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CAVALRY GUIDON SET

Developed and built by
Motorola Engineers in co-
operation with Engineers of
the U. S. Army Signal Corps.

F-M RADIO * PHONOGRAPHS * RADAR * TELEVISION x F-M POLICE RADIO % MILITARY RADIO COMMUNICATIONS

Scientific and technological prog-
ress have been kicked forward at a
tremendously accelerated pace. To
win wars there must be miracles of
developmentand production. How-
ever, let us not lose sight of the
somewhat slower tempo which pre.
vails under normal competitive sell.
ing conditions,

Check the facts: 1. There will be
a tremendously swollen consumer
demand. 2. With their accumulated
war savings, people wi!l be ready,

*

/‘K

- MIRACLES -
0I SCIENCE?

willing, able and anxious to buy.

But, if past experience can be
trusted at all, Mr. and Mrs. America
will be very careful and twice as
cageyaboutwhatthey buyand where
they buy it. They will have to be so/d.

Manufacturers and retailers alike
should take Mr. Miracleman off the
payroll now. He always looks
pretty in pictures, but he wilts fast
when Mr. Solid Selling takes off his
coat, rolls up his sleeves and goes
to work,

GA[VlN MFG. CORPORATION * CHICAGO 51
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* ‘tion, with pension aft-

J. E. SMITH, President
National Radio Institute

Our 30th Year of Training Men
for Suceess ‘in Radio

| Trained

These Men

$200.a Month in
Own Business

#For several years I
have been in business
f or myself making
around $200 a month.
Business has steadily
increased. I have
N.R.I. to thank for
my start in this field.’?
ARLIE J. FROEHNER,
300 W, Texas Ave.,
Goose  Creek, Texas,

$5 to $10 Week In [ =
Spare Time

Y am engaged in
spare time Radlo work.
1 average from 35 to
$10 a week. I often

1this EXTRA money

S
handy.’’ THEODORE
lé. DuBREE, Horsham,
8.

Chief Operator
Broadcasting Station

«Before I completed
your Jessons, I ob-
tained my Radio
' Broadcast Operator’s
license and imme-
diately joined Station
WMPC where I am
now Chief Operator.
{ HOLLIS F. HAYES,
827 Madison St., La-
peer, Mich.

Communlcation
Station Operater
“Am with the Civil
Aeronautics Adminis-
tration at the Shreve-
port Ajrways Com-
munication station,
Have a lifetime posi~

er retirement. JESSE
N. ROBERTS, Box
1076, Shrevepoxgt, La.

Mail coupon for your FREE copy
of Lesson, ‘‘Getting Acquainted
With Receiver Servicing,” to see
how practical it is to train for
Radio at home in spare time,
Study it—keop it—use it—swithout
obligation! Tells how Superhetero-
dyne Circuits work, gives hints on
TReceiver Servicing, Locating De-
facts, Repair of Loud speaker,
1.F. Transformer, Gang Tuning
Condenser, etc. 31 illustrations..

My Radio Course Includes »
ELECTRONICS
FREQUENCY MODULATION

TELEVISION °

RADIO-CRAFT for

Big Demand Now For Well Trained
Radio Technicians, Operators

I will send you my Lesson, “Getting Acquainted
with Receiver Servicing,” FREE, to show you how
practical it is to train for Radio at home in spare
time. It’s a valuable Lesson. Study it—keep it—use
jt—without obligation! And with this Lesson I'll send
my 64:pdge, illustrated book, “Win Rich Rewards in
Radio,” FREE. It describes many fascinating jobs
Radio offers, tells how N.R.IL gives you practical Radio
experience at home with SIX BIG KITS OF RADIO
PARTS I supply!

Many Opportunities Open for Trained
Radio Technicians and Operators

' fThere’s a shortage today of capable Radio Technicians and
Operators. The Radio Repair business is booming. Profits are
jarge. After-tho-war prospects aro bright, too. Think of ‘the
new boom in Radio Sales and Servicing that’s coming when new
Radlos are again available—when Frequency Modulation and
Tlectronics can be promoted—whon Television starts its post-
war expansion!

Broadcasting Stations, Aviation Radio. Polico Radio, Toud-
speaker Systems, Radio Manufacturing all offer good jobs to
trained Radio men—and most of these fields have a big backlog
of business that built up Dbecause of the war. plus opportunities
to expand into new fields opened by wartime developments. You
may never see a timo again when it will be so easy to get a
start in Radiol

Many Beginners Soon Make $5, $10
Week EXTRA in Spare Time

The day you enroll for my Course I start sending you EXTRA.
MONEY JOB SHEETS that help show how to make EXTRA
money fixing Radios in &pare time while still learning. I send
you SIX big kits of Radio parts as part of my Course. You
LEARN Radio fundamentals from my illustrated, easy-to-grasp
lessons—PRACTICE what you learn by building real Radio
Circults—PROVE what you learn by interesting, tests on the
circuits you build!

Mail Coupon for FREE Lgsson and Book

The opportunity war has given beginners to get started In
Radio may never be repoated. So take the first step at once.
Get my I'REE Lesson and G4-page illustrated book. No obliga-
tion—no salesman will call. Just mail Coupon in an envelope.
or pasted on a penny postal—J. E. SMITH, President, Dept.
43X, National Radio Institute, washington 8, D. C.

/

GETTING ACQUAINTED WITH
RECEIVER SERVICING }'
e ——

4. E. SMITH, President, Dept. 41X

SEPTEMBER, 1944 1

You Build These and Many
Other Radio Circuits with

By the time you’ve conducted 60 sets of Experi-
ments with Radio Parts I supply, made hundreds
of measurements and adjustments, you’ll have had
PRACTICAL Radio experience valuable for a good
full or part-time Radio job!

Gooo For Bory

Namu V000600800001 08090000,0000050088000vnB AT CPOIY AKB--.."..-
AQJress oo es0802009000080000usNEtI0808c8sE000008VI00E000000000400

City ..-.n.....ua.-.w.o-...uuo..-..oe...-n.........Buto....u..........m

5 20 0 B B V5 ST I B £ S e e O I S e e e e i e R R

6 Kits of Parts 1 Supply

You build the SU-
PERRHETERODYNRE
CIRCUIT (left) con-
taining a preselector
oscillator - mixer-first
detoctor, 1.f. stage,
diode detector-a.v.c.
stage and audiastage.
It will bring In local
and distant stations.
Get the  thrill of
learning at home ove-
nings In spare time
while you put the get
through fascinating
tests!

You build MEASUR-
ING INSTRUMENT
(right) early in Course,
useful for Radio work
to pick up EXTRA
spare time money. It
is a vaocuum tube multi-
metor, mecasurez A.C.,
D.C., R.F. volts, D.C.
currents, resistance, re-
ceiver output,

Building the A.M.
SIGNAL GENER-
ATOR at left will
give you valuable
experience. P ro-
vides amplitude-
modulated signals
for test and ex-
perimental pur-

64 PAGE BO

SAPJI%FE LESS\%{‘ F R E £

National Radio Institute, Washington 9, D. §.

Mail moe FREE, without obligation, Sample Lesson and 64-page book;
“Win Rich Rewards in Radio.’” (No sslesman will call, Write plainly.)
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Editorial: Miniature Radios ................... o s . TelS by Hugo Gernsback 715

Radio-Electronics Monthly Review..................... s s e e wEd anls . el BRI
| Y anO POPULAR ELECTRONICS ¥

MEMBER ELECTRONICS
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G. ALIQUO, Circulation Mgnager Practical Electronics, Part VI........... ... e R e by Fred Shunamén 735

JOHN J. LAMSON, Advertising Director
ALFRED STERN, Promotion Manager

e % Electronics and Air Power................... . . . . ... . by Ted Powell 719
IN THE NEXT ISSUE % Mine Destroyer. .........ooviiveiivunseeninn s by Hugo Gernsback 722
Tube Transconductance Tester % Foxhole Emergency Radios........ PR P T | ¥ by Hugo Gernsback 730
A 20-Watt Economy Amplifier =
Automatic Record Changers = . ¥
Electronics and Air Power = RADIO TRAINING
Pre-Amplifier Principles % Broadcast Equipment, Part |............. ... .. ol enals s oo o by by Don C. Hoefler 731
¥ E% The VYoltage Doubler.......... oo o 0 O OB - o ) oo BT IBS 0L, oo by Jack King 733
Published by Radcraft Publications, Inc. §
Publication Office: 29 Worthington = SERVICING
Street, Springfield 3, Mass. —
Editorial and Advertising Offices: 25 =  Test Technique for Small Motors....................... «.by James W. Wodjick 735
West Broadway, Tel. RE2-9690, New =
York 7, N. Y. =
Chicago Advex"t_is.ing' Office: Radio-Craft, % SOUND
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Cleveland Advertising Office: 405 Erie §
i Banager: T Stain oois = DEPARTMENTS
RADIO-CRAFT is published monthly, § World-Wide Station List.. .......................... . Edited by Elmer R. Fuller 738
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of date; subscription price is $2.50 per =  New Radio-Electronic Devices..........., P G AR et PR PNt 5 - 740
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communications about subscriptions = Technotes............. P T TE T PP RRNS PRI oa et &
should be addressed to: Circulation = The Mail Bag........ O I G IR & DO I o b o o oot o 764
Manager, Radio-Craft, 29 Worthington = ”
St., Springfield 3, Mass. g Book Reviews..........i.euiuronsvmiesbonsummnah, b or Nre DRI 167
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ordering a change, please furnish an address
stencil impression from a recent wrapper if
you can, Address changes cannot be made
without the old address as ‘well as the new. .,

ON THE COVER

¥

Foreign Agents
London—Atlas Publishing and Distributing
Co(.:, Ltd., 18 Bride Lane, Fleet St., London,
E.C. 4,

Melbourne—McGill’s Agency, 179 Elizabeth
St., Australia.

A device for discovering and exploding the new
non-magnetic or Teller mines, which give no indi- !
cation to the ordinary mine detector, forms the
subject of our cover this month. A high-voltage
discharge is- moved over the suspected area, the
' gigantic spark setting off the mines’ detondtoris.'

¥

Text and illustrations of this magazine are
copyright and must nat be reproduced without
permission of the copyright owners.

Copyright, 1944, Radecraft Publications, Inc.
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.. 1944 STYLE

BLAZ'NG NEW TRAILS T0 FREEDOM .. . The covered wagon 1944 style is the

SCR-299 — the famous piece of mobile radio equipment built by’ Hallicrafters. It is blazing new
trails to.freedom in all corners of the world, wherever men fight; and by extending Allied lines of
communications, it is playing an important part in saving American lives and in shortening the war

Just as the pioneers faced-new frontiers with courage and strength, the men and women who make
Hallicrafters equipment face the post war period solid in the conviction that they are helping to
stake out exciting new territories.

You can win yourself a share of these new lands with short wave
communications equipment. Hallicrafters were famous before the
war as the makers of the ham’s “ideal radio.” They earned a repu-
tation for the development of “the radio man’s radio” and that
reputation was solidified in war time. In peace, out of this inten-
sive experience and realistic know-how they will continue to make
the finest that can be made. There will be a Hallicrafters set for

Hallicrafters short wove com
munications receivers like this

you iﬂ our POSt war line. ; will help push back the horl-

zons of tomorrow and make

new radio history. This is a 15
tube, 6 band receiver of amoz-

\
s Ea

h@ a IErﬂ 'E rs RAD Io - ing range ond performance.
i = = 8UY A WAR BOND TODAY!

THE MALLICRAFTERS COMPANY, MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. §. A.

kA-DIO-CRAFT for SEPTEMBER, 1944
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_20'9"0 in prizes every month
$100.00 first prize, $50.00 second prize, $25.00

third prize, $15.00 fourth prize, $10.00 fifth prize,
lus $1.00 for every letter received.

g ey

ere we 80 again. Another great Hallicrafters letter contest

or service men. Wherever you are, whenever you see this
ax\mouncement, drop us a line. Write and tell us your first
harxd skperfﬁnce with all types of radio communications built
by l{h}licr’afters, including the famous SCR-299.
T/Jere)\lf gold /ae;,e’ Write today to get your share. Tell us
your story\m your O“Wn ~way. You can’t lose and you can win
as high as $160.00 "'“ ’Y,\

Y«

\'

allicrafters raoio

Rules for the Contest

Hallicrafters will give $200.00 for the best letters received
during each of the six months of September, October, Novem-
ber, December, 1944, January, and February, 1945, (Dead-
fine: Your letter must be received by midnight, the last day
of each month.)

For eve\"y serious letter received, Hallicrafters will send $1.00
so even if you do not win a big prize your time will not be
in vain. Your Jetter will become the property of Hallicrafters
and they will have the right to reproduce it in a Hallicrafters
advertisement. Write as many letters as you wish. V-mail
fetters will do.

Open to servicemen around the world. Wherever you are,
whenever you see this ad, drop us a line. Monthly winners
will be notified immediately upon judging.

THE HALLICRAFTERS COMPANY, MANUFACTURERS OF RADIO- AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S5.A.
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SPRAYBERRY RADIO TRAINING

CTECHNIGAL | o
{;;;NOWLEDGE!IQD

HERE’S THE ONE PRACTICAL WA
BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION

The offer I make you here is the opportunity of a lifetime. It’s
your big chance to get ready for a wonderful future in the
swiftly expanding field of Radio-Electronics INCLUDING
Radio, Television, Frequency Modulation and Industrial Elec-
tronics. Be wise! NOW'S the time to start. No previous experi-
ence is necessary. The Sprayberry Course starts right at the
beginning of Radio. You can’t get lost. It gets the various
subjects across in such a clear, simple way that you under-
stand and remember.

I'll Show You a New, Fast Way to Test Radio Sets With-
out Manufactured Equipment

The very same Radio Parts I supply with your course for
gaining pre-experience in Radio Repair work may be adapted
through an exclusive Sprayberry wiring procedure to serve for
complete, fast, accurate Radio Receiver trouble-shooting. Thus

under Sprayberry methods you do not have one cent of outlay’

for manufactured Test Equipment which is not only expensive
but scarce.

Prepares You For a Business of Your Own or Good Radio
Jobs . . . Civilian or Military

My training will give you the broad, fundamental principles
80 necessary as a background no matter which branch of Radio
you wish to specialize in. I make it easy for you to learn Radio
Set Repair and Installation Work. I teach you how to install
and repair Electronic Equipment. If you enter the Army, Navy
or Marines, my training will help you win higher rating and
better pay. =

" RADIO-CRAFT for SEPTEMBER, 1944

N
SKILLED

53

Y TO TRAIN FOR

JusT OUT! FREE!

HOW TO READ RADIO DIAGRAMS
AND SYMBOLS

. . . . a valuable new book which explains
in simple, non-technical English how to
read and understand any Radio Set Dia-
gram. Provides the quick key to analyzing
any Radio circuit. Includes translations
of all Radio symbols. Send for this
FREE book now while supply lasts and
along with it 1 will send you another
big FREE book describing my Radio-
Electronlc training.

] &
I SPRAYBERRY ACADEMY OF RADIO }
: F. L. Spraybgrry, Pres. ’
1 Box 500TJ ' ]
: Pueblo, Colorado :
1 Please rush my FREE copies of “HOW TO MAKE MONEY IN :
I RADIO, ELECTRONICS and TELEVISION,” and “HOW TO READ 1
: RADIO DIAGRAMS and SYMBOLS.” :
! :
] 5
. RO Pl Sy T Y e P N D I By, e S e Age., s i
] :
]

1 LGRS AL MR, S N e Sl b S A I S g A 1
' 1
RGP B e Rt £ % - e e v State. . ..eereiien..ns :
(]

Tear off this coupon, mail in envelope or paste on' penny postcard. 1§
s 5N N 5D 5D 5D 5N 5N G5 G5 SN G5 5D 55 S0 G5 G5 5N G5 55 SN G5 55 5N 5D 55 0D Gn An 5D gn BN AN OB 0N OGN BN BN 0D .
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® IN AMERICA’S EARLY DAYS of growth, op.
portunities for progress lay in the ever widen-
i ing frontiers. In the fertile lands of the great
| Plains . .. in the timber of our forests , , . in
: the metal of our mines.

30 Today, we have reached the limit of our
5 physical frontiers. But new frontiers lie. be-
R fore us—new opportunities for exploration—
in our research laboratories. Here in the

; multiple world of the electron tube are be-

RADIO CORPORATION OF AMERICA

NEW JERSEY

RCA LABORATORIES * PRINCETON -

- America’s NE

ey o)

N Frontier
ing born the scieatific advances that will make
our world immeasurably safer and happier.

Pioneering on this new frontier of research
are RCA Laboratories in Princeton, New Jer-
sey. Today RCA Laboratories are devoted to
providing the fighting forces of the United
Nations with the best radio and electronic
equipment available. Tomorrow, this same
skill will continue to serve America in creat-
ing new and finer peacetime products.

RCA
leads the way in
radio-television—
phonographs--records
—tubes—electronics

RADIO-CRAFT for
ERRERGEE

-
LA |

P —

SEPTEMBER,
H@p' ]
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¥ television, electronics.

b Or even if you are merely INTERESTED in radio as an
L amateur, you must recognize the WONDERFUL OPPORTU-
' NITY right within your grasp to cash in on your natural talent.
| Make it pay dividends. Get into the EXPERT RADIO SERVICE
Line. Be a TELEVISION specialist—OWN A BUSINESS OF
YOUR OWN. Fill out and mail the coupon below for all the

' details.

Get the Latest Inside Information—
" Trade Secrets by
i']

SHOP-METHOD HOME TRAINING

You men already in radio know how great the demand is
| for trained, experienced service men, operators and tech-
nicians. You know how fast the fisld is growing and how im-
portant it is- fo keep up with developments—FM receivers,

e ar————

e~
e

u,

Use Actual Radio Equipment
» Furnished With Your Course

is the best teacher. You

> Experience
the exclusive

learn by experience with
National Shop-Method of Houme Training
—agtually build many circuits and do ex-
periments with the big kits of standard
radio parts in your training
equipment at no extra cost to you.

In the course of your study you ac-
tually build various tyhes of receivers—a
powerful superheterodyne, a signal gen-
erator, an audlo oscillator and others . . .
You make tests and conduct experiments
- that show you theé why and how of
I things. You understand what makes the,
]. various elements of electronics operate
i because 'you actually see them work for
J{' you. Not only
do you gain
marvelous a c-
tual experience
py this metbod
of learning but

you will
on the job in
the practice of
1 your profes.
[ sion as an
electronics ex- ©
pert. Mail the
coupon and
learn what this
means to you.

Now the famous Natlonal Schools
brings its exclusive Shop-Method of
training right in your own home.
You can .learn the most uprto-date.
approved projects. systems and hook-
ups Step by step in your spare time.
This is the sound. practical training
you want and need—the development
of experienced instructors working with
thousands of students right in the
shops and oxperimental laboratortes of
National Schools—one of the moest ad-
vanlc;d trade edueational centers of the
world.

This is the MODERN SYSTEM OF
TRAINING. It matches the raptd
progress constantly being made in
radio. television and electronics. It
is TIME TESTED too. National
Schools has been training men for
more than a third of 2 century. In
essence thig-is the very same training
that has ‘helped thousands to more
pay and greater opportunity.

You owe it ‘to yourself—your future

—to read the book ‘‘Radlonfes”—
FREE to you when you send in the
coupon.

National Tralned Men Now
Making the Best Money in History

The real value of Natlonal Training
shows up in the qalck progress our
men make on the job. Joe Grumich
of Lake Hiawatha, N. J., turned down
a job most men would welcome. He
writes: My latest offer was $5.,800.00
as radio photo englneer, but I am do-
ing well where I am now engaged.
I am deeply indebted to Natlonal.'

Ely Bergman, new on Station WOR,
told us: “'My salary has been boosted
considerably and at the present time
I am maklng over
$3.000.00 per year,
thanks to Nutional
Training.”” And (rom
the far-off Hawatlan

Islands. Wallace Chot
gsends this: ‘I am
averaging $325.00 a

Examlne the exclusive Natlonal
Shop Method of Home Training.
See for vourself how sound and

ctical it is. Be convinced that
r;(r:‘ t!:an learn radio — electronics, You are the man who must be satis. NAME O e oo b o o onc = chol o) oRelRs i ens L
television — quickly and easily in 5
your spare time. You can’t tell Mail the eoupon here for the three
until vyou try. This trial is AB. books that tell you the complete slory ADDRESS
SOLUTELY FREE. And you may of the marvelous new system of train- e I I e
keep all the valuable material we ing in radio electronics and televiston.
send you without any obllzzﬂ.ionl of Lealr;‘n dthe fac}t;s of tl‘:ls‘ez\:lushée sh?p-
A u he coupon im- metho 1 ome raining. ee or
Ao ElLL out ¢ yourself! DECIDE FOR YOQURSELF! CITY Baaw e gt T a AR N T Y

mediately whlle you are
it" and drop it {n

[

for

PR e |

1O-CRAFT

Thousands of men in the Army,
Navy and

at National
ment’ sponsorship.

No salesman
will call on you.

SEPTEMBER,

Guard have trained
under U. S. Governe

from National Schools

L N R Y s

1944

National Schools, Dept. 9-RCR
4000 South Figueroa Street, Los Angeles 37, California

Mail me FREE the three books mentioned in your ad locluding a sample lesson of your
course. I understand oo salesman will call on me,

L-—-———

ot

month. [ will say
that [ honestly
owe all thip to
the exoellent
training
at National.””
National is
proud of tho
progress  gradu-
ates are making
all over the worlt. Read about their
records yourself in the books we send
you FREE.

Make Extra Money
Right from the Start

You get ahead (fast with Nutlonal
Training. Many beglnners make good
money on the side fixing radlos and
doing’ service work. You can turn
your knowledge into cash after the first
few lessons. Progress 13 raptd. You
can actually SEE YOURSELF GET
AHEAD. because the Natlonal Shop
Method is so sound and practical

Now, right now. is the time to
grasp the opportunity of today— a suc-
cessful career for tomorrow. Get into
the blg money. rapid advancement, a
position of importance. A BUSINESYS
OF YOUR OWN. Radio, television
and the whole fleld of electronics In
vites you. The Industry i3 crying for

tralned men everywhere. A rapldly
expanding industry — probably the
greatest in history — holds out the

promise of a rich future—prosperous
gecurfty.
Train While You
Are in Service
Prepare. right jnow, while you are
in unlform, for 4 glortous secure fu-
ture in the fleld of radio and televl-

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905

!

relio e
B0 Wiligd

1. A complete catalog de-
seribing the industry and
the extensive traoining facilities
of National Schools.

2. You receive a sample leasan
illustrating the mndern *“Shop
Method'* Instruction technique.

3. The vast oppoartunity field of
Electronics, “The Dawn of a
New World.” i3 revealed in this

B N R N

cvsiee s

fully illustrated book recently
published.
sfon  when th war I3 ovor
Make gnod use of Your sparo
time by taking your Nattomal
Training now. Men {n our

it they are trained in
television and electronics.
gorernmént needs
men in nearly all

o enthusiastlic because we

Method Home Tralning. Send
pon today and see for yourself.

(Mall in envelope or paste
on penny post card)

AGE, . cvvevve

csesesessevodescsvosencon

STATE

Include your zone number
5 1 ¥ 3 2 3 B B 2 ]

711

armed service, or ahout to en-
ter. get better ratings and more
pay almost right from the start
radio,

The
experiencod
branches of
the service. Prepare for present
advancement and a sound fu-
ture. Learn how easy it is the National way.
We are
seen the .marvelous results of National -Shop
in your cou-

have
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Pause one brief.moment. Compare your dot—and
that of the men and women in your-employ—with
the lot of the-infantrymen who meet the enemy
face to face, who do the hardest fighting, who
suffer the most casualties.

Let the full impact of war’s unending grimness
swiftly convert any tendency toward complacency
4nto revitalized urgency. Remember—the war is
not yet won.

As top management and labor, you've been en-
trusted with two major responsibilities—steadily
maintained production, and steadily maintained
War Bond Sales through your Pay Roll Savings
Plan.

Decide now to revitalize your plant’s Pay Roll
Plan. Have your Bond Committee recheck all
employee lists for percentages of participation
end individual deductions. Have Team Captains
personally contact each old and new employee.
Raise all percentage figures. wherever possible,

Don’t underestimate the importance of this task,
+This marginal group represents a pofential sales
increase of 25%to 30% on all Pay Roll Plans’

Your success will be twofold: A new high in War
Bond ‘Sales; and a new high in production. Be-
cause a worker with asystematic savings plan has
-#his mind on his work--not.on post-war financial
worries. He’s taking care of the future now. His
own. And his Country’s future. Help him! REvi-
TALIZE YOUR WAR BOND PAY ROLL SAVINGS PLAN.

Official U. S, oast Guard Photo: The elevator to a Coast
Guard-operated transport hospital

A PR re—

apprecrasson the publicatson of this mes. 486 oy

ack the Ataek! 2

SELL MORE THAN BEFORE! RADIO-
‘ -

This is an official U. S. Treasury advertisement—prepared under the ouspices of Treasury Department and War Adver 1

]
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L EYES ON MT. CARMEL!

:
;
- T
“d 4 f I'

What New Marvels these girls have seen! They’re on the inspecting line at
the Meissner plant in Mt. Carmel, Illinois, source of numerous major war
departments in the electronics field.,

o i A v eyesaee ke se ILLINOIS ELECTRONICS CENTER
safe distance, but there’s no hiding the fact that great

Qe i che making Deee. | ~ HUMS WITH FUTURE PROMISE

Nearly everywhere you look these days — in America’s news-
papers or magazines — you’re apt to find a glowing reference
to Mt. Carmel, or to the Meissner Manufacturing Company.
That's because the little Illinois city and its largest industry
are both in the forefront of important postwar thinking. Hub
of much of this activity is the Meissner laboratory, which
occupies an entire floor of the main office building. There are
so many closely guarded secrets here, in fact, that no photog-
rapher dares set tripod inside!

Wide Range, High Gain
Here are the famous “big four'®
benefits of Meissner *‘Plastic’
I.F. Transformers: (1) wide range;
(2) high gain; (3) remarkable sta-
bility; (4) double tuning. They're
particularly suitable for use in
smallreceivers, where spaceisat a
premium, yet superior perform-
anceis required. Only 11{ ” square
x 213”7, yet are not affected by
temperature, humidity or vibra-
tion. Complete with specially
served Litz wire and .one-piece
molded plastic coil-form and
trimmer base. Now ready for de-
livery, but order promptly

MEISSNVER

v

Testing: These two men pack a world of electronics knowl-
edge behind youthful faces. They literally “grew up” in
the business — thanks to the fact that there are more
electronics technicians per thousand population in Mt.,
Carmel than in any other city.

- ‘3 ~ Meissner’ s“Precision-EI”: Long experience, plus “home town™

~ enthusiasm for the job, have so ?stonished‘ yisit(;rs t‘::a(ti: bl s e et T AR MEL i
ot i *s personnel as “precision-el.” An
e e it products. prove the case!  ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE
=
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v FOR
THEM BY NAME

If you appreciate the Trading
Post Advertising Service —'and
hundreds of servicemen have told
us that they do—we know we
can count on you to ask for
Sprague Atom midget dry elec-
trolytic capacitors by name, and
to insist on getting them when-
ever they are available. Atoms
are smaller, less costly, and are
fully as reliable as the big, old-
fashioned condensers they re-
place. Use them universally on
all of your jobs. They’re more
dependable—they speed up your

work!

FOR SALE—Six 1T4 miniature tubes, fac-
tory sealed, $1.50 ea.; also two 384 @
$1.50; two 1R5 not in cartons, 75c ea.; four
6V6 not in cartons but never used, 90c ea.
Richard Nateman, 884 Luclus Ave.,
Youngstown 5, Oblo,

WANTED-—Xeadrite 432A tube tester, or
tube toster & V-O-M type 432A-742 or
what have you? Cash. J. (. Willlums, 27
W. 10th Ave., Denver, Colo.

WANTED—Chart for Confidence speclal
tube tester mfg. by Apparatus Design Co.
Little Rock. Ark., or information where
this may be obtained. Riveirdale Elec.
;Jflnvlce,. 13401 Indiana Ave., Chlcagp 27,

WANTED—SIig. gederator with a wobbu-
lator, Jackson preferred—or any good fre-
quency ' modulator. "Téd Hamilton, - What
Cheer, Iowa,

FOR: SALE—Superior No. 1240 tube tester,
brand new. Also have V-O-M model 1200
which needs a rectifien. Works OK on D.C.
bat not' on A.C. Also Keutel & Esser
polyphase slide rule, $8. A. Rossof, 6613 N.
Ashland Ave., Chicago 26, 1l

FOR SALE—Jewell 0-1 ma., new. Also.one
deluxe model Mue Key speed key, used but
in 'good condition, $10. Numerous speakers
“on hand. What do-you need? C. M. Cherri-
gan, Inverness, Calif,

WANTED—A good tube tester, ulso other
test edpt. What have you? Raymond Fach-
o, Withrow, Wash,

FOR SALE—Supreme No. 571 sig. gen-
erator, practically new, $60. Rohert E
Wright, Box 240, Roswell, New Mexico,

WILL SWAP—One Universal hi-imped.
velocity mike with 12’ sh. cable & plug
for one Amperite pgh. hi-imped. dynamie
mike with. 25’ sh. cord. Bill Boyd, 915
HSo. 10th St., Laramie, Wyo.

FOR SALE—Clough-Brengle OCX. sig.
generator; Precision 842A  voltohmmeter :
Jackson 633 tube checker; Supreme 589
tubo checker. Howard Hoan, Box 40,
Copenhagen, N. Y
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WANTED—Colls to cover broadcast band
for National H.R.O. receiver. J. A. May-
nard, 1112 Ramland Ave., Norfolk 4, Va.

URGENTLY NEEDED—Professional re-
cording eqpt.’ and blank recording dises.
Geo. M. Toney, P.O. Box 1452, Washing-
ton 13, D. C.

WANTED—Tuning condenser for Chev-
rolet radio No. 985200. H. R. Knuston,
Tokio, Texas.

FOR SALE—Have two 100’ colls resistance
cord, 30 ohms per foot. Will sell for 15¢
per foot, full cofl only. H. C, Frosell,
Cobleskill, N. Y.

WILL SWAP-—Compl. printing outflt, value
about $25, except press, but with plans
for building press, etc., for good V-O-M,
or will sell press for cash and buy V-O-M
for cash. ‘Duane Beecher, 132 Doxey St.,
Ogden, Utah.

FOR SALE—Five No. 81 tubes. All test
kood. Luther B, Kronberg, Fort Stonton,
New Mexico.

FOR SALE OR SWAP—Std. typewriter in
8ood condition for psed portable tube tester
and analyzer, or will buy latter outright.
Ralph Robinsen, Coolville, R. 3, Ohio.

FOR SALE OR TRADE-—50—5016, 25—
128A7, 20—128Q7, 15—128K7, and 25—
3625 tubes; also 35MM moving picture
projector in perfect condition. Want late
test eqpt. Thomas West, 225% E. Fifth
Avo., Columbus, Ohijo.

FOR SALE OR TRADE—Rider manuals
9, 10 and 13, in good condition; Triplett
tube tester No. 1210A, Freepolnt tester
No. 1220A; slg. generator No. 1231;
V-O-M No. 1200 complete with fabrikoid
carrying case; Buperior tube tester No.
1240, and Superior sig. generator No. 1230,
All in working condition. Want 3” osecillo-
scope, Hickok traceometer, Meissner anal-
yst, Rider chanalyst, or what have you?
J. D. McVicker, Coronado Homes No. 737,
Dumas, Texas.

TO0 EXCHANGE—New radio tubes
199, 30, 85, 2A6, 6US, 150, 120, 33, 34,
36, 85, 2A5, 43, 551, 56, 57, 58, 6F6, 66,
124, 26, 78, 83, 84 and 12A; used tubes,
tested—1AS5,
OlA, AZ4,

43, 45, 47, 50, 51, 53, 56, 58, 75, 76,
: 9, 83. Want slg. gen-
erator and radio tester. Wm. F. O’Brien,
3928% S. Harvard Blvd., Los Angeles, Cal,

URGENTLY NEEDED—Amateur s-w ra-
dio recelver, complete. Pvt. Robert Blau-
velt, 32769428, S.C.U. 1137 Hgs. Co.,
Camp Edwards, Mass.

FOR SALE—Howard 450-A 12-tube com-
munications receiver, 65 Mc., 540 Kc., in
six bands. A-1 condition, E. Howat, 246
Clinton St., Brooklyn 2, N, Y.

FOR SALE OR TRADE—Hickok port-a-
lab AC.-D.C. V-0O-M cap. Ind., $55;
Eastman Premo vest pocket camera (needs
minor repair), $12; crystal and velocity
microphones. Want variable line booster
15-25 volt range 110v A.C., 1 Kw. cap.
Carl A, Morris, EM. 1/¢, U.S. Naval
Rifle Range, Davisville, R, I.

FOR_SALE—Fada 7-tube portable super-
het. No. 992, A.C.,-D.C., or battery. Bat-
teries, earphones, outside adjustable aerial,
ete., included. Also, about 200 ft. phosphor
bronze aerial wire, Albert L. Cummings,
51 Hancock Street, Auburndale, Mass.

FOR SALE—Radio supplies and test eapt.
Write for list. Need an Argus Al or (3.
John J. Trowbridge, 7936 Parnell 8t.,
Chicago 20, I

IMPORTANT NOTICE!

Wo discourage offers to buy or sell
anything beyond the O.P.A. ceiling
brices, and will not knowingly accept
such ads for the Sprague Trading Post.

SELL OR SWAP—Triumph No. 200 all-
tube tester for sig, generator, slg, tracer
or what have you? Also, $300 worth of
printing type for radio test eapt. F. Calon,
6017% Sunset Blvd.,, Los Angeles, Cal.

WANTED—One set of three coills for
Meissner sig. shifter for 160. meter opera-
tion. Will pay retail price. T/5 Willlam
C. Peters 33075416, A.P.0. 255, % Post-
master, New York City.

FOR SALE—Instructograph complete with
12 tapes; also Echophone commercial re-

ceiver. A-1 conditlon. G, H. Kirk, 1104
North St., Peoria, 11l
WANTED—RCA jr. voltohmyst, Rider

chanalyst, sig. generator, multitester, and
other “equipment. Miss Charline Ruckee,
Saratoga, Iowa,

FOR SALE-Slightly used RCA recorder
and playback, with microphone, table stand
and Timm_earphones. Like new. . Al
Bensman, B & B sound, Two Rivers, Wis,

564-3C Weston

SWAP OR _ SELL—No,
V-0-M and Fada 9-tube radio chassis with
speaker. Want good aut. record changer,
either in cabinet or unit. E. Murasko, 206
Railroad Ave., Jersey City, N. J.

FOR SALE—No. 45 Supreme tube tester,
$18; also World War I Army single-but’
ton carvon mike, $3. Good condition. Ivon
H. Prescott, R.F.D. 1, Wiscasset, Malne.

FOR SALE—Comet Pro receiver, all coils
from 30 me. to B.C. band, crystal filter; no
speaker, $50; 3 new tubes, $26
each; Phileo 9-tube superhet radio, $35;
contents of panel from. transmitter, $141—
includes two 250TH tubes, main tuning
condenser, two 5000-V bypass cond., A.C.
voltmeter, grid milliammeter, plate milli-
ammeter, two handwheels and dial plates,
four standoff Nat. GS 7, two plug stand-
offs (isolantite), six small standofts, five
prong 1solantite sockets, five. grid. and fila-
ment bypass cond., fllament center tap- re-
sistor, tube connectors; complete trans-
mitter, $500.00. Mrs. Vincent. B. Shaffer,
212 Kingwood St., Easton, Pa.

FOR SALE—Stanley portable hand drill,
A.C.-D.C., takes up to 3%4”* drills. Almost
new. Dave’s Radio, 1318 42nd St., Brook-
lyn 19, N. Y,

URGENTLY NEEDED—Two sets of four-
prong plug-in coils. Need not include coils
gornkl)roadcast, Edward “Rehm, Libertyville

words or less. Due to the large n

Radio Service-Dealer, Service,

this service.

YOUR OWN AD RUN FREE!—

This is Sprague’s special ‘wartime advertising service to help radio
men get needed parts and equipment, or dispose of radio materials they
do not need. Send your ad today. Write PLAINLY—hold it to 40

a month or two, but will be published as rapidly as possible.

Different Trading Post ads appear monthly in Radio Retailing-Today,
Radio News, and Radio-Craft. Sprague
reserves the right to reject ads which

WANTED FOR CASH—Suprems No. 540A
Vedolyzer, Hickok No. 155 traceometer or
Rider chanalyst, Thordarson transformers,
T-15R01  power. trans., T-15594 output
trans. and T-15D86 driver trans. George
Sait, 604 N. Cass St., Milwaukee 12, Wis,

FOR SALE—Readrite 710 set analyzer, $5;
Rider’s No. 6, like. new, $8; 5-tube super
complete, with separate ‘power pack and
fpeagevr. R. Lenberg, P.0. Box 2, Shive-
y. .

SELLING OUT—750 radio/tubes, all types.
Buyer must take all. Reeves Radlo Store,
818 Niagara Ave., Niagara Falls, N. Y.

FOR SALE OR TRADE—National FB
7-20-80 meter ham band coils, nolse 8-
lencer bullt in; power supply 8” speaker
and other equipmnent. Want P, cells,
relays, Rider manuals 6-12, RCA chanal-
yst, VT'Vymeter and tube checker. H & H
Radio Eléctronic Service, 173 Van Buren
St., Staten Island 1, N. Y.

WANTED—Good

G low-priced comm. re-
celver, covering
ot

500 kes. to 8000 kcs. or
above; DK-3 or other model 2%
meter transceiver. Wayne E. Young,
H.ECPF., U.S. Navy, Fort Willams, Me,

.
URGENTLY NEEDED—AIll types of UHF

equipment, including r-f chokes. Ohmite
Z0 and 2-1, 954 and 955 types, and com-
Dlete. transmigsion units. Cagh. Paul Gregg,
RR No. 1, Carmel, Indiana.

FOR SALE —1In sealed. - cartons—024,

1H6g, 1LN5, 1N5gt, 2A5, 2A6, 2A7, 8AS5,
6A8," 6B5, 6B6g, 6B7, '6B8g, GHigt,
6K6gt, 6L6g, 6N6g, 6Q7, 6R7gt, 697,
6SCTg¢t, 6SQT, 6UTg, 6V6, TAT, 7B7, TB6,
CT, . 12A5, 12K8, 12SK8gt, 128Q7gt,
1323, 19, 24A, 31, 32; 33, 34, 35, 35L6gt.
85Z5gt, 87, 39, 46, 55, 58, 75, 76, 84, 80,

FOR SALE—Supreme diagnometer, master
series; Rider chanalyst; Motorola auto ra-
dio filterpac 115v A'C. to 6v D.C.; Philco
sig. generator (battery); Jackson No. 521
oscillograph; Rider manuals 1 to 12: Su-
preme 502 tube checker. J. A. Russell,
1624 Clay Ave., Charleston, W. Va.

WANTED—Comb. record changer and re-
corder; 15- or. 30-watt amplifier with or
without microphone; and following tubes:
1.4, 2, 6.3, 7, 12.6, 25, 35, 50 and 117
volts. Charles Torrie, 2528 41st St., Long
Island City, N. Y.

FOR SALE OR TRADE—Dumont 3" oscil-
lograph, No. 164, and RCA test oscillator,
No, 153. Will trade for Hickok or Jackson
slg. tracer, or Rider chanalyst. Dave
Wachholz. 168 W. Marcy Ave., Monte-
sano, Wash, :

WANTED—50L6;  12SFT; 35Z5; 128I7;
128K7; 12SA7: two of each., Will pay

ceiling price only. John’s Radio Shop, 221
N. Front St., Baltimore 2, Md,

ads may ‘be delayed

umber received,

do not fit in with the spirit of
HARRY KALKER, Sales Manager.

SPRAGUE PRODUCTS CO., DEPT. RC-%4 North Adams, Mass.

SPRAGUE CONDENSERS |
KOGLOHM RESISTORS |
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Miniature Radios

« . . . The pocket and vest-pocket type of radio is @
promised new development in the Post-War era. It is
bound to be an entirely new branch of the radioart . . . .

HUGO GERNSBACK

smaller during the pre-Pearl Harbor period.

From the table models the midget types were
evolved. After the lattér still smaller, portable types—
the so-called “camera radios”’—followed.

Yet, the end of this evolution is nowhere in sight.
While the much-publicized “Wrist Watch Radio” is still
in the distant future, the pocket and vest-pocket types
will be with us very soon after the victory is ours. In-
deed several radio firms have already developed models
and the tooling up process is not far distant.

RADIO receivers have been growing progressively

These new Pocket Radios will be much smaller than -

anything that has appeared on the market heretofore.
To be sure, private constructors have built excellent
pocket radios for a number of years—RADIO-CRAFT hav-
ing described quite an array of them in its pages—
but it is one thing for a private individual to construct
such a set, and quite a different problem to build it com-
mercially by the million.

During the war a number of new and very small,
miniature types of radio tubes have been evolved. Not
only are these new tubes exceedingly small—the size
being 1 inch by 34 inch, but they are also much more
efficient, more sensitive and better amplifiers as well. As
the tube is the heart of any radio receiver, its size and
efficiency varies in direct proportion to the compactness
of the miniature receiver we wish.to build.

Progress in the design and manufacture df other
miniature radio components has kept pace with the
midget radio tubes. Today we have diminutive variable
and fixed condensers, inductances, speakers, as well as
A and B batteries—smaller than anything thought pos-
sible even a few short years ago.

The Pocket and Vest Pocket type of radios, it should
be understood, fill a real demand. Yes, even an acute de-
mand. I predict that before long many millions of these

radios will be built annually. An entirely new art will
be reared upon them. They will be built mostly by
female workers who are more nimble in assembling the
exceedingly small parts than men.

In a way it will bring clock or watchmaking procedure
into radio set manufacturing practice.

Now let us inspect the new miniature receivers more
ciosely and cite the reasons for their great future.

Portability and diminutive size make such a radio
immediately acceptable to the public at large. It becomes
an article of universal demand by everybody. It appeals
to all classes, all ages, including children. A radio set
that fits the hand, that is light and.compact and which
can be bought for about $10 becomes irresistible to the
masses.

These radios will be made in a myriad of shapes and
sizes, for utility, for convenience and for luxury. The
businessman will have one on his desk where it may
take the guise of a paperweight, a cigar lighter, a desk-
calendar, a memo-pad, a combination clock-radio and
dozens of others.

In the home, for your living room, your bedroom,
boudoir, nursery, bathroom and dining room there will
be an untold variety of combinations in various colors
and shapes. Just to mention a few of hundreds of pos-
sibilities:

The miniature radios will be made as luxury books,
dolls and animals (for the nursery), perfume bottles
(for the boudoir), night-light stands (for the bedroom),
flower vases, pepper and salt shaker holders (for the
dining room table) playing card holders (for the bridge
table), clock-combinations (for the bathroom)-—and
hundreds of others, not to forget a combination of pho-
tographic camera-radio.

For' actual pocket use we will have thin types of
radios for breastpockets, (Continued on page T768)
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Ravio Thicty-Five Dears Ago

In Gecnsgback Publications

ROM the September 1909,
MopErN ELECTRICS ;
Harnessing Sunlight, by Rene Homer.
Oscillation Transformers by H. H. Hol-

issue of

HUGO GERNSBACK

Founder

Modern Eleetrics ...
Electrical Experimenter

A Novel Non-Heating Spark Gap, by
Hugo Gernsback.

A New Idea in Receiving Circuits.

Steering Torpedo with Ultra-Violet

den. Radio News ............ Rays.
%’threless Keyl,J b):q O;ca}rw Oehmer. E;.:'j,";,““\g,.";"'";’f’f‘:;‘f'f_fjjj;'jj;;;j;:;j;:,lggg New éxppar::tus Generating High Fre-
7 or ave L | L S I AT PP .
LLELPUPIEhE), DY arggr. Wireless Association of America ...... 1908 quency urren

Construction of Aerials and Aerial Sup-

New German Wireless Plant.

Loud Speaking 'Phone.

ports, by C. B, De La Hunt.

Dirigible . Controlled From Land by
Wireless.

Wireless Stations About New York (No.
2—Station at the Waldorf-Astoria).

Construction of a Loop Antenna Switch,
by A. C. Brady.

Semi-Variable Condenser, by 7. W
Huntmgton Jr.

Navy’s New Wireless System, .

Wireless Hero Dies in Saving 128 Lives.

What Can: We Say to Mars—and How?

Revolving Potentiometer for Wireless,
by Bernadotte Anderson.

Adjustable Condenser for Transmitting
Circuit, by Harold Birkmire.

Some of the larger Ilbraries in the eountry still have
coples of Modern Electrles on file for interested readers.

0y

Aerial Insulator, by M. W. Dobrzensky.

Simple Method of Converting Loop. An-
tenna to Straightaway, by Samuel Stebbins.

New Aerophonc Arrangement

Neéw Loud Speaking *Phone.

Accumulating Circuit for Wireless.

Wireless in Safe.

A Wireless Block Signal System.

Wireless 'Phone for U. S. Navy.
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most important war _projects, 1s now

being facilitated by electronic means.

The device pictured here is a drier
which cuts the time required to dehydrate
the valuable substance 48 times as fast as
the older method.

Individual credit for the development of
the high-frequency dchydrator has been
given to Dr. George H. Brown, 35-year-old
research engincer, of RCA Laboratories,
who was iuspired in making his invention
by a newspaper story he read on the produc-
tion problems of penicillin, the demand for
which, overseas and at home, has far ex-
ceeded the supply. He received helpful as-
sistance from his associates, R. A. Bierwirth
and Cyril N. Hoyler, and from scientists at
the Squibb Biological L.aboratories, the lat-
ter providing most of the penicillin solution
for his experimental runs.

Dr. Brown’s radio-frequency system
deals directly with the problem of the bulk-
reduction of purified penicillin, rather than
with the production of penicillin itself.

Since ordinary heat methods of evapora.
tion destroy the effectiveness of penicillin,
the bulk-reduction in plants under WPB
control has been achieved through freeze-
drying, a process in which the penicillin
solution is caused to evaporate in a high
vacuum at below-freezing temperatures.

PENICILLIN manufacture one of the

Dr. Brown's ckectronic bulk-reducer em-
ploys radio-frequency current to concen-
trate the penicillin solution. His system con-
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RCA high-speed .elecfron_ic apparatus for drying penicillin, At leff, Dr. George H. Brown. : »
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Radio-Electronics

Items I nterestz'ng

sists of three large glass bulbs, connected in
vertical series, and attached to a pump that
maintains a relatively low vacuum. In this
vacuum, the solution boi's at 50 degrees
Fahrenheit, a temperature that does no
harm to the drug during the brief period
of its exposure. .

To the setup is connected a 2,000-watt
radio-frequency generator. Electrodes
-arrying the output of the electronic gener-
Aor are attached to the base of the lowest
glass bulb which, when the unit is in opera-
tion, holds about 200 cubic centimenters of
liquid. The two plates are seen as a collar
around the base, with a tuning coil between
them. From the base of the bulb, a glass
tube extends downward for several inches,
so that when a beaker of penicillin broth is
placed on a platform beneath, it almost

reaches the bottom of the beaker.
(Continued on page 768)

post-war FM-AM radio receivers were

envisioned by Len Cramer, DuMont

Television executive, in an address be-
fore the Teclevision Press Club of New
York last month.

Mr. Cramer holds that post-war receivers
are likely to be designed to cover ithe tele-
vision sound channels, and that listeners
whose curiosity has been piqued by the
sound accompaniment of the television pro-
grams will readily buy inexpensive “picture
bpxes" which can be used to bring in the
video part of the entertainment.

This view is exactly contrary to that of
some pre-war television manufacturers, who
designed radios with connections marked
“Television Adapter,” so that the audio
channels could be used as an auxithary to
sight-and-sound television receivers. In Mr.
Cramer’s opinion, the large unit will be
the sound receiver, and the television
“adapter” will he the auxilliary unit.

“To start Television growing in this
way,” said Mr, Cramer, “will have tremen-
dous commercial advantages. The compara-
tively low price will widen the television
audience so as to develop programming and
network facilities through immediate ad-
vertising revenue, .

“After this start, all other and subse-
quent improvements can take their proper
place—naturally, easily. If you want to
bring up the subject of color television, let
me say here and now that the transition
from black and white to color can parallel
cxactly the easy transition which “vou now
sec under way from AM to FM radio.

“There are going to be a lot of Joe
Doakes who will go very quickly from the
$50 ‘picture box’ attachment to a complete
Radio Television Receiver at $400 and $600
or $1000. There are, too, going to be many
Americans with just a little more foresight
who will not experiment with mere ‘At-
tachments’ but who, from the beginning,
will be in the market for a real, complete,
Radio Television set—as good as can be
made.” ’

TELEVISION “boxes” as adjuncts to

per minute was predicted last month
by John L. Baird, British television
pioneer. Working for Cable and Wire-
less, Ltd., Mr. Baird is now applying tele-
vision principles to the transmission of
telegrams or other printed matter. The
results, he believes, may make our present
telegraph methods obsolete.
With the use of television apparatus as
at present constituted, it is possible to trans-
mit 25 pages of typed matter, each of which

SPEED transmission of 750,000 words

may consist of 500 words, every second,

Mr. Baird pointed out. (Actually the speed
of modern television apparatus is 30 frames

per second.) Much experimental work re-

mains to be done before the problems in-
volved in this revolutionary advance are
solved, but, according to Cable and Wire-
less, there is no reason to doubt the ulti-
mate success of the method. v
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Monthly

to the Technician

Review

ing trouble in transmitting apparatus
will discover faults not detectable by
other means, announced Merril R.
Mitchell, chief engineer of Radio WJR
Detroit, last month. The X-ray, he said,
will tell when tubes are about to burn out,
thus preventing station breakdowns. The
method has been so successful that many
other stations are considering its adoption.
Mr. Mitchell’s discovery was the result
of an experimental mind and a few minutes’
spare time. "I was fooling around with my
X-ray,” he says, “and began to wonder what
X-rays of tubes would show. Well, I found
you can recad the plates just the way a
dentist docs. After a little experience you
can get (he whole story hy reading the
shadows on the film. You can actually see
that a filament is wearing down.

“In addition we can now be sure none
of our tubes is defective when it is first used.
And then, of course, routine X-rays of the
tubes keep us informed at all times of their
condition and we are able to anticipate
trouble and correct it before it appears.”

In addition, X-ray is used to locate
trouble in other parts of WJR’s 50,000-watt
transmitter. He found that X-ray is particu-
larly effective in the exammatlon of other
parts, especially condensers. “You can
plainly see where the trouble is in the con-
denser,” he said. “The film clearly shows
where plates have arched over.”

*
I IIGHEST specific frequency assign-

X-RAYS for tube checking and locat-

ments ever granted are believed to be

those allotted to American Telephone

and Telegraph for their wide-band
repeater circuit between New York and
Boston (described on this page in the May
issue).

Twelve bands, 11 to 23 megacycles in
width, were granted. The lowest of these
is 1,914,040—1,925960 Kc. and the highest
12,488,750—12,511,250 Kc. Immediate use
will be by two low-power experimental sta-
tions, to be followed later by seven repeater

.units placed along the route of the proposed

link.

The allotments are for experimental pur-
poses only and not for commercial use, the
FCC pointed out. Commercial traffic may,
however, be diverted to these channels for
test purposes providing that other adequate
facilities, over which such traffic normally
would be carried, are available during the
diversion. Under the set-up, no charge
would be made for transmission of television
and FM broadcast programs which take
place in whole or in part over these facil-
ities.

Highest existing commercial circuits now
in common operation do not exceed the
150 mc. range, while certain police relay
circuits reach approximately 120 mc. and

. some standard broadcast studio-transmitter

links approach 300 mc. Higher channels
are known to be in use at present to a

‘certain extent by the government and the
.~ military communications services.

SEPTEMBER,
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cast stations by Westinghouse Radio
Stations, Inc., are now pending.
The stations will be erected at Bos-
ton, Philadelphia and Pittshurgh as soon

|-|-CENSES for three television broad-

as materials are available, it was stated by *

Lee Wailes, general manager of the com-
pany.

Establishment of television statiohs in
these cities, he said, will entail construction
of new studios, transmitters, and other fa-
cilities as additions to three of the Com-
pany’s “standard” broadcast outlets—KYW
in Philadelphia, KDKA at Pittsburgh—
the nation’s first radio station to broad-
cast scheduled programis—and WBZ at
Boston. Two floors of television studios
built in 1938 at station KYW await only
the release of critical materials for comple-
tion.

“Within a few years after Westinghouse
inaugurated scheduled broadcasting in 1920,
experiments in linking sound and sight were
under way at East Pittsburgh at the Com-
pany’s headquarters plant,” Mr. Wailes
said. “The first cathode ray system of
television transmission was 'developed and
demonstrated at the Westinghouse Re-
search Laboratories. One of the first ex-
perimental programs televised was a car-
toon movie of simple black-and-white line
technique. Today’s stage of the art approx-
imates the photography seen in ordinary
motion pictures.”

Future televised programis, in addition
to those originating as “live” 'shows in local
studios, are expected to include motion pic-
tures and “pick-ups” of outside events, such
as football games, pa-
rades, and other pub-
lic gatherings. These
conclusions are based
on a study of tele-
vision techniques and
program sources.

Both television and
short-wave broad-
casting activities - of
the Company are di-
rected by Franklin P,
Nelson, who will
supervise installation
of the new television
stations as soon as
the FCC grants li-
censes and materials
are available.

Two floors of the
Westinghouse station
KYW at Philadelphia
have been reserved
for television broad-
casting.” This cross-
section of the build-
ing shows the pro-
posed floor-plan of
the section to be de-
voted to the new art.

1944

T OUSEWIVES expect early aid
H from eclectronics in their post-war
lomes. According to a questionnaire
published last month by the National
Association of Home Builders, 81% of
those queried expect electronic controls
which will make housekeeping far more
simple than at present, and expect them
within 11 months after peace becomes gen-
eral.

Not only are electronic controls expected,
but complete air-conditioning, combining
winter heating and sunmuner cooling; unit-
built rooms which can be added on or re-
moved at will; outside walls which open up
on a garden or terrace; and extensive use
of plastics for plumbing were among the
things the average American family planned
to have in its post-war home, according to
the questionnaire.

While the Association tends to deplore
these tendencies—which parallel the “crys-
tal-gazing” trend in radio design—there can
be little doubt that demands for such post-
war homes will give a great impetus to
designers and greatly accelerate the rate of
progress in what has been one of the most
conservative branches of American industry.

DUCATIONAL value of the five
E FM bands allotted for this purpose has

become so great that the FCC an-

nounced last month that all future ap-
plications would be scanned with a view to
integration in state-wide education plans.
Otherwise it is felt that the bands allotted
may prove insufficient for the task.

Although only five educational FM sta-
tions are on the air, with three readying
and applications in from about eight others,
requests from State Boards of Education
and other sources for information from the
Office of Education indicate a great deal of
interest and the possibility of a great. many
more applications.

These applications will be considered on
merit, the Commission announced, but noti-
fication that the facilities requested will he
used as part of a state-wide plan will be
important in consideration of the applica-
tions.

Fo AR CONDITIONING
ARVATORMOIOR [ APPARATUS
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ADIO, long advocated as a means of
communication hetween moving trains
and hixed installations, or hetween parts
of the same train, is at last coming into
its own. The idea is by no means new. Near-
Jy twenty years ago radio call books listed
a pair of experimental licenses, one for the
Jocomotive and the other the caboose of a
Pennsylvania freight train. Experiments
were carried on by various concerns and
on different railroads during the °30's. It
remained for the war, with its need of the
ultra-efficient in transportation and its par-
allel shortage of manpower, to bring radio
mto its own on the tracks.

Very largely as a result of the war, sev-
eral radio installations have been made with-
m the past year. Most notahle of these have
perhaps been those on the Pennsylvania, the
Baltumore and Ohio, the Santa Fe and the
Rock Island Line. The Rock Island equip-
ment 1s unusually complete, and a number
of photographs of the installations are
shown on this page.

P

"Hogger'' and fireman of the famous Rock
Island Line, using the FM radio on a test run.
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All Photos Courtesy Motorola Radio

Manufactured by the Galvin Manufactur-
ing Corporation (Motorola), the present
equipment is designed for work in the 30 to
40 megacycle band. The original plans call
for the use of FM in the bands between
300 and 400 megacycles as well, and even
a “grasshopper” circuit at low frequencies
for communication between moving trains
and the despatcher, at distances too great
for the present units. Signals in this circuit
will be carried by the telegraph lines along-
side the track, and will travel by air only
over the short distance from track to train.
Wartime shortage of materials prevents the
full plan from being put through at this
time, and some of the work that will be
carried on in the 300-400 Mc. spectrum is
now being done with the present equip-
ment.

The 50-watt FM Motorola Transmitter
and Receiver Unit is seen in Photo 1. The
unit is equipped with facilities for remote
control stations, provided with line switch-
ing relays and a line equalizer to correct
{pr frequency attenuation. of the telephone
ine.

The transmitter unit is at the left and the
receiving unit at right of the top shelf. The
remote control coupling unit on the middle
shelf consists of a relay for simplex opera-
tion and an equalizer to control the volume
of tone through the telephone lines to the
remote control stations. This unit includes
a local control unit with m#crophone and
loud-speaker, used also for monitor and test
purposes. Unit operates within the 30 to 40
“megacycle band, is tuned by crystal con-
trol, the same wave length for both receiv-
ing and transmitting. Wave' length is
changed by changing crystal and retuning.

On the bottom shelf is shown a monitor
unit connection to a loud-speaker which was
set up for use at the inaugural ceremonies,

~ The microphone used by Mr. J. D. Far-

rington, Chief Executive Office, Rock Island
Lines, was also connected for inaugural
purposes.

Photo 3 shows the remote control unit on
the yardmaster’s desk. This unit consists bas-

ically of an audio amplifier. The input and

output circuits are switched by relay to func-
tion as a microphone amplifier to transmit
over the telephone line and as a loud-speak-
er amplifier to receive over the same wires.
An “attention’ tone oscillator is part of the
basic chassis. Provision is made in the con-
trol unit for muting the line amplifier when

transmitting. A loud-speaker is attached to
the unit on the desk.

The local control box is located on the
wall of the file on the left and is out of
sight except for the hook for the handset.
The handset, similar to the hand piece of a
cradle telephone, is being used by the yard-
master. When the handset is in operation
the loud-speaker is muted and when the
handset is on its hook the loud-speaker is
“on.” The receiver outputs are fed in par-
allel across the telephone line connecting
the unit to the transmitter. Hence the same
speaker and amplifier functions for both
receivers. The unit is powered by 115 volts,
60 cycle A.C.

All controls are automatic. The button in
the handset is pushed for transmitting. The
speaker’s voice is carried over the tele-
phone lines, the tone ‘and volume properly
controlled, to the central station. Here the
transmitting unit picks up the telephone
message, relayed and controlled through the
coupling unit, and broadcasts the message
over the air.

(Continued on page 759)
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S in the case of a similar paper, the

information contained in this article

1s of a restricted nature because of

wartime necessity. Not only will the
effects of electronics upon the airpower
question be discussed but also on other mili-
tary factors in this, the bloodiest and most
destructive war ,in all history.

It has always been a source of wonder to
thinking men that Man should reach such
heights of genius where his own self-
destruction is concerned.

Perhaps nowhere 1s that genius better il-
lustrated than in gunnery hre-control, es-
pecially in the case of naval A.A. batteries.

The problem of directing a spinning
projcctile through a variable gaseous me-
dium ; over the surface of a rotating planet ;
through atmospleric belts of varying densi-
ties and directions of motion; moving
towards a mobile target which s deflected
by winds and sca currents; which must
leave a turret gun of a warship which is also
in motion and rolling and pitching and be-
ing deflected by winds and sca currents is
only part of the ballistics problem to be
solved with rapidity if moving shell and
target are to meet at long ranges during
a naval engagement.

The spinning shell travels in a three-
dimensionally warped parabolic trajectory
because of a pneumatic effect known as
the “Flettner Effect” (or “hook” as a ball-
player would call it), a gyroscopic preces-
sion effect and atmospheric resistance fore-
shortening of the downward side of thetra-
jectory. Such a curve has a form so com-
plex and is affected by so many variables
that no practical calculus equation can be

AAF Technical Training Command Photo
cemen check the electronic equipment of a U. S. Army plane.
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By TED POWELL

set up to represent it under all conditions.

Even relatively simple hydraulic and
pneumatic problems must be solved with
approximation methods.

AUTOMATIC GUN-DIRECTORS

This complex physics problem has in-
trigued the mathematicians of Europe and

the United States for several generations.

They have evolved various approximation
methods with which to handle this warped
parabola. Ordnance experts of the various
military powers have developed complex
and costly directors, computers and range-
keepers with which to track their moving
targets and direct accurate gunfire upon
them. These operate upon a system of high-
speed “components” approximation meth-
ods to solve the intricate ballistics probh-
lems. They are based upon mechanical com-
puters which have been developed by math-
ematicians to solve complex equations.
These ordnance devices arc in reality
electro-mechanical brains containing a
maze of intricate cams, gear trains, shafts,

linkages, dials and secret electrical and

electronic units, some of which may cost
up to $150,000 each. The French use me-
chanical type equipment which is almost
weird in its cam and linkage setup.

The problem of maintaining the director
range-finder on a level with the horizon
while its warship pitches and rolls in a
rough sea, has been solved in several ways
by ordnance men of the various naval
powers.

Furthermore, the control of gun turrets
from gun directors has also been accom-
plished. Just how this has been done can-

not now be divulged. A reccent patent
squabble between the two remaining Fascist
super-races would scem to indicate that
this too 1s no longer a so-called military
secret. Some day such systems will have
a powerful influence upon industrial tech-
nology of the future.

It is a thought-provoking sight to even a
veteran ordnance technician to observe a
modern dreadnaught’s directors slew around
at high speed and watch its computer-con-
trolled turrets split up into batteries and
whip about smoothly and obediently after
their director like a trained bhallet corps.’
It represents perhaps the pinnacle of Man's
engineering gcenius.

A flick of an officer’s index finger in one
of the directors can fire the turrets of a
super-dreadnaught to send tons of steel and
explosives hurtling over 26 miles—a salvo’
which could probably disintegrate the most
massively armored battlewagon afloat today.

Incidentally, it can be safely said that in
the past ten years, American ordnance ex-
perts have outstripped those of the other
military powers in the matter of ordnance’
equipment. The writer has seen other allied
equipment and was frankly amazed at the
contrast. In the matter of fire control de-
vices and automatic control, American
equipment is apparently years ahead of’
Continental equipment, (with the possible’
exception of some of the German devices).

SEA-POWER AND AIR-POWER

It can be said with a fair degree of cer-
tainty that where hardened professional
military experts are concerned, there at

(Continued on page 754)

Oﬁ‘icial U. S. Navy Photograph

Electronics on the signal bridge. Note the new Navy helmet, which
has been issued to all ratings who use headphones and microphone.
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GHOSTS have haunted the recent discussions on improved = l

post-war television. To the uninformed reader following o

these discussions it appears that these spectres are some-

Times seen on present-day programs, but.that any move out
of the present nearly-safe spectrum into unknown ethereal territory
might be fraught with occult and nameless danger to the entire.
television industry.

These supernatural terrors have received so much publicity that
their influence has spread far from the semi-secret conclaves of
engineers, and even the general public is beginning to get interested b
and even alarmed. Timid women have phoned radio magazines, ask- i
ing if it is safe to leave an inoperative television set in the house.
Spirit mediums have attempted to obtain second-hand receivers.

Yet these “ghosts” are perfectly natural, and by no means as
alarming as they are annoying. They are simply a second and un-
‘wanted image on the television receiver screen, It appears simul-
‘taneously with the one desired, and is usually a faithful copy of
it, misplaced in one of a number of ways.

The cause of the ghost is as simple as its appearance. It is illus-
trated in Fig. 1. Signals from the television station are reflected
from a cliff some distance from the receiving aerial. Thus two
signals reach the receiver, one a fraction of a second later than the
first—because of the greater distance it has to travel. The result
is the “fixed ghost” of Fig. 2—a fainter image displaced usuafly to
the right of the main picture. {Continued on puge 750)

Figs. 4 and 2—The fixed ghost, and how it is formed. Fig: 3—A #ypical
smear ghost. Figs. 4 and 5—How negative ghosts fook.

NEGATIVE. GHO
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FM EXPANSION RAPID

AC’I‘IV[TY and planning in the Fre-
quency Modulation (FM) broadcast
art, when spread upon a map of the United
States, reveal a rapid recent growth of this
improved system of radio sound which is
fully in keeping with all broadcasts for its
rosy post-war future.

Now identified in 38 states, this expan-
sion is developing quite naturally along
lines of population density in a pattern in-

low) now on the air. [t has begun to make
its marks on the vast stretches between the
Mississippi Valley and the Rocky Moun-
tains. In the more congested areas of the
industrial northeast it is upholding the wis-
dom of FM Broadcasters, [nc,, in its recom-

mendations for. additional space in the
spectrum. ’
Because of the wartime equpment

“freeze,” growth of the static-free, full-fi-
delity system must be measured largely by

applications for FM stations. These arrive
at the Federal Communications Commis-
sion daily, The map, as of June 1, spots
154 applicants. More applications have been
received by the FCC since that time at the
rate of almost one a day.

Estimates reveal that these applicants
will spend $10,000,000 for broadcast equip-
ment alone. Set manufacturers predict
20,000,000 receivers in the hands of lis-
teners within four years after the war

spired by the 44 FM stations (listed be-

FM BROADCAST STATIONS IN OPERATION
AS OF JUNE 1, 1944

Fre- Fre-
Call quency Call quency
State and City Licensee Letters (ke.) State and City Licensee Letters (ke.)
CALIFORNIA MICHIGAN
Los Angeles Don Lee B'casting Sys.. . KHJ-FM 44,500 Detroit John Lord Booth .... .. WLOU 44,900
i Los Angeles *M-G-M Studios, Inc.. KTLO 46,100 Detroit Evening News Assn, ....... . WENA 44,600
CONNECTICUT
. MISSOURI
ot e Do S WHEDL 080 omw G Commersil Rado B, Gou KOZY 1309
ILLINOIS NEW JERSEY
> Alpine Edwin H. Armstrong ......... WEMN 43,100
Chicago GBS 5t 2t 1% 1T 5 0 el s WBBM-FM 46,700 ] ; ! ;
Chicago Moody Bible Inst. of Chicago .. WDLM 47,500 Jersey City *Bremer B'casting Corp. ...... WAAW 49,600
8hicago *vaIG{IE{,CInlc. oo wggSB ig’ggg NEW YORK
hicago SN U R0 0 o oy f0 B0 00 ’ Binghamton Wylie B. Jones Adv. Agency... WNBF-FM 44,900
Chicago Zenith Radio Corp. ........... VAR 00 New York Bamberger B’casting Serv...... WBAM 47,100
INDIANA gew “fork glllinicip.al B”cast.ing Sys.. Ceenen valx‘ég-FM 42.900
Evansville Evangville On The Air, Inc. .. WMLL 44,500 ew York olumbia B'casting Sys., Inec... -FM 46,700
Fort Wayne Westinghouse Radio Sta., Inc.. WOWO-FM 44,900 gew York "IWltlllam GB’H Finch.......... erF?(G 45,500
Indianapolis *Asgociated B’casters, Inc. ..... WABW 47,300 ew York nterstate B’casting Co., Inc.... WQXQ 45,900
South Bend South Bend Tribune .......... WSBF 47.100 New York Marcus Loew Booking Agency . WHNF 46,300
» New York Metropolitan Television, Inc.... WABF 47,600
b LOUISIANA II%Jew York MuzakbRadg) B’cast(i}ng Sta..... w%ﬁ 4%.700
’ H R ochester Stromberg-Carlson Co. ........ 45,100
Baton Rouge Baton Rouge B’casting Co.,.... WBRL 44,500 }Slo}::hesterd \éVHEC, BI_nc. e - WHEF 43’700
MASSACHUSETTS chenectady apitol B'casting Co.. Inc. o 44,700
Boston Westinghouse Radio Stas. . .... WBZ-FM 46,700 Schenectady General Electric Co............ 48,500
Boston Yankee getwork, InCass Faade==s wg"rl‘}gv 23,2’38 NORTH CAROLINA
Boston Yankee Network, Inc. ........ , inston-Salemn  Gordon Gray .............
Springfield Weatinzhonte Radio Stas. . ... WBZA-FM 48100 Winston-Salem Gordon (?ray ...... WMIT 44.100
‘Worcester Worcester Telegram Pub. Co... WTAG-FM 46,100 (Continued on page 756)

STATUS OF FM RADIO BROADCAST STATIONS

_JUNE 1, 1944
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Artist's conception of the interior of the Mine Destroyer. The
magnetic mine detector swings from side to side nearer

COVER FEATURE:

and of late assumes even more serious
proporFions than before.

The i retreating enemy -~ particularly
the Germans nowadays—are getting more
lavish with land mines as time goes on be-
cause they have fourid that thes¢ mines—
provided there are enough of them—are the
best means to slow Allied advances. When-
ever the Germans have had sufficient time
to prepare for a. retreat the planting of
mines has been extraordinarily thorough
and has given the Allied Command a good
deal of trouble,

I had occasion to spegk of this a number
of times and I also refer the reader to an
article on the same subject, which appeared
in the December 1943 issue of Radio-Craft.

In the meanwhile not too much progress
has been made to counteract the buried land
mines and they remain still troublesome and
extremely expensive to human lives.

The English have tried to solve the prob-
lem by means of a peculiar tank which has
two- steel rails running out in front of it.
On the end of these two rails there is a
revolving shaft from which is suspended a
number of very heavy steel chains. The
shaft with its chains is made to revolve and
the loose chains then beat the ground. If
one of the chains strikes the soil above a
mine with sufficient force it will explode.
Interesting as this device is, it is not a com-
plete answer to the mine problem for the
reason that not all land mines work alike.
Some are adjusted for: light pressure while
others will go off only i a.heavy tank
passes over them, QObviously in the latter

722

THE land mine ‘problem is still with us,

By HUGO GERNSBACK

case the striking chains will not explode
that mine, but when the next heavy tank
rides over it, it will blow up with the usual
loss of life, or the tank personnel may be
badly maimed. :

The American arm§' still uses the regula-
tion treasure finding type of mine detector,
which however does not detect the newer
German Teller mines which are made of
wood or plastic, or a combination of both.
A recent device which uses ultra short-
waves is supposed to detect non-conductive
mines, though frequently it does not do so.
Its detecting ability is never certain.

But there is yet another way to solve the
problem which is shown in these pages. The

.modus operandi is somewhat as follows.

We have here a truck-like arrangement
which can be mounted on a caterpillar track
or wheels. The upper structure is well
armored so that the personnel will not be
hurt from exploding mine fragments. In-
side the body we have a motor generator,
a high-voltage transformer and high-volt-
age condensers. This arrangement is bor-
rowed from Nikola Tesla as well as the old
wireless transmitter days. The current from
the motor generator is stepped up through
the transformer to about 500,000 volts ; this
is rather a simple thing to accomplish. Then
by means of the high tension-condensers we
obtain a heavy and powerful spark dis-
charge- with a lightning-like quality. This
spark will jump a distance of several feet
and has sufficient power behind it to give a

RADIO-CRAET

the machine. The diagram shows how +

spark ball swings well out in front, exﬁloding non-magnetic’ mines, while the

e two are operated synchronously.

IE DESTROYER |

strong heat effect. A cable or wire connected
to the high-tension transformer.is run over
insulators on a movable boom, which auto-
matically sweeps in an ar¢ back and forth.
At the far end of the wire there is a heavy
metal ball from which .the powerful elec-
trical discharge leaps to the ground. As the
machine advances slowly the boom swings
from side to side and the wire with its ball
sweeps over every inch of territory. If there
is any buried mine within reach the electric
discharge will find it.

Now then, all of the mines in use today
contain TNT (tri-nitro-toluene). But note
(and this is important) that in order for a
mine to explode it must have a detonator.
Furthermore every detonator usually con-
tains some metal part besides the vital
fulminate of mercury. The latter is a highly

~

explosive substance which in turn explodes

the TNT. Therefore the powerful spark
discharge will strike the fulminate deton-
ator unfailingly and the mine must explode.

The operators irfside of the machine can
lower the boom as far as desired, up to fifty
feet or more. Thus the metal spark ball can
be from 35 to 40 feet in advance of the
body of the machine. This is shown

graphically on the cover illustration, where 3

the second Mine Destroyer in the back-
ground is shown in the action of exploding
a mine. It is quite true that at times the
metal boom may be damaged by flying mine
fragments but it is also true that such

damage will probably not be severe enough ‘
.to put it out of business: In the end it is

(Continued on page 766)
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NLY a few years ago the use of

microphones was restricted to a

small class of public address tech-

nicians and amateurs, and to such
highly specialized fields as moving picture
work and broadcasting. Microphones are
now in wide used by the public and find ap-
plication in connection with recording, home
movies and small group entertainment. In
the post-war period we may expect an enor-
mous increase in microphone applications
for home, intercommunication and small
group use. It is important that the charac-
teristics of a “mike’”’ be considered so that
the most suitable type be used, since a wide
range of. basic types is available.

Best results can only be obtained when
the microphone is “matched” to the condi-
tions under which it will be used. This not
only means the amplifying apparatus; but
the location and manner in which it is in-
tended to be employed.

Basic types of microphones will be de-
scribed, their characteristics and their uses.
Advantages and disadvantages will be noted.

CARBON MICROPHONES

In this type a small “button” filled with
small carbon granules is placed against a
diaphragm. When the latter vibrates in re-
sponse to a sound the granules are com-
pressed in a corresponding manner, so that
the resistance of the hutton varies and this
¥ voltage may be impressed upon an ampli-
fier. A modern type appears in Photo 5.

Carbon microphones have low impedance.
A matching transformer must therefore be
used. A source of voltage (ahout 3 volts)
must be used in series. The frequency re-
sponse is generally only fair, but by using
- two hbuttons, one on each side of the dia-
phragm, a better response is obtained.
Moisture or mechanical shocks usually
cause the granules to “pack” and the micro-
phone must be struck gently—with current

RADIO-CRAFT for
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MICROPHONES

off—to remedy this. It is advisable to use
spring mounting to diminish possibility of
mechaunical shocks.

Application: Wherever highest quality is
not required. Good for portable jobs.

b
Courtesy Elc'G

Photos 2 and 4 Courtesy Amperite Corp.
By I. QUEEN

widely used, hoth in studio and outdoor ap-
plications.

This unit operates through use of a crys-
tal of some clectro-mechanical element such
as Rochelle salt. These crystals generate

The crystal microphone is now very (Continued on following page)
" THEATRICAL

TYPE OPERATION ADVANTAGES DISADVANTAGES USES
Carbon Resistance change; | High output. Low | Poor frequency and | Non-practical period
“Double current varies direct- | impedance. Semi-di- | intensity response. | prop.
Button”’ Iy as pressure on | rectional character- | Unstable. Noisy.
' Jsaphragm. istics. Battery is needed,
Electrostafic Varying pressure | Good stablity. Good | Low output and | Studio and laborca.

“Condenser’’

Moving Coil
“Dynamic”’

Velocity
(Ribbon)

Piezo-Electric
(Crystal)
Rochelle salt
or tourmaline.
Cell type

Crystal with
diaphragm

Combination
(Cardioid).

. bined

varies  electrostatic

chatge.

Magnetic generator. |

Maguetic generator,

Piezo-electric effect.

Piezo-electric effect. |

Amplitude is in-
creased by dia-
phragm.

Moving coil com-
with velocity
microphones, or two
or more differently
designed velocity
microphones.

frequency response.
oltage propor-

" tioned to pressure,

Semi-directional,

Sturdy and stable.
Semi-directional.
Low impedance (30
to 250 ohms). Can
be used at distance
from amplifier.

Good fidelity. High-
ly directional.

Excellent fidelity.
Non-directional,

High output. Fair

for close use.

Low impedance.
Controlfable direc-
tion of pickup. Can
be used as cardioid,
velocity or as mov-
ing coil micropho‘ne.

high impedance. re-
quiring nearby volt-
age amplifier.

Requires careful de-
sign on internal
acoustic characteris-
tics.

Voltage-velocity
characteristic not
good for close talk-
ing.

For short lines only.
High frequencies
lost with long high
impedance line. Low
frequencies lost with
step-down trans-
former.

Diaphragm reson-
ance. Extremely
high impedance.

Difficult to design
some pressure ve-
locity characteristic
at close use.

toty only.

Recommended foe
afl theatrical uses.
Generally useful for
off-stage pickup oft-
en in combination
with hamper micto-

phone baffle.
Useful for spedal
effects and when

high directivity ia
desired.

Useful in single
pickup. Not '([l:pli--
cable to switching
or mixing circuits.

Quality not good
enough for realism.
Useful for paging
or for acoustic en-
velope.

Highly recommend-
ed for all theatrical
purposes. It is best
adapted to stage
pickup.

SEPTEMBER, 1944
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(Continued from previous page)

an EMF in direct proportion to pressure
on their surfaces, such as that generated by
a sound wave. They are sometimes af-
fected by moisture or high temperatures.
Crystal mikes are non-directional and have
a high impedance, so that it is inadvisable
1o use long leads to the amplifier grid. The
average unit has a very good frequency re-
sponsc and rather high output. A crystal
mike is shown in Photo 4.

Applications:  Homc recording, small
public address systems and amateur radio.
Especially uscful where only voice will be
transmitted.

CONDENSER “MIKES”

This microphone operates on the princi-
ple of the electrostatic_condenser. It uses
two elements, one which is free to fol-

low sound pressure, so that their spacing
varies. It requires a high potential on the
plates and has a very high impedance. Be-
cause of the latter characteristic, it is com-
mon to mount the pre-amplifier adjacent to
the microphone to eliminate long leads.

This type of mike has an excellent re-
sponse but very low output. It has no in-
herent noise and is not affected either by
temperature or moisture to any great ex-
tent.

Application: Non-portable use, especial-
ly {for laboratory calibration and measure-
ments.

THE DYNAMIC MICROPHONE

The dynamic microphone uses a vibrat-
ing coil in an intense magnetic field. The
coil movement generates an EMF which is
vassed on for amplification (Photo 4).

This unit is generally a very rugged one,
requires no attention and is practically non-
dxrect;onal. The impedance is very low,
allow:pg long leads, but necessitating a
matching transformer into the amplifier.
Since the output is very low, shielding of
the cable is required. No voltage source is
needed. The frequency response of the
average dynamic mike is excellent, extend-
ing well into the very highs and very lows.

Applications: High quality recording,
broadcasting station, Excellent for both
voice and music.

RIBBON OR VELOCITY TYPES

The ribbon or velocity microphone uses
a very light ribbon, the latter generating
an EMF as it vibrates in a permanent
magnetic field, This ribbon possesses very
Iow inertia and therefore actually {follows

CARBON MICROPHONE

VELOCITY MICROPHONE

PIPE ENCLOSING BACK
OF PRESSURE RIBBON

OIAPHRAGM BUTTON DAMPING PLATE 7
5 WITH enoovss—\ Ny
CARBON GRANULES INSULATING PIN SCREEN—————
‘\ N
SQUND WAVE - PR SOUND WAVE -
FELT INSULATING / \;INSULANON VENT TUBE‘/
WASHER !
\ DIAPHRAGM E
) smcrn——/

S

SCHEMATIC

COMBINATION PRESSURE AND VELOCITY OPERATED

CONDENSER MICROPHONE

'-CONDE NSER HEADJ

CRYSTAL MICROPHONE

DIAPHRAGM TYPE

INSULATING SUPFOR}

FOIL ELECTRODE
BETWEEN CRYSTALS

MICROPHONE CUT IN HALF

DYNAMIC MICROPHONE

POLE
SOUND WAVES FACES  \
APPLIED ON
THIS SIDE—e- B CURE PROTECTIVE
RIBBON SCREEN
OF RIBBON VELOCITY
| RIBBON K
&= L RIGID
& = € N mounTing DIAPHRAGM
PERMANENT
MAGNETS 1 J/
\ RUBBER CUSHION
A —1 2
el SOUND WAVE
! CONNECTING PIN L,
’:“ - - ; ~\«\\\\\\\\\\\\
i FELT 3
51 B ABYRINTY— FOIL ELECTRODES
[ =) 1§ ON OUTSIDE SURFACE
: U/'Il‘ OF CRYSTALS
=y o SR : ﬁ
SIDE VIEW SHOWING RRONT VIEW  SCHEMATIC

CARDIOID CHARACTERISTIC

T

INSULATION
/ PRESSED ON

/" ROCHELLE SALT
BIMORPH CRYSTA}

the motion of the air par-
ticles of the sound wave,
(Hence the name “yel-
ocity microphone.”’) Its
mmpedance s extremely
low, and a matching
transformer must be built
into the same housing to
secure a value which may
be conveniently trans-
mitted. It is its own gen-
erator, therefore no exter-
nal voltage source is re-
quired.

This microphone should
not be subjected to me- .
chanical shocks. Its fre-
quency response is excel-
lent but its power output
is very low and must be
amplified to a great ex-
tent. It is in a class by
itself in regard to direc-
tional characteristics, be-
ing bi-directional (both
faces). As the sound
source deviates from the
direction in which the rib-
bon is free to vibrate, the
response drops off and
becomes almost zero at
90°. This makes it very
useful in noisy locations,
This microphone cannot
be used out-of-doors when
windy conditions prevail,
due to the high sensitivity
of the ribbon to air mo-
tion (Photo 2).

Applications: High
quahty recording, radio
broadcasting - and other
uses where not exposed to
winds. The sound source
should not be too close or
bass will be emphasized.
Excellent for wide-range
music or voice. .

MOUNTING SCREW

COMPENSATING
DIAPHRAGM

VENT HOLE

SCHEMATIC

INSULATION

umnT

© =
it
SCHEMATICS

(BOTH TYPES OF
CRYSTAL MIKES)
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PROTECTIVE SOUND 3 ACOUSTIC
SCREEN WAVE / SCREEN THE CARDIOID .
DIAPHRAGM ——— T GRID The cardioid type of
I e S | microphone is in reality
MAGNET ACOUSTIC the combination of two
RESISTANGE basic tvpes, usually the
ribbon and the crystal or
N \ dynamic. We see, in fig-
\ \ \ ure at left, how such a
N i \ combination results in a
N microphone which is uni-
: ) (Continued on page 749)
COIL. % @, AIR |
, PASSAGE o &
‘BAFFLE l Fig. 1—The constructional
EauT%LI;Esz 7 % IHSDLATION details of several m}icro-.
. AV ' phones are shown here.
4/ ’ \_*OUTLET : Brawing- in the lower right
& — . l-fwr ~ corner illustrates the prin-
TERMINAL PLUGS | T
SCHEMATIC

: ] j- ciple of the directional car-

dioid microphone.
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Industrial
Electronics

PART VII—ELECTRONICS AND CHEMISTRY

By RAYMOND F. YATES

therefore pointless—even silly—to talk

about electronics and chemistry. We

know electricity is caused by a flow
of electrons from one position to another.
In a restricted sense, chemistry amounts to
the same thing. In chemistry, however, it
is best not to use the word flow, it would
be more accurate to say that chemical
phenomena are due to the redistribution of
electrons.

We know that all atoms of matter are
assembled from protons (+) and electrons
(—) arranged in definite patterns or forms.
The protons make up the center of the
atom while the electrons revolve about the
center in concentric orbits. Some atoms are
slightly deficient in electrons, others have
an over-abundance of them. Thus when an
atom which lacks an electron comes within
range of an atom that can dispense with
one, there is an interchange, and what we
call a chemical reaction takes place. That
1S chemistry.

The electrons revolving in the outer
orbits of atoms invariably join in chemical
actions and for this reason they are called
valence electrons. Some atoms are set up
so solidly from an electrostatic viewpoint
that their valence electrons are solidly an-
chored and such atoms are chemically stable
and inert,

Now that we have established the differ-
ence, or rather the similarity, between
chemistry and electronics, we will describe
the various devices and mechanisms of an
electronic nature which are now employed

CHEMISTRY IS electronics. It s

in the chemical industry. We find a great
deal of automatic control in chemical proc-
esses. One of the first applications was
made by Logan when he applied (Fig. 1)
a light-sensitive cell for regulating the flow
of gas in the manufacture of sulphuric
acid. Many electronic flow controls are now
employed in the manufacture of different
chemicals. Some of these are based on auto-
matic titration (a process of checking chem-
ical reactions by a change in the color of
the solution), others on the use of electronic
spectrophotometers and colorimeters. Tur-
bidity measurement is also employed espe-
cially in the treatment of drinking water.

Perhaps the most widely-used electronic
control in chemistry is that based on tem-
perature. As every student of chemistry
kinows, chemical reactions are largely de-
pendent on temperatures. Manufacturing
chemists know that some reactions proceed
too rapidly at certain temperatures while
others do not take place at all unless a
critical temperature is reached. Many elec-
tronic systems have been devised tor the
control of temperatures and we cannot hope
to treat all of them in this condensed ver-
sion of the art.

It is now possible to exercise great con-
trol over temperature variation by the use
of electronic. resistance thermometers. A
single degree may be divided into several
hundred parts. In such cases, the resistance
unit made sensitive to temperature forms
one leg of a Wheatstone bridge as illus-
trated in Fig. 2.

Supersonic sound gencrated by electronic

LIGHT SENSITIVE CELL
JET OF GAS— ;

LIGHT SOURCE
SCREEN

Fig. 1—Early application of electronics in chemistry. Gas operates
the photo-sensitive cell as it flows between it and the light.

means appears to offer profitable use to
certain sections of the chemical ndustry.
When such vibrations take place in at-
mospheres loaded with vapor, fog or fine
dust in suspension, floculation or precipita-
tion results. New electronic super-sound
generators give great promise not only of
smokeless cities, but also of chemical proc-
esses where large volumes of vapor must
Le quickly condensed at low cost.

Electrostatic separation is still another
feat that may be performed by electronic
devices. This is accomplished by the appli-
cation of high voltage direct curvent. In
the old days this was done with complicated
and cumbersome commutator devices. To-
day it is handled by simple rectifier tubes
at a considerable saving in cost.

Dry powdered materials may be separated
from each other very easily by the elec-
tronic electrostatic method. This is based
on the fact that certain materials have
different electrical characteristics. Thus
such powders as sphalerite, iron pyrites,
graphite, garnet, etc., may be separated
from other materials by this simple method.
Metal particles do not respond electrostat-
ically and may therefore be easily separated
from non-conducting powders or grains.
(See Fig. 3.) The materials or mixtures
to be worked upon are simply dropped or
passed over two electrodes charged to a
voltage of 15,000 D.C. High voltage trans-
formers feed suitable rectifying tubes which
supply this direct current, '

The production of steel is essentially a

(Continucd on following page) )
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Fig. 3—Electrostatic metallic dust separator. Fig. 4—Photocell furnace
watcher. Figs. 5 and é—How electric effects of chemical reactions
may be induced to tell their story on the cathode-ray tube screen.

matter of physical chemistry or metallurgy, which is very much
a branch of chemistry. In Fig. 4, we see the manner in which a
phototube and recorder is attached to a Bessemer converter at
the Jones and Laughlin Steel Co. It has long since been known
that the changing color of the flame in a converter is very im-
portant in relation to the charge within the furnace. Thus a
phototube 1is set upon in such a manner as to be protected from
extrancous light sources. It is also supplied with certain filters
that assist in making the tube responsive especially to certain
definite colors having to do with certain conditions of the charge
within the converter. A luminous energy record is kept on a chart
by the aid of a photocell.

No doubt, in the future, chemical analysis will be made auto-
matic by electronic apparatus. In this connection, the polarographic
niethod used with the ever-useful cathode-ray oscilloscope appears
to offer 4 great deal of promise. The method (see Figs. 5 and 6)
involves placing the solution to le analyzed in a container or ceil
having two electrodes. One of these is a capillary tube from which
clean mercury drops once every four seconds. This happens in an
clectrolysis cell, the details of which are illustrated in Fig. S.
The second electrode is also mercury, in the bottom of the cell.

The operation of the device, after the cell is connected to an
oscilloscope as shown in Fig. 6, depends on the interpretation of
the current-voltage curve obtained from the solution under ex-
anination when D.C. voltage is applied and gradually increased.
Different solutions present different patterns on the oscilloscope
screen.

Gradually—and in spme cases not too gradually-—heavy, cum- ]
bersome and expensive electrical generating equipment built to ~
serve chemical and electrochemical industries, gives way to simple,
inexpensive electronic equipment. For one thing, the copper oxide
and sclenium dry disc rectifiers are used in place of D.C. gen-
erators in the electroplating industry, which is purely a matter of
clectrochemistry. The same situation exists jn many other electro-
chemical and electrometallurgical processes although in such in-
stances other purely clectronic forms of rectifiers such as the
ignitron are employed, Large amounts of direct current ranging
between 100 and 1000 volts are made available by such means.

The ignitron equipment is as reliable as the motor generator, i
also extremely efficient, A large unit of 5000 Kw. capacity may z

weigh only 115,000 pounds, whereas a 600-volt motor generator -
may weigh 185,000 pounds. There is also the added advantage of .

a wide range of voltage control by the simple expedient of phase +

shifting, = A58

Some idea of the acceptance of the ignition by industry may be .-
had when it is known that the Aluminum Company of America :
uses one installation of twelve banks of ignitrons that provide a
current of 60,000 amperes at 645 volts in the clectrolytic production
of aluminum metal,

The resistance of any chemical substance either gaseous or g
liquid to the passage of a current of electrons may offer invaluable L
chemical data when certain electronic instruments are present. + I
In this way methods of titration or pH measurements are made.

(Continued on page 763) '
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THE ETHERSCOPE

Here is an instrument which will be a “must” in every post-war amateur station, and

will find many commercial uses as well. No more “searching the band” for replies! Just

glance at the Etherscope and see if the desired station is sending. An article worth con-
sideration by every amateur and engineer.

vice designed to enable the signals
from all stations in a given waveband
to be viewed simultaneously on a
cathode ray tube. The instrument i1s not to
be confused with the Panoramic Spectro-
scope, which shows adjacent stations within
a narrow band (=% 50 Kc.) and which is
intended for checking adjacent channel

THE Etherscope is an experimental de-"

*By permission of the (British) War Office.

3 . O O

a- APPLIED VOLTAGE Vc-CONTROL VOLTAGE
F1G.2

TR e~

By CAPT. D. GIFFORD HULL*

conditions and the characteristics of signals
generally.

The purpose of this instrument is to see
at a glance how many stations there are on
a given band, their relative strength,
whether, C.W. or modulated, when any of
them close down, and when any new ones
become active.

The Etherscope may be used in two dif-
ferent ways: First, for viewing active
short-wave bands, commercial, broadcast br
amateur; and second, for an automatic
search on the comparatively inactive U.H.F.
bands, for police and aircraft service, etc. In
the short-wave bands, which are compara-
tively “crowded,” the maximum width that
may be covered is limited by the size and
definition of the cathode-ray tube, since ad-
jacent channels must be distinguishable.
Thus, with an average 31-inch tube, the
maximum band that may be covered is
about one megacycle. At the present state
of technique, it appears that the Etherscope
finds its application chiefly in the U.H.F.
regions. Since these bands are comparatively
inactive, station separation is less important.
Under ‘these circumstances, wider bands
may be viewed. Further, on inactive bands,
the instrument may be used with a receiver
as an automatic “search” set. For this pur-

- pose the few stations that do appear on the

screen may be “rubbed out” by means of
wave traps in the aerial circuit. Under these
circumstances, a relay in the receiver output
is inoperative. But as soon as any new sta-
tions come up, the relay will close, giving
visual or aural warning to a superintendent,
who will then observe the screen to ascer-
tain the frequency of station. He may assign
an ordinary receiver to take it, and then

‘rub it out on the Etherscope.

MODE OF OPERATION

The underlying principle of the instru-
ment is simple. It consists of tuning the
receiver rapidly across the required band,
at a predetermined repetition frequency,
and synchronizing the time base of an
oscilloscope with this period. The D.C.
component of the receiver’s output is then
applied to the Y plates of the oscilloscope.
The result will be a straight horizontal line,
representing a frequency base, with sev-
era] small vertical lines rising from it, each
indicating the presence of a radio station.

The horizontal base line may be cali-
brated in frequency, so that the frequency
of any signal may be readily ascertained.
Alternatively, a calibrated oscillator may
be used, its signal being also applied to the
oscilloscope” Y plates. The signal of the
oscillator is then moved along the frequency
base until it coincides with the station whose
frequency is to be measured. When double
beam tubes are used, several such oscillators
may be used as “markers,” and may be ap-
.plied to the upper trace, in a downward
direction.

The periodic tuning of the. receiver
amounts to frequency modulation, which
may be brought about by mechanical or
electronic means. We will deal with -some

[/O-CRAEW = 1fokre SEPTEMBER, » (11944

of the clectronic systems which were tried
during the development of the Etherscope.
In all cases, the circuits discussed bring
about a periodic change in local oscillator
frequency.

One of the simplest circuits 1s shown mn
Fig. 1 (a). The control tube is connected

(Continued on page 752)
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The Cathode-Ray Tube Produces Magnifications of 200,000 to 1

two great advances in electronic sci-
cnce. The more spectacular of these is
television. Electron nicroscopy is the
other, and probably a more important one.
Its -effects in broadening the field of
duman knowledge, in forwarding the prog-
ress of industry and in bringing to our

]"‘HE cathode-ray tube is responsible for

e c ?
]
'X) w2 L3 2
%:} Y
c e
]
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Fig. 1—Sketch showing the fundamental sim-
ilarity of the optical and electron microscope.

sight fermerly invisible enemies of the
human race may well be of far more use
to humanity than anything we can possibly
expect from the more widely-publicized
television.

The microscope—whether optical or elec-
tronic—has been described as an “optical
illusion.” Lines of light from the speci-
men being studied are (in the common ap-
tical instrument) caused to diverge. Two
rays from a point close together in the
subject arc so refracted by the lens sys-
tem that they reach the cye at a greater
distance apart than when they left the actual

. specimen. The eye thus sees the specimen

larger than it really is. Projection methods,
uised both in light .and electronic micro-
scopes, rule out the “optical illusion” idea,
as in these cases the cnlarged image is

By ERIC LESLIE

actually focussed on a screen or photo-
graphic film.

Optical illusion or not, the microscope
Aactually works, and has been one of the
greatest weapons of science. Its limitations,
aunfortunately, are as definite as its advan-
tages and many an avenue of research has
been brought to a sudden dead end because
the limits of microscopy were reached.

The cause of this definite limit is that
the wave length of light, nfinitesimally
small as compared to radio waves, is not
so short in comparison with the small ob-
Jecws viewed by the microscope. Light from
the blue-green part of the spectrum has
a ‘wave length of about 5000 Angstroms
(0.5 ‘micron, or 0.005 millimeter). If the
object being viewed is comparable in size
to the wave length of the light used in view-
ing it, diffraction prevents the formation
of a clear image. Light waves from differ-
ent parts of the surface arrive at the
lens out of phase, and interfere with each
other. (An explanation of diffraction ef-
fects is to be found in “Diffraction X-ray,”
Radio-Craft, July). Diffraction may be very

useful in X-ray analysis, when the patterns™

produced by light-wave interference are re-
quired, but when a view of the object itself
is what is wanted, diffraction is disastrous.
The effect is such that two points separat-
ed by a distance of half the wave length of
the light used in viewing them, can never
be “resolved” into two separate points, no
matter how greatly they are magnified.

Some gains in resolving power have been
made by using ultra-violet light and pro-
jecting the image on a fluorescent screen,
but the increased difficulties, both in con-
struction and use of these instruments, al-
most outweigh the gains. If the extreme-
ly short X-rays could be used, the prob-
lem could be solved, but no lenses which
can refract these rays have as yet been
discovered.

Fortunately there is a tay of short wave
length that can be used—the ray which
travels from the cathode to the screen of

Left, we have the farge RCA electron microscope, capable of magnifications up o 200,000 40 1.

‘the cathode ray tube. The wave length of
these rays depends on the voltage ap-
plied to the tube's anode, and is equal to

V150/E Angstrom units. Since 60,000 volts
can be applied without difficulty, it #s pos-
sible to have wave lengths 100,000 times
shorter than those of the visible blue-green
light referred to above.

.As any user of a cathode-ray tube knows,
the electron-streams which flow 1in .these
tubes can readily be bent (or refracted) by
cither - electrostatic . or
means. These rays can also be focussed to
a sharp point on the -screen by ‘means of
controls provided on the usual oscilloscope,
much as the rays of a burning-glass can be
brought to a sharp point by adjusting the
distance between the glass and the surface
below it.

Actually we have a crude system of elec-
trical lenses in the ordinary cathode-ray
oscilloscope. The electron microscope is an
instrument which employs electrical lenses
similar to these, uses beams of electrons in-
stead of light, and makes the image vis-

ible to the viewer by projecting the pattern

drawn by the rays onto a fluorescent screen
or a photographic plate.

Theoretically, such a microscope might

have 100,000 times the magnification of the

optical microscope. In practise no such in-
crease has been gained. Much more must
be Jearned ‘about the electron lens before
microscopes can be built that will even
vaguely approach these limits. How close
it will ever be possible to approach is not
even known today. A magnification (with
the help of photographic enlargement) of
200,000 diameters 1s possible with present
technique. This is an improvement of rough-
ly 200 times over-the light microscope.

Electron microscopes have been made in
both the electromagnetic and electrostatic
types. The best-known one uses magnetic
focusing, and is manufactured by RCA.
Fig. 1 is a rough sketch illustrating the
principles underlying the operation of such
an instrument and the corresponding op-
tical microscope. The lenses are marked L,
L. and L, The object to be ‘examined is
placed at A. The first image is formed at

In the center is the newer console instrument, not as sensitive but working on '|ower' voltages.
Right, is the General Electric desk-type microscope, which works on the electrostatic system,

o ot S it
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BC. This is further magnified and the final
image i1s at CD.

The lighting in the optical instrument
shown is from below-—only one way of light-
ing in an optical microscope. In the electron
microscope it is the only way. The electron
beams from the cathode pass through the
object to be studied. Variations in the
opacity of the subject to electrons i flight
are reproduced on the screen of the tiibe.
This necessitates careful preparation of the
specimens to be studied, as they must be
in very thin layers, or be such small ob-
jects as not to block the rays out entirely.
A further difficulty is that, to place the
specimen in the proper viewing position, it
must be put imside the tube. This means that
the vacuum is lost each time a specimen
" is inserted. In the larger microscopes, air-
“locks are provided so that air is let into
only a small part of the tube while speci-
. _mens are changed. Smaller types and some
~ of' the later larger ones are not provided
 with these locks, as they can be pumped out
in less than two minutes. The pumps run
continuously while the microscope is in use,
~ to maintain the required degree of vacuum.
The larger types of magnetically focused.
- electron microscopes have a magnification
of 20,000 times, as compared with 2,000
- to 3,000 in the best optical instruments.
This is not the full story. The 3,000 < am-
eters of the best optical instrument rep-
‘resent the utmost possible, for, reasons
already explained. Because of the great re-
- solving power of the electron microscope,
due to the extremely short wave lengths
of the electrons used, the image can be
- enlarged some 10 times photographically,
~ bringing the total magnification up > to
~ 200,000. Photographic enlargements of the

- value, because the limits of resolving pow-
‘er have already been reached.

The focus of the electron lenses varies
‘with the amount of current through them,
and also with the speed of the stream of
electrons, both of which depend on the ap-
lied voltage. Very slight voltage fluctua-
ons would therefore throw the instrument
entirely out of focus. For this reason the
~ ordinary type of power pack is dispensed
with, and an elaborate voltage-regulated
system is used. The total complement of
ome of the older microscopes ran to nearly
50 tubes. In the modern large microscope
 tubes are used, and in the smaller one,
‘A high-frequency system, of the type de-
ed in the August issue (“Electron

ltage is maintained within limits of
" .004 per cent. Voltages up to 60
. were used in the older units, and as
s 50 Kv. in the newer large type,
| the smaller RCA desk model works
Kv.

Electrostatic lenses have certain advan-
tages over the magnetic type, which make
them usable with less well-regulated pow-
er supplies. These lenses, however, have
never been able to attain the high ampli-
fication of the electromagnetic microscope.
A magnifcation of about 10,000 times (with
the help of photographic enlargement) is
the present limit. .

The electrostatic microscope has been
used in Europe, and rccently two models
have been built in this country by General
Electric. The design is shown in Fig. 2.
The electrostatic lenses, it will be noted, are
composed of three discs, the outside two of
which are maintained at high positive volt-
age, the center attached to the cathode.

If the speed of the moving electrons is
varied by changes in the supply voltage,
the focus of the lens is varied at the same
time, due to the change in the difference
between the voltage on the center and out-
side plates. The two changes neutralize each
other, keeping the beam in focus. A very

WALKIE-TALKIES APPEAR IN NEW ROLE

Fig. 2—The electrostatic microscope, developed by General Electric and others. This model uses electric and optical magnification.

simple type of power supply may therefore
be used.

The latest G-I model is the portable
“suitcase” type, which uses an clectronic
power pack to obtain greater portability.
The reduction in weight resulting from
omission of heavy high-voltage transform-
ers and filter chokes is important,

The present electrostatic microscope has
an electronic magnification of 500. This
is further magnified by an optical lens
placed as shown in the diagram, which
brings the total magnification up to 4,000
diameters. Due to the great resolving pow-
er of the electron microscope, photographic
enlargement can be used to further increase
the size of the image.

Still a third variety of microscope is the
scanning type. This uses television princi-
ples, the object being scanned and the image
picked up on a sort of television recciver.
While not as far advanced as the other
two at present, much may be heard of this
instrument in the future.

) e
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Courtesy Galvin Mfg. Co. (Motorola)
The versatile Handie-Talkie is shown in an absolutely new use here. Although it is not apparent
from the photograph, the famous set is being used as a broadcast receiver. The compact little
two-way radio is being used by United States Army officers to listen in on the radio address

. of Major General Robert-L. Eichelberger. Here_may also be material for a new prediction as

_ to uses for the Signal Corps' pet radio in the post-war period.
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Razor Blade

Wire Wound On Cylinder

Carbon Sticks From Flashlight Btry.
KV '_ Flash light Btry.

LI Ig sy y Glade
o ~

At left and below, two different radio
diagrams of makeshift emergency radio
receivers used by G.l.'s at the front. The
diagram 1o the right is the same as the

one below, more clearly drawn.

Foxhole Receiver

P
L

EXHIBIT 1

coil

(120 4urg)”

Oeria\ __ %
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OOD MORNING hoys. The class
will now come to order and I want
you to pay strict attention to your
old schoolmaster. And please, for
once, 10 spit-balls and no catcalls, when
we go into our subject which may sound
ancient today to some of you old-timers.
If you have read the newspapers and
magazines lately, you will have observed
that there has been a regular rash of cmer-
gency radios which ingenious GI’s have
constructed at the front and in foxholes.
Your schoolmaster did a bit of research
and found out that the first one of these
emergency radios was printed in the FieLp
ARTILLERY JoURNAL in their July 1944 issuc.
See Exhibit No. 1. This particular one was
“invented” by Lt. William H. Rosce, FA.
In his communication to the FIELD ARTIL-
LERY JOURNAL, he said as follows.

MUSIC (?) FOR YOUR DUGOUT

‘There’s no 'limit to a GI's ingenuity. One bat-
tery on the Anzio beachhead has a *“Razor Blade”
crystal radio set for every dugout! Each antenna
is:.about 70 yds. of wire—any kind. The coil is
about 75 ft. of copper wire (combat wire will
do) wound around a grenade container. Ear
phones 7—ask Gl where he picks them up! The
carbon sticks act as a crystal, the razor blades
as the “tickler.”

This ““Razor Blade” radio pulls in from two
to- four stations—and sometimes all four at one
time!

Lr. WiLniam H. Roseg, FA

‘About a week after the appearance of the
FIELD ARTILLERY JoUrNAL, the New York
TIMES in its issue of June 25, came along
with the second foxhole receiver. See ex-
hibit No. 2. This one is authored by Lt.
M. L. Rupert, formerly of Anzio beach-
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EXHIBIT 2

By HUGO GERNSBACK

head. Jack Gould of the New York Times
has the following to say about it:

“Details of one of the war’s wonderful gadgets,
the ‘fox-hole receiver,” are to hand this morn-
ing. Employing an old razor blade, a safety- pin
and a coil, the device was used by some of our
troops on the Anzio beachhead to pick up broad-
casts from Rome, thirty miles away.

“Lieut. M. L. Rupert, attached to an infantry
unit on the beachhead, voluntarily forwarded the
‘technical’ description of the receiver to the
Marlin Firearms Company, one of whose blades
‘happened to be employed on the set that he put
together.

‘“The set is built on whatever small piece of
wcod is available. We print Lijeutenant Rupert’s
own diagram of the receiver as reproduced from
his letter, and the following are his instructions
on its construction and operation:

“‘Here’s how it works. The razor blade is tacked
down with a wire or tapped (connected) to it
and going to one side of the coil and on to the
aerial. The other side of the coil €oes to the
ground and to one side of the head set.
RECEPTION REPORT

“From the other side of the head set a wire
goes to the safety pin, which is driven into
some wood at one¢ end so the pin may be turned.
Then the free end of the pin is moved across
the unground part of the Marlin blade and in
that way you can find your station. Reception is
very good, and at night-we can get several sta-
tions, including the Berlin ‘Sally’ propaganda
program put on in English.” ) !

‘““Here at home, O. B. Hanson, vice-president
in charge of engineering for the National Broad-
casting Company, constructed a set from Lieu-
tenant Rupert’s instructions and reports satis-
factory results. He got one station. A model built
by this department outdid even the most mod-
ern set, in that no tuning was necessary; all the
stations came in at once!

A PENCIL TOO ’

‘““As is the engineer’s way, Mr. Hanson made

one refinement. He broke off the point of a lead

EXHIBIT 5 S
\4\\6 Exhibit 4 shows the original razor-blade detector invented 35 years ago. ) T 6
e* Exhibit 5 shows a simple detector made by means of a five cent piece and

a coiled wire spring. Exhibit 6, a combination carbon-grain detector (a drop
of mercury can also be used) of the year 1906.

RADIO-CRAFT for

pencil, ‘wired it to the movable end of the safety
pin and used it for contact with the blade. Vol-
ume increased appreciably.

“A good deal of patience may be required to
find the most sensitive part of the blade for the
pencil point. A ‘rough’ spot, such as where
the trade name is imprinted, proved effective
after experiments with several makes of blades
had been made. A couple of light scratches on
the blade, made with a nail file, helped, too.

“Mr. Hanson suggested any small cotton-cov-
ered wire, such as No. 28 or 30, for the 120 turns
on the coil. The coil can be wound on any non-

metallic cylindrical form, preferably two inches

or more in diameter, or around the spread fingers
of the hand. Nails, if not rusty, make convenient
binding posts on which to wrap connections.

“A long outside aerial and a good ground are
essential and phones of low impedance seem to
work better.

‘“In essence, the pin-and-blade is-a first cousin
of the crystal set, the combination' fulfilling the

rectifying function of the galena rock and cat’s

whisker.”

The illustration in Exhibit No. 2, as you

will note, is Lt. Rupert’s own diagram and

it not too clear. This prompted TIME maga-

zine, a few weeks later, to get up a better
diagram. See Exhibit No. 3. ;

Now then, you will pardon your old
schoolmaster if all this stuff bores him,
because all these nice “discoveries™ of 1944
are just too ancient for words.

Indeed the original “Razor Blade Radio
Detector” was published by your school-
master in his magazine MoDERN ELEC-
TRICS in the January 1909 issue, page 352,

Just thirty-five years ago! The real and first

mventor of the “Razor Blade Detector” was
one Clark Pettingill. The illustration of it
1s reproduced herewith and laheled exhibit
No. 4 for all those interested. Mr. Pettingill
described his detector as follows: .

“The detector shown is made of two
(Continued on
;age 749)
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Fig. H'—A-compleie picture of radio broadcasting. The sound is followed from the LEGEND
lips of the speaker to the transmitting antenna. A—Speaker I—Modulator
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PART I-—MICROPHONES,

a science, and each of its many and

varied phases presents a fascinating

subject for study. Broadcasting -has for
its primary object the transmission of
sound programs of entertainment or educa-
tional value, intended for general reception.
In this connection, an indisputable regula-
tion of the Federal Communications Com-
mission ts “That the public interest, con-
venience, and necessity will be served . ..”

Programs may originate in the studio,
provided by “live talent/’ or they may be
plcked up in_ ballrooms, night clubs, stad-
iums, or similar public places, whence they
are relayed to the main transmitter, either
over special high-quality “balanced” pro-
‘gram lines, or by means of a low-power

o ,short wave rad1o~te1ephone transmitter. The
‘latter program sources are known in the
trade as a “remotes,” or nemo programs.
A third source of programs is the familiar
“electrical transcription,” a high-fidelity,
low-noise-level phonograph recording,
specially produced for broadcasting pur-
poses.

Before entering into a somewhat detailed
discussion of the individual pieces of equip-
ment comprising this complex system, it
might be well to consider a simplified pic-
ture of the principles involved. Fig. 1 shows
the essential units of a broadcasting station.

. Although there are always many more

RADIO broadcasting is an art as well as

pieces of apparatus than this in actual prac-
E tice, the system shown could conceivably
N operate.

ESSENTIALS OF BROADCASTING

At A the vocal .chords of .the speaker
produce sound which causes air to be set
in motion in front of the mouth B, which in
turn sets up vibrations in the microphone
diaphragm C. The microphone converts the
mechanical vibrations into alernating elec-

RADIO-CRAET
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Broadcast Equipment

PICK-UPS AND TURNTABLES

By DON C. HOEFLER

tric currents of the same frequency and
relative intensity D; a speech amplifier E
raises the output level of the microphone

to a value great enough to operate the

modulator satisfactorily F. Meanwhile, an
oscillator G generates a radio-frequency
current of the exact frequency stipulated
in the terms of the station license H. The
modulator I further amplifies the output of
the speech amplifier J, and superimposes
it upon the R.F. “carrier” in such a way
that the strength of the R.F. current varies
in exact accordance with the variations in
frequency and strength of the voice currents
and spoken sounds K. Such a system is
known as “amplitude modulation.” The
modulated R.F. carrier is further amplified
M in an R.F. power amplifier L before
it enters. the antenna. The ‘transmitting
antenna N is the radiator of the R.F. energy
into space O, where it may be intercepted
and picked up by receiving antennas within
the station’s service area.

The system just described contains only
the barest essentials for simple radio-tele-
phone transmission. A well-equipped broad-
cast station, which is usually taken to in-
clude everything from the studio to the
transmitter, will possess all or most of the
following pieces of equipment:

I. Microphones
A. Studio
B. Remote

I1. Phonograph pickups and turntables

III. Microphone amphﬁers and control circuits
A. Studio
. Preliminary amphﬁers (pre-amplifiers)
. Microphone mixers (faders
. Studio amplifier (program amplifier)
. Master volume control
. Volume indicator
. Monitor amplifier
. Monitor speaker
B. Master control-room
1. Program amplifier
2. Volume controls
3. Volume indicator

1944
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B—Sound waves
C—Microphone
D—Audio-frequency ‘ pul-
sating ditect current
from microphone
E—Speech Amplifier
f—Amplified audio - fre-
quency alternating
curront in speech am-

J—Amplified audio-fre-
quency alternating cur-
rent in modulator

K—Amplitude - moduiated
radio - frequency car-
rier current

L—Radio-frequency power
amplifier

M—A mplified modulated
carrler in power am-
plifier

N—Transmitting antenna

O—Electromagnetic and
electrostatic fields
radiated from trans-
mitting antenna

plifier
G—Radio-frequency oscii-

lator

H—Steady radio-frequeney
carrier generated in
oscillator

4. Relays and switching apparatus
5. Monitor amplifier
6. Monitor speaker

C. Remote pickup
1. Portable program amplifier
2. Portable short-wave radiotelephona
transmitters and receivers
3. Volume controls
4, Volume indicator
5. Program line and associated equalizer
6. Intercommunication line

1V. Telephone-line facilities between studio and
transmitter
A. Program lines and associated egualizers
B. Intercommunication line (order line)
C. “Patch cords™

V. Transmitting station equipment
. Line amplifier or limiting amplifier
Volume control
Volume indicator
. Transmitter
. Monitoring equipment
1. Carrier-frequency monitor
2. Modulation monitor
3. Monitoring rectifier and speaker
F. Antenna
Fix. 2 shows a simplified schematic diagram

of this equipment in operation at a typical
medium-power broadeast station. Such an ar-

SISToY=S

+
(]

rangement i3 of course a feneralization, as spe- '

cific requirements at various stations may deter-
mine many deviations from the flexible setup
shown.

I. MICROPHONES

The importance. of studio acoustics and
the technique of microphone placement has
been explained in foregoing articles, while
the theory of operation and characteristics
of various microphones is to be treated at
some length in a forthcoming article. There
is but little difference between microphones
selected for studio use and those used in
remote pickups. In the studio, the upper-
most consideration is the fregitency response
characteristic; gain is relatively unimpor-
tant. Due to the type of opecration imnposerd
by remotes, however, the factors of rugged-
ness and portability must be considered ;
a consequence of such mechanical construc-
tion is usually poorer response, although
some advantage may be fouhd in greater

(Continued on following page)
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Fig. 2—A special drawing showing the control, pre-amplifier and other equipment as employed in a modern medium-power broadcast station, -

output. The deficient response curve is usu- II. PHONOGRAPH PICKUPS )
ally overlooked in -many such cases, as in The other source of sound programs 1s
broadcasting sporting events, where satis- the electrical transcription, which is a
factory voice transmission is the main re- special high-quality disc recording, primar-
quirement. Hence, inductor, dynamic, or ily intended for broadcast use. Transcrip-
occasionally double-button carbon micro- tions are pressed on a plastic material hav-

phones are ordinarily used in these in- ing exceptionally low inhérent surface noise

stances.

)

and are usually recorded and reproduced
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at a turntable speed of 33'4 r.p.an., rather
than the 78.26-r.p.m. speed of ordinary
commercial recordings. The pickup output
is fed through a pre-amplifier into the studio
amplifier system, in the same way as any f
other program source. A substantially flat A
frequency responsc may be recorded on, and .
(Continued on page 757) :
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Fig. l—How a voltage doubler works may be seen from the above diagram. Actual and equivalent circuits of a half-wave rectifier are shown.

THE VOLIAGE DOUBLER

GREAT deal of interest is centered

in voltage doublers. These circuits

have been used in civilian and are

being used in military eqnipment,
although military applications, of course,
are secret. Many ordinary radios use volt-
age doublers, yet more than a few service-
men are not too certain about the underly-
ing principles. A half-wave voltage doubler
is shown in Fig. 1-a. An alternating voltage
having an essentially sine-wave form is ap-
plied between terminals 1 and 2. A 50Y6 of
25Z5 can be used in such circuits.

METHOD OF OPERATION

The circuit is easy to understand. Fig. 1-b
shows the equivalent diagram when the line
voltage is going through the positive half
of the cycle. Point 1 is positive, point 2
negative. Condenser Cl is charged up al-
most to the full peak value of the line volt-
age, or a maximum of about 115 x 141
volts. The P,-K, section of the tube con-
ducts during this part of the cycle because
P, has a positive charge and the negative
electrons of K, are attracted to it. There
is in effect a low resistance path through
the tube between P,-K,, but not through
P.-K, During the next part of the cycle
when point 1 is negative and point 2 is
positive, there is a positive charge on P
and an electronic path through P,-K., so
that C. is charged up. The potential in the
circuit is that of the line plus the stored
voltage in C,. The basic circuit is shown
in Fig. 1-c. A simplification of this circuit
1s shown in Fig. 1-d, permitting easy visu-
alization of the action.

Note that the charging of C: occurs when
point 1 is negative and 2 positive, during
one-half of the cycle of operation. There-
fore, the replenishing of the charge of C.
takes place only during half of the cycle.
The voltage across C, may be made sub-
stantially constant by proper circuit design.
- 1f the load draws only a small current on
C,, the voltage of C. will not drop greatly
- between charging times. Choke L assists in

~ stablizing the output voltage because it can

store energy and return it to the circuit as
eeded. Therefore, this choke should be of
quality and have sufficient inductance.
ADIO-CRAFT
S
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By JACK KING

It should have a large enough iron core so
that it will not saturate on current peaks.
The voltage rating of C, must be suffi-
cient to withstand the peak line voltage and
C. should have a voltage rating that exceeds

twice the peak value of the line voltage.

A 450 volt commercial rating is satisfactory.
A 250 volt rating may be used for C,. The

equivalent circuit is shown in Fig. 1-e, with
Ece about twice the line voltage, or 230 volts
in typical sets.

THE FULL-WAVE CIRCUIT

The full-wave voltage doubler is shown
in Fig, 2-a. Assuming that point 1 is posi-
tive and point 2 is negative during the half
of the cycle under discussion, the equivalent

(Continued on following page)
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Fig. 2—Schematic .representation of the operation of a full-wave voltage-doubling circuit.
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circuit is that of Fig. 2-b. There is an elec-
tron movement from the cathode K, to plate
P, but P,-K. is not a conducting path.
Condenser C, is charged up to almost the
peak value of the line voltage. On the next
part of the cycle, point 1 is negative and
point 2 is positive. The circuit is then equiv-
alent to Iig. 2-c. P.-K; is now an electronic

path, but P,-K, is not. Condenser C, is
charged up.

The operation repeats itsel{ as the input
wave goes through its cyclic alternations.
The net effect is that stored voltages in C,
and C; add up to give a useful output poten-
tial. Fig. 2-d shows this effect. A voltage
output of about twice the peak value of the

line may be obtained, but the output voltage
of course is dependent on the circuit design
and load requirements. Voltage regulation
is better if the load resistance is high and
the current is small.

The condensers C, and C. should have
the same voltage ratings. Each may be

(Continued on page 747) |
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lesson—are excellent rectifiers. Just
one thing is wrong with them—there
1S no easy way to regulate their out-
put. To get a variable output it is nccessary
to change the A.C. input voltage by using a
tapped transformer, or to start out with a
higher voltage than necessary, then insert
a variable resistor in the output circuit to

PHANATRONS—~dcscribed in the last

‘bring it down to the desired level. Tt is

X—CONTROL

ELECTROOE
(.GR' 0“')

CATHODE

Fig. 1—Semi-schematic of standard thyratron.
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Fig. 2—How the electrons and ions might be
_distributed in a thyratron just after firing!

easier to vary the voltage output of rotary
converters than the phanatron rectifier.
Efficiency, as well as freedom from mov-
ing parts and exposed arcing and spark-
ing surfaces, are the strong points of the
electronic rectifier. These advantages are

L

Practical Electronics

PART VI—CONTROLLED-OUTPUT RECTIFIERS

By FRED SHUNAMAN

lost if moving and sparking tap-switches
are to he part of the outfit, or if power-
wasting resistors are included n the
equipment. What is wanted is a variable
control that will work electronicaily, with-
out waste, friction, or external arcing or
sparking.

Two types of eicctronic rectifiers actual-
1y have such control. The thyratron and the
ignitron go about the job of controlling
their own output in different ways. Because
of the difference in methods they divide the
€lectronics field between them—one taking
over the light, and the other heavy jobs
of rectification.

THYRATRON CONTROL SYSTEM

The thyratron secures control by sim-
ply having an extra electrode between
cathode and anode. Fig. 1 is a sketch of
a typical thyratron.

The control electrode, as may be seen in
the figure, practically surrounds both
cathode and anode, as well as forming a
partition between them. This is necessary in
a gas tube. In a high vacuum, electrons
follow a straight path from cathode to plate.
If the tube is filled with gas, an electron
may strike an atom of the gas and knock a
couple of clectrons off it at right angles
to its line of travel. These ionize other
atoms in various directions, the general di-
rection of drift being toward the plate.
Thus the electrog stream may travel “round
a corner” in the tube, and would simply
by-pass any electrode that did not control
all paths from cathode to plate.

We have seen that if the voltage across a
gas-filled tube is slowly raised from zero,
very little happens till the voltage differ-
ence between the elements becomes great-
er than the fonization potential of the par-
ticular gas in the tube. Below that voltage,
actually less current flows than in a high-
vacuum tube, because many of the electrons
leaving the cathode collide with the heavy
gas atoms and never get to the plate. Once
the voltage rises above that necessary to
ionize the gas, electrons start breaking the
atoms up and a heavy electron flow to the
anode results.

THE CONTROL-ELECTRODE

The thyratron's extra electrode is able to
prevent ionization from taking place at the

usual voltage. It carries a negative charge
and blocks off most of the space hetween
cathode and anode. As a result, cjectrons
leaving the cathode do not fcel the full at-
traction of the plate and move at a lower
speed—or are cven held 1 their position—
by the repelling effect of the control elec-
trode. (The control electrode is often called
the “grid" after the same element in a radio
tube, in spite of the vast differences he-
tween it and the conventional grid.)
Once the voltage on the plate has been
raised high cnough to cause the tube to
fire, the single hole in the control electrode
permits the full clectron flow to pass, in
spite of the negative control-clectrode
voltage. As soon as current starts to flow
the control electrode loses all right to its
name. It has no more control. Once the gas
is ionized, large numbers of the newly-
formed ions are attracted toward its nega-
tive charge and drift toward it. They form
a positive shell close to it and neutralize
it completely. As seen by an electron a
short distance away, the space around the
control-electrode is an electrically balanced
area, with equal positive and negative
charges, like the larger part of the space
in the tube. The situation is seen in Fig. 2.

This loss of control is not important in a
rectifier. Since it works on alternating cur-
rent, as soon as the current starts to flow
in the direction that makes the anode nega-
tive, all flow in the tube stops, the gas ions
get back their lost electrons and become
passive atoms and the control-electrode is
ready to take over again.

HOW OUTPUT IS CONTROLLED

While in control, the influence of that
electrode is powerful. A tube which—with
the control electrode attached to the cathode
or made slightly positive—would conduct
(fire) at about 20 volts, may carry no cur-
rent till the anode voltage is raised to 500,
if 8 to 10 volts negative bias is applied to it.

Given such a control over the voltage at
which the tube will fire, control of the
output is easy. For the simplest case, let
us assume that the tube is working with
an anode voltage of 300 (RMS or “effec-
tive’’ voltage). The peak voltage on each
cvcle will then be about 470. We now put
a negative voltage on the control electrode,

(Continued on page 756)
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tube set to fire during the last 25% of the conductive alternation.
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World-Wide Station List

‘ERE we are again, and with this issue
we are back to the first third of sta-
tion list. Many changes have been
made since we were at this stage last.

Reception as a whole has been fair during
the summer, and it is hoped that plenty of
dx'ing is being done by our readers. We
would like to hear what you have heard
during the past month or so.

We wish to thank all those who have sent
in reports during the past and hope that
they will keep up the good work. Listening
Post Certificates will be available for our

Edited by ELMER R. FULLER

active observers in the very near future.
Nothing outstanding has developed since
we went to press last month, so we will get
on the few changes and new station list.
Look for PHI, on 17.77 mcs. It has been
heard at 11:06 to 11:09 pm, with a fem-
inine announcer. VLQ3, Sydney, Australia ;
on 15.315 has been coming in very good in
the early morning. It is now heard 10:30
to 11 pm; and 12:45 to 1:45 pm. DKSA
(Deutscher Kurzwellen Sender Atlantik)
is being heard most of the time on 9.760
mcs. They are on as late as midnight or

later. Radio Brazzaville is still putting in a
fine business signal on 11.97 mcs. The Jap-
anese, emphasizing, “This is the Philippine ]
Republic,” are using two transmitters in

Manila. One on 15.3 mcs. at 11 pm to 1 am;
the second, on 9.64 mcs. at 6 to 7 am.

VE9AI is a new Canadian at Edmonton,

using a frequency of 954 with no an-

nounced schedule and on 6.005 mecs. from .
midnight to 2 am. Berlin now says that they ‘

are using eighteen transmitters all giving '
out the same kind of stuff we have all heard

so often before.

Mec. Call Location and Schedule

Me. Call Location and Schedule Me. Call Location and Schedule
2500 WWY  WASHINGTON, D. C.; U. S. Bu-|} 6040 — - ALLIED NATIONS RADIO —AL-|[ 620 GRN LONDON, ENGLAND.
reau of Standards; evenings GIERS: 4 to 6 pm daily. 62 YVS5RN CARACAS, VENEZUELA., -
only. 6.040 WRUW s%sroN,qn;Ass.; Ce;fral America || 623 — MOSCOW, USSRy heard at 8:45 B
. eam, 9:30 pm to 2 am. pm,
v nomt o ol oA, N, BELSG, R N
330 YVIORX CARACAS, VENEZUELA; after-|| 6.060 WCBN Ng\g/o YOle( CITY; Mexican beam, {| © REPUBI'.'IE. b :
naons and evenings. 6060 WCDA  NEW Y"c’,';,K°c";T$T‘Eu,°pea,, beam, || 627 'HJCR - BOGOTA, COLOMBIA; heard at .
3.470 YVIRB VENEZUELA. 2:15 to 4 am; Mexican beam 8 om. ¥
3510 YV3RS  BARQUISIMETO, VENEZUELA. 730 pm to 2 am. [| 6280 HuZ C%%BJQUJ'LLO' DOMINICAN ;.
3600 — S.S. GEORGE; heard about .noon.|| 6.066 SBU STS%KHOLM. SWEDEN; 2:30 to 6330 COCW HAVANA, ‘CUBA. .
3.600 —— $.S. ELIZABETH NEAL; heard about || 4 070 crri ror’z'orfr% CANADA; Sundays, || 6357 HRPI SA;‘N r;eo%o f51|10L;§é .HONSougAs; }
ROk 9 to midnight; Monday to eard about 10:30 .pm Sundays;
4020 — PONTA DEL GADA, AZORES. Friday, 7:30 am to 1205 am: - Doy be on at ofher fimes,
o) Bone  Kitecront Ny Jpfurday, 7:30 am to 12:36.am, 30 AIX  ClUDAD TRUIILLO DOMINIC N
470 20l KINGSTON, JAMAICA; Sunday, || 6080 CKFX  VANCOUVER, CANADA. 6.380 AD 8 A i
o, 0 635 pmi dailv. 615 10 75 | 4080 wLWK e s 15 HSH amurobeo || 6385 HI9B  SANTIAGO DE LOS CABALLEROS,
475 YVIRY  MARACAIBO, VENEZUELA. eam, 12:15 1o 230 am; Wes DOMINICAN REPUBLIC. :
4765 HJFB MANIZALES, COLOMBIA. ?S“ﬂ‘;dﬁ;‘f{'“ begm, RO R ‘-ﬁg L%OSA O%?gg%;f&_ggﬁf&g&.
4780 HUB  SAN SALVADOR, EL SALVADORE: | 4000 corw VERCHEREISéOCANADA: daily, 7:30|| & S OMINICAN REPUAL O: .
' v to 11:30 ‘pm, 6.47 COHI  SANTA CLARA, CUBA.
478 YVIRN  BARQUISIMETO, VENEZUELA. e : |
7% HIAD  SARTANQUILK, 'COTOMSIA: | £00 2%, NASAY MaHAMAS 6400 Tows  GUATEMALA CITY, CUATeMALA;
eard a :30 pm. R 3 A
WL BMMEIRENRce T e e R e ]| S5 M CBAR TR0, BOMIMCAN
4830 YVZRN  CARACAS, VENEZUELA; heard af || 8100 VPDZ  SUVA, FNI ISLANDS; 1:45 to 4:30 )| 4990 xpSA CHUNGKING, CHINA; 130 to
8:30 pm. . : : i . N
452 YVSRN  CARACAS. VENEZUELA; late eve- 5100 WIRD' - NEWYORKIGIY: Europeanibeamplf w5 ezl WELLINGTON, ' NEW ' ZEALAND:
nings an early am. . ‘ 3 x J
4955 HICQ  BOGOTA COLOMBIA. R, micight 10,345 ame™ " || 7990 WGEA  SCHENECTADY, New AU
5000 WWY  WASHINGTON, D. C.: U. S, Bu. || &0 GSL L N DO N BNGLAND, Horth it k) St PONTA DEL GADA, AZORES,
fea ol Sfaqﬂrg;ds?asga"dafficgf 6.120 WOOC NEW YORK r§:|3r‘v; European'beam, || 7.02 — MADRID, SPAIN. =
requency, time, and mu . 9:30 pm to 3:30 am. : LAND.
pich Hiod 5 oS G || 1y xevz GRS Sy BE0; hewd b | 100 S35, LONDON, ENGLAND
Y ore midnight. ¥ 7.171 XG6OY CHUNGKING, CHINA: East Asi
5.145 PMY BAthlE)S(.)EE:?r'd g‘nyiER:;rA}‘ND IN- 6.120 WCRC NEW YORK CITY; European and South Seas beam, a7:35 sf'g
5420 OAX2A  TRUJILLO, PERU. { 6120 LRXI subeerig's 'ﬁi?&go ARGENTINA 340 om: -Narth AmSie pracy
S50 KRO  HONOLULU: HAWAL: SruaMA: 6130 JzHa  TOKYO. JAPAN: N\ am fo 2:40 pm. | 1145 am fo 1230 pm: Edst Asid" '
’ English at 7:45 am. news Inil g130 COCD HAYANA, CUBA. , apd South Seas beam, 12:30 to.
g e peelcafaces Monpumas. ) 6130 CARX CHAJLAL QUL SooNe Sl e e LT
5.935 PJCI C?SS&QO.'NETHERLANDS WEST 9 ,Th;rggiiv' £i0L3n d*:y ’2"13 7.19 COCG  HAVANA, CUBA; heard in affer-
o { U 2 9 noons, 3
5.947 HH2S PORT AU PRINCE, HAITI; 8:45 pm || . sJ3A”F?J"|"|5LANDS- 7 t0 7:30 am, || 7200 — STATION DEBUNK: heard evenings,.
o 7 i : : a2y ROIl  ROME ITALY. |
5900 LRSI  BUENOS AIRES, ARGENTINA. 6140 WRUA  BOSTON, MASS.. North African || 722 ésw B s pi ey _
5980 VONH ST, JOHNS, NEWFOUNDLAND. beam, midnight to 2 am. 7.230 . . e
5985 XGOA CHUNGKING, CHINA: i0 am to 6.|4g I?I).%E &EERDLérdL.'NGEéOLgahIA 7.230 KWID SA;N EI;:NCSISS'?.MCAL;F.: Orien- -
1:45 pm. 6.14 . o a m, noon.
5.000 HstI poaToAUOI;qRI-rtOEN HAITI. 6.150 ﬁ}go kgg%?x.gg%w& Py 7.24 DXJ  BERLIN, GERMANY. ) :
6.005 VEFA EDMONTON, CANADA; midnight 6.160 , A 9 to pm. 7.250 WGEO SCHENECTADY, NEW YORK: Eu-
to 2 am. 6.160 CBRX YANCOUVER, CANADA; 10:30 am ropean beam. 12:15 to-3 am.
6.005 HPSK COLON, PANAMA: 8:30 to 9:30 A S BEngz::’gV\?I?Z'ERLAND' S e 7.250 WBOS BQST%N. MABS3S(;‘ Ea‘*fswfg AT,:':‘-
m. : ! P 9 . 8: )
6.005 CFCX MpONTREAL. CANADA: Sunday, pm except Saturdays. 7.250° KGEI Sﬁ'\?‘? F;XSCBCO’?mC:L{E:: n(‘)grien'-‘
7:30 am to midnight; Monday to || 6.1656 HHBM PORT AU PRINCE, HAITI. tal beam, 6:45 am to | pm.
Saturday, 6:45 am to midnight. 6.170 WCBX NEW YORK CITY: European 7.260 GSU LONDON, ENGLAND: North
6.007 ZRH JOHANNESBURG, SOUTH AEFRI- beam, [1:45 pm to 3 am. American  beam, 8:15 pm to
Lé.?r:\l;ohﬁarcéNaéL&ﬁ)Dam. 6.180 XGEA CHUNGKITG, ‘CHINA(;) :gg:d 12:45 am.
6.010 GRB . AND. mornings; feminine annou : a
8.010 CJCX SYDNEY, NOVA SCOTIA; Monday || 6.180 HJCX BOGOTA, COLOMBIA, 7.275 DXL25 BERLIN, GERMANY.
to Friday, 7 to |l am; Saturday, 6190 — ATHLONE, IRELAND. 7.290 DJX BERLIN, GERMANY,
6:45 to Il am; Sunday, 8 to II || 6.190 -DXG BERLIN, GERMANY. 7.295 YSO SAN SALVADOR, EL SALYADOR.
am. T sHtteti 619 — TOKYO, JAPAN; heard in the early | 731 2RO19 ROME, ITALY
d Y GEORGET . BRITI Ul- . morning. |/ ; J Q i
R ANA. 6.19 HHBN  PORT AU PRINCE, HAITI. 732 GRJ LONDON, ENGLAND. |
6.025 AFHQ  ALGIERS ALLIED RADIO; heard || 6.190 WGEX SCHENECTADY, NEW YORK: Eu- || 7330 — BERN, SWITZERLAND: off °“[P |
relaying U. S. programs at 5 pm. ropean beam, 9:15 pm to 2 am. pm. e
603 DXP_ BERLIN, GERMANY, | 6190 WGEO SCHENECTADY, NEW YORK: Fu.
604 COBF HAVANA, CUBA. ropean béam, 12:/5 to 3 am,

738

 (Continued on page 765)


www.americanradiohistory.com

THE WORLD’S MOST FAMOU
BOOK FOR RADIO-ELECTRONI
& BEGINNERS

No previous

“YOUR MONEY BACK

in 5 Days if Ghirardi's 972-page RADIO PHYSICS
COURSE Book .doesn’t teach you .Radio-Electronic
fundamentals EASIER, FASTER and at LESS COST
SRy ' Shon‘ ‘any other book! That’s how sure we are

; - that Ghirardi’s RADIO PHYSICS COURSE is
| L i MQREF;:ALIENSISNNG{ONEYZ the very best in the fleld!

Ask the men who KNOW what’s goud in Radio Training—the men who have had 4o
learn Radgo quickly and from scratch, in the Armed Forces; the men who already
have obtained good-paying Radio-Electronic jobs in industry! Nine out of ten of
them (as proved by a recent survey) will tell you that Ghirardi’s famous RADIO
PHYSICS COURSE is their first choice as the easicst-to-learn from, most thorough
and inexpensive Radio book on the market.

TO “TEST"” A
RADIO IN-TWO

MINUTES—or LESS

Then fix it in half the
time you’'d expect to take!

1f you repair Radios for a living
-0r e%en if you only ‘‘tinker’’ with
gets occasionally, the big new,
completely revised edition of
Ghirardi’s f a m o u_s RADIO
TROUBLESHOOTER’S HANDBOOK
is a book you cannot afford to miss.

This big 744-page manual-size
book is a complete guide to trouble
diagnosing, locating and fast re-
pairing for practically every type
of Radio Receiver now in use. It
eliminates extensive testing—helps
you do two jobs in the time nor-
mallyrequired for one—repair cheap
sets at a profit-substitute avail-
able ‘tubes and parts
train new helpers, etc.

WORK TWICE AS FAST

properly—

>

&

NEW—FULLY REVISED

Ghirardi’s big third edition Ra-
dio Troubleshooter's Handbook (il-
lustrated above) now contains val-
uable 404-page Case History com-
pilation giving the common trouble
S tomg, their Causes and Reme-
dies'for over 4000 receiver models
—i-f alignment peaks for over
20,000 superhets; big section on
i-f ‘trans-troubles, and hundreds of
other tables, graphs, charts and

sections, _including a BIG
NEW TUBE_ CHART_ESPECIALLY
DESIGNED FOR WARTIME SERV-

MOST POPULAR FOR ARMY-NAVY
AND CIVILIAN RADIO TRAINING

This same inexpensive book has given more
pveople their basic® Radio-Electronic training
than any other ever published. It is more widely
endorsed bw men who know. Because of its
sheer merit, it is more universally used for
homg study, and more wldely employed in
u. g rmy Signal Corps, Navy and_ civilian
schools and colleges than any other book on
the subject, Would you want any better proof
than this?

EVEN iF YOU DON'T KNOW ANY-
THING ABOUT RADIO!

Even if you've had no previous, Radio or
Electrical training or_ experience, it's casy to
learn from Ghirardi’s RADIO PHYSICS COURSE!
Everything that can be done to make learning
easy has been done for you. It painstakingly
explains everything in detail so you cann fail
to understand. Over 500  specially prepared
illustrations help you to visualize every action.
You don’'t have to know a single thing about
Radio in advance. All you need is a little
spare reading time and a desire to get started
RIGHT for a profitable future in any of Radio-
Electronics’ many branches—from service work

to aviation, military, broadcasting, manufactul«
ing, public address and many others.

SCOPE OF 36 COURSES IN ONE

Actually, RADIO PHYSICS COURSE gives you
the scope of 38 different courses in one¢ con-
venient, inexpensive big book. Nothing Is left
out. Nothing is condensed. Nothing is left to
chance. You learn all you need to know. You
don’t need to wait for monthly lessons. You
progress as rapidly as you wish in your spare
time and in the comfort of your own home.

A $50 VALUE FOR $5 COMPLETE

RADIO PHYSICS COURSE is acclaimed ovcr{-
where as the ¢biggest bargain’' available in
Radio-Electronic tralning. If It were broken
into sections and sold as a course, you'd regard
it as a bargain at $50 or more—hut you ace
tually buy it all here complete in one big 972~
page handsomely bound book for only $%
($5.50 foreign) and with our absolute 5.Day
MONEY-BACK GUARANTEE. Get the book and
see for yourself. Compare it with any other
book or courgse on the market—al any price.
See how much more complete it is, how much
better illustrated, how much_ easier to under-
stand! You be, the judge! You cannot losel

WARNING! Paper shortages may mdke it impossible for us to continue meet-

ing the tremendous demand for all Ghirardi Radio Books. Don’t

take chances! Order yours today while they're still available. Use this Order Form.

It has helped me fix twice as R-'-------------------------------------------ﬂ
; ICE NEEDS when changes and sub-
many radios in a day, 8.1 Sould Ax  itutions often have to be made. : RADIO & TECHNICAL DIVISION OF MURRAY HILL BOOKS, INC. :
Vernon Taylor of Elgin, Te‘xas. Co'l{‘dtll:"EFTb)-‘igf Harggj&?k sés (gvsousros u Dept. RC-94, 232 Madison Ave., New York 16, N. Y. H
1 hio, writes: TE_for, 3 3

%:,-X,‘,esegevgg %Xrié\'m? j‘gt'Js. paid foreign)—and you get it on our n  Enclosed find $— — for books checked; or [J send C.0.D. for this amt. plus postage. @
{,ﬂ'& ?éxenbmk‘ EprouldnitdEeayih- aGlﬁAoRluAteNTEsE_DgXSISMONEY ABACK n ll)fz c{( am not fully satisfed, I may return the books within 5 days and recelve my money g
i . "
| | 3rd Edit. RADIO TROUBLE: |

a RADIO PHYSIGS COURSE D B e AR Ou S LEy
THS AR HUMER Y T | O s ;

L[]
[ | ia] €6 L vy a
How would you like to have Radio’s most widely ] D gzx';aiLatmnouE‘,vEniAﬂan? A .
‘éﬁ%'r’if&‘?.?g seﬂx‘ﬂegd e:’f)p%oit tgogglpmgleak‘éo ytﬁla%ln g [ SERVICING with the HANDBOOK D MODERN RADIO SERVICING 8
complished yradlo service man? Actually, ownership of 1 $9.50 ($10.50 foreign) $5.00 ($5.50 foreign) H
Ghirardi’s ODERN RADIO SERVICING means just
about that! Itmis theh onlg sinﬁle, u:lréeeﬁggl:é:glebog,? [] g ]
S -4 s8sssasassass X - . S0s sas s sesavesssas . .
%Qﬁaﬁh‘f” ol? bes‘t).mll::zs'.x'ual'rrllentg‘;l rgceiver trouble-shoot- L] SO o5 Oy '_‘ D00 QOO0 OJ O] - eseecessssencscses W
ng| proceid\ge; circuit a_nla:l%s(l)s; parts t?fﬁinglognd‘“:e;- [ | n
: . ages wi . :

! lt.)‘s_za{‘.onrsr:n!112618?5‘9’{“3&(]“98“0"8? 566 N eront. topica! W O AAQATESE cesx«se868000008000080000000000scssvansnistssesssaboMmocssassosanss :
1% Only $5 complete ($5.50 foreign). : -
. See Money-Saving Offer in Coupon! B G AL AEE: teiieratesens..City Dist. No. ........ 0 T A S e -

SREPAIR ANY KIND OF RADIO EQUIPMENT

® CREPARE YOURSELF FOR A BETTER JOB AT HIGHER PAY IN THE RADIO-ELECTRONIC FIELD |

\
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Ladd

New Radio-Electronic Devices

D.C. POWER SUPPLY

Federal Tel. & Radio Corp.
East Newark, N. J.

HE FEDERAL TYPE FSR-110 is a

compact light weight, portable unit, pow-
ered by Selenium Rectifiers, which can be
used anywhere a reliable source of D.C.
power is needed, such as for: Testing
electrical equipment, battery charging, op-
erating electrical and magnetic equipiment,
laboratory or experimental work, public
address systems and othey general low
voltage D.C. requirements.

SO

When used as a battery charger this unit
is capable of being hand carried to the de-
sired location and furnishing charging cur-
rent to a 6- or 12-volt battery. Thus it may
be used conveniently in garages or other
establishments where an efficient portable
battery charges is required.

As a power supply the portability of this
unit is extremely beneficial in that it may
be moved to various locations. such as lab-
oratory, production line, garage, signal
system, etc. The output is extremely flex-
ible as either high or low voltage can be
obtained by the operation of a switch and
either of these outputs can then be adjusted
by a twelve-point primary tap switch.—
Radio-Craft

ELECTRICAL CONNECTORS

Burndy Engineering Co., Inc.
New York, N. Y.

THE BURNDY HYSEALUG is de-
signed to provide a water seal for cable
ends. Hysealugs are made from pure cop-
per and silverplated. The barrel of the
Hysealug is indented onto the conductor
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while the shroud is compressed over insula-

tion to form a water-tight cable-end seal.

Installation is made with a Burndy Hypress
and a dual die which indents the connector
and compresses the shroud in one operation
for cables up to 1000 MCM. Hysealugs
above 1000 MCM are installed with sep-
arate dies for indentation and compression.

[llustration shows water-seal terminal
(Hysealug) for single conductor cable.
Other sizes and types (Hysealinks, Hy-
sealplugs, etc.) are available for cables from
No. 4 to 2000 MCM.—Radio-Craft

HIGH FREQUENCY
GENERATORS

Kato Engineering Co.
Mankato, Minn.

A NEW line of high frequency motor

generators has been announced by the
Kato Engineering Company. One of these
models is illustrated.

This machine is a motor and a generator
with frames cast integral. The cores of the
motor and generator are two distinct arma-
tures hut are mounted on one common
shaft. The whole assembly is encased in
an otl, acid, and water resisting plastic. All
revolving parfs ‘are carefully balanced
statically and dynamically insuring a unit
that will give satisfactory service for a long
period.

A great many combinations of A.C. volt-
ages and frequencies can be had in this
unit such as either 400 or 800 cycles. Also
motor winding may be tapped to deliver
60 or 120 cycles at either 1800 or 3600
r.p.m. Voltages from 60 volts on the tapped
winding to 250 on the 800 cycle winding.
Capacities up to 1000 watts may be fur-
nished. Motor can be wound for D.C. volt-
ages 110 or 220 volts D.C. input. This can
also be furnished at three phase at slightly
lower capacities.

Voltage regulation is approximately 6%
at 120 cycles and 24% at 720 cycles. Fre-
quency regulation i1s 1.6% at 1000 volt-
amperes,

This -unit is light weight, compact, being
approximately 1633” long, 834" wide, 13%4”
high, and weighs approximately 110 pounds
net.

At 2000 r.p.m. these units have a capacity
of 250 volt-amperes at 400 cycles, single
phase. 5% voltage regulation and is about
55% efficient. This also can be supplied for
three phase. When set up as a motor gen-
erator, this must be belt-driven.

Also available as a converter with a 12,
32-volt input, 150 watt output, 400 cycle,
single phase, 115-volts.—Radio-Craft

=y A - .

RADIO-CRAFT fo

WIDE-RANGE OSCILLOGRAPH

Allan B. Du Mont Labs., Inc.
Passaic, N. J.

U MONT TYPE 248 is a portable {n-

strument suitable for lab or production:
test purposes. Two units—the oscillograph
and the power supply connected by a 6-foot
plug-in shielded cable—facilitate handling
and installation. A removable cover protects
the oscillograph panel when instrument is
not in use. The power supply weighs 80
pounds ; oscillograph, 30 pounds. Units each
measure 147 x 18” x 21" deep.

This instrument reproduces either tran- )
sient or recurrent phenomena. Also accam-
modates phenomena of inconstant repeti-
tion rate. Leading edge of short pulses is nat
obliterated. The accelerating potentiar ap-
plied to cathode-ray tube is great enough
to permit study of extremely short pulses
with low repetition rates, usually observed
only with specialized equipment. ‘

Among the many interesting features of
this oscillograph are: Wide band vertical
axis amplifier usable to 10 MC. 4000 volts
accelerating potential applied to cathode-ray
tube, allowing observations of fast.writing
‘rate phenomena. Extremely flexible time
base generator to display signals which
heretofore required special sweep circuits.
Delay network in vertical channel, permit-
ting observation of entire wave -shape of
short-duration phenomena. Useful timing
oscillator for quantitative analysis. Trigger
output'signal useful for “synchroscope” a)
plications. Convenient mechanical i
which permits placing separate power s
ply on floor or shelf beneath lab ben
Storage space for cable and leads is
vided in power unit. Design is st
modifications to standard specs. c:

commodated to special order in the follo
ing respects: (1) E ;-L‘i‘ we .
(2% Marker oscillator ies ; 3
- pulse rates.

}
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Hij-g\_plo-c RAFT  for

It was a great day for radio communica-
tion when National Union engineers
developed the technique of gold plating
certain tube parts. For by this ingenious
means they measurably extended the life of
power tubes.

The object, here, was not to make power
tubes structurally stronger—or even more
durable. Already these tubes. were sound
enough mechanically to do a bang-up job. What
the N. U. process of gold plating did, was to
make the electrons behave. N. U. engineers
demonstrated that by gold-plating the grid wire,
they automatically eliminated a very disturbing
factor in power tube performance, known as

grid emission. The source of this undesirable
primary emission was imprisoned within the
gold. No longer could it interfere with the
planned and controlled electron flow within the
tube. Result—power tubes of a higher per-
formance level and longer life.

In the post-war period of competitive selling
—radio service men will be tremendously
assisted by National Union’s great electronic
research program. For many such improved
tubes to sell post-war customers, at a profit—
count on National Union.

NATIONAL UNION RADIO CORPORATION, NEWARK, N. J,
Factories: Newark and Maplewood, N. J.; Lansdale and Robesonia, Pa,

£l g N

Transmitting, Cathode Ray, Rec‘eiving, Special Purpose Tubes e Condenserss Volume Controls « Photo Electric Cells s Panel Lampse Flashlight Bulbs
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THE QUESTION BOX

tal = —

All queries should be accompanied by a fee of S0c to cover research involved.

If a schematic or diagram is wanted, please send 75¢,

tubes; over five tubes, $1.00.

Send the fullest possible details.
schematics whenever you have such.

of wdentification.

No picture diagrams can be supplied. Back issues:
each; 1942, 35¢ each; 1941 and earlier, if

to cover circuits up to five

Give names and MODEL NUMBERS. Include

Serial numbers of radios are useless as a means

1944, 25¢ each; 1943, 30¢
in stock 50c per copy.

RECEIVER WITH 56°S

® I would like a diagram for a 2-tube
receiver using 56's. I lave a 180-yolt B
climinator and can supply the 2Vs-wolt fila-
ment transformer. I would like to use this
with plug-in coils and two condensers, a
140-mmfd. and a 30-mmfd. (for ‘band
spreading). | hawve a 20,000-0hm wvolume
control—W .A.K., Galesburg, I,

A. The circuit shown should work well.
If your B-eliminator is not well filtered you
may find it necessary to add a 10,000-ohm
resistor between the 100,000-ochm unit in the
detector plate circuit and the high voltage
connection, and a large (8 or 16 mfd.) con-
denser from the junction of the two resistors
to detector cathode or ground. In a regen-
erative circuit, there is often a tendency to
hum, with plate supplies that give no trouble
in non-regenerative hookups,

Type 27 tubes could be used as well as
the 56’s, or if a 6-volt filament transformer
were installed, 76's, 6C5's or 6J5's would
give cxcellent results.

A 2-TUBE A.C.-D.C. SET

@ Please print mie a diagram using a
6C8 and a 1247 wn a circuit with one un-
tuned audio stage, detector and audio am-
plifier. Plug-in coils are to be used.—P.M.,
Akron, Oho.

A. Here is the diagram required. As
little or no gain can be expected from the
untuned radio-frequency stage, a regenera-
tive detector is used. Should the circuit os-
cillate with the 140-mmfd. regeneration con-
trol condenser full out, insert an R.F. choke
as indicated. The 10,000-ohm resistor and .02
condenser in the output circwt are for tone
control purposes, and may be varied to suit
circuit constants or listeners’ tastes.

If phones are used, a 1-1 ratio transform-
er or an output transformer with a 500-
ohm secondary may be employed. If speaker,
an output transformer with secondary suit-
ed to the voice coil and a primary im-
pedance of 10,000 to 15,000 ohms is correct.
Phones may he damaged by the heavy cur-
rent if connected in the 12A7 plate circuit.

100,000

SMALL PHONO AMPLIFIER
)

Py Will you please dratw me a circuit for
a compact phonograph amplifier? This
showld use tubes as in the list attached, and
be readily portable, but is to work off the

ordinary 117-volt electric lines.—AM.,
Heart Mountain, I¥yoning.
A. The diagram here given uses yaur

tubes and combines satisfactory gain with
small size. Circuit shown is for input from
a crystal pickup. If a magnetic pickup is

"
>

used, the 2-meg. resistor, the 05 blocking

condenser and the 4-meg. grid-leak may
be omitted and the secondary of the pickup

transformer connected directly from grid

to ground.

Almost any type of rectifier tube could be
employed with this circuit, and if still fur-
ther portability were required, an A.C.-
D.C. power supply might be used. Some re-
duction in gain and power output would of
course be noted, and in such a case it
would be better to re-design the amplifier
for a low-voltage tube such as the 25L6.

Left, top—A 2-tube receiver for 2!/5-volt filament supply.
Loft, bottom—A regenerative receiver with untuned R.F.

Right, bettom—Compact amplifier for semi-portable work.

}2gv‘n.c.
{FROM

X FILAMENT

> TRANSFORMER)

RFO. WERE IF NEEDED
PLUG-IN COILS

500,000
AAA
250,000
250,000
600,000

TO PHONESOR SPEAKER

290n

* + |
L] : apte -
600V "I _* ss0v

12A7 6086

CONNECTED TO CHASSIS ONLY

oy

"Ny f
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The chipped teacup of the PATRIOTIC Mrs. Jones

N

No matter who the guest—Mrs. Jones
brings out her chipped teacup with no em-
barrassment. On the contrary, with a thrill
of pride.

Not very pretty, that chip. But it bears
witness to the fact that Mrs. Jones has
her nation’s welfare at heart.

Mrs. Jones has given up all unnecessary
spending for the duration. By doing without
—she is helping to fight inflation.

Maybe she doesn’t know all the compli-
"cated theories about inflation. But she
does know that her government has asked
her not to spend.

So Mrs. Jones is making all the old
things do . . . not only that teacup. She’s
wearing her clothes for another year—and
another. She’s not competing with her
neighbors for merchandise of any sort.

And the dollars she’s' not spending now
are safely put away (and earning interest)
for the peacetime years ahead. Then those
dollars will buy things that can’t be had
for any Price today.

If we all are like Mrs. Jones, there will
be no inflation with skyrocket prices. If

g

we all are like her, dangerous Black Mar-
kets cannot exist.

A chipped teacup stands for all that...
for a sound, secure U. S. A.

7 RULES FOR PATRIOTIC AMERICANS
TO REMEMBER EVERY DAY

1. Buy only what you absolutely need. Make
the article you have last longer by proper
care. Avoid waste,

2. Pay no more than ceiling prices. Buy ra-
tioned goods only by exchanging stamps.
(Rationing and ceiling prices are for your
protection.)

3. Pay willingly any tazes that your country
needs. (They are the cheapest way of paying
for the war.)

4. Pay off'your old debts—avoid making new
ones.

5. Don’t ask more money for the goods you
sell or for the work you do. Higher prices
come out of everybody’s pocket—including

yours.
. L. . HELP
6. Establish and maintain a savings
account; maintain adequate life in- us
surance.
KEEP

7.Buyallthe WarBonds
you can—and hold ’em!

Useitup... Wear it out... Make it do . ..Or do without

A United States War messoge prepared by the War Advertising Council; approved by the Office of War

RADIO-CRAFT for

1
SEPTEMBER, 1944

Informotion; and contributed by this magazine in cooperation with the Magazine Publishers of America,

743
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Radio-Electronic Circuits

* WINNING SOLUTIONS OF SIGNAL GENERATOR PROBLEM
WILL APPEAR IN OCTOBER ISSUE OF RADIO-CRAFT

SIMPLE 3-TUBE PHONO

This simple three-tube phonograph am-
plifier gives very good results.

It is made completely of junk parts. The
transformer plate winding delivers about
185 volts to the plates, which gives more
output than a 6-inch speaker can handle
easily. With 300 volts on the 6L6 plate it
should run a 10-inch or 12-inch speaker.
If a 300-volt plate supply is used, a bleeder
tapped at not more than 250 volts for the
plate of the 27 should be incorporated.

The circuit is simplicity itself. I used
the transformer from an old Crosley
“Showbox” and an old salvaged audio
transformer. I found that connecting the
volume control in the grid circuit of the
27 cut out the bass response so badly that I
put it in the designated position. I do not
know why it did this. The filter choke
should be rated at 100 mills because a S0
or 75 mill unit heats up uncomfortably.

Parts List

1—10 mfd,, 25-volt electrolytio

1—.06 paper, 600-volts

2—8 mfd., 450-volts. electrolytic

1—125 to 200 ohm bias resistor

1—27, alternate 6CbH, 6SFb, etc.

1—6L6, alternate 6V6

1—80

2—250.000 ohm volume controls, one for the
control

l—power transformer output transformer, 2500
ohm imp. for 200-250-volt supply—4500 ohm
for 800-volt.

1—8 to 12 inch speaker

1—25,000 ohm bleeder if plate supply is over
260-volts (optional).

Joun T. Kaerz, Jr,

McCalla, Ala.
e

INSTRUMENT POWER SUPPLY

mere is another odd but useful power
supply. I own a Triplett 11758 which uses
portable batteries, now no longer available.
I had an old transformer which had the 2.5-
volt filament winding burned out but was
good in the S-volt and 325-325-volt sec-
tions, as well as the primary. The two vari-
able resistors were wound from old Cros-

TAUDIO
27 RANSF,

PHONO INPUT

250,000

- e
05
TONE
CONTROL
'% § m lo
D

~~ SPKR.FIELD

000N

250

7 OR ISH., 100
MA. CHOKE

g+ -2

Sw.

~

300w

250w -

250000 25w

HOv.A.C.

3-TUBE PHONO AMPLIFIER

>

ley and Majestic controls. I also had an old
50-watt 500-ohm resistor as a bleeder.

The variable controls irrthe primary con-
trol the voltage and thereby I am able to
maintain correct voltages constantly. I used
an old 100-volt D.C. meter to check on these
voltages. It plugs into the two jacks so that
I can use it for other purposes.

The —4.5 and +4.5 are in an odd place,
but this is correct for the instrument. For
gencral use, a 4.5 volt tap could be taken
off at the dotted line, thus using the same
minus terminal throughout.

I use a 6-prong socket and an old tube
base with leads to the meter, so that I can
plug it in wherever needed. It can thus be
used for other purposes than the meter,
but for any particular purpose, some adjust-
ment must be made on the line resistors and
voltages checked.

In this meter the power is used for only
two voltages, one for the signal generator

”I Leff—Power supply for
: the Triplett 1175B.

Below—Pre-amplifier used
with a radio set.

and one for the ohmmeter ranges. If this
were used for some types of multimeters.
there is danger that the voltages might cross
up and damage the instrument, so care would
have to be taken in adapting this to any
given instrument,
I have used this for three months now
with very satisfactory results.
PauL BANKS,
Washington, Iowas

PRE-AMPLIFIER FOR PHONO

Having an RCA 41907 unit on hand
which was used for hooking up a record
player, it occurred to me a crystal mike with
a battery pre-amplifier might be hooked up
on the same unit, so that phono or mike
could be used, or both, mixed together.

The 1H5GT and the 1G4GT build up the
level of the mike output to about equal that
of a crystal pickup, with similar input im-
pedances to the oscillator unit.

This set-up has been used for some time,
and works fine.

ALBERT STEWART,
Saginaw, Michigan

500 50W

PICKUP

T0 GRID
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12A7 i
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TRY THIS ONE!

HOME-MADE TEST PRODS

These prods cost practically nothing. The
only materials required are:

2 pieces 5" dowel 5 long
2 corks (34")
2 long pins and wire as shown,

—
LONG PIN WITH BLUNT END

$"MAPLE DOWEL PIN-1 CORK

Le 3.
-5 HOLE § HOLE

WIRE SOLDERED TO PIN HEAD—>

The large hole should be drilled first,
then the small. Best results are obhtained
when the wood is checked in a lathe and
the drill put in the tailstock and drilled at
high speed. If an especially neat job is de-
sired, colored fiber rods may be used.

Ricaarp KEnvON,
Middleton, Ohio

DUAL SPEED PHONO UNIT

The popular General Industries single
speed unit may be easily and quickly con-
verted so that it will also run at 3374 r.p.m,
as well as 78 r.p.m.

First remove turntable (held by a set
screw) and the movable drive wheel as-
sembly. Turning on the motor, 'file down
the shaft so that it is reduced to half of the
original pulley diameter. Leave an "
shoulder for the pulley to rest on when the
78 r.p.m. speed is desired (see illustration).
Adjustment of the spring tension will prob-
ably be required.

Changing from one speed to another is
had by simply removing or replacing the
sleeve.

WiLLian V. DRINKARD,
Bremerton, 11 ash.
StanLey O. WEIss,
North Bend, Wash.

TIGHTENING IDLER
SCREW TENSION
@ SPRING

SHAFT TURNED
TO CORRECT
SIZE

RUBBER IDLER
PULLEY

~LEAVE SHOULDER FOR PULLEY
HOLE TO FIT OVER

SCREW HEAD WILL HOLD TOP
OF PULLEY IN CENTER

\
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WAR-TIME PIN JACKS

To make pin jacks and plugs, all that is
needed is an old tube base and a socket for
it. Cut the socket and base up as shown in
the sketch, file or sand each piece to the
required shape, and you have excellent pin
jacks and the required plugs. The shaping
can be done very quickly on an abrasive
wheel.

Another feature of these jacks is that
they can be made without cost, as the bases
and sockets may be selected from damaged
or defective parts.

R. ALBerT GRENINGER,
Narrowsburg, N. Y.
.

COIL HOLDER

While attempting to improvise a wave
trap from an old I.F. coil, I hit upon the
following idea for holding it in place on
the chassis without using rivets or sockets.

I use three washers, first a hard fiber
or metal one, second a rubber washer such
as ‘from an old tire tube, and last a card-
hoard washer. Each is equal to the diameter
of the coil to be held. Now a screw and
nut hold them in place as .in the diagram
(2 1s the rubber washer). Simply press the
IF coil form over the washers!

MicUeL Varca,
Sao Paulo, Brazil

Lo UL e R TN i

NAIL FILE USES

Next to my long-nosed pliers and solder-
ing iron, the tool I use most is an ordinary
fingernail file. The radioman who does not
have one of these in his kit is overlooking
a very useful instrument.

Here are some of its uses:

: = il
First—As a probe, Loose wires are de-
tected by wiggling them with the file.
Second—Enamel insulated wire can easily
be cleaned by running it between the edge of
the file and your finger. -
Third—The end may be ground down and
used as a screw driver.
~ Fourtb—Filing of contact points or clean-
ing tube points, wires, etc., is easily done.
Fifth—When no sets conie in for repair
(which isn't often now-a-days) you can
always file your fingernails.

Bos FENSTERMACHER,
Upland, Ind.

'_.nJ B |

RADIO ALARM CLOCK

The diagram shows the set-up. When the
alarm .goes off, the winding key turns. A
metal rod is inserted on the Tod and another
wire fastened to a machine screw as shown.

As the rod turns with the key, it hits
the machine screw and thus completes the
circuit. I find it a novel way to wake up
in the morning by listening to music over
the radio.

MicuaeL F. BEnsoN,
Ft. Qu Appelle, Sask.

WIRE SOLDERED TO SCREW

§%%2ywm»ﬁgz;¢g
o 7/ f \

b 7

|
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v
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METAL ROD—

WIRE SCLDERED TO ROD

WOODEN FRAME

MULTIPOLE SWITCH

s : A
This is. an excellent switch for a number
of purposes, such as tone controls, band
changing, meter ranges, etc. :

Some volume control shafts and bearings
can be easily adapted to this switch. They
have the spring washer and pin or isplit
washer to hold the control arm tight. .

A square hole should be punched in the,
arm and the shaft rivetted on. The ground.
connection can be made by putting a large
lug under the nut. .

Don Lorzegr, s
Medicine Hat, Canada

\Zmoex WoLes\ |
y L" |

BRONZE SPRING
b & WAL H |
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THE VOLTAGE DOUBLER
{(Continued from puge 734)

R T e T e TR e

Condenser C,, taking the total voltage out-
put, must be a 450 volt unit. A good quality
choke with a husky iron core will improve
filtering and assure better voltage regula-
tion. By voltage regulation we mean the
securing of a fairly constant output voltage
from the power supply under normal work-
ing conditions.

FAIR VOLTAGE REGULATION

Fig. 3 is a curve which shows the opera-
tional characteristics of the 2575 used as a
half-wave voltage doubler. A curve showing
the characteristics of the 25Z5 full-wave
voltage doubler is given in Fig. 4 and a
® diagram of a typical radio receiver using a

voltage doubler arrangement appears in

Fig. 5. The voltage regulation is indicated

by the curves. For example, in Fig. 3, using

a 5 mfd. condenser for C, the output is 50

volts for a load current of 70 Ma., but de-

creasing the current demand to 20 Ma. re-
sults in a voltage rise of 200, and the new
output is 250 volts at 20 Ma. Using a larger
value of capacitance, the voltage regulation
is improved. If a 10 mfd. value is chosen
for C,, the slope of the curve becomes less

steep and an output voltage of roughly 185

volts is obtained at 70 Ma., with a voltage

rise of 115 and an output of 290 at 20' Ma.

If a full-wave doubler is used, the curve
in Fig. 4 for the 25Z5 indicates the regula-
tion. At 70 Ma. demand, the output voltage
i1s about 130 using 5 mfd. condensers. At

20 Ma. the output rises to 250, the rise being

120 volts. 1f 10 mfd. units are used, the

voltage shift upward is 80 volts, changing

from 200 at 70 Ma. to 280 at 20 Ma., which
shows the voltage regulation of the full-
wave voltage doubler to be better than that
of the half-wave type. In servicing voltage
doublers it is important that the polarity
of the condensers be kept correct. It is easy

even for an experienced man to make a

mistake because the wiring is often confus-

ing. Generally it is found helpful to use
separate units instead of multiple type con-
_ densers.

@
SIMPLER TUBE NUMBERS

Specifications now authorized by a Joint
Army-Navy Committee and the Canadian
- armed services will provide a uniform.sys-
~ tem of radio tube numbering throughout
- these forces. Before Pearl Harbor the

Army and Navy each had its own system

of tube nomenclature which was, in many

cases, unrelated to that of the Radio Manu-

factitrers’ Association and other commercial

type numbers. Early in 1942 work was be-

gun to prepare a Joint Army-Navy Specifi-
~ cation for tubes to be based on the use of
- RMA and commercial type numbers.

After the transition stage, during which
existing tube stocks will be used up, all
- tubes purchased and stocked by these organ-
~ izations will be fully interchangeable. This
. factor alone is of tremendous importance
" in the field, where replacements are needed
~in a hurry. Army tubes will now work in
- Navy equipment and vice versa.
Furthermore, by pooling their require-
‘ments the Army and Navy have been able
to improve the quality of the tubes. The

- 1N

the same tube meet two slightly different

els—Army News

rated at 250 volts, but 450 volts is better.

NO CIRCUIT ADJUSTMENTS NECESSARY
EACH ONE INDIVIDUALLY TESTED
ORDER NOW!

NG.  TO REPLACE  BY USING || NO.  TO REPLACE  BY USING
01 6K7 39/44 50 65Q7 7B6
02 25Z5-25Y5 2576 “or  125Q7 14B6
04  35L6-50L6  35A5 51 65C7 7F7
05 3575 3523 52 43 25L6-25B6-25A6
06 6A7 6AB |53 3575* 1215
07 1A3 ILA4 s 5Y3-574 P
09 1A7 ILA6-1LC6 5W4-5V4
i 1Q5 3Q5 56 41-42 7B5
2 6F8-6C8 7F7 57 . 6F5 7B4
4 6Z4-84 7Y4 59 6)5-6C5  XXL-7A4
5° 6P5 76 60 6H6 7A6
6 19 1J6 61 1A7 IR5
7 6K7 1A7-7B7 || 62 675/84  6X5-0Z4-6ZY5
8 TH5 1S5 64 80-83V 54
9 IN5 1T4 65 2576 25Z5-25Y5
10 TH5 1LH4 67 6V6 7C5
12 6A7 788 “or  6K6-6F6 7B5
14 6X5-024-6ZY5  7Y4 69 IN5 ILN5
15 6K6-6F6 41 70 6B8 7E7
16 6SA7 7B8 71 6F5 6K 5
“or  125A7 14B8 “or  6K5 6F5
17 6A8 7B8 72 3575 5027
19 6SFs  7B4 74 sz STASUL
4C7-12B7-7B7 || ** or W4-5V4.
0 125A7 " V4nz.c7 || 75 78 3944
21 12K7  7B7-14B7-7C7 || 76 3575%  35Z5 with bad tap
22 1Q3 354 79 125A7 14Q7
23 6N6 6B5 “or  6SA7 7Q7
24 12SA7 7A8 80 6B7 6B8
25 1A5 154 81 6B8 6B7
26 - 75 65Q7 82 75 6Q7
27 6Q7 7B6 85 6Q7 75
53 6SQ76SR7  6Q7-6R7  ||86 25L6-25A5.25B6 43
or 12SQ7 12Q7 87 16 19
,0  6QI-6R7  63Q7-65R7 |89 6B5 6N6
or 12Q7 i2507 ||
20 6SA7 717
or 125A7 1417 ' ,
42 A7 59
“or  125K7 ~ 7C7-12B7-7B7 NET JJYC EACH
45 4142 6K6-6F6

WRITE FOR GENERAL PARTS CATALOG
J

anufacturer no longer is obliged to make |

and quality of the new, standard-

SIGMON RADIO SUPPLY

708 BIGLEY AVE., CHARLESTON 2, W. VA.

IMMEDIATE DELIVERIES

AFT | for SEPTEMBER_ , 1944,
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Train Now for a

Secure Future in
Radio-Electronics
Engineering

There’s No Priority
On A
BETTER JOB!

Add Technical Training to Your

Practical Experience—THEN Get That |

BETTER Radio Job You Want!

CREI home-study training in practical
radio engineering enables you to go after—

" and get the better jobs that mean something
in radio. There's no priority on success—
but the better jobs are “rationed” to those
men who have the necessary technical ability.

Jobs that provide security—jobs that will
mean something long after “tomorrow” has
come and gone—must be won and held on
ability. The men who will retain the impor-
tant radio-electronics engineering positions
after the war 1s over are those men whose
positions are essential—whose abilities are
specialized.

CREI home-study courses in Practical
Radio-Electronics Engineering have been
studied by more than 10,000 professional
radiomen. Todav, hundreds of ambitious
men, just like yvourself, are taking our spe-
cialized spare-time training to give them
the technical skill to supplement their pres-
ent ability . . . to earn a better living . . .
and to create a secure place for themselves
in the great post-war world of radio and
electronics.

Don’t say YOU haven’t the time. CREI
courses are designed to De studied in the
most crowded schedules. You can study a
few hours a week without interfering with
your present work, So, write for all the
facts now—for this is the time to make
sure that your preparation for post-war
success shall not be “too little, too late!”

® WRITE FOR FREE 36-PAGE BOOKLET

If you have had professional or
amateur radio experience and want
to make more money—let us prove
to you we have something you need
to qualify for a better radio job.
To help us intelligently answer your
inquiry — PLEASE STATE
BRIEFLY YOUR BACKGROUND
OF EXPERIENCE, EDUCATION
AND PRESENT POSITION.

CAPITOL RADIO
ENGINEERING INSTITUTE

Home Study Courses in Practical Radio
Engineering for Professional Self-Improvement

Dept. RC.9,'3224—16th Street, N. W,
WASHINGTON 10, D. C.

Contractors to U.S. Signal Corps—U.S. Coast '
Guard—Canadian Broadcasting Corp.—Producers

of Well-trained Technical Radiomen for Industry
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HIS is an automatic regulator operated by

motor control. As described here it may be
used in connection with the automatic regulation
of a lighting system as in a classroom or audi-
torium so that constant lighting is maintained.
Two sources of illumination are used, such that
when the primary source increases or decreases,
the secondary source wsill automatically compen-
sate.

A photo-electric cell 24 is provided in series
with resistance 25 across a voltage source 16, 17.
The grid voltage of tube 22 is determined by the
amount of illumination falling K on the cell, and
adjustment of the resistor 23 determines cathode
bias.

The center-biased relay 10 has two arms whose
cores cooperate with coils 14, 15 which are con-
nected across the D.C. supply. Resistor 21)may
be used to balance the pull of the coils so as to
belance fhe relay lever 11. When the relay is
thrown off balance because of an excess of ener-
gization of one of the coils, one of the contacts
19 or 20 will be opened. Due to the spring
arrangement, these contacts are normally both
closed.

Each of the contacts 19 and 20 lead through

- Progress in Invention

Conducted by 1. QUEEN

MOTOR OPERATED AUTOMATIC REGULATOR
Patent Np. 2,346,794

limit switches to one winding of a reversible
motor, 9. When this motor rotates, the nut 7
travels up or down the screw 8, so that the
brush b increases or decreases the voltage from
the autotransformer 4. This in turn raises or
reduces the brilliancy of a bank of lights, 1.

With the entire device balanced at the normal
illumination level. current flows through both
motor windings, providing a powerful braking
effect so that the motor is stationary. Should the
normal illumination be decreased for some reason,
the resistance of the photo-cell increases, causing
the grid voltage to become more negative. Since
plate current flows through winding 15 only, the
relay arm on the left will be pulled downwand,
opening contact 19, shutting off current through
motor winding %e. The motor rotates, pulling the
nut 7 upwards and causing an increase of illu-
mination from the bank of lights 1 until normak
lighting is again established. The system works
in the opposite manner when illumination is in-
creased.

The limit switches provide a stop in both
directions should the nut 7 travel too far up or
down. The corresponding motor winding will be
opened, preventing further movement.
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MICROPHONES
(Continued from page 724)
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directional. The pickup of the ribbon mike is
eomposed of two loops (see “Microphone
Placement” in last month’s Radio-Craft)
one of which is out of phase with the other,
that is, when the pressure is positive on one
side it will produce the same ribbon deflec-
tron that a negative pressure will produce on
the other. The response is approximately as
the cosine of the angle. On the other hand
the response of a dynamic microphone is
non-directional, a circle, If we add up the
Tesult of each we obtain the curve known
as a cardioid, as shown. This is, OC (dy-
namic) plus CB (ribbon) equals OP (car-
dioid), for any desired angle. In the lower
half of the circle, the ribbon mike response
35 considered negative (is subtracted).

Applications:  Noisy locations and
wherever it is necessary to concentrate the
pickup into a narrow beam or to exclude
sound from a given direction. Used uni-
versally in concert halls and auditoriums.

The basic types of microphones have been
described. There are many forms which
these instruments can take, m order to pro-
vide some special characteristic. For mili-

mikes, ‘mikes which are actuated by throat
movement (during speech) and others are
s use. Their construction is such that some
desired characteristic is obtained, such as
interference elimination, compactness, etc.

An excellent brief table of microphone
characteristics has been prepared by the
Stevens Institute of Technology, and is

_ presented on page 723.

RO

FOXHOLE RECEIVERS
(Cantinued from page 730)
e e e

Gillette razor blades mounted on an in-
sulating base of paraffined wood, and held
against a block of wood or hard rubber
by two brass springs, to which the binding
. posts are connected.

“A piece of pencil lead is laid across the
blades. A piece of incandescent lamp. fila-
“ment with a small weight fastened to its
center may be used instead.”

Several years before that however, your

called the “Nickel Detector” shown in Ex-
hibit No. 5. Here you see an ordinary nickel

“small block-of wood. Now take a pencil and
wind a piece of copper or brass wire all
| the way down to its point. This gives you

a conical sort of spring. You fasten this
with another thumbtack as shown. Now ad-
just the spring on the surface of the nickel
and with your headphones on, you will soon
nd the spot where reception is best,

- Years before this, to be exact, in 1906
your schoolmaster constructed and sold
hrough his historic E.I. Co., several thou-
sand “Auto Coherers.” This is shown in
Exhibit No. 6. As the illustration shows,
t is composed of two binding posts and a
zlass tube in the center of which we place
§ome ordinary polished carbon grains, such
: are used in ordinary microphones. Only
out a dozen grains are needed which
hake contact with the two metal or carbon
ugs shown in cut. The “Auto Coherer,”
robably one of the oldest of the type,

r it, it will give good reception continu-

'-CRAFT for
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contains a few drops of mercury. By taking
the metal plugs from the binding post and
substituting the two carbon rods shown at
the teft and then placing a small drop of
mercury into the glass tube between the
two carbon rods, good reception is had. The
trouble with this arrangement however is
that slight jarring spoils radio reception.
If you have been good observers, you
will have noted that everyone of these detec-
tors works on the tmperfect contact prin-
ciple, or perhaps should we say on the ligh
resistance contact principle? Any combina-
tion of this type works in a fashion—some
better, some worse. You can even take two
ordinary penny nails, attach a piecc of wire
to each and then lay another nail loosely
over them. This combination works well.
A variation that works somewhat better is
fashioned exactly the same except that you
use three clean flashlight battery carbons.

Here too, the'arrangement is that two car-
bons rest on the table or on a board. The
third carbon lies loosely over the two others.

Old-time electricians will recognize this
set up as the good old Professor D.D.
Hughes” Carbon Microphone—now hoary
with age—and invented by him when the
Bell telephone first came out, in 1878.

At that time there was invented an ava-
lanche of imperfect contact devices used for
microphone purposes. Later on in the early
1900’s, when wireless was young these ideas
were picked up again and made use of—
and now in 1944 the GI's have re-discovered
them for their foxhole receivers.

All this goes to show that there is little
new under the sun. The French have a good
proverb for it: Le plus ¢ca change, lc plus
c’est la méme chose. (‘The more you change
it, the more 1t remains the same thing.)

Class dismussed!

tary purposes, for instance, lip mikes, hand ||

ME HAS YOUR BATTERY

schoolmaster had made a simplified detector |

- held down by means of a thumbtack on af

ks very well and unless you shake or |

[he little bottle pictured at the right |
" SEPTEMBER,

His message must get through! Lack of a “Walkie-Talkie” battery
might mean death. .. not for one man but for thousands? The very
dry cells that normally go into your batteries now supply the vital
voltage for “Walkie-Talkies.” That means limited supplies “over
here,” so use your available Burgess :Batteries
sparingly,..and handle them carefully as eggs.

BURGESS BATTERIES

IN THE NATION'S SERVICE
On the Fighting Front—On the Home Front

Free Battery Hints—Write Burgess Battery Co., Depl. C-1, Freeport,lli.

1944

At Adwis ) 3N
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rFOR SALE>

HARD-TO-GET ITEMS

All items are brand new, except where indicated. ALL
are In PERFECT WORKING ORDER. In many cases,
the parts alone total more than the price we are
asking. Satisfaction guaranteed or your monecy back.
ORDER FROM THIS PAGE. Use our convenient coupon.
Include sufficient extra remittance for parcel post
charges, otherwise order is sent express colliect. Any
excess will be refunded. All €.0.D. shipmonts require
209% deposit. No C.0.D. shiioments on orders for loss
than $5.00. If full remittance accompanies order de-
duct 29, discount. Send money order, certified check,

or now U, S. stamps. No €. 0. D.’s to foreign coun-
tries.

THE MAGIC ELECTRIC WELDER

Here

is one of the
most compact, practi-
cal welders we have
ever  seen. Anyone
can use It for shop,
furm and home re-

per, bronze, b
Complete with pow-
er unit, Bame and
motallic arc attach-
two welders in one), Carbons, fluxes,

ments,
rods, mask included. Just piug it in any electric out-

(Roally

lt:t. I110 volts AC or DC. For hobbyist or profes-
aionail.

GET IN ON THE GREAT WELDING BOOM. This fine
set quickly teaches you welding. Low cost to operate—
about Bc an hour. COMPLETE SAFETY is ussured. No
fumes with this outfit. SET COMEJ COMPLETE—noth-
Ing oise to buy.

Used by the U. 8, Navy. American Tel. & Teleg. Co.:
Esstman Kodak Co.. Bell Laboratories. etc. BRAND
NEW OUTFIT. Guaranteed for one year.

Simple instructions with cach set,
ITEM NO. 1
YOUR PRICE

WESTERN ELECTRIC BREAST MIKE

This i a fine light-welght air-
craft carbon microphone. It welrhs
only 1 lb.

Mike comes
mounting and
Ink adfustiment s0 that it can be
adjusted to any dosired vositiou.

breastniate
2-way swivel.

with
has

There are woven  straps; one
®oes wmround neck., the othor
fround chest. Straps  can  be

snapped on and off quickly by
Ingenious arrangement.
This excellent mike
sdapted for home brondeasting
private communication systems.
dismounting breastplate. it can
used as desk mike.
Comos comnblele with  6.foot )
cord and hard rlln)ber plug. Finished In sherardizod

plate. non-rustable,
THIS IS A BRAND NEW MIKE. IT HAS NEVER
SOLD AT SUCH A LOW PRICE BEFORE. I%RXG-
]

INAL LIST PRICE $15.00. Shlpping woight, 2 .
.................. ... $2.55

ITEM NO. 152
YOUR PRicE
POWERFUL ALL-PURPOSE INDUCTION
MOTOR
IDEAL FOR EXPERIMENTERS 101 useS

Stun(llly constructed to precision
standards, this seif-starting shaded
pole A.C.-induction motor s pow-
erful enough for a number of uses.
Some of these are: Automatic Tim-
ing Devices. Curroent Interrupters,
Klectric Fans, Electric Chimeos,
Window Displays. Photocell Control
Devices, ®lectric Vibrators. Small
Qrinders. Buffers and Polishers,
Minlature Pumps, Mechanical Mod-
ols, and other applica-
tions.

Consumes about 13 watts of
power and has a speed of 3.000
r.o.m, When ?onrod down,

ate an 3IB8.inch turntable
with 200 Ibs. dead weloht—THAT'S POWERI

Dimenstons 3”7 high by 2% wide by 184" deep:
has 4 convenient mounting studs: shaft is Ta” long
by 3/16~ ns In self-allgning oil-
retainin 110-20 volts. 50-0a0r

cycles, $.| -95

LIMITED QUANTITIES!
PROMPT SHIPMENTS!

It’s Easy to order—Clip Coupon—Order from
This Page—No Catalog Sent.
(See Corresponding Ad. Page 754)
MAIL TODAY—NOW!

an
can  bhe
o
DBy
be

m

Sirens,

dinmeter, and
bearings. DNesioaed fap
C. only, Shp., Wt. 1 1b.
ITEM NO. 147
YOUR PRICE

Fig. 6 — The "Sync
Ghost” looks like
pieces torn out of the
picture, and is one of
the most annoying
members of its fam-
ily, as it

ruins  an
otherwise clear im-
age. The . fiqure at

bottom of page is a

combination of the

efforts of several vari-
eties of ghosts.

TELEVISION GHOSTS

Fixed ghosts may be caused by reflection
from two or more objects. If several appear
on the screen with the main image, the result
is a bad blurring like an out-of-focus pho-
tograph. Fig. 3 is a typical “smear ghost” as
this pattern is called. “Racing” and “pulsat-
ing” ghosts are special types of fixed

-ghosts. The first is a multi-reflection ghost
in which the various patterns appear one aft-
er the other rather than simultaneously. The
result is a ghost racing across the picture in-
stead of a hlur. The pulsating ghost remains
fixed but varies in intensity, appearing and
disappearing in true ghost style.

Still another type is the “negativé ghost”
shown in Fig. 4. In this case, the ghost is
not only displaced on the screen, but has its
polarity reversed, white appearing as black
and vice versa. IFig. 5 is an example of the
negative ghost. The white “CBS” may be
seen easily, as well as a fixed positive ghost.

A different kind of ghost is one that af-
fects the synchronizing signals. The image
is relatively steady, but the synchroniza-
tion signal comes and goes. The effect is to,
“tear pieces out” of the pattern (Fig. 6).

There are numerous combinations of these
ghosts, and a number of others which may
not be a combination of those described. One
of these is the “bouncing ghost” in which
the image becomes stronger and weaker, or
appears to bounce into and out of promi-
nence on the screen. It is thought this may
be due to some obsta-
cle between transmit-
terand receiver,which
results in the sign be-
ing transmitted by re-
flected paths only.
Since the strength of
a signal on. a reflect-
ed path is not as

‘-------------------------q
[
! HUDSON SPECIALTIES Co. .
[ ] ; [
g 30 West Broadway, Dent. RC-9-44, New York 7, N. Y. ’
8 I have.circled below the number of the items I'm (]
§ ordering. My full remittanco of B.,....,.... |
cludo shipping charges) {3 enclosed. (NO C.0.D.
] ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.)
B or my dovostt of $.......... is enclosed (2007, U
§ reauired), ship order C.O.D. for balance. NO €.0.0. I
] ORDER FOR LESS THAN $S5.00. (New U. §. stamps. (]
check or money order accepted.)
: Circlo Itom No. wanted 1a7 152 188 :
[ (|
'Name........ ........... R B orfe Al s Bl :
e |
ll\ddress ...... R N T T . ....l
[ Pleasoe Print Clearly :
| |
(] [
([ i T16 00 b ool o o db B o o =Bl AT
u Bend remittance by check, stamps or money orderg M
B rexiater letter If you sond cash or stamps.
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steady as that over
the direct line, differ-
ences in strength may
cause the intensity to
drop and rise. The
“pulsating ghost” in
which a fixed ghost
rises and falls in in-
tensity, while the
main image remains
constant, is a variant
of this type. An ex-
ample of what can
happen when a com-
pany of ghosts fore-
gather is seen in Fig.

=

TYPE G

SYNC GHOST
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- frequencies gives no clue to what their ac-

J

(Continued from page 720) i

These ghosts have heen more noticeable
at the upper end of the present television
band, and are partly responsible for the fear
of moving into still higher frequencies, Such
“reasoning’’ is not well founded, as the be-
havior of waves at the present television

tion might be in a part of the spectrum
greatly removed from the present alloca-
tions, It is a form of the old argument
which hampered the growth of short-wave
radio for so many years. Since radio waves
became more undependable as-they became
shorter (it was argued) most communica-
tion would have to be carried on a fre-
quency lower than 500 Kc., and above =
1500 Ke. the spectrum could be considered
worthless. ] '
This formulation was actually adopted in
1912, and the area below 1500 Kc., pre-
sented as a free gift to the amateurs. Only
after another twelve years were they abl
to prove that these wastelands of the eth
were more valuable than all the rest of the
known spectrum. It would be a pity indeed
if 1912 reasoning were to be allowed to im: '|
pede the advance of science in 1944.
From the practical point of view,
ghosts do not present too great a prob
It is necessary only to use directional a
so erected that the direct signal is rece
at maximum strength and all reflected sig
nals are reduced to a minimum. N ]

Ja > -y
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NOW-—A RECHARGEABLE FLASHLIGHT CELL

ECESSITY is the Mother of Inven-

tion. This s never more clearly dem-
onstrated than in times of stress such as
these. We see all about us new develop-
ments, new substitutes, new methods, all
designed to maximize our war effort. We
hear of new types of airplanes, tanks, ships,
radiotronic and electronic design, synthetlc
rubber, new drugs such as penicillin being
used for the first time.

We probably have all wondered at one
time or another whether it would ever be
feasible to use rechargeable flashlight bat-
teries. An average dry battery will light a
bulb for an hour or two, then begin to fall
off in efficiency, until ﬁnally it is a total
loss and must be renewed. This has always
stood out as a great waster of material
and time. Since zinc, a most important war
metal, is used as the negative pole of dry
batteries, if it were possible to eliminate it,
a great stride would have been made to
conserve g vitdl material,

The development of a RECHARGEA-

+BLE FLASHLIGHT CELL then should
call for unusual interest. Such a device has
recently been brought out by a prominent
Cincinnati manufacturer. This cell involves
no critical materials, and when exhausted,
may be readily recharged and restored for
further "tise. It has been appropriately
‘?amed the VICTORY, the battery with 400
ives. i
The Victory rechargeable ccll is as large
as 2 type D cells ordinarily used in flash-
-+lights. Its overall life is claimed to be equal
approximately to 800 dry cells, and during
its life time saves about 109 Ibs. of critical
materials, It will operate a flashlight bulb

e ——

ko

about three times longer than the dry cells
it replaces. Charging may take place from
any source, either AC or DC, or even an

_ordinary 6-volt auto battery.

The photograph illustrates one of the
cells connected to its charger. The Victory
is a slightly modified lead-acid storage bat-
tery which uses only 72§ of an ounce of
diluted sulphuric acid absorbed by glass
wool. It weighs 13 ounces and has a ca-
pacity of 2500 to 3000 M.A. hours, as com-
pared to only about 1250 M.A. hours for
equivalent dry cells. It measures 23§” high
and is 114" in diameter, Fully charged its
voltage is 2.2, which drops to 1.8 at the dis-
charge point. Its average value is 2 volts.

This device, compact, convenient and
effictent as it is, should prove a distinct
boon to air raid workers, firemen, public
utilities and civilians.—I.Q.

[ ]

Post-war prediction of a radio stove
which receives its power from a super-high-
frequency central station and may be tuned
in by turning a dial was made in connection
with the announcement of a new center for
industrial high-frequency research at Co-
lumbia University. Whether this prediction
should be taken seriously or otherwise is
not clear,

®

Baseball broadcasts <for the overseas
forces have been arranged by the Armed
IForces Radio Service. The last hour of a
big-league game is broadcast in spme in-
stances, and the last 45 minutes in others.
Play-by-play accounts are transcribed so
they can be received by troops on the vari-
ous fronts at convenient listening hours. It
1s believed that the baseball progrdms reach
our troops in whatever quarter of the world
they may be,

4
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Simple point-to-point,

REPAIR ANY RADIO
IN MINUTES — NO TESTERS NEEDED

Learn how to locate the source of trouble in any radio without equipment,
Meake necded tests, measure voltage, trace the signal,
resigtor, small condenser, and a crystal detector. Inject signals without
any slg'nal generator. Test parts by the new Comparison method. Test: tubes:
without equipment. Repair any radio expertly following illustrated, simpli-
fied plans. Improve your .radio servicing ability. Examine and apply the
- plag for 10 days without obligation or risk. Send coupon today.

SEPTEMBER,

Find radio faults with a new simplified method.
Repair radios in minutes instead of hours. Revo-
lutionary, different Comparison technique permits
you to do expert work almost immediately. Most
repairs can be made without test equipment.
cross-reference, circuit
suggestlons locate faults quickly and easily.

prints.

New 1944 Edition

COMPLETE
$4 50
ONLY

SPECIAL OFFER
READ THE DETAILS

Learn trouble-shooting short-cuts; find any radio fault
with ease. Follow the tests shown on 16 large circuit blue-
Over 1,000 practical repair hints.
simplified tests using a 5c¢ resistor and any filter condenser.
Introductory material for beginners and to serve as review
for experienced radio men. Several chapters on test equip-
ment, Complete plan in manual form, 112 pages,
inches. Sold on no risk trial. Money-back guarantee.

SUPREME PUBLICATIONS:

328 S. Jefferson St.

Hundreds of

8% x 11

Chicago 6, lllinois §

by using only a

NAME:

1944

Ship postpaid the new complete Simplified Radio Servicing by I
COMPARISON Method manual for 10 days’ examination. I am enclos- 1
ing $1.60, full price. I must be entirely satisfied or you will refund 1
my “total remittance.

© 08 8000080000008 088 0000000089000 000dit0000008 808000880000 :
-

ADDRESS: ..;.o'..oo."........0{'.t..o..cco.o.o".'.o"co.o\cc..o.
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“KNOW-HOW **
IN A PACKAGE

JUST 70¢ BUYS:

< No. 1

Techatcal Manual

35¢

No.2>

Yube Complement Book

35¢

No. 3 >
Characteristics
Sheet

FREE

No. 4 >

Correlation of
Tubs Types {or
Substitution Chart

FREE

® If your jobber cannot supply you, ma:l
your order to Frank Fax, Dept. RC-7 Sylvania
Electric Products Inc., Emporium, Pa.

SYLVANIA

~ELECTRIC PRODUCTS INC.

RADIO DIVISION
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THE ETHERSCOPE

......

across the oscillator tuned circuit. As the
hias is reduced, plate current flows, the im-
pedance drops, and thus loads the tuned
circuit, causing a slight change of frequen-
cy. Fig. 1 (b) shows a slight elaboration
of this circuit. A large condenser is placed
between the tuned circuit and the control
tube. When the control tube is cut off} the
cold side of the condj:nser is virtually open
or free. As the tube passes current, the im-
pedance of the cold side of the condenser
to ground decreases, and the shunting effect
of the condenser on the tuned circuit be-
comes appreciable. This method did not give
very satisfactory results, the frequency
excursion was not enough, and non-linear-
ity was present.

The Reactance Tube circuit 1s widely
used for M work. It is sometimes known
as the “Inverted Miller Tube,” although
this inadequately expresses its action.

There are several ways of using the Re-
actance Tube, and several factors governing
the choice of methods to be adopted for the
Iitherscope. Fig 2 (a) and (b) show cir-
cuits that produce capacitative reactance,
whilst those of 2 (¢) and (d) give induc-
tive reactance,

SUITABLE R.F. OSCILLATOR

Normally, it is desirable to use the Ether-
scope in conjunction with some given re-
ceiver. But the type of local pscillator is
of some importance. It is necessary to use
the available reactance change in the most
profitable way, if maximum excursion is
to be secured.

For instance, when capacitative reactance
circuits (such as in Fig.”2b) are used, it
is obviously desirable to employ a high L/C
ratio in the oscillator. tank, so that the
varying capacity effect represents a large
proportion of the total tuning capacity. This,
however, has the disadvantage that as the
main tuning condenser is varied, the per-
centage frequency excursion will alter, being
maximum at the high frequency end of the
band. Where this is undesirable, the in-
ductive reactance systcm suggests itself.

For certain applications, it may be de-
sirable to obtain a constant frequency ex-
cursion, independent of mean frequengy.
This calls for a heterodyne oscillator.

Whichever system is employed, it is im-
portant that the reactance developed be
shunted across the whole of the oscillator
tank circuit. This cannot be done with
Hartley and Colpitts oscillators, and so it
is desirable to use circuits that are grounded
at one end, such as the electron-coupled,
tuned-grid, and negative-transconductance
arrangements. -

When the deviation ratio is low, 1t is

i

IS
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(Continued from page 727)

permissible to change the frequency of the
local oscillator alone, and use band pass
(or staggering) on the R.F. stages. But
the Etherscope demands a much greater
deviation ratio than bandpassing will per-
mit. Consequently, whatever the merits of
the various electronic circuits may be, the
arrangement hecomes clumsy when each
R.F. circuit has to be similarly treated.

MECHANICAL FREQUENCY
MODULATION

The various eclectronic circuits having
proved themsclves unsuitable for the wide
band requirements, it was decided to re-
course to the less classic but simpler sys-
tem; the motor-driven tuning condenser.
Greater frequency excursion is possible,
lincarity is good and the action is positive.

There are, however, several disadvan-
tages, the first being the extreme care re-
quired in the mechanical design and con-
struction. The condenser must be capable
of fairly hjgh rotationa! velocity. It should,
therefore, be dynamically balanced. Wiper
contacts to rotor plates are out of the
question, and so split stator construction is
essential, the rotors being free electrically.
The motor must be free from vibration, or
else modulation effects, microphony and in-
stability may occur.

Synchronism must be attained between
time base periodicity and condenser speed.
This is usually done by means of switch
contacts operated from the motor shaft,
which are connected through a battery to
the oscilloscope synchronizing circuit.

Since the rotating condenser passes
through maximum and minimum ae®pacity
twice per revolution, the second half-revo-
lution is not required, and should net ap~
pear on the screen. (Fig. 3a). To prevent
this, the oscilloscope may be blacked out
for the second half revolution of the con-
denser, the base line recentered, and ampli-
fied to occupy the whole tube. A better
method is to operate the time base at twice
the motor speed, synchronize every other
cycle, and black out every other scan of
the beam. (Fig 3b). It is desirable to
black out every other scan, primarily to
make the brilliance of the vertical signals
equal to that of the base line, and secondly
to prolong the life of the tube.

THE FINAL DESIGN

This mechanical system proved to be
suitable for the KEtherscope. A frequency
excursion of some 15 per cent was ob-
tained on the 45 Mc. band. The condenser
consisted of an aluminum alloy cast frame
measuring 4V by 2% by 2 inches, the stator
plates being mounted on ceramic rods, The

-~
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- rotor spindle was mounted on ball races.
‘The split stator plates were mounted on
ceramic rod supports. Threc gangs were
used, and the center section was set dia- HERE’S

~ metrically opposite the other two. This,

together with a small counterweight,

. served to balance the shaft. A shock-ab- T“E

sorbing coupler was used to couple the mo-

‘tor to the condenser. A Hallicrafter
S-20-R receiver was usecd, its band-spread
gang being replaced by the rotating con- poputAR
denser. The motor was Jocated at the back,
behind the set.

Two sets of contacts were used, one to

Black out every alternate scan, and the

- other to provide syﬁchromzatlon for ‘the

~grigger tube. Both were actuated by cams

-on the motor shaft.

The circuit for_blacking out .alternate
~.seans. is shown 4n Fig. (4a). With contacts
ssflosed for the unwanted scan, thé brilliance
. —woentral is retarded to minimuni, When the
.~ “wcontacts are .open, the brilliance control is
- -ﬂesconnected and a suitable voltage from
“the .1main hxgh ‘voltage potentiometer taken
“direct to the grid of the tube. it is neces- : LIKE 8o many servicemen, you'll want to work
- —sary to complete ‘the grid-cathode circuit y . i
~ »with a S:megohm resistor. The 1-megohm { With this completely portable :all-around utility instrument. Large meter
esistor acts as a safety device, should the |, calibrated and protected by unique switching arrangement. Reduces error
—contacts accidentally become grounded, but o d
it does not prevent the dimming woltage possibility, easy to read.

from reaching the grid. Other G-E units.available for testing electronic circuits and component

The synchronizatiorr is accomplished by 3 s scillat il d ist brid
arranging a battery to be switched into the Rarts are: audio osciilators, oscilloscopes, condenser resistance bridges,
‘the sync-ground circuit, so that it re- | signal generators and other utility test instruments.

“ceives a momenta ulse for every revolu- . .
“tion of the conde;{e‘ﬁ (Fig. 4b). éSlmce The It’s a new G-E line —developed by G-E engineers—to help you do a bet-

8 time! ‘base operates at twice motor speed, | ter service job. Electronics Dept., General Electric Co., Schenectady, N. Y.

' it receives the synchronizing pulse every
second sweep. It is nccessary to adjust by
trial and error, the moment at which the GENERAL@ELECTRIC

1dbulse takes place, with respect to the con- OGS
enser position. .

It was desirable to vary the bandwidth, ELECTRONIC MEASURING INSTRUMENTS
and this was done by fixing a midget. 100 ‘
“MMF. -air-spaced padding condenser in i 5
series ‘with each section of the rotating HALLICRAFTERS * HALLICRAFTERS

7 RECEIVER HEADQUARTERS

togethe'r they _comprxsed the bandw:dth
éot the WNation

- gcontrol.
BEFORE the war Bob Henry served the amateurs

- The Etherscope is an instrument worthy |
- of further development, and it will attract |
as the world's largest distributor of communications
veceivers,

the attention of many experimenters. When
perfected, it will undoubtedly, find many
phc'atxons in police, aircraft, amateur and
station monitoring field, as well as many |
“mtercstmg uses -for the expérimenter.—
Electronic Engineering (London). .

&
Now. Henry Radio. is Hellicrafters receiver head-

\OOTS : gquarters for.the Nation at war. Hallicrafter Re-

gg;,rg ?}fléthhggaﬂ,iaS:ﬁ%i?geﬁ 3;? coivers can be supplied on AA-l priority. | can

“stallations, according to a Jetter sent to | . us'u;ﬂly supply SX-28s at $179.50, SX-25s. at $94.50,

f ‘,ﬁe _magazine Broadcasting last month by and PM-23 speakers at $15.00 at once. It takes

ajor Armstrong. ‘ £ jongerto supply other medels.

dla ;t;;ziﬁmprﬂggrg?sntscgf/esgéﬁmsa;é SCI(I)?: |3 COMPLET Soon, it is hoped, non-priority orders can be filled
ng a statement made in a r,ecent issue | STOCKS and Bob Henry can-become again Hallicrafters

at magazine, he says: 1 have in_stock NC- headquarters for the nation at peace.

s . b~ 200s $174.50 complete
From ‘the very start of FM the initial and some Hallicraft- Fhave stores at Butler, Missouri, and at 2335 West-
-hawe been substantially less than AM. | | for immediate deliv- woed Blvd., Los Angeles 25, Calif.

“cost of equipment and the cost-of opera- ers receivers available

SUALAVEDITIVH ¥ SYILEVIDITIVH ¥

. 4 iorit; d
ese costs will steadily decrease with the f;i ‘}';"(‘,’;2‘;2 yp:!“]ts
C ning of large-scale manufacture, and with 1 without priorityzlngg- Your orders and in-
e-mtmductron of unattended remote con- ' ::;ns:ictttli?l;rs t:b'es.' quiries are invited.
rolled transmitters advantageously placed transformers, resiste 1
i -n ominate the surrounding terrain. ors, condensers, pan-
Y ‘t h:;s londg beten practical t(:hoperate Stf- T Pl 2 ei‘,ﬁ;,m’f;’i‘;; BOb Henl‘ y, W9ARA
ions of moderate power in this way. In invited.
ct the more exacting requirements of the : HENRY RADIO SHOP S
ate police systems have been met for years : - .
precisely this manner. I believe that the Butler, Mo. and Los Angeles, 25, Calif.

too fa dlstant when transmitters
Rl b Sg;‘ctg‘:da,‘jg “WORLD’S LARGEST DISTRIBUTOR OF COMMUNICATIONS RECEIVERE™
¢ ic address .| :

quoment [ %k ok ok Kk k k Kk Kk Kk K

MBER, 1944 : ' Ul- T e S ©t 753
el _-';-.'.‘ Hl:':l 4
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..for Everything

in RADIO and
ELECTRONICS

e ) ALLIED

REPAIR and ~ First!
F REPLACEMENT h
PARTS *
,AVA"'A?“, Thousands use
without priority | Allied’s nation-wide
service. Centralized

-

here are today’s largest and most com-
\plete stocks upnder one roof. Over
10,000 items from all leading manu-
facturers . . . for the Armed Forces,
Radio Training, Laboratories, Indus-
t¢ry and Service Replacements. Our
experienced staff simplifies procure-
ment—expedites delivery. Call ALLIED
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Write, Wire, or Phone Haymarket 680Q
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book.
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ELECTRONICS AND AIR POWER
(Cosntinued from page 719)
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Nno time was any sea-power-vs.-nir-power
question. It is largely a journalistic con-
coction of news commentators, publicity-
seeking psuedo “military experts” and mis-
guided or over-enthusiastic air-power en-
thusiasts.

While the air arm has taken a command-
ing place alongside the naval and land
forces as a dominant factor in modern war-
fare, recent events have definitely proven
that—_much like the proponents of any other
new idea—some air-power enthusiasts have
gone overboard in their estimation of its
influence on military strategy. -

Perhaps one of the chief reasons for the
above statement lies in the single word
“electronics.”

The air-power proponent has possibly ig-
nored three simple “axioms” which in a
general sense hold good for any war as
well as for most human activity. They
might he listed as follows:

1.—Anything created by Man can be
destroyed by Man.

2—Any strategy or device created by
Man can be counteracted by another strat-
egy or device created by Man.

3.—Any new device or strategy created
by Man endows its creator with a tempo-
rary surprise advantage until his competi-
tor recovers from the shock of surprise and
confusion and develops another device or
strategy with which to meet the new chal-
lenge.

Thus the first axiom doomed the Maginot
Line before its prints were even dry. The
dive-bomber, the flame-thrower, massed
mobile artillery, super-explosives, the “pio-
neer” infantryman and ‘the mechanized
“panzer” thunderbolt attack have made the
static defense line a thing of the past.

NO EASY VICTORY BY AIR

The second axiom recalls the “good-bye
battleships”™ dirge of the calamity howlers

¢

[ of World War [ when the underwater mine

and the U-boat had their initial success.
Axiom 2 operated and the mine-sweeper,
the underwater submarine detector, the
depth charge, the torpedo boat and the con-
voy were developed to meet and defeat the
pew challenge to naval supremacy.

It also denied the permanent supremacy
of the plane and the tank in World War II.
The Allied North African victory was
largely a victory of mobile artillery
over the tank. In spite of overwhelming
Allied air supremacy in the Mediterranean
theatre, Nazi defeat was a long and cost-
ly business. The battle of Cassino stands
as a significant rebuke to the “easy-victory-
with-air-power” proponent.

Axiom 2 operated and the plane has
met its counter-weapons in the 20 MM
Oerlikon and the 40 MM Bofors machine-
gun cannon, long-range rapid-fire A.A.
rifles, high-speed gun control systems and
other secret devices.

Axiom 3 forecasts the neck-and-neck
struggle of the technical giants of World
War II in their desperate struggle to out-
strip each other in industrial and military
technology.

Thus the professional fighting man has
not paid too much heed to the early-war
talk of the obsol€scence of sea-power. While
the air arm admittedly insures ultimate
victory and reduces the manpower and ma-
terial costs of that victory by throttling
the enemy’s production and transport cen-
ters, it cannot at present—and possibly
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HARD-TO-GET ITEMS

All items are brand new. except where indicated. ALL
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ORDER FROM THIS PAGE. Use our convenient coupon.
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These are regular °‘tele-

gt‘lona transmitters™ of
e on wall
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in call systems and intercommunicationa asets. With
telephone receivers (radio headphones will do} they
may be made +dnto short-iine telephone circuita,
as house-to-house or famm-to-farm ‘phone iines.
can use them to talk through your own radio, or as
concealed dictaphone pick-up units for llstening to
conversations in a distant room or buflding. The tele-
phone mechanle will find them useful replacements
on_battery-operated rural telephone lines,

THESE ARE GENUINE TRANSMITTERS. MADE BY
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CARLSON. excellent 4n appearance and operation.
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mever can—attain such supremacy that the
‘other two military arms can be ignored.
To talk of winning a war with air-power
alone is much like talking of winning a
war with armies composed of nothing but
tanks.

DESTROY ENEMY PRODUCTION?

Military experts have now admitted that
by the simplest kind of arithmetic it can
be shown that the Allies cannot even begin
to hopc to build enough planes and bombs
to wipe out all Nazi industry. That master ou : 0

at war has built plants underground, spread Q\MICECOAMPERES ;0\ .
0C: f ’

his assembly lines throughout all Germany,
built hidden and camouflaged plants
throughout all of conquered Europe and
manned them with slave labor.

Many bomb-damaged sections of indus-
trial arcas can be repaired. Even if all Nazi
industry were wiped out tomorrow, the
Naz could still probably fight a one-year
defensive war with the available stores on
* hand. Wishful thinking will not win a war
and facts must be faced, unpleasant though
. they may be.

A modern fighting man needs eight tons
of equipment and supplies when sent over-
scas and one-half ton each month there-
after. Does the air-power enthusiast pro-
pose to send 16 million tons of material and

w343
0D
FTRHC LIPERTS

"INSTRUMENT DELIVERIES!

War work has expanded Triplett production far e
beyond previous capacities and, with the experience
of more than forty years of instrument manufactur- 4

D’Arsonval Moving Coil 0.C.
Instruments

Double tron Repulsion A.C.

two million men on an aerial invasion of
Europe? Does he propose to build quarter-
million-dollar 4-engine transport planes to
carry 52-ton tanks to Europe? Does he
propose to drop millions of tons of bombs
to destroy 900-square-mile industrial cities
from the air? Does he propose to send
10,000 4-engine transport planes on 1,000
flights, using 100,000 men in the plane and
ound crews to carry what a single con-
voy using a few thousand men in a single
sailing can carry? This simple arithmetic
shows up the utter ridiculousness of any
fdea of an aerial war at the present time.
~ There is as yet no substitute for the ship,
the railroad train and the truck convoy.

CO-ORDINATION THE SECRET

Thus all three military arms must be care-
fully balanced iad smoothly co-ordinated
to carry on a successful war.

Had the Nazis a jowerful and modern

" navy there would have .been no survivors
~ of Dunkirk, the British might have been
- overwhelmed in less than three months and
the full armed might of Hitlerite Germany
- could have been boldly hurled upon a not-
too-ready Russia with consequences that
 may have completely altered the history
- of the 20th and 2lst centuries.

- Had not American naval units arrived off
the Salerno beachhead to blast Nazi artil-
lery batteries in the surrounding hills and
shatter their Tiger tanks charging the
‘beaches like so many shooting-gallery tin
ducks with their precision high fire-power
turret batteries, that Allied invasion at-
lempt may have ended in bloody disaster.

~ For concentrated destructive power there
s little or nothing in the military assault
hook to equal a naval squadron’s turret
lvos.

~ After the terrific saturation blasting the
"Kwajalein Atoll took from the American
Javy guns, most of what was left of the
Japs were punch-drunk, half-paralyzed,
If-crazed and nerve-shattered remnants
[ the tough and fanatical Oriental fight-
ing men they are supposed to be. Aerial
mbing helped considerably but it was the
reami shattering, shrapnel-spewing

| artillery that the Jap has learned to
d like the wrath of hell itself.

article—written last March—contains a
- of interesting speculations which have
] ! by recent events, especially in
: neatre of war. The next install-

| appear in the October issue.—Editor.

4
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ing, has bettered the Instruments coming off the

production lines.

Now—better instruments are ready for general
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standard of engineering.
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TALS, OPEN FILAMENTS, ETC.

Flashed, exploded or open cathodes REJECTED.
All tubes must be UNBROKEN as to glass,
for rejects.

C.0.D. shipments within a few days after receipt
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! Services approved by O.P.A,

RADIO TUBE SERVICE CO., INC.

6805 20th Avenue, Brooklyn, 4, N. Y.
Phone BEnsonhurst 6-4064

Microphonics and shorts cleared.

GLASS tubes only

Servicemen, Dealers! . . ..

RADIO TUBES |
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FM EXPANSION RAPID
(Continued from page 721)
702 6 A i |
: a y (4 4 n y wnece | ouo
] Columbus WBNS, In¢. ooomvvivnnnnn... WELD 44,600
P%lzzfdeILXANlA
iladelphia Wm. Penn B’casting Co........ WPEN-FM 47,300
For a dependable source of electricity on projects Eatladelohls sgennsylvania Beasting Co..... WIP-FM 44,900
remote from commer.cm.l power, Onan Electric Plants phuileS}.i‘Z v&%ﬁ%’%-ﬁ:ﬂl&f éﬁ,stf'f‘? """" ‘VNV([;‘R%_FM 22‘333
are proven leaders in the field. More than half of Philadelphia Westinghouse Radio Stas. ....KYW-FM 45,700
the Armed Iorces’ total requirements for Power gﬂ’ésgﬂgﬁ‘a e g, caating D b e e b n.a0
. q ] estinghous T < -
Plants are built by Onan. Pittsburgh wwsrvli%, s amtas ....... W[’)I‘llslél‘ G- 23:288
_Gasoline driven—single-unit . . . . Compact de- P o
sign . . . . sturdy construction . . . . sonnd G Nashville National Life & Accident Ins... WSM-FM 44,700
neering . . . . S.ui!u‘ble for mobile, stationary or UTAH
emergency applications. Salt Lake City  *Radio Serv. Corp. of Utah ....KSL-FM 44,700
Over 65 models, ranging in sizes from 350 to S SO,
35,000 watts. 50 to 800 cycles, 115 to 660 volts, Yapraaxee Hond o LaRDRRY oo -« WY 14500
: WG R 6 to 4000 volts, D.C. R R
= .. also dual A.C-D.C. out. EXPERIMENTAL FM BROADCAST STATIONS
put types. OPERATING AS OF JUNE 1, 1944
'(Jlroslkey (,'odr%., '(l;incmG:ati'tOhio GrE WBXFM 43,200 Thw
R . ansky an ailey, orgetown, D. C....... W3XO ;
Descnptnve vhteramre National B’casting Co., Inc., New York, | S50 B
sent promptly on re- N Vg qes om0 1 il 1elers 2 hele ol Sl Eo 1 ol W2XWG 45,100 ikw
quest. D, W. *C. P. only.
ONAN & SONS, !
37 Royalston A
Ave., Minneap- PRACTICAL ELECTRONICS
olis 5, Minn. (Continued from page 735)
" \ I
choosing i.t so that sponding anode voltage at that instant, we
the tube will start to have complete control of the output.
cornduct at 470 volts. There is one thing wrong with the thy-
What happens is ratron control electrode. It is so big that
shown in F}g. 3. The a large numler of electrons must swarm
horizontal line repre-  onto it to change its voltage very much,
sents time, divided This means that considerable power is re-
_into periods of 1/120  quired in the control circuit—some current
second each; height has to flow. When alternating current is
of the sine  waves u_.:sed, the control-electrode’s low impedance
above the line in- introduces difficulties. A special type of

Radio Servicemen:

RADIO PARTS—TUBES
BARGAIN PRICES—NO PRIORITIES

20-20 Mfd. 150 V. Condensers ...s........... $0.49
Dial Cable (Light) 75 ft. .................... .69
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REFRIGERATION

AT YOUR FINGER TIPS

With Drake’s New
Refrigeration Service Manual

Improve your job and earnings . . . Drake's brand new
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refrigeration fleld . . . . installation, testing, trouble
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dicates voltage during each instant while
current is flowing in the direction which
would permit the tube to conduct; and
height of the sine waves below the lie,
voltages during the non-conducting alterna-
tion of the cycle. The shaded portion
represents the part of the cycle during
which the tube actually does conduct elec-
tricity.

We cdn sce that there is current flow in
the tube during only half the normally
conductive alternation. The tube starts to
conduct only when the voltage reaches 470
and continues till it drops practically to
zero. If the grid potential were set at a less
negative voltage, the tube would fire earlier
and put out more electricity during each
cvcle. Thus, it is possible to vary the out-
put power from maximum, when the con-
trol-electrode is at cathode potential, to
50%, with the control-electrode set to fire
at peak voltage.

A.C. CONTROL VOLTAGES USED

We can do more than that. Instead of
maintaining the control-electrode at a fixed
potential, we can feed it with alternating
current from the same source as the anode.
By using a combination of resistors, coils
and condensers—to be explained in a later
lesson—we can cause the electrode to reach
its maximum or minimum voltage at any
desired time in the cycle. It can have such
a high negative voltage when the anode is

" at its peak that the tube will not fire at
that time. Then the control voltage can be- .

come positive as the plate voltage drops, so
that the tube fires—for example—during
only the last 10% of the conductive alter-
nation. See Fig 4, where current is carried
during the last quarter of the alternation.
By selecting the instant the grid voltage
reaches the “firing point” for the cotre-

RADIO-CRAFT

tube, the shield-grid thyratron, overcomes
these difficulties. The construction is re-
vealed in Fig. 5. The shield-grid—connect-
ed to the cathode—takes over the old grid's
job of encircling all possible paths be-
tween cathode and plate. Control voltage

is contined to the small cylindrical elec-

trode, which requires few electrons for a ,
large voltage chamge. This kind of tube
can operate where little power can be spared
for control purposes.

The thyratron is a tube which can sup-
ply moderate quantities of current—limited

by the emissive ability of the cathode—and

| —conTROL
ELECTRODE

——SHIELD-GR1D

Fig. 5—A shield-grid thyratron. The
is the ring between the discs ,o'f.;thﬂ_'i nie

for

+
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o8
tan vary the power to any constant load,
i wide Timits. It can do all ffus with-
usmg much power m its own control
urt, !

THE IGNITRON RECTIFIER
§n many heavy industmal applications,
uch greater quantities of electricity are re-
giired than the biggest thyratrons are able
o supply. Control-electrode power is not
N80 important—all that is needed can be
n from the A.C. supply circuit. The
itron.  fits these specifications exactly.
t has a fhercury-pool cathode, which can
irelease practic J)lly limitless quantities of
¢lectrons. The cathode is hecated by an
ignitor electrode, a rod of high-resistance
material which dips into the mercury, and is
Ihigited by passing a relatively heavy cur-
rent through it. ie of the larger igni-
frons supply direct currents rumning into
Hundreds of amperes. These are water-
cooled, and because of the difficulty of
eping a high vacuum in such large metal
jules, have pumps continuously running to
them exhausted. Ignitrons must be
ZﬂatC(l in an upright pesition, because of
mercury-pool cathede,
& When the ignitor is lieated by the control
rrent—40 amperes in many standard igni-
frons—a spot on the mercury around it be-
S gonies hot cnough to emit electrons, and if
¢ anode 13 positive at the time, they
#ff across to it. Mercury-vapor released

g T i J

BROADCASTING EQUIPMENT

SRR T 1

‘reproduced from, these discs over a range
of betweeti 30 and 10,000 cycles per second.

= The phonograph pickup unit is an electro-
fiechanical device which converts the vibra-
jons of a phonograph needle in traversing
fhe groove in a recording into audio-fre-
jency voltages ; the wave-form of the volt-
e delivered to the amplifier system cor-
esponds to the variations in the grooves
ngraved upon the disc. Pick-ups operating
a numbef of different principles have
in developed. Among these are the con-
flenser, carbon resistance, magnetic, and
tystal types. At the present state of the
, the only pickups ordinarily dealt with
the magneétic and crystal types. The
agnetic types may be classified as either
fibber-damped or oil-damped.

The rubber-damped magnetic pickup is
n in figure 3-a, and its principle of
perations is as follows: The movement of
e stylus and hence the armature in which
1 inserted is accomplished by means of
¢ modulation inscribed on the groove of
recording, which rotates at a constant
. The coil of wire wound on the arma-
Mre is designed to Intercept the lines of
gce flowing in the maguetic circuit. When-
ir the reluctance of the rmhagnetic circuit
ries duc to the motion of the armature,
¢ total flux between the two poles is
od, and an E.M.F. is induced within the
I, accordimg to the laws of electromag-
e induction, the waveform of the induced
. being determined by the frequency
1{ implitode of the vibration,

otl-damped magnetic pickup, a cross-
onal view of which is shown in figure
. exhibits a frequency-response char-
¢ which 1s much superior to that of
ibber-damped type, and for that reason
1 preferred’in broadcast applications.,
filt operates on the same principle as
r-damped type, but the horseshoe
enclosed in a sealed case and

d by oil, which supplants the rub-
ing s. Since the construction
FT

IR |

 for

g8,
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from the heated cathode spot furnishes the
gaseous atmosphere of the tube.

The ignitor is the control electrode. If it
does not fire, the tube simply does not act.
The cathode remains cold. By using A.C.
timing devices—the nature of which will be
discussed in the next lesson—the ignitor
can be made to fire at any desired time in
the cycle, causing the tube to start con
ducting at that instant. While the method
15 altogether different, the results are ex-
actly the same as with the thyratron—the
tube can be made to conduct over practi-
cally the full half-cycle, or over any part
of it, controlling the voltage output all the
way from everything the tube is able to put
out, right down to zero.

Because of their characteristics, ignitron
and thyratron tubes each have their own
special places. Where large output currents
are needed and there is no objection to di-
verting considerable power to the control
circuit, the ignitron is king. For jobs where
smaller output currents are required, and
the control power available is not large, the

|

thyratron is the correct tube, There are |

applications, of course, where either tube
can be used. In spite of this overlapping,
the tubes are by no means rivals. On the
contrary, they co-operate. One of the
standard jobs of the thyratron is to take
a small voltage from a control circuit and
use i1t to supply a larger ignitron with its
firing current at the correct time.

(Continued from page 732)
I |

of this form of reproducer is more com-
plicated than that of the rubber-damped
type, it is more expensive,

The essential parts of the crystal pickup

are illustrated in figure 3:c. This device has
a number of very desirable characteristics
and has enjoyed constantly increasing popu-
larity, despite its mechanical fragility. Its
action is based on the familiar peizo-electric
(Continued on jollowing page)

Suggested by: Anonymous,
Bellflower, Calif.

"Say Pal—what ya say we get on the same \

station?" |

1944

What happened to your meter when
you made a miscue and slammed
the pointer against the stops? Does
the pointer above revive unpleasant
memories?

Until Supreme started production
of its own meters, the best general
purpose meters available were se-
cured for our test equipment. They
were good . .as good as any gen-
eral purpose meter can possibly be.
Today, however, Supreme built
meters are designed for one specific
field ... the electronic service man.

Think back over the past years.
How many days and dollars have
you lost because of a slammed

meter? No meter is indestructible,
but these Supreme Meters can take
. Accurate? Yes!
rugged!

Investigate when cansidering post-
war service equipment,

And double-

0500000000

Supreme 504-A Tube and Set Tester.
One of many test instruments in-
corporating s Supreme Meter.

SUPREME

SUPREME. IBSTROMENTS CORP
ERLERWOO0D, MISSISSIPPL U 5. &
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New Direct-Coupled FM ~ AM

AMPLIFIER MANUAL

By A. C. SHANEY

Amplifier Co. of America

Chief Engineer,

For the Layman, Serviceman
Recordist and Engineer

Regardless of whether you are interested in the flnest
type of phonograph reproductlon, high fldelity recording,
sound-on-film applications, FM or AM programs, you
will find invaluable information in this practlical handbook.
Written by the leading exponent of direct-coupled am-
plifiers who has spent more than 10 years improving and
perfecting the famous Loftin-\White eclrcuit.

Explains the theory and practical
application of:
Varlable Speed Non-Overloading = Push-Pull Expansion
Non-Freguency Discriminating Scratch Suppression
Push-Pull Balanced Direct-Coupled Amplification
Push-Puil  High-Frequency Equalization
Push-Pull Low-Frequency Equallzation
Push-Pull Volume Compression
Automatic  Volume ' Limitation
Automatic  Volume Control
Calibrated V. U. Indicator
Audio Spectrum Control
Remote Control

It you are interested in the latest audio developments,
you can’t afford to be without this complete comptlation
of authentic articles on Direct-Coupled Amplifiers. 32
pages 8%” x 117, Over 100 diagrams and illustrations.

Priced to Cover Cost of
Printing and Malling zsc

Send U. S. Stamps or Coin
AMPLIFIER CO. of AMERICA

800 BROADWAY NEW YORK, N. Y.

|\
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12 WEEKS TRAINING IN
COYNE SHOPS ON REAL
RADIO — ELECTRONICS
EQUIPMENT! 0B ¥5J°

Preparefor a great Peace time future =
andagood jobin Radio—Electronics a2
now. Coyne “LEARN BY DOING" “* p
training covers latest developmentsin Af, (. Lauwce
thisfield. Prepare quickly easily. Fasci-

nating well paid work in maintenance, Installation
and servicing Radio—Electronic equipment.

¢ _ ELECTRONICS AND TELEVISION
Tremendous expansion in Radio, Electronics, Fre-
quency Modulation and Television predicted after
the war—a world of new opportunities. Get ready for
a Peace time future and a good job NOW with
practical Coyne Radio Training.

P'LL FINANCE YOUR TRAINING!

Get tsaining first—then pay for it in easy monthly
payments starting 60 days after your training
period is over. I assist you in getting part-time
work while at COYNE to helyi ay living expenses.
Job Service when trained. ALSO HAVE FACILI-
TIES FOR MEN WITH PHYSICAL DISABIL-
ITIES. WRITE!

FREE BGOKl Whether you’re 16 or up to 50
= get facts. Special Industriatl
Electronics training included atr no extra cost
now. Malil coupon today.
H. C. LEWIS, Pres., RADIO DIV.. COYNE ELEC. SCHOOL
500 S, Paulina St, Dept. 64-8H Chicago 12, lilinols
5 SN N N UR a0 OF &N on 5 65 OF SN R B Ay nS SN GR O 68 o o 0 .

H. €. LEWIS, Pres., RADIO DIV.. COYNE ELEC, SCHOOI.E
500 'S. Paulina St., Dept. 64-8H Chicago 12, llinois i

g B

Send me FREE BOOK, “Your Future in Radio- |
Electronics’’, and details of Industrial Efectronics i
training included at no extra charge and easy **Pay« §
After-Graduation’’ plan, ]

]

NAME...,..ve0eeee.. reveeieesins AGEL Ll |
ADDRESS...... P SR B 4, 500 L0 !
chv..L,,... ............. STATE........... ;
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(Continued from previous page)
effect, in which a difference of potential is
developed between the two faces of a crys-
tal which is subjected to mechanical stress.
In practice this is accomplished by placing
two small crystal slabs together, which re-
sults in what is known as a “bi-morph”
crystal element, The sapphire stylus used
with this pickup is permanently set into the
bronze wire vibrating system. The torsional
crystal (twister) is hermetically sealed, and
1s 50 mounted that needle vibration imparts
an applied torque to the crystal. The mo-
tion of the vibrating system is almost en-
tirely absorbed by twisting of the torque
wire, so that the crystal, practically speak-
ing, does not vibrate, However, the reaction
of the torque wire applies forces to the
crystal which are directly proportional to
the needle motion, and the crystal element
generates E.M.F’s corresponding to these
forces, This type of reproducer head has
low inertia and is normally rather light in
weight, resulting in a stylus pressure of
approximately one ounce on the disc, which
in turn requires. less damping. In general,
reducing the point-pressure will lower the
record wear, down to a certain point. How-
ever, reducing the point-pressure beyond
that critical value may cause “groove skat-
ing,” with resultant distortion and record
damage.

THE PHONO TURNTABLE

An inmiportant part of the reproducer
mechanism is the turntable motor, its func-
tion being to impart the revolving motion
to the record disc. The transcription turn-
table is generally driven by a high-torque
synchronous motor, mounted within a con-
sole or cabinet. Noise and vibration pickup
are maintained at a minimum by cushion-
mounting the motor and spindle. housing,
and by cushioning the suspension arms.
Speed regulation is reduced to a very small
value for both commonly-used rotational
speeds, by means of flywheel inertia and a
mechanical filter on the drive shaft. The
governors are usually designed to maintain
a constant motor speed within a range of
sudden volfage variations of %10 volts, if
the parts be properly adjusted, thus prac-
tically eliminating any
quency distortion originating at this point.
Any adjustment on the motor, including
lubrication, will have a definite effect on the
speed, which should be checked immediate-
ly thereafter with a stroboscope disc, and
not less than once a week during normal
operation. .

This is the first of a series on Broadcasting
Technique by Mr. Hoeffler. In succeeding instal-
ments, he will describe in detail the various pieces
of apparatus which go into the makeup of a
modern broadcast station, as well ag the tech-
nique of handling such ‘equipment,

’ ®

The Canadian Broadcasting Corporation
apparently intends to join the psychological
warfare campaign being waged by the
United Nations. Its new shortwave trans-
mitter at Sackville, N. B., has hurdled the
worst of priority difficulties and .is now
scheduled to be in operation by Jan, 1,
1945. No details of possible programs have
been formally disclosed by Dr. Augustin
Frigon, acting general'manager of the CBC,
but he promised that the “most effective use
of the short-wave broadcasts during the
war” would be made.

Two years after the war ends, television
networks will be operating in Canada, Dr.
Augustin Frigon, acting general manager
of the Canadian Broadcasting Corporation,
told the Engineering Institute of Canada at
a recent meeting. Network plans are already
being drawn and await only the end of the
war to be set into motion.

possibility of fre-.

Complete HOME-STUDY

Courses and self -instruction
tly used. Rented,

Satisfaction guaranteed. C
paid for used courses. Full?!:t-. 1

tails & 92 -pageillustrated bar-
gain catalog Free. Write no(F. 4
0. Wabash Ave., Dept. 2-39, Chicagoa, VI,

Complete Plans

NELSON Co., 32

For Building Useful
ana Practical Things
at Home. Each {ssue
of Popular Homecraft
is crammed with plans
for making such beau-
tiful and useful things
as: Furniture, Bira
Houses, Lampe, Out.
Furni.
Equip-
ment, etc. Covers lathe
work, tools, wood-
working, leathercraft,
ﬁ:oevp. etr. \’oul;ll ﬂtl\d ‘
0 make almost everything from the pages of
Pori(ulnr Homecraft. Scores of drawings and Dhowsﬂ ns
make every step simple as A B C. A real ‘*How-To-Do-I¢'*

magazine. &
. » .
Six Months’ Trial $1.00 !
Send $1.00 today for trial six months’ subscription
Money Back If Not Delighted.

POPULAR HOMECRAFT

¥
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¥
837 Palmolive Building Chicago.. it j

Trial 6 Months *12°

TECHNICAL
BULLETINS

Technical bulletins give reliable information in
easy-to-follow form, and save valuable time other-
wise spent in laborious reading of numerous
books. Every subject is treated briefly and con-
cisely, yet completely. No complicated mathe-
matics, chemistry, electricity, or theory. Each
bulletin is written in simple language,

Each Bulletin consists of a set of large ‘sheets,
assembled In one raeket. slze 9 x 14Y4”; welght
Vs 1b. Numerous illustrations, diagrams, charts to
subplement text. 3

PRICE $1.00 EACH POSTPAID
ORDER BY NUMBER ~Wgj
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D-112—DESIGNING ELECTRO-MAGNETS
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RAILROAD-RADIO
(Continued from page 718)

L O T e T I

Photo 2 is an inside view of one of the
Diesel locomotive cabs. To the far right may
be seen the semi-fixed FM transmitting and
receiving unit. This unit consists of a com-
plete station transmitter and receiver
housed in a conventional mobile type steel
case. The unit comprises a 50-watt FM
transmitter and FM receiver, an associated
control unit, handset and hook type hang-up
box, into-connecting cables and loud-speak-
er. Removing handset from hook on hook
type box, not seen in photo, transfers the
output of the receiver from the loud-speaker,

also not shown in photo, to the handset. At |

present the apparatus opcrates within the
30 to 40 Mc. band. The 115-volt, 60-cycle
A.C. power is supplied by the gasoline
driven generator set shown in photo No. 4.

The antenna (not shown in photo) con-
sists of a spring-mounted quarter-wave
whip, mounted on the body of the Diesel
locomotive just forward of the cab. An-
tenna is cut to the frequency used and meas-
ures about six feet. The same antenna is
used for both receiving and sending. With
this unit consistent communication with the
central station is provided up to distances
of twenty-five miles.

Photo No. 4 is a portion of the cab. The
gasoline driven generator used for supply-
ing 115 volts A.C. for powering the sets is
attached to the step. Above is the back of
the case housing the transmitting and receiv-
ing units. When material is available, the
power for the set will be provided by means
of a motor generator set located under the
hood of the Diesel locomotive and driven
by the Diesel’s starting battery.

The complete schematic of the Motorola
50-watt FM transmitter on which the sys-
tem is based is shown below.

HARRISON HAS IT!

FOR URGENT
WAR WORK—

HALLICRAFTERS

RECEIVERS AND
TRANSMITTERS

TUBES
CONDENSERS
RESISTORS
TRANSFORMERS

AND THOUSANDS OF OTHER
CRITICAL ELECTRONIC PARTS!

PURCHASING AGENTS—

Call upon us for your high pri-
ority requirements of equipment
and components for your produc-
tion and development work.

We usually have it in stock!

FOR THE
HOME FRONT—

CODE PRACTICE SET

Buzzer and key, heavily nickel plated, of single
unit construction, mounted on_ wood base. Ad-
justable high frequency pitch. Complicto with silk
covered cord, in attractive box with code chart
on cover. \Works on one or two flashlight or dry

- Postpaid—$2.45
GLGG First grade, $'| .37 ea.

meter tested, 3 fqr $3.75
TUBES fully guaranteed postpaid

DYKANOL CAPACITORS

Cornell-Dubilier oll filled, hermetically sealed
metal cased condensers. 4 mifd. capacity. Rated
at 220 Volts AC working. will stand over 600
Volts D.C. ldeal for ampliiiers, receivers, power
packs, ete. (Filtering action equivalent to 12
mfd. electrolytic but with better safety factor.
longer life). $2.25 (3 or more shipped postpaid).

P. M. DYNAMIC SPEAKERS

b inch, with output transformer to
match single plate of 8000 ohms $l-95

(Not Postpaid)

Immediate delivery of the above items. without
priority, while quantities last. Place L-265 or
V-3 certification on your order. SEMD REMIT-
TANCE WITH ORDER, TODAY! (Money back
If not satisfied.)

ARRISON

I
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1l WEST BROADWAY
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GAREERS

for

ENGINEERS

at

NATIONAL UNION RADIO
CORPORATION

You who join our research and engineer-
ing staff now to help us with the impor-
tant war work we are doing will be
embarking on a career. Our plans for
the future offer unusual opportunities for
able men. Our staff today forms a
friendly capable team of scientists and
engineers whose accomplishments have
brought national recognition. You'll en-
joy working with them, growing with
them.

THESE ARE OPPORTUNITIES. We are
adding to our staff engineers who special-
ize in

ELECTRONIC TUBES
PRODUCTION
DEVELOPMENT
MEASUREMENTS
PHYSICS
ELECTRICITY
TRANSMITTING TUBES

G IBEEEEEs i Newark, N. J., offer
ideal working conditions. We prefer that
you have a degree in electrical engi-
neering, physics, chemistry or mathemat-
ics—your experience,
sufficient.

however, may b=

Why don’t you find out whether there's
a place for you with our fine staff of
specialists. Write and tell us about your-
self or Phone HUmboldt 2-5252, Ext. 72,

for appointment.

NATIONAL UNION RADIO
CORPORATION

50 Spring Street, Newark 2, N, J.

EN GINEERS

FOR DESIGN, DEVELOPMENT
AND PRODUCTION OF

ﬁ Electrical M easurihg- In-Z
struments or Radio Test
Equipment or Both

IF YOU ARE THINKING ABOUT
YOUR POST-WAR FUTURE

IF YOU WANT A POSITION OF
PERMANENCE

Here is your chance to become associated with
a long-established and progressive manufacturing
concern, well known in the industry for the
quality of its products.

This company has been successful in manufactur-
ing pre-war equipment identical with that now
provided in the war effort. \We will have a con-
tinuing program of post-war engineering develop-
ment assuring peaece-time security and perma-
nence of cmployment in a mujor tield.

We need men well grounded in the fundamentals
of clectronic engineering and who have substantial
experience in electrical measuring instrument or
test cquipment design. Practical production ex-
pericnce also is desired. Salary commensurate with
previous experience and ability.

Our engineering staff is a congenial, capable
teamm of techmicians with whom you will enjoy
working. Modern plant buildings provide bleasant
working conditions, and this small northwestern
Ohio college town is an ideal place to- live and

enjoy lite.
Write to

THE TRIPLETT ELECTRICAL
INSTRUMENT CO.

333 Harmon Rd., Bluffton, Ohio

-

-

Wanted
ENGINEERS

* Radio
e Chemical
¢ Electrical

N T

o Electronic

]

e Mechanical

R

e Metallurgical

* Factory Planning

* Materials Handling

* Manufacturing Planning

B o S

Work in connection with the manufac-
ture of a wide variety of new and ad-
vanced types of communications equip-

ment and special electronic products.

Apply laor write), giving
full qualifications, to:

c. R. L.
EMPLOYMENT DEPARTMENT

Wesrern Electric €Co.

100 CENTRAL AV., KEARNY, N. J.

Applicants must comply with WMC requlations

FIELD SERVICE
ENGIMNEERS

For Domestic and
Foreign Service
Must possess good
knowledge of Radio

Essential workers need release.

HAZELTINE
ELECTRONICS CORP.

58-25 Little
Little Neck, Long Island

Neck Parkway

A — —

[ LICENSED RADIO AMATEURS
RADIO TECHNICIANS

Excellent well-paying positions, with post-war fu-
ture, for competent technical men living within the
Metropolnan area, thoroughly famlliar wlth all
types of parts, tubes, meters, test equipment. *“ham’’
- radio apparatus or public address sound systems. -
Apply in person or writing

SUN RADIO & ELECTRONICS CO
| 212 Fulton Strest Y

760

RADIO-CRAFT for

BRRR . o e

- families interviewed are either without radio: !

DESIGNER

A Central New England
manufacturer employing over
1000 people needs Draftsman-
Designer on teicghone and
signaling (mechanical) ap- =
paratus. 1

Knowledge of die-casting and
plastic applications desirable.’

WMC Regulations Prevail g -

BOX 704
c/o Radio-Craft
25 West Broadway, New York 7, N. Y.

e A

Scarcity of repair parts and lack of re-
pairmen has not greatly affected New York
audiences. A survey taken in the north part
of the State showed that only 5% of all

or are getting unsatisfactory performance
from their only set. Among families own?
two or more receivers, 48% reported on‘ "
out of order. Nearly half of those reportm 1_,
radios in bad condition said they had simply
neglected to have repairs made—the ~“‘1¢'
half could not get tubes, parts or ¥

SEPTEMBER, -.:-‘
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wem—— 7 WAR PRODUCTION JOB
Zammsm TODAY MAKES WAY FOR |mmmm®
mmmms A PEACE 0B TOMORROW

“The Federal Telephone & Radio Corporation,
the manufacturing unit of the #nternational
“Telephone & Telegraph Corporation with its
multiple business activities extending to all
parts of the civilized world, will accept appli-
cations from experienced men for immediate
employment with almost limitless post Wwar
possibilities. These positions should <interest
*F those with an eye to the future and whose
; interest lies in forging ahead with this inter-
nationally known organization whose expan-
sion plans for post war are of great magni-
: tude covering all types of radio & telephone
1l communications. Advancement as rapid as abil-
1 | ity warrants. Majority of positions are lo-
catedin the New York area!

EAST NEWARK

| ENGINEERS . . ..

I Are You Concerned With
YOUR POST WAR FUTURE

o

We need. the following—personnet! Men
th long experience or -wescont yrad-
uates -considered.
® ENGCINEERS
ELECTRONICS
ELECTRICAL
RADIO
MECHANICAL
CHEMICAL
TRANSFORMER DESIGN

@ SALES AND APPLICA-
TION ENGINEERS

PHYSICISTS
-DESIGNERS

DRAFTSMEN

TOOL DESIGNERS

‘TECHNICAL WRITERS

Look Ahead With Federal!

if inconvenient to a;_nply in person, write letter in full, detailing
about yourself, education, experience, age, etc., to Personnel Manager.

FEDERAL TELEPHONE & RADIO CORP.

39 Centlfal Avenue

NEW _JERSEY

& SERVI{CING problems on 25,000 Amer-
: ican radios shipped to. Britain under
J.end-Lease provisions have become so
serious as to affect the general attitude
toward further imports of such receiv-
ers, according to a last month’s report
. waa Radio Daly. To add to the problems
.~ of the British serviceman—faced with un-
familiar designs and components differing
~both electrically and physically from those .
" readily obtainable—the radios consist of no
- less than 120 different types, each varying
~ basically in structure and in a variety of -
- minor details.
- All the sets, when distributed to the re-
~ tailer, were in good condition and in work-
*ing order. But subsequent efforts to service
. them have not been conspicuously success-
~ ful. There is no subsequent service guaran-
‘tee as in the case of British sets nor are
epairers as fast in giving repairs back as
ith British types. I
A shortage of component parts has been
ne problem which is now being tackled. In
any cases British components electrically

ENGINEERS
DRAFTSMEN

Progressive New York Electronic Manu-
facturing Company is now seeking addi-
tional personnel. Require two (2) trans- |
mitter, five {B) receiver and two (2)°
special equipment engineers,_as well as
four {4) draftsmen and two {2) labora-
tory technicians,

This is not a “Duration” program. Per-
sonnel of proven capabilities assured a
post war position, comparable current
status. Transportation will be paid to
New York, Salaries commensurate with
experience and ability and current earn-
ings. All negotiations confidential. Ad-
dress replies to

ELECTRONICS, SUITE 411
280 BROADWAY, NEW YORK, N. Y.

POST WAR OPPORTUNITY

<q ivalent to the defective American parts

cannot be used because of different size.
~ The first 10,000 sets were issued early

Demand for between 20,000,000 and 25,-

Your Future \i

AS A

Radio Engineer
Assistant Engineer
Layout Draftsman

Laboratory Assistant
& +  Quality Tester
% Analyser
Ph
4 4 aser

depends on what you do now!

Why not find out what Motorola-offers
you in future security, rapid advance- j
ment, recognition, and salary increases,
The positions .open are in Develop- I
ment, Specifications, Production,Engi-
neering and Test Equipment. List your ﬂ
qualifications on one side of a sheet of |
paper. Name the position you want. I
I
|
|

CEEm Ty MRS CEEY TEASTY ST CETsr Sl TEOMD Amenaw s

We’ll send you the details. Get your
letter in the mail today.

‘ ! 5 ® .
GALVIN Rucusta sivo. chicaco si,uv. /

el Pt

DEVELOPMENT ENGINEERS

Mechanical and electrical.
Graduate or equivalent train-
ing. Required for develop-
ment work in the following

branches:
1. Electro-mechanical-devices; com-
munication systems. Must be

sinterested in deévelopment and
familiar with magnetic circaits.
2. Measuring and control instra-

5 IS aments. Background sheuld be~in

electrical engineering, including
electronics.

Statement of Avdilability Required.

“BOX 702 <¢/o Radio-Craft
25 West Broadway, New York 7, N. Y.

in April by the Radio Manufacturers Asso-
tion after complete checking and adapta-

ion to British needs. The balance, original-
“stated to number a further 20,000, were
€ been imported to the end of June,
ording to this Association, so that the

v

F:;I; ‘“for + SEPTEMBER,

000,000 radio receiving sets will exist by the
end of 1944 according to an estimate by
Larry E. Grubb, Chairman of the Board
of Philco Corporation, who emphasizes the
effect of both FM and television on the
earning power of radio companies. In 1941
the industry hit peak production of 13,000,-

ENGINEERS

DESIGNERS

ELECTRICAL, MECHANICAL, -
RADIO, ACOUSTICAL '

For Research and Development Laboratory
of large company fully engaged in war work
manufacturing aircraft accessories. Activity
includes electronic control equipment, con-
tinuous recorders, special radio devices, etc.

Excellent post-war opportunities.
Laboratory located in central Man-
hattan. AIl replies strictly confi-
dential. Write full details. Box 550
Equity, 113 W, 42nd St.,, N. Y. C.

000 units.
¥944

WETIMBEL  LAgA

by ¥ = Y el

BUY WAR BONDS

e BRALEC A 761
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A GOOD WAR-TIME JOB IN
ELECTRICITY

WITH A REAL PEACE-TIME FUTURE /
Gy Tuileon Offer, Gradudtion

Practical training on realelectrical equipment,
“*Learn-by-Doing'* at Coyne — 12 weeks' shop
training. No previous experience or advanced
education nceded. Serve your country in vital war
work — protect your future after the war in this
great field. NEW INDUSTRIAL-ELECTRONICS
TRAINING — NO_EXTRA CHARGE!

Learn about the ‘‘Pay Tuition After Graduation
Plan’. “Part-Time Employment Plan’. *‘Job After
Graduation Service”. Whether you're 16 or up to $0,
send coupon now for my Big Free Book. We also have
facilities for men with physical disablilities.

H.C.LEWIS, Pres., COYNE ELECTRICAL SCHOOL
500 S. Paulina St. Dept. 64-78 Chicago 12, lilinois

FT“"MAILTHIS COUPON TODAY ==

1 H. C. LEWIS, Pres., Coyne Electrical School

500 S. Paulina St., Dept. 6a-78 Chicago, Ill.
Please send me your Big Free Book and details of

special Industrial-Electronics training offer, ‘‘Pay Tui-

tion After Graduation Plan’ and Lifetime job service.

Name...ovovun.. 0CCOo00 DDODGCOOCODOD DOOLCODO ieee

LS‘&Y—------------E%”E-------

Our Headphones are used
by the United States,
Canadian, New Zealand
and South African Gov-
ernments as well as other
Governments not directly
in the war.

W l/eaa{iet
SEiCatie il l/eao(gaattetj

Heavy bar mag-
aronse thei em: Folder R-9 illustrates
A rugged, unusually sensi-
tive, dependable Cannon-Ball Headsets.
Write.
C.F. CANNON COMPANY
SPRINGWATER, N. Y.

OPPORTUNITY AD-LETS

Advertisements in this section cost 20 cents a word
for each insection. Name, address and initials must
be included at the above rate. Cash should accom-
pany all classified advertisements unless placed by
an accredited advertising asency. No advertisement
for less than ten words accepted, Ten percent dis-
count Six issues, twenty percent for twelve issues.
Objectionable or misleading advertisements not ac-
cepted. Advertisements for October, 1944, issue
must reach us not later than August 28, 1944.

Radio-Craft ® 25 W, B'way ® New Yoik 7, N. Y.

USED CORRESPONDENCE COULSES AND TECHNI-
cal Books Bought, Sold, Rented, Catalog Free. Educa-
tional Exchange, Henager. Alabama.

PREPARE NOW FOR TREMENDOUS OPIPORTUNITIES |

in-new fields of radio after the war. Training for Federal
licenses. Write for particulars. American Radio Institute,
44 East 23rd Street. New York 10. N. Y.

MICROPHONE CABLE—BEST QUALITY. SINGLE
conductor, Shielded. Rubber-covered. 20¢ pe: foot. Cash
with order. 25 to 200 foot lenkths. Oahu Puhlishing Com-
pany. 807 Film Building, Cleveland 14, Ohio.

CODE EQUIPMENT—BUZZER CODE PRACTICE SET
complete with key, battery and instructions. Sends real
wireless signals. Only $1.65. Two sets $3.00. Guaranteed.
Rathert Elect. Co., Cresco, Iowa.

EMBOSSED BUSINESS CARDS. 1000 $2.25. C.0.D.
Spada, 10 Lexington 8t., Wethersfield 9. Conn.
SAL-AMMONIAC TINNING BILOCKS §$1.00. OPPOR-

tune Products. 37 Sunset Court. Normandy 21. Mo.

RADIO SERVICEMEN—DISPLAY OUR SCIENTIFIC
service system card. Builds goodwill, prestige. confldence
and better profits. by indicating the number of commaon
causes for various radio troubles. Details free. Scientific
w\tadle Seorvice System, Box 1532-A, Des Moines. lowa.

7622

il aa

—TECHNOTES —

. ... HAMMOND SOLOVOX
Complaint : very low volume on all three

" octave ranges, and lower octave range in-

operative when “Bass” register control was
used.

Tubes tested OK, but when the 7A7
master oscillator was replaced with a new
one, volume was brought up to normal.

Faulty contacts were located on the key-
board control tab. Cleaning repaired the
“Bass” control difficulty, bringing the en-
tire instrument up to original performance.

LMER Woobs,
Los Angeles, Calif.

. ... CROSLEY 515-5515

This set was troubled with inaccurdte
dial readings, blasting when tuning from
distant td local stations and station inter-
ference at extreme ends of the dial.

The enclosed figures show how the trou-
ble was remedied. Fig. 1 shows the orig-
inal and Fig. 2 the new connections. The
new connections were adapted from ‘the
Centralab diagram which appears on Page
190 of their 1940 T olume Control Guide.

With the new hookup it is possible o
tune .in WLW with KFSQ on 680 Kc only
a few miles away, something not possible
before. This kink may be used to put back
old receivers into use during the emer-
gency.

S. A, TrRUESDELL,
1/ athena, Kansas.

TO
606 0SC. MOD.

BLEEDER
TO 606 SCREEN

oe

: TO
i |K.606 LF.

sTOP

TO 606 0SC. MOO.

BLEEOER

K. 606
I.F.

300

10,000n.

E

Fig. |, top, is characteristic of many controls.
Fig. 2, bottom, is the changed hookup.

. .. . AIRLINE MODEL 14BR 52 >l

Bad oscillation that cannot be cured by
filter condenser change can be remedied
by replacement of .05 condenser which is
connected between negative side of line

and chassis.
1

-

. . . . AIRLINE 14WG 740A . eSiEe

Sometimes develops shorted .02 by-pas§ 2
condenser between B plus and LF. coils. 4
Replace with 600-volt condenser and bend

o SR

resistor away from it. The heat from the
resistor usually causes the breakdown.
. ... ZENITH MODEL 55250 e

~When reception is weak, look for defec-

tive volume control (400,000 chms). It can
be replaced with 500,000-ohm unit satis-
factorily,

1

CLARENCE ], TasER,
Bluefield, Va.

« ... DIODE-TRIODE TUBES

I find in many cases that duplex diede-
triode types such as the 75, 85, 6SQ7, 6Q7,
6R7 have a tendency to develop a loose
control grid element with consequent noise
arter warming up. :

To check this, turn volume control te.
minimum. Since the latter is usually in the
diode load circuit it cuts R.F. and LF. in-
puts. If the noise is still present, it orig-
inates in the audio section, and tapping the
diode-triode will show whether it is at
fault. Tf the noise changes or disappears,
replace ‘this tube. :

Many different types: of duplex diode-
triodes are interchangeable, sometimes re- =
quiring a few wiring changes or a change . '
in socket.

CeL. Joun HARRY AVERINOS, F
No Address. S

. ... MONARCH ACDC

A short while age a Monarch 3-tube .
TRF receiver was brought to me for serv-.
icing. Examination showed an open cir-
cuit in the rectifier section of the 25A7G.
The tube was unobtainable. -

T repaired the set by placing a 37 in the
circuit replacing the rectifier section of the
25A7G which ivas otherwise OK. The set
works perfectly.

CHaARrLES P. MaxIM,
Wakefield, Mass.

(Note well that the set in question was:
only a 3-tuber. Even at that the drain en
the 37 cathode is very heavy, and in many
cases an early breakdown may be expected.
—Editor) ,

. . - BULBS FOR 35Z5 TUBES

Having a few 35Z5's with burned ou
dial light filaments, I decided upon the fol
lowing idea to put them into use. :

I use auto light bulbs, 6-8 volts acress
the dial light wires (terminals 2 and J
from the 35Z5. This avoids using resistors
to bridge the contacts, and the bulbs used
cost only about 15c. The connections :
properly taped to avoid shorts. ‘

GeorGe L. ;Emmm
Seaford, Del. -'r_ )

-y T
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- Many of the pH (hydrogen ion concentra-

tion) meters in use today are electronic.

Radioactivity is a chemical phenomenon
in most respects and the detection of such
activity even when present in a very small
way is brought about electronically. Potas-
sium is to a very, very small degree radio-
active. Yet it may be so detected by means
of electronic equipment that the amount of
potassium present may be known at all
iimes.

The applications of electronics to chem-
i1stry are numerous and amazing. It is well
known that hydrogen is absorbed by the
heated surfaces of steel and also that hydro-
gen is used as an inhibitor to prevent oxida-
tion in certain heat-treating processes for
steel. A new electronic device called a
hollow-diode is employed in such a process
to accurately measure the amount of water
vapor present in such a hydrogen at-
mosphere,.

The operation of the device is simple
enough. There is an inlet and an outlet in

_ the glass envelope of the tube and a -current
normally .passes from the hot filament to
the plate. Pure hydrogen passing through

" the tube does a great deal to impede the
flow of electrons between the anode and
cathode of the tube. However, when water
vapor is present in the hydrogen, the cur-
rent flow is drastically altered. Thus a spe-
cially calibrated meter will indicate the
actual percentage of water-vapor present
at all times.

The pyrometer is essentially a piece of
chemical equipment and is widely used both
in this and in the metallurgical and electro-
metallargical industries. Time was when
the pyrometer was simply a thermo-couple
mounted in a heat-resistant case and con-

. nected to a sensitive milliammeter cali-
brated in Fahrenheit and Centigrade. To-
- day most pyromieters are electronic; i.e,
photoelectric. They are also assigned to the
role of controlling chemical processes.

In the dangerous branches of the chem-
ical industry where explosions:are apt to
occur, electronics makes possible the remote
readings of meters, movements of mech-
anism, checking of level gages, etc.

It has been known for a long time that
compounds of varying molecular structure
~ absorb certain definite wave lengths of in-
- visible light in the ultra and infra ranges.

This is a fact of growing importance in the
- relationship between chemistry and elec-

tronics. It has introduced what is known
- as spectrochemical analysis. When the ab-

sorption ratios are established, chemical
compounds so measured may be quickly
~ identified thereafter by passing such light
through and measuring its intensity by the
use of a photocell made especially for infra
- or ultra light. Spectrographic analysis of
- this type may often be made in a matter
of a few minutes.

~ Between this, titration, colorimeters and
X-ray diffraction analysis, the day of the
‘robot chemist cannot be far off. One day
e shall pour an unknown solution or sub-
tance into an electronic mechanism, turn a
ew dials, make a few adjustments and read
‘the analysis from a dial a few seconds or

ardly a day passes that does not see a
application of electronics either to the
ical laboratory or the chemical in-
'fy at large We now have sensitive

ept in certain solutions where addi-

ortant in chemistry. Such electrodes are |
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(Continued from page 726)

tions affecting ionization or conductivity
are being made. Adjustments may be made
that are c¢xtremely critical. Very small
changes in "conductivity, far beyond the
sensitivity of any relay to respond, may
be amplified so as to control electromag-
netic valves and thereby regulate the
amount of a liquid reaching the mixing
tank.

A modification of the same principle is
employed in making determinations of
motisture content in various materials such
as lumber, fabrics, etc. Oftentimes, certain
chemical treatments depend a great deal
upon the moisture content of the material
to be treated.

Super-sonic sounds electronically gen-
erated are also beginning to find applica-
tion in the chemical industry. It has been
discovered that such energy not only assists
certain chemical reactions but that it also
1mtlates others, acting as a sort of physical
“catalytic” agent.

It has been found that high frequency
electrostatic fields have some bearing on
certain branches of chemistry ; thus bring-
ing about chemical reactions that are oth-

erwise impossible or at least extremely
difficult.

The future for “chemitronics” is big and
bright! Young electronists who wish to
specialize- would do well to look into this—
another of the most promising fields of the
new science.

More than 1,600 1nterr1at10na1 short-wave
stations have been in operation during the
war, according to reliable estimates. At
least 900 frequencies, rangmg from 2312 to
42,500 Kc., have been used in the propa-

ganda effort.

AND

ELECTRONIC
DEVICES

" BURSTEIN-APPLEBEE CO

. 1012-1014. McGee St. « Kansas City 6, Missouri

We have been successfully selling inventxons,
patented and unpatented, since 1924, Write us,

if you have a practical, useful idea for sale.
CHARTERED INSTITUTE
of AMERICAN INVENTORS

Dept. L1, 631 Pa. Ave., N.W., Washlngton, D.C.

PATENTS—TRADE MARKS

Booklet concerning Inventions & Patents
Form “Evidence of Conception’” with in-
structions for wuse and “Schedule of
Government and Attorneys Fees’—Free

LANCASTER, ALLWINE & ROMMEL
Registered Patent Attorneys

436 Bowen Bldg. Washington 5, D. C.

Guaranteed Rebuilt Radic

VIBRATORS—$1.00 ea.

Send old vibrator. For very prompt delivery, enclose
remittance and return postage. We rebuild any make
or kind of vibrator or relay, Vibrator packs rebuilt
also. Send your old vibrator to

BEST VIBRATOR CO., Box 5802-Z, Cleveland t, O.

Send Only 25¢

for this Hu‘-ndy

TUBE-BASE CALCULATOR -

FOR HARD-TO-GET PARTS
WRITE LEO W9GFQ

I’ve got thousands of hard-to-get items including

speakers, meters, test meters, transformers, tubes,
telegraph operator keys and equipment. All types of
radio hardware at unusually low prices. Send today
for free flyor.

HALLICRAFTERS

I have always been a big distributor of Hallicrafter
equipment. I'll buy used Hallicrafter rigs, highest
prices. Other gets, parts too. Write. I'll quote top
prices for your used equipment.

WHOLESALE RADIO
LABORATORIES

744 WEST BROADWAY, COUNCIL BLUFFS, 1I0WA

Special Get-Acquainted Offer

Here’s just the calculator you’ve wished you
had time and again. Designed especially for
you by Wholesale Radio Laboratories engi-
neers, this lightning-fast, slide-rule type indi-
cator tells you in a jiffy tube characteristics
that enable you to substitute available tubes
for those hard-to-get. Leo, WIGFQ, wants to
send it to you at a fraction of its value—just
to get acquainted.

Durable in construction, simple to operate,
this calculator is a handy, time-saving device
you can’t afford to be without. Send for yours
today. We pay the shipping expense. Mail 25¢
to Leo, WIGFQ.

- =™""MAIL COUPON TODAY====="4

Leo, WIGFQ

Wholesale Radio Laboratories

744 West Broadway, Dept. RC-9

Council Bluffs, lowa

O You bet I want one of the tube base calcu-
lators. Here’s my 25c.

O While you're at it, send your free flyer of

hard-to-get items.

......................................

‘3
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* BUY AN EXTRA WAR BOND *
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® For oil-filled capacitor performance
and dependability in compact assemblies,
Aerovox ‘‘bathtub’” capacitors are the
logical choice. The non-inductive oil-
impregnated paper sections are encased
in a one-piece drawn metal case, with a
soldered bottom plate, hermetically seal-
ing the capacitor. Terminals are of the
“double rubber bakelite’” Aerovox con-
struction, for an absolutely immersion-
proof job. These space-saver oil capac-
itors are known for their long and con-
tinuous service.

AEROVOX
“BATHTUBS”

ar-

ranged for upright

mounting.

or

Oil-impregnated i
meticaﬂy-sealed si‘:::h;?ls-ﬁ!;ﬁ:;

containers, §;
triple unigs, ingle, dual and

t
Choice o120 V. D.C.w.

. Ccapacit,
combinationg. Pacitances and

® Ask your jobber about Aerovox “bathtub” and
other types of capacitors for any radio or
electronic equipment. Ask for latest catalog.
Or write us direct.

“ INDIVIDUALLY TESTED

Af

AEROVO CORP., NEW BEDFORD, MASS., U. S. A.
In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
Export: 13 E.40S. New York 16, N.Y .- Cable: 'ARLAB'

The Mail Bag

[ —

Dear Editor:

I have been a reader of Radio-Craft for
some time and wish to congratulate you on
the fine job you are doing.

I wish to speak on the subject of “Screw-
Driver Mechanics,” from the viewpoint of
an “ex-screw-driver-mechanic.” Quite pos-
sibly the really old-timers would consider
me as being little more at the present time.
However, I am employed at the largest
service shop in Ashland, under- the expert
guidance of a serviceman who has been in
the game some twenty odd years. I know
for a fact that when I was doing service

Dear Editor:

I read your article in the July issue of
Radio-Craft on the subect of a runway lo-
calizer and glide-path instrument landing
system. It is very interesting, but according
to my information your explanation of the
plane’s position in regard to the glide pash
1s incorrect.

My technical manual states that when
the glide path needle shows high, the plane

Dear Editor:

I built the “Australian Champion Hi-Fi
Amplifier” as described in the January issue
of Radio-Craft, except I used 6F6 tubes and
changed the cathode resistor. I made no
other changes in the circuit. I have this
hook up to a “Jensen” 12” hi-fi speaker
PM type. This amplifier performs perfectly.
It is good on both radio reception and

Dear Editor:

I ran an advertisement in the SPRAGUE
TRADING POST which appeared in the
February issue of Radio-Craft, in which
I asked for a tube tester and analyzer. I
was well pleased with the results. I already
have the tube tester and if the analyzer

Dear Editor:

I have been reading Radio-Craft for
about a year now. I read it from cover to
cover two or three times.

I am just starting into the servicing busi-
ness and would like to see more articles
about homemade parts for radios and test

Dear Editor: ]

In the July issue, page 639, the credit
line address is in error; it's Lawrence-
ville, New Jersey, dimly remembered by
initiates as a short-wave transmitting sta-
tion, and locally known as the cause of
thunderstorms, at least before the towers
supporting the Sterba antennas came down.

Page 633: Swell idea about the Bathroom
Baritone radio, but isn’t it just a mite bit
dangerous? This particular example looks
pretty well insulated, but an A.C.-D.C. set

over, or within reach of a bathtub—!

RADIO-CRAFT for SEPTEMBER, 19

A REFORMED SCREWDRIVER OPERATOR |

AUSTRALIAN CHAMP AMPLIFIER O.K.

TRADING POST GIVES GOOD RESULTS

WANTS MORE HOME-BUILT INSTRUMENTS

A.C.-D.C. SETS AND

work “on my o'wn" that the work I turned
out was inferior to what it should have been.
I did not realize that until I was employed
by an expert who knows the game inside
and out, who pointed out my mistakes in a
friendly manner, and has given ‘me many
pointers on the work. ?

I believe if all servicemen were required 4
to be licensed, and then followed the ap- B
prenticeship method, as Mr. Ballard my 1
employer has, the service field would be |
greatly improved, j'

Preston L. WALLACE, g
Ashland, Ky. e

CORRECTION ON GLIDE-PATH METERS

elled off until the beam 1is encountered
again. In other words the needle always
points directly toward the glide path, and
if anything goes wrong with it that it will
always show “up,” to keep the pilot from
running into the ground,

Scr. CraytoNn C. THOMPSON,

Victoria, Kansag

o
.
r
is descending too fast and should be leve J

phonograph. I have no tone control in the
circuit, and find it unnecessary except that
sometimcs a high frequency overtone oc-
curs. I will do some experimenting to elim-
inate this. If you have any suggestions on
this amplifier I will be pleased if you
publish them,

E. C. FreIsEN,

Detroit, Mich,

is not obtained I may take advantage of
these ads some time in the future.

I have read Radio-Craft off and on for
a long time past, but recently have been
reading it every month.

Rosert J. RECH,
Pescadero, Calif.

instruments as I am very interested in mak-
ing my own parts, because they are hard
to get now. I would like to have a diagrann
of a Wheatstone bridge using variable re-
sistors and small meter or compass.
RoBERT BLACK, ,
Lakeville, New Brunswick

OTHER THINGS

I think the old A.C.-D.C. will remain with
us after the war simply because $9.95 is not
too much to pay for John’s Other (scream
ing) Wife and Quiz Kids and what music
there is left. It simply is not true that they
are wired “up in the air” and then “dressed”™
in a baling press. Like it or not, we’ll prob
ably have A.C.-D.C. television sets. v
/ J. K. Bacs,
y Lawrenceville, N.
(As the case, knob and tuning dial g
Bathroom Radio are all of blastic,
can be no danger.—Editor) .
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NOW-A REALLY HIGH-POWERED—
Radio Engineering
lerary

The Library comprises a selection
of books eculled from leading Me-
Graw-HIll publications in the ra-
dio fleld.

® especially selected by radio specwlzsta of M
Graw-Hill publications

@ to give most complete, dependable coverage of
facts needed by all whose fields are grounded on
radio fundamentals

® available at a special price and terms

HESE books cover circuit phenomena, tube the-

ory, networks, measurements, and other sub-
Jects—rgive specialized treatments of all fields of
practical design and application. They are books
of recognized position in the literature—books you
will refer to and be referred to often. If you
are a practical deslgner. researcher or engineer
in any field based on radlo. you want these books
for the help they give in hundreds of problems
throughout the whole field of radio engineering.

SVOLUMES, 3319PAGES, 2289 ILLUSTRATIONS
§. Eastman's FUNDAMENTALS OF VACUUM TUBES
@, Terman’'s RADIO ENGINEERING
8. Everltt'. COMMUNICATION ENGINEERING
@, Hund's HIGH FREQUENCY MEASUREMENTS
8. Henney's RADIO ENGINEERING HANDBOOK
10 days' examination. Easy terms. Special price under
this offer less than books bought separately. Add these
@andard works to your library now; pay small monthly
mstaliments, Wbile you use the books.

80 DAVS’ FRRE EXAMINATION—SEND COUPON

MoBrag-Hill Book Co., 330 W. 42nd St. New York 18

30‘. me Radie lngineerin Library, 5 vols.. for 10

inatioB on approval. In 10 days I will send

$3. plus few cents postage. and
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“The Inductance
Authority”

by Edward M. Shlepe

The only book of its
kind in the world.
Listed by the Govern-
ment among the rec-
ommended. technical
books. 36 full page
9x12 charts and ten
pages author’s in-
structions on how to' fizure all
1ypes of solenoid coils. Saves ten
times its cost in tedious and time
Check your work

2 Poslpd
consuming calculations.

with the charts and avoid costly errors.

THE GOLD SHIELD $150
“9_GLOW” NEON ~ @B
ELECTRIC CIRCUIT TESTER

Indispensable for checking voltages in
Radios, Motors, Electric Lines, Defec-
tive Fuses, Spark Plugs, Condensers,
Resistors, and a thousand-and-one
other electrical devices. The Gold
Shield tester has two windows, at the
side and on'top of' the tube. This makes
it easy to use in checking meters—
often mounted ¢lose to the ceiling—or
in overhead electric wiring, where it
would be practically -impossible. to.see
the glow through the side window of
ordinary testers.

GOLD SHIELD PRODUCTS

25 West Broadway (N)° New York7,N. Y
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MINE DESTROYER
(Continued from page 722)
I A AL
better that a few metal booms be wrecked

rather than valuable lives be destroyed.
Land mines are usually never buried very
deep in the ground because if they were
they would be ineffective. For that reason
the powerful electric discharge is almost
certain to explode every mine it reaches.
Even after a heavy rainfall, when the ter-

;rain is soaked, it should be noted that the

mine probably still remains a better conduc-
tor than the overlying and surrounding soil
and the chances are that even in wet
weather the mines will still' be blown up
effectively. During wet weather the dis-
charge ball may have to come closer to the
ground and perhaps more power be used

But suppose the enemy is also using
‘metallic mines as well as non-conductive
ones. In this case the spark discharge
probably would merely run around the
metallic mine and it would therefore not
blow up. This eventuality however has heen
provided for, in that the Mine Destroyer
also carries on a shorter boom, the usual
treasure-locator type of mine detector. This
1s shown in our illustrations.

In order to use the two different mine
locator means at the same time, I have
provided a rotating wheel with two contacts
at each half of the wheel's rotation. The
metallic type of mine detector is connected
in the circuit when the spark discharge sys-
tem is switched off and vice versa. From
this it becomes clear that the two different
locator means work simultaneously and that
both types of mines—metallic and .non-
metallic—must be detected continuously by
the Mine Destroyer. As it advances, the
metallic mine detector also sweeps back
and forth covering every inch of ground
over which the Destroyer passes.

The customary measures whereby the
following army vehicles will know what
paths are safe, are employed. The Mine
Destroyer lays two stripes of white paint or
other markings on the traversed ground so
that the vehicles which follow can make no
mistake in choosing the safe and mine free
road. It is even possible for the Mine De-
stroyer, by means of simple electronic ap-
pliances, to stop from advancing the in-
stant the metallic mine detector locates a
mine. The machine can then retreat to a
safe distance after the sappers have marked
the spot where the metallic mine is buried.
Then it can be destroyed by the usual
means.

a

U. S. MAKES NON-
METALLIC MINE NOW

Borrowing a leaf out of the Nazi's book
a non-metallic, high-explosive land mine
which cannot- be located by the enemy’s
electrical mine detectors is being produced
now by the thousands in the Rochester
Ordnance District.

Mine and fuse were developed by the
Onondaga Pottery Company, .in.coopera-
tion with the research and development
service of the Ordnance Department, Army
Service Forces, and the Rochester Ordnance
District, Col. Frank] Atwood, Ordnance
District Chief, said today.

Colonel Atwood observed " that the pot-
 tery company and its affiliate, Pass & Sey-

mour, Inc of Syracuse, developed a light .

“tin can” mine which might be carried in
a soldier’s pocket or pack. .

He added that information accumulated
by the Syracuse industry guided many other
ordnance contractors achjeving volume pro-
duction of the ceramic mines.

The Germans have been making non-
metallic mines for several years.
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ROCKETS —The future of Travel Beyond
the Stratosphere, by Willy Ley. Published
by thq Viking Press. Stiff cloth covers, 51
x 814 inches, 287 pages. Price $3.50.

The future of the rocket—whether mili-

tary, meteorological or ultra-stratospheric—
15 s0 bound up with radio control that it is
well worth while to consider the rocket as
another field for the application of electron-
ics.
. The author has done a valuable work
in producing what is possibly the first book
m English to give an adequate idea of the
history, possibilities and limitations of the
rocket motor. Moreover, Ley is one of the
few authors who are firm in the belief that
the first quality required of a book is un-
derstandability. His first two books, on the
subject, (written in German) were dedi-
cated to the idea that rockets could be ex-
plained and described without using the
unreadable mathematical style of earlier
authors, chiefly Oberth and Hohmann, who
had written pages of such forbidding equa-
tions that even top-flight engineers gave
up after the second chapter. .

The book begins with two chapters on
the history of the idea of space travel, and
deals with the means proposed by earlier
dreamers, scientists and inventors. The
rocket as a military weapon and its history
then occupies a chapter, The history of ac-
tual experiment with rockets follows. This
includes the work of the German Rocket
Society, in whose experiments the author
took an active and personal part, and which
did a great deal of work from 1930 until it
was squieezed out of existence by the Nazis
in 1934,

The last four chapters are devoted to the
rocket as a means for penetrating the space
outside' our atmosphere. The last chapter
“Terminal in- Space,” is-particularly inter-
esting.. In it the author shows that a body
permanently “anchored” (by gravity) any-
where from 600 to 22,000 miles above the
earth. would not only solve many of the
problems of space travel but would afford
science a means of vastly increasing the
boundaries of human knowledge.

Notes and Addenda, and a bibliography,
occupy 30 pages. These include a number
of tables and a method of calculating
rocket ascents, as well as notes on the
Caproni-Campini and the more recent Whit-
tle jet-propelled planes.

EDUCATION ON THE AIR, Fourteenth
Yearbook of the Institute for Education by
Radio, edited by Josephine H. MacLatchy.
Published by the Ohio State University.

- Stiff cloth covers, 61 x 9 inches, 392 pages.
Price $3.00.

A report of the 1943 convention of the
Institute for Education by Radio, this work
consists of the speeches and round-table

" discussions of that meeting. The matter is
systematized to make a well-knit and con-
tinuous book. It is divided into four parts,
Wartime Broadcasting, Program Tech-

“niques, Special Interests in Radio and Radio

. Research. The section on special-interest
groups contains some material on the use

- of radio in schools and colleges, as well
- as broadcasting technique for such bodies

“of listeners as farmers, women and children,
and broadcasts by special groups such as

RADIO-CRAFT  for
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religious bodies, national organizations or
medical societies.

The space devoted to direct education on
the air 1s surprisingly small. Even in the
section devoted to radio in education, only
one chapter out of six is devoted to in-
school broadcasting. The others refer to
training students in radio technique and
script-writing, classes in radio discrimina-
tion and similar education about radio
rather than by radio. One other chapter
in the book—that dealing with foreign-
language study—handles an actual attempt
to teach directly over the air.

The listener is reached by slanting pro-
grams of pure entertainment or news to
present the subject. This is especially im-
portant in topical issues, such. as war-bond
campaigns. The audience is instructed while
it is entertained. Programs of instructive
content, such as health broadcasts, must
on the other hand be' “slanted” in the di-
rection of entertainment, by dialogue ‘or
dramatization.

By far the most important type of broad-
cast in its effect on the thinking habits
and actions of its audience is one which
is put forth with no intent to educate.
Though the 1943 conference lacked the fire-
works which attended the discussion of
“soap opera” the previous year, it is ap-
parent that the daytime serials are still
considered the most influential single type
of broadcast. There is reason indeed to
suspect that they have a greater educa-
tional (or de-educational) effect than all
other types combined.

While the reader may not be encouraged
by the state of educational broadcasting
as reported by this book, he will obtain a
fair picture of the situation as it stands
and valuable information on techniques and
methods of educational broadcasting.

INDUSTRIAL ELECTRONIC CONTROL:
A Guide t6 the Understanding of Electronic
Circuits for Industrial Uses, by W. D.
Cockrell. Published by McGraw-Hill Book
Co. Stiff cloth covers, 5V x 814 inches, 247
pages. Price $2.50.

\Vritten especially for the electric engi-
neer: with no previous tube experience, or
for the serviceman who may have little
technical training, this book maintains a
thoroughly simple style throughout. The
work is especially intended for men who
find themselves faced with the necessity of
maintaining unfamiliar - equipment, with
little or no knowledge of its working prin-
ciples. Underlying principles are therefore
stressed rather than applications. It is ex-
pected that the majority of the readers will
be up against the problem of working back
from the application to the fundamentals
of operation, rather than the opposite one.

The first fifty-seven pages are devoted
to a discussion of vacuum tubes. Most of
the space is given over to gas-filled recti-
fiers, though all types of grid-controlled
tubes are also discussed, and such special
types as indicator tubes, cathode-ray tubes,
and magnetically-controlled kenotrons and
phanotrons.

Enough material is given on resistance,
capacitance and inductance to enable the
reader to understand their combination into
circuit timing eleinents. The book then goes
on to basic electronic circuits, describing
rectifiers, amplifiers, oscillators and timing
devices. In the last section a number of
industrial electronic circuits, including mo-
tor-control, relay, and welder-control ap-
paratus, is illustrated and discussed,

No mathematics, even of the simplest
type, appears in the book. Radio readers
will be interested in the schematics, which
use power symbols throughout,

X SRR NV
Suggested by V. R. Mayo, Potts Camp, Mo,

There is always an eye (electric eye] watching you!
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RADIO SCHOOL

PREPARE NOW FOR POST-WAR RADIO AND ELECTRONICS

I\, AKE a place for yourself in a new world of radio apd electronics—a world in which

revolutionary electronic developments will require highly specialized technical
knowledge. Take a good course now to fit yourseli for a good paying job. The training
you need can be supplied by one of the schools advertised in this publication,

——

TRAIN NOW for
postwar opportunities
in this VAST, NEW
field! Classes day
and evening. Call
daily 9-9—Sat.9-2,

or write
Dept. RC.

RADIO . . .
TELEVISIO
ELECTROKICS

RADIO-TELEVISION INSTITUTE
480 Lexington Ave. (46th St.). New York. N. Y.
Plaza 3-4585 Licensed by N. Y. State

COMMERCIAL RAD]Q !N STITUTE

- ——— o m—— = = o anmry
A radio training center for
twenty-four years.

©
ACCREDITED FOR VETERAN TRAINING

ResmenT Courses ONLY

Pre-Induction, Broadcast, Service, Aecronautical
and Marine telegraphy classes now forming for
fall term Oect. 9. Literature upon request.

Dept. C., 38 West Biddle St., Baltimore 1, Md.

RADI0 TECHNOLOGY

BCA Institute offers an Intensive two-year
courss of high standard embracing all phases
of Radio and Television, Practical training
with modern equipment. Also shorter spe-
cialized courses in Commercial Radio Operat-
ing, Radio and Television Servicing, and
Avlation Communications. For Free Catalog
write Dept. RC-44.

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
6 VARICK STREET NEW YORK 13, N. Y.

Correspondence Courses In

RADIO znd ELECTRICAL ENGINEERING
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W45 " ELECTRICAL ENGINEERING 575000 "ie
trical field. Prepare yourself, at Low Cost, for secure
future. Modern, simplified, you can understand quickly.
RAD'O ENG'NEEB'NG Extra fine course in radie, pub-
lic address, photo-electria work.

Trains you to be super-service man, real vacuum tube
technician. Servicemen needed badly. Diploma on comple-
tion. Tuition $25, either course. Deferred payment plan.
Get coples of school catalogs, student

magazines, complete details. SEND NOW!

LINGOLH ENGINEERING SCHOOL Box61-C66, Lincoln, Neb.
LINCOLN, NEB. (Formerly of Washington, D. C.)

PENICILLIN
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As the vacuum pump starts, the suction
draws the solution into the base of the lower
hulb. The radio current is turned on and, as
the current passes through the solution, heat
up to 50 degrees is created and the liquid
boils. This causes an evaporation at the
rate of two litres an hour.

The apparatus occupies a floor space
roughly 3 x 5 feet and is approximately 714
feet tall. i

Electronic bulk-reducing equipment,
hased upon the model, will be manufactured
and sold by the RCA Victor Division,
Camden, N. J., it was announced. The price
will not exceed $6,000 per unit.

In an interview, Dr. Brown recalled some
of the problems with which he contended as
he sought to perfect his invention. One of
the difficulties that had to be overcome in
the original setup of two connected glass

_cylinders was excessive foaming, which
slowed up the process. The thought. oc-
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Courses also in Civil, Electri-
cal, Mechanical Chemical, Aeronautical En-

gineering; Business Administration, Ac-
counting, Secretarial Science. TRI-STATE,
long distinguished for its 2% yr. courses,
offers a great advantage to EX-SERVICE
MEN who can COMPLETE THEIR WORK
here in the SHORTEST POSSIBLE TIME.
Special Preparatory Dept. for those who lack
high school or graduates who desire RE-
FRESHER COURSES. Tuition, living costs
low. 61st year. Cosmopolitan student body.
Men and women. Enter Sept., Jan., March,
June. Catalog.

TRI-STATE COLLEGE

2494 College Ave.
ANGOLA, INDIANA

Be a *‘key’” man. Learn how to send and
receive Mmessages in code by telegraph
and radio. Army, Navy and C_ommerce‘
needs thousands of men. Good'pay, ad-
venture, interesting work., Learn at
home quickly through famous Qandler.
System. Write for FREE BOOK.

| CANDLER SYSTEM CO.

@ Dept. 3-K, Box 928, Denver 1, Colo., U.S.A.

/ Pre-Induction
RADIO COURSES
for Civilians and those entering Military

Services. 'New classes now starting for men
and women.

@ RADIO OPERATING
@ RADIO SERVICING —

e CODE
ELECTRONICS
New York Y.M.C.A. Schools
4 W. 64th Street New York City

© © ® LOOK AT
THE CAPITOL RADIO
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curred to him that glass marbles placea in
the connecting necks of the cylinders might
be effective.

The scientist sent out a messenger, who
visited all of the shops in the town of
Princeton without so much as finding a
marble. Dr. Brown called his home and
enlisted his wife to search his children's
belongings. Still no marbles. Finally, his
wife reported that one of the neighbor’s
children, who “played for keeps,” had a
shee-box containing 1,000 glassies. This
supply was tapped and science moved ahead.

Dr. Brown’s final solution, however, was
to replace the two glass cylinders and
marbles with the three glass bulbs of his
model, and adding a water coil. Further, the
penicillin was “degassed” before placing it
in the containers. Dr. Brown explained that
boiling occurs in the bottom bulb, the next
bulb takes care of excessive foaming, and
the third is “just for good measure.”

in the WU.S8.A.

RADIO-CRAFT

Achievements of radiothermics now
run the gamut from bluing, annealing,
sewing and dehydrating to drying, case
hardening, riveting, detonating, welding and
soldering. In fact, more electronic power
in kilowatts is being used in the United
States for industrial purposes than by all
radio transmitters in broadcasting and com-
munications.
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MINIATURE RADIOS
(Continued from page 715)
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thicker types for side pockets and extra
small ones for vest pockets. The latter type
about the size of a cigarette pack—will
probably be of the “strictly personal” vari-
ety. As such a small size precludes a power-
ful - speaker and a 45-volt B-battery, the
voluine of sound which we can obtain will

be just sufficient for comfortable reception

if we hold the Vest-Pocket Radio to our
ear. No one else will hear the sound, there-
fore the receiver can be used in the theater,
church, movie or anywhere, without annoy-
ing others in the immediate vicinity. The
B-battery probably will have only 12 to 15
volts—sufficient for “personal” reception.

Some of these miniature radios will use
the human body as an aerial. When you lift
the set up, your hand—either by direct con-
tact or through a capacity effect—estab-
lishes the connection. The human body, due
to its capacity, makes an excellent aerial.
Thus good reception is assured, practically
at all times.

For milady’s handbag there will be models
in profusion. Powder-compact — lipstick —
per {ume—combinations, in a riot of various
colors and shapes, are inevitable. As there
is a battery in each radio, they will also do

- double duty as a flashlight—a Radio-Flash-

light—combination incidentally has a high
utilitarian appeal. '

The Miniature Radios will be made in
every imaginable material. Plastics with
magnesium—for durability and lightness—:
probably head the list, but there is hardly
any metal, fabric or composition that will
not be pressed iito use, wherever it is neces=
sary or eccnomic.

Will these new radios be another and far
more serioys headache to the radio servicing
industry? The answer is a distinct NO.
These little radios in most cases cannot he
serviced by a serviceman. As they are ex-
ceedingly light, they will best be sent to the
factory by Parcel Post for special repairs—
with a minimum service or repair charge.
The radio manufacturers probably also will
have branch repair shops in the larger cen-
ters, specially equipped to service such sets.

The serviceman however will do an excel-
lent business in equipping these receivers
with replacement A and B batteries and
new wubes.

L]

FIRST FM radio communications sys-
tem of 1ts type in the ultra-high-fre-
quencies was announced las* month by
Trans-Canada Air ‘Lines. The system is
in use on the firm's Vancouver-Victoria
route. It links city operations and traffic
offices in these two cities with airports at
Sea Island and Patricia Bay, providing
instantaneous communications for reserva-
tions, flight planes, loads, flight clearance
and dispatch. It is a “point-to-point” system
and has no contact with planes in flight.
No other radio can pick up its messages.
“This is a development that can be applied
to all commercial air lines after the war,”
says S. S. Stevens, Superintendent of com-
munications and electronic development for
the line.
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MIRAGE NOTHING! SHE’'S BEEN

FOLLOWING HOGARTH EVER SINCE
SHE FIRST HEARD HIS

ECHOPHONE EC-1

v

ECHOPHONE MODEL EC-1

(Hustrated) a compact communications receiver
with every necessary feature for.good reception.
Covers from 550 kc. to 30 mc. on 3 bands.
Electrical bandspread on all bands. Six tubes.

Self-contained speaker. 115-125 volts AC or DC.

ECHOPHONE RADIO CO.,, 540 NORTH MICHIGAN AVE., CHICAGO 11, ILLINOIS
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Easy to Read — Easy to Grasp
Easy to Apply

A home-study course—especially well
organized. The style is so interesting
you will read along without effort,
hardly realizing that you are actually
studying and taking in vital informa-
tion. Audels Radiomans Guide gives
you just the right amount of mathe-
matics required to cope with radio
problems successfully. You can solve,
with the aid of this extraordinary book,
practically

everyradioprob-
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A COMPLETE LIBRARY IN ONE BOOK v1 e o8
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AUDELS RADIOMANS GUIDE gives authentic Princi- O Topd ™ B
ples and Practices in Construction, Operation, Service e ?)‘)5 V:“A\:e :
and Repairs. Covers clearly and concisely radio funda- boﬁ ‘,,‘\\\‘;et”‘
mentals—Ohm’s Law—Physics of sound as related to ‘&,\\ %- ‘\6-0
radio secience—Measuring instruments—Power supply— 1h0'\.g %

Resistors — Inductors — Condensers — Transformers and
examples-—Broadcasting stations—Radio Telephony—Re-
ceivers — Diagrams — Construction — Control Systems —
Loudspeakers — Antennas — AutoRadio — Phonograph \ (es®
Pick-ups—Public Address Systems—Aircraft and Marine po®
Radio — Radio Compass — Beacons — Automatic Radio COMPLETE \ J50®
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ADV Plans, LLG

The entire contents of this CD/DVD are
copyright 2014 by ADV Plans, LLC. All
Rights Reserved.

Reproduction or distribution of this disk,
either free or for a fee is strictly
prohibited. We actively monitor and
remove listings on eBay thru Vero.

You are free to copy or use individual
images in your own projects, magazines,
brochures or other school projects.

Only the sellers listed here
are authorized distributors of this collection:
www.theclassicarchives.com/authorizedsuppliers

Please view our other products at
www.theclassicarchives.com,
or our ebay stores:

TheClassicArchives
ADVPlans
SuperShedPlans
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