refrigeration.
Nearly every page is illustrated, every
modern installation and individual
part carefully explained, diagrams fur-
nished of all known equipment, special
care given to the servicing and in-
stallation end. Necessary tocls are il-
lustrated and explained. ete. ® OVER
352 PAGES e OVER 600 ILLUS-
TRATIONS e Flexible, Leatherette,
Looseleaf Covers © Size 9 x 12 Inches
® Net Weight 215 Ibs.

Price $5.00

OFFICIAL
AIR CONDITIONING
SERVICE MANUAL

To order these famous Manuals, see or write to
your jobber or favorite mail order house. If more
convenient, mail coupon directly to publishers.

DCRAFT PUBLICATIONS, Inc.

NEW YORK, N.Y.
765



oF.C.Ce

F.C.C. ACHIEVEMENT DURING 1940

IN AN annual report which incorporates
important developments since the close of
the fiscal year, the Federal Communications
Commission chronicles new milestones in
the advancement of broadcasting, and cites
augmented duties in supervising radio, tele-
phone, telegraph, and cable in connection
with the national defense program.

This streamlined report is almost half the
size of the one last year. To sununarize
some of its highlights:

NATIONAL DEFENSE.—The Commis-
sion’s particular role in the preparedness
program is to *police” radio communications.
In consequence, it has added .to its monitor-
ing and other field facilities. Also, it must
keep tab on the many persons who operate
electrical apparatus capable of farflung and
almost instantaneous communication.

So the F.C.C. is requiring all radio opera-
tors (about 100,000 licensees—including
commereial and amateur) to prove their
citizenship. Common carriers are compiling
similar data with respect to emplovees who
engage in international communication. The
Commission has banned amateur communi-
cation with foreign countries, and, further,
prohibits the use of portable long-distance
transmitters by amateurs. Such steps are
precautionary rather than disciplinary. The
Commission does not want to interfere with
radic and wire communications any more
than is necessary for the national protec-
tion. Individuals and industries concerned
are collaborating in this common contribu-
tion toward the national security.

The relationship of radio, wire, and cable
facilities to the Preparedness picture is be-
ing further coordinated in planning by the
Defense Communications Board, created by
Executive order in September.

BROADCASTING (F.M.).—Last year,

which marked the 20th Anniversary of
Broadcasting, was notable because of Com-
mission recognition of a new type of public
service in frequency modulation, popularly
known as “F.M.” The ensuing year will of-
fer practical demonstration of F.M.s
claimed clarity and staticless qualities. Also,
by utilizing the high frequencies, F.M. prom-
ises to relieve the long congested standard
broadcast band.

Busginess will benefit by the new equip-
ment, sets, and servicing which F.AM. re-
quires. And, by bheing generally limited to
local coverage, this new service should have
a stimulating effect on local programming.
Distinctive call letters have been assigned.
To date the Commission has authorized 25
F.M. stations to engage in full commercial
operation,

BROADCASTING (Standard).—This old-
er type of broadcast (which uses amplitude
modulation) should experience a marked im-
provement in service by reason of the North
American Regional Broadcasting Agreement,
effective March 29th next. Mutual interfer-
ence problems are expected to be eliminated
or minimized as a result of this compact
between Canada, Cuba, Mexico, and the
United States.

To make agreement possible, the Commis-
sion i8 effecting an orderly shift of fre-
quencies without disturbing the general
broadcast atructure. A total of 846 standard
broadcast stations were operating or under
construction during the fiscal year. There
were 79 new authorizations and 10 deletions.
Increased use of directional antennas is
necessary in coping with the interference
problem. During the ealendar year 1939 a
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total of 705 standard hroadcast stations
(including networks) reported total time
sales approaching $130,000,000. making a
net income of nearly $24,000,000. They also
listed a payroll of nearly $52,000,000 for
nearly 25,000 employees. The report of the
Commission’s special committee on chain
broadeasting was the subject of oral argu-
ment in December in connection with its
consideration by the full Commission. Com-
nmission inquiry revealed some 200 domestic
stations broadcasting in about 80 foreign
languages. Commission action in 5 broad-
cast cases was upheld by the United States
Supreme Court.

BROADCAST (International).—- Broad-
cast service to Latin America was improved
by reason of the Commission requiring pow-
er of at least 50 kilowatts for international
program service. In this ceuntry 13 inter-
national broadcast stations were operative,

TELEVISION.—Television is now making
substantial progress with the cooperative as-
sistance of that industry and the Commis-
sion, More than a score of stations geo-
graphically distributed throughout the na-
tion have been licensed te experiment with
various types of transmission with a view
to reaching early accord on uniform stand-
ards which will enable television to move
forward on a full commercial basis. Partici-
pating stations have budgeted a total of
$8,000,000 for this practical experimental
work.

In conjunction with such effort, a National
Television Systems Committee, jointly spon-
sored by the Radio Manufacturers Associa-
tion and the Commission, has made a thor-
ough study of the engineerihg phases of
the situation which should be helpful in ar-
riving at a general agreement. The con-
tinued rapid evolution of television is at-
tested by developments in color reproduc-
tion, large-screen projection, and new serv-
ice demonstrations.

MISCELLANEQUS RADIO SERVICES.
—Increased use of radio for miscellaneous
services is noted. Police stations have in-
creased to 6,300, aviation stations to nearly
2,000 and more than 1,000 stations are em-
ployed for forest conservation work.

The Commission clarified its rules with
respect to more than 450 special emergency
stations. This class of station has demon-
strated its ability to establish radio com-
munication in time of emergency. The Com-
mission completed its final report on a spe-
cial study of radio requirements for safety
purposes on the Great Lakes and Inland Wa-
ters, and gathered information with respect
to possible like need on the Mississippi
River system. There are 56,300 amateur
stations in operation. Some 40,000 com-
mercial operator licenses were handled dur-
ing the year. Inspection was made of radio
installation on more than 14,000 ships and
at some 8,600 land stations.

TELEGRATH.—As a remedy for many
ills in the highly competitive telegraph in-
dustry, the Commission recommended
merger of the domestic telegraph companies,
and, further, urged consolidation of inter-
national communication carriers domiciled
in the United States in the interests of de-
fense and other national needs.

TELEPHONE. — Savings to telephone
users aggregating $10,000,000 annually are
indicated by tariff revisions filed with the
Cominission since its previous annual re-
port. New construction amounting to more
than $9,000,000 was authorized.

RADIO-CRAFT

CABLE.—Some cable, as well as radio,
circuits were disrupted as a result of the
war, and the Commission speeded authoriza-
tions for new or temporary replacements,

ACCOUNTING.—More than 23,000 tariff
schedules were filed by eommon earriers.
The Commission adopted a revised uniform
system of accounts. for telegraph and cable
carriers, to become operative in 1942. The
new system, which conforms to Govern-
ment accounting principles, will supplant
one in use since 1914.

RECOMMENDATIONS TO CONGRESS.
—None, other than those contained in the
Great Lakes and telegraph merger reports.

et ——

Radio Frequencies and Their
Allocation

HE radio spectrum, or radio waves, is

but one portion of the total electro-
magnetic spectrum. The electromagnetic
spectrum covers 8 different classes of
radiation—(1) electric waves, (2) radio

waves, (8) infra-red, (4) visible light, (5)
ultra-violet, (6) X-rays, (7) gamma rays,
and (8) secondary cosmie rays.

The emission of this energy may be
likened to the expanding ripples of water
suddenly disturbed by a thrown stone. How-
ever, electromagnetic energy travels in all
directions.

Since electromagnetic radiations have a
common speed (that of light), their only
difference is in frequeney and wavelength.
“Frequency’” may be characterized as the
number of these waves per second, and
“wavelength” as the distance between suc-
cessive waves,

The divisions between the various classes
of electromagnetic radiations are not def-
mnite. The lines of separation are based
largely upon the etfects and the particular
method of produeing the various emissions.
Under certain conditions, some of these
electromagnetic impulses may be seen, felt,
or heard. Of the eight classes of electro-
magnetic radiations, that portion classed
as “radio waves” covers a relatively small
part of the total electromagnetic spectrum.

Radio facilities are ‘extremely limited. In
order to provide the maximum possible serv-
ice for the benefit of the public, it is neces-
sary to control and restrict the use of the
available channels. As transmission by radio
waves spans great distunces, it has been
found necessary to have international agree-
ment on the proportion of available-chan-
nels to be allocated for particular services.
To prevent interference and confusion with-
in our own country, it is necessary to fur-
ther apportion the frequencies in the best
interests of users.

Besides the standard broadcast channels,
our radio spectrum is shared by other pri-
mary services, such as: fixed, marine, avia-
tion, emergency, amateur, miscellaneous,
experimental, Government, and broadcast
services other than standard broadcast.
These gpeneral service allocations cover
various classes of station, including: relay,
international broadcast, high frequency
Lroadcast, non-commercial education, fac-
simile, television, point-to-point telephone
and telegraph, agriculture, press, coastal,
telegraph and telephone, ship, aircraft,
aeronautical, blind landing systems, air-
port, municipal and State police, marine
fire, forestry, geological, mobile press, mo-
tion picture, amateur phone, telegraph and
television, as well as expg¢rimental classes
of stations. f

The present ugeful radio spectrum, in
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which channels are now allocated, ranges
from 10 to 300,000 kilocyeles, or in terms
of wavelengths, from 30,000 meters to 1
meter. That portion below 100 kilocycles is
popularly referred to as “long waves”; from
100 kilocyeles to 550 kiloeycles as ‘‘medium
long waves”; from 550 to 1,600 kilocycles
as “broadeast’; 1,600 to 6,000 kilocycles as
“medium short wave'; 6,000 to 30,000 kilo-
eveles as “short waves”; and above 30,000
kilocycles as “very short” or ‘‘ultra-short
waves.”

The band below 100 kiloeycles is occu-
pied by Government and commercial long-
wave fixed service stations.

From 100 kiloeycles to the beginning of
the broadcast band at 550 kiloeycles, we
have the medium longwave stations, as fol-
lows:

100 to 200 kilocycles—Government andl

private ship, coastal, and fixed service sta-
tions.

|
200 to 400 kilocycles—primarily Govern-
radio |

ment aids to navigation, such as
navigation for aircraft, and radio beacon
service to ships, interspersed with airport
on 278 kilocycles, direction finding on 875
kiloeycles, and miscellaneous fixed stations.

400 to 550 kiloeycles—Government and
commercial ship and coast stations in the
maritime service centered near the inter-
national calling and distress frequency of
500 kilocyeles (600 meters).

The rest of the spectrum from the end of
the “broadecast” band at 1,600 kilocycles,
involving the so-called “medium short”,
“short”, and ‘“ultra-short” wave bands,
could be pictured as a many-layered sand-
wich, with police, amateur, aviation, Gov-
ernment, ship, coastal, broadcast, mobile
press, special services, experimental, tele-
vision, fixed, forestry. and all other classes
of stations providing varying depths of
filling.

Of course, this does not mean that all
these bands are completely filled. Radio com-
munication is still undergoing change, and
the Federal Communications Commission, in
licensing individuals and firms to use the
public’s radioways, is charged with prepar-
ing for the future, as well ag for the pres-
ent. Hence, some channels are held open for
future developments, while others already
allocated, are subject to shift with changing
events.

A WORD TO THE WISE .

The Commission has warned radio opera-
tors that transmission of superfluous com-
munication is not only illegal but is distinct-
ly frowned upon at the present time. Hence,
in enforcing this law the Commission has
asked a tugboat company to explain a super-
fluous ether conversation concerning family
difficulties, and a baseball game, which was
picked up by one of the Commission’s moni-
toring stations.

Numerous persons requesting the 1300-
page report on chain broadcasting made
by a committee of the Commission are in-
formed that only a limited number of copies
were mineographed, and the supply has long
since been exhausted. The official record,
however, is open to public inspection at the
Comimission’s Washington offices.

The Comimission has sent a note of ap-
preciation to the Ohio Power Co. for its in-
terest and cooperation in eliminating inter-
ference te radio reception in a community
in that State.

A committee for the care of refugee chil-
dren seeks Commission permission to solieit
funds by radio. Such permission is not re-
quired under provisions of the Communica-
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tions Act of the Commission’s rules. Deci-
sion rests with the individual station or the
network.

It is mostly in the matter of complaints
with reference to broadeasting that the
Commission has to advise lack of jurisdic-
tion. The following current cases are typi-
cal:

A Toronto, Canada. woman objects to ra-
dio commentators who “spread terror by
innuende.”

A San Francisco man dislikes the “hys-
terical broadeasting” of wur news by a
particular commentator,

A Macon, Ga., man would prohibit net-
works from carrying news reports originat-
ing in Germany.

A Philadelphia man suggests censorship
of news and comment by radio and press

For Advertisers Index
See Page 764

during “continuation of the present un-
settled world conditions.”

A New Yorker asks the Commission to
make radio stations broadeast a song he has
written.

A Bismarck, N. Dak., man wants the Com-
mission to require a network to carry a
particular religious broadcast.

An Asheville, N. C., man would require
newspapers owning radio stations to pub-
lish the programs of competing broadcast
stations.

A Philadelphia man thinks he is entitled
to a prize from one of the radio contest
programs.

AGAIN—RADIO-CRAFT FOR
SERVICEMEN
Dear Editor:

In the past I have Leen a regular sub-
scriber to Radio-Craft and received much
information and help as a Serviceman. By
all means do not change your fine new
method of publishing Radio-Craft. On sec-
ond thought the Serviceman must make his
living by radio service work and here is
where you fit in the picture by helping him
speed up with more accurate work which

in the end increases his net income and
ends in a better living.
B. F. ROBINSON,

Spokane, Wash.

STOCK PHRASE—“RADIO-
CRAFT FOR SERVICEMEN"
Dear Editor:

I have been reading your publications for
15 years. I have all copies of Radio News
beginning with 1925 to 1932, and from there
on Radio-Craft, and *Shortwave Craft. I
bind each year into one hook.

I am a Serviceman and would suggest you
keep one paper for Servicemen and re-
ceivers, us I for one, after 15 years of
servicing, am not interested in Ham gear
and transmitters. Let’s have that and all
shortwave in *Shortwave & Television. |
like your papers better than any others and
would not want to get along without them
and I feel you have given me quite an educa-
tion in Radio and long may you prosper.
Thanks. I remain your sincere reader,

A. J, NIEBUR,
Norfolk, Ncbr.

*Now Rapro & TELEVISION magazine.

USE OF RADIO IN SPECIAL EMERGENCIES

Safety of Life and Property Being Promoted
in Extended Use of Special Emergency
Service by Public Utilities. These uses have
bheen illustrated and described in past issues
of Radio-Craft but are again mentioned here
in a coordinated artiele.

HERE 1is one class of radio station

license issued by the Federal Communi-

cations Commission which, though little
known, is playing an increasingly impor-
tant role in the economic life of the nation.
This particular tvpe of license covers
Special Emergency Stations. These stations
have already demonstrated their value in
time of localized stress, and now loom as a
valuable adjunct to the linking of communi-
cations for widespread protectioﬁ of life
and property.

Special emergency stations have rendered
valuable service in regional disasters, such
as the New England hurricane and in time
of flood when the normal means of com-
munication are destroyed or are rendered
inoperative. It would be difficult to obtain
information as to casuaities and extent of
damage, and even more difficult to restore
communication, were it not for the tem-
porary facilities which can be rapidly estab-
lished to meet such emergencies. The use
of special emergency stations in this con-
nection is probably the most spectacular
use to which these stations are now put.

The Long Lines Division of the American
Telephone and Telegraph Company. as well
. as many local telephone companies, have
been issued licenses for special emergeney
stations. Special equipment has been de-
signed for the purpose. This equipment can
be stored in a chest. In time of emergency,
it can be loaded in a truck, driven to the
scene, and quickly and easily set up for
operation. When so used, the design of
these stations permits either communication
hetween construction crews at the scene of
the emergency or the interconnection of
regular land lines in such manner that regu-
lar subscriber communication can be re-
established.

Aside from service in time of disaster,
these stations are in growing daily use by
public utilities. For example:

The economic life of our country has be-
come so dependent upon electricity that a
sudden and complete disruption of electric
service to any large metropolis would make
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that city practically uninhabitable. The net-
work of interconnecting electric power lines
has greatly reduced the hazards which would
be created by failure of a single plant.
However, constant vigilance is required to
maintain the transmission lines, which con-
stitute this network, for the most eflicient
service. As these transmission lines nor-
mally carry very high voltages, and since
they cannot be discomnected for any ex-
tended period, close ecoordination is needed
between the working parties and the switch-
ing central at the power house.

UTILITIES EXTEND RADIO USE

Special emeryency stations make this pos-
sible. Sonte utility engineers say the time is
rapidly approaching when no power dis-
tribution system or gas, oil, or water dis-
tribution system operating over a lurge area
will be considered fully equipped wunless it
hag a radio communication system to aug-
ment the wire, telegraph, telephone, and
carrier-current (wired-radio) communica-
tion systems.

There is a particular, day-to-day emer-
gency demand for radio communication, by
publie utilities within the metropelitan dis-
tricts. To illustrate:

Should an automobile run into a light
pole and knock it down. electrical voltages
of dangerous potentials are exposed and
endanger passers-by. Also, there have been
occasions in which a street car has run
over a pedestrian and in order to remove
the victim it has been necessary to jack up
the street car from the rail. Without radio
communication, it ig necessary for a service
truck to be dispatched from some far quar-
ter to the scene even though a truck with
proper equipment might be working only a
block or two away.

Other emergency services of this nature
include repairs of wires downed lecause of
sleet, and restoration of power to hospitals,
etc. To meet these situations, the Commis-
sion allocates appropriate frequencies and
issues authorizations to 'public utilities in-
terested solely in metropolitan area service.

POOLED CHANNELS

Inasmuch as the number of frequencies
available for such assignment is extremely
limited, it is required that those - publi€,

 be n, copny.

station licenses cooperate among themselves
in the choice and use of frequencies so as
to avoid duplication and interference. For
this and other reasons it has become com-
mon practice for various public utilities in
a single area to pool their necds, one utility
requesting the license and rendering the
service while the other utilities receive this
service and contribute to the cost of opera-
tion on a pro-rated basis.

Recent Commission authorizations
trate this arrangement.

In the New York metropolitan area there
are a number of public utilities, including
the New York Telephone Company, which
are eligible for, and have need of, special
enmergency radio communication. In order
to reduce the capital investiment and to
receive the maximum benefits from this type
of communication, the New York Telephone
Company has taken the lead and is con-
structing a sufficient number of special
emergency stations to serve all utilities in
that metropolitan area. (Italies ours.—
Editor)

This radio service will be made available
for the handling of only such communica-
tions as meet the definition of emergency in
the Commission’s rules and regulations. In
order that the cost of operation may be re-
covered, and to prevent this new system
from becoming a burden on the general tele-
phone subscriber, the telephone company is
to make charges to the various utilities con-
cerned, in much the same manner as to the
telephone and teletype subscribers. In other
words, a defifite charge per call will be
mnade and the company will Lie given a guar-
antee in the form of minimum service
charge.

On January 1 of this year, 76 specic!
emergeney systems involving 368 individual
trausmitters had been authorized by the
Commission.

The rules and regulations governing spe-
cial emergency stationg appear as Part 10
of the Rules and Regulations of the Federal
Communications Commission, which are
available in pamphlet f§gm from the Super-
intendent of Documentsj;Gpovernment Print-
ing Office, Washipgton. D. C., at a cost of
Information and application
forms" mdYy be “obtained either from the
Washington ‘headquarters®of the Commis-

illus-

service units eligible to receive emergeney ..sign or fromany @t:.it'é field offices,

Printed in U.S.A.
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| GIVE YOU FULL
RADIO EQUIPMENT

TO DO OVER 100 ACTUAL EXPERIMENTS

TRAINING PREPARES YOU FOR A BUSINESS OF YOUR OWN
OR GOOD RADIO JOBS AT EXCELLENT PAY

Specially designed to help you make fast progress, SPRAYBERRY Training starts right
at the beginning of Radio . . . unfolds each subject in a simplified, logical, understandable
style. You easily learn in your spare hours . . . AT HOME or AT CAMP. Course covers
Television, Frequency Modulation, Signal Tracing, Mobile Radio (Auto-Tank), Aviation
Radio, Electronics, Facsimile Radio, Radio Set Repair and Installation Work and other
essential subjects

CASH IN ON RADIO’S RICH OPPORTUNITIES

There is good money to be made. My Training will give you quick access to excellent
opportunities. Sprayberry Methods are thorough and practical. Your Training will not
interfere with your present work. You get PROFESSIONAL TEST EQUIPMENT plus
EXPERIMENTAL OUTFITS. Includes 146 RADIO PARTS for building a complete Re:
ceiver, RADIO TOOLS and a modern TESTER-ANALYZER. You also receive 8 BIG SHIP-
MENTS OF RADIO EQUIPMENT. I show you how to create Radio defects . . . how to
correct them. ALL EQUIPMENT BECOMES YOUR PERSONAL PROPERTY!

LEARN MORE ABOUT SPRAYBERRY TRAINING
AND HOW EASY IT IS TO START

Regardless of previous education or experience, | can fit you for
a good-paying Radio job. My BUSINESS BUILDERS will show you
how to put your Equipment to actual use in handling money-
making Radio Service Jobs shortly after you begin Training. You
can EARN WHILE YOU LEARN. Get complete details AT ONCE
i,. . in my new, valuable 52-page FREE BOOK. Mail coupon
clow.

THE SPRAYBERRY COURSE 1S SOLD
REMEMBER UNCER MONEY aACH RCREEN Ny
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Lend it and you’ll sell it
while their set 1s in your shop!

SUMMER’S THE SEASON for sales by
servicemen! For in summer, service
customers want an extra radio more
than ever—particularly if that extra
radio will play anywhere. . . with the
superb performance of this RADIOLA
Model P-5 three-way portable.
Salesmanship? The salesmanship
1s in the ser! Just“lend’ them the P-5
while you work on their regular re-
ceiver. Let them discover the con-
venicnce of “another” radio: a radio

they can carry upstairs, downstairs,
all around the house . . . and right
out the front door, when they wish!

Servicemen the country over are
boosting their incomes the RADIOLA
way . . . with the only line of radio
receivers specifically designed for
servicemen t¢ sell. Try it yourself.
Seethe great new RADIOLA line at your
distributor's. Combine bus-
iness with more business: sell
sets when you sell service!
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All RADIOLA Models Are Equipped Exclusively with RCA Preferred Type Tubes ",:,':,"m,

R(ldiola;eW

3

Made by RCA Manufacturing Co., Inc., Camden, N. l.,'llg_,s."A.
A Service of the Radio Corporation¢f America.. 5
In Canada, RCA Victor Company, Ltd., Montreal |}

THESE

RADIOLA MODELS, TOO,

are selling like hotcakes!
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Radicla Model 515

Superb foreigrn teceptioninan'excra”

radio! Plus a continental-style cabi-
aet.. large. casy.reading dial...and
RF Stage for stepped-up sensitivity !
Six RCA Preferred Type Tubes. Six
tuned circuits. Tuv built-in anten-
nas for long and short waves. No
wonder it's a super seller.,
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