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N AMPERITE

ACOUSTIC COMPENSATOR

{pat. pend.)

BIGGER

PROFITS 5t offer added
Amperite gives
. . at no extra cost |

Glure which enables you to (1) lower ot
¥¢ of the microphone; (2) adjust for close talking
pickup; (3) adapt microphone to vatied conditions.

'SE 4 MODELS HAVE THE ACOUSTIC COMPENSATOR -

MODEL RBHk (hiimp); RBMk (200 ohms} Frequency range 40 to
11000 CPS. Qutput -65db..... Chrome or Gunmetal . .$42.00 LIST

NEW! MODEL RSHK (hi-imp); RBSk (200 ohms) Frequency range 60

1o 8000 CPS. Qutput -88 db.. .. Chrome or Gunmetal . .§32.00 LIST
All of the above are complete with Acoustic Compen-
sator, Switch, Cable Connector, and cable. ¥,

NOTE: Roth Sound Setvice writes. . . . “Your mikes are certainly
rugged. I've used them in roin, wind. and on the hetlest days, |
bu! they ve always sfood up perfectly”.

INCREASE

| MAKE EXTRA SALES WITH
IMPROVES ANY CONTACT MIKES...$12.00 LIST A COMPACT

” "

LOW-COST Professional and omateur musicicns are delighted VELOCITY
INSTALLATION with the Amperite Contact Microphone. It “makes for hand or stand
ON 4 COUNTS! an ordinary violin sound like a Strad” . . . gives a

small piano the tone of a grand. And yel. there is Taarter fhieime it
prove those “price” no_dxs:orbon. No unnatural effects. No “fingering box. this Amperite
jobs by using the popu- noises”. . . . Frequ‘enCy response 40 to 3000 CPS. Velocity has the fea-
lar Amperite Model Output —40 db. 20’ of cable. tures of the larger

RAH (or RAL). You will get better microphones. Good
resulis because: (1) it is excellent for for speech and m

Though only a litile
P.A. Men, you can im-

Models listed below can be used on most radio

both speech and music; {2) has flat sets since 1935 cr}d on all P.A. Systeros. They oper- use on staod
response without undesirable ate with either high or low gain amplifiers. Instal-
peaks; (3) reduces feedback: (4 lation is simple . . . no changes in sirings or insiru- IRAE

stands up under rain, wind, heat, ments . .. attached without tools.

nd rough handling . . . Frequenc .
fcmqe sog:o 7500 cpsg.' Qutput Y’ dﬁ MODEL SKH (Hi-imp); SKL (200 ohms). $12.0
MODEL RAH (bi-imp); with 12 of  SKH or SKL with foot-operated
cable: MODEL RAL (200 ohms) with volume control ......... ...
8 ofcable. ............ $22.00 LIST Professional Mode] KTH (guiK

(I.) FREE Window De
colors. (2) FREE Wi
and prices op

[}
AMPERITE 0. 561 BROADWAY, N.Y. U.S.A. ,SANESTORESS
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J. E. SMITH, President, Natlonal Radio Institute
Established 1914

The man who has directed the home studs training of more
men for the Radio Industry than any other man In Amerlea.

Set Servicing

Fixing Radio sets in
spare time pays
many $5, $10, $15 a
week extra while
learning. Full time
repair pays as much
as $30, $50, $756 a
week.

Broadcasting
Stations
Employ managers,
engineers, operators,
installation and
maintenance men for
fascinating jobs and
pay up to $5,000 a

Loud Speaker
Systems
Building, installing,
servicing, operating
public address sys-
tems is another
growing field for

men well trained in
Radio.

HERE'S PROOF

THAT MY TRAIMING PAYS

$50 Monthly in Spare Time

I work on Radio part time. still holding my
reRular !rrh Since chrolli seven  Feals ago,
1 3 veragrd around $50  every ma
JOII‘\ B \l()lll's‘-l.'."l'l‘E 809 Valley
Manchester, N. I

Makes $50 to $60 a Week
“I am_ making between %30 and $60 2 week >
after all expenses are paid. and 1 um getllng
all the Radin work I ean fake eare of. thanks
to N. R. L' H. W. SPPANGLER. 126% 8.
Gay 8t., Knoxvilie. Tenn

Oneratts Public Address System
I have tlon with the Los Angeles Clxil
Service. operating the Publlc Address System
In the Chy lall (‘ouncll. My salary iz $170 a
month.”” 1. H. ROOD, 136. City IInl]
Los Angeles. Callf,

Lesson on Radio Servicing Tips—FREE

T want to Prove that my Tralning gives Ppractical, money-

making ?rm-uon is _ecasy to undcrstand—Iis what

you need u-n master Radin My

sample lerson  tex dlo

Rm-elver Troublon—Thc-ir Cause
Remedy'' covers a long

iis! of Radm rocelver lmuhleu

ry nivers |-
&al, aum. 'l'

a . superhn.
eradyne, all-wave. and other

0 -llm’lment blPl\C‘“K

thia icason FREE. No obliga~
tlon. Just mail cOupon.

any make ¥
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 Be a Radio Expert

30750 ° 78 a verk

| will train you at home Ffor many Good
Spare Time and Full Time Radio Jobs

Radio offers yott many opportunities for
well-paying spare-time and full time jobs.
And you don't have to give up your job,
leave home or spend a lot of money to
train to get those jobs—to become a Radio
Expert.

Get Ready Now for Jobs Like These

Radio broadeasting stations employ engineers,
operators, station managers and pay well for
trained men. Fixing Radio scts in spare time pays
many $200 to $500 a year—full time jobs with
Radio jolibers, manufacturers and dealers. as
much as $30. $50. $75 a week. Many Radio
Experts open {full or part time radio sales
and repair businesses. Radio, manufacturers
and jobhers emiploy testeis, inspectors. fore-
men, engineers. servicemen, in good.pay johs
with oppertunities for advancement. Automo ile,
police, aviation, commercial Radio and loud
speaker systems are newer fields offering good
opportunities now and for the future. Television
promises to open many good johs scon. Men |
trained have good jobs in these hranches of Radio.
Read how they got their jobs. Mail coupon.

Why Many Radio Experts Make
$30, $50, $75 a Week

Radio is young—yet it's one of our large indus-
tries. More than 28.000.000 homes have one or
more Radios. There are more Radios than tele-
phones. Every year millions of Radios get out
of date and arc replaced. Millions more need new
tubes, repairs. Over $50 000.000 are spent every
year for Radio, repairs alone. Over 5,000,000
auto Radios are in use; more are being sold every
day, offering more profit-making opportunities for
Radio experts. And RADIO IS STILL YOUNG,
GROWING. expanding into new fields. The
few hundred $30, $50. $75 a week jobs of 20
vears n% have grown to thousands. Yes,
Radio offers opportunities—now and for the
future!

Many Make S5, $10, $15 2 Week Extra
in Spare Time While Learning

The day you enroll T start sending Extra
Moncy Job Sheets; show you how te de Radio
repair johs. Throughout vour training I send
plans and ||1r¢-ctlon< that made good spare
tume money—3$200 to $500—for hundreds,
while learning. 1 send you special Radio

equipment to conduct experiments and build cir-
cuits. This 50-50 method of training makes learn.
ing at home interesting, fascinating, practical.

1 Also Give You This
Professional Servicing
Instrument

Here is the instrument
every Radio expert
needs and wants—an
All-Wave, All-Purpose
Set-Servicing  Instru-
ment, It contains
everything necessary to measure A.C. and D.C.
voltages and current: to test tubes. resistance;
adjust and align any set. old or new. It satisfies
your needs for professional servicing after you
graduate—can help you make extra money fixing
sets while training.

You Are Trained for Television Also

With N. R. I. you take up Television principles
right nlnng with Radio principles—the correct
method—since Television receivers combine both
sight and sound. You also get more than ten
text books devoted entirely to Television.

Find Out What Radio Offers You

Act Today. Mail the coupon now for **Rich Re-
wards in Radio.”’ It's free to any fellow over 16
years old. It points out Radio’s spare time and
full time opportunities and those coming in Tele-
vision; tells about my training in Radio and Tele-
vision: shows you letters from men 1 trained,
lr]]lng what they are doing and earning; tells
how my Money Back Agreement protects you.
Find otit what Radio offers YOU! MAIL COU.
II\)-(O)} i an envelope, or paste on a postcard—

J. E. SMITH, Pres., National Radio Institute

Dept. 9CX
Woashington, D. C.

RICH REWARDS
IN RADIO

This Coupon is Good Ffor . . .
One FREE Copy of My Book

J. E. SMITH, President, Dept. 9CX

E---------- L P F F ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ Ff 7 f

Pleagse Say Thot You Saw It in RapIO-CRAFT

National Radio Institute, Washington, D. C.

Dear Mr. Smith: Without obligation. send me frec the Sample Lesson and your 64-page
telling about spare time and full time Radio opportunities,
and how I can train for them at home in spare time. (Please write plainly.)

|

[ ]

[ ]

[ ] Book. “‘Rich Rewards in Radio,”

]

: NAME ... . e .
L

[ ] ADDRESS ......... 0000000000 ciee

]

B CITY

STATE 14.X1

hu.---
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——BULLETIN—

Part 3 of the series of articles
titled "This Home — WIRED
FOR RADIO" will not appear
in this issue. Due to unfavor-
able weather, construction on
the Radioc Home has fallen
considerably behind schedule.
We hope to have the follow-
ing instalment in the next is-
sue. Part 3 will discuss the
steps necessary to adapt the
master receiver to the built-in
radio system.

*

Published by Radcraft Publications, Inc.
Publication office: 29 Worthington Street,
Springfield, Mass. Editorial and Advertising
Offices: 99 Hudson Street, New York City.
Chicago Advertising Office: RADIO-
CRAFT, 520 North Michigan Avenue, Chi-
cago, lil.

RADIO-CRAFT is published monthly, on
the first of the month preceding that of
date; subscription price is $2.50 per year
in U. S. and Canada. {In foreign countries,
$3.00 & year to cover additional postage.)
Entered at the post office at Springfield as
second-class matter under the act of
March 3. 1879.

Foreign Agents:

London—Gorringe’'s American News Agency,
:MdGrcen St., Leicester Square, W. C, 2, Eng-
and.

Paris—Messageries Dawson, 4 Rue Faubourg,
Poissonniere, France,

Melbourne—McGill's Agency, (79 Elizabeth
St., Australia.

Dunedin—James Johnston, Ltd., New Zealand.

*

Text and illustrations of this magazine are
copyright end must not be reproduced
without permission of the copyright owners.

*
Copyright 1939 Radcraft Publications, Inc.




RADIO-CRAFT

MARCH,

for 193¢ 515

TRAIN MY
QUICK, EASY waAY

FOR

RADIO

PAY FOR YOUR TRAINING
IN EASY MONTHLY PAYMENTS
AFTER YOU GRADUATE

Find out all about this wonderful offer. My Big Free
Book tells you how you can train for your start to a big
pay job in Radio . . . And through my “Pay-Tuition-
After-Graduation” Plan, you can start paying your
tuition in Easy Monthly Payments two months after
your regular 12 weeks training period ends.

STUDENTS BUSY AT WORK IN LARGE COYNE SHOPS

‘Learn By Doing'in 90 Days

' ON REAL RADIO, TE
In Big Coyne ShOPS‘ AND SOUND EQTuk:El\){gd'I?N

and hold the job they like, or go into busi-
ness for themselves.

At Coyne you do Practical Work on real
Radio, Sound and Television equipment.

You wire up, service and repair real
radios and sound amplifiers: operate actual
television equipment and radio transmitters.
When you finish each step you know how
because you have done the work yourself.
At Coyne you get the practical training

In the Big Coyne Shops you have individ-
ual help by expert instructors so that you
quickly and easily learn Radio by actual
work. No advanced education or previous
Radio experience is nceded. You are
taught . . . not by correspondence, not
by books or embarrassing reciting .
but by the Famous Coyne ‘‘Learn-By-
Doing’ training method which has helped

hundreds of successful graduates to get

you need for your start in the Radio fieid.

PART TIME WORK
WHILE TRAINING—
EMPLOYMENT HELP
AFTER GRADUATION

If you are short of money and
need part-time work to help pay
for your room and board while
training, my Employment De-
partment will help you get a part
time job. When you have gradu-
ated, they will give you Lifetime
Employment Service.

Prepare For Jobs Like These

Here are a few jobs in the
Radio, Television and Sound
Fields. Our Free Employment
Bureau gives you Lifetime Em-
ployment Service.

RADIO SERVICE MAN
PUBLIC ADDRESS & SOUND MAN
AUTO RADIO INSTALLATION & SERVICE
RADIO FACTORY INSPECTOR & TESTER
STUDIO TECHNICIAN
RADIO OPERATOR

REFRIGERATION SERVICE MAN

READ WHAT THESE
GRADUATES SAY

*Due to Coyne's practical work. it was
casy tolearnin 12 weehs. .. 1 got a job
with ————— ('o. as Radio and Re-
frigeration Service man. 1 have had
steady work cver since and can truly
say that due to Coyne, 1 have been able
to increase my earnings. ! would recom-
mend Covne to anyoue who wants
good training.”"—Al Schmidt, Minn.

“I am now Chief Radio Operator for
three Radio transmitting stations . .
Did Coyne training pay? Judge for your-
sclf. I am always sure of a job. I have
built a nice home, own a good auto-
mobile and have a comfortable bank
balance to care for emergencies. Since
leaving Coyne,
I have never
been out of work
a single day.”"—
L. L. Prejean,

La.

H. C. LEWIS, President,

Send Today for
this FREE Book !

GET THE FACTS

Don’t let lack of money
keep you from sending in
the Coupon now. My Big
FREE Book is full of facts
and photographs which
tell youabout Coyne train-
ing. It also gives you the
details of my Pay After
Graduation Plan, Spare
Time Employment Offer,
Graduate Employment
Service, Lifetime Scholar-
shipand other advantages.

MAIL
COUPON (i

o L
i "-.il"-.:nl.:T:".. '-.
ki I

]

i

! COYNE ELECTRICAL SCHOOL,
I Radio Division,

1 500 S. Paulina Street,

: Dept. 39.8H, Chicago, I11.

¢ Dear Mr. Lewis:—Without obligation send me your
1 birfrecillustrated catalog, with ull facts about Coyne
¢ Training and details of your **Pay-Tuition-After-
¢ Graduation” Plan,
[}
[}
[}
L}
[}
]
L}
]

ELECTRIC REFRIGERATION

At thi.s time I am including additional valuable in-
struction in this important new field because many
Radio men arecalled upon to handle work in this field.

H. C. LEWIS, President

COYN E ELECTRICAL

SCHOOL
RADIO DIVISION

500 South Paulina Street Dept. 39-8H Chicago, II.

Plcase Say That You Saw It in RADIO-CRAFT

COY NE occupies this entire
Modern, fireproof Building.

Founded 1899

City..... et e e State. ......0eee
Mail in envelope or paste on a postcard
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For Better Servicing - - For Greater Profits - - Use Gernshack Manuals and Books®

INCE 1931 Servicemen have heen huving more
GERNSBACK OFFICIAL RADIO SERVICE MAN.
UALS vear after vear. The authentie material, easily

accessible diagrams and complere service data make them
invaluable to dealers and radio Servicemen. Without a
Gernsback Service Manual at the repair job, there's time
and profit lost. Your service kit or laboratory is incom-
plete without all the GERNSBACK OFFICIAL RADIO
SERVICE MANUALS. There are GERNSBACK MAN.
UALS for servicing auto-radios, also refrigeration and
air conditioning equipment.

VOLUME 7 OFFICIAL RADIO SERVICE MANUAL

Over 1,800 Pafes e Over 3,000 lilustrations e Stiff. leather-

Sip. Eooxeicas Coverc o Sice ® x 14 Teehox o Net Weikht $‘0.00
1936 OFFICIAL RADIO SERVICE MANUAL

Over 1,200 PafZes e Over 2,500 Illustrations e Stiff. Leathers

ette, Looseleaf Covers ¢ Size 9 x 12 Inches ¢ Net Weight 8 1bs.

$7.00
1935 OFFICIAL RADIO SERVICE MANUAL

(L);-eghe‘l_e,?lgo Pnzesl lf gver :1.0()0Sl nll.l‘;ilrnllzoni ;‘ Flexllﬂe. 00
a Looseleca: vers @ 1 L4
Weight 3%} Ibe. “ S nenes o $7'

1935 OFFICIAL AUTO-RADIO SERVICE MANUAL

Over 240 Pages » Over 500 Iltustrations @ Fiexible. Leather- 2 50
etie, Looseleaf Covers # Size 9x 12 Inches ® Net Welgh 134 ibs. .

1934 OFFICIAL RADIO SERVICE MANUAL
Over 400 Pages e Over 2,000 Nlustrations ¢ Flexible, Leather-
gl‘l/i, lln.is)oselea{ Covers ® Size 0 x 12 Inches & Net Welght

$3.50
1932 OFFICIAL RADIO SERVICE MANUAL

Over 1,000 Pages o Over 2,000 Illustrations ¢ Flexibie
Leatheretie, Looselcal Covers. Size @ x 12 Inches e Net $5 00
weight 434 1bs. .

OFFICIAL REFRIGERATION SERVICE MANUAL

{Volume |)
1.200 lilusirations e Flexible,

?2‘35‘{?;3%?@ ,:?E:‘;!selc.m o‘é%r\-crs. Size 9 x 12 Inches e Net $5.00
OFFICIAL REFRIGERATION SERYVICE MANUAL

(Volume |1}
Over 352 Pages » Over 300 Miustrations & Flexible, Leather-
ette, Looscleaf Covers. Size 9 x 12 Inches & Net Welght 114 1bs.

$5.00
OFFICIAL AIR CONDITIONING SERVICE MANUAL

Over 332 Pages # Over 600 lllustrations & Flexible, Leather- 5 00
ctte. Looseleaf Covers. Slze 9 x 12 Inches ¢ Net Welght 244 1bs. .

To order these famous Manuals, see or write to
your jobber or favorite mail order house. If more
convenient, mail coupon directly to publishers.

RADIO-CRAFT
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SERVICING

Get into the swing of reading instructive, authoritative books on technieal
subjects—radio, air ¢onditioning and vefrigeration. It's the easiest. quickest
and most inexpensive way to improve your knowledge on these topies.
In this series, popularly known as the RADIO-CRAFT LIBRARY SERIES,
are all the titles necessary to your personal advancement. Only by careful

study of these enlightening books,
fields of radio, air conditioning an K
The volumes mcasure 6 x 9 inches—contain 64 pages.

can you gain adequate experience in

d refrigeration. Each book is uniform.

and have stiff.

flexible covers. PRICE 50c PER BOOK. All books are sent to you postpaid.

Here Are

Book Neo. 2
MODERN VACUUM TUBES
Book No, 3
THE SUPERHETERODYNE BOOK
Book No. 6

BRINGING ELECTRIC SETS
UP-TD-DATE

Book‘No. 9
AUTOMOBILE RADIO AND
SERVICING
Book No. 10
HOME RECORDING AND ALL
ABOUT T
Book No. 12
PUBLIC ADDRESS INSTALLATION
AND SERVICE
Book No, 13
ABC OF AIR CONDITIONING

The Titles:

Book No. 14
POCKET RADIO GUIDE

Beok Ne. (5
ABC OF REFRIGERATION

Book Na. 16
PRACTICAL RADIO CIRCUITS

Book No. 17
SERVICING WITH SET ANALYZERS

Book No. 18
POINT-TO-POINT RESISTANCE
ANALYSIS

Book No. 20

THE CATHODE-RAY OSCILLOSCOPE
Bock No. 21

BREAKING INTO RADIO SERVICING

Book No. 22
RADIO QUESTIONS
ANO ANSWERS

NEw

EACH BOOK IN THIS SERIES—50c¢

1939

S S G BN N S S S S S R
RADCRAFT PUBLICATIONS, Inc., 99 HUDSON ST., NEW YORK. N. Y.

Gentlemen

Enclosed find my remittance of §

for which send me, POSTPAID,

the Manuals or Books indicated below by s :‘ru‘ls ¢x) in the panei.

() Volume 7 @ $10.00
( } 1935 Auto-Manual @ $2.50

() 1936 Manual @ $7.00 () 1935 Manyal @ $7.00
() 1938 Manual @ $3.50

¢ ) 1932 Manual @ $5.00

( ) Refrigeration Manual (Vol. I) @ $5.00 () Refrigeration Manual {Vol. 2) @ $5.00

( ) Air Conditioning Manual @ $5.00

RADIO-CRAFT LIBRARY SERIES @ 30¢ EACH

Circlé book numbers wanted: 2 3 6 9

Name

(Send remittanee bn form of check or monsy order; register your letter
if you send cash or unused U. S. Postage Stamps.)
S S G S S GEE G S S N S S

Please Say That You Saw It in RADIO-CRAFT

10 12 13 14 15 16 17 18 20 21 22
ddress

State
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IT'S HERE AT LAST

A PRACTICAL

TELEVISION KIT!!

Two models—one with 3-
inch and one with 5-inch
tube!

The last word in modern
TELEVISION!

SOUND as well as VIDEO
—both in one unit!

The New Shock-proof de-
sign!

Meissner quality at a price anyone can afford to pay!

WRITE TODAY FOR FULL DETAILS

Meissner is FIRST with
practical TELEVISION
because Meissner has put
years of time in research
to be READY when
REAL TELEVISION
arrived. Itis HERE NOW!

Get your name in NOW
for the first information!

/j / MAIL COUPON!
1 MEISSNER MFG. CO., H
1 Mt Carmel, Illinois Dept. RC 3
® please RUSH me Information on 1
Dept. RC-3, MT. CARMEL, ILL. g TELEVISION' KITs!! H
1 [ ]
1 Namo PR USRSy e
“A FAMOUS NAME FOR TWO DECADES” s E
: :
N CILY | sdidiibbirnihn 15121 I 3
11 \J

Please Say That You Saw It in RADIO-CRAFT
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The publishers of RADIO-CRAFT are pleased to announce its first

ANNUAL CATALOG NUMBER

The MAY. 1939 Issue

The radio manufacturers, in cooperation with the publishers, will spend a young
fortune to bring this big issue of RADIO-CRAFT to you—al no additional

cos!— the price remains 25c.

INCE its first appearance ten years

ago, RADIO-CRAFT has faithfully

recorded radio progress in all its
important phases, month after month,
year after vear.

For a long time the publishers have
felt the need of an important radio serv-
ice, which is not being rendered by any
radio publication teday. Therefore, as it
has done many times in the past,
RADIO-CRAFT again takes the lead
with an important radie publishing
innovation.

Radio Service Men, Radio Dealers,
Radio Experimenters and others ac-
tively engaged in radio—indeed the
entire radio trade—have long felt the
acute need for a comprehensive com-
pendium of the major catalogs of the
radio industry, ALL. BOUND BE-
TWEEN TWO COVERS.

Up to the present time it has heen
necessary to write to each manufacturer
and others in the radio industry for cata-
logs and circular matter of their equip-
ment. NONE OF THESE CATALOGS
1S STANDARD IN SIZE. They are,
therefore, difficult to file, diffieult to
keep. They are easily mislaid and lost
and, just at the time you need an im-
portant catalog, you eannot find it

For this reason RADIO-CRAFT is
now inducing the radio industry to
print their key, or master, catalogs
which contain the fundamentals of
their products, annually in the May
issue—IN A SPECIAL SECTION OF
RADIO-CRAFT.

You will, therefore, get a great many
manufacturere’ complete catalogs. FREE
WITH EACH MAY ISSUE OF RADIO-
CRAFT. You will no longer have to
spend time and postage in writing for

individual catalogs; they will «ll appear
in your May issue—PLUS THE USUAL
FEATURES WHICH YOU GET IN
YOUR FAVORITE MAGAZINE.

AND THAT ISN'T ALL!'—A price-
less, time-saving “who makes what”
Equipment Directory of Radio. Elee-
tronies and Publie Address apparatus
will be included, in addition to the Cata-
log Scetion, that would ordinarily go to
make up the Vay issue!!

Needless to sav, this epoch-making
May number will be kept by everyone
for a long time. It will be a regular
radio-encyelopedia for reference during
months and vears to come. You and
every radio man will consult it again
and again during the vear; and you
won’t find it necessary to hunt for cata-
logs all over vour home, office, shop,
laboratory, ete. Evervithing will be at
vour finger-tips.

In return for this great undertaking
we naturally want vour support—hut
most of all YOUR EXPRESSIONS,
YOUR THOUGHTS ON THIS UNPAR-
ALLELED CATALOG NUMBER. While
we are busy building this issue, we can-
not get too many suggestions, too many
expressions from you, our readers.

Tell us. therefore, now, TODAY, what
you think of the idea in general;
whether it has vour approval. and what
clse we can do to make this special num-
ber the success it deserves,

Write to us at once! THE MOST
MERITORIOUS AND WORTHWHILE
LETTERS WILIL BE PUBLISHED IN
THE MAY ISSUE.

RADIO-CRAFT MAGAZINE

HUGO GERNSBACK, Editor
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**"RADIO’'S

GREATEST

MAGAZINE""’

‘ RADIO
AT THE CROSSROADS

By the Editor — HUGO GERNSBACK

dilemma whether to go ahead or to retrograde,
There is nothing new about this because it dates back
to the old days of “Wireless” (as Radio used to be
called}). No sooner is a new and major advance in Radio
announced than the rest of the trade finds fault with the
latest progressive ideas and for selfish reasons begins to
knife the proponents of progress.

EVERY so often the Radio Industry finds itself in a

When Broadeasting first started we had only crystal re-
ceivers, These were excelient and gave good service at the
time. When the vacuum tube made its appearance there was
immediate dissension and it was pooh-poched as being expen-
sive, impractical, and no better than a good crystal set. This
did not stop the triumphant march of the radio tube and
soon the crystal sets fell by the wayside. When the first
loudspeakers came along and one audacious manufacturer
started to put a loudspeaker into a complete vacuum tube
set, again a loud cry went up. This time it hit the headphone-
receiver manufacturers, because they knew that the “loud-
speaker receiver” would sooner or later kill the “headphone
receiver” business—which indeed was what happened.

At that time our radio sets were of course, operated by
batteries—ordinarily, storage batteries. Soon the “battery
eliminators” made their début and this business grew to
tremendous proportions. The public no longer was inclined
to fool around with “messy hatteries”. The eliminators had
their day, but when the first “alternating current” scts ap-
peared on the market the battery eliminator manufacturers
were bitter in their denunciation of the new-fangled sets and
predicted that they would never be perfected, Instead, they
plugged their eliminators more than ever. This, of course,
did not stop the A.C. sets which in a short time threw all
the eliminators on the junk heap.

At the present time Radio again finds itself at one of its
major crossroads. Television is in the offing—this time in
real earnest. After having cried “wolf” for over a decade,
television is now really on the map and will soon emerge
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from its swaddling clothes and become a new radio giant.

The radio industry behaves as it always has done in a
crisis of this type—it does not take kindly to the newcomer,

The recent announcement by Radio Corporation of Amer-
ica’s President, Mr. David Sarnoff, that television will be
ready late in April, has called forth the usual cat-calls and
pooh-peohs of a number of manufacturers who can see
nothing in television and now do their best to knife it,

These things, are of course, done only for purely selfish
reasons because the Radio-set manufacturers are not sure
which way the radio cat will jump, and because they feel
that the public, who now has been informed of the conting
of television, will refrain from buying the regulation radio
sets and will sit back and wait the coming of the television
set.

While it is true that a few individuals might hold up
buying a radio set for such a reasen, experience has taught
that the majority of individuals will still go on buying as
they did before, for a variety of reasons. To begin with, tele-
vision sets for some time will be rather expensive. Secondly,
home television will not be available in all parts of the
country for quite a time to come. Indeed, it may be years
before you may receive complete television programs at re-
mote sections in this country.

On top of this, it is even doubtful at this time of writing
that television will replace sound-radio completely at any
time. There probably will always be a market for the present
tvpe of radio set and I can envision a home equipped with
television sets and with ordinary radio sets as well.

At any rate, the best policy for the radio trade to pursue
at the present time is not to confuse the public by squabbling
within the trade.

Let the industry read its own radio history and take heed
of the lesson that it should have learned, and that is:
*Those who have opposed radio progress most stren-
uously in the past, were the first ones to be wiped out by
the march of radio progress.”
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GIRL MEETS VOOER

Miss Mary Muldoon is here shown "'talking with her fingers” by pressing the

keys of the "VODER™. This electrical speech-synthesizer, was developed  for

the Bell Telephone System’s exhibits at the San Francisco and New York Fai‘s

to maks specch sounds out cf electric currents controlled by keys like an

organ. |t was previewed last month at Franklin Institute, Philadelphia. It

is built, except for its keys entirely of apparatus usea in everyday
telephone service!

After practising for & year on the VODER, Miss Muldoon—and 24 other girls

selected from a group of 300 and each having her own unit to practice on,

4 1o 5 hours per day—is able to make this Robot talk, sing, laugh, scream,

and in fact imitate almost any earthly, or '‘urearthly’, imaginable noite

or sound. A pedal-operated control givis rising and falling inflections, Tre
synthesized speech is heard from the loudspeaker,

IT'S DONE WITH KEYS
Here's a close-up of the VODER'S keyboard. Ten of the white keys each conirol
a speech sound: the !1th is a velume control. The 3 black kevs make the
“stop’ consonants. Under the operator's left wrist is a switcn which changes
over certain of VODER'S circuits from producing corsonants to producing

vowels. ""Mr. Yodar® still kas wh it Bell erqgineers call an “elecical acce~t'
nevertheless, a skilled operator ean make “him" say what she wants!

THE RADIO

BROADCASTING

HE greatest diplomats of North and South

TAmerica put their “beans” together at Lima,

Peru, last month for a conference which re-

sulted in the formulation of an anti-aggression accord in
the Western Hemisphere.

Shortwave was prominent, bringing daily reports of the
confabulations, and voices of national leaders, to the Folks
Back Home in their several homelands. In U.S., N.B.C. staged
more than 44 such broadcasts; C.B.S. about the same
number.

Educationu! programs will be further expanded in 1939,
says Dr. James R. Angell, Educational Counsellor of N.B.C.
Child-participation shows, he said last month, would be
augmented,

Perhaps under the category of education may be the broad-
casts of the Olympic Games from Finland, in July, 1940;
perhaps not. Anyway, N. B. C. last month, installed a broad-
casting booth in the Olympic Stadium there, has facilities
reserved, has lines ovdeved, Which is just about as fore-
sighted as ordering a set of false teeth and a wheel-chair
for a 2-year-old child. The programs will go by wire from
the Helsinki Stadium to Berlin; thence to Riverhead, L. I,
by radio; thence to the net and the civilized world.

Statistics show that N.B.C.’s international broadcasts in-
creased 119% in '38: that it covered 31 football games, 27
horse races, 20 cach of boat races and boxing bouts, out of
a total of 143 events: also all continents with spot news from
points of origin; gave 333 talks by federal executives and
legislators, inchiding 32 by F.D.R. Figures were released
last month.

WOR's report showed the station was on with 7,280 hours
of programs; 33.62/¢ was popular music, 3.13% serious
musie, 7.49¢ “light”; 20.43¢¢ was educational and talks;
12.08% was drama; 9.44%¢ was news, The other percentages
for the month were pretty scattered.

WAMCA, a local station in N.Y., claims a great increase
of signal strength through the use of a “ground loss de-
flector” consisting of about 16 miles of radial wires buried
under the antenna. This report last month, means more
listencrs at no greater cost to the cash customer—Mr.,
Sponsor.

WTAM, of Clevclund, Ohio, is installing what is claimed
to be America’s first aluminum eoncentric transmission
cable. It is 460 feet long, and is intended to cut transmission-
line radiation. The use of aluminum will save 2/3 of the
weight of copper; it will weigh about half a ton, stated
reports last month.

I"isitors to a recording studio on West 46th St.,, N.Y.C,
may hear serious folk making transcriptions which will be
shipped to South America to combat Black & Brown Shirt
prepaganda there.

Anti-Nazi broadcasts, which have been bothering loyal
Partel Members for nearly 2 vears, terminated, according
to Black Shirt leaders, when Ernst Niekisch was arrested,
last month. The station was said to be in a motor truck.

Dot Radio Libertad continued with its anti-Fascist pro-
grams in German and Italian, skipping from frequenoy to
frequency in order to dodge powerful broadeasts of inter-
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MONTH IN REVIEW

ference. It’s a jail offense to tune-in on
it in Germany. Americans can usually
catch it between 10 and 11 me., about
4:00 P.M,, E.S5.T., we were informed
last month.

America has stepped into the lead in
broadcasts to South America. Naziland
is still second. However, improvements
in N.B.C. and C.B.S. stations will great-
ly augment America’s foreign coverage,

In Germany an annual prize of 10,000
reichsmarks is being offered to the per-
son achieving the most interesting result
in radio research, states a news item
of last month. What if static should
be conquered by an Isidore Finkelstein?

RADIO & RELIGION

ATHER CHARLES E.

FCOUGHLIN, Canadian-

born priest who years ago

vowed to quit “the radio” if his candi-

date for the presidency, one Lemke (re-

member?—we thought not) got licked,

has aroused a storm by a series of

broadcasts, last month, considered con-
troversial.

Father Coughlin broadcast a speech
explaining Naziism as the outgrowth of
Communism; stated that Jews had
founded Communism. Believing his
words might result in race prejudice,
Station WMCA invoked the age-old rule
that ms. of talk must be submitted for
station approval prior to broadcast.

When Father Coughlin  said this
would not be possible, WMCA refused
to air his words, with the result that
the station has been picketed during
subsequent Coughlin talks.

There is also much debate as to
whether the good Father’s facts are cor-
rect, with the “nays” seeming to have
the best of it thus far, though the radio
priest quotes various authorities he
deems accurate.

In the meantime, the Federal Council
of Churches of Christ in America have
been doing much to cement the friend-
ship between Protestant and Catholie,
Jew and Gentile. Other leading religious
groups have heen performing similar
service to the nation and its people dur-
ing the past month and many months.

Summing up the situation of contro-
versial religious broadeasts, Neville
Miller, president of the National Assn.
of Broadcasters, said, “Broadcasts in-
citing racial and religious hatred are an
evil not to be tolerated.” He added that
they are “an abuse of the privilege of
free speech and unworthy of American
Radio.”

CENSORSHIP!

HE board of directors of

the NAB last month unani-

mously accepted a resolu-
tion that “American broadcasting sta-
tions should not carry advertising for
. ... hard liquor.” The board represents
about 4/7 of the nation’s stations.

MUTED TYPING IN A STUDIO

Here is illustrated an actual experiment in the

studios of the Columbia Broadcasting System, last

month, Placed only 5 ft. away, the studio microphene

failed to pick up the sound of the new Remington
Noiseless in actior, 'tis said.

In fact, it was not until the microphone was | ft.

away that the typewriter could be neard operating!

The same test repeated with a ‘‘brand new noisy

typewriter'" required moving the mike 22 f+. distant

before the pick-up equaled the Noiseiess | f#.
from the mike.

Some time ago, the FCC got excited
about an N.B.C. broadcast of a Eugene
O’Neill play in which the words “damn”
and “hell” were used. The news censured
such censorship in an editorial headed
“Damn It To Hell, It’s Dangerous.” The
N.B.C. plods a step farther. President
Lohr of the net announced that no more
contracts for advertising beer or light
wines would be accepted! The company
will still carry those wicked, sinful ciga-
rette shows, though, and it is rumeored
that there is not even a ban on break-
fast food advertising—yet,

(Continued on puge 568)

THE CABOOSE CREW RADIOS 1O....... THE LOCOMOTIVE CREW A 14-MILE AWAY!

Last month the Pennsylvania Railroad Co. demonstrated, on a train carrying
merchandise from Philadelphia to Western and Southern
short-wave radio may be used to maintain contact between locomotive and
caboose with almost any number of cars interyening,
Here's a new apolication of radic that well may give railroads a helping hand;
and radio men a new installation and service field.
Tests were made on the train _known to railroaders as "“P.9'. Conducter
. is shown, above, reading a message held
giving instructions to the
ile away!
Exchanges of conversation between locomotive and cabin car were reported
as “clear and cistinct as ordinary telephening,'’ and as simple in operation,

Sultzberger, in charge of the train,
by assistant yardmaster Fallon,
at the other end of the train a {4

RADIC-CRAFT for MARCH,

destinations, how

locomotive crew

1939

Thousands of freight trains that daily rcll across the wide stretches of the
S. may soon carry the same sort of radic equipment as the
last month demonstrated.

Above, Special-duty Engineman John C. Hicks is seen receiving the message
Conducter Sultzberger is telephoning from the other erd of the train. At the
locomotive's throttle is Engineman George W. Wenerick.

The railroad’s engineers are still experimenting, however, not only with the
radio contact system but also with two other systems.

The radio system employs RCA equipment. A _telephone system employing
both rails as & circuit uses Union Switch and Signal Co. equipment; and a
third using the rails and a paralleling wire on poles as a circuit employs

General

"'Pennsy"

Electric Co. apparatus,
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Millions of listeners to an amazing Blue networks broadcast last month, heard the ''voice of the Navy' from the air, under the sea, and from China to France.
Jagged lines in above disgram indicate radio relays from pick-up points aboard U.S. fighting ships off Shanghai, China, and Vlilefranche, France. Airplane
symbols indicate pick-up points from the air. The "‘submarine escape' pick-up was made at New London, Conn.

#ow RAD'O //el/aea( Uncle Sam
ee/eé‘cdte ”NAVY DAY"

A Lieutenant J. K. Morrison, officer in charge of the training
tank at the U. $. Naval Submarine Base in New London, A

Conn., says a few words to the Magic Key ''Navy Day" program

audience prior to his ascending from the submarine escape High ranking Navy officials led by Admiral William H. Leahy {circle), Chief

chamber 100 ft. below the surface of the water in the training of Naval Operations, directed the ''Navy Day" salute from Radio City
d sea forces—the latter represented in miniature

tank. The U. S. Navy's 'submarine escape procedure’ was studio 8-H. Land, air an
dramatized in a dual escape demonstration by Lieuts. J. K. on the table map above—-of the nation's "first line of defense' responded
Morrison and (left) William Eddy. instantly from remote points of the earth.

AVAL orders were expedited
in transmission by the potent E-I‘
po——.

agency of Radio, last month,

from headquarters to naval bases
in all parts of the world and to naval
units operating in the sky, under the
sea and afloat when the National Broad-
casting Company spectacularly demon-
strated the United States Navy’s multi-
farious operations in a broadcast from
the far corners of the globe.

As amazing as the demonstration of
the might of America’s first line of de-
fense was the technical perfection of
the broadcast, which, although requir-
ing scores of invelved switch-overs to
such separated points as Manila and
the harbor of Villefranche, in the Medi-
terranean, and pick-ups from a bomber
in flight, a scouting plane far out over
the sea and a submarine chamber 100
feet beneath the water, went off with-
out a single hitch,

Almost unbelievable technical diffi-
culties were surmounted in arranging
the broadeast, considered by veteran - -
engineers of the network to be one of Ben Grauer, N. B. C. announcer, a Navy Medical Officer, and an N. B. C. engineer watch Lieut. Morrison

tual escape was followed by a micro-

. “break water'' after the submarine escape demonstration. The ac
(Contlnued on page 558) phone from the sub‘r)narine chamber 100 ft. below the surface.
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THE PIPELESS ORGAN!

Here’s an electronic musical instru-
ment, conforming with standards of the
American Gwild of Organists, said to
look, play and sound just like a pipe organ.

PART 1 VICTOR 1. ZUCK

lessly than in biology. Back of the present pianos,

organs or instruments of the orchestra are ghosts of

thousands which have had their day and lost; the
lutes, the harpsichords, the strange-shaped serpents, the
hundreds of kinds of pipes as far back as Hero’s water
organ or the ancient pipes of Pan. A similar evolution is
choosing and perfecting the newest types of organs by a
conscious adaptation of Electronic Seience,

One of the more recent of electronic organs is pictured in
Fig. A, This instrument is comprised of 2 manuals and
pedal clavier built in strict conformity to the standards
adopted by the American Guild of Organists and the Royal
College of Organists.

ORGAN TONES

Brass vibrators (organ reeds) are utilized in the organ
to supply the fundamental and harmonic frequencies. These
harmonics are obviously natural ones, inextricably bound
up with their corresponding fundamentals, The tones pro-
duced in this organ are governed by precisely the same
immutable laws of nature that control the making of tone
in any wind-blown instrument—the combination of tem-
pered fundamentals with natural harmonics.

The natural frequencies of these vibrators will depend
on the ratio of the stiffness to the massiveness (in technical
terms, the ratio of the restoring couple to the moment of
inertia). Filing the free end of the vibrator tongue will
diminish the massiveness, without appreciably affecting the
stiffness, and so will increase the frequency. Filing or
scraping the fixed end will greatly diminish the frequency
and flatten the tone.

Vibrators follow the same law as organ pipes. The pitch,
power and timbre of the note depend upon (1) the length,
thickness and scale of tongue, and (2) the “voicing,” so
that whereas the deepest bass note of a stop may be 3%
inches long, the top note in the treble may be less than
Ye-inch, and from %-inch or more in width down to less
than 1/16 of an inch. The length of the vibrator tongues
remain practically constant for a given pitch. The scale
(width in proportion to length) may be varied considerably
for different tonalities (voicing), according to the quality
of tone desired. Vibrators of wide scale (other factors
being consistent), therefore, give a bold, full and round
tone, and vibrators of narrow scale give a keen, brilliant
and more strident tone. For the Diapasons and other founda-
tional tonalities,
the vibrators, with-
out exception, are

SELECTIVE evolution works in music no less heart-

furnished with
tongues of wide
scale—say, about
one-quarter their
vibrating length in
width. The rule
that pitch is de-

pendent on length
is te be under-
stood to apply to
tongues of uni-
form thickness,
and to the radius
of gyration or vi-
brating length.
(Continued on

Fig. B
Additional 3.speaker Tone Chambers may be used,
when necessary, to double, triple or quadruple the

d | it th d ifice.
Unit shown above measures 31 20°% 31 e Cica: page 550)
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The Cloister-model Orgatron, above, measures 57 x 47 x 44 ins, high,
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Fig. 1
The electrical principle of the Everett Orgatron model STM-l is illustrated

above. The organist releases blasts of air that vibrate réqular brass organ
reeds which generate voltages in condenser-type pickups.

7) Pallet Board 13) Key Action Tube
8) Pallet 14) Screen Shielding
9) Pallet Guide Pin I5) Ext'| Ground Post
10) Pallet Pouch IG; "'B".Plus Strip

11} Pallet Spring 17) Muffling Felt

12) Pallet Rail 18} Shield Cover

1) Reed

2) Adjustable Tone-Screw
Tone-S¢rew Locknut

4) Tone-Screw Insulating Strip

5) Cell Board

6) Reed Cell
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Anthony Eden, former British Foreign Secretary, in

speaking before the National Association of Manu-

facturers during the organization's annual dinner at

the Hotel aldorf-Astoria in New York, last

month, inaugurated the first public use of the new
W. E. Cardicid Microphene.

WIND SCREEN (FRONT OF MIKE)

I RIBBON |
POLE
PLATE |

AN

BAFFLE i
< ,vl
i DVNAM|C'11| i

i HOUSING

@ : ACOUSTIC
RESISTANCE

©: MAGNET

@: RBEBON [
TRANSFORMER :

TERMINAL PLUG ANB‘E-
MOUNTING

Compare this cross-section illustration of the new
Cardioid Microphone ?l }Ni‘fE Co. with the photo
at right,

DUTDJO e
AMPLIFIER
=,

VELOCITY MICROPHONE
(RIBBON} T

e

( PRESSURE. MICROPHONE.

{ DYNAMIC -UNIT VOICE COIL)

Diagram of how velocity and pressure microphones

may be selected individually for bi- or non-direc.

tionat pick-up {respectively), or connected together
for cardioid-directional operation.
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RADIO’S LATEST MIKE ¢
s Cardioid Ditectional”

Directional microphones of the “cardiond” type help re-

duce background and noise

reverberation tendencies to a

manimum. Newest of the ‘“‘heart-pattern” wicrophones
introduced develops these advantages to a high degree.

NEW microphone that picks up

equally all sounds reaching it

from the front but which loses

its sensitivity as the source of
sound moves to a position behind it
has been announced by the Western
Electric Company. If a person talking
comes closer to the microphone to
compensate for this loss in sensitivity,
as he walks around from front to back
his path will be a heart-shaped curve
or cardioid. Because of this unique
pick-up characteristic, the device is
known as a ‘cardioid directional”
microphone.

The cardioid directional performance
of the new mike covers the wide angle
of pick-up which experience has shown
to be desirable in the majority of ap-
plications.

[If you want to get technical, “Car-
dioid” has been the term used by
mathematicians for centuries to ex-
press the plot of 14 cos @, because of
its heart-like shape. Technically, a
eurve in polar coordinates that repre-
sents the sensitivity of the microphone
versus the angle of sound approach is
similar to the plot of 14 cos #, that
is, a “cardioid.”]

THEORY OF THE CARDIOID

Theoretically in microphones, the
cardioid directional response can be
obtained by combining the outputs of
an ideal, completely non-directional
pressure unit, with an ideal bi-diree-
tional pressure-gradient unit, commonly
known as the “velocity” type. The out-
put of the pressure unit is independent
of direction, and may be represented
by a pure number, say unity. The
pressure-gradient unit has an output
which reverses in phase when the sound
direction is reversed, and is actually
proportional to the cosine of the angle.
Adding the two together, the result is
14 cos ¥, the “cardioid.”

APPLICATION

Practically speaking, there are no
pressure or pressure-gradient (veloc-
ity) microphones available which are
ideal for the purpose at a workable
efficiency and ruggedness except over
a limited middle frequency range.
Therefore, their simple combination in
a so-called uni-directional microphone
produces good directional characteris-
tics only over a limited freguency
range, and does not give a true car-
dioid directional performance for bass
or treble tones. This results in a dis-
torted balance in the quality of pick-up.

The reason that this new mike

RADIO-CRAFT

achieves true cardioid directional per-
formance lies in the units selected and
the method of equalizing and combining
the outputs. For the pressure element
the dynamiec unit of the well-known
Western Electric “Eight Ball” mike
was selected because of its demon-
strated reliability, efficiency and small
size. For the pressure-gradient or
velocity element it was necessary, in
order to obtain performance compara-
ble to that of the dynamic unit, to
design a special, ribbon-type structure
using a uniquely shaped ribbon which
operates under conditions heretofore
considered impossible for this type of
microphone.

DIRECTIVITY OVER WIDE

FREQUENCY RANGE

Because of its unique construction,
the new Western Electric microphone
actually approaches ideal cardioid di-
rectivity for bass and treble tones as
well as for intermediate ones. The
minimum discrimination between front
and back is 15 db. in the range from
70 to 6000 cycles, 10 db. from 40 to 70
cycles and from 6000 to 8000 cycles.

(Continued on page 564)

VELOCITY

= B

MIKE —

PRESSURE MIKE

Here's a glimpse inside the Western Electric model

639A Cardioid Microphone. Compare with cross-

section at left. Ribbon and dynamic microphones
are combined in one compact unit.
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At right is shown the new omni-directionai
tetevision sight-and-sound antenna, with built-
in de-icers, erected last month atop the Em-
pire State Building in New York City. This
quarter-mile-high antenna will help make
home television an actuality by April,

«

At left is shown the new television antenna in

the course of pre-fabrication on an experi-

mental structure, at RCA/N.B.C.'s Riverhead,

L. L, laboratories, designed to simulate in-

stallation conditions to %e encountered later
in New York City,

A new, nameless type of “duoquad”,
composite sight-and-sound tele-
vision antenna erected last month
atop the Ewmpire State Building
makes omni-directional corerage
of the Metropolitan area possible
when programs start next month.

LIGHTNING
ROD "

TELEVISION ANTENNA
—eee 1939 Model ----

NEW ERA in radio antennas was

ushered in last month with the

disclosing of the details of the

new television antenna just in-
stalled on top of the Empire State
Building. The structure enables waves
to be launched into space from torpedo-
shaped radiators whose “streamlined”
shapes mark a major cngineering ad-
vance.

"BOTTLE-NECK"

The device overcomes a technical bot-
tle-neck in the transmission of tele-
vision signals by departing from the
use of wires; or their equivalent in
pipes or masts in various arrays. The
new device is unique in its capacity to
communicate television waves to the
ether over a band width of 30,000,000
cycles a second without accentuating
or “peaking” the energy contained in
any segment of the band. In engineer-
ing terms, the transmission characteris-
tic of the antenna is “flat” over a 30-
megacycle band.

The necessity for a new antenna
capable of perfectly transmitting a
wide band of frequencies has arisen
through the devclopment of television
and other new radio communication
arts. As the radio “intelligence” to be
communicated became more detailed
and claborate, the band width necessary
to carry it had to be correspondingly
enlarged.

In radiotelegraphy, a simple word
may be transmitted in a second’s time
or less on a band width of a few hun-
dred cycles. In rudiotelephony, the ad-
ditional intelligence conveyed in the
RADIO-CRAFT

for

MARCH,

voice intonation demands a band width
of several thousand cyeles. In television,
the demand is for almost simultaneous
transmission of the vast amount of in-
formation contained in a “moving
picture” (that is, transient images},
which makes necessary band widths of
many millions of cycles. Thus, as the
radio communication arts become more
elaborate and detailed in the intelli-
gence which they convey, wide-band
transmission becomes an increasingly
important factor.

"DUOQUAD" CONSTRUCTION

The desirability of creating such an
antenna, which is still 80 new that it
has not yet been named, was realized in
the first field tests conducted on the
present experimental standard of 441
lines to the picture. Antenna designs
existing at that time were found insuf-
ficient to handle the desired band
width. The new device, in contrast, will
accommodate 6 times the band width
then wanted.

In appearance the structure, which
will be placed in service in the National
Broadcasting Company’s experimental
field tests, is simple and decorative. Its
radiation components will consist of 2
“doublets” for the image signal and 4
“doublets” for accompanying sound.
Both antennas are energized through
concentric feeders in a common vertical
shaft, Interference between sight and
sound signals is climinated by cal-
culated arrangement of the 2 antennas
and by using the equivalent of a closed
loop for the sound channel and open ra-
diators for “picture” (image) signals.

1939

BUILT-IN DE-ICERS!

The electrical measurements involved
in the new structure are as precise as
the specifications for a watch, yet in
service it must withstand the rigors of
the elements at its precarious perch.
Tie antenng includes clectrical heating
wnits to prevent the formation of ice,
which would enlarge its effective physi-
cal dimensions and detract from the
perfection of its performance. The en-
tire structure is topped by a lightning
rod.

The radiating units nearest the top
are for sound signals, and consist of a
unique type of doublet, which doubles
back on itself. The 4 together form
a complete loop. The 4 torpedo-like
shapes comprise the 2 doublets for the
transmission of the picture signals.
Both their elliptical shape, and the con-
tour of the metal “collars” into which
they nest, are the result of radical ex-
perimental approach.

When presented some months ago,
this antenna problem was attacked by
a research group under N. E. Linden-
blad of the RCA laboratories at Rocky
Point, L. I. With them worked R. K.
Gallup, E. D. Thorne and L. A. Batter-
man, to reduce the fruits of research
to precise, mechanical drawings and
physical units, as well as G. L. Ussel-
man, whose specially-designed test
transmitter made possible vital observa-
tions. Final installation was in charge
of H. T. Ryden, whose job it was to see
that what might easily be construed as
a matter of pipe fitting was treated
with a watchmaker’s respect for con-
structional tolerances.
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/(ey to Illustrations

Johnnie Daniels {John Beal}, young Benny
Allen (Dn:kle Moore) and ‘The Arkansas
Traveler” (Bob Burns) Hollywcod's pi

ture of the same name, examine the plans and
a miniature mcdel of a newspaper's ;adio station,

The principals shOwn at | discuss with Mrs.

Martha Allen, wid wed publisher of the

Record, the status of the mayoralt electio

which  the |t"ryL It radic stat ove, in-
fluenced

and supposedly railroad telegraph w rk

thr ught st the night to help “Th

ercct an antenns for the
oro ast static

3 Hurdreds of hoboes summoned by grapevine

Arkansas

Traveler' Record's

The newspaper's rddio station, set up
4 time 1o meet the deadline set by the Federal

Rac mission relps ake
Daniels d fiance dy
so happy.
€

A Welsh accent verbally analyzed by "'Pro-
5 fess Higqgins s picked up by
phore, concealed in a statue of
and recorded.

micr
Buddha,

ng examples of f rtior
suSpec

Jean Cadell as Mrs. Pierce and Les e How-
6 ara as Professor Higgins ing the rd-

1g human gL ea pgs

are analyzed. A wax model of the human

7 During playback the gems of phoneticism
ear adds decoration to the corner of the desk.

Scotts Sunderiand as Colonel Pickering hears
Leslic Howard as Professor Higgins discourse
on the technique of recorcing occents.

524

Hollywood

Mystery plays, comedies, color-movies, these and many other
round out the seript or the staging. Radio finally came wnto
“Arkansas Traveler,” and Metro-Goldwyn-Mayer sponsored
depend, in the first instance, on radio broadcasting, end

times, accused radio of *“going
Hollywood”.

This time the reverse is true.
“Hollywood” has “gone radio”—and in
a big way. Not only has the film city
become the site of important N.B.C. and
C.B.S. key studios, but recent rave-rat-
ing American pictures—even those of
film centers in other ecountries—have
had a marked radio slant.

Two of these pictures, “Pygmalion”,
a British dramatization of George Ber-
nard Shaw’s famous comedy-satire of
manners, and “The Arkansas Travel-
er”, a starring vehiele for Bob Burns,
the Will Rogers of today, use a great
deal of radio and sound apparatus as
important adjuncts to their story strue-
ture. In fact, the whaole plot of the latter
picture hinges upon a home-made radio
transmitter.

In this picture, Burns, a tramp print-
er, contes to the rescue of Mrs. Martha
Allen, newspaper publisher and owner
of a valuable franchise to eonstruct a
radio station in a small mid-western

CRITICS of broadeasting have, at

-.-'.'

town. The mayor (hisses!) is trying to
hornswoggle Martha out of the fran-
chise by threatening to run out of town
any man who works on the station.

However, the Arkansas Traveler
(Burns) sends out word (by railread
telegraph, and supposedly ensuing
“courtesies of the road”) to his hobo
pals, and soon several hundred of them
arrive. and start working under the di-
rection of the Mayor’s son, who is in
love with Mrs. Allen’s daughter. With-
out stopping to eat or sleep for 2 nights
and 2 days, the tramps stick to the job,
living on coffee and sandwiches sup-
plied by the Ladies’ Aid Auxiliary. Of
course they finished the rig in time for
Mrs. Allen to hold her franchise, or it
wouldn’t have been a movie!

As you can see by the illustrations on
the tops of these 2 pages, the station
was planned through models made of
Meccang parts; its towers were made
of angle iron. The actual transmitter
was of the old, familiax breadboard
type that looks terrible but always
works. Had it been more commercial in

aﬁw.ecoaoma -
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types of motion pictures have utilized radio in some form to
s own, though, last month, when Paramount Pictures released
“Pygmalion.” These two top-flight sound motion pictures
in the second, on sound recording, as the main theme.

its appearance it would have been less
picturesque in its dramatic deshabille.

In “Pygmalion,” the story deals with
a cockney flower girl, who, taught to
speak correctly, rises high in society.
The leading masculine role, that of Pro-
fessor Higgins, was played by Leslie
Howard.

To win a bet, Higgins takes an un-
educated girl, who speaks atrocious
English with a terrible accent, and
gives her what amounts to a series of
expert lessons in elocution. Departing
from the script of the play as it was
originally written, the movie professor
uses highly elaborate sound recording
equipment in making his study of the
girl’s voice. His apparatus includes
Kymographs, microphones, amplifiers,
loudspeakers, and a flickering flame or
manometer type of oscilloscope.

The oscilloscope used in the picture is
extremely interesting. It is far more
picturesque than the familiar cathode-
ray tube type, though not nearly as
convenient nor efficient. In the pictured
device, the old principle of a “talking

=~ PLAYBACK ~
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flame” is employed. This is a gas flame
caused to flicker by impressing the voice
frequencies on a diaphragm which con-
trols the flow of gas to the burner. The
flame, in this form of crude oscilloscope,
is viewed in a multi-surfaced mirror
revolved at constant speed.

Also seen in the illustrations which
accompany this artiele are the phono-
graph recorder, with which the Profes-
sor is tinkering, several microphones
and a loudspeaker.

In order to secure recordings with-
out the subject of the experiments be-
coming aware of any possible shenan-
nigans the microphone is concealed in
an ornamental statue of Buddha, on a
table, placed conveniently near the un-
witting guinea pig in human form.

There have been numerous films be-
fore which dealt with the entertainment
side of radio—the “Big Broadeast”
series, for example—but this is thought
to be the first time that two smash hits
have appeared in the same season, each
featuring the technical side of radio or
electronics.

In “Trade Winds,” a Walter Wanger
Production, recently shown at Radio
City Music Hall in New York City,
and starring Fredric March and Joan
Bennett, a detective-phone and sound
system were used to smoke out the
villain. The real murderer was induced
to confess his crime as the result of a
simulated news broadcast from a
midget radio set, in the belief that
there were no legal witnesses; actually,
a microphone was concealed in the
midget receiver and the confession, re-
produced from a second radio set in an
adjacent reception room, was heard by
a large assemblage!

“Thanks for Everything” stars
Adolphe Menjou in a 20th Century-Fox
production based on a radio network
program contest to find “Mr. Average
American Citizen.” In a simulated pro-
gram that reminds us of Radio-Craft’s
recent article “How to Stage Your Own
Broadcast,” Jack Haley, the contest
winner, has his manhood stirred by a
fake war-.declaration broadeast that
includes realistic sound effects of a
flotilla of enemy planes flying over and
“bombing” the city.

In “Topper Takes a Trip,” a United
Artists Picture, Constance Bennett and
Roland Young are initiated into the
mysteries of remote tuning. They are
indeed surprised when what they take
to be a dial telephone actually turns
out to be a means of tuning-in various
broadcast stations, on a receiver across
the room, by remote control.

™ g -
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“First pa'i/y /Veud/aa/aet
4y RADIO FACSIMILE

Pages |, 4 and 7 of "Vol. I, No. 2,'' of the 9-page "'radio newspaper'
1 inaugurated as a regular, daify facsimile program over the St. Louis Post-
Dispateh station WIXZY, last month, are shown above. The pages are 85

3
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ins. long, 4 cols. wide.

H .
F Y TN

Here you see the master copy being placed on the scanner drum for

transmission. The drum turns at the rate of 75 turns per minute. The

present experimental transmissions have a fidelity of 125 lines per inch.
A photocell is the light-variation pick-up unit.

Arrival of the afterncon '‘radio newspaper,” on schedule at 2 P. M., rain

or shine, is the signal for the folks at home to gether around the

facsimile receiver to see the cartoons, news photos, etc., that regular
radio programs leave to the imagination.

The transmitting equipment or Scanner, of the RCA-system facsimile set-

2 up, is shown in center, above; left is a monitor facsimile receiver with a

completed page issuing from the instrument. The |00-watt transmitter
operates on 31,600 kc.

The home facsimile receiver or Recorder is here shown open so that the

mechanisin may be viewed. A stylus (stubby needle) presses carbon paper

against unreeling white paper to reproduce the original picture's light
variations.

TATION W9XZY, the experimental radio faesimile
broadcasting station operated by the St. Louis Post-
Dispatch, last month inaugurated the world’s first reg-
ular broadeast on ultra-high frequencies of specially-

prepared faesimile newspapers. The broadcasts will be con-
tinued daily and Sunday at 2 p. m.

VOL. [, NO. |
Number 1 of Vol. I of the Post-Dispatch’s first radio
edition consists of 9 pages 8Y; ins. long and 4 columns
wide, using the newspaper’s regular 7-point type.
In answer to inquiries by Radio-Craft, Robert L. Coe,
Chief Engineer of radio station KSD, wrote as follows:
So far as the transmitting equipment is concerned,
it is the standard scanner manufactured by RCA, the
output of which is fed into a 100-watt transmitter
operating on 31,600 ke. We selected the ultra-high-
frequency band for our experimental operation because
it offered the opportunity of broadcasting facsimile dur-
ing the day time—in fact any time we desire—and it
seemed to us these hours would offer us a mueb better
opportunity for ascertaining public reaction to this ne
(Continued on page 555)
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Fig. 2. Inverse feedback (1) from the secondary of the output transformer
makes possible an undistorted output of (0 W. The voice coil {2) has an
impedance of 2.2 chms at 400 cycles.

Fig. ). This response curve compares the new RCA Victor tri-dia hragm loud-
speaker {solid line) with a standard 12:in. cone reproducer dotted).

”ﬁip/e Cone’’ Oﬁjeta Letter Tone!

The truth of the aphorism that a chain is no stronger than its weakest
link 1s aptly illustrated in high-fidelity reception. The former need of a
high-fidelity loudspeaker to satisfactorily handle the output of a hi-fi
recewver has been met in the design of a new wide-range reproducer.

NVERSE audio feedback and a
triple-cone loudspeaker are 2 new
technical developments which oper-
ate together to provide tonal repro-

duction of a new high standard in sev-
eral RCA Victor radio and Vietrela in-
struments for 1939,

INVERSE FEEDBACK

The inverse audio feedback circuit
provides an improved reproduction over
a much wider range of frequencies than
that of an ordinary radio set and, to-
gether with the new triple-cone high-
fidelity speaker (Fig. A), gives an es-
sentially uniform frequency response
from 50 to 8,000 cycles (see Fig. 1) by
the use of 3 different-size cones in place
of the usual 1—for the first time!

In all the models employing inverse
feedback in the audio channel, the L.F.
amplifier has been designed to pass a
frequency band sufficient to provide re-
ception up to 7,500 cycles,

The receivers employ inverse feed-
back (or “degeneration”) in the audio
amplifier, feeding back the audio signal
from a tap on the output transformer
secondary to the cathode of the 2nd
A.F. tube. The circuit is shown in Fig.
2. This reduces the gain in the audio
circuit from 10 to 15 db. in the various
receivers employing this circuit. The
loss of gain is made up by means of an
additional audio amplifier stage pre-
ceding the amplifier within the feed-
back loop.

The inverse feedback circuit has a
beneficial effect upon such undesirable
characteristics as hum, amplitude and
harmonie distortion, and on so-ealled
“hang-over” effects caused by the me-
chanical resonances in the loudspeaker
cone. Actual measurements show that
hum and harmonic distortion is reduced
to the same extent as the gain is low-
ered by the feedback circuit.

While it is desirable by means of
feedback to minimize the amplitude dis-
RADIO-CRAFT
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tortion within the audio frequency band
that is to be reproduced, it is equally
undesirable to leave too large a re-
sponse region outside this band where
no signals will be received. The region
of no signal response would reproduce
line surges at the low-frequency end of
the band; and “monkey chatter” and
noise at the high-frequency end. It is
not possible to contrel the response
within the feedback loop, so an audic
stage is added before the feedback am-
plifier in which suitable filters are
added to control the undesirable re-
sponses,

It has been found that the feedback
circuit may be made to cause a very
much larger reduction in the effective
output impedance. This low impedance
loads the loudspeaker cone cireuit and
thereby damps the mechanical oscilla-
tion within the cone, resulting in a
marked improvement in the “hang-
over,”

In previous models the problem of
tone quality improvement was handled
by acoustic treatment of the radio
cabinet. A wooden shell was construct-
¢ed behind the speaker to minimize the
back wave from the loudspeaker and to
remove resonances within the cabinet.
RCA Victor enginecrs report that the
inverse feedback system (referred-to
in the trade as the “Electrical Magic
Voice”) has definite advantages over
the acoustic treatment hoth as to cf-
ficieney and for casc of servicing.

TRI-CONE SPEAKER

The new-type clectrodynamic speaker
(see Fig. 3) is actually 3 loudspeakers
in one. The 1st, or large cutside cone
diaphragm, the same size and shape as
in an ordinary 12-inch speaker, repro-
duces tones in the range between 50 and
4,500 cycles, The 2nd cone diaphragm,
which is superimposed on part of the
larger cone, handles frequenecies be-

(Continued on page 556)
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Fig. A. The high-fidelity 3.cone reproducer.
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Ftg. 3. Cross.sechon view (made by Kadio-Uraft
from an actual unit supplied by RCA).
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WORLD-WIDE

Above is illustrated a comparatively low cost, easily
demountable | kilowatt television transmitter, first
medium-power unit in a series of new television
items, made available last month by RCA Mfg. Co.

The transmitter conforms fully with the recently es-

tablished R.M.A. standards for 44l-line images. An

invar rod instead of the usual crystal is used to
maintain the carrier frequency stable.

The new mobile unit of the British Broadcasting
Co.'s television service ufilizes an 80-ft. extension
fadder to support its transmitter antenna,
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Frank Roberts and Miss
Pierson as they appeared
last month on the televi-
sion scraen at the Na-
tional Broadcasting
Company's first experi-
mental felevision broad-
cast of an automobile
show. As the new Chev-
rolet drove up Rockefel-
ler Plaza to the RCA
Building, its arrival was
icked-up through the
gl. B.C.-fCA television
systemn. All of the lead-
ing automobile manufac-
turers cooperated with
N.B.C. in arranging the
television broadcast.

HE present review brings the subject
of television up to date, at a time when
the period of preliminary experimenta-
tion in the United States appears to
be on the verge of transition to com-
metecial application. The scientific commit-
tec which prepared the following review
consisted of these technicians: Carl Dreher,
Chairman; Gordon Chambers, L. E. Clark,
J. G. Frayne, Barton Kreuzer, Wesley C,
Miller, Hollis Moyvse, William Mueller.

DEVELOPMENTS ABROAD

Engla nd The lead in putting tele-
vision on a public service
hasis, was taken by England. with the

inauguration of regular transmission from
Alexandra Palace in London on Nevember
2, 1936. Two years have now passed and
the results may be assessed.

Notable progress has been made on the
technical side and in the quantity and
quality of ecntertainment, but these ad-
vances have not been reflected commer-
cially. The situation was summed up not
long ago in a British headline, “England
Leads the World in Television—But Pub-
lic Won’t Buy.” It should be added, how-
ever, that subsequently the annual radio
show at Radiolympia (August 24-Septem-
ber 3, 1938), at which television was the
main attraction, appears to have boosted
television receiver sales considerably, and
according to a current report one visual
set (some of which include sound) is now
being sold in the London area for every
tiwo sound-only receivers. 1f this is true,
and if such a trend continues, then British
television is justified in hoping for better
days ahead.

Considerable mystery surrounds the
guestion of how many television re-
ceivers are actually in use. Estimates
in British publications vary all the
way from 2,000 to 9,000, depending ap-
parently more on what the writer is
trying to prove than en any reliable
count. The most probable total ap-
pears to lic between 3,000 and 4,000,
which, in a population of 10 million
within the service area of Alexandra
Palace, is a melancholy showing. And
yet no one conversant with the situa-
tion as a whole can or does regard it
as an evidence of failure.

The reason is, that while sales have
lagged, public interest has been sustained,

RADIO-CRAFT
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“The real test of public response” . . .
when regular service is initiated and re-
mittee of 8 technicians, all experts in their
Academy of Motion Picture Arts and
tivities here and abroad, in a manner which

and where there is interest there is a
potential market. That interest is unmis-
takable, and it has impressed even critical
visitors from abroad. Among other mani-
festations it has expressed itself in a per-
sistent demand for the extension of tele-
vision service to the Midlands and the
North, even while London has failed to
justify the expense of what is already
offered.

The experience of the British Broad-
casting Corporation in this respect gives
point to the caution with which American
interests have ventured into the terra
incognita of television. In the United
States the cost of nationwide urban cover-
age is staggering; even in England it is
serious. Once the service has been under-
taken it is almost impossible to discontinue
it, and if it is to be continued, sooner or
later it must be expanded. Even if eventual-
ly it gets over the top and produces profits
and employment, it may for a time dis-
locate existing industries. Thus in Eng-
land, together with the agitation for tele-
vision transmission in the provinces, there
are outcries in the trade that television
ballyhoo is ruining the sale of sound re-
ceivers without creating a compensating
market for television receivers. A parallel
complaint points to the unfairness of tax-
ing 8.000,000 licensees of sound receivers for
the maintenance of service to a few
thousand owners of television apparatus.

Nevertheless, with all these difficulties,
the outlook for British television has its
bright spots. The technical progress we
shall discuss later. Studio programs have
improved, although it is generally agreed
that they are still far below the average
entertainment level of motion pictures and
aural broadcasting. The real achievements
—and these account in large part for the
unflagging interest in the new art—are
visual broadcasts of sporting and cere-
monial events, including the important
Coronation procession. It has been fol-
lowed by other events of scarcely less in-
terest to the British public.

On June 1 of 1938 the Derby was tele-
vised, and prize fights, boat races, soccer
games, tennis matches, ete., as well as the
more solemn spectacles featuring the royal
family, have been received via radio with
general approbation. Whatever the techni-
cal limitations may have been, the unique
sense of psychological immediacy, the van-
tage points at which the television cameras
may be set up for thousands of eyes in-
stead of the few that can be physically
acconmodated in such favored locations,
and the skillful showmanship with which
the events have been scanned, have cap-
-tured the popular imagination and drowned
out the voices of pessimism.

Progress in both transmission and re-
ception, while without revolutionary in-
novations, has been steady and many-sided.

In the field of Theatre Television, dur-
ing February of ’38 Baird demonstrated a
mechanical 2-color system affording an
image 12x9 feet, but with only 8.33
images per second and 120-line definition,

High-Definition Television in mono-

MARCH, 1939

for



PROGRESS—# Review

lo television reception in the United States . . . “will come in 1939,

cetvers become available in a number of types and sizes,” stales a com-

respective fields, in their 1938 report to the Research Council of the
Sciences. The report is co-ordinated, with regard to lelevision ac-
makes it an outstanding contribution to current television literature.

chrome was shown by Baird in 2 Gaumont-
British West End theatre, notably on
June 1 on the occasion of the Derby
broadcast. The picture was relayed by short
wave from Epsom Downs to Alexandra
Palace, thence broadcast and picked up at
the theatre on a screen 8x6 feet. The in-
tensity of illumination was low (about
0.75-foot-candle), necessitating the turning
off of house lights; otherwise the results
were good.

A competing company, Scophony, tele-
vised the Derby at another theatre. This
organization employs an optico-mechanical
system of considerable scientific as well as
practical interest, utilizing a light-control
cell which works on the principle of dif-
fraction through compressional waves
generated in a liquid. The method affords
higher screen brightness, but appears to
be subject to synchronizing difficulties at
the present stage of development,

The consensus of opinion among large
audiences at these and cther demonstra-
tions was that theatre television, while
nowhere near the quality standard of 35
mm. film projection, had reached a stage
where it could add the entertainment
value of topical broadeasts to film pro-
grams, especially in short-subject houses,
British Gaumont Egquipments announced
last June 3 that television apparatus would
shortly be available for theatres at a cost
of about £1,000 ($4,800 at the present rate
of exchange), but no installations have
been reported. Apparently the principal
obstacle is the refusal of the B.B.C. to
permit reproduction of its broadcasts for
paying audiences because of copyright
complications, while at the same time the
Television Act of 1937 makes transmission
by radio a government monopoly, and un-
less amended will not permit a private
corporation to broadcast its own pictures
to a chain of theatres.

In the field of English home receivers

there has heen development in opposite
directions, viz., larger pictures at higher
cost and less expensive receivers at the
sacrifice of picture size. The latter are the
equivalent of midget sound radios, with
two important differences. The midget
sound radio, while it has acoustic defects,
can be heard all over a room, like a large
set. A table television recciver, with a
screen from 5x4 ins. to T-%x6 ins. is suit-
able only for close-viewing by a few per-
sons, A midget sound radio is really cheap.
A television midget is still priced at £30
to £40 ($144 to $192 at the present rate of
exchange).

Large “pictures” (images) are available
—but at a price. A few examples: a Baird
model incorporating a cathode-ray pro-
jector, image size 24x18 ins. at £157-%
($756 at the present rate of exchange); an
Ecko-Scophony mechanical receiver with an
image 2 feet square at £231 ($1,108.80 st
the present rate of exchange); a Philips
Radio projector-type receiver, image size
18x14-% ins. at £126 ($604.80 at the pres-
ent rate of exchange). It is true that
pictures of this size may be viewed by 30
or more people, but they are also most con-
venient for smaller gatherings. Under the
circumstances, however, the intermediate
size of picture afforded by a 12 in. cathode-
ray tube—10x7-% ins,—is still the rule;
these instruments cost in the neighborhood
of $300. For those who build their own re-
ceivers a cathode-ray tube giving a 12x10
in. “picture” is available at about $75. Some
16 British manufacturers are offering tele-
vision receivers, but it is cvident that even
at the peep-show level their product will
not assuage the poor man’s lot. Nor even
those in middle circumstances, with taxes
at the rate of 5 shillings to the pound.

TRANSMITTERS

On the transmitting end, an 8-studio ley-
out i8 projected for Alexandra FPalace, thus

Last month, the General Electric Co. announced the availability of a console-
type and, illustrated above, table-type television receiver with sound accom-
paniment and pushbutton control. These receivers complement the transmitter
system, recently described in Radio-Craft, designed for "public demonstration
of . . . large scale.’ The table-model set, for direct-
tube. The 7 pushbuttons
one of 7 possible television channels, only.

t....television on a ., ,
viewing, uses a 5-in, cathode-ra
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{which is about all the eye can accommodate at such short range),

on the second of 2 mirrors 4t 45-deq. angles; the cathode-ray tube is actuated

by a nearby receiver. The earpiece at the end of the Monocle completes this
televiewer for the ''rugged individualist.

obviating the almost insuperable difficulty
of turning out shows from a single studio
which must be used for both rehearsal and
production. (A second studio is being cur-
rently added.) Four Marconi-E.M.l. cam-
eras with greatly increased sensitivity are
now used in the studio.

The program hours are 2 a day. 3 hours
on Saturday, and 1-% on Sunday. The
transmission standard remains 405 lines, 50
frames per second, and the Postmaster
General announced on January 1 (1938)
that there will be no change at least until
the end of 1940, thus dispelling apprehen-
sions of receiver obsolescence for 3 years
from the date of the announcement.

For outside pick-up a second mobile radio
unit has been provided. In addition, an
equalized cable network is being installed
in those sections of London, such as the
theatrical district, where televisible events
occur most frequently. This will provide an
alternative to the radio link and require
only a scanning truck at the point of pick-
up. A coaxial cable laid between London
and Birmingham, and shortly to be extend-
ed to Manchester, although designed pri-
marily for telephone purposes, may eventu-
ally be used for chain television.

It has been found that under favorable
conditions the Alexandra Palace “pictures”
may be viewed at distances of the order of
10 times the calculated service range of
the station. The normal or optical range is
only 25 miles, but authenticated reception
has been reported from Ormesby, near
Middlesbrough in York, 220 miles from
London and almost spanning England from
South to North, The pictures have been
viewed repeatedly at distances of the order
of 100 miles. Such feats require special re-
ceiving aerials on hills, and the reliability
and quality of reception is necessarily
doubtful. However, they indicate the pos-
sibility that as additional data accumulates

(Continued on page 572)

In England, The Gramophone Co, {Middlesex) last month announced the Tele-
vision Monocle, says Radio-Press-Service. Held like an ordinary French.phone,
it affords "personalized" television image and sound reception. This H.M.V.—
His Master's Voice—Television Monocle presents an image about IV x | in,

e), as viewed
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OPERATING NOTES
ANALYSES of RADIO RECEIVER SYMPTOMS

SERVICEMEN— What faults have you encountered in late-model radio
sels? Note that RADIO-CRAFT will consider your Operating Noles pro-
vided they relate to characteristic (repeatedly encountered) faults of a
given sel model. Payment is made after publication of the Operating Nole.

Treouble with . . .

. . . GRUNOW 58 CHASSIS—MODELS 501,
520, 530 and 550

Very weak and distorted reception. Volt-
age check shows less than 500, of normal.
Filter condensers test OK. Trouble is
caused by high-resistance short between
terminals of 25Z5 wafer socket due to some
of the sealing compound in the filter con-
denser can, located on underside of chassis,
seeping in between the layers of the 25Z5
socket. Replace 25Z5 wafer socket with a
bakelite socket.

F. J. PrROSSER

. .. BRUNSWICK MODEL I

When this radio set is turned on it makes
a crackling noise and continues to do so as
long as the receiver is on. This is due to
a defective 10 mmf. condenser {(coupling
condenser) from plate of R.F. 51 to grid
of lst-detector 24. This condenser is built
on the end of the stator of the R.F.
variable condenser. In repairing this con-
denser turn out the screw at the end of
the stator and replace the mica and in-
sulation.

BiLL EDELMAN

... RCA VICTOR 94BT

Several calls have been made on this
model where the purchaser did the installa-
tion himself, and used a 2V. storage
“A” cell. Calls can be avoided on these
models by elipping the series resistor in
the positive “A’” lead from the cord, only
if the set is to be used on a 2-volt storage
cell—unot an Aireell. Also on this model, to
avoid distortion and microphonic tube
noises, be sure to remove the cloth tape
which is looped over the 1G5G output tube,
in shipment.

.. . RCA VICTOR 97KG

Speaker rattle which is not caused by
out-of-center voice coil, or worn speaker
parts, can be easily corrected by placing a
rather thick washer under each bolt which
holds the voice-coil centering spider re-
tainer in place. The “spider” in this
speaker consists of a paper “cone”, instead
of the usual type.

... RCA VICTOR 9575

The tone of this model can be greatly
improved if the back of the cabinet is
covered with heavy parchment paper. This
can be fixed in a wooden or metal frame,
and the frame fastened to the corners of
the cabinet in such a way that it is me-
chanically secure, but is, at the same time,
easily removable. This absorbs some of the
“highs” from the back-wave, which is the
part of the sound wave which makes the
tone so “tinny”, and objectionable.

. .. MAJESTIC 450

Intermittent operation in this model is
almost invariably in the coupling condenser
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to the output stage. In replacing this con-
denser, it is best to cut both leads to the
condenser, and thus install a new tone con-
denser as well. The tone condenser and the
ccupling condenser have a common lead,
and are, therefore, both removed from the
circuit if one or the other is.

... FADA MODEL 48
Raspy speaker in this model, which, no

matter how carefully the voice coil is cen-
tered, recurs after a few days' use, is
remedied by turning over the washers
which hold the spider in place. Indentations
in these fibre washers cause the spider to
automatically seek the same position after
a little vibration slightly loosens the ma-
chine screws holding the spider firm. If
new fibre washers are available, it is, of
course, better to make the indicated sub-
stitution.

Howarp H. ARNOLD,

Arnold’s Radio Service

. .. WEBSTER CHICAGO 4PI5 AMPLIFIER

Amplifier hum, or dead amplifier. There
are two causes for this trouble, This ampli-
fier is a 15-watt job with a 4-position mixer.
llum is caused by a defective 8 mfd. con-
denser in the 2A3 push-pull circuit. This
condenser is connected from the center-tap
of the hum resistor across the 2A3 filament
to ground. 1t shunts the 700-ohm resistor
which supplies a bias to the 2A3. This low-
voltage electrolytic becomes leaky, and the
insulating material used in the condenser
drips onto the 700-ochm resistor and causes
excessive leakage to ground. This is due to
the eondenser and the resistor being placed
too close to the 2A8's whieh develop much
heat.

A similar condition exists in the 76 driver
tube circuit, except that the condenser
there is the tone control. 1t is placed direct-
ly over the amplifier pilot light, the heat
from which causes the insulation compound
to melt out and the condenser subsequently
becomes dry and short-circuits. This con-
denser is in the plate circuit of the 76
driver tube.

Another common trouble experienced is
the continued breaking down of the 16,000-
ohm resistor (10 watt) placed between the
2 chokes in the power pack circuit. Re-
placing this resistor with a 15-watt resistor
overcomes this trouble, Outside of these
troubles this amplifier performs excellently.
There are 4 type 6C6 tubes used in the
mixer; these are fed into 2—6A6’s which, in
turn, feed 1 type 76 tube which is the driver
for a pair of 2A3’s in push-pull; the termi-
nating resistance on each input has a value
of 2-megs.; and the output impedance pro-
vides values of 2, 4, 6, 8, 16, and 500 ohms.

. .. AMPERITE VELOCITY MICROPHONES,
MODELS RSH-RAL-RAH
This item deals with low response, or in-
sufficient output of amplifier, traceable to
microphone internal connections. Remove
microphone housing and shell, check the
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microphone ribbon for clearance, and if
clear and not striking the sides, examine
the connections from the top of ribbon and
bottom of the ribbon for good soldercd
joints. Some of the connections from the
ribbon to the microphone transformer were
not soldered, in instances that came to the
writer’s attention, and from this experience
it is advisable to check all microphones of
this type before installing same on any
P.A. installation. Out of 6 cases this con-
dition existed in 4, in that the wire going
to the transformer input was just wrapped
around the soldering lug. Soldering cured
same and we were able to use this type of
microphone at a distance of 200 feet from
the amplifier without any difficulty; seme-
thing that could not be done before.

... KOLSTER MODEL K-80

Inoperative or completely dead due to the
following: open choke to 227 2nd-detector
plate; 227 oscillator cathode resistor open
(value 0.1-meg.); no A.V.C.; open 500 mmf.
grid-coupling condenser of the 224 A.V.C.
tube or low A.F. output caused by one of
the type 247 output tubes being defective.

.. .SPARTON MODEL 594

Recciver dead: caused by the 75 2nd-de-
tector A.V.C. tube cathode resistor open or
a defective volume control. Value of cathode
resistor 100 ohms, volume control 0.5-mcg.
Also replace 78 Ist-detector and oscillator.
Check the 25Z5 rectifier in that it may have
flashed, and if so replacc filter condenser
as they sometimes have a habit of opening
and healing again, causing the 25Z5 to
flash; replace with a new condenser and
tube.

... WELLS-GARDNER AUTO-RADIO

SERIES &S

Receiver inoperative due to an open filter
choke. Check eleetrolytic filter condensers
(C26, €C27) for shorts or opens, replacing
with higher value in voltage rating. This
is a dual (6-8 mf.) unit with a rating of
350 volts; change to 400 volts. Also cheek
the 84 rectifier tube for an internal short,
as this condition is not uncommon.

... MOTOROLA MODEL 44

Receiver inoperative, also audio oscilla-
tion; frequently caused by an open re-
sistor in the 75 diode and 1st audio fre-
quency tube circuit, as well as an open
plate resistor to same; this latter resistance
value is 0.5-meg. Replace the resistors and
also the 12A5 power tube, and if this does
not remedy the trouble, insert a small R.F.
choke in the “B+" output, and at the same
time place a small buffer condenser across
the switeh contaet points.

GEORGE F. BapPTISTE

.. . SILVERTONE—A.C.-D.C.

There is a Silvertone A.C.-D.C. midget
on the market (no marking!) that has the
following complement of tubes (1 each): 43,

(Continucd on page 570)
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HE past year, for reasons of increased economy and

8 desire for reduced physical sizes, has seen a large

increase in the use of condensers of the “dry electro-

lytic” type and employing anode menibers of the etched
(or otherwise roughened) surface types.

The increased use of dry electrolytic condensers of these
types brings up for consideration a point of interest to
both design engineer and the Serviceman. This point of
interest concerns the behavior of the etched or otherwise
roughened surface anode type of dry electrolytic condenser
under various operating conditions in so far as stability of
initial eapacity values is concerned.

OPERATING CONDITIONS

While the standard, polarized type of dry electrolytic
condenser is essentially a direct current device, most circuit
applications invelve not only the application of a direct cur-
rent potential to the condenser but also an alternating cur-
rent potential which is generally superimposed on the direct
current potential. This is particularly the case where elec-
trolytic condensers are employed in “capacity-fed” filter
networks of rectifier-type power supplies. It is the effect on
capacity stability of this applied alternating current poten-
tial with which this article is primarily concerned.

The essential parts of a dry electrolytic condenser are:

The anode plate

The dielectric or anodic film

The electrolyte or cathode

The electrolyte contacting plate or so-called cathode plate.

A diagrammatic illustration of a dry electrolytic condenser,
with applied direct current potential and superimposed
alternating current potential, is shown in Fig. 1.

THE "ANODIC FILM"

It is a basic fact that the electrolyte, in a dry electrolytic
condenser, must have appreciable electrical resistance and
that the higher the operating voltage of the condenser, the
higher must be the resistivity of the electrolyte employed.
This being the case, it becomes immediately apparent that
when an alternating current flows through a dry electrolytic
condenser structure there will be an alternating current
potential difference set up in the resistance path of the
electrolyte, between points (a) and (b) of Fig. 1.

The magnitude of this potential difference is proportional
to the product of the resistance of the electrolyte path,
times the value of alternating current flowing through the
condenser structure. The polarity of this potential difference
on one half-cycle is such that the cathode plate is negative
with respect to the electrolyte contacting it but on the other
half of the cycle the polarity is reversed and the cathode
plate becomes positive with respect to the electrolyte con-
tacting the surface of the plate.

Under this latter condition, and if the cathode plate is of
a film-forming material, the surface of the cathode plate

(Continned on page 567)

Dry electrolytic con-
densers. These are rep-
resentative in appear-
ance to certain of the
etched-foil types.

f éject oj 14@ on p‘zy
ELECTROLYTICS

Servicemen and laboratory workers fre-
quently encounter loss of capacity in
electrolytic condensers. Engineer Deeley
shows how the A.C. component affects the
capacily of etched-foil dry electrolytics.

PAUL McKNIGHT DEELEY
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Fig. 1. A magnified cross-section of a dry electrolytic condenser; and, sche-

matic diagram showing A.C. component superimposed on
applied D.C. potential.
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FEAK ALTERMNATING CURRENT

Fig. 3. These curves illustrate the effect of the A.C. component
trolytic condensers of several types. At A is shown the .ﬁ
unit; at B, an etched-anode unit of same rating but 5-gain anode sur
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FPOTEMTIAL =VOLTS

on the effective capaci'r of dry elec-
ect of usin? a standard plain-foil, |50 W.V,
ace; and at C, a {0-gain anode.
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TALKIES™

|
I

SIMPLE TECHNIQUE FOR

It's easy to put life into those old motion pictures you took last year or the
mean not only the voices of loved ones but sound-effects as well. The pro-
ability but its basic principles as Mr. Tuthill shows may be inexpensively

NEW domineering hobby has
grabbed the public by their boot-
straps. People have gone Camera-
Crazy. The whole panocrama of
the magazine stands has bloomed with
a new trend overnight. The flood of
Picture Magazines trails the demand
of the candid and movie camera addicts.
During summer vacations thousands of
feet of 8- and 16-millimeter trophies
have been bagged. Why should they re-
main dull and silent? Why not bring
them to life: make them talk; preserve
their treasured memories by scoring
them with your own voice and music?
Here lies a dormant opportunity for
wide-ciwake Servicemen. Here is a
chance for many to elaborate upon a
very gratifying and profitable photo-
graphic hobby. Every movie-camera en-
thusiast owns a projector and a radio
set which harbours an amplifier with
db)s to spare. All he needs to make
Talkies of his silent footage is a mike
and a recording gadget. As simple as
our “A B C’s”. The block diagram, Fig.
1, shows how it’s done.

WHY HOME-TALKIES?

We no longer need look to Hellywood
for miracles. Now in our own home, at
little expense, we Inay make genuine
Talkies of the entire family. Through
the use of equipment at home, budding
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C. A. TUTHILL

talent may be developed until confident
to face the auditions of the studios.
Baby’s reaction to his first Christmas
Tree may be stored away for the pro-
found delight of himself and others in
later years. We may indelibly preserve
such Dpriceless treasures as the final
years of Grandmother’s silvery radiance
for the generations to follow. Can you
not realize how sacredly you would
guard any records you held of your
own ancesters?

People having either 8-, 16-, or 36-
millimeter cameras can rather inexpen-
sively include Sound in their projec-
tions. It can be recorded either during
or after the shooting of their pictures,
Since it is far simpler to do the latter
we will first discuss Scoring of silent
pictures. The combine of sound and pic-
ture simultaneously is a bit more in-
volved but will be simplified later in this
series.

In either indulgence we have basically
two plausible means of recording.
Either Film or Dise records may be
made. The film track system described
on page Ti6 of Radio-Craft for May.
1938, is one most inexpensive means
of recording on film that this writer
has discovered. The somewhat higher
fidelity of variable light density or area
records are obtained at a greater
monetary outlay.

RADIO-CRAFT

The sceond basic method—Dise Re-
cording—also may easily be synchro-
nized. The common run of temporary
flow waxes of acetate or similar base
are highly satisfactory and easily cut
in the manner of phonograph records.
Proper levels fed the cutter-head will
reduce surface noise in the finished
product to less than that in commercial
phonograph records. Fixing baths ap-
plied by cloth or soft brush will allow
surprising wear and permanence if
they be played back only with special
soft needles.

Should permanent records be desired
that will serve in years following, press-
ings can be obtained for a small fee by
submitting your original to a recognized
maker of disc records such as RCA-
Victor in Camden, N. J. Both film and
dise recording will be detailed and sim-
plified in later pages. But—one step at
a time. Let us study first the simpler
recordings which we shall call scoring.
Here we merely add sound to silent film
already at hand.

SCORING

(1) Great value may be added to
your present silent pictures through the
scoring (or addition) of a descriptive
commentary or music. For Example:—
If one shoots considerable silent footage
while traveling during his summer
MARCH,

for 1939



vacation, he may, after he returns
home, thread up a recorder unit syn-
chronized with a projector. Then, while
the details are fresh in his mind, if he
deseribes into a microphone each scene
as it unfolds before him, he synchro-
nizes his own voice in comment. Later,
his presence is unnecessary for others
less acquainted to veap thorough bene-
fit from projection.

(2) Music from any disc record may
be fed from an electrical pickup, such
as many of you now own, through an
audio amplifier to a recorder and there-
by a synchronized musical score can be
obtained. Care in selection of music be-
fitting the mood of the subject, will net
a most gratifying result,

(3) Delightful combinations of music
and voice may be had with no effort.
Full, rich, main title music may pre-
cede the initial scored rvemarks, as it
does in every Movie Theatre. We'll tell
you, soon, how to go about making these
interpolations.

Once the title is concluded the music
may then be dropped to a lower or un-
derlying level to serve as a background

swan would be ruined, were we to hear
a train roar by during the scene, yet,
very extensive value may be gleaned
from the appropriate and not too fre-
quent scoring of sound effects. The in-
clusion of doorbells, telephones, or any
pointed sound effects with definite rea-
son or purpose to the scene, may be
mixed-in just as can be music. Several
libraries of such sound effects may be
drawn upon. They have been on the
market for years. Ofttimes local props
(properties—stage devices) rigged in
proximity to the mike will do.
Astounding realism may be had from
the skillful use (not over-use—per-
petual noise is never entertaining) of
sound effects, Sadly amiss of something
would be a silent scene one had grabbed
of a firetruck tearing down the street.
But, if scored later, by a record provid-
ing a roar of motor and clanging of
bell, the same scene would whip into
realism with gripping terror. Still
again the proper selection of record to
fit the scene and, the zooming in, and
fading out of it, on the mixer knob (for
Sound Perspective) would mold the

Fig. 3. How to keep the mike out of the camera
field and yet within easy earshot of the sub-
ject's voice,

VOICE MIKE
-———

I
|
L
|
|
L
= AMPLIFIER

Fig. 2, Diagram of a typical Z-position mixer circuit,

MUSIC PHONO PICKUP

MAKING HOME TALKIES

ones you plan to take this year by adding Sound. And by Sound we
duction of professional talkies entails considerable expense and technical
and eastly modified for use by the radio man and amateur movie maker.

fabric augmenting the commentator.
For effectiveness this music may be
lifted during vocal intervals, then
dropped again before the speaker re-
sumes. And finally, after his conclusion,
the same music may be boosted to
serve as a brilliant end-title.

That specifically is the manner by
which Travelogues are released with
Sound after having been photographed
silently.

To accomplish this electrically it is
merely necessary to build a 2-position
mixer. (See Fig. 2.) In extent that is
merely 2 volume controls tandemed
through a balancing network to main-
tain impedance values. One position or
knob controls the amount of music
passed through it while the other regu-
lates the level of the voice. Blended in
this MIXER the combination is passed
on to be amplified and recorded.

A little practice is required to main-
tain the proper balance between voice
and music. If the latter be held just low
enough to not interfere with the voeal-
ization, a very colorful finished record
is obtained. Again, of course, the selec-
tion of the music employed, makes or
ruins the blend. Naturally we must not
score thunderous chaotic music to a
scene of a swan gliding through a still
pond.

(4) Again, the scene of the graceful
RADIO-CRAFT
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success of the effort.

Effectiveness rather than realism in
sound effects is to be sought for.

In a later section, operation of the
recorders and more technical treatments
will follow, but for the present let us
only concern ourselves with the physi-
cal set up.

SETTING THE HOME-TALKIE STAGE

To procure high-grade results is not
merely to train a camera and mike at
your subject, then grind the machinery.
Much time and painstaking will more
than pay for itself. Considerable atten-
tion should be paid to balance in picture
composition and lighting.

If much movement of your actors
about the set is to be covered, it may be
necessary to arrange some means of
following them with the microphone as
well as with the camera. Since that
would become mighty involved, it is best
at first, to have your subjects remain
seated or to stand in one place during
conversation, or while they sing or play
some musical instrument,

ACOUSTIC CONSIDERATIONS

The acoustics of the set, or stage you
are setting, must be reckoned with. The
farther the mike is from your actors,
the more serious becomes the acoustic
problem. Small rcoms should, for the
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most part, be avoided, unless they are
generously carpeted, and draped, or
tapestried. Any part of a room or hall-
way having a large content of acoustic
“liveness,” conducive to excessive re-
verberation, should be avoided. Large
glass areas near windows and panels
are quick to reflect sound and ecause
distortion.

Low ceilings can be draped, if out of
the picture, to reduce flare-back. They
should be avoided whenever possible.
High ceilings are to be desired. Rooms

(Continued on page 556)

= PLAYBACK, =
RCMIKE® ] PHONO PICKUP ™
[veR_ 3 PHONES
-
=
7 R F (RADIOY .
Z .  CHANNEL @ @
& AUDIO
AMPLIFIER ouTPUT
A" CHANNEL
INPUT !
LOUP- __]
Lz SPKR
o4
RECORDER FILM =
«OR DISC, ==

Fig. I. Block diagram of a home-talkia "set-up"
using the family radio receiver as the amplifying
equipmant.
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Fig. I. New circuit details of (A) G.E. models G
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95, G-105, (B) Stromberg- Carlsan model 345 and {C) Crosley madels 418, 428 and 448. The heavy lines

accentuate the features,
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NEW CIRCUITS
IN MODERN RADIO RECEIVERS

The details of the modern radio receiver circuits that make them “different” from previous
designs are illustrated and described each month by a well-known technician.

F. L. SPRAYBERRY

{1) MINIMIZED OSCILLATOR DRIFT

General Electric Models G-93. G-105.
Through the use of special materiuls
and ecirenit alterations, the oscillator
frequency drift cansed by temperature
and humidity changes is practically
eliminated.

Two additional condensers will be
found in shunt with the trimmer and
padder of the broadeast band oscillator
grid coil in Fig. 1A. Each part of the
oscillator cireuit which was found to
contribute to the oscillator drift, due to
temperature change, was replaced by
experiment with a part having less
change.

This included the use of ceramic in-
sulation in place of bakelite for the
oscillator section of the gang condenser,
use of an air padder and trimmer in
place of the mica type, different method
of winding the oscillator coil eliminating
cambric insulation, and other part al-
terations, To off-set the remaining min-
imum frequency drift, temperature-

eompensating condensers C52 and C45
are used in shunt with the trimmer and
padder, which have sizes calculated to
change capacity just the correct amount
to keep the frequency constant when
other factors tend to change it. They
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can maintain the oscillator frequency
within 100 cycles in any part of the
band.

(2) OSCILLATOR FREQUENCY
STABILIZATION
Stromberg-Carlson Model 345. Oscil-
lator frequency drift in this receiver is
wminimized by « temperature-controlled
Uimetal condenser in the oscillator
taed circuit,

Across the common heater winding as
in Fig. 1B, in constant connection with
it is a resistor-heater unit enclosed in
a compartment with a bimetal con-
denser. Circuit construction is of high
quality; and oscillator drift bears a
definite relation to temperature. The
capacity variations per degree change
in temperature is then computed and a
condenser is used which at a known
temperature will have a known capacity.
One of its plate sections is controlled by
a strip of material made with 2 metals
having different coefficients of tem-
perature expansion. Any change in tem-
perature will make the unit bend or turn
and this action will operate one set of
condenser plates.

When the set is at first turned on, it
will be exactly in-tune. Then as the set

RADIO-CRAFT
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rises in temperature, the oscillator fre-
quency will tend to drift, but the
himetal ecapacity will change to prevent
drift, as the compensating heater tem-
perature is proportional to the set’s
temperature for any unit of time. Thus,
the set will remain practically in perfect
tune at all times.

(3) IMPROVED SENSITIVITY AND
SELECTIVITY IN SMALL SETS
Crosley Models 118, 428, 148, In these
cireuits reflexing makes its reappear-
ance for greatly improving the selec-
tivity of « tuncd-radio-frequency cir-
cuit having only 2 tuned stages.

A small section of the detector grid
coil (see Fig. 1C) is mounted in indue-
tive coupling relation with the antenna
coil so that its amplified signal current
will reinforce the signal voltage to the
R.F. grid. To prevent self-oscillation the
R.F. transformers and associated cir-
cuits are designed so that the ratio of
voltage fed to the detector grid to that
fed back to the R.JF. grid is always
slightly greater than the actual gain of
the R.F. stage. Consistent with the prin-
ciple of oscillation, in this way the
feedback voltage is always smaller

(Continued on puge 554)

Fig. 2. New circuit features of (A} Philco models H-555 and H-475 and (B) Philco models 39-6 and 39-7 receivers. The heavy lines accentuate the features.
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HIS article is presented with the idea in mind of

acquainting the inexperienced Serviceman or student

with practical knowledge gained by actual work in the

servicing of radio receivers and in dealings with the
owners of radio sets.

To the experienced Serviceman or engineer, the ground
covered will probably be familiar and in some instaneces will
almost duplicate similar experiences. The engineer profits
by receiving reports from the field on the ability of his
brain-child to stand up in service; to remain trouble-free
and to give the highest possible performance for the money
spent in building a radio receiver.

A radio Serviceman, because of the nature of his job,
goes into the homes of his customers, talks to them and is
accepted in most cases as an equal however pretentious
the surroundings in which he finds himself may happen to
be. After he has had the benefit of some painful experience,
he learns, despite what contemporary books on servicing
might have led him to believe, that it does not pay to put
too much credence in what the customer may tell him. Of
course, this doesn’t mean that a few preliminary questions
should not be asked regarding the nature of the difficulty
which the Serviceman has been called to correct. But any
long discussion is unwise and apt to lead to trouble. Above
all, a professional and dignified, but not stiff, manner is to
be cultivated. Be friendly, tactful, and act like a gentleman,
It isn’t necessary, either, to go out on a job looking like
a tramp, even if it is to put up an aerial. But let’s not forget
the important question
of the set itself.

HE customer has

complained of noise,
let us say. The set is
turned on, and to the
Serviceman, a loose an-
tenna connection, if re-
sponsible, is easily rec-
ognized and remedied.

If the locality is a
business district or a
suburban community
still cluttered up with
the overhead power-
lines of the utility or
trolley companies, it is
an easy matter to in-
stall a modern antenna
for reducing such inter-
ference. Very often, it
will be something of a job to sell the customer the idea that
such an antenna is going to do any good, particularly when
it’s going to cost several dollars. In such cases, knowing
that a noticeable improvement is practically certain, it is
not a waste of time to make a sale on condition that the
antenna shall effect a definite improvement in the set’s
performance.

IF the customer simply says that the set is “dead,” then,

with all the confidence in the world you stride over to it
and turn it on. If it is an A.C.-D.C. set and it doesn’t light
up you feel the tubes in the chassis, if they are metals, to
see if they are warm; if they are, it’s probably the pilot
light at fault.

If the complaint is that the set lights up for a moment
and then the light dies down, it is probably due to an output
or rectifier tube having its cathode shorting to its heater.

If it’s distortion, or a hum, more than likely the output
or rectifier tube will be defective and the symptoms will be
identical in the case of defective filter condensers,

IF the radio receiver is an A.C. set, the troubles outlined

above may be somewhat dissimilar. That is, a tunable
hum may be caused by an open condenser connected from
the power transformer primary to chassis. Or, it may be
an open condenser in the grid filter of a fixed bias output
stage.

Let us assume that the receiver is dead. The output tube
is wiggled or partly removed from its socket. A click should
have been heard in the loudspeaker when it was withdrawn
RADIO-CRAFT MARCH,
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Practical
SERVICING POINTERS

Experienced Servicemen are prone to let
the beginner in servicing shift for himself.
But the author, a practicing radio man
n New York City, extends a helping hand.

WILLARD MOODY

and the plate current to it interrupted providing a signal
Lo the output transformer primary of 1 cycle.

If the click is not heard, a screwdriver can be placed
near the field of the speaker if it is an electrodynamic type
to see whether the field is being cnergized. If the screw-
driver is not attracted, a resistance measurement from the
heater of the rectifier tube to chassis will usually show
either a low-resistance dead or short.

If the field is energized and no click when the output tube
is removed is heard, the probability is that the primary
of the output transformer is gone. If a weak click is heard,
the fault will probably be either a high-resistance short from
plate to cathode of the output tube or low plate voltage
because of a defect in the plate supply.

WHEN the receiver is working all right from output

tube to speaker, go down the line, until the weak link
in the electrical chain is found, remembering that every
tube receives its excitation from either another tube or an
antenna. If the L.F. stages are working and the set is dead,
it will probably be some fault in the mixer or oscillator
circuits of the set.

The idea is to get a clear conception of the fundamental
principle which recognizes the passage of a minute amount
of energy from the antenna to the speaker which converts
it into audible vibrations. Each tube is but a succeeding
link in the electrical network and functions only because
its predecessor has supplied the necessary impulse or series

of impulses.

OMETIMES, in the

shop, with the chas-
gis turned up, this idea
of listening for a click
in the speaker can be
conveniently realized
by simply placing a
voltmeter probe on the
plate prong of each
tube in the link. An
audio system may be
quickly checked, in cer-
tain of the newer sets,
merely by touching the
grid cap of the 6F5 or
6Q7 and similar tubes
used as audio drivers.
Similarly, the 6K7 and
the 6A8 tubes and
stages can be quickly
checked, removing the grid contact momentarily and listen-
ing for the click in the speaker.

The preceding data are well known and although the
system is original, born of experience with the writer, many
more men must undoubtedly have discovered its prineiples.

IN conclusion, as regards the customer and your attitude

towards him or her, remember that it is always the course
of wisdom to invoke the teachings of the psychologist which
advise the importance of making the other person never
appear inferior to yourself. Get them to talk. Let them tell
you of their successes or brag about how smart they were
to get the set at a good price. Compliment them on any and
everything, tactfully of course, to make up for your
superiority over them in one regard, the ability to repair
one of their most personal possessions, their “radio.”

It may be worthwhile to point out to the tyro that the
suggestions given above as possible solutions to problems
in servicing radio sets are not to be taken as conclusive.
However, they do indicate the probable sources of trouble
and hence it may save considerable time and trouble to
first check for these probalile causes of trouble as the ones
that would be likely to exist in the majority of cases.

It is this sort of procedure which a large number of radio
Servicemen follow, perhaps in most cases without really
realizing it; and that enables the professional radio repair
man to “flabbergast” the beginner in radio with the speed
with which he services radio sets.
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MAKING A SERVICEMAN'S TEST UNIT
THE "/SUPER-GENO-SCOPE"

Here in compact, portable form is a combined osculloscope, and R.F., I.F., A.F., and
modulated (and wobbled) -R.F. and -1.F. oscillator, complete with power supplies. This
unit permils visual analysis of any radio set’s R.F., LF. and A.F. circusts.

PART IV (Conclusion)

AMPLIFIER - BEMODULATON

A5 v- CONNECTION
1%

Fig. E. The accessories Mr. Maggio uses include

Amplifier and Demodulator units shown by diagram

in Fig. | {upper-right), pg. 343, December 1938
Radio-Craft, at B and A, respectively.

quency calibration of the Super-
Geno portion of this versatile serv-
icing instrument, the constructor
has to stabilize the frequency modula-
tor and fixed-frequency oscillator. The
method of calibrating the latter will be
discussed fully in chapters to follow.
The accessories required for calibrating
the instrument are: a tuned radio fre-
quency receiver having, if possible,
diode detection; and, an all-wave re-
ceiver.
Figure 5 A-B-c shows various types
of detection and indicates connections
to the oscilloscope.

PRIOR to the output radio fre-

A fairly reliable method for calibrating a signal generator is to use the carrier
stations. This table gives a list of standard broadcast frequencies "“F

PRELIMINARIES

In balancing the frequency control
tube the procedure is as follows:

Place all tubes in their respective
sockets.

Modulation selector—set at
quency modulation.

Channel width control—at “on” posi-
tion.

Fixed R.F. oscillator trimmers—set
at halfway rotation.

T.R.F.—tuned to resonate to fixed
oscillator frequency.

The variable radio frequency oscil-
lator during this process can either be
shorted or set at the highest frequency
so as to produce only the desired indi-
cations.

Having established a signal through
the receiver, the output is connected to
the oscilloscope input according to
Fig, 5.

Oscilloscope settings.

Synchronizing sclector—set at Ext.
Pos.

Sweep—Int. Pos.

Coarse Frequency—2-3.

Syn. control—advanced until the
image is locked.

Assuming the operator has any one
of the patterns shown in Fig. 6 A-B-c
we find that in A the channel width

fre-

Fig. 6. Possible initial ‘scope patterns.

TABLE IV

CANIO MAGGIO

contrel was not advanced to the proper
setting; in B, the proper setting was
made: and in C, the control was ad-
vanced too far. But, before considering
the band width it is important to es-
tablish the proper phase relation or
action of the control tube. That is,
coinciding patterns should have an
equal amplitude after they are sepa-
rated from resonance as the patterns
“drift” from left to right and from
right to left across the screen. (See
Fig. 7.) Also the peaks should travel
an equal distance and within an equal
time from either ends of the horizontal
axis. This can be checked against a
frequency-calibrated dial scale of the
receiver as follows:

The receiver is tuned to resonance
until the 2 peaks coincide. Mark the
dial indication, then rotate the dial to
the left until the peaks lose altitude
and again mark the dial indication.

Then, rotate the dial to the right, past
resonance until peaks lose amplitude,
and again mark the dial indication.
The frequency band width, or the cali-
brated space on the dial should have
an equal kilocycle space at either side
off-resonance (as for instance F410
and F-10); if the indications are other
than those cited, correct this condition
by varying phase adjustments C12, C10,
C11 and R13.

A brief explanation of the double-
image response follows.

DOUBLE-IMAGE RESPONSE
Assuming that the oscilloscope tim-
ing axis is locked at 120 cycles, exactly

110 19 1/8 1/7 1/6 1/5
55.  61.1 68.75 7857  91.66 110.
57.  63.33 71.25  8L42 95, 114,
60. 66.66 75 85.71  100. 120.
66, 73.33 825 94.28 110 132,
70. 77.77 815 100. 116.66  140.
75,  83.33 9375 107.14 125, 150.
76.  84.4 95, 108.57 126.6  152.
80. 88.88 100. 114.28 13333 160,
8l.  90. 101.25  115.7 135. 162,
8. 9555 107.5  122.85 1433 172,
90.  100. 112.5  128.57 150, 180.
96. 106.66  120. 137.14  160. 192,

100. 111.11 125, 142.85 166,66 200,

104. 11555 130. 148.57 173.33 208,

10. 1222 137.5  157.1 183.3 220,

115, 127.77 143.75 164.28 191,66 230.

120. 133.33  150. 171.42  200. 240.

125. 138.8  156.2 178.5  208.3  250.

130, 144.44 1625 18571 216.66  260.

140. 155.55 175. 200. 233.33  280.

145.  161.1 181.2  207.1 231.6  290.

150. 166.6 187.5 2142  250. 300.
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1/4 1/3 1/2 F 2F 3F 4F
137.5 183.3 275. 550. 1100 1650 2200
142.5 190. 285, 570 1140 1710 2280
150, 200. 300. 600 1200 1800 2400
165. 220, 330. 660 1320 1980 2640
175. 233.33 350. 700 1400 2100 2800
187.5 250. 375. 750 1500 2250 3000
190, 25333 380. 760 1520 2280 3040
200. 266. 400. 800 1600 2400 3200
202.5 270, 405. 810 1620 2430 3240
215, 286.6 430. 860 1720 2580 3440
225, 300, 450. 900 1800 2700 3600
240. 320. 480. 960 1920 2880 3840
250. 333.33 500. 1000 2000 3000 4000
260. 346.66 520. 1040 2080 3120 4160
275. 366.6 550. 1100 2200 3300 4400
287.5 383.33 575. 1150 2300 3450 4600
300. 400. 600. 1200 2400 3600 4800
312.5 416.6 625. 1250 2500 3750 5000
325. 433.33 650. 1300 2600 3900 5200
350. 466.66 700. 1400 2800 4200 5600
362.5 483.3 725. 1450 2900 4350 5800
375. 500. 750, 1500 3000 4500 6000

RADIO-CRAFT

frequency of broadcast
and their harmonics.

5F 6F TF 8F 9F W0F
2750 3300 3850 4400 4950 5500
2850 3420 3990 4560 5130 5700
3000 3600 4200 4800 5400 6000
3300 3960 4620 5280 5940 6600
3500 4200 4900 5600 6300 7000
3750 4500 5250 6000 6750 7500
3800 4560 5320 6080 6840 7600
4000 4800 5600 6400 7200 8000
4050 4860 5670 6480 7290 8100
4300 5160 6020 6880 7740 8600
4500 5400 6300 7200 8100 9000
4800 5760 6720 7680 8640 9600
5000 6000 7000 8000 9000 10000
5200 6240 7280 8320 9360 10400
5500 6600 7700 8800 9900 11000
5750 6900 8050 9200 10350 11500
6000 7200 8400 9600 10800 12000
6250 7500 8750 10000 11250 12500
6500 7800 9100 10400 11750 13000
7000 8400 9800 11200 12600 14000
7250 8700 10150 11600 13050 14500
7500 9000 10500 12000 13500 15000

for MARCH, 193¢
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twice the frequency of the exciting
voltage of the frequency control tube
and the horizontal deflection progresses
from left to right on the screen. Thus
in 1/120-second the fixed R.F. oscillator
frequency progresses from 885 to 915
ke.; horizontally controlled by the tim-
ing axis oscillator, it results in an ap-
parent left-to-right motion. At the end
of 1/120-second, the R.F. oscillator fre-
quency starts to decrcase and during
the successive 1/120-second changes
from 915 to 885 ke.

At the peaks of the 60-cycle exciting
voltage, the oscilloscope timing oscil-
lator will cause the horizontal deflec-
tion to arrive at its maximum on the
tube screen, its voltage drops to zero,
and the heam returns on the left side
of the screen. The voltage then builds
up again tracing the reverse resonance
curve of the second-half of the exciting
voltage cycle (sweep), consequently re-
sulting in the two superimposed curves
which are opposed to each other with
respect to frequency except at the point
corresponding to the resonance of the
alignment frequency. See Figs. 8, 9A
and 9B.

The synchronizing voltage is provided
from the rectifier cutput which like all
full-wave rectifiers, has a 120-cycle
output before filtration. This frequency
being a product of the 60-cycle supply
is the proper synchronizing voltage as
to frequency and time constant. This
synchronizing voltage is available
through Sw.3 (Oscilloscope) and Sw.2
(Super-Geno) when Sw.3 is on Ext.
position and Sw.2 on On position; we
then have a 120-cycle syne. voltage
with switch Sw.2 on Off position for
external synchronization.

The Band Width Control (R3) has
a range of 0-30 ke. or 15 ke. on either
side of the mean frequency and thus
will establish a channel width equal to
the characteristics of the circuit under
alignment.

Thus far we have established the
balance of the frequency modulator,
and have interpreted its circuit and
action in conjunction with the oseil-
loscope and the channel width control.

CALIBRATION METHOD

The calibration of the two gencrators
can be carried out by employing the
following methods.

(1) The two oscillators can be
calibrated separately. That is, the
fixed R.F. Oscillator is ealibrated
at 900 kc. and the variable R.F.
Oscillator bands are calibrated at
their original fundamental fre-
quencies, then the two R.F. cur-
rents are added or subtracted to
form the heterodyne frequency.

RADIO-CRAFT
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(2) The output heterodyned
R.F. current of the two oscillators
may be calibrated.

Whichever method is chosen does not
alter the calibration results once the
constructor has mastered the general
principle.

Couple the signal generator (Super-
Geno) to the T.R.F. recciver and set
the tuning condenser at maximum
capacity. Set the R.F. Band Selector at
Band 1, Modulation Selector at Fre-
quency Mod.,, Channel Width Control
advanced to match the channel width
of the receiver.

Special oscilloscope settings are now
made. The Synchronization Control is
set at Ext. The synchronizing pulse for
the double image is available from the
signal generator when switch Sw.2, me-
chanically-coupled to the Channel Width
Control (R3), is set at Int.

The calibration of either the fixed-
frequency oscillator or the heterodyne-
frequency oscillator is conducted at fre-
quency modulation as this results in a
better indication of resonance. When
changing from frequency modulation
to amplitude modulation there is a fre-
quency discrepancy which is corrected
with an air trimmer, condenser C19;
this correction should be done when
establishing the lowest frequency and
before calibration is begun. The hetero-
dyne frequency can be beat against or
compared with a known frequency. A
reliable source is the frequency of
broadcast stations of the broadecast
band or a frequency standard oscillator.

Table IV constitutes a comprehensive
tabulation of fundamental and har-
nonic frequencies, While the chart has
been computed for a fundamental-fre-
quency range of 550-1,600 ke., any one
frequency can be the fundamental or
harmonic. For example, with 100 ke. as
the fundamental the 6th harmonic will
be 600 ke., and if 600 ke, is the funda-
mental, the 6th harmonic will be 3,600
ke., eote.

CALIBRATION PROCEDURE

The procedure in calibrating the sig-
nal generator is simple. Set the tuning
condenser at its maximum eapacity to

Fig. 9. A—the 2 traces indicate a detuned circuit;
B—resonance peak when the curves or peaks are
brought together,
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Fig. 5. Various types of detection, and methods of connecting to the oscilloscope,

generate the lowest frequency of Band
1. This should have a frequency of
85 kc., of which the 8th harmonic is
680 ke, The next step is to establish the
higher-frequency-end of the band; at
325 ke, the 2nd-harmonic is 650 ke. To
establish the two ends of each band a
compensating air trimmer is provided
for each band.

To calibrate the band after correc-
tion, sct the variable oscillator conden-
ser at maximum; zero-beat the hetero-
dyne output frequency with a broadceast
station carvier of 680 ke.; vary the re-
ceiver dial until it indicates 765 ke.,
zero-beat or beat with WJZ. The output
frequency will then be 85 ke. (rather,
the output frequency is equal to the
amount of frequency between two points
of resonance)., A simplified calibration

(Continued on page 554)

Fig. 7. Time indication of 2 tracers.

KC OFF CENTER FAEQUENCY
1% 409 0 4 ed g
——

RESPONSE

CENTER

QESPONSE
OF SET wniw
TUNED OFF
CENTER
FREQUENCY

3
40 -5 § 45 410 Jeig /

. FREQUENCY VARIATION OF SIGNAL [

HORIZONTAL DER-
GEN KL OFF CENTER FREQUENCY

LECTING VDL.TAGE

Fig. 8. Two resonance curves appear on the screen
of the oscilloscope and these curves are displaced
from each othet by an amount depending upon
the amount that the set is detuned. At A—time
sweep H input; B—control sweep voltage.
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25 yeatd oj Tzaim'ng Men jot Radio!

The 912 million dollar Radio Industry that today
employs about 345,000 people is generously sprin-
kled with the graduates, during the last 25 years,
of the world’s largest Home-Study Radio School.

EMANUEL R. HAAS
Vice-President, N.R.l.

NATIONALLY-

KNOWN school at

Washington, D.C,,
now celebrating its 25th
Anniversary Year, is
in itself a striking an-
swer to the question of
whether radio can be
taught by mail.

No business can con-
tinually grow and pros-
per over a period of 25
years unless it does a
good job and renders a
needed and effective
service. No school can
long survive which does
not teach what it claims
it will.

National Radio Institute, the teaching organization re-

“N.RLY

of National Radio Institute.

ferred-to above, has grown from a ‘“one man” school, back  of training?

in 1914, to what is now considered the largest home study

JAMES E. SMITH
President, N.R.E

Radio school in the
world. It has progressed
from one small class
room, to a modern 3-
story building in which
a staff of over 100
trained people serve its
students.

The school has many
letters on file which
prove that literally
hundreds of successful,
satisfied graduates are
located all over the
U. S. and in most for-

A view of the Instruction Department, with J. A, Dowie, Chief Instructor, and Jos. Kaufman, eign countries over the
Director of Education, in foreground. Inset—exterior view of the Washington, D. C., home world.

How does this school
teach by mail? Why

does it believe it can do a good job by the home study method

(Continued on puge 553)

//ow to /”mée a
METER-RANGE EXTENDER

Radio men! Heré's a simple device, costing less
than $3 to buwild, that enables you to measure up
to 10 wmegohms with a low-priced ohmmeter.

SINGLE inexpen-

sive tube, a half-

dozen parts, and you are ready

to accurately measure resistors
up to 10 megohms with your present
0 to 0.1-meg. ohmmeter. This unit may
be used with any meter having a funda-
mental movement of 1 ma., a reversed
resistance scale, and ordinarily used
with a 4.5 volt battery.

If your analyzer uses this type of
meter or if you have a similar meter,
this 110 wvolt A.C. power-operated
Range-Extender will permit you to
measure resistors up to 10 megohms.
You will no longer be forced to guess
the value of high-resistance resistors, or
be inconvenienced by the logarithmie
crowding of values at the upper end of
the scale.

A 4-tube midget transformer supplies
the needed plate voltage and 5 volt
filament power to a type 01 tube. Of
the number of triode tubes tried, this
old stand-by of battery-set days proved
best. About 450 volts must be obtained
and in this connection the input con-

M. N. BEITMAN

denser size and position
grid potential have a di-
vect control. If a 0.1-mf. 600-volt con-
denser is used, about 450 volts will be
obtained with the potentiometer setting
at center. The output voltage may be
varied 30 volts plus and minus with
the setting of the 10,000 ohm poten-
tiometer. In this manner zero adjust-
ment can be obtained.

Since the center scale resistance read-
ing is equal to the series resistor value,
a 0.45-meg., 5¢- precision resistor is
used. A 0-1 ma. meter and test prods
are connected as indicated. Short the
prods and adjust for zero. Then you are
ready to measure high values of re-
sistance. If your scale reads 0.1-meg.
full-scale, multiply the readings by 100
when using the extender.

Every Serviceman, experimenter, and
amateur will find this Range Extender
a valuable aid in obtaining accurate re-
sults when working with modern cir-
cuits. A complete kit of parts including
a punched chassis is available from a

(Continued on page 565)
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OSCILLATOR DOESN'T PERK

(114) Milton Lau, Winamac, Indiana,

(Q.) My radio problem involves a Zenith
4V31. Checking this set I find the oscillator
section does not work over the broadcast
band. At times it will work only from 900
ke. down to 1,500 kc.

I have changed complete oscillator coil
assembly, checked condensers, changed tubes
and retuned set. Parts list shows the cathode
resistor value as 8,000 ohms. The new coil
assembly is 9,000 ohms. The only way I can
make it work is by shunting 10,000 ohms
across this 8,000 ohms. This also increases
volume on original set.

Can you please tell me what is the cause;
and any suggestions you may have concern-
ing this set.

(A.) The usual procedure when a re-
ceiver employing a composite detector oscil-
lator tube does not perform at the low-fre-
quency end of the broadcast band, is to in-
crease the plate current of this tube. The
easiest method of accomplishing this is to
lower the value of the cathode
resistor. By shunting this
cathode resistor in your
Zenith 4V31, you have done
just this. We suggest that
the 89,000-chm resistor be re-
placed with a 5,000-chm unit.

VOLUME DROPS TO

ONE-HALF

(115) Walter Kath,
kinson, N. Dak.

(Q.) I have a Philco 37-61

for repair in which the vol-

ume drops to about half when

Han-

tive filter condensers with new ones, it
would seem that original leads were re-
moved from the condenser block and new
filters installed externally. This would
render the choke or resistor within the
block valueless and no plate voltage upon
the detector would result. We suggest you
check detector plate voltage.

BLOWS POWER TUBE
REGULARLY

(117) E. J. Ackerman, Millvale, Pa.

(Q.) I have a Sparton 610 receiver which
has developed an odd econdition and would
appreciate your comments on the trouble.

This receiver blows one of the type 183
power tubes after a month of operation;
other than this the set is apparently QK
with the exception of a slight hum.

After checking everything seems to be
OK with the exception of the electrolytic
condenser which 1 have replaced. Would a
breakdown of this condenser cause this con-

SERVICING
QUESTIONS & ANSWERS

Servicemen

may write,

requesting answers to
specific service questions. Address inquiries to
Service Editor. For questions answered by mail,
a service fee of 25¢ per question is made.

SET “DEAD"”

(118) G. A. Younghein, Mitchell, Nebr.

(Q.) The set is a Crosley model 435,
4-tube, 6-volt type. The GAT is the first tube
in the set and is undoubtedly the oscillator
and Ist-detector. 1 believe the trouble lies
in this stage; no click or sound can be
heard when the grid cap is touched with an
antenna. 1 have tried a new 6A7 with no
success.

There is no voltage across the oscillator
section of the gang condenser. The voltages
are normal throughout the set and the 6-volt
battery is kept fully charged at all times.
The next tubes are: type 15 LF. amplifier;
15 2nd-detector; and, 38 audio amplifier.
The 1.F. signal goes through (450 ke.)
when the signal is applied to the grid of the
LF. amplifier (15) but not with normal
volume since the 1st-detector is not operat-
ing and the 1st LF, transformer is not used,

I have tested all resistors and the con-
densers for open or shorts but yet there
is something wrong some place which I
have not found or have over-
looked.

(A.) Since you state that
all voltages at tube elements
are normal, but that an LF.
signal cannot be fed through
from the control grid of the
6AT7, it would seem that the
trouble would lie with the
primary of the 1st L.F. trans-
former. Check the D.C. re-
sistance of this primary
against that of the 2nd LF.
transformer primary. Pos-
sibly, the trimmer across the
1st I.F. primary is shorted,

the hand is placed near the - g 0 or the D.C. resistance of
6K7 LF. tube or when the UMY questions of wide interest can be published. the primary hoo inceessed
oscillator grid of the 6A8 or greatly.

associated wires is touched S—

with a metal screwdriver. It can be dition? I figured the 80 would let go first

brought up to full volume for about if the condenser was shorted rather than WANTS TO ADD A.V.C.

5 minutes after it is turned on by touch-
ing the 6A8 grid cap but after that it
cannot be brought back unless the set is
turned off for a while and then turned
on. The oscillator grid voltage is about -15
volts when first turned on but gradually
goes down to ~10 volts and then the set can
be made to drop in volume. All coils, LF.’s,
etc, test OK either cold or warmed up.
Have had several Phileos do this. Please send
information.

(A.) To clear the difficulty experienced
with your Philco 37-61 receiver, we sug-
gest replacement of the 0.05-mf. grid filter
condenser for the 6A8G tube. This con-
denser is located directly behind the wave-
band switch. In some cases, a like condi-
tion has been eliminated by replacement
of the 0.1-mf. screen-grid bypass condenser,
and the addition of a 0.1-mf. unit from the
screen-grid terminal of the output tube
to chassis.

LACKS VOLUME

(116) Henry Lew, Alameda, Calif.

(Q.) Am servicing an old Majestic Model
90 radio set and wish to get all data about it.

Could you tell me why this set dropped
its volume to a mere whisper after I re-
placed the burned-out filter condensers with
new ones? It played very loud (without an
antenna, too) and clear for about 15 min-
utes, then suddenly went “dead.” I tested
the input and output transformers and they
seem to be OK. The tubes are OK, too.

It seems the one who serviced this set
before, rearranged the connections for the
speaker field supply.

(A.) In the Majestic model 90 receiver,
either a choke or 25,000-ohm resistance is
enclosed within the condenser block to
secure voltage for the detector plate.

Since you state that you replaced defec-

RADIO-CRAFT MARCH,

for

the 183.

I checked for shorts to filament but
didn’t find any.

Apparently there is some intermittent
condition causing the filament to blow; can
you advise where the trouble might be?

Voltage and currents are OK; of course,
they may not be when the tube blows but
it takes so long for this to happen that I
can not get it in that state. The funny thing
about the whole thing is after the tube
blows, when if you immediately replace it
with another, the set will operate for 3 or
4 weeks again before it will again blow the
tube.

I have replaced the condenser but am
afraid to put in another tube and let it
go for awhile for fear that this is not
causing the trouble and the same thing
will occur again.

P.S. The filter condenser that was re-
moved was not shorted when taken out.

(A.) 1n your inquiry concerning frequent
“blow-out” of type 183 tubes, you do not
state whether those placed in a particular
socket are the “victims”. However, trouble
on this score is not an uncommon complaint.
The usual cause for the eondition is exces-
sive plate current. This may be due to ex-
cessive filament voltage or an open-circuited
15,000-ohm bleeder resistor in the power
unit.

We suggest that you check the above-
mentioned resistor and the filament voltage
on the type 183 tubes. Should this voltage
be greatly in excess of 5 V., small resistors
of like value may be installed in egch
filament leg so that the “center-tap” of
the filament winding is not disturbed. Re-
sistors of %- or ':-ohm should do the trick.
Some technicians accomplish the result by
using the 130-V. tap on the power trans-
former, although this lowers gain to some
extent.

1939

(118) A, H. Froelich, Evansville, Indiana.

(Q.) Having been called to repair a
Stewart-Warner Model 102A, and after
satisfactorily completing the job, the cus-
tomer brought up the subject of an Auto-
matic Volume Control.

The question is: Is it possible to incor-
porate automatic volume control in the
above circuit? If so, kindly give me full
particulars.

(A.) It is possible to add A.V.C. to the
Stewart-Warner model 102B receiver, but
this involves a number of changes. In the
first place, a type 2A6 tube would replace
the 24A 2nd-detector, and serve as a diode
detector and 1st audio stage. The volume
control would have to be replaced and con-
nected into the diode-return circuit. At least
4 carbon resistors, 2 mica condensers and
4 0.05- to 0.1-mf. condensers would be re-
quired, as well as circuit changes. With this,
a certain amount of “juggling” would be
necessary to obtain proper performance. We
advise against the change.

SET "“DEAD”"—HUM

(120} Edwin Raulerson, Jr., Avon Park,
Fla,

(Q.) The radio is a 5-tube Crosley, Model
167. Set seems to be dead. The grid wires
of the output tube (type 42) become green-
ish-white when the set is turned on. The
set has a strong humn and this disappears
when the output tube is removed. Tubes,
speaker, coils seemn to test all right. A new
filter condenser has been installed. A few
days ago the grid in the output tube turned
“cherry” red when the set was turned on
but since I tightened the connections te the
tube base this has stopped and now the
greenish-white color is present. I have
looked for shorts but seem unable to find
any.

(Continued on page 570)
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Fig. 4A. Setting the sweep Fig. 4J.
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Fig. 4K. I.F. aligned to wrong Fig. 4L. The actual LF. curve Fig. 4M. Tilted feet on curve
frequency. as compared with a perfect due to overloading. Reduce
dotted) curve. input to receiver.

COMPLETE STEP-BY-STEP

What is Dynamic Servicing?—See how many of your associates in the service field
increase your earning power by speeding your radio service work. This, Part 111, con-

I.F. aligned to fre-
quency, but selectivity curve

rate for selectivity patterns.
not symmetrical.

PUSH-PULL
AMPLIFIER
STAGE

7.56 OR 76 =
1ASED-TYPE
POWER DETECTOR

-~

Fig. 4E. Disconnect A.F. transformer as shown at

vight, Connect 0,000 ohm resistor from "V" to

“B+"; connect 50 mf. low-voltage electrolytic con-

denser across bias resistor, Connect vertical amp.
terminals from "'V to ground.

DISCONNECT

e A
:

= — AAAN L >
-
| =
—— -
=

— B+"

AR

I_

INCREAS‘E
0
50 MF

rnc';_I:;EAsz
10 ME

Fig. 4F. Connect vertical amp. terminals from vy

S we promised last month in Part 1],
the following portion, Part III, of
this article discusses Receiver Align-
ment Procedure. Part 1 (Jan, issue)

outlined the entire series, as illustrated in
a large block diagram—available in wall
size—of a typical modern radio receiver
showing, step-by-step, the broad, “14-
point” plan of dynamic testing with a mod-
ern cathode-ray oscilloscope.

Section IV
RECEIVER ALIGNMENT PROCEDURE
This is one of the most important appli-
cations of the Cuathode-Ray Oscilloscope,
and i8 a must operation in the servicing of
high-fidelity and other broad-band receiv-
ers.

CONNECTING THE INSTRUMENTS

Connect any high-grade Test Oscillator,
Signal Generator or Microvolter capable of
turning out 1/10-volt or more to the posts
of the oscilloscope marked “R.F. IN.” Use
the regular output lead of the generator
and connect the shield of the lead to the
lower post. Any modulation in the genera-
tor should be turned off. Have on hand
shielded leads for connecting the output of
the receiver to the VERT. posts of the
oscilloscope per instructions to follow.

SETTING THE OSCILLOSCOPE CONTROLS
Place the scale with the non-uniform
graduations over the screen of the tube.
Turn the SWEEP control to LINEAR.
Turn the CONTROL kneb to FREQ.
Set the FREQUENCY knob to 55-190
and the SYNC. knob to zero.
The sweep frequency should be adjusted
to 120 sweeps per second, using the VER-

PART Il

identified by connecting the VERT. bind-
ing post to a source of 60 cycle veltage and
adjusting the VERNIER until the pattern
of Fig. 4A is obtained. The sweep circuit
should then be locked by advancing the
SYNC. control just enough to hold the
pattern stationary.

Now, remove the 60-cycle connection to
the VERT. binding post and adjust the
HORIZONTAL and LEFT-RIGHT controls
until the Horizontal trace just fills the
screen from 25 to 25 on the scale.

CONNECTING THE VERTICAL CIRCUIT

TO THE RADIO RECEIVER

Connection must be made in such a man-
ner that the phase of the rectified voltage
will not be disturbed and thereby distort
the selectivity picture.

In general, this calls for the increase of
certain bypass condensers in some types
of circuits, and the eclimination of some
parts from other types of circuits. The
diagrams of Figs. 4B, C, D, E, F and G
together with the captions accompanying
show the necessary precaution for practi-
cally all types of output circuits in common
use.

In each case the “high’” side of the VER-
TICAL amplifier (binding post marked
VERT.) is connected to the point marked
“V?’ in the circuit diagrams, while the GND.
side is connected to the receiver chassis.

Ezxception. When testing universal A.C.-
D.C. receivers, connect the GND. side to
the chassis through a 2 mf. paper con-
denser, This will safeguard both the equip-
ment and the chassis in the event that the
latter is above ground potential.

AF.C. AND AV.C. CIRCUITS
The A.F.C. circuit should always be

to ground. NIER knob. This sweep rate can easily be shorted out as indicated in Fig. 4C. Most
' TO
I._.I T - 2ND. A.F
O —I | L1 _ll—" GRID
| 2ND '
! — AF | | —] | |
[i= 14 - GRID A =
i — B | _:J.: ) Iz L ey
=y I—'-- [ L4 DISCONNECT o e = RECT.
- . e A e T 2= —t ([ + el
- — | ——— 1 . : ’ - d E=al = V. y
y | = — g 43 THIS rﬂ'—'.'ﬂ.u—.v.‘.'-.'-,--—l—_ = = Asfv.?%h“ |
B+ u = L / : l [ 7 (ON BAND SW) |
— = T iy B3 U i J_m % : 7 1
¥ -t o
M =¥ 4 —— —AAARAA— —L A=y ! LA h
a | AVl INCREASE TO SOME 7 ., | i
RETURNS = IF NECESSARY Bl |

Fig. 48. Connect vertical amp. from "V to ground. To interrupt A.V.C,, connect Fig.
to ground [chassis).

temporary shorting wire from "C"
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4C. Connect vertical amp. terminals from V" to ground. To inter-
rupt A.V.C.. unsolder "C" from "D "B"

and reconnect at
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Fig. 4N.
overloading. Reduce input to
r'C.ll’Qr

Flat-lopping dus to Fig. 4P. Phase distortion in
the output circuit.

I.F. channel.

Fig. 4Q. Showung width of the Fig. 4R. Pattern showing inter- Fig. 45. Uneven curves caused
. ference being received.

by regeneration.

DYNAMIC SERVICING

can answer this question! Then read this article and see how this test procedure can
tinues the description of how to set up cathode-ray test equipment for Dynamic analysis.

KENDALL CLOUGH

receivers are equipped with a switch for
doing this. (A later section gives instruc-
tions for lining up the discriminator cir-
cuits after the I[.F. circuits have been
properly aligned.)

Most receivers have circuit constants
which will require the shorting of the
A.V.C. for best alignment conditions. Indi-
cations for doing this on various types of
A.V.C. arrangements are also shown in
Figs. 4B, C, D, E, F and G. The point is
this—short the A.V.C. in such manner that
the normal bias on the I.F. tubes is not
loat.

If the receiver has a high-fidelity or
broad-tuning switch, always throw this to
the sharp-tuning position,

SETTING THE GENERATCR TQO THE
DESIRED TEST FREQUENCY
For any desired test frequency up to
1,000 Kkc., subtract the desired frequency
from 1,650 ke. and set the Test Generator
to the difference. Example: Desired fre-
quency 225 ke.; 1,650-225—1,425, which is
the correct setting of the Test Generator.
For any desired frequency above 1,000
ke. add the desired frequency to 1,650 ke.
and set the Test Generator to the sum.
For your convenience a list of the com-
monly used frequencies and the correct set-
tings of the Signal Generator are listed in
Table 1.

ALIGNING

Turn the SWEEP WIDTH control to 50,
the R.F. MULTIPLIER to 100, and ad-
vance the VERTICAL amplifier control to
about B50.

If the receiver is badly out of line, con-
nect the output lead to the control-grid
of the I.F. tube just preceding the 2nd-
detector, and bring the last IL.F. trans-

6KT R.F AMP

—WAAN T

-

former into line first. Repeat with the
second preceding transformer, etc.

In all cases, the final alignment should be
made with the output lead connected to
the control-grid of the 1st-detector, using
a % -meg. resistor and 0.001-mf. condenser,
as shown in Fig. 4H.

All the trimmers of the I.F. circuit should
be adjusted to bring the height of the selec-
tivity pattern to maximum and at the same

time make the peaks of the 2 curves coincide.

If the peaks ore in line but the “skirts”
are not coincidental, it means that the LF.
system is aligned to the correct frequency,
but the selectivity curve is not symmetrical.
See Fig. 4J.

{Continued on page 566)
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Fig. 4H. Connections for making final adjustments
with oscilloscope.
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Fig. 4G. To interrupt A.Y.C.—connect femgorary shorting wire from "'D'* to ground. To interrupt A.F.C.—
"' to ground where no switch is provided, or place A.F.C.
position. Connect vertical amp.

connect temporary shorting wire from

switch in manua

©h7T L.F ANMP

I\.1-..\”

"B I
—— A ——
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terminals from ''V" to ground.

6C5 A.F

AR t'\'ﬁ"."r"-'—".‘r'&'l."-"-'—"-
| ¥ Py RECT.
S+° puUTPUT

LN

BCS AMPLIFIED AVC- Rkl

Fig. 4D. Connect vertical amp. terminals from "'V'" to ground. To interrupt A. VC—remov. 4C5 AV.C, tubo To interrupt Q action—open Q switch: or, if
there is no Q switch, connect shorting wire from "G’ to "H
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WIRING POINTERS FOR

It’s no trick at all to wire-up radio sets, says this Californian
pul tracing paper over the main diagram you want to wire

start when building a recciver.

The following is the outline of an
orderly procedure that will hasten the
completion of the job and lower the
chances of mistakes.

The first consideration is the place-
ment of parts. Generally the RUF. sec-
tion cecupies one side of the chassis,
the tuning condenser the front ceater
and the A F. and power supply take the
other side and rear of the chassis, but
this is no fast rule. The things to strive
for are short leads especially in the
R.F. section. and the prevention of the
magnetic fields of coils and transform-
ers from coupling together. Shiclding
of coils allows them to be placed up-
right next to cach other but otherwise

EGINNERS in radio sometimes
are at a loss as to just where to

WILLIAM
BOYDSTON
MILLER

they should be at right-angles to each
other. Tube shields (not used on the
metal tubes), can be close-fitting, pro-
vided ventilation is allowed for, but
shields for coils must have a diameter
twice that of the coil; a coil shield that
is too close-fitting will absorh too much
cenerpy. When the main parts (tuning
condenser, coils, tube sockets, trans-
formers, and large filter condensers)
have been positioned and fastened the
wiring is the next thing.

CIRCUIT BREAKDOWNS
It is a great help to quick accurate

Fig. 2
See how the control-grid wiring is located. Copy onto tracing paper and place over Fig. I.

wiring if the circuit diagram is broken
down into its main divisions such as
plate, grid and power supply circuits.
An easy way to do this is to place a
piece of tracing paper over the diagram
and trace otf the plate circuits, shift
the paper and trace the grid leads, et
cetera, the drawings will make the pro-
cedure clear, With this method even the
most complicated diagrams can be sim-
plified =0 that the actual wiring is
rapidly done by completing all the plate
circuits, then all the grid cirveuits, ete. A
representative circuit—a 7-tube super-
het. with push-pull output—is shown in
Fig. 1.

COLOR CODING

Using colored wire is a great help
when it comes to checking the finished
job and also allows the builder to keep
the grid leads isolated, as a glance at
the color identifies the circuit. Red is a
good color for the high-voltage leads
including the plates, blue for screen-
grids, green for control-grids, black for
returns orr ground connections and yel-
low may be used for any special cir-
cuits such as A.V.C. Filament or heater
wires arc twisted so no special color is
necded for identification.

A word about ground (chassis) con-
nections (shown as heavy lines in Fig.
1) : always take the shortest route, do
not use long wires connecting various
grounds together. It is good practice,
if a low-range ohmmeter is available,
to test all soldered joints to make sure
that they have no appreciable resist-
ance.

~ COMPLETE
CGRCUIT~

= o
T
L./
=
L
Lo |
J re
=
\' |-/
1
s hg
veZ 3T
R et St S it i i T e FIELD

NOTE ~ S0LID HEAVY

LINES ARE GROuUND

CONNECTIONS { ZERQ
POTENTIAL)

Fig. |

This is an example of the main diagram which a radio beginner may want fo follow in wiring-up a set, circuit-by-circuit.
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THE RADIO BEGINNER

radio technician, if you know how. And here’s “how” :—just
into your unit, and trace-out and wire-up the circuit precemeal.

WIRING SEQUENCE

Heuters—It is often an advantage
to wire-in the heaters (twisted leads,
in Fig. 1) first as this will establish a
reference point for the locating of the
other tub reket connect

Controlgrids—The control-grid ei
cuits (Fig. 2) should be the next to be
completed making all leads as short as
pu:ib:h:&.

Plates and Screen-grids The plat
(Fig. 3) sereen-grids (Fig. 4) ca
now be wired-in, avoiding the control-
grid wires; under no conditions should
the plate or sereen-grid wires run par-
allel to the control-grid wires. Where
there is little room or it is impossible
because of the placement of parts to
avoid running these wires together, by
all means shield the control-grid wire
and ground the shield.

Bypass Condensers—With the control-
grid ecircuits (including ecoils), the
plate, screen-grid and heater wiring in,
the next step is to install the various
bypass condensers, in the cases where
these have not been an actual part of
one of the other circuits.

Power Supply The power supply
comes next. In wiring the power cir-
cuits (all high-voltage leads—plate,
screen-grid, rectifier) use a larger wire
than for control-grid wiring and one
with heavier insulation. Anchor the
wires and keep them away from any
rough edges or points as the vibration
of the speaker may cause them to rub
and in time destroy the insulation.
Where a wire comes up from below the

~ PLATES

Sis t e
a rubber grommet installed first.

By following this method of dividing
up the wiring into its logical parts of
plate, screen-grid, control-grid and
power supply, a rapid job may be done.
It is much easier to check as you go
along, too, especially if colored wires

CONCLUSION
The main diagram, Fig. 1, does not
nclude c values of the com-

ponents inasmuch as this diagram was
selected merely as the basis for a dis-
cussion of circuit wiring.

-SCREEN-GRID
POTENTIALS ~

Cil I—“__ =

See for yourself how really easy it is
to duplicate even the most intricate por-
tions of this diagram. Instead of trac-
ing on tissue a portion of the diagram,
Fig. 1, as suggested by Mr. Miller, try
reversing the procedure. As suggested
in the eaption under Fig. 2, take such
portions of the diagram as have been
reproduced in Figs. 2, 3 and 4, and see
how these “breakdowns,” after being
copied onto tracing paper, fit right
in place on the main diagram!

This general procedure often makes
it possible for the Serviceman to recon-
struct and analyze an otherwise un-
available diagram of a faulty receiver.

Fig. 4
The screen-grids are wired in accordance with this simple diagram, Easy, isn't it?

Fig

The plate circuits fail to scare the radio beginner when they are lifted clear of the main diagram in this simple fashion.
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THE LATEST
RADIO EQUIPMENT

Top, "'5-in.'"" cathode-ray television kit; Below, rear
view, new telavision kit. (1724}

An [8-W. PA.

system. (1726)

544

TELEVISION KIT (1724)
{Andrea Radic Corp.)

NEW kit for the set builder who wants

to have his own television receiver at
minimum cost is now available. Less tubes,
the entire kit for building up a table-model
television receiver without cabinet may be
obtained for under $80! The cost of the
complete set of tubes is a little over $50 (at
present list prices). The kit has heen made
available by the manufacturer, he states,
“first because we feel that many ameng the
initial television audience will be those who
made up the old group of set builders and
experimenters in the early days of broad-
casting.”

TRANSCRIPTION RECORD PLAYER
(1725)

(The Radolek Compeny}

ERE is a complete, self-contained and

portable phonograph music reproducer
for playing 10- or 12-in., 78 r,p.m. phono-
graph records.

Classrooms, advertising agencies, social
clubs, fraternities, summer camps, churches,
homes, dining rooms, small taverns, and
demonstrators are just a few of the many
prospects for an outfit of this type.

Incorporates high fidelity, high-quality
equipment: erystal pickup with catch hold-
er; self-starting constant-speed phono
moter; full 3-W. power amplifier using
types 6C5, 6F6 and 80 tubes; 6-in. electro-
dynamic speaker at front for proper sound
distribution; volume control; tone control
and on-off switch with indieating plates;
needle cup and a complete set of tubes. All
housed in a sturdy brown leatherette cov-
ered case with corner guards, carrying
handle and hinged cover, Size, 14x13x10 ins.

NEW SOUND EQUIPMENT LINE

(1726)
{Allied Radic Corp.}
OMPLETELY new in basic design,

operating features, and styling, the new
1939 Knight line of public address equip-
ment offers an exceptionally versatile range
of Sound Units from 8 to 65 watts, includ-
ing all types of accessories (blank discs,
record players, loudspeakers, microphones,
ete.),

Typieal of this new line is the Knight De-
luxe 18-watt (undistorted ocutput) system
illustrated. Features include: 4 microphone
channels, A.V.C., automatic volume expan-
sion, 2 phono inputs, inverse feedback, tone
compensation, speaker selector, master con-
trol, and volume level meter.

The address of any mentioned manu-
facturer will be sent on receipt of a
self-addressed, stamped envelope. Men-
tion of dtem number hastens reply.

This system is especially suitable for
auditorium, recording studio, and orchestral
purposcs—wherever high quality reproduc-
tion is required

DIVERSITY COUPLER KIT (1727)
(Edwin 1. Guthman & Co., Inc.)

TI[E diversity coupler can now be bought
not only completely assembled, wired and
tested, but also as a complete kit of speci-
fied parts for easy assembly using only a
soldering iron, screwdriver and pliers, or
its parts may be bought separately to en-
able use of any that may now be on hand.
(See diagram at end of department.)

The diversity coupler is fundamentally a
very sensitive single-pole, double-throw
switch, Connected to the A.V.C. load re-
sistor of any good communications or
broadeast recciver, it causes the A.V.C.
voltage which varies in sympathy with re-
ceived signal strength to, when the signal
fades downward, automatically disconnect
the antenna and instantaneously connect in
its place a second antenna in which the
same signal is fading upward. Operation is
Just as simple as this explanation, and be-
cause the signal which is fading down in
a horizontal antenna is at the same instant
fading up in a vertical antenna, it is the
means of eliminating fading and its accom-
panying noise interference.

POWER SUPPLY UNIT {1728)

{Electro Products Laboratories)

ESIGNATED by the manufacturer as

an “A"”-“B"” battery eliminator the device
illustrated here is the first of the sort. This
battery eliminator operates on any §-V.
storage battery, windcharger, or other
power source. It provides 1%- or 2-V. “A”
power; and “B” voltages of 45, 67, 90, 135,
and 180 V. at 40 milliamperes, Once in-
stalled, the only additional cost is for
charging the storage battery and, of course,
there i3 no cost if the unit is used with
a windcharger. The model J, as it is called,
is specifically built for use with farm radio
and low power transmitters.

NEW OHMMETER IS
ISOLATED FROM LINE!
(1729)

{Weston Electrical Instrument Corp.)

AMONG a series of instruments recently

introduced by Weston is an A.C.-operated

multi-range ohmmeter having ranges from
(Continued on page 571)

Diversity coupler kit. (1727)
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Six-volt power supply unit, (1728)
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All the worthwhile
Radio Trade News
of the past Month—

“Griade Pigest

A PLEDGE: — To
print the important
news of the radio
industry; to review

Digested for busy major news events:
radio te help point a path
men. to radio profits.
IMPORTANT HAPPENINGS OF THE MONTH IN THE RADIO INDUSTRY
Ne. 7 MARCH, 1939 No. 7

EXPORT BIZ MAY BOOM
AS BRITISH POOL DIES

But Individual Patent Holders
Will Prosecute Infringement
On Own Authority

The British patent pool has disinte-
egrated, at least temporarily, but the
rights to stop American importation
still exist through the holders of the
original patents who were in the British
pocl and whose patents have now re-
verted to the individual companies. The
Attaché at London reports in part:

“Where there is at present no pool, a
risk continucs in this market for the im-
port of American radio receivers and
radio-phonographs. Individual manufac-
turers might press infringement cases cven
more vigorously than has been the case
with the pool. Heretofore, the pool has di-
rected its patent violation activities against
important firms or companies with suh-
stantial capital and trade position. The
major propertion of imports is confined to
midget sets. Imports of automobile sets are
increasing.”

Mailed 1t Yet?

If you haven’t filled out the tax ques-
tionnaire sent you by Dun & Brad-
street, do so at once. Something’s wrong
with business. Maybe it’s taxes; maybe
not. Anyway, this report will help U.S.
find out. Cooperate!

Fix Date for Parts Show

Annual Exhibit of Components

To Be Held in Chicago
From June 14 to 17

The HBoard of Directors of Radio Parts
Mfrs. Natl. Trade Show, Inc.. voted that
the 1939 Natl. Radio Parts Trade Show
should be held at the Stevens Hotel in Chi.
{from June iI4 to 17 inclusive.

The first two days of the Show, June 14
and 15, will be “Jobber Days”, during
which time only jobbers, manufacturers,
manufacturers’ agents. and manufacturers’
engineers are admitted to the Exhibition
Hall,

On June 16 and 17 the Show is to be
opened to all groups in the radio trade with
especial emphasis on manning booths with
tecknically-trained attendants,

A PAIR OF HONEYS

73

Honey tda Vollmar's picture in ad of Honey RCA
97KG aHracted $o much attention that she won a
radio spot. Specifications:—Blonde,

23 years, 57 77, 106 Ibs,

ANDREA IN TELEVISION
WITH KITS AND SETS

Radio Pioneer Announces
Sales Plans for
Vision Field

Within a few weeks after this hits
the stands, FADAndrea will be a
pioneer in telly, as he was in radio. Old
Timers will remember his “160” kit—
the components for a beaut of a meut
(-rodyne), some 10-15 yrs. ago.

The neut kit was a winner. Basis of
Andrea’s new line will also be a kit—
2 16 tube sight & sound job, selling for
a little over $100 with tubes; about $75
wiithout.

Decalers who order 6 kits will get one
factory-assembled, for use as demon-
strator. They will be expected to handle
own consumer-instruction & service
bugs, & build 1 job from grewund up!

Andrea will also produce console &
table models, completely assembled, for
those who don't want to build their
own.

Radio Polices Itself

The National Association of Broad-
casters has appointed a committee to
“recommend procedures leading to self-
imposed regulation of American radio
and the development of program stand-
ards for the broadeasting industry un-
der NAB jurisdiction.”

The following broadcasting leaders
comprise the committee:

(Continued on page 560)

HOSPITAL HIS SALESROOM

TELLY SETS FOR SPRING

=

lliness held 2l-yr.-old Edward J. Winterding, Jr., of Cleveland, flat on his back
in a hospital ecot for |18 mos. But it didn't lick him. Ed soid 9 G-E radios to
staff & patients; also sold a washer & a refrigerator to a single fellow-sufferer.
Did the work hurt him? NO! Fd gained 30 Ibs.—& he gained the
RTD ANNUAL CITATION for quts, too.

RADIO-CRAFT for MARCH,
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Dr. W. R. G. Baker, chief of G-E's radio & television division management

committes, looks pleased with the performance of his dept.'s new model which

the co. will offer in limited quantities this Spring. Controls are placed under

lid which has inclined mirror for televiewing. (Yes, it's an imitation image we
dubbedin for art's sake.—Editor)
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PENNIES COUNT UP

Daiigned by fhe Monutece
turer of Viclor **Higher Fodale
My~ Records (g give Higher
Fidehty Repra.
ductiensnCoin
Phenogrophé

Peotongs (he Lilu
ol your cecordy!

Every sale of a phono-radio—every sale of a record
—can bring in a few additional pennies, especially
if the custorner has an automatic record player.
New RCA coin phono‘?raph needle decreases noise
and wear; increases fidelity & customer satisfaction.

Sales Helps and Deals

A series of 13 talkies, each of 60 feet,
has been prepared to plug Philco Mys-
tery Control. The co. has made tie-ups
with various producers, so that dealers
can arrange for demonstrations in
theaters in practically all parts of U.S.
Lobby demonstrations & contests are
being planned to aid the theater cam-
paign.

Magic Demonstrator kit (38) boosts
sales of RCA U-125 sets. It is an elee-
trostatically operated relay and auxili-
ary relays which switch set on when
prospect approaches display. Special
record on set gives plug. Can also be
used to make 10-in. (813) dog, Nipper,
bark and give sales talk through speak-
er concealed in throat. Kit can also he
used to light show window when shap-

per approaches, etc. Picture on puge 517,

(Continued on puge 563)

Changes & New Addresses

Save stamps & time! Address your mail right
the first time!

HucH H. EBY, INC., has moved fac-
tory & offices to 4700 Stenten Ave,
Phila., Penna. (See Picture, below.)

TERMINAL RaDI0 CORP. has opened «
new store at 68 W. 45th St, N.Y.C.
Stock includes ham communications re-
ceivers & complete sound systems.

AErRovox Corpr. has moved plant &
offices to New Bedford, Mass. (See Pie-
ture, below.)

TWO NATIONAL TELEVISION
NETS RUMORED FOR SPRING

Nationwide Coverage Predictions Now

Take Local

Limitation

Off New Art

With some of the most reliable prog-
nosticators going out on the limb with
predictions of national networks, the
“Big Cities Only” onus is being re-
moved from television.

Danton Walker, a syndicated Broad-
way columnist, has stated in print that
a $60,000,000 national network is being
formed for the broadcast of radio and
television programs. Those in the know
were inclined to give Mr. W. the horse
laugh when his first paragraph on the
proposed net mentioned radio only;
they wondered that enough big indies
were left to form a net of appreciable
power or prestige. But when the second
item mentioned television, Public Opin-
ion sighed with relief—it looked more
probable,

Ed Sullivan, syndicated Hollywood
columnist, went still further, stating
definitely that NBC would announce
that “transcontinental television is an
assured engineering accomplishment”
before the end of Feb. (Bell Labs., by

(Continued on page 560)

Personal

These men are worth knowing;
meet them here.

S. N. (Shure DBros.) SHURE, Pres.,
ARTHUR (Solar Mfg. Corp.) Moss,
Secy.-Treas., A. A. (Ward Leonard)
BERNARD, V-P.,, & . E. (Centralab)
0OsMUN, director, all now officers of the
Radio Parts Mfrs. Natl. Trade Show,
Inc., were elected to succeed themselves
in office for the coming year. (See Page
545 for news on the 1939 Parts Show.)

(Continued on page 560)

$’s & N*’s Dept.

“Iigures can’t lie—aren’t they un-
fortunate?”"—Lao Teng Pui

BiG BIZ is radio. According to an
RCA ad, 345,000 workers & their fam-
ilies—a total of 1,380,000 mien, women,
children—get their living from radio.
Break-down shows over 700 stations;
over 500 factories. 25,000 work for
wholesalers; 56,000 for retailers; 150,-
000 are in sales & service. 19,000 work
for RCA.

JOBS STILI. DOWNXN, according to
U. 8. Burecau of Labor’s latest (Aug.)

(Continued on page 560)

HIGH TARIFF REDUCES SALES
TO NEW ZEALAND

American radio exports to New Zea-
land have heen seriously affected by
tariff restrictions, especially the import
duty rates, under the New Zealand
tariff which became effective October 1,
1938, according to a recent report to
the U. S. Bureau of Foreign and
Domestic Commerce from the American
Consulate-General at Wellington. For
the 6 months ending June 30 last, New
Zealand exports of American radio re-
ceiving sets totaled 1,173 and 1,630
chassis, compared with exports of 1,949
American sets and 5,353 chassis in the
similar 6 months’ period of '37. British
imports are free of duty and the tariff
differential between American and
English radios is reported to be “by far
the greatest” made against American or
other foreign goods in the entire New
Zealand customs tariff.

CONDENSERS & BINDING POSTS GET NEW HOMES
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About 4 blocks long by 2 blocks wide, the new Aerovox factory and office

building at New Bedford, Mass., has some 433,000 sq. ft. of floor space—or

about I times as much as the old Brooklyn plant. It was bought for cash!
The co. plans to resume full production schedule.

546

A 3story corner, with adjoining l-story building to provide 13,000 additional

sq. ft. for further expansion, now houses Eby's plant in Phila. More automatic

molding machines, more punch presses, more facilities for assembling, will
help the co. meet increased demands.
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RADIO TRADE DIGEST

N EDITORIAL

by George K. Throckmorton,

President, RCA Manufacturing Company

The two most significant develop-
ments in the Radio Industry during
1938 were, in my opinion, the continuing
downward price trend of radio sets and
the acceleration of public interest in
recorded music.

The increased value and performance
now being put into the smaller radio
units is one of the most important
reasons for the downward price trend.
Improved manufacturing efficiency and
engineering design have contributed
largely toward making the better
values possible.

It is obvious, therefore, that manu-
facturer, distributor and dealer must
adjust themselves to this condition and

make their 1939 plans ac-
Learn  cordingly. To keep his dol-
to Sell lar volume up, the dealer

will have to learn how to
gell the smaller radio units in greater
volume. This should not be hard, be-
cause the lower selling prices now make
it practicable for nearly every family
to have a separate receiver for almost
every room in the house. That is where
the dealer will have to look for a large
part of his radio market.

Many sales were lost during 1938 be-
cause of over-cantious stocking of mer-
chandise, The dealer was unwilling to
stock on a more than hand-to-mouth
basis, and relied on the wholesale dis-
tributor to carry an inventory of mer-
chandise for him. The wholesale dis-
tributor in turn was unwilling to take
the responsibility of carrying an ade-
quate inventory of merchandise to meet
the needs of the dealer. As a result
there was an acute shortage of certain
attractive merchandise during radio’s
busiest buying season, and many profit-
making opportunities were forfeited.

For the sixth successive year, there
has been a marked inerease in the popu-
larity of recorded music over the year

(Continved on page 562)

SIX CELEBS WHO MERIT

ALFRED H. MORTON, new v-p
of NBC. He was a capt. in the
World War; then to G-E, RCA
& NBC, where he managed the
Operated Stations Dept.

G. J. CORRIGAN, Jensen Radio

frip throughout South America, Charles

to announce new products.

L. W. TEEGARDEN, mgr.
RCA Renewal Tube Sales, test
ing plan in Hartford, to allow
25¢ trade-in on old tubes
refund guarantee with full

A. Coffin
awards for great achievements.

MENTION

—ad
WILFRED E. JOHNSON, 33.yr.-
old design engineer of G-E, who
won honorary engineering so-
ciety Pi Tau Sigma's gold medal

give i |
for outstanding achievement.

set.

T. F. BARTON, recanilhagpoini- NILES TRAMMELL, exec. v-p of
Export Mgr., with Mrs. Corri.  ed asst. mgr. of the N. Y. dis- NBC, was hrm"1|¥ asst. sales
gan, sailed for a & mo. sales trict for G-E. He twice won the mgr. for RCA on Pacific Coast.

Moved to Chi offices of NBC as
mqr., in '28. Now at Radio City.

Foundation

'OFF THE PRESS

Latest information published for you by
leading radio companies,

CATALOG, Scars, Rocbuck & Co., Chicaro,
11l. 44 pp. Specially prepared for “hams”, Serv-
icemen, & sound equip't men.

FACTS ABOUT TELEVISION. Amer. Tele-
vigsion Corp., N.Y.C. 18 pp. Buildeup for telly
in general—& co.'s sets.

(Continued on page 561)

“NIPPER"” TELLS THE

WORLD ABOUT RCA

RELDRD
MOTOR
-
! CARRIES AUDIO POWER
! = To SPEAER IN DDGS
i1 ek s SN ___::E‘"_?.‘..__...—--—
THiS N ! — iy
ouTLET | A P
COu1 voe 1 4 \(&m_ SnERES MADGIC
ADOITIONAL 1 antie ¢ A= T ~ SWITCH
SeLay 1 Im
N R \‘-':'_-__'- - 1
- Bla Al i
P it SN
LR ) ¢ MAGIC SWITCH
AUXILIARY w11 (- SRNTERNAT Sz TiE=———u

A Ioudsgea.ller in his throat, a “'magic antenna’ in his head, a lot of othcr gadgets in a U-125 phono-radio,
enable d0-in-high "Nipper” to invite customers into store for demonstration when they pat his head.
Apparatus includes $I5 dog (not essential) and 38 kit, which comprises special record, “'magic'’ [capacity

actuated) switch, thermal relay, auxiliag
customers, Kit can also be use

RADIC-CRAFT for

MARCH,

relay which gives thermal relay a chance to cool off between
to light up windows, signs, etc., when folks approach,

1939

TUBE TAX EXEMPTIONS OFF

In a letter to the RMA, Guy T.
Helvering, Commissioner of Internal
Revenue, told of a new ruling relating
to the exemption of tubes from the

(Continued on page 561)

STATION MAKES SETS

So great has been public enthusiasm for WQXR's
below-the-best-band hi-fi programs that the station
has gone into the set biz. New ll-tube A.C.-D.C.
job funes from 1,800 to 540 ke., costs $135 to $145
installed. John V. L. Hogan, rear, and R. M,

Wilmotte.
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RADIO TRADE DIGEST

CENSUS SURVEY OF BUSINESS: (937.38 RETAL DISTRIBUTION CENSUS SURVEY OF BUSINESS: 1P37.38 RETAD OUSTRIBUTION
RADIO DEALERS RADIO DEALERS
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This chart shows the rise & fall of retail radio sales. 8iz in '37 increased 44.29
of '38 were 22.4% under those for same period
sales cited are in thousands.

since '35, but sales in Jst half
of ‘37, All

This chart shows the rise & fall of retail radio payrolls. Pay rose & fell more
slowly than sales. Increase for ‘37 over '35 was on‘{
of 38 from Ist I of '37 was a mere 6.1%,

y 34.6%; decrease in Ist I/

The FCC has okayed a license
change on WLW & WSAI—from
Crosley Radic Corp. to Crosley
Corp.—which makes it look as
though the co. is planning exten-
sive cxtra-radio aectivities ...
Radio will supplement the cables
under the English Chanunel, French
& British govts. having ordered a
set-up from Ewropean subsidiarics
of LT.&T. It'll work from 2.
to 4.9 wmeters, with 9 conversations
on cach of 4 carricrs , . .

Pres. Gerard Swope of G-E predicts
better biz in ’39, & how we hope he'’s
a good predictor! .., Radio City
Products has knocked $4 off the price
of its Model 701 Signal Generator . . .
Bruno Labs., of N.Y.C., have taken out
a license to make Finch facsimile re-
ceiver kits. . . . The RMA is definitely
against any Parts Shows besides those
in Rochester (for engineers) & Chi

(Continued on page 562)

BIZ OPPS

There's business for those who will
take the trouble to go after it. Can you
cash in on this lead?

W. G. Irwin, of 2 Sotheby Road,
Highbury, London, N.5, England,
writes:

“Will be glad to have details of
communications-type receivers in the
$60—8$100 class. (Comparable re-
ceiver Hallicrafter Skyrider.) Also
please quote for delivery CIF Lon-
don or FOB New York and condi-
tions of payments; i.e,, COD, against
documents, or cash with order. For
operation on 200-260 volt AC, 50
cycle, preferably tapped 110/200/-
220/240 or 210/230/250. Alternative-
lv your standard 100-110 volts, 60
cycles would bhe okay, although it
means I'd have to use an autotrans-
former.”

New police, fire & for-
estry equip't by Radio
Engineering Labs, is
mounted on 3 separate
chassis which lock into
shock-mounted  weather.
proof case, can be
removed without tools
for fast servicin%‘ Xtal
controlled xmir has 15.
watt output. Receiver is
noise suppressed, xtal
controlled superhet.
Other unit is power sup-
ply. 1939 line includes
1 250 & 500

walt main stations, too.

RADIO-CRAFT

The RHA Monthly Bugle

(News of the Radio Servicemen’s Assn.)

The Greater Bridgeport Radio Service Men’s
Association of Bridgeport, Conn., has joined the
RSMA. This proup is under the direction of
L. F. Gravlin, Chairman: A. H. Stendahl, Secre-
tary: and Herbert C. Eisenman, Treasurer. Other
groups that have signified their intention of
joining the RSA in the future are: Fort Wayne,
Indiana; Springfield. Illinois; Jacksonville,
Illinois ; and DeKalb, Ilinois.

Danville, Ill., Chapter held a weenie roast and
piecnie. Russ Lund of Clough-Brengle gave =a
talk on "Dynamic Testing”. Members voted on
and accepted 9 new abplications for membership,

Peoria, 11, Chapter is using a cooperative
newspaper ad, to run for 17 wecks. The local
newspaper is cooperating in giving editorial
apace in the form of news stories and pictures
concerning the work and stability of RSA mem-
bers in and around Peoria. Servicemen Kenerally
in this area report better business eonditions.

Pontiac, Mich., Chapter held its first meeting
at the new meeting place in the Board of Com-
merce Building, Members reported great success
in their local campaign for fixing up charity
sets. The local newspaper is running advertising
under the name of RSA, Salvation Army stores
and distributes sets, the Press photographs sets
and members while fixing sets. Each member
wives his suggestions for improvement and these
sugkestions are discussed at length.

Green Bay. Wis.,, Chapter held its first annual
banquet at White Lawe, Wisconsin.

Lansing, Mich,, Chapter devoted its last meet-
ing to a discussion of its local bylaws. These
bylaws will form the ground work upon which
the organization hopes to build its success. Mem-~
bers are enthusiastic about the work accomplished
80 far and have pledged themselves to continued
activity in the future.

(Continned on page 563)

New Trade Treaty
Leaves Radio Cold

No substantial effect on the Ameri-
can radio industry is expected from the
British and Canadian reciprocal trade
agreements hetween the U. 8. and Great
Britain. While the United Kingdom
treaty generally favors the British
rather than American interests, British
competition in this country is expected
to continue negligible on account of the
superiority and public acceptance of
American radio products. There is offi-
cial and other general opinion that sub-
stantial imports of British radio ap-
paratus will not result from the new
treaty. The British treaty became effec-

(Continued on page H563)
MARCH,
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Radio Service Data

STEWART-WARNER HIGH-FIDELITY MODELS 91-821 TO 91-829

248

Sheet

98-821 TO 98-829, 910-821 TO 910-829

(Chassis Models 91-82, 98-82, 910-82)
Pushbutton-Tuning Only {No variable tuning condenser used}; Tuning Range 540 to 1750 ke.:

8-Tube High-Fidelity Superhet.;

Peri-Dynamic Speaker System.

(See Data Sheet 249 for other mformation.)
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NOW | KNOW
WHAT /4 DOING/,

| You've

Of course you do!

golc Ghurardr W' waorking :‘ov
ou — the man who has
simplified radio service

work for thcusandsl

Let Ghirardi teach you about
tricing

Get & copy of his Modern
Radio Servicing. Hees is whars
you'll lesrn how modats radio
service work should be done—
and why{ Even il you're doing
good work every day. you can
positively do BETTER work—
in a SHORTER time—for BIG-
GER money—il youlet Ghirardi
bring Your service methods up to
the minate. This big book ex-
pinins sverything about serv.
icing—test insiruments. troue
ble-shooting, repair methods,
etc.—sll that essential back-
ground knowl! you have to
use in ybur shop every minute.

EASY AND CLEAR
It's the most thorough and
comprehensive toxt on radio
eervice work ever written. Best
of sll, it's written s0 anyone can
understand it, for Ghirardi

givts ou?

[QUIPMEN‘T
A 420-page section,

type of test
send servicing
eaquipment. Dis-
gTaMms, QuAstrucs
tion dais, stc. ste.

254 pages of Intest
shori—culs in treck.
ing down all kinde
ol set trou
REPAIRING

184 pages of time-
saving rrpuir methe
ods, nnfrhel align-

ave  8nd he | mrakes overything as plain as
"‘"55'1\«"“ A0C | A.B.C. Man, what & book this
Advertiaing, | is?! And it's youra—yourm for

better service work. ORDER

IT TODAY!

TIET
Rado
SERVICING

MADIO & TECHNICAL

PUBLISHING CO.
48 A .Lmeo.l \7.'&
Dept. RC-3

of uc'p’ll?a(rludﬂmo e eV IENE,
F"‘ﬁ Qun 108y

at ones with

Eﬁf-— -nd In- llunlu-.“,nlm 5
DI SERVICING,
Bl ONEY-BACK GUARMHTIE l

MAIL Hn‘-"-'
---------ﬂ----&

YOUR FUTURE IN nnnln

@ These krowink Industries need
TELEVISION

trained men for sales, service.
Send for free booklet

obetation, Your chance for em

ployment ang Advancement de-  $ha¢" Jhows how vou
pends  on thorough trainink
National Schools offer you time
tested training. Complete. mad-
ern facilities and equipmnent in
the largest trade school in the
West. Estahblishal 1904,

NATIONAL SCHOOLS

4000 S. Figuerna Streat, Lns Angeles

can prepare foe thesc
apportunities.

BOOE |, |

r—NATIONAL SCHOOLS, Dept 8. KC. Los Angeles
| Please send free Radio asd Felorinon Booklet

l ADDRESS

NAML

HOLES IN GLASS
MADE
EASY CLEAN SAFE

Kit of materials and instruetions—
$1.00 postpaid

DECO

Brooklyn, New York

2937 Avenue R
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THE PIPELESS ORGAN!

(Continwed from page 521)

OPERATION OF VIBRATOR

Figure 1 illustrates the hasic tone-pro-
ducing principle of this organ, and the re-
lationship of vibrator to the elcctrostatic
tone secrew. Other assemblages are shown
to illustrate the various components that
operate in conjunction with the vibrator
and tone screw. Above each vibrator is a
small cell or air chamber. While this cham-
ber has a definite infiuence on the *‘speech”
of the vibrator, it also has a tendeney to
magnify the tone of the vibrator,

This system of tone-production i3 not
concerned about the tonme of the vibrator
itaelf, so a method of muffling is applied to
render the tone inaudible, so as not to dis-
turb the soft tones emanating from the
tone chamber shown in Fig., B (this cham-
ber requires 1 high-frequency and 2 low-
frequency loudspeakers in order to ade-
quately reproduce the fundamentals, and
their harmonies, of a B-octave range).
When the stop tablet on the eonscle shown
in Fig. A is pressed downward, the pallet
beneath the vibrator, shown in Fig. 1, is
made operative. Immediately a key is de-
pressed on the console, the pallet opens. A
current of air produced by a suction unit
is then driven against the free end of the
vibrator tongue, which is at once set into
periodic motion. As long as a sufficient cur-
rent of air is driven against the tongue of
the vibrator, the cycle of oscillation con-
tinues (the velocity of vibrations increases
as the pitch ascends), permitting the air
current to take its free course on its way
to fill the vacuum created by a motor-driven
vacuum exhauster encased within the con-
sole. When the stop tablet is cancelied,
pallets are made inoperative and no air
can pass through the vibrator, which is
thus prevented from sounding.

ELECTRICAL PRINCIPLE

The vibrators of the different tonalities
are connected in parallel to adjustable
polarizing voltages, and when set into
periodic motion by key depression, they
constitute one side of a condenser micro-
phone (or pickup, as recently described in
Radio-Craft—Editor). The electrostatic
tone screws of the various tonalities are
also connected in parallel, and lead to dif-
ferent input channels in the preamplifier.
The tone screws constitute the other side
of the condenser microphone (pickup).
Between the tone screws and reeds that al-
ways escape touching each other exists
what is known as an electrostatic charge.
The movement of the vibrator tongue
varies this charge, thus setting up an al-
ternating current that is impinged upon
the grid of the first amplifier tube.

The tone screws are placed over a prede-
termined part of the vibrator according to
the extent of dissonant harmonic elimina-
tion desired. Amplitude, or tone regulation.
is obtained by raising or lowering the tone
screws. Differently shaped and voiced vi-
brators and variously designed air cham-
bhers. mountings intermediately used, mate-
rials used, ecte., have their effect upon the
nature of the electrostatic impulses that
are conveyed to the amplitiers and to the
tone chambers where they are converted
into sound.

Part II will contain a complete working
schematic diagram of the pipeless organ.
Further, it will describe and diagram all
the accessories which are available for this
organ. These include special tone chambers,
an echo chamber and chimes. The electronic-
musie field is moving uhead very rapidly.
Keep abreast of its progress by reading
the urticles in Radio-Craft,

Please Say That You Saw It in RaDIO-CRAFT
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Ovwer 15.000 lial ings || 8T¢ depending on Ghirardi's new

practical servicing HAND.-
BOOK. It gives thern instantly
In compact, tabular or chart
form, exzactly the factual fac-
toty-checked data they need to
speed up their jobs. It makce

luurheu. nld and

paw,

ale aud wnhm"
AUTO-RADIO

Gesr Rotivs d4nd

Dial Direclicns of

Tuning Contmls of | their work emsier. better, fnster
nlnn Instsllation | —and mere profitable. For
-mn I'D'_":"":l: example, just one of Ghirardi's
-ﬁ run. Bpectal 3,313 Cane Hintoriesmight pave
rlerence m..,,.u, the job iteell, to say nothing of
mn. Electrieal | houre of labort

Wiring Dgrama,

Mirias, Dikeras, 10-DAY TRIALI

Try the Habdbook in your

blerShoat i
harte: Bervicing | hop for 10 days. It it doesn't
Recorders an. pay out, return it snd we'll re-

Bound Equinm-ul.
“Trade Directories:
and over 30 ocher
charts and tahies

fund the money. Grab this offer
g‘(\)yl. Mail tha coupon TO-

Standard ManualSize(814x11)

HAXDFOOT - pomaass l"I

lhn vhh MODERN R.\-
VICING (see ad opposite).

r
book.
DIO

o=

ADDRESS ...
CITY

BTAT ......
F Plensq send tiee deseribing
etalled eontcnh ol IIADIO TROUBL&
B8HOOTERS®

ANDECOK.
MONEY-BACH CUARANTEL
esssasccsewvaasawal

T S

BRUSH’S
VIBROMIKE

A contact mike—sensitive—small
for stringed musical instruments.
Useable with smallest type ampli-
fiers.

Write for your Brush Catalog today.

THE BRUSH DEVELOPMENT COMPANY
3312PERKINS AVENVE  CLEVELAND, OHIO

o

PATENTS—TRADE MARKS

All csses submitted given neunnal sttentlon by
memhers of the firm.

Form “Evidence of (‘ontqllmn with
inastructions for use and “Sehcedule of
Government and Aftorneys ives''—Free

LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICES
436 Bowen Bldg. Washington, D. C,
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('TECO TEST EQUIPMENT Soiawicn« GUARANTEE & 10 DAYS FREE TRIAL!!!

Buy direct from the factory, Save 509%. If the Instrument you buy does not meet your needs, return it for full credit on any other TECO equipment,
Buy TECO and SAVE the difference!

TECO POCK-O-METER
AC and DC

A new pocket size volt-ohm-milliammeter
that includes AC measurements and is the
lowest priced, full-service instrument ever
offered! Has 3" d'Arsonval movement 0-1
milliammeter. Comes with etched panel.
SPECIFICATIONS

5 DC ranges: 0/1.5/15/25/75/500 volts.

6§ AC ranges: 0/15/40/75/200/1200 volts.

4 DC current ranges: 0/1/10/100/500 nia.

2 resistance ranges: 0/600/500,000 ohms

(low ohms read to 1| ohm) Pock-
3845
L]

MARCH,

O-Meter supplied complete with
batteries, test leads, and instrue-
tions. Size 6%x3%x2"”; ship-
ping weight 5 lbs. Qur net price

NEW TECO TUBE TESTER

- A genuine achievement! For
MOdeI T Io aceurate and rapid work. las

d'Arsonvn]l moving coil meter. Tests all types
of tubes. For use on 110 V., 60 eycle AC.

® Tesis all 4, 5. 7s. il and octal
Feal‘ures buse tubea. @ Tests hy the well estah-
lished emission method for tube quality. directly read
on the Guod 7 Bad scale of the meter. @ Aftoids sepa-
rate neoh test for leakage and shorts between elements.
@ All services performed with 5 controls at maximum-
many tests not requiring all controls. @ Morern attrac-
tive etched panel housed In rugged leatherette earrying
case with removable hinged eover and
handle. @ 60 cycle AC operstion. @
Supplied with instructions and refer- s 75
you will commonly encounter in serv —
feing. Slze 11%x0%x3%". Net Price

NEW TECO MULTIMETER

MODEL T-i5 Here's the unit you nced for rapid,
accurale mensurements. A 1000 phms
per volt type instrument featuring d'Arsonval tvpe
movement -1 Miilinmmeter. Accura 2€%. Attractive
eteched metnl panel. For use on 110 V. 80 ¥ye¢le AC.
2 RESISTANCE RANGES. 0.-3500 ohms, $500-3 megohms.
'E)IG';()(’)\ND( LOW CAPACITY SCALES, ,0005-1 mf. and
.05. mf.
COMPLETE _AC and DC VOLTAGE and CURRENT
RANGES. DC Voliage: 0-153, 0-150, 0-730 volts; AC
(\)loluu:c: 0-15, 0-150, 0-730 volts: DC Curre 0 L';O'

nt; 0-1
5, 0-150, 0-750 nma.; AC rrent: 0135,
0-780 ma. THREE DECIBEL RANGES, s 60
ence table covering uli tubes which ecarrying casc with test prods and fn:
struct ions. Slge lIl,hxDl/';x-‘Sl *, Ship- -

plog welght Ibs, Our net price. ..,

THE MODEL T-70,
a combination audio
and radio frequency
Signal Generator
with all push button
control plus the nine
following fixed fre-
quency push but-
tons: 175 KC—262.5
KC—456 KC—440
KC—4865 KC—600
KC— 1000 KC—
1400 KC—I1600 KC.

-

SPECIFICATIONS:
Radio Frequenty Sectlon. Generates radlo and Intermediate frequencles. 100 K.C. to 60 M.C. in flve
bands selected by push button switehlng, Aecurately calibrated on 10-inch oblong Crowe vernler dial,
T[le fgl}owll_l_l nine spot frequencies available by Dush button control: 135 K. 2523 KC, 136 KC,
460 KC, 46 KC, 600 KC. 1000 KC. 1400 KC and 1600 KC. Accuracy '2 of 1% on LF. bands.
1% on broudcast and short wave bunds.

Audio Section. Generates audio frequencies. contlnuously variable from 5 cyeles to 10.000 cycles.

Complete Set Analysis at Your Finger Tips

Combines the functlous of the Teco T-10 Tube Tester and T-15 Multi-
meter. A complet® testIng taboratory for shop use. A portable trouble
shoot!ng laboratory which you can take with you on the job. Fast.
acturate trouble shooting with a single service instruinent. An invalu-
able asset to modern field servieinsk. Specificatians of the T-20 are
the same as those given for the T-10 Tubo Toster and T-15 Multi-

meter.

The Teco T-20 Set Tester comes complete with an
unusnally large 43%* d’Arsonval (ype meter and
attractivo etchied panel; test prods, black leathere:te
carrying case and instructions for use on [0 volls.
60 cycles. AC Slze 15x10%x6”. Shihping weight
17 Ibs. Qur net price

yis

Dirlded into five bands with bund swltehlng by the Push butten method. and 5 seales accurately call-
brated on etched Panel. The audio cutput iz serviecable as modulation on all LF. and Ii.¥. bands and
may also be tuken out independently.

Model T-T0 works on 90 to 130 Volis A.C. or D.C. (uny frequency) and Is honscd
in beautifui, new army grey. erystalline finished cabinct. Front panel is of frosted

grey aluminum. Slze 13%“x11% ", Shipping welsht 18 pounds. Complete swith tubes, —
tost leads and instructions. Qur net price . I e B — .

TEST EQUIPMENT COMPANY .5 drerica

139 CEDAR STREET

NEW YORK, N. Y.

Please Say That You Saw It in Rap10-CRAFT
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Radio Service Data Sheet

STEWART-WARNER HIGH-FIDELITY MODELS 91-821 TO 91-829, 98-821 TO 98-829, 910-821 TO 910-829

(Chassis Models 91-82, 98-82, 910-82)

8-Tube High-Fidelity Superhet.; Pushbutton-Tuning Only (No variable tuning condenser used); Tuning Range 540 o 1750 ke.;

Peri-Dynamic Speaker System.

(See Data Sheet 248 for other information.)

ALIGNMENT PROCEDURE

FOR ALIGNMENT: An output meter and
an accurately calibrated signal generator
with a tuning range from 465 kec. to 1.5 me.
are required.

(1) Connect the output meter across the
voice coil or, in series with 0.1-mf. condenser,
from the plate of the 6L6G output tube to
ground, depending on the type of meter. (The
more sensitive type should be connected across
the voice coil.)

(2) Connect the ground lead of the signal
®enerator to the ‘“G” post on the antenna
terminal strip at the rear of the chassis, or
to the metal chassis. The ground and antenna
terminals on the artenna terminal strip must
be connected together thruughout the align-
ment procedure.

(3) Turn the volume control to the maxi-
mum volume position and keep it in this~
position throughout the entire alifnment pro-
cedure.

(4) Re-tune pushbutton trimmers to sta-
tions as realigning the I .F. stages may have
caused detuning of the stations to which the
buttons were set.

REAR VIEW OF CABINET

> Signal
Connect Signal  Generator
Dummy Ant.  Generator to: Frequency
0.1-mf. Control-grid
Condenser of 6A8G Tube 465 ke.
200 mmf. Antenna
Condenser Terminal 465 ke.
) Push
in . Trimmer Type of
Pushbutten Number Adjustment

Push in any .2

Button Except §_4 For Maximum

No. 1 or 10 Output
No. 9 For Mini
s or mnimum
O B Tuned o 5 Output Using
Approximately aSiSt;:?g
600 ke.) ¥

USE OF THE TUNING EYE

The tuning eye is located at the rear of
the chassis (as shown in Fig. 2) and should
be used when setting up the pushbuttons to
the various stations. Its purpose is to indi-
cate visually the exact point at which the
receiver is correctly tuned to a station. Any
station is correctly tuned-in when the two
open ends of the “V" shadow in the tuning
eve are closest together. On strong signals
the ends will come together—on weaker sta-
tions, they will be more separated. REGARD-
LESS OF WHETHER YOU ARE TUNING-
IN A STRONG OR A WEAK STATION,
THE TRIMMER SCREWS SHOULD AL-
WAYS BE ADJUSTEDRD TO THE POINT
WHERE THE ENDS OF THE “V” IN THE
EYE ARE CLOSEST TOGETHER.
NOTE: This tuning eye should be removed
from its socket in the chassis after the push-
buttons have all been set-up. Failure to
remove this tube may result in buzzing or
rattling sounds such as described below under
*Rattles and Buzzes.'"”

HOW TO SET UP THE PUSHBUTTONS

1. Be sure that the set is connected to a
good antenna system.

2. Turn on the set at l~ast Y-hour before
setting up the pushbuttons. .

3. Make a list of the frequencies of 8 near-
by stations to which you wish to set up the
buttons. Be sure to select the most powerful
nearby stations. since weak signals will not
give as satisfactory results.

4. Each of the buttons has a definite tun-
ing range. It is imperative that, in setting
up the buttons, You select stations whose
frequency is in the indicated tuning range
of that button. Failure to select the proper
button will result in the incorrect setting of
the trimmer adjusting screw and will also
cause “drifting.”

5. Place the receiver in such a position that
the back of the cabinet is readilv accessible,
Refer to Fig. 2 (showing the back of the
cabinet). In the figure, the 8 pairs of trim-
mer adjusting screws are numbered to cor-
respond to the pushbuttons. These screws are
used to tune the receiver to the station select~
ed for each button.

o 540 [ %0
0 0 10 )
1o 170 1300 1300
" " "C e

4p
—— —— —— ——y
650 §50 g no
(s 10 0 10
1300 1300 150 750
[ XC KC KC

Fig. 2. Locations of tubes and alignment trimmaers.

6. Push in Button No. 2. Then insert a
screwdriver in Trimmer Screw No. 2a and
turn this screw to the left or right until the
desired station is heard. The point at which
the screw will be correctly set will be indi-
cated when the open ends of the “V" shadow
in the tuning eye are closest together, If the
station cannot be heard, advance the volume
control. :

7. Now insert the screwdriver in Trimmer
Screw No. 2b and turn it to the right or left
until the open ends of the *“V* shaped shad-
ow in the tuning eye are closest together.
Now re-check the settinE of Trimmer Screw
No. 2a using the tuning eye shadow to indi-
cate the correct setting.

8., The set-up for Button No. 2 is now com-
plete,

9. Push in Button No. 3 and set up trim-
mers Nos. 3a and 3b to the desired station
in a similar manner. .

10. Set up the remaining 6 buttons using
their corresponding trimmer screws.

11, In some instances it may be necessary,
after the set is oberated for a month or more,
to re-set the trimmer adjusting screws as
they may change their setting due to heat
and humidity. Changes in the setting of the
trimmer screws will cause poor tone quality.

RATTLES & BUZZES

If during normal operation, buzzing or
rattling sounds are heard in the receiver. they
will in all probability originate in one or
more of the sources listed in this paragraph.
These rattles or buzzes ®Zenerally occur with
the tone contro! in the bass position and with
the volume control advanced to a fairly loud
level. Check the following for uyrobable
sources of noise.

(1) Loose tube shields. See that shields are

proderly located. and making good
:mfhamcal contact with tube shield
ase,

(2) Loose elements in any of the tubes.
This applies especially to the 6U5 tun-
ing eye tube. This tube should be
removed from the chassis after the
buttons have been set-up.

Loose escutcheon or cabinet parts.
Check for mechanical vibration of
any parts not securely fastened.

CCONNECTING A PHONOGRAPH

PICKUP UNIT

The connections to the receiver from a
high-impedance pickup unit are made to the
terminal strip on the back of the chassis
(see Fig, 2, for this terminal strip labelled
“PHONOCGRAPH"). The 2 leads from the
phonograph pickup unit are connected to the

(3)

2 terminals on this strip. In case hum is
encountered when using this unit. reverse
the connections to this terminal strip. If the
hum persists, make sure that the receiver
has a ground wire connected to it.

HOW TO CHANGE THE OPERATING
RANGE OF A BUTTON

The operating range of a button may be
changed by merely changing the dual trim-
mer used with that button. Dual trimmers
with the ranges indicated below can be ob-
tained from your Stewart-Warner distributor,
or directly from the Stewart-Warner Corp.,
under the following part numbers:

Part Number Tuning Range
113953 1,170 to 1,750 ke.
113954 650 to 1,300 ke.
113955 540 to 770 kc.

By referring to Fig. 1. determine the dual
trimmer associated with the button whose
range you wish to change.

Unsolder the leads from the four terminals
on the back of this dual trimmer.

Remove the 6-32 machine screw holding
the dual trimmer to the front of the
chassis,

Stawart-Warner High-Fidelity Receiver Model
95827, for local reception. Pushbuttons and con-
trols are on slanting shelf over grille,
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25 YEARS OF TRAINING
MEN FOR RADIO!

(Continued from page 538)

for

Specialization seems to be the answer.
The entire stafl works on the one job of
teaching Radio by mail—serving its home-
study students—improving its methods of
instruction——and constantly revising and
rewriting text material to keep its training
strictly up-to-date.

Resident scheols can and do train men
effectively- but here is the N.R.I. version
of why correspondence schools also do a
good job

MAIL-RADIO TECHNIQUE

The correspondence-school instruetor whe
prepares his “lecture,”’ or textbook, on a
certain subject, approaches the job in this
way: le must first go to the school Library,
study the subject in detail—get the view-
point of leading authorities-——and make ex-
tensive notes. He then roughly outlines the
high spots of how he believes the subject
should be treated.

This outline is then studied by the Super-
visor of Education who makes changes he
considers necessary. Then the actual writing
is started, and when it is finished, the first
draft usually contains at least double the
number of words which should be used. So
the slow process of cutting and clarifying
then takes place—work which can only be
done by experienced writer-instruetors.

Finally, this lecture seems reasonably ac-
ceptable to several instructors, and it goes
to the Chief Instructor for criticism as to
the manner of presentation, clarity and
simplicity. And then, it goes to a Technical
Editor who eliminates the final “bugs” and
prepares it for the printer.

The first rough proof from the printer is I
carefully checked for errors, and then the
entire text goes back to the Supervisor of
Education for his final revisions and OK.

And besides all this, many specialized sub-
jects are assigned to outside authorities-
recognized experts in particular fields. These
manuscripts must also go through the regu-
lar procedure of exhaustive editing, check-
ing and proofreading.

When the student receives this lecture,
he studies it until he is thoroughly familiar
with the subject—and then places the exntirc
lecture aside for future reference.

This is only one of the features which
this Radio-by-mail school claims makes its
training effective. It also points to its sys-
tem of building subject upon subject so
that learning is made easier-—a system de-
veloped by experience with thousands of
students. It cites its home experimental
outfits which give students practical ex-

perience, and demonstrate the actual work-
ing of theories studied about in textbooks,'
A high-grade servicing instrument devel-

oped by the school engineers, in collabora- |
tion with a nationally-recognized instrument

manufacturer, is part of the course

which helps students get valuable practical |
experience. An unlimited consultation serv-

ice is another feature of its training which

helps to turn out suceessful graduates.

The National Radio Institute claims,
without reservations, that Radio eun be
successfully taught by maijl. N.R.I. has done
it for 25 YEARS. |

e S e |

CORRECTION

The “Lunchbox 5" Battery Portable, de-
scribed on page 464 of the February, 1939
issue, was said to have a “B” drain of only
3% ma. That's an error; it consumes 8%
ma. |
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RIDER

hanalyst

TRUY DYNAMIL AN FUNMLTIIINAL

5ERvVIEING |l
e

Don’t Buy Any

Instrument
until you know
all about the
CHANALYST

| Actual size

h 84 by 11 inches
il HEAVILY

|| ILLUSTRATED

I
ll

4’@1‘7'414 ganeﬁ ook

Tells Everything About True Dynamic Testing

Ordinarily when you buy a piece of test
equipment you use it for months before
you know what it will do for you. This
means you must first make the invest-
ment BEFORE you find out if it is profit-
able. But not so with the Rider Chana-
lystt We want you to know exactly
what this instrument can do for you and
how you operate it. We want you to be
sure it's a good investment—BEFORE
you buy it. So. we have prepared an
80-page (8" x 11”) book. loaded it with
illustrations and written it so you can
understand ALL about the Rider Chana-

You Don't Need An Expert

to demonstrate this easy - to - operate.
trouble-shooting instrument. Read this
book—go to your Jobbers and

Demonstrate It to Yourself

The RIDER

lyst and true dynamic and functional
testing the first time you read it. This
book with hard covers would ordinarily
aell for $2.50. We will mail it to you for
25 cents in stamps or coin—a {raction of
its preparation cost. We do this for we
believe a serviceman should have the
real facts on what he can expect of an
instrument BEFORE he buys it. We
know you will want a Chanalyst aiter
you read this book. Send for it todayl!

Chanalyst

SERVICE INSTRUMENTS, Inc. 404 Fourth Ave. New York City
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In the future of radio.
there's a future for you —
IF you're prepared for it!
That means SOUND, ESSEN-
TIAL TRAINING — the kind
of thorough training that
the 1. C. S, Radio Courses
offer, Be a trained man —
an 1, C. 8, man — & man
with a REAL FUTURE! Mail
the coupon.

INTERNATIONAL CORRESPONDENCE

Box 6678-E. Scranton, Penna.

Explaln fully about Your course in the subject
marked X :

0 Radio [0 Sound Technicians
[ Experimentai Television
O Aviation Section of Radie Operating

Name
Address

SCHOOLS

ForR (ENTRALAB

If we were to show the replacement busi-
ness of the serviceman as a pie, the failure
of the average Fixed Resistor would ac-
count for a slice that is more than a quar-
ter of the whole pie. That means, of
course, that Old Man Centralah plays an
important part in the replacement busi-
ness.

And with a resistor, hard as stone, im-
pervious to moisture, shocks, excessive
temperatures, and vibra-
tion, the wise service-
man finds it “easy as
catin’ pie” to completely
satisfy that reaistor need
with CENTRALAB. Al-
ways specify, nay, insist
on Centralab at your
jobber,

Division of Glebe Union, Ine.

MILWAUKEE g WISCONSIN
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MAKING A SERVICEMAN'S TEST UNIT
THE "SUPER-GENO-SCOPE"

(Continued from page 537)

example is illustrated in choosing 100 ke.
as the fundamental frequency.

Zero-beat this frequency with a broad-
cast station having a carrier frequency
of 600 kc., then retune the receiver dial
to (and zero-beat with) a station hav-
ing a carrier of 700 ke. Then the
supposed frequency is 100 ke., which is
to be marked on a sheet of graph paper.
Retune the receiver to 600 ke. and vary
the variable oscillator dial until an-
other note is heard or the indication of
a tracer on the oscilloscope screen, The
next logical response that can be heard
or seen at 600 kc. after the 100 kc., is
120 ke. The 5th-harmonic of 120 ke. is
600 ke. Mark this point on the graph
paper. Don’t retune set.

The next note is 150 ke., the 4th-har-
monic of which is 600 kec.; the next is
200 kc.; the 3rd-harmonic of which is
600 ke.; next 300 kc., the 2nd-harmonic
of which is 600 kc.

Various stations are used so as to obtain
as many marks as possible on the graph
paper hefore the curve is drawn.

Thus when calibrating the other bands
especially those higher than the broadcast
band, the calibrated band can be used as a
frequency standard to calibrate the next
higher band by the use of the 2nd-harmonic
method.

A, F. OSCILLATOR

Calibration of the audio oscillator can
be carried out by using a standard beat
audio frequency oscillator as a frequency

standard. The calibration can be carried
out through the comparison method with
the oscilloscope as the indicating device.

Connect the beat audio frequency oscil-
lator at the Horizontal Input of the ’scope
and the audio oscillator output to the Verti-
cal Input. Under this condition the "scope
is operated with Sweep Selector at Ext.
position. The object of connecting the beat
audio oscillator to the horizontal-axis input
is to establish a frequency ratio of 1-1.
Thus with the frequency selector Sw, 4 set
at pos, 1 with an assumed frequency of 50
cycles, the beat audio oscillator is varied
until a ratio of 1-1 is established, and thus
the assumed {requency is equal to the fre-
quency of the beat audio oscillator. The
same procedure is followed for each fre-
quency.

Another method, also by comparison,
differs only in that the audio note is com-
pared with a musical note (piano). When
the proper note is compared references are
made to the frequency characteristic of
the musical note on the frequency chart.
The course of calibration should be carried
out by an expert piano tuner or any musi-
cian capable of doing so.

Tables V' and VI are the abbreviated
operating tables. Upon these tables are
shown the manipulation of the necessary
control for the various types of modulation
and the A.F. oscillator for external use.
Also are shown the essential controls of
the 'scope to be operated in accordance with
the type of service rendered by the Super-
Geno-Scope.

TasLE VI
Operating Characteristics—SUPER-GENO
Audie Coarse Fine R.F.
Mod. ‘¢ Mod. KC.  Band Select. R.F.Att. R.F.Att.  Selector
1 Freq, == 0-30 1-6 — 1-3 0-100 0-100
2 AF. 0-50 g “ 1-11 . “ "
3 60 cy. 0-50 — - — B 0 0
FERR - _ o . 3 o 5
5 Ext. Mo 0-50 — K == X .
6 AF. Ext. 0-100 - e 1-11 & = e
5 volts
TABLE V
Operating Characteristics--SCOPE
v " (oarse Fine Syne.
Gain Guin Sweep Syne. Freq. Freq. Control Notations
1 ; 0-100 0-100 60v. . -— - = single image
“ - Int. Ext. 2-3 0-100 0-100 double image
2 “ “ ‘ Int 1-6 0-100 0-100
3 o “ o Int.-60v 1-2 U “
4 & N “ Int 7-8 “ “ C.W.low freq.
5 Depends upon nature of Modulation
6 0-100 0-100 Int. Int. 1- 0-100 0-100

NEW CIRCUITS IN MODERN RADIO RECEIVERS

{Continued from page 534)

than that required for self-oscillation.

laving this fixed degree of regeneration,
the circuit has high selectivity and high
gain with reasonable stability.

(4) OSCILLATOR VOLTAGE STABILIZER

Pilot Model H-5355, 13-475. In the os-
cillator for the longwave band of these re-
ceivers (175 to 300 kc.) the grid tuned
circuit i3 shunted by a fairly low resistance
(38,000 ohms).

The oscillator cireuit for this band is
shown in Fig. 2A, and is conventional, ex-
cept for this resistance. Its use tends to
keep the oscillator grid excitation voltage
low and more important, fairly constant
over its entire low-frequency band. Be-
cause of this resistance the Q of the os-
cillator grid circuit is kept reasonably con-
stant and the power output of the oscil-
lator is kept fairly constant. Being more
—————_—_—_—_—_—————  \portant than frequency stability at these

Please Say That You Saw It in RADIO-CRAFT

low frequencies, the higher Q of the circuit
is sacrificed to advantage.

(5) IMPROVED A.V.C. FOR SMALL SETS

Philco Models 39-6 and 39-7, To make
the A.V.C. more effective for a small set
having relatively little gain, the suppres-
sor-grid of the I.F. tube is connected to the
AV.C, line.

Note in Fig. 2B that the 1.F. suppressor
has approximately 10¢¢ more A.V.C. volt-
age impressed upon it due to its connection
at the immediate diode-return of the 2nd-
detector tuned circuit, rather than at the
usual A.V.C., feeder point, at the top of the
volume control.

This gives the A.V.C. a different char-
acteristic, that is, its effect at low signal
level is negligible while it is very great at
high signal levels, tending to still further
equalize the output for all inputs.



RADIO-CRAFT for MARCH,

FIRST DAILY NEWSPAPER
BY RADIO FACSIMILE
{Continued from page B526)

venture.

Of course, our range is limited on
the 31,600 kc. channel, but our investi-
gations to date indicate we are obtain-
ing satisfactory coverage of this metro-
politan area which certainly offers
ample opportunity to develop our
present experimental program. Later,
if publiec reaction seems to justify,
there is nothing to prevent our putting
facsimile over our standard broadcast
station KSD during the early morning
hours to reach the rural areas sur-
rounding St. Louis (Mo.).

The receiving recorders were also
manufactured by RCA and are, of
course, equipped with ultra-high-fre-
quency receivers. Incidentally, we have
not experienced nearly as much trouble
with interference on the ultra-high-
frequency band as was expected. The
characteristics of the recorders are such
that far more interference can be tol-
erated than is the case in the reception
of sound broadcasting on these fre-
quencies.

For more than a month experimental
laboratory broadcasts of printed matter,
photographs and cartoons have been in
progress and results have been studied by
engineers of KSD, commercial broadcasting
station of the Post-Dispatch. During the
last few weeks (or about the time this story
was written) they have been recorded on 15
receiving sets placed in the homes of mem-
bers of the station’s staff.

These sets, manufactured by the Radio
Corporation of America, are the first capa-
ble of receiving high-frequency facsimile
broadcasts, permitting station operation at
any hour of the day. Experimental equip-
ment recently in use by a few other sta-

tions employed standard broadcast wave- |
lengths, restricting the period of their use |

to the early morning hours when regular
commercial broadcasting stations were
quiet.

Within the next month the manufacturer
expects to be able to supply receivers at a
cost of about $260. Several will be placed
in public places for demonstration. The
range of Station W9XZY, broadcasting on
31,600 kilocycles, is from 20 to 30 miles.

On the first page of this “radio
newspapery”’ now being received in
every home in the St Louwis sgervice
area of W9XZY equipped with a fac-
gimile receiver, are the leading mnews
articles of the day. Then following
sports mews, several pages of pictures,

Fitzpatriek’s editorial cartoon, a sum-

mary of radio programs and radio gos-

8ip, and a page of financial news and
stock market quotations.

The original copy of the facsimile news-
paper on being printed by regular processes,
was placed one page at a time on the
cylinder of the sending apparatus. As the
cylinder revolves at the rate of 76 times a
minute a tiny beam of light (no larger than
a pin point), and a photoelectric cell (com-
monly known as an “electric eye”), move
across the page. The amount of reflected
light reaching the “electric eye” varies with
the black and white of pages of type and
with the depth of shading in the photo-
graphs.

These light variations control the amount
of electric current flowing through the
“electric eye.”

The varying electrical current is ampli-
fied by the transmitter and the outgoing
radio waves change in intensity in propor-

(Continued on page 573)
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THEY’VE GOT TO BE!

ERE YOU SEE a corner of a typical

Sylvania testing laboratory. In this
room, highly skilled experts check Sylvania
tubes for quality . . . record life tests .
check engineering standards.

And Sylvania quality is nor based on ““aver-

l ages.”” Each individual tube must prove itself
perfect—or be completely destroyed by the
“crusher.”

Don’t take chances with quality—it means

too much to your busrness! Sell Sylvanias '{E
and you can be sure of uniformly fine radio ::I'f«
tubes . . . and satisfied customers. . .

SYLVANIA

SET - TESTED RADIO TURES

Hygrade Sylvania Corp.. Emporium. Pa. 2
Also makers of Hygrade Lamp Bulbs

Please Say That You Saw It in Rap10-CRAFT



|
!
}
I

556

ALL RGP INSTRUMENTS ARE GOMPLETELY
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EQUIPPED FOR TESTING LOGTAL TUBES.

COMBINATION TUBE AND SET TESTER
greal RO Instrumetits—the
MODEL 800

Two

Tube Tester and Universgl Mulii

tester—are combined in Model BOO.
sts all 1ype  tubes: makes all

lests at mh\ :-m-nfmd voltaies andd

ludlvldm hot |||th-l(--
ment  short and  leskage
teata: meler llne \ulla o
Indleator: AC. &

volmgﬂ

mlll!aml‘w 0 (0/100/

ammeler
0 - l.O ‘Ohmmeter -1
ranges from O 1o
megx. low ohm nwas
Urements
ochm; 3
to 55 db in 1 siayes:
condénser leakaic
check and many uiher
features that make
this  {nstrumenl the
outstandingg “buv'’ of
the »eason

Mod 800 -:ornbmauon

et
tube and set 1.

RABIE BIEY 25

NEW YORK CITY

88 PARK PLACE

AC-DC MULTITESTER MODEL 444
A MONEY-
SAVING
CHAMPIOR

D'Arsonval me
ler accurate
within 2%
Fonr rande
AC voltmeter
0/5/50/50m/
i000 voits.
Three range
ohmmeter 0/
a00/56,000/
300, 000 ohme. Four range 1XC voitmeter 0/5/50/500,1000
at sensitivity of 1000 ohms per volt. Four declbel ranges
=12 to ~8/8-28/48-48/34-54 db, Four output ranges
Three cuttent ranges 0/1/10/100 niflilamperes. A real
value a1 $9.95.

Ask your jobber today for full details on the
complele RCP linc, or write direct.

Model 411 UNIVERSAL
SUPER TESTER
The most nnmprehm
| sive tester pro-
| duced—w llbemldvne:t
month. It’s & seénsational
buy at «25. Write

for compiete details.

81z0 of box: 12V4""x8Yz"

With this PYRO PANTAGRAPH _turn
leisure time into profitable hours. Make
money a novel, easy way—"Burn Your Way
to Extra Dollars with Pyro Pantagraph.”
This olectrical outfit §s especiaily designed for
burning designs permanently on Leather, Woed,
rk, Gourds, Bakelite. ete. Simply plug the Pyro:
electric pencil in any 110-volt AC or DC outlet
and it is rcady to be used. Plug and cord fur-
nished as part of equipment
By the use of a sbecial Pantagraph included in
the outfit, any design may he reproduced either in
orikinai, reduced or enlarged form
Qutfit consisis of: one I’Yro-electric Pencil: one
Pantagraph; three hardwood Dlagues: one hottle of

Varnish: one Brush; one tracing tip and four-page
instruction sheet.

Outfit will be forwarded by Express Collect il
not sufMicient postage included with your orden

WELLWORTH TRADING COMPANY

558 W, WASHINGTON BLVD., Dept. RC-339, Chicago. [t

Sbipping Wt 3 fbs.

RADIO ENGINEERING

RCA Institutes offer an intensive course of
high standard embracing all Dhases of Radic
and Television. Practical training with modern
equipment at New York and Chleago scheols.
Also  specialized courses and Home Study
Courses _under **No obligation plan. Catatos
Dept. RT-39.

RCA INSTITUTES, Inc.

A Radio Corporation of America Service
76 Variek 8t., New York 1154 Merchandise Mart. Chicago
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"TRIPLE CONE"
OFFERS BETTER TONE!

(Continued from page 527)
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| tween 4,500 and 8,000 cycles. The 3rd dia-

phragm, a dome-shaped cap in the center,
tunes the mechanical cireuit of the 2nd cone
to operate at a higher amplitude, thus in-

| creasing the volume of the higher frequen-
| cies without

distortion. The largest dia-
phragm is attached directly to the voice coil.
The 2 others fasten to the 1st at its apex.

It 18 claimed that the uniferm response
of the triple-cone speaker over the entire
range has never been equalled before in a
gingle-coil speaker. The 2 ranges blend
together perfectly in a fidelity of tone that
marks a long step forward in that field of
radic engineering.

| TR S me—

NEWS ITEMS

ADIO, the great lifesaver of aviation, cost
5 lives when a pilot received signals so
well that he grew confused and crashed his
plane into the sea off the coast of California.
Two passengers were saved, stated press

| reports last mwonth.

Get out the ecarmuffa. According to I. M.
Leavitt, Philadelphia astronomer, 3 billion
square miles of sunspots are due to cause
magnetic storms, and hence much static,
soon.

SIMPLE TECHNIQUE FOR MAKING HOME TALKIES

(Continued from puge 533}

with less than 4 walls, having one¢ side
opening into another room, lend them-
selves very nicely.

It is extremely important to select a
room highly remote from street noises or
any foreign sounds such as constant traffic
and radio receivers. The mike, having no
brain to divert its attention from these,
hears and records them together with the
dialogue. Interspersed with the dialogue,
such distracting sounds as the above or the
ticking of a clock, or the barking of a dog,
or the rumble of a ventilating system, be-
come most obnoxious,

PLACEMENT OF MICROPHONES

Lack of space prevents us from discussing
the relative merits of non-directional, semi-,
or highly-directional mikes. Instead we will
confine our treatment to the semi-direc-
tional dynamic type obtainable anywhere.
To achieve gratifying results it is anly
necessary to have a working knowledge of
the fundamentals of ‘“mike pickup”. To
have one show in the picture is crude and
vulgar. It just isn't done.

The simplest and fastest way to under-
stand the application of a mike (and how
to keep it out of the picture) is to think
of its beam or coverage as being similar
to that of the beam or spread of an auto-
mobile headlight. If that headlight be
turned or tilted, its light beam would nat-
urally coincide with its movement. So too
the sensitivity of a microphone. Its pick-up
beam is determined by the position of its
faee or diaphragm. which corresponds in
this comparison to the lens of the lamp.

For Example:— Visualize the old-
fashioned shaded lamp centrally hung over
the cireular dining room table. Its rays
(if it were hung high enough) covered the
table and those seated around it but scarce-
ly more than that. Now, were we to re-
place that overhead lamp with a standard
dynamic mike, hung faee down (its dia-
phragm about 4 ft. above the parallel with
the table top) centrally over the table, its
diners could be nicely recorded.

Please Say That You Saw It in Rap10-CRAFT

perspective may upset such a
procedure which is only cited as an ex-
ample of sensitivity coverage. A central
mike placement would not do at all if one
of the diners, while talking, leaned away
from it and toward the camera. While he
did so he would be the most prominent
character in the picture while at the same
time he would be the farthest from the
mike. Ther¢ must be maintained at all
times, coordinated perspective between
sound and picture, Foreground action must
be the most prominent in the record.

In commercial practice a complex mike
mobility technique is worked out. A skilled
operator anticipates an actor’s movements
(seen in rehearsal) and follows action by
means of an elaborate mike boom. That
being a lengthy subject in itself, we sug-
gest that in the home our actors be allowed
only such niovement as is necessary for
them to appear natural. Basic simplicity
in scenes permits finer lighting, sharper
picture and better recording.

A profile or full-faced figure seated
across a desk from the camera would likely
be framed for the base of the picture to
fall somewhere in the desk while its top
line would be determined by reasonable
head clearance. In this example an ordinary
mike placement would be about half-way
between the camera and the subject. It
should be about 4% to 5 ft. above the
floor. tilted down slightly as though it were
a spot-lamp trained upon the subject.
See Fig, 3.

Microphones should always be set or
suspended in free space. Give them room to
“breathe.” Particularly they should be kept
away from any hard backing such as
panels, walls, or lamp reflectors.

CAMERA PROBLEMS AND TECHNIQUE

Why quickly grab a lot of haphazard
footage with any old lens after one quick
look through the finder? Why retrieve from
the developing bath hundreds of frames of
aimless picture and only a few of real
import?

Sound
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Plan your photography thoughtfully
and your reward will be generous.
Each frame of the hundreds exposed
should stand the test were it blown up
to become a H x T still.

Plan in advance what you are going to
do and how you are going to go about it.
A surprising lack of wasted footage at the
end of the month will be the significant
return. Don’t confine yourself to one lens.
Have at least two—one for sharp close-ups
and one whose wide angle optics give you
a tingle of pride.

General long shots made with a wide-
angle camera lens should embody little
if any dialogue. Their best purpose is for
establishing settings or moods. Or they
may be nicely used for entrances and exits,
to and from a scene. Only such spread or
width of picture should be included as is
necessary to acecommodate a comifortable
distribution of your actors. That is espe-
cially true if their conversation is to be
recorded. The picture composition should
be so set up as to allow little more than a
reasonable head clearance for the top frame
line of the picture.

Camera noise is one serious bugaboo
which must be reduced while recording.
Quilted or padded coverings are fairly
good but an operating nuisance,

For a negligible cost 3 6% ft. panels of
celotex about 3 ft. wide may be hinged
together as is a 3-piece bedroom screen.
Stood on end around the camera it serves
very well to eliminate camera noise. In
its front or middle sector a sliding panel
may be fashioned to provide an adjustable
lens port.

If not sufficiently quiet for closer setups,
it may have another slab of celotex laid
across its top to serve as a roof. Then too,
the camera tripod, if set into an old rug,
or into a square of celotex, will be much

guieter than if spiked into a hard floor | §

surface. Light in weight, this arrangement
can be easily moved to another set-up or
knocked down.

EXTERIORS

There is little or noe agreeable aecord be-
tween any reeording apparatus and pene-
trating dampness or dust. All parts em-
ployed from the microphone itself through
to the dise or filin should therefore be con-
stantly stowed in dry dust-proof compart-
ments except during actual use. Observance
of such common sense as any proud owner
of precision equipment would display, is
surely deserved by both recording devices
and cameras set up on exterior locations.

Fundamentals governing indoor shooting,
sketched in previous paragraphs, of course
apply likewise to exteriors. llence there is
little to add. HMowever, entirely new ele-
ments preseént themselves, some good—
some evil. Akin to the former is the rapid
dissipation of camera noise out in the open.
Less effort to eliminate it need be spent.
Related to the evil is wind, which, when
blowing freshly, will create such a rumble
across the mike as to require netted sereen-
ing across its face or even clectrical equal-
ization to filter it out. 'Tis better for the
novice not to gamble with much footage
on a windy day. Approaching airplanes,
trains and motorcars may ruin a recording.
'Tis best to wait till they have passed be-
fore starting up your equipment.

Part 11 will discuss the technique of mak-
ing and adding sound accompaniment to
your home movie entertainment. Don’t miss
it!

B s
ATLAST!—STATIC-FREERADIO!

See the April issue of Radio-Creft for all
the details of a startling new system that
threatens to obsolesce present methods of
broadcast transmission and reception!
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al for sound trucks, orchestras, lecturers,
ggs. Oserates from either 6 volt battery or
110 volts AC. Delivers full 30 watts output
with excellent tonal fidelity. 2 mike input
channels, dual phono input, separate volume
controls, power stage tap, etc. Priced amaz-
ingly low—write for details!
r-:'.'f'lh-‘_

62 NEW SETS
Sensational new KNIGHT, salues! 62 new

some as low as $6.95. New GTrmﬁ

of phono-radios, phonographs, record play-

ers, et

Ters. .. oA

Radlo's largest
selection — Begin-
ners’ Kits, Photo

Lists.
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SAVE MONEY! MAKE MONEY! |
WITH KNIGHT SOUND SYSTEMS

ALLIED’S great 1939 Catalog shows every- |
thing in Radio, including Radio's greatest | H
line of P.A. Systems, More features, morc
watts for your money; systems from 8 to
65 watts—in standard and de luxe models—
permanent, portable, and mobile. Investigate
these revolutionary new Sound Systems now
—gend for ALLIED'S 1939 Catalog. Also,
Electric Guitar Amplifier, Booster Power
Stage, and the most complete line of record-
ing equipment in the industry !

M GEAR...TESTER

All leading lines
of tube checkers.
set testers, am-
nlyzers, oscillo:

Giant Ham section
_newest Halllcraft-
ers, National, Ham-
mariund, 1H{owa rd,

olt battery sets, ) Cell Kit, Elcctric pRo et
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RADIO BUILDERS HANDBOOK! Begine

1

Amateur, .4 Educationa
| Staffs to help

::x‘:l‘t;m:md more profitable. Writel
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RADIO SPECIALISTS NEEDED

Modern receivers with their complicated circuit sys-
tems have knocked out the old time cut.and-try
radio fixer. Trained men with up-to-the-minute
knowledge are needed to service these new sets.

Radie serviee engineer.
are also furnished.

start.
s own way,
book of detalis.
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To start you makIng moncy
without ydr.*l:ly we enuiy

you  with
Analyzer
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A FREE

PRACTICAL TRAINING
AT HOME

Our home study eourse is practieal ‘‘shep and
bench™ training combineéd with a thorough set
of prattical lessons prepared by an experienced
i Four working outfits

MAKE SPARE TIME
MONEY

Qur training is ecomplete and Practieal.
show you how to make money almost from the
The course can easily be made to pay
investigate now,

ners! Semlrl‘nr ll‘:\n'ﬂ}l‘m R(;?:(.ww;:‘tl(:n
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ALLIED Radio Corp..
Dept. 2-C-8 on Bivd.. Chicago, M.
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{ ) Send me your 1039 Radle Cataleg.

p () Enclosed find 10c (plus 3¢ postage)
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for Radlo Builders B

HERE IS YOUR OPPORTUNITY

Your possibilities of making moner and geHing
ahead are lLimited only by your ability and skill—
but you must know more than the other fellow. You
must be a radio service specialist, as R.T.A. can
train you.

WHAT R.T.A. STUDENTS SAY

Narwood, Ohio
T hase connected with a large firm
as itladio Service Manager and
wish to extend my thanks for your
help.
Joseph Rapien. Jr.

Yorkyille, Ohig
Trom Aug. 1 to Dee 7, 19368, 1
renaired 163 radios and put up
43 aerials which 13 very good for
part time work whlle studying
yYour course.

We

write for free Chas. Koerber.

RADIO TRAINING ASS’N OF AMERICA
Dept RC-39, 4525 RAVENSWOOD AVE., CHICAGO
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High Performance
on ALL Bands |

HE new “HQ-120" is designed for both

the amateur and short wave listener,
It strikes & new high in performance
on all bands, from 9.7 to 535 meters,
The high sensitivity of the “HQ-120"
can be used in even the most crowded
bands because of the variable selectiv-
ity feature. The new variable crystal
filter permits the operator to choose
the proper band-width and thus tune
out undesirable interference. In addi-
tion, the “HQ-120" has a noise limiter,
antenna compensator, beat oscillator,
accurate ‘S” meter and many other
features described in a 16-page booklet
available free of charge . .. Mail
coupon!

HAMMARLUND MFG.-CO., INC.
424-438 W, 33 St., N.Y. City RC-3

[C Please send 16-page booklet. |
Name -

Canadian Office: 41 Wost Ave. No.. Hamllton, Ontario

s ,Jt-
% BUSINESS SECRETS /i 000 woRDS
SIJCCESS SCHEMES in TEXT

: . In “CASH IN"
i i"-'r.ln'l' |'|'.I.'|'|'H‘

you get ALL
the real money-
makers — dozens

ﬂ of profitable tested
WAYS T0 mail order plana.
confidential business

MAKE MONEY secrets, dozens of prac-

tical tested formulas, suc-
cesaful tested mchemes—actual experiences of men
who have started on a_shoestring—wlith less than $10

caplital. Money-Back Guarantee.

Buyers of Thizs Book Tell Us—
. « “Riggest value Ive yect to see. Book is
worth at icast a dollay.” 3. BuDA, B'klym, N. Y.
. “Your book i# as good if not better
than others selling at £1.00."

GEORGE BRUNET, Montreal, Can.
o+« “CASH IN i3 the best value I have yet
to gee in the mail order field.”

LawgreNce Fox, Brooklyn. N. Y.
“"CABH IN” contalns only tested Ideas coverlng

every lype of full—or spare-time enterprise—it's a
“‘masterpiece’” in business ventures,

25 CENTS per coby. Sent POSTPAID anywhers
upen receipt of 25 conts U.S. stamps or coin.

NATIONAL PLANS INSTITUTE

246-R FIFTH AVENUE NEW YORK. N. Y,

GET A REAL
ELECTRO PLATING KIT
ABSOLUTELY FREE!

Complete details as tu how it is possible
Real Electro Plating Kit FREE. apnears on
of this issue. TURN TO IT NOW

to get a
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the most difficult jobs of radio engineering
ever completed with such satisfactory re-
sults.

Approximately 75 engineers were re-
quired to handle the numerous pick-ups
from planes, ships and naval bases.
Another 150 engineers, working at
transmitters both here and abroad, and
at other points along the line were
necessary to make the program func-
tion smoothly.

More than 8,500 miles of direct lines were
employed to bring the voices of the Navy
men participating in the Navy Day salute
to the radio audience, and an approximate
radio circuit distance of 17,000 miles was
covered in bringing in such places as
Manila and Villefranche Harbor in the
Mediterranean.

SEA-DEFENSE AID

The tribute to Navy Day, which was ob-
served last year (1938) on Thursday, Octo-
ber 27, was broadcast during the “Magic Key
of RCA" program, heard from 2:00 to 3:00
p.m., E.S.T., over the N.B.C.-Blue Network.
The program drew the enthusiastic acclaim
of Secretary of the Navy Claude A. Swan-
son and Admiral William D. Leahy, Chief
of Naval Operations and the Navy's highest
ranking officer, who co-ordinated the entire
demonstration of the diverse activities of
the Navy from the Radio City (New York)
studios.

“I was very pleased to hear the excellent
Navy Day program put on today by N.B.C.,”
Secretary Swanson said in a statement re-
leased after the broadcast. “and am grati-
fied that so many of our citizens could
hear the voices of the senior admirals
charged with the direction of our country’s
first line of defense.”

As he left Studio B-H, the world's largest
broadcasting studio, from which point he
directed the naval demonstration, Admiral
Leahy called the program an “outstanding
engineering achievement” and a “direct and
valuable contribution to the sea defenses of
America.”

As calmly as if he were addressing a
group of friends gathered in a room, Ad-
miral Leahy opened the hroadcast, follow-
ing a brief talk in which he outlined the
aims and purpose of the navy, by calling
in the Commander-in-Chief of the Asiatic
Fleet, Admiral Harry Y. Yarnell.

Technical arrangements had been made
by N.B.C. engineers to permit the entire
personnel participating in the broadcast to
hear each other at any time. Rear-Admiral
George J. Mevers, speaking from Manila,
answered Admiral Leahy's call to Admiral
Yarnell, saying that although Admiral
Yarnell was ready to go on the air condi-
tions did not permit.

Admiral Leahy then called on Rear-
Admiral H, E. Lackey, commander of the
temporary European Squadron, in his flag-
ship, Omaha, off the coast of France. After
reporting the disposition of his squadron to
Admiral Leahy in New York, Admiral
Lackey exchanged greetings with Admiral
Meyers in Manila, every word of which was
heard perfectly by radio listeners. Admiral
Lackey said that “in order to bring my
command closer to home,” he had arranged
for the entire Navy Day salute to be heard
by the ship’s company over a loudspeaker
xystem,

Admiral Claude Bloch, Commander-in-
Chief of the United States Fleet, under
whose command is concentrated the prin-
cipal might of the Navy under the water.

on the surface and in the air, then reported
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HOW RADIO HELPED UNCLE SAM
CELEBRATE "NAVY DAY"

{Continued from page 520)

frem the heavy cruiser Houston at San
Pedro, California.

Admiral Bloch introduced Vice-Admiral
E. J. King, Commander, Aireraft Battle
Force, who conducted the first actual dem-
onstration of a branch of the Navy in
operation. Through split-second precision,
King's orders to the various departments of
the “Flying Dreadnought” to prepare for
a bombing attack and his conversation with
Admiral Bloch was heard plainly by lis-
teners. In flight over San Diego Iarbor, the
“Flying Dreadnought” or, XPB2Y as it is
known officially, simulated an attack on the
leading ship of an enemy column.

From the Pacific to the Atlantic it was a
short step for radio. With the speed of
light, the program turned to the Atlantic
Squadron, off the Virginia Capes, for a
demonstration of anti-aircraft defense at
sea, Rear-Admiral Alfred W. Johnson, on
board the light cruiser Brooklyn, directed
Captain Brereton to “proceed with your
exercise at battle stations.”

With amazing clarity, the voice of the
pilot of Scouting Plane 6 from the Brook-
{yn, flying over the mother ship, reported:
“Enemy aircraft sighted approaching on
westerly course. Elevation, 10,000, Distant
10 miles. Speed, 200 knots.”

“Officer of the Deck,” commanded Brere-
ton. “Sound general quarters.”

As the men on the cruiser sprang to
their stations, radio listeners heard the
sound of the men’s feet on the iron stair-
ways., Affording a boxseat to listeners, the
program continued as the battle lookout
reported that 3 enemy planes were “sighted
broad-on on starbourd bow;"” as Captain
Brereton ordered, ‘“‘Repel enemy aircraft
attack,” and as the various gun stations
on the ship fired at their imaginary target.
The sound of the giant guns on the light
cruiser being loaded and the detonations as
they were fired was heard as a background
to the conversation between the various

ship stations as the target range was
changed.
Turning from the sea to the United

examined by

Lieutenant William Eddy is Navy

Medical Officer Schilling following his escape from

the bottom {100 feet deep) of the Naval Subma-

rine Escape Training Tank at New London, Conn,

Lieutenant Eddy, reflred |s now an st tele-
V|!I0n enqmeer.
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States Marine Fighting Squadron 1, flying
over the Potomace River just south of Wash-
ington, and simulating an attack on the
Naval Air Station at Anacostia, the pro-
gram continued with its exposition of naval
activities.

Lieutenant-Commander Miles R. Brown-
ing, speaking from the ecommand plane,
controlled the entire maneuver by radio
and his orders, “form right echelon of sec-
tion vees,” “simulate attack on Naval Air
Station,” were heard not only by the 17
planes under his command but by radio
listeners as well. As the planes dived at
dizzy speed towards the air station, a radio
announcer stationed on the ground, gave
a brief description of the attack and kept
his microphone open so that the roaring
sound of the planes was heard.

The submarine escape procedure de-
veloped at the Submarine Base in New
London, in which the Navy’s famous Mom-
sen Lung is employed, provided the exciting
background for the actual demonstration of

another of the Navy's diverse phases of

duty. Captain R. Edwards, commander
of ‘the base, directed this portion of the
broadcast.

Announcer Ben Grauer, speaking from
an observation post at the top of the
Escape Training Tower, carried on a con-
versation with Lieutenant J. K. Morrison,
officer in charge of the training tank, and
Lieutenant William Eddy, former sub-
marine officer now employed as an N.B.C.
Television Engineer. The naval officers, at
one time, were 100 feet below water, with
Morrison in the bottom of the giant tank,
and Eddy in a diving bell.

As Morrison flooded the escape chamber,
he carried on a conversation with Eddy
who was waiting outside the hatch. Then,
when Morrison opened the hatch, Eddy
dramatically described the “escape.”

Lieutenants Morrison and Eddy em-
ployed small type 44A ribbon micro-
phones in broadcasting from beneath
the water. It was impossible to use any
other type as the tremendous pressure
of the water would crush any micro-
phone on which the pressure could not
be distributed evenly.

At the conclusion of the demonstration,
the program turned again to Admiral
Leahy in the Radio City studios. He called
the roll of all of the stations and units that
had participated in the event and they an-
swered. The program concluded from the
U. S. Naval Academy at Annapolis, Md.,
with the singing of the traditional Naval
hymn, “Eternal Father, Strong to Save,”
by the full Midshipman Choir.

At the N.B.C. studios, a day after the
broadeast, Lieutenant Eddy had large
bruise marks over his eyes. He said that
after he left the diving bell to ascend with
the Momsen Lung, he forgot to adjust his
goggles as he reached different pressure
areas and that the tremendous pressure
created a suction which drew blood to the
surface of the skin, leaving marks.

Pressure did other things te Big Bill,
who used to be a submarine officer himself.
A toothache, for example. The pressure got
under the fillings of his teeth and pushed
them this way and that. His voea! chords
contracted, raising the pitch of his voice,
and the rhythm of his heartbeat galloped
into swing tempo.

As remarkable as the underwater broad-
cast seemed to listeners, it was just as re-
markable to Mr. Eddy, sitting in his diving
bell 100 feet under. Without earphones, he
could clearly hear the contacts being made
with Navy officers on fighting ships in
all corners of the world, Water, it may be
explained, is a perfect transmitter at the
depth he was listening.
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THE SHOWMUSTGO ON/

PARAMOUNTS B&K THEATERS

avoiel sound Tiack enwogencies.
_SUPREME INSTRUMENTS

WITH
vy

i

pATRONS in Paramount's Balaban & Katz Theaters do not sulfer the exasperating
interruptions from sound outage. Every show 1s a perfect show—especially from
the standpoint of sound. That's because B & K sound engineers avoid sound track
emergencies by practicing a “preventive maintenance” plan—which consists of
frequent periedic sound system check-ups with Supreme instruments.
T HE stability of the Signal obtained from the new Supreme Model 571 Signal Gen-
erator (shown at left) enables them to make the most accurate check on the ampli-
fier. And with the Supreme Model 546 3" Oscilloscope (shown at right} on the out-
put, the slightest variation from normal in the amplifier is faithtully recorded.
SUPREME Instruments are fast winning favor in the theater sound field—just as they
have in the radio service field. Which accounts for the fact that more radios are
tested each day with Supreme Instruments than with any other kind!
See your Parts Jobber now. He sells Supreme Instruments on the lowest terms in
radio history! Or mail the coupon for full information

SUPREME

SUPREME INSTRUMENTS CORP.

CE B L L L B _F ]
MAIL COUPON TODAY!

SUPREME INSTRUMENTS CORP. Dept C.2.
Graenwood, Mim.

Pleasc FUSH me your newast inlormation on SUPREME
Insiruments:

Name —
GREENWOOD, MISSISSIPPI,U. 5. A. Address
EXPORT DEPT. Amsocisted Exporters Ca. 145 W. 45th Stresl. New York Cay.
Cable Adds QPREH. N Y.

SN N N S - - ..
YOUR LAST OPPORTUNITY TO GET THIS FREE BOOK! 9nly, 2 few copies of the 1938 mADIO REF-
' = » ERENCE ANNUAL are st:il availabie! (¥'s the
81G, FREE BOOK of 634 pages you receive when you subscribe to RADIO.CRAFT. The ANNUAL covers set building,
servicing, pubiic address, test equipment, plus a number of other interesting topics, Send your remittance of Oneé
Dollar to RADIO.CRAFT, 99.F HUDSON STREET. New York, N. Y., and You will receive a Subdcription to RADIO-
CRAFT for Seven Months, and Your coPy of the 1938 RADIO REFERENCE ANNUAL will be maited pOstpaid immediately.

WHOLESALE RA-
DIO COMPANY LIM-
ITED, TORONTO, CANADA
—offers YOU their brand new 1939
catalogue FREE! Ninety-two pages
chockful of everything NEW in radio for
1939. If you service, build, sell radios. or
operate an amateur station in Canada—you'll
save MONEY EVERY WAY when you buy
from WHOLESALE RADIO. All-inclusive
listings of short wave scts. psrts, ham gear,
kits, test equipment, sound systems, books,
tools, accessories at AMAZING LOW
PRICES! Nationally known merchandise—
tightning fast delivery, Write TODAY to
WHOLESALE RADIO COMPANY LIMIT-
ED—Dept. R.C.—1133-1137 BAY STREET,
TORONTO, CANADA.

SAVE MONEY

ON ALL BRANDS OF
PHONOGRAPH RECORDS

We have an exceptionally large
variety of standard records (play
both sides) plaved by popular
artists. Records of hot dance
numbers, vocal, waltzes, instru-
mental, old-timers, hill-billy, ete.,
are availgble. WRITE TODAY
FOR RECORD CATALOG.

FREE GIANT RADIO CATALDG ror Dealers. Servico Men

and Experimenters §s NOW READY! Send Dposteard
today for yours,

UNITED RADIO COMPANY

Dept. R-1000, Newark, N. 1.

Please Say That You Saw It in RADIO-CRAFT
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Sound specialist, serviceman, experimenter,
ham — whatever you are, this book is your
“baby”! A radio catalog so packed with val-
ues, it takes 188 newsy pages to describe "em!
Here, for quick easy reference, arranged so
you can compare brands, is every possible
radio patt and tool. Plus a P.A. section pre.
senting LAFAYETTE'S big complete line for
'39, Everything priced low in this great guide
to thrifty buying. Send for your FREE copy
of Catalog 73 today. Just mail the coupon.

WHOLESALE RADID SERVICE &

Hl"'ﬂ' TOURK MY o CHICADD IL g ATLAMNTA, I:IA

1 Te WML R ACCIDE b beb RLACETEAN BCEINT
saNFOM MALL o BECE T o MEWAEK, M. . g JARKIE, L

J WHOLESALE RADIO SERVICE CO., Inc. []
Dept. 3C9—100 Sixth Ave., New York, N. Y.
] Rush FREE RADIO Cotolog No, 73

B name
PLEASE pAINT

|
|
|
J Addr |
|
| ]

State

. .
we
-ﬂ‘“" only

AR

COMPMETE 1N
OUARTERLD- IH.'_.

TUBE TESTER

Checks All Ty%esh Radlo Recelving

o8

Inclding the New 1.5 and 50 Velt

Serles; Loctal Base T¥pes and the

0Z4 and Other Gaseous Itectlfiers.

* Separate Plate Tests on ¢ Uges Attractive Triplett
Diodes and Rectifiers Direct _Raqdino Instru-

. !_:eu;l Short and Leakage 'é""s) JSCISII:.& (G0oD-
ests e Line Voltage Adjustment

. %allta:t Tube Continuity o
es

CASE

New ’I‘mnrnved Low Loss
wite

Suitahle for counter or portable use. Sloping etched panel
of silver and bLlack.

Model 431 .. .. ... ... ... . .. ... $15.90
Checks all receiving tubes. (No bailast test.) Tester uses
dependable Readrite Meter. Quartered-Oak case same as
for Model 432. Write for Catalog—Section 316 College Dr.

READRITE METER WORKS, Bluffton, Ohio

Please Say That You Saw It in Rapio-Crarr
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RADIO POLICES ITSELF

{Continued from page 545)

Edward Klauber, Executive V-P of
CBS; Lenox R. Lohr, President of
NBC; Theodore Streibert, V-P of
MBS; Paul Morency, WTIC, Hartford,

Conn.; Edgar Bill, WMBD, Peoria,
IIl.; Ed Craney, KGIR, Butte, Mont.;
Neville Miller, Chairman, President,

NAB.

TWO NATIONAL TELEVISION
NETS RUMORED FOR SPRING

(Continued from page 546)

the way, as reported in the Radio Month
in Review department last month, has sent
the equivalent of telly programs 2,500 miles
by coaxial cable—in the laboratory.—
Editor)

Radio Daily reports that Solomon Sagall,
head of Britain’s Scophony, has secured
assurances of adequate financing for his
American television co.; will return by
Mar, 1; will install at the N.Y. World's
Fair the largest television screen ever at-
tempted. Story also states that 1 or more
major film cos. will probably have Scophony
tie-up.

Telly in White House

According to the American Television
Corp., their new sight-&-sound receiver has
been placed in a reception room on the 2nd
floor of the White House in Washington.
Similar sets have been installed in the
homes of Harold L. Ickes, Secy. of the
Interior, Ebert K. Burlew, Acting Secy. of
the Interior, & Marvin H. McIntyre, Secy.
to the President, Amer. Television states.

G-E Active in Telly Field

Dr. W. R. G. Baker, chairman of the
management committee of General Elec-
tric’'s radio & television division, revealed
that G-E has been working with telly since
1927; that the art was still in the lab in
’36; that it has been developed to the point
where the public may help its growth dur-
ing the past 2 yrs.

Primary problem is to convince public
that present telly will not present an in-
stantaneous news-of-the-world service on
a 3 x4 ft. screen, he says. And adds that
formation of nets, coverage of country by
limited-range stations, production of &
payment for programs are also major head-
aches.

He says that 10,000 sets have been sold
in Britain in 2 yrs. This seems optimistic
to RTD whose figures indicate actual sales
to be 1/5 to 1/3 that great. (See picture,
page 545.)

Du Mont Sells 100 Sets

That interest in telly is booming in U.S.
is proven in many ways—one of which is
that Allen B. Du Mont Labs. claim to have
sold over 100 receivers in N.Y. area alone.
These are 21-tube scts using the 14-in.
C.-R. tube which produces an 8 x 10 in.
black & white image. with accompanying
sound.

Table model lists at $395; console using
same chassis, at $445.

Facsimile Facts
Facsimile, too, seems to be going places,
though it does not appear to have capti-

vated the public fancy as has television.

Exhibit A. The Finch Telecommunica-
tions Labs. announce that 10 facsy stations
are now on the air, with 6 more licensed
& soon to start transmissions.

Erhibit B. The Crosley Corp. is strongly
rumored to be readying a facsy reception
kit and/or set for Spring release.

Exhibit (., Bruno Labs. of N.Y.C. have
taken a Finch license, & will market a low-
price facsy receiver kit this spring.

Exhibit D. RCA is active in the field.
For example, WTMJ (Milwaukee Journal)
& KSD (St. Louis Poest-Dispatchk) are on
the air with RCA faesy transmitters.

PERSONAL

(Continued from page 546)

J. I. CorNELL has been appointed chief
engineer of Solar Mfg. Co., of N.Y.C. &
Bayonne, N. J. He was formerly their con-
sulting & Field engineer; before that was
with Magnavox, RCA, & G-E.

HAL PAULEY, sales mgr. of Pauley-James
Corp., of Chicago, back from a trip to Phila.
& N.Y.C., reports big advance orders on
push-pull vibrators.

Rosert A. JONES is now Aast. Engineer
of G-E’8 N.Y. district. W. C, PLUMER, of the
co.’s Newark, NJ., office replaces Jones at
Buffalo, while L. F, STONE becomes engineer
at Newark, T. F. BARTON, district engineer
of the N.Y. district, has been promoted to
asst. managership of the same division.

WiLFRmm E. JoHnson, G-E's 33-yr.-old
design engineer, won the American Society
for Mechanical Engineers’ gold medal for
outstanding achievement.

FRrREDERICK R. LaACK, director of vacuum
tube development at Bell Labs., has been
made General Commercial Engineer of
Western Electric Co.

DoNaLD MACGREGOR gave up being V-P
& Gen. Mgr. of that Penna. cabinet plant to
hecome Treas. & Gen. Mgr. of Webster Coa
Chi.

$'s & No.'s Dept.

(Continued from puge 546)

report, which showed 50.65% under same
mo. in '37. Pay-rolls were 55% down. Aver-
age weekly earnings were down 8.89% to
$21.20, average hourly wage being 59%ec.

207,993 STOCKHOQLDERS got a dividend
of 20c a share from G-E for the 4th %
of ’38.

FOOTBALL WON 35% of all set owners
as listeners in all cities where games
were broadcast in '38. When season opened,
only 24.3% listened; when it closed, 44%
were going collegiate every Sat.

EXPORTS OFF 36% in Sept. '38, as
compared with '37. Breakdown shows:—

Item '38 ‘87
Sets (No.) 37.385 56,735
Sets (Value) $876,691  $1,502,753
Tubes (No.) 474,716 765,200
Tubes (Value) $198,402 $328,143
Speakers (No.) 31,529 31,596
Speakers (Value) $47,437 $67,258
Parts, etc. $484,203 $740,237
Xmtr equipt. $207,211 $195,504

TOTAL $1,813,944 $2,833,895

TAXES BEAR OUT above story, col-
lections on radio & phono units for Oct.
38 being $465,932—or 47% below '37. For
first 10 mo. of '38 collections were 38% be-
low '37—or $3,270,929. Taxes are 5% of
biz, so there must have been a few sales.
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CANADIAN BIZ also off; first 9 mo. of
’38 showed 138,322 sets sold for $10,233,857,
as against 148,026 sets for $12,552,881 in
same mos, of '37.

NETWORK RILLINGS were better than
ever in Nov. NBC billed $3,899,915—15.3¢/¢
more than same mo. of '37. First 11 mo. of
'38 brought in $37,576,603—17.37 above same
period of '37. CBS took in $2,453,210—7.6%
under Nov. ’37. Total for 11 mo. was $24,-
816,337—4.3% below ’'37. MBS earned
$160,929 in Nov.—up 39.7%% over ’'37. And
in the 11 mo. took $2,582,955—29.6%; better
than ’37.

ZENITH EARNED 4 times as much in 3
mo. ending Oct. 31 as in 3 preceding mo.,
the take being $523,477. But the 1st 6 mo.
of 38 were not so good, showing $648,382
—about 17% under same period of ’37.

1939 BETTER, according to 22 13-wk.
contracts signed by NBC indicating that
revenue will be far ahead of 1st 4 me. of
’38. Renewals, as announced in Dec., show
nearly 2% million in renewals.

RED BEATS BLUE, in NBC nets,
former taking $2,872588; latter, $901,376,
in Oct. Combined total was 139, over same
mo. in '37.

TUBE TAX EXEMPTIONS OFF
S {Continued from page 547)

radio excise tax, when sold to mfrs. for use
in their sets intended for resale.
Mr. Helvering's letter said, in part:

The Bureau of Internal Revenue now holds
that tubes and speakers may no longer be sold
by the marufacturers thercof tax-free under cer-
tificate for use as material or as component
parts in the manufacture or production of radio
chassis, and manufacturers of tubes may not
sell such articles tax-free under certificate for
use as material or as component parts in the
manufacture or production of power packs or
amplifiers.

Manufacturers of tubes and speakers must pay
the tax on their sales of such articles, and manu-
facturers of the other radio components specifi-
cally enumerated in the statute with which tubes
and speakers are used, will not be permitted to
take credit amainst their tax liability for tax
reimbursed to manufacturers of tubes and
speakers.

If a radio manufacturer produces a set by
assembling radio components purchased tax paid
with those of his own manufacture and sella the
complete set for a lump sum, tax attaches to
such lump sum unless the sale price of the radio
components of his own manufacture is stated
as a separate item on the invoice to his customer
or unless such sale price can be established by
adequate records to the satisfaction of the Com-
missioner.

The only exception to the ruling stated above
is in the case of automobile radio receiving seta.

Further details may be had from Mr,

Helvering, at the Bureau of Internal
Revenue, Washington, D, C,
OFF THE PRESS
(Continued from page 547)
1939 CONDENSER CATALOG. Sprague

I'rods. Co.. North Adams, Mass. 16 pp. Complete
line of mfr.’s condensers; exact-duplicate re-
placement charts,

CONDENSER CATALOG NO. 161. Cornell-
Dubilier Electric Corp., South Plaiunfield. N. J.
Deseribes new line of TQ transmitting condensers.

CONDENSER CATALOG 163A. Same. 12 pp.
Consolidates info in Cat. No. 161. Data on entire
C-D line.

{Continued on following page)
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Bakelite
V. G.

Form
1%

Inches
@

Power
Handling
15 Watis

N12XL Special 12" Nokoil
Line Trans. 500, 1000, 1500 Ohms
Also’ N10XL-10" $11.00—— NS8XL-8" $10.00

Is your distributor keeping yoh in touch with
these fast selling items?

Those Who Know Quality Demand Wright-DeCoster
Write for New RED Catalog

WRIGHT - nE OOSTER’ Inc. 2251 University Ave.

ST. PAUL, MINN.

Own a PRECISION 900A
TUBE and SE’_TESTER!

Your National Union Jobber Will
Give You One If You Buy 34 N.U.
Tubes andjor Condensers per Month

TESTS NEW LOKTAL and
SINGLE ENDED TUBES

In the inodel 900A, I'recision has made for ¥ou a most complete modern
pugh button operated dynamle mutual conductance tube tester comhined
with & 25 multi-range AC and DC volt-ohm-ideclbel-mllliammeter plus a
ten ampere range for complete point 1o point set analysis. This grand
Instrunient also tests ballast unlis, gas rectifier tubes and magic eye
tubes. It's the kind of a selentlfle device you uneed to handle more work—
make more profitg. (Go to your Natlonal Unlon jobber, ask hlm to let you
read the complete speclficatlon of this set-tube tester.

HERE'S HOW YOU GET ONE!

Your National ['nion jobber will give you one of these fine new P’recislon model 900\ Tube Testers If yout will contract
with him 1o purchase 23 National Unlon tubes and/or electroi¥tlc condensers new, 31 each nionth for twenty-1wo
months and 27 in the twenty-fourth month which concludes your two year contract. You place a small deposit when
you sign the contraet and get it buck as a merchamdine credit as soon as the total number of tube and/or condensel
points have heen earned. Why not get one right away, see YoUr jobber, sign up and the instrument is shipped 1o
you lmmediately—you have ful) use of [t ali during the time You are fulilling your purchasing uagreement. 1f yon
don’t know wie Your nearest N.U. jobber js, send a coupon today!

Come on! : NATIONAL UNION RADIO CORP.
Bu“d CUSfomer - Q{!;::"l:. n:'a:en‘r:::e{"\‘.lt jobber ?
Confidence : T 0 S e DaEaH D HEEEEE 88 a0a8 888 DondaConaaaC080a08
With : {1yl Da0onoaoanttaaoon00 000600 o oanoaooa aaaaaanaaaaa
NATIONAL UNION o
TUBES ﬂl‘ld CONDENSERS H CUy . e Stato R EATTI

i— PHILCO PARTS
FOR DEALERS AND SERVICEMEN

FAST SHIPMENTS made anywhere.  Genulne
I'ibvileo 1'uris and Tubes.

Send 10e postake for Philco REPLACFMENT
PARTS BOOK.

Catalogue sent FREE

WILLIAMS PHILCO Inc.
804 S. ADAMS ST. PEORIA, ILL.

RADIO COURSES

New Classes Now Starting
RADIO OPERATING—BROADCASTING
@ RADIO SERVICING — a practlcal course
@ RANIO AMATEUR CODE @ TELEVISION
® ELECTRONICS8—1 yr. day course 2 ¥rs. eve,

Day and Evening Classes. Booklet Upoh Requeat.
New York Y.M.C.A. Schools/

4 W. 84th Street New York ity

Please Say That You Saw It in RADIO-CRAFT
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RADIO NOISE

Tackle today's major radio
servicing problem — back-
ground noises. Due to more
appliances in use, and grow-
ing wensitivity of all-wave
sets, it's a *‘natural.”

AEROVOX provides solution.
Six perfected types of noise
eliminators. Handy analyzer
(above) tells which type to
use, and how to apply.

Ask local AEROVOX jobber
about these money-making
aids. Try one. You'll be
amazed. And don't pass up
those extra dollars!

Here Is the Contenfs of the Book

1. Adhesives: Glues, Cements, Gums. Muciiages.
T.uhricante. 2 Cleansing: Stain_Removers, Paint
Removers. Rleaches, Cleaning Flulds. 3  Metal
Craft: Coloring, Oxvdizing, Plating, Repairing.

Welding., Polishes, Allovs, Solders. Amalgams
4 Paints: Colors, Stains. Varnishes. Enamels
Luminous  Paint Waghable Taint: TPaint

Removing, Waterproofing, Fireproofing. 5. Ginss
Working: Cutting. Driliing. Boring, Rending.
Riowing, FEtehing. Engrssink, Frosting, Silver
ing. ete. B Wood-craft: Fillers, Fireproofing,
Acid-proofing, Waterproofing. Furniture Polishes
Finishes. etc. 7, Inks: Racipes, Eradicators, Ink
Stain  Removers, Speclal Tnka. Colored, In
delible,  Sympathetic. Invisible. HectoRrabh
& Photography: Developers, Emunisions. Fixers
tengitizing, Toning. Printing. Photographic Pa
or, Blueprint Paper, 9 Antidotes for Poisons,
iemedies for Rurns and Sealds. Disinfectants.
First-Afd in Accidents. Emergency Remedies.
Home Remedies. 10, Preparation. Manipulation,
Handling. Mixink, Measuring. \Weighinz. Filter.
ing, Straining Solutions: List of Technleal Suh
stances: Emulsitying: Use of Hydrcmeter. 1'se of
‘Thermometer: Tables of Weights and Measures,
Decimal Systems. Useful Tables

TECHNIFAX, buision RC-339

560 W. Washinagton Blvd.. Chicago, Miiinois
e e e e B D B e o
TECHNIFAX, Pivision RC.339
S60 W. Washington Blvd., Chicago, lllinois
Gentlemen: Enclosed Please find 30c (check.
moNey order, ¢oin or unused U.S. stampa ac
copled) for which send me POSTAGE PREPAID.
One Copy of FORMULAS AND RECIPES For the
Practical Man.

Name

...... D O e e e R

Address

City
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OFF THE PRESS

(Continued from preceding page)

RADIO BATTERIES. B. F. Goodrich Co.,
Akron. Q. 2 pp. Specifieations on 2- & 6.volt
storage *"A” batteries.

MASTER CATALOG. Wholesale Radio Service
Co.., N.Y.C. 188 pp. Ineludes 50 coordinated
sound systems. 40 amplifiers, about 60 receivers,
88 pp. of parts & service equip’t. 40 pp. of
cameras & supplies: 8 pp. of special bargains.

CATALOG NO. 200, Insulite Corp. of Amer.,
N.Y.C. 40 pp. Lists parts, accessories, tools. ete,

MEISSNER CATALOG. Meissner Mfg, Co..
Mt. Carmel, Il 44 pp. Confidential net prices
on kits & parts.

‘REPLACEMENT TRANSFORMER CATALOG
R-3. Kenyon Transformer Co., N.Y.C. 4 pp.
Tabular listing of transformers for all purposes.

BOOKLET (in preparation). Television Train-
ing Corp.. N.Y.C. Desecribes $275 Evening (twice
weekly for 1 yr.) Course, & $300 Day (5 times
weekly for 9 mo.) Course.

RADIO BUILDER'S HANDBOOK. Allied
Radio Corp., Chicago. Ill. 38 pp. Basic radio &
constructional info; parts lists. diagrams, & de-
tailed instructions for building several sets.

1939 CATALOG. Allen B. Du Mont Labs..
Passaic, N. J. Lists C.-R. tubes, oscillograbhs,
oscilloscopes, electronic switch, telly demonstra-
tion equip't, rectifiers, etc.

1939 PROFIT GUIDE. Radolek Co.. Chicago.

PERIODICALS

SYLVANIA NEWS. Vol. 7, No. 12. Hygrade
Sylvania Corp., Emporium, Penna.

TERMINAL RADIOGRAM. Terminal Radio
Corp., N.Y.C.

RADIO ENGINEER. Vol. 1, No. 5. Commercial
Radio Equipment Co.. Kansas City, Mo. Much
data on WIXA,

OHMITE NEWS. Nov. issue. Ohmite Mfg. Co.,
Chicago, I11. Includes biog. of Steinmetz.

OHMITE NEWS. Dec.
biog. of Joule.

issue. Same. Includes

WESTON POINTER. Vol. 1, No. 2. Weston
FElectrical Inst. Co.. Newark, N. J. Includes
sheet on new V.-T. voltmeter, & 2 osecillators.

BULLETIN. Vol. 4, No. 2.
Technicians of B.C.. Vancouver, B.C. Includes
incomplete reviews of several service pubs.;
omits Radio-Craeft (including several good money-
making stories).

Assoc. Radio

WORLD NEWS. Vol. 6, No. 1. World Bestg.
System, N.Y.C.

PHILCO RADIO STAR ALBUM. Philco.
Phila., Penna. 16 pp. Pictures 144 bestrs;: logs
best & principal foreign S.-W. stations.

PHILCO RADIO LOG. Same. 10 pp. Alpha-
betical index of Amer., Mex., Canadian & Cuban
stations ; foreign S.-W. stations. & bestg hrs,

RETAIL SALESMAN'S HANDBOOK. Same.

Ill. Catalogs 12,000 radio items & electric 44 pp. Qutlines features of all gets in mfr.’s "39
appliances. line.
 —ER—

AN EDITORIAL

{Continued from page 547)

before. This trend has been sub-
stantiated by the tremendous number
of new turntables that have found their
way into homes. Combina-
Records tion radio-Victrolas, of both
i table and console type,
Gomg record-playing attachments
and portables have been purchased by
the public in the greatest volume of
many years. Tens of thousands of turn-
tables were distributed through the
Victor Record Society Plan alone.
These latter instruments will naturally
become a replacement market for the
larger and more efficient record repro-
ducers found in the higher priced com-
binations.

While public demand for recorded
music has been increasing steadily, dis-
tribution has lagged far behind. There
are still too many sections in the coun-
try where it is yet too difficult for the
public to purchase records. That is one
of the big jobs ahead in 1939—to make
it easier for the public to get the
recorded music it craves, whether of
the “popular” or the “classical” types.
Therein, too, lies a big profit-making
opportunity for retail dealers,

The vear just brought to a close has
demonstrated that the public is in the
market for a combination phono-radio
costing over a hundred dollars, if the
value is there. In fact, there are strong
indications that during the coming year
it will be difficult to sell any radio set
for over a hundred dollars, unless it

also has a pood record reproducing
system. The smart retail merchandiser
will concentrate his efforts on this
potential market for higher unit sales
to compensate for reduction in higher
priced console radio sales.

During the year, the sound amplifica-
tion (sc-called “Public Address”—Ed.)
market underwent further expansion.
New applications for sound re-enforce-
ment and distribution are constantly
being discovered, as industry and edu-
cational institutions are awakened to
the value of sound. The business poten-
tialities in this field are, in my opinion,
still largely unrealized. The field of
sound amplification offers exceptional
opportunity for those who are willing
to put forth the required effort.

SNOOPS & SCOOPS

(Continued from page 548)
(for jobbers, dealers, Servicemen) . ..

Ho-hwm, now it's 166 stations in the
NBC web ... What the Aussics can’t
understand is how America makes sets
g0 good & 8o cheap ... (It'8 mass
production, cully!) . ..

RCA’s new internal-loop (antennaless),
battery-operated set achieves complete por-
tability. Such sets are a novelty today, but
were common enough 10-15 yrs. ago .. .

New auto item is special car-to-trailer
interphone—a good sideline for Servicemen
... When you go to see Connie Bennett
in “Topper Takes a Trip.” watch for the
scene featuring Philco Mystery Control—
clever publicity, that . ..

Jan. 13 was the day winning RCA
distribs & their wives met at the Cam-
den plant, toured it, were fed an Oscar-
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RADIO TRADE DIGEST

of-the-Waldorf dinner, saw ‘“‘Hellza-
poppin’” gttended a Toscanini & «a
Magic Key best, saw a apecial telly
demonstration. . . . Radio-Craft cxpects
to scoop the field ncxt month, with «
story on Hammond Organ’s new 175-
tube “Novachorde” electronic musical
ingtrument. Long-lifc tube operation
and other developments practically
eliminate tubes as a service jwoblem.
Instaliation thowgh will be a profitable
new field for Servieemen. . . .

Lafayette Mystery Record Player, an-
nounced by 1Wholesale Radio Sercice, plays
records through your radio—without wire
connections . . . Will therc be more tran-
scriptions on CBS since the net took over
an 809 ownership of Amer. Record
Corp.?2 ., .. RCA sound systems have been
installed by Franklin K, Lane H.S. in
N.Y.C.,, U. of I1ll. stadium, Urbana, I,
Marine Gardens, Fla.; radio system at the
Baranoff Hotel, Juneau, Alaska.

Consolidated Edison is pushing sun
lamps & electric blankets to fill-in the
after-Xmas low spot on the sales curve
. . . Sprague s out with a full line of
Dual Atoms with common mneg leads
... If you want morc dope on the
Finch facsy electro-optical system, you
can get it out of U, S, Patent 2,136,789
v . JF.D. Mfg. Co., Brooklyn, N. Y.,
offers a coded dial belt chart—& a line
of 3 ballaats which will replice 800
older types . . .

Amer, Transformer Corp. denies all
knowledge of rumored contract to handle
engineering for rumored $60,000,000 nat’l
radio & telly net . . . RTD’s guess is that
the net will turn out to be a chain of relay
stations to spread telly-with-sound all over
the U.S.—& that it will be an offshoot of
an existing co. ... The Turncr Co. has
quit making amplifiers & inter-office equip’t,
to concentrate on their mike line.

NEW TRADE TREATY
LEAVES RADIO COLD

{Continued from page 548)

tive Jan. 1 for 3 years, while the Canadian
treaty revises the previous agreement of
1935 and equalizes U.S. and Canadian radio
tariffs.

American concessions in the new treaty
with the United Kingdom include a reduc-
tion of the American radio tariff from 35
to 259 ad valorem. The British tariff is
reduced from 33-1/3 to 2595 on American
amplifiers, loudspeakers, and radio-com-
bination sets. The Canadian agreement
makes no changes in existing radio rates
applicable to American radie. The British
treaty does not apply to Australia, New
Zealand, Africa, Ireland, and other minor
British possessions.

NEW IMPORT SERVICE

Radelma Co., of 126 Liberty St., N.Y.C,,
has inaugurated a special buyers' service
for foreign importers who lack American
reps. The co. will handle on commission
basis.

Radelma will handle Radio City Products
Co. test equip’t sales in Britain, Australia,
Bulgaria, & several Latin-American coun-
tries and island possessions. The c¢o. will
also handle all foreign sales for the Hot
Wire Co., electric fence controllers.

THE RSA MONTHLY BUGLE
(Continued from page 548)

Buffale, N. Y., Chapter nominated officers for
1939, Present at the meeting was Clarence Red-
stone, Instructor at Buffalo Technical Institute,
who gave another talk in his series on *‘Radio
Service and Theory”, Norman Schmeltz walked
home with the membership prize money,

Boston, Mass.,, Chapter had Glenn Browning
give a complete discourse on servicing with the
‘scope and the vacuum-tube voltmeter, He ex-
rlained alignment, A.V.C., A.F.C., checking all
circuits and finding distortion, and alignment of
remote control circuits. Many of the instruments
used in the lecture were loaned by the H. Jappe
Company. A gadget meeting was held in which
all members of the chapter exchanged ideas on
service instruments and service tricka. Two weeks
later George Connors of Sylvania spoke.

So. New Hampshire Chapter’s first meet-
ing last month was devoted entirely to
business. Many suggestions regarding adver-
tising, handling of complaints, and the Treas-
urer's report were heard. Later Mr. Sawtelle
gave a short talk on *‘Tubes’”, Mr. Sanborn in-
structed on the Radio Course. Other business
was transacted concerning an advertising project.

Classification of Chicago Chapter membership
is now going ahead at a rapid pace, according
to reports by Harold Cunningham. Chairman
of the Membership & Qualifications Committee.
Members of this Committee visit all members
to zather and compile info statistically into a
well-prepared  “Form-Questionnaire”. Some of
the minimum requirements for *‘‘qualified’’ mem-
bership are: business telephone, place accessible
to the public, sales tax registration, and a mini-
mum amount of m:ui])mcnt.

Metropolitan New York Chapter nominated
officers for the ensuing year, At a lecture meet-
ing George Conner, Commercial Engineer of
Hyerade Sylvania Corp., illustrated methods of
improving tone quality of ordinary radios by
making minor changes in output circuits. The
Dale Radio Company. tube distributors. supplied
the Liquid and Solid.

Flint, Mich.,, Chapter, has almost a 100%
membership among local Servicemen, It is in the
midst of an advertising program using coopera-
tive advertising and other means to let the
public know that good service work can be had
from RSA members. In laying out the program
for 1939 all officers and members have pledged
themselves to continued activity in behalf of
the organization.

Steubenville, Ohie, Chapter, has compiled =&
complete list of mectings through the next 6
months and is working very closely with the
National Office of RSA in order that a program
of speakers may be had.

Alton, 11)., Chapter. heard Russ Lund explain
“‘Dynamic Testing of Radio Receivers™.

Washington, D. C., Chapter, voted 9 new mem-
bers in. A Board of Directors was organized un-
der the direction of President Joseph B. Austin,
Jr. The Membership Committee, under the direc-
tion of Chairman Fred Bayhi, started its duties
that evening.

Newark, N. J., Chapter, has scheduled 2 con-
secutive Service meetings to the discussion of
“Complete Dynamic Testing” and the “14 point
Dynamic check of receiver components and per-
formance” as outlined by Kendall Clough of
Clough-Brengle. Sam M. Harper will deliver the
lectures and demonstrations, as he did to the
Westchester County, N. Y., group. (See multi-
part tech. story on this topic in “R.-C.’"; Part
111 appears elsewhere in this issue.—Ed.)

SALES HELPS & DEALS

(Continued from page 546)

500 pieces of promotion material are in
the special kits being supplied to RCA deal-
ers to aid in a tube replacement campaign.
Deal to public includes week’s free trial of
new tubes; money back if no improvement
in reception. Indications are that $500,000
in new biz will result.

Please Say That You Saw It in RADIO-CRAFT
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e Plug-In

Rectifier

ELECTRICAL
INSTRUMENT MEASURING

A.C. VOLTAGES AT HIGH
RESISTANCE SHOULD HAVE IT

o Previous Problem:

Deactivation of copper oxide rectifiers caused
by overloads or by caustic gases or humid
atmospheric conditions prevalent in every lo-
cality at some period of time has heretofore
necessitated the complete recalibration of the
teater on insertion of a New copper oxide rec-
tifier. In most cases this meant return of the
complete tester to the factory, with its attend-
ant delay and expense.

) Tcip/ett ‘s Gniwer:

A plug-in unit incorporating a new copper
oxide element precalibrated to a factory
standard and thus when plugged into the
tester Rives you factory calibration. As simple
as plugging in a tube. Obtainable through
Jobber or direct. Rectifier elements are the
best units obtainable—completely sealed and
for maximum protection against humidity
and caustic gases. The great practicability of
this little device has in truth changed the
Radio Tester Worlkdl.

THESE and OTHER “\miphier]”
MODELS have Plug-In RECTIFIERS

MODEL (601
VOLT.OHM - MILLI.
AMMETER

Complete In Leather-
ettoe Case .
DEALER XNET
I'RICE $49.33, In
Metal (fase, DEALER
NET PRICE $45.33.

MODEL 1611
PUSH-BUTTON
TUBE TESTER
AND VOLT-0HM.
MILLIAMMETER

Complete .. DEALER
NET PRICE $49.50,

SEE_YOUR JOBBER—
WRITE FOR CATALOGI

THE TRIPLETT ELECTRICAL INSTRUMENT €0.
163 HARMON AVE., BLUFFTON. OHIO

ELECTRICAL

INSTRUMENTS




564

WARDS

TIME
MENTS

WARDS NEW 1939
RADIO CATALOG

¥ Inter-Office
Communication
Systems
¥ Servicemen's Test
mitters, Receivers Instruments and
and Parts Equlpment
v Sound Systems of All TyYpes

WARDS offer not oniy the highest qual-
ity equipment—not only the lowest
prices—but alsc the privilege of paying
for this equipment **AS YOU USE IT"
with Wards liberal Time Payment Plan!
Every single article in Wards catalog
can be purchased in this way, with terms
as low as §2 down and $2 a month. Why
deprive yourself the pleasure of owning
the equipmentyou need, whenitissosim-
le, so convenient, so economical to get it
RIOW. RememberWardsguarantee ‘' Satis-
factionor Your Money Back.’ 'Mail the cou-
pon for Wards 1939 Radio Catalog today.

MONTGOMERY WARD

“9 GREAT MAIL ORDER HOUSES e 580 RETAIL STORES”
Fhee!
MAIL THIS
COUPOM
Ll

¥ Natlonatty Adver-
tised Standard
Merchandise

v Amateur Trans-

MontgomeryWard =
& Co., Dept. RZ-14 @
Chicago, U. S, A,

| ]

Bl Please rush me
B Wards 1939

= Radio Catalog

DO NOT FAIL

to read the important announcement which appears
on page 516 of this itsue, It is important news to
everyone who is in the radic business.

|:'-I'.i\|l.'g WRGN TEquast

SOLAR MFG. CORP.

% Broadway, Hew Yok
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RADIO'S LATEST MIKE IS "CARDIOID DIRECTIONAL"

(Continued from page 522)

The average discrimination is 20 db. over
the range from 40 to 10,000 cycles.

WIDE PICK-UP ZONE

Cardioid directional performance over
the entire useful frequency range insures
a practical, wide pick-up angle of 120°
within which there is no change in quality
and with barely a perceptible change in
sensitivity; the 60° “wide pick-up zone” is
represented in the polar diagram (right)
as the angle 60°-0°-60°. The 220° “fading
zone,” 60°-180°-60°, is still useful for
there is no quality change but it may be-
come necessary to make a slight adjust-
ment for the change in sensitivity. The
two 30° zones, 60°-90°, have been desig-
nated “announcer’s” because at this angle
the ribbon element contributes very little
to the total output and an “announcer”
may talk close to the microphone without
employing the “voice strap”, for equalizing
low-frequency boom on close-talking, gen-
erally provided in ribbon mikes. The 60°
“dead zone”, 150°-180°-150°, is broad, and
the discrimination is just as good as that
for 180° anywhere in this region.

HIGH OUTPUT LEVEL
The open-circuit output level is 84 db.
below 1 volt/bar or 64 db. below 1 volt/10

bars. Terminated in its own impedance
the power output level is 84 db. below
.006-watt. In other words, the output

level of the Cardioid Microphone (839A)
is 4 to 5 db. higher than the well-known
Eight Ball (630A) or Salt-Shaker (633A)
Western Electric dynamic microphones
and only 2 db. lower than the efficient
618A dynamic.

RUGGED, WINDPROOF

The components of the microphone are
compactly assembled in a cast housing
which is a combination wind screen for the
ribbon unit, case for the dynamic unit, and
terminal mounting, resulting in a compact
and efficient instrument smaller than an
ordingry “velocity’” microphone alone of
comparable output level. The overall height
of the microphone ineluding the plug
terminal is 7%"” and the weight is ap-
proximately 4% lbs. The casing follows an
aerodynamic motive, with bulbous front end.

Experience leaves no doubt that the
dynamic unit ean be subjected to all sorts
of conditions of temperature, wind and
shock. However, the delicate ribbon-type
microphone has long been considered too
frail to withstand even slight breezes
without becoming noisy and in some cases
failing altogether. The uniquely-shaped
ribbon employed in the Cardioid mike
introduces a new concept of the possibili-
ties of ribbon structures. Wind noise is
much lower than that normally encountered
in previous designs, and therefore it may
be used successfully in outdoor locations.

3 MICROPHONES IN 1

Since the pressure and pressure-gradient
elements are separated mechanically, the
choice of either unit individually instead
of the combination is made possible by
means of a simple switch. The slotted con-
trol shaft of the switch is set flush in the
surface of the housing. The 3 positions are
designated by the letters C (cardioidy, D
(dynamic), R (ribbon).

Experience and tests have shown that
true eardioid directional performance is
by far the most desirable of the 3 and will
prove entirely satisfactory for the ma-
jority of pick-up conditions. Yet this new
microphone may be immediately convert-
ed into either of the basic types should
special oecasion demand.

Please Say That You Saw It in RADIO-CRAFT
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STUDIO USE
In the studio, the microphone placed
with the "dead” zone backed against the

wall will leave the center of the studio free
for use. Echoes from this back wall will
be suppressed. For example, in the case
of a symphony orchestra, prominence will
be given to the direct sound, so that the
individuality of the instruments will not
be lost. In other words, the quality of the
reproduced sounds will be characterized by
unusual definition of every instrument; the
brasses, the woodwinds and the strings
standing out in full naturalness, with the
bass very rich and clear without being
“boomy.” It will be noted that the wide

(a) Above, assumed ideal polar diagram of gen-
eral-purpose directional microphone; (b) Bi-direc-
tional characteristic of the pressure-gradient micro-
phone; (c} Cardioid-directional characteristic re-
sulting from annulling one "loop™ of a pressure.
gradient unit with that of a pressure type.
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At A and B, above, principle of operation of the
Cardioid directional microphone; at C and D,
principles of operation of the ribbon-type mike.
As shown at A and B, the diaphragm of the pres-
aure element, because sound flows around corners
always moves in the same direction regardless of
direction of the sound; while, the ribbon of the
prrmurﬂ-grudicnt element reverses its direction of
motion with reversal of sound direction. As shown
at C, a pressure difference exists between 2 points
in a sound wave. (NOTE that this difference will
be zrro at maximum and minimum pressurc,
and largest half-uraw in_ between, ie, Pd is 90°
OUT OF PHASE WITH THE PRESSURE); at D, a
baffle is seen to introduce an acoustic-path difler-
ence, L, between front and back of ribbon (Pres-
sure gradi:nf: rate of change of pressure with dis-
P

tance = — approx., if L is small compared with

wavelangth.).
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pick-up zone, which applies vertically as
well as horizontally, makes tilting of the
microphone unnecessary. Because of the
true cardioid directional performance, true
balance of both lows and highs is assured
under reverberant conditions.

THEATRE, AUDITORIUM AND P.A. USE

For theatre, auditorium and public ad-
dress use, the cardioid mike is a “natural”,
for its directional characteristic auto-
matically divides the audience from the
stage. The announcer in most instances of
music pick-up stands alongside a cardioid
mike,

From a feedback angle, the Cardioid Di-
rectional Microphone will solve many
troublesome problems in theatres, banquet
halls and auditoriums. Since the micro-
phone is directional at low frequencies
down to the loudspeaker cut-off, by proper
positioning of the microphone and loud-
speakers feedback can be reduced to the
tertiary form, that is, sound only may be
fed back by reflection into the face of the
microphone after successive reflection from
the rear of the house and the back of the
stage. With this condition, considerably

1939

more sound reinforcement may be obtained.

The above applications of studio, theatre,
auditorium and public address pick-up
are of predominant importance. The sound
engincer will find many further uses by
taking advantage of any or all of them.
In addition to its ability to handle vary-
ing situations and to provide control at
the microphone, the new mike simplifies the
existing microphone technique bLecause of
its truly cardioid characteristics over the
frequency range of from 40 to 10,000
cycles,

To get good cardioid eperation required
making the ribbon and dynamic mikes small
enough to permit placing them close to-
gether to minimize sound-wave phase differ-
ences. Using heavy ribbon metal and shaping
it trough-like for nearly its full length re-
duced sensitivity to winds and increased the
ruggedness; reduced D.C. resistance of the
ribbon permitted higher transformer ratio,
thus increasing the voltage step-up. In order
to maintain directivity over approximately
the full frequency range of 50 to 10,000
cycles an equalization network, tiny enough
to be tucked into the housing, is introduced
in the output circuits of the two elements
before combination.

| R ———
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Aerovox Corp.

Amperite Corp,

Amplifier Company of America
Arcturus Radic Tube Company
Centralab

Cinaudagraph Corp.

Clarostat Mfg. Company, Inc.
Cornell-Dubilier Corp,

Cornish Wire Company

General Electric Company
Hammarlund Mfg. Company, Inc.
Hygrade Sylvania Corp.
International Resistance Company
P. R. Mallory and Company, Inc.
Meissner Mfg. Company

We want to teke this opportunity to thank the following manufac-
turers for the exceptional cooperation which made possible the many
special eonstructional articles published in Radio-Craft diving the past

We found that the many parts and test ingtruments which they made
available to us stood up caceedingly well, even under the trying condi-
tions of experiniental comstruction work.

National Union Radio Corp.
Philco Radio & Televition Corp.
Radio City Products Company
Radio Corp. of America
Readrite Meter Works

Service Instruments, Inc.

Solar Mfg. Corp.

Sprague Products Company
Superior Instruments Company
Supreme Instruments Corp.

Test Equipment Company of America
Triplett Electrical Instrument Co.
Weston Electrical Instrument Co,
Wright-DeCoster, Inc.

= —TEss

HOW TO MAKE A METER-RANGE EXTENDER

(Continued from page 538)

This interior view of the Meter-Range Extender
llustrates its simplicity. Note the chassis-mounting
power transformer.

mail order radio jobber. (An idea of the
total cost of the unit may be obtained by
looking up the “mail order catalog” prices
of the items in the following List of Parts.
—Editor)

LIST

One
One
One
One
One
One
One
One
One
Two
Two

OF PARTS

power transformer;

volume control, 10000 ohms;
resistor, 25,000 ohms, 2 watts;
small knob;

wafer socket, 4-prong;

fixed condenser, 0,1-mf,, 600 volts;
resistor, 5% type, 0.45-meg.;
chassis, drilled and punched;
triode tube, type '01:

small brass bushings:
tip-jacks

Two combination binding posts;
A.C. cord and plug.

Thig article has been prepared from data
supplied by courtesy of Allied Radio Corp.

Please Say That You Sew It in RADIO-CRAFT
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L tubes for me”

' says a service man about

EW BEA
TUBE TESTER

Stock Na. 156-A

-

Counter type RCA Tube
| Tester, Stock No. 156-A,
| net price, $37.9%. Also

availablein carrying case
for portable use as Stock
No. 156 —net price,
]f ”’ $39.95
This great new RCA Tube Tester
helps you sell tubes! Proof of
this is seen in the statements

made by a service man in o
recent letter to us:

“As one of the first to receive a
new RCA Tube Tester I have
noticed a very substandial in-
creasein my tube sales...without
the usual sales talk. Every cus-
tomer is personally interested in
the true condition of his radio
tubes and since theaverageradio
owner can easily understand the
action of the RCA Tube Tester,
he is entirely convinced that his
tube is either bad or good, as
the case may be. Actually he
sells himself new tubes.”
Amazingly simple to work,
the new RCA Tube Tester offers
a score of outstanding features
at low cost. Full derails from
your RCA parts distributor.

Listen to the Magic Key every Sunday, 2 to 3
P. Al., E. S. T., on the NBC Blue Netwark.

For finer radio performance
—RCA Radio Tubes.

ACA Manulnot
A Service of Radia Car

EC




COMPLETE STEP-BY-STEP DYNAMIC SERVICING

If the curves appear to be just alike but
are not coincidental at any point, it means
that while good curve shape has been at-
tained, the 1.F. system is aligned slightly
off frequeney. See Fig. 4K.

Always work toward getting the peaks
into line first and then go back over the
trimmers to make any possible improve-
ment in lining up the skirts without dis-
turbing the peaks. Some receivers, due to
peculiaritics of design, will not come into
line perfectly throughout the length of the
curve.

While touching up the adjustment, alse
see what can be done to breaden the curve
at the nose without less of height of the
pattern. This will result in better fidelity
and casier tuning for the customer. See
Fig. 4L. Here the dotted line is ideal band-
pass selectivity curve. The solid line is
finally aligned LF. amplifier. Note that
curve is a single line, indicating that it is
correctly tuned to the frequency, and sym-
metrical. Make it as broad as possible be-
tween arrows.

Go over the trimmers several times, not-
ing the effect of each trimmer on the curve
characteristics, but never reset an adjust-
ment in such manner that vertieal ampli-
tude is lost or the peaks of the curve
thrown out of alignment with each other.

MAINTAINING CORRECT INPUT

As the correct adjustment is approached,
the input to the receiver should be reduced
to compensate for the increased sensitivity
of the LLF. system. This is done by lowering
the settings of both the Signal Generator
attenuator and the R.F. MULTIPLIER dial
on the oscilloscope.

If this is not done, one or more of the
1.F. stages is apt to be overloaded, so that
the pattern will be distorted through flat-
topping as in Fig. 4N, or it will show tilted
feet as in Fig. 4 M.

If a “high-fidelity” switeh controls L.F.
coil coupling, throw it to Broad-Band posi-
tion. The pattern should broaden and be
essentially symmetrical. If not, the trim-
mers may be touched up a little, while flip-
ping the switch back to the Sharp position
each time to see that the original selectivity
curve has not been adversely affected.

In reecivers having A F.C. circuits of the
type of Fig. 4G, where the A.F. and AV.C.
are taken off the same diode as the A.F.C,,
it will be found that the trimmer on the
center-tapped discriminator circuit must be
tuned for a minimum amplitude pattern in
order to get the correet curve shape.

In receivers using a separate diode for
A.F.C., the foregoing will not be true. In
fact, the alignment of the dizcriminator
should be passed over entirely at this point
and taken care of later according to
Sect. 5.

(Continued from page 541)

DEFECTIVE PATTERNS AND THEIR

CORRECTION

Figure 4P indicates IPhasc-Digtortion in
the output circuit. Review the principles
under the subhead “Connecting the Vertical
Circuit to the Radio Receivers” and correct
the cireuit defect.

In Fig. 4Q fuzzy or solid pattern shows
intermediate frequency getting through to
the VERTICAL plates of the oscilloscope.
Remedy: increase the capacity from “V™ to
chassis, or connect an R.F. choke in series
with the VERT. lead.

In Fig, 4R supcrimposed traces aon the
pattern may be pick-up from a local bread-
cast station, or noise being picked up by the
receiver, The remedy in the first case is to
tune the receiver dial to another frequency.
If due te noise pick-up, increase the input
to the receiver and turn down the vertical
amplifier control.

CORRECTION in Part Il

The captions of these patterns, published
on page 468, Feb, 1939, were transposed.
They are reprinted below—correctly.

Fig. 2C. Correct pat- Fig. 2B. Correct pat-

tern, full-wave, choke tern, full-wave rectifier,
input. condenser input,
Figure 4S shows two wunsymmetrical

curves whieh cannot be brought to coinci-
dence with any adjustment. Cause: regen-
eration. Look for an open plate or screen-
grid bypass condenser.

USING AN ANTI-CAPACITY

DEMODULATOR

In cathode-ray alignment, the best and
fastest procedure is to connect to the out-
put of the 2nd-detector and to work from
the last 1.LF. grid in the receiver toward the
antenna.

Sometimes, however, because of a fault
in one of the R.F. or L.F. stages, it may be
desirable to apply the Oscilloscope at some
point preceding the 2nd-detector.

An anti-capacity demodulator permits
this without upsetting the alignment of the
stage to which it is connected. Through cor-
rectly bringing the demodulator into the
receiver circuit instead of cxtending the
receiver cireuit to the demodulator, the
high-capacity effect of long test leads at
radio and intermediate frequenecies is avoid-
ed.

THANKS FOR
To the Editor:

I want to congratulate you on your “Marconi—
Father of Radio?’ story by Commuander Loftin
in January Radio-Craft.

This story of the real unbiased facts concern-
ing the ereative origins of radio by a man
ceminently fitted to give them, and who has no
axe of any kind to grind, has been long, long
overdue the public.

The ‘*'Marconi-—Father of Radic” myth has
been long and so thoroughly promulgated and
propagandized by large interests (with very large
axes to grind) that the layman and even many
radio men take it for gospel truth,

All eredit to you for publishing it and a debt
of thanks to Commander Loftin for his couraxe!
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THE ORCHID

It's a pity this story ean’t be dramatized and
presented to every radio listener throughout the
country, who for all these years, has bheen
thanking false gody for his broadcast blessings.

You or your readers may have interest in the
fact that Chabter V of my book "Radio Dy-
namics'"  (published in 1916 and long out of
print), is devoted to a precisely similar account
of the early creative history of radio.

Very truly yours,

B. F. MIESSNER

Micssner Inventions, Inc.,
18 Main Street,
Millburn, N. J.

RADIO-CRAFT

In effect, applying the demodulator is
equivalent to moving forward the 2nd-
detector of the receiver, without appreeia-
ble disturbance of the circuit constants.

The shielded 6116 Duplex Diode of the
demodulator (C-B model 147) is energized
by a small shielded filament transformer.

Clip the blue lead to the grid circuit fol-
lowing the stage selected for test, and clip
the braided lead to the receiver chassis,

Connect the long shicelded leads to the
VERT. input of the oscilloscope, with the
black lead to GND.

NOTE: Remove the grid cap of the tube
following the stage to be checked.

PROCEDURE

With the above connections made, pro-
ceed in the usual fashion to align the
stages ahead of the point of application of
the demedulator until the fault on mis-
alignment has been located. After the fault
has been corrected, and the demodulater
disconnected, connect the 2nd-detector to
the VERT, input of the oscilloscope and
make final alignment in the usual manner.

TABLE |
Commonly used frequencies and the correct
settings of the signal generator {see text)

Want Set Want Set Want Set
56 1695 345 1305 1500 3150
92 1568 350 1300 1525 3175

100 1550 370 1280 1550 3200

107 1543 410 1240 1710 3360

110 1540 427 1223 1720 3370

115 1535 445 1205 1730 3380

120 1530 450 1200 1800 3450

125 152h6 455 1195 Me.

130 1520 456 1194 2.0 3.65

132 1518 460 1190 2.4 3.99

140 1510 465 1185 2.44 4.09

145 1505 470 1180 2.5 4.15

150 1500 472.5 11775 3.6 5.25

160 1490 4775 11725 3.7 5.35

165 1485 480 1170 3.9 5.556

172.5 147756 482.5 11675 4.0 5.65

175 1475 485 1165 4.2 5.85

1776 14725 49 1160 4.5 6.15

180 1470 500 1150 5.16 6.81

181.5 14685 5175 11325 5.2 6.85

1825 1467.5 525 1125 6.0 7.65

200 1450 535 1115 8.0 9.65

206 1444 550 1100 9.0 10.65

230 1420 570 1080 10.0 11.65

2356 1415 600 1050 10.8 12.46

240 1410 650 1000 11.0 12.65

250 1400 T00 950 12.0 13.65

2h2.5 1397.5 200 850 15.0 16.65

260 1390 950 700 18.0 19.65

262 1388 1000 650 20.0 21.65

2625 1387.5 1200 2850 21.6 23.25

264 1386 1400 3050 22.0 23.65

265 1385 1425 3075 24.0 25,65

Don’t miss Part 4, the next installment.

This article has been prepared from data
supplied by courtesy of Clough-Brengle Co.
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EFFECT OF A.C. ON
DRY ELECTROLYTICS

(Continued from page 531)

will acquire an “anodic film.” The thickness
of this film will be proportional to the mag-
nitude of the positive polarizing potential.
Due to the fact that, in modern practice,
the cathode plate is always of nlnminum
and thevefore film-forming, the cathode
plate aecquires an anodie or dielectric film.

As soon as the surface of the cathode
plate acquires this anodic filu the entire
candenser changes from the original polar-
ized structure to o semi- or non-polarized
structure and the result, electrically, is
“that we now have 2 ecapacities in series,
This condition may be represented by the
circuit diagrvam in Fig, 2,

INTERNAL CAPACITIES

In this diagram C; represents the initial
capacity of the condenser and the capacity
of the anode plate and electrolyte while C.
represents the capacity of the cathode plate
and the clectrolyte. The resistance of the
electrolyte path from (a) to (b), in Fig. 1,
is Tepresented as R.

As 2 capacities in series now exist, the
total capacity of the entire strueturce be-
comes less than the original capacity as
represented by €. The new capacity value

C,C,

MARCH,

for

is then equal to .
C, + C,

As the capacity of an electrolytic con-
denser is proportional to the area of the
surfuace of the anode and the thickness of
the diclectric or anodic film, and the thick-
ness of the dielectric film is proportional
to the magnitude of the anodic polarizing
potential, then the value of C. must be
proportional to the value of the anodic
polarizing potential applied to the cathode
plate. From this it can be seen that, the
higher the value of such a potential applied
to the cathode plate, the less will be the
value of ' and therefore the greater the
reduction in over-all capacity of the entire
structure.

Where the anode and cathode plates of a
dry electrolytic condenser structure are
both of plain-surface aluminum foil, alter-
nating eurrent of considerable magnitude
may be passed through the condenser with-
out causing a materially detrimental reduc-
tion in initial capacity values. To illustrate
the actual effect, reference is made to curve
A in Fig. 3.

Curve A.—In this curve, the values of
resultant capacity are plotted against peak
vitues of superimposed alternating current
potential. The condenser used for illustra-
tive purposes is a 10 mf,, 150 working volt
type.

If, in a 10 mf. 150 working-volt stric-
ture, an etched-surface anode is employed,
the actual surface area of the anode re-
mains the same but its physical size is re-

Amazing New Radio Attachment

BRINGS EXTRA PROFITS
to Alert Radio Men

EZYTONE,

amazink invention,
aulek!y attachal to any radio by sefv-
ice man. perintts hard of-hearing per-
BONS [0+ C11JOV SAMe PIoZrams as others,
True reproduetion—no  batteries  pow-
ercd solcly by radio—=sturdilv__enn-
structed —low priced —GUARANTEED

\ l !.
7,
+ « . are the features of this Instru- M‘"‘—""" -
ment. Also fine for plaving radlo lute

et night without disturbing others, [deal for hospit s,
sanitariums, Institutlons. cte. 1lere's a service man's tag
obpartunity to_make extra casy motits selbimeg and nstall-
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Wiite today for full detalls amd money makime

THE EZYTONE INSTRUMENT CO.

Dept. 43, 409 McGregor., Cincinpati,
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duced. Such a reduction in physical size
results in a corresponding reduction in the
physical size of the cathode plate. Due,
however, to the fact that the cathode plate
is of plain surface a reduction in surface
area is also obtained. If, for example, the
ctehed anode plate has a surface area in-
crease or gain of H times that of plain foil,
the actual surface area of the cathode plate
will be reduced 5 times. In the etched plate
stiucture therefore, for a given applied
alternating current potential the value of
¢ (in Fig. 2) will be reduced to 1/5th the
value of capacity obtained with the plain
fuil condenser structure. To illustrate the
over-all effect of this condition, reference
ix made to curve B in Fig. 3.

Curve B.—In curve B, the resultant
values of over-all capacity are again plotted
against peak values of superimposed alter-
nating current potential.

It =hould be obvious hy this time that
should a 10 mf.. 150 working-volt structure
be fabricated with an anode having a sur-
face area gain of, say 10 times, the effective
reduction in original capacity value will be
proportionately greater for any given value
of superimposed alternating current poten-
tial. See Fig. 3, curve C.

Curve C.—It can be scen that, with the
higher anode surface area gain structures,
a material reduction in original capacity
values will result from superimposed alter-
nating current potentials of appreciable
magnitude.

Such a condition may frequently be seri-
ous in radio receiver circuits in the form
of (1) increased hum due to reduced capac-
ity in filter circuit applications and (2)
instability due to inereased impedance
values in bypass applications of dry clec-
trolytic condensers.

There is a remedy, however, in the form
of two procedures which insure more stabil-
ity of initial capacity values.

HOW TO STABILIZE CAPACITIES

t1) The first and most practical is to
employ a cathode plate which is etched or
otherwise treated so that its surface arca
is ¢qual to that of the anode plate. When
this condition is obtained the effective re-
duetion in initial capacity value becomes
the same as is graphically shown in curve
A. If the cathode surface area is greater
than the anode surface area the capacity
stability of the condenser structure will be
proportionately even greater than the re-
lationship shown in curve A. This pro-
cedure causes but a slight increase in physi-
cal size and cost of a given condenser
structure.

(2) The other method of insuring capac-
ity stability is to initially form the cathode
plate with an anodic film to a potential
equal or greater than the maximum peak
potential of the superimposed alternating
current component which will actually be
encountered in the intended condenser ap-
plication. This procedure naturally neces-
sitates the use of an increased area of hoth
anode and cathode surfaces to the extent

0,
that the relationship equals the
c, 40,
desired capacity value. Sueh a resulting
semi- o1 non-polarized eondenser structure
will give absolute stability of initial capac-
ity values but requires a material increase
in physical size and cost.

It is hoped that this article will help
shed some light on a subject that may not
have been clearly understood by some
Servicemen, design  engincers and others
equally interested.

This article has been preparved from data
supplied by cowrtesy of Cornell-Dubilier
Electric Corp.
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INTERFERENCE FILTERS

HERE'S a new profit opportunity for youl
Every modern home can us: C-v QuIETONE
RADIO INTERFERENCE FILTERS. Every service
call will hold additional business for you
when you demonstrate Quietone Filters.

C-D offers this line of practical, efficient
devices, scientifically designed to eliminate
radio and electrical disturbances. Wherever
there's a washing machine, refrigerator, oil
burner, slectric shaver or appliance in the
home—or outside power lines to interfere
with radic reception, there's a need for
Quietone. And there's a Quietone unit de-
signed to meet every need. Talk Quietone to
your customers.

Show it —sell it!

Investigate the money-making possibilities of
these fine items—bearing the twenty-nine
year old C-D seal of quality. Ask your local

C.D jobber about Quietones or write for
complete information. Designed in attrac-
tive colors to matech room interiors.

.
Act now! Sta~t cashing in on this money-
maker. Use coupon below for free
descriptive literatare.

CORNELL-DUBILIER

ELECTRIC CORFORATION
Ifan | Pa:

Taid M.

CORNELL-DUBILIER ELECTRIC CORP.
1014 Hamilton Blvd., So. Plainfield, N. J.

I'icase rush deseriptive Quiclonce literalure
jutmediately.
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simple radio sets, suitable for the
. If you want to know how trans.
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Our 1939 catalog is chock full of
new Standard i3rand Radlos for
Home-Farm-Auto. Over 400 mndels
Alse hundreds of Electric ApDli-
p-ces for the home. Celebrating our
Sith Anniversary with Rig Jar
galns, Write for your copy today.
It's FREE

MODELL’S Dept. ST Cortlandt §0., N.Y.C.

It’s Your Job Today

to prepare for a better radio
job tomorrow!
You ¢an make more money if you have the ability to step
into the important jobs. Today's opportunities go to the
nen with TECHNICAL TRAINING. Our *‘Tested Pian
for a Future in Radlo” tells how YOU can improve your
position. Qur free book glves details, \rite now to—
CAPITOL RADIO ENGINEERING INSTITUTE
Dept. RC-3 3224-16th St., N.W. Washington. D, C.

= -

W E
HAVE
el

NEW CATALOG
1939 AMPLIFIERS

Featuring amozingly low prices;
Free Tnol Offer; 5.Yeor Guaran-
tee. Write for Cotalog No. 3911,

RADIO & THE COPPERS
BRAVE Denver, Colorado, police were
driven into a panic last month when the
city installed 2-way radio in its patrol ears.
So badly were the cops affected by mike
fright, which resulted in their becoming
voiceless or stentorian, that a school of
elocution had to be established. Now they
can say, “There’s a drunk in the gutter on
28th Street” without turning pale.

Last month the soft-spoken, courteous
London Bobbies took a page from the Amer-
ican police book and raised their voices in
thunderous peals. Cruisers were equipped
with hi-gain amplifiers; mammoth speakers
were mounted on their roofs. Now the noted
Courtesy Cops can make their plaintive ery
of “Pull over to the left, there, youse,”
easily heard over Pall Mall (pronounced
Pell Mell for some reason—maybe it's the
speeders) traffic.

THE TELEVISION PICTURE
EWSPAPERS, terrified at the shadow of
television looming on the horizon, gave
considerable publicity to sceptical state-
ments originating within the trade; little
space to the advances which continued to
be made during the past month.

Reason for press’s marked lack of en-
thusiasm is that television impresses papers
as far more serious competitor for adver-
tising revenue than even radio has been.
Advertisers’ axiom is that “l1 picture is

Please Say That You Saw It in RADIO-CRAFT

THE RADIO MONTH IN REVIEW

(Continued from page 519)

worth 10,000 words"”; broadcast words can
describe preduct’s use and package, but can
not actually show them; television ean and
will.

Carlton L. Dyer, managing director of
Phileo’s British branch, visiting U.8., said
that television would progress more rapidly
here than in England. He also mentioned
“statie,” transmitter cost and short range
of “U-HF.” But the erudite N. Y. Times
headlined his story, “Dyer Sees Barriers in
Television’s Way.”

Algo  headlined with an anti-television
slant in papers last month was a statement
to stockholders by E. F., McDonald, Jr.,
pres. of Zenith Radio Corp. It is true that
Commander McDonald said that offering
television reccivers for sale to the public at
the present time “is, in my opinic n, unfair”
—but the fact that Zenith was planning
immediate experimental broadecasts of high-
definition television, and the production of
test television receivers was played down.

A story under the by-line of Guy Bart-
lett, of General Electrie, appeared in the
N. Y, World-Telegram. In this were an-
nounced plans for a television transmitter
near Schenectady, for the production of
console and table model receivers, and for
a demonstration off these at the N. Y.
World’s Fair.
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Enlarges with clarity up 10 8 x 10 inches. las special
camparument to carry extra film_roll and tripud socket
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film in color or black and white—takes 16 pletures.
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Dr. W. R. G. Baker, chairman of the same
company’s racdio and television management
committee, further analyzed the new art’s
problems. raising again the old questions of
how to pipe programs, how to determine
programs’ relative entertainment value—
and how to finance hroadcasts.

Farasworth television was demonstrated

and suceessfully—in San Francisco.

N.B.C. televised the automobile show in
New York, and also televised a fire, near
which a mobile unit happened to be when
the flumes broke out, last month.

But perhaps the greatest strides were
made by the comparatively unpublicized Don
Lee Broadeasting System. Harry R, Lulicke,
director of television for the Western net.
secured patents on methods and apparatus
for synchronization. Rights under these
patents were recently sold to RCA. Also in
the past months, the net shifted the sound
channel of its station, W6XAQ, from 54 to
49.75 me., bringing it closer to the 45 mec.
video channel, for easier “ganging” in the
reeeivers. The net also broadeast on Christ-
mas a 25-minute drama which, it claims,
was “'the first television Christmas vehicle.”

Allen B. D Mont Lubs. report a rushing
business in television receivers “despite the
absence of progranis.” Explanation was that
dealers are using the apparatus in displays,
as crowd-catchers.

Aeross the IPond, London reported that
television sound programs. originating
there, were picked up and relayed in India!

Italy deerecd last month that users of
apparatus which creates interference dis-
turbing to radio or video reception are lia-
ble to fines.

German police televised an overceat found
beside the bady of a murdered man, to whom
it did not belong. However, the murderer
still eluded the nolice, at last reports.

Direct pick-up of a play an the stage of
a London theater was made successfully.

British R.M.A. members planned a co-
eperative drive to publicize television in
January.

They also planned to make last Xmas a
television one, and hoped for the sale of
3.000-4,000 receivers, to supplement the
£,000-7,000 now in usc.

The British Agsn. Meeting FEducational
Seetion discussed television as an aid to
schooling. They decided it would be enter-
taining, instructive, incxpensive.

Faegimile is still advancing, with more
newspapers and broadcasting stations tak-
ing out transmitting licenses almost weekly.
Last month W. G. H. Finch, pioneer in the
facsimile field, received 3 new U.S. patents
covering the use of a continuously operated
3-pang scanning pen, which increases the

speed of transmission and reproduction
l thrceefold.
SUDDEN DEATH

ADIO Technician John Hersh, disap-

pointed 1n love, built an clectrie chair.
T'inning a note on his hreast to warn others
not to touch him hLefore turning off the
current, he seated himself in it and threw
the switch. The chair worked perfeetly, ac-
cording to the Chicago coroner, last month.

In Kamatipura, India, 8-year-old Vasund-
hairabi Sambha went onto the corrugated
iron roof of her home. Someone’s shorted
antenna, touching the metal, apparently

(Continued on following page)
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COMBINES

Mutual Conductance
Power Output

Emission
. .. 111 ORE simple test e

i

None have dared
to build a tube
tester to equal
this performance.

ALL THREE TESTS_Tube engineers tell you that
all three tube characteristics must be tested—
mutual conductance, power output. and emisslon.
No one alone is enough! The TUBEMASTERS
do this and more.

LOCTAL AND 35V TUBES—\'ou need to test
these new tuhes every day. The exclusive full
roaming infinite combination selector system pro-
vides accurate loading of each element on every
new tube. Two Year Guarantee against obsoles-
cence.

ILLUMINATED PANEL AND METER —Both in-
directly lighted from below for impressive appear-
ance and ease of reading.

SIMPLE TO USE— Only four in-line controls.
Read the giant roll chart and set controls in same
order. No lost time or emharrassments.

TESTS BALLAST TUBES AND PILOT LIGHTS
—Ne need to buy separate testers for ballast tubes.
TUBEMASTER data sheets cover every type of
ballast tube.

COUNTER AND PORTABLE TYPES—Complete

as illustrated and described.
Write for descriptive bulletin net $34.50

FREE

"How to design
a tube tester"

-
] ]
H John Meck Instruments :
g 162-D N. May St., Chicago, U.5.A. )
] L]
B Send me at onee the new engineering bulletin on B
B “llow to desivn a tube tester.”” and cutuloks on |
g Your complete ilne of lastruments. »
] ]
] 2
: ST SAAnan0 0000 a0 a0 Han 8 00E6a00 06000000000 0g :
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: Atldress :
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supplied enough current to cause a shock
which knocked her from the roof. Her body
was found 4 floors below.

Walking in her garden, Mrs. Ethel Ing-
ham, of Middlesborough, England, touched
the antenna lead-in beneath a window. The
meter of an expert called in by the coroner
is said to have indicated 185 volts betwcen
“the aerial terminal screw and the lead-in
through the window.” Heart disease was
cited as a contributing cause to Mrs. Ing-
bham’s death.

Not death but destruction broke loose
near Piedras Negras, Mexico, where station
XEPN was destroyed by explosion and fire.

One of the station's owners and its Ameri-
can manager had a controversy, as a result
of which the latter hired 5 guards. That
night, after the manager had gone homne, the
explosion oceurred. One of the guards
turned up missing.

Neither death nor destruction, but catas-
trophe for one. He was a young resident of
Atlantic City, who so over-publicized his
plan to eliminate automebile accidents
through radio propaganda that the police
removed him to a hospital, after he had been
given a mental examination., His promotion
included placarded taxicabs, an airplane
with an advertising trailer, and an imagi-
nary request for an imaginary interview
from President Roosevelt, last month.
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SERVICING
QUESTIONS & ANSWERS

(Continued from page 539)

l (A.) Your deseription of operating symp-

toms with a Crosley model 167 receiver
points to improper grid bias voltage on the
type 42 output tube. This is probably the
result of leakage in the coupling condenser
which would buck the negative grid voltage,
or excessive leakage of the output tube
cathode bypass condenser. We advise that
these 2 condensers be checked at once, by
substitution, if other means are not avail-
able.

"PLUNK”—"PLINK"

(121) W. J. Thomson, Ottawa, Ontario,
Canada.
(Q.) What are the probable causes of a

MoToR |

sound in the loudspeaker when the A.C. line
switch is turned off ?

The sound is like “plunk” with the volume
' control off and ‘“plink” (smile if you must)
' when on full. With the control off, the
sound is not further affected by removing
the diode detector or 1st audio tube, but
removing the 2nd audio tube it is com-
pletely stopped. The 3rd stage is push-pull
45’s to a 12-in. P.M. speaker.

The radio set is a home-made super.

(A.) The sounds, which you describe, that

are heard when your receiver is switched
off are entirely normal and expected. Since
the rectifier and output tube filaments or
heaters require a moment or two to heat
or cool, the receiver is in a ‘live” condition
for this brief period. The are created by
the breaking of the line switch is thus re-
produced. In receivers employing indirect-
heater type tubes, it is not unusual to ex-
| perience gradual fading reception, after the
receiver has been switched off, until the
tubes have cooled.

ST

OPERATING NOTES

{Continued from page 530)

6D6, 6C6, 25Z5, and a ballast tube. The
pilot light burns out repeatedly, and no
wonder!

Checking the ballast tube, a Clarastat
type BM36C, I find that it calls for twe
200-ma, pilot lights in series, and this set
has only one!

To correct this at low cost, insert a
30-ohm resistor in series with the pilot
light. A burn-out greatly affects the out-
put of these small sets.

H. Buck

FAIRBANKS MORSE CHASSIS MODEL 56

The filter condensers in this model often
become leaky (in both the mechanical and
clectrical senses). After replacing the con-
denser, trouble is often experienced with
a non-oscillating 6A7T tube (circuit). Close
examination will show the electrolyte from
the wet filter condenser has corroded the
socket of the 6A7 enough to cause non-
oscillation, either by poor contact or by
shorting. A new socket is the only remedy,
as the electrolyte leaks between the 2
laminations, thus causing a low-resistance
leakage path.

RCA VICTOR R7
The screen-grid resistor and screen-
bleeder on the type 35 tube are frequent
offenders. They should be replaced by
l-watt wire-wound units whenever this set
comes into the shop, to avoeid repeat serv-
ice calls.
Howarp H. ArRNOLD
Arnold’s Radio Service
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You Caiz ELECTROPLATE
Easily with a BRUSH

OMETHING new for radio men—
something which gives yvou the op-
portunity to make additional profits—or
to improve your type of service. Here’s
an ELECTROPLATING KIT amazingly
simple to operate—vou just Electroplate
with a Brush!

NOT A TOY!

You can eclectroplate for profit, hundreds of
things in the household——ashtrays, fixtures, water
faucets, worn brackets, door knobs, musical in-
strurments, jewelry and silverware and other
articles. It’s an indispensable piece of equipment
to you for plating articles in hotels, apartments,
office buildings, medical and dental offices, fac-
tories, schools, laboratories, ete. Exactly the same
outfit (but larger) is used professionally by elec-
tricians, radio service men. sutomobile repair
shops, etc. Requires one single dry cell 1%-volt
battery to operate.

And for radio work, you can electroplate tar-

nished receiver parts, eseutcheons, contacts, worn |

radio parts and accessories, and display chassis.
Put this REAL ELECTROPLATING KIT to use
immediately—make it the most useful article
in your shop or laboratory. And, you can get it
abs:)lute]y FREE (except for sligcht mailing
cost).

Send your subseription today to RADIO-CRAFT
for One Year (12 issues) and receive absolutely
FREE this REAT. ELECTROPLATING KIT.
New subsecribers are accepted or you may extend
your present subscription another twelve months
under this offer. Mail your remittance of $2.50
(plus 10¢ for shipping charge on kit) to the
publishers of RADIO-CRAFT (Canada and for-
eign $2.85). You will promptly receive your
FREE, REAL ELECTROPLATING OUTFIT by
return mail. Use the coupon below to order your
subscription.

99 Hudson Street New York, N. Y
Ly i N R R R R N LN 0N B B B F 0 R 3 J ]
RADIO-CRAFT RC-339
99 Hudson Street. New York, N. Y,

Gentlemen: Enclosed you will find my_remittance
$2.50 for which enter my subseriplion to RADIO-CRA
for One_Year {12 Issues). Send me promptly my FREE.
R'EALM%[;‘{-‘L'PROPLATINQ QUTFIT {Canada ana for
elzn £2.85).

in U. S add
shipping charges oh kit.

O Kew Bubseriber O Extend FPresent Subseription

of
FT

only 10e additlonal to cover

City

{Send_remittance by check. money order or unused
U. 8. Postage stamps. Begister letter If you send cash

or awamps.)
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THE LATEST RADIO
EQUIPMENT
(Continued from page 544)

0.2-meg. up to 300 megohms. Designed for
use where resistance measurement require-
ments call for extremely broad coverape
plus constancy in operation, this model 763
ohmmeter (shown below) can be used with |
good results on the top range as a modified
“megger” wherein 125 V. (maximum cur-
rent 50 microamperes) is available for in-
sulation tests. A line-voltage control is
provided.

The indicating instrument requires only
50 microamperes for full-scale defiection.
This high sensitivity permits accurate re-
sistance measurements in circuits where the
measuring current must be kept at a mini-
mum. Condenser leakage up to 300 megohms |
is easily measured.

The test circuit has been entirely isolated
from the A.C. line in order to prevent
shocks to the user when external leads are
employed. A filament-type wvacuum tube,
having characteristics that permit instan-
taneous readings, acts as a rectifier to sup-
ply 125 V. for the 300-meg. range.

OHMS
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illustrated on page 544, {ltem 1727
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The Lower [ouse, in Washington, has
been wired for sound. Architect David Lynn
deseribes the apparatus as “the most up-to-
date in existence.”

And a Toledo school, wired for sound, has
run some teachers into a peck of trouble
when it was learned that one of them had
used the equipment to eavesdrop on pupils
Bet that teacher learned plenty!
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In your spare time at home you can give
yourself a thorough education in Radio,
Electricity, Sound, Television, Cathode-Ray
Tubes, etc. Sounds like a lot, and it is a
lot, but it's all given to you—36 different
sUbjects in all—in Ghirardi's big sclf-study
radio book. You can spend more time and
moncy elsewhere, but you'll never be able
to find a quicker, easier, more etonomical
way to fit yourself for a good radio job.

It comes easy to you because of
the plain, simple language, free-
dom from mathematics, clear and

thorough explanations, scads of
illustrations—these are what
speed up your training!

HERE'S WHAT YOU GET:

Sound—FElectrical Theory and
Prineiples — Eleetrical Cur-
rents Electro-magnetlsm -
% Transformers— Inductance
N Condensers —Measuring In-
struments— Radioactivity
Broadeasting — Recelving —
-Vacuunt Tubes—Amplifiea-
tion Nuperhets — Colls —
Speakers — Receivers of all
t¥neg— Short-\Vave — Auto-
Tiadio — Public Address
Photoelectrie Cells—Cathode-
Ray Tubes Televislon —
Testing and Servielng
Sound Motlon Pictures
Reference Tables—FEite.
Follow the example of smart
radio students and schools
the world over, who use
“Ghirardi’” more than any
other radio book ever writ-
ten. Get started TODAY!

HowTURNER

Microphones
sAdd Broadcast Quality

*Modernize your Rig
. at Low Cost

TURNER offers 24 different
microphones, streamlined for
professional appearance and engineered to as-
sure broadecast quality reports, to enable you
to improve your equipment at amazingly low
cost. Used by thousands of hams and PA men
the world over.

There’s a TURNER mike for every pur-
pose—indoors or out. With the TURNER Dy-
namics and Crystals. you reduce feedback.
breakage and blasting troubles. Own a micro-
phone that wins you praise and doubles your
enjoyment. See the TURNER mikes and
equipment. Write today for TURNER'S Free
Mierophone bulletin No. 40-C.

- Tear Out and Mall Today = = = —= = .|

TURNER CO. Cedar Rapids, lowa

Please send mo Your Freo Jiercphone Bulletin
No. 40-C.

Name
Address
City ..
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SPRAGUE

ATOMS
::?'!f L.I.I,ﬂ: tredt M f‘* gt

YOU SAVE 2 WAYS!

Sprague ATOMS (Midget
Etched Foil Dry Electrolytic
Condensers), save you a whale
of a lot of money—and they
save space, too! You’ll find
them far better than most of
the big old-style electrolytics

for which they are used as
universal replacements. Not a

“blow-out” in a carload. Unques-
tionably the highest quality mid-
gets,—the smallest midgets—and

the only midgets made in a full
line of dual capacity combinations
with common negative !
leads. Write for catalog.
See your jobber today!

HOW'S THIS
FOR VALUE?

This dual 8-8
mfd. F

$1.00. A single
8 mfd. ATOM
lists at 60c.

SPRAGUE
PRODUCTS CO.

Marih &d

FREE TRIAL OFFER

NEW REMINGTON NOISELESS PORTABLE!

K AS LITTLE AS

oms, Moss

Famous
Noiscless [orlable that
Tay a3 lQittie as 10c a day.

Remington

speaks in s whisper.

Quaranteed by the factory. Standard Keyhoard
Aulomstic ribbon reverse. Variable line spacer
and all the ronveniences of the fnest portable ever
bullt. PLUS the NOISELESS feature. Act nhow.

Send coupon TUDAY for detalls.
You don’t Ri5K a Penny

We send  you ltrmington Nolseless Portable for
10 doys' free tria). If not satisfled, send It back,
We par all shipping charges .

Typing Course and Carrying Case

You will recelve FItER 8 complete simplified home
eo\lrsel h; 'l‘lmlrr:’ Tyl;\inl A handsome sturdy carrying
case Is include o obllgation, fail

full details—NOW. S

Remington Rand, Ine., DepL 189-3,
465 Waslungton St., Bufrale, N.

Tell me, without ohligation. how to
of a new Remington Noiscless Iormhh-

get a Free Trial
including Cay

H"Icm: (;,a;s-ch::&llln:ﬁw’ll"a?lnu Course for as little us
WU 5000000000000 0000090 0009900000 0000000 00000088609
Address ... -v.vviiiiiiiiiretairiatniranoiee iy
(&57 ©0000000000000a00000000000000000G State ..iiiieans

RADID o ELECTRICAL ENGINEERING

ELECTRICAL ENGINEERING Spt 293¢ '.'.‘.?

trlul fl-ld Prcp.re yourull‘ u Low Cost, lor secure
n understand uulckl

RADIO ENGINEERING 52, fine, contse in"ra

a
Expar ’"“&.’:."’L“‘., G Pletio
. inhe ploma on comaple n .
$25. elther cou ferred nlan
Get copl Iel nr 8chool  cal
maznln-.-- complete detalls.

LINGOLN EMGINEERING SCHOOL, Box 93!-C3, I.INNII.N, HEBR.

Tratns you
hchrlci-n

RADIO-CRAFT

WORLD-WIDE TELEVISION PROGRESS—A REVIEW

(Continued from page 529)

on the propagation of the quasi-optical
waves used in television, it may be found
that the stations have a somewhat greater
service range than has been expected. Thus
Alexandra P'alace is now regarded as hav-
ing a useful range nearer 50 miles than 25.
Should this prove generally true it would
be a matter of no small importanece, since
doubling the vradius quadruples the area
covered, and by increasing the population
within range of television transmitters
would materially reduce economic difficul-
ties of distribution.

At this writing experimental
transmissions have begun
from a transmitter on the Amerika-Haus
in Berlin. The power is between 15 and
20 kw,, or approximately the same as Lon-
don, which is rated at 17 kw. The definition
is the same as in the United States, 441
lines, but the frame frequency is 50 per
second. Two other transmitters are planned,
one on the Brocken in central Germany,
and one in the Taunus mountains in the
West, all to be connected with coaxial
cables, Studios are designed for G-camera
operation.

An image 12x10 feet has been shown in
a theatre by Fernseh A.G., which has a
cross-licensing agreement with Farns-
worth in the United States. There are also
reports of a 7500-line image. Cathode-ray
tubes up to 26 ins. diameter have been
built. The cost of receivers is said to range
between $175 and $1,000, with $320 as an
average.

Germany

The Germans have had a television-
telephone service in operation between
Berlin, Leipzig, and Nuremberg for
some time, and this summer the coaxial
cable was extended to DMunich. Me-
chanical scanning at 180 lines, 25
frames per second is used, and the re-
production is reported to be consider-
ably distorted and not free from
flicker. The principal attraction is
novelty. The cost of a 3-minute con-
versation is only RM 4.80 ($1.92), plus
a small charge for notifying the person
called; both parties must of course be
present at the televising points in their
respective cities.

The Eiffel Tower transmitter
is rated at 25 kw., which is
more powerful than Berlin or London. Its
signals have been viewed at Brighton, 180
niiles distant, The station transmits daily
for 2-% hours. There are reports of a
12x9 ft. theatre demonstration, with quality
approaching 16 mm. projection. (We have
not come across any information on home
receivers or the extent of distribution of
programs.)

France

DEVELOPMENTS IN THE UNITED STATES
The RCA-N.B.C. experimental trans-
missions from the Empire State Tower in
New York City were initiated in July, 1936,
and, with interruptions to permit changes
in the equipment, have continued since that
date. The system operates with 441 lines
and 60 frames per second (the general
arrangcments, studio-transmitter linkage,
ete.,, remain as described in our 1937
report). A great deal of operating and pro-
gram data has been gathered and it has
just been announced that on the basis of
this experience television in the home is
regarded as “technically feasible.” Accord-
ingly, RCA promises a limited program
service and the marketing of receivers be-

fore the opening of the New York World’s
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Fair on April 30, 1939. Television trans-
mitters will alse be available, and those
RCA licensees who desire to manufacture
visual receivers will receive the usual
technical cooperation.

The N.B.C. television studio in Radio City
is a room B0x30x18 ft., no larger than a
single, medium-size lHollywood set. A sur-
prising variety of scenery is accommodated
in this small space. Since television, at the
present stage, is dramatically a close-up
art, the sets are small and can be disposed
about the room in such a way that while
the cameras are shooting one set, another
is being moved into place, with 4 minimum
of disturbance, for the next shot. As an
example of this economy, in one play a cer-
tain door was used, with a nameplate, as
the exterior entrance of a residence; sub-
sequently the nameplate was removed and
tite sume door became part of an interior
scene—an office in Scotland Yard; finally
the whole wall was taken out and the same
area became o cellar., Most of the sets con-
sist merely of a back wall with appropriate
props in front of it.

The receivers are equipped with screens
10x7-% ins. Although too small for con-
venjent viewing, the images are bright and
sharp, and carry sufficient detail to depict
emotions, when rather breoadly played, in
close-up or semi-close-up. Medium and long
shots merely show the figures and are
used mainly for entranees, exits, establish-
ing settings, ete. (However, when the
action is sufficiently dynamic—fights, acro-
baties, ete., the long shots do have enter-
tainment wvalue.) In the main, the story
must be carried with 2-shots; a 3-shot is
on the borderline of effectiveness. Film
takes of exteriors are sometimes intercut
to good advantage.

The principal weaknesses of the run of
N.B.C. studio productions have been me-
diocre dialogue, stereotyped situations, and
similar remediable faults of material.
These have been excused on the ground
that as the performances have not been
public, the content has been regarded as
purely incidental, the essential effort being
to determine the visual possibilities of the
niedium and to solve technical problems.
When the material has been up to the mark
the results have been definitely entertain-
ing, even with the small screen. One of our
members who withessed some of the demon-
strations found it dificult to concentrate
on the engineering features—his attention
was constantly diverted to the action. This
i3 as good a test of centfertainnent quality
as any.

In June of 1938 a number of New York
department stores demonstrated television
reception, using the LEmpire State trans-
missions. The pictures were mostly in the
5x4 in. range and the receivers were priced
at $195 to $225. Public interest was
aroused, but only a few sales were re-
ported. The flurry ended when the trans-
mitter shut down for adjustments. The real
test of publie response will come in 1939,
when regular service is initiated and re-
ceivers become available in & number of
types and sizes.

Enginecering developments in the United
States have been mainly in the directions
outlined in our 1937 report, and parallel
those reported abroad. P'rogress is slow and
laborious, but steady. In general, the ad-
vances listed above for the foreign field
are cither the results of American inven-
tion, or they can be duplicated here when-
ever it becomes expedient.

Demonstrations other than those de-
scribed above have been offered, but as we
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have not witnessed any of them we shall
not attempt to deal with their results. Dur-
ing 1939 a moderate extension of local tele-
vision coverage is in prospect in various
parts of the country. The Columbia Broad-
casting System’s Chrysler Tower trans-
mitter (in New York City) is expected to
be installed early in the year and to begin
regular operation in the Spring (or shortly
after this issue of Radio-Crajft appears on
the newsstands—Editor).

A considerable number of applications
for experimental television licenses are on
file with the Federal Communications Com-
mission, and one of them, which indirectly
invelves a motion picture company, has just
been granted to the Allen B. Du Mont
Laboratories of Passaic, New Jersey, for a
station in that neighborhood. Paramount
has purchased an interest in Du Mont and
advanced an amount, reported to be $50,000,
toward the expenses of research for one
year.

In Los Angeles {which, as we pointed
out in our 1937 report, may reasonably be
expected to carry over into the field of
television its importance as a broadcasting
and motion picture production center) a
station of the Don Lee Broadcasting Sys-
tem has been televising for some years.
The present standard is 300 lines at 24
frames per second, visual frequency, and
the schedule calls for about 8 hours a
week, both film and live subjects being
scanned. The visual broadcasts of the 1 kw.
transmitter are received by experimenters
not only in Los Angeles, but in surround-
ing towns as much as 30 miles away.

The Farnsworth Television System was
demonstrated in Hollywood last summer.
The picture was in black and white and
about 9x12 ins. in size, the image com-
posed of 441 lines and 60 frames per second.
The picture was bright and had consider-
able entertainment value on close-ups. The
longer shots were not as effective.

CONCLUSIONS

We pointed out at the beginning of this
report that the long experimental phase of
television development is about to culmi-
nate. This does not mean, of course, that
experimentation is at an end. On the con-
trary, the experiment now takes on a
larger scope, with the emphasis shifting
from technical research (although technical
development will simultaneously be intensi-
fied) to economic and social aspects. The
public, from the role of spectators, will
become participants in the project, and on
the extent and manner of that participation

1939

the effects on the motion picture industry
will depend.

That such effects will be evident in
the next 2 years is altogether to be ex-
pected. That the repercussions will re-
sult in revolutionary changes in motion
picture production and exhibition with-
in that period is unlikely. The com-
plexity of the television field and the
magnitude of its artistic and financial
problems, we have pointed out before,
are an automatic brake in this respect,
and it might be added that this is true
of competitive and cooperative poten-
tialities alike. As regards the latter,
when television comes into its own it
may well open up a vast market for
films especially designed for television
distribution. Should competitive factors
predominate, it is quite obvious that
the strongest interests in the television
field cannot afford to ignore their own
very substantial stake in the business
of aural broadcasting. Although radio
ijs nowhere near the end of its growth,
finaneially it has beceme a mature in-
dustry, mindful of its investment in
the present while looking into the
future, and this tendency constitutes
a protection, if one is needed, for the
other entertainment industries as well.

And yet, modern technology has its own
dynamic imperatives. It will not and should
not stand still. New industries are needed,
and if their coming is troublesome, it will
be far more troublesome if they do not
come. Television is one of them and it is a
vear nearer. We therefore repeat what we
said in our last report: that the situation
is one which calls for continual observa-
tion and analysis by the Motion Picture
Industry, and to an increasing degree as
events take their course. Accordingly the
Committee i3 of the opinion that the
Academy Research Council should ‘mmedi-
ately proceed to a more thorough consider-
ation than has been undertaken in the pust
of the prospective relationships between
television and motion picture production
and exhibition.

In the opinion of the Committee this in-
vestigation sheuld cover the artistie, techni-
cal, legal, and economic phases of the sub-
ject. Therefore, in order that future activi-
ties may encompass all phases of the sub-
ject, the Committee recemmends that it be
enlarged to include representation from
those other branches of the industry in a
position to contribute a wider background
to its considerations.

FIRST DAILY NEWSPAPER BY RADIO FACSIMILE

(Continued from page b555)

tion to the amount of light reflected from
the copy into the ‘“electric eye.”

RECEIVER OPERATION

The antenna of the receiver set in the
home picks up these waves. The receiver, a
closed cabinet with no dials to be operated
or adjustments to be made by the owner,
contains continuously-feeding rolls of pa-
per and carbon paper which pass over a
revolving metal cylinder from which a
small stylus projects.

Pressure, varying with the intensity of
the radio waves, is exerted on a metal bar,
parallel to the axis of the cylinder, beneath
which the paper and carbon is fed. Thus
the black and white of the original copy
scanned by the “electric eye” is duplicated
on the paper passing over the cylinder of
the receiving set which is synchronized
with that of the sending mechanism.

Printed on only one side, the copy may

be cut or folded to make pages of the fac-
simile newspaper. It is unnecessary for the
reader to be en hand when a broadcast be-
gins since a clock, set for the scheduled
time, will automatically start the receiving
set and stop it at conclusion of broadcast-
ing, It requires 15 minules to transmil one
page.

One of the receivers has been set up in
the engineering department at Washington
University, which is co-operating with sta-
tion WIXZY in a study of problems in-
cident to actual broadcasting outside a
manufacturer’s laboratory.

Station KSD’s engineers have closely fol-
lowed developments of radio facsimile
broadecasting since 1934. Last April, RCA
agreed to supply equipment necessary for
an experimental program.

(Last month Paramount newsreel made
sound films of this “radio newspaper” being
received in Mr., Coe’s home, Variety re-
ported—FEditor)
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EVERY-
THING

IN RADIO
IN THIS BIG NEW 1939
Radolek Profit Guide.

Radolek has everything under
one roof. When you order,
you get just what you want
promptly and_economically
Over 25.000 Radio Service-
men and Dealers now depend
upon Radolek Service, Send
for your copy of this big book,

OVER 12,000 REPAIR PARTS.
Parta to repalr any radio recelver
made. All leading brands, Eiery
ftem guaranteed! And all at prices
that SAVE YOU MONEY!

ALL TUBES, RCA, Syvanla,
Raytheon, Phileo. ote. Includes
Kellog, special \lnlemc t¥bes alid
transmitting tubes

TEST INSTRUMENTS. The most
complete line ever displaved in
any catalog. Latest improved mod-
ols that provide every concelvable
test necessary for thorough radio
recelver analysls,

COMPLETE PUBLIC ADDRESS
DISPLAY. New 1039 model public
address amplifiers with oulputs
from 10 to 100 watts. Complets
P.A. Systems for permanent, Mo-
bile and Portable installations.
Attractively designed and priced
for greater profits.

LATEST RADIO MODELS, The
super values of 1939. New 1'hono
Redio combinations. Automatic
tunlng gets. Strikingly beautiful
cabinets. Also new ‘‘Ham™ re-
celvers and transmittersl

COMPLETE AUTO RADIO SEC-
TION. Includes vibrator replace-
ment HKulde, new auto aerials
custom panel control platey for all
Euwmoblles and new Delco Auto
ets.

3000 NEW ITEMS OVER PRE-
VIOUS EDITION. New Items to
kive you new ideas in conducting

your business on a more profitable
basls

Ghe RADOLEK (%.
601 W.Randolph,Chicago, Dept.C-27
Bend the 1939 Radolek Radio Profit Guide
FREE.
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3 Great
Engineering
Features

Make

CONTROLS

Permanently
QUIET

All picneered and perfected
by IRC . . . All three avail-
able only in IRC Type CS
Volume Controls ., . . and at
ordinary control prices.

NO SLiDE
NO FRICTION

Motal-to-metal, sliding contact be.
tween rotor arm and end terminal
is “‘out.’” Noise hasn't a chance.
The IRC Silent Spiral (positive
contact) Connector sees to that.

55 THE GLIDING
r;';.v-" ELEMENT RIDER

Instead of a single “‘rough-riding”™

contact to element, live separate
spring-like contacts give a cush-
ioned ‘‘knee-action’’ eftect. Con-
tactor acts independently: each
tracks smoothly in petfect unison:
each is plated, rounded, smoothed
to avoid abrasion and wear.

) smooTH
%' AS GLASS. ..

The ideal surface for noise-iree
contact is supplied by the famous
IRC Moetallized type resistance ele-
ment permanently bonded to a
moisture.proof bakelite base. You
can actually feel the difference as
the 5-Finger Knee Action Contac-
tor is rotated across this element.

INTERNATIONAL

RESISTANCE COMPANY
401 N.BROADST.. PHILADELPHIA

RADIO-CRAFT for

BOOK REVIEWS

RADIO TROUBLE-SHOOTER'S HANDROOK,
by Alfred A. Ghirardi (1939). Published by Radio
Technical Publishing Company, Size 8% x 11 ins.,
518 pes., 134 illustrations, bound in black gold-
lettered Fabrikoid. Price. $3.00.

Mr. Serviceman:—How many times have you
wished that you could immediately put vour fin-
gers on eertain tables, color codes, tube charts
and other items indispensuble in radio service
work which you knew were “around some place”™
but which you couldn’t spot at the instant? 1t
happens innumerable times every day in the
weck with every Serviceman, no matter how well
organized his shop may be kept. The amount of
time wasted in the aggregate must represent a
tremendous loss in dollars and cents.

For this reason we feel that “Radio Trouble-
Shooter's Handbook'™ is an exceptionally worth-
while contribution to radio servicing literature in
view of the fact that it contains between two
covers practically all the important reference ma-
terial that the average Serviceman has scattered
around for handy ( ?) reference or at least wizhes
he had available.

Space does not permit a detailed description of
the contents but the following breakdown will
convey the importance of this book, Its centents
is clarified in sections as follows: Case Histories—
a service which Radio-Craft originated as Op-
erating Notes—of over 3,000 different set models ;
Intermediate Frequencies of over 15.000 Super-
hets. ; Cross-Index of Corresponding Model Num-
bers of Different Makes ; Trouble-Shooting Charts
for Home and Car Radio Sets; Car Ignition Sys-
tem Diagrams; Servicing Sound Recorders and
Inter-Office Communicators; Grid Rias Resistor
Chart; R.M.A. Color Codes for Resistors, Con-
densers, Transformers, Loudspeakers and Wiring;
Wire Tables; Radio Formulas; Power Supply
Design Data: Directories of Set, Tube and Parts
Makers, and Test and Sound Equipment Manu-
fucturers; and Answers to Numerical Problems
in “Modern Radio Servicing,”” by the same author
{1st edition, 3rd printing).

MIKROPHONE, by Otio Kappelmayer (1938).
Published by Deutsch-Literarisches Institut J.
Schneider. Size 5% x 8 ins.. paper covers, 103
illustrations, 143 pages. Price 4.20 rm. (approx.
$2.00).

Radio at last has a book devoted exclusively
to the microphone. Let us warn you right at the
start, however, that the hook is written in
German.

This does not change the fact that the circuits
and illustrations are duite understandahle in any
language, and are highly informative except for
the fact that the condenser values and diagram:
are indicated in centimeters: and, hence, must
be converted into micromiecrofarads by consider-
ing these two terms ecqual (for example, 500 cm.
equals abproximately 500 mmf.). Diagrams of
the various amplifiers should be fairly easy to
apply to American practices.

Microphones of the condenser, ribhon, crystal,
magnetie, and carbon types ure described at con-
siderable length. Photographs and detailed draw-
ings help illustrate the various descriptions.

PRACTICAL ELECTRICITY, RADIO, REFRIG-
ERATION. AIR CONDITIONING AND DIESEL
ENGINES. Complete Reference Set or Library,
prepared by Coyne Electrical School teaching and
technical staff. Size 9x 11%: ins., 1,190 pages,
2,012 illustrations. 1938 Revised Edition, lcather-
ette covers, price in 3 hound volumes, $12.00: price
in one large wxingle volume, $9.45,

The set covers fundamentals of Eleetrieity and
Radio; Alarms. Signals and Telephones; Elee-
trical Wiring; Armature Winding and Motor Re-
pairs: D.C. and A.C. Moturs, Generators, Con-
trols, Switchboards, Dynamie liraking and Gen-
eral Operation and Care of D.C. and A.C. I"ower
Fauninment : Power Factor Correction and Modern
Electrical Maintenance Methods: Automotive -
nition ; Storage Batteries : Refrigeration and Air-
Conditioning ; Diesel Engines, Care and Adiu-t-
ment : Radio and Sound Eguipment Prineiples,
Avnlications, Servicing and Repanir: Television
Principles and Fouipment.

The set has been prepared in simple languame
and is very well illustrated. It is hirhly interest-
ing and easily understandable by students. la¥men
or practical workmen in the ficld.
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{ SUPERIOR PRESENTS 5 INSTRUMENTS )

from its NEW 1100 series!111] Never before has Superior
offered so much for so little! Always the Best Buy in the
Instrument Field, Superior in this new 1100 series gives
v you even more valuel We have incorporated many refine-

THE NEW MODEL 1110-
A.C. - D.C. VOLT OHM MILLIAMMETER

A Midget in Size

A Giant in Performance

Features modern 0-1 d’Arsonval type meter, precision resistors, neat
etched panel housed in new striped fabricoid case.

SPECIFICATIONS:
0-1.5 velts D.C. 0-500 ohms...... 500-500.000 ohms. 0-15 wvolts A.C.
e-i5 volts D.C. 0. ma. D.C. 0-40 volts A.C.
0-25 woits D.C. 0-10  ma. D.C. 0-75 veolts A.C.
0-75 wvalts D.C. 0-i00 ma, D.C 0-200 volts A.C.
0-500 woits D.C. 0-500 ma. 0.C 0-1200 volts A.C.

with batteries, test leads am]
x 3y, Shipping weight,

Model 1110-8 supplxed complole
instructions. Size: 8,-} X 5”
Our net price. .

785

pounds.

SUPERIOR INSTRUMENTS ARE

ments, many new features . . . all proven to be sound
and practical. We urge you to read the descriptions below
carefully; sce how these instruments fit your needs. Buy
direct from manufacturer and save 50%.

GUARANTEED FOR ONE YEAR J

Signal
Generator
with

Audio
Frequen-
cies

SPECIFICATILONS:
t. Comblnation R.F. and Audio SIgnal Generator. R.F. 100 K, tn 00 Me.. AF—
100-7.500 cycles. A1l Direct reading. all by front panel switching. 2. R.F, and AF.

or with A.K. tany frequency) modulating -R.F.
3. Accuracy s wlthin 1% on IF. auud Broadeast bands; 2% on h.hcr freguencies.
4. Audlo frequencies in 5 bands: 100, 100, 1oou. 5000. and 7300 cles. 5, Giant
alrplane full vision. direct-reading dinl. 6. Condenser and other leakiges tested to
100 megohms. 7. All serciees on 90-130 volts A.C. or D.C. (any frequency).

S'"BS

outpit  Independently obtalnahle alol

Model 1130-8 comes complete with tubcs, test leads, carrying
handle, instructions. Size 12” x 9” x 6%,". Shipping welght
15 pounds. Our net price, ., .. ..............

----------------------------------------------------------------------------------Jg-

THE NEW MODEL 1150-S
SUPER-ALLMETER

Featuring the New Sloping Panel

A gonuine achievement! For accurate and rapid
measurements. Note the following features: A.C.
and D.C. Volts, A.C. and D.C. currents. Resist-
ance. Capacity. Inductance. Decibels. Watts,

SPECIFICATIONS:

0-15. 0-150. 0 750 volls D.C.
0-15. 0-130. 0-750 volis A.C.
D.C. Current: 0-1. 0-i5. 0-150. 0-750 ma. D.C.
AL, Current: 0-15. 0-150. 0-750 ma. A.C.

2 Reslstance Ranges: 0 500 ohms
S00-5 mexolnis

D.C.
AC

Voltage:
Voltage:

High and Low Capaelly Scales: .0005 t0 1 mfd. and .00
to 2684 mfil.

3 Declbel Ranges: —10 to +19. -10 to 438, -10 10 +53.

Inductance: 1 to 71 Henrles

Watts

Rased on 6 mw. at 0 D.1%. in 500 ohims. .006000 to GO®
Utilizes new 472" equare -1 d Arsonval type mcter with
preeision reslsiors honsed in ocur newly devlseil sloplng
case for rapid and aceurate servicing.

bines

herewith. Catmes
sloping  panel

THE NEW MODEL 1180-S

SET TESTER

A Complete Laboratory

All In One Unit!

Featuring Our New Type Sloping Panel for
Precise and Rapid Servicing

A complete tesling laboratory all
Superfor madels 1140-8 and 1150
ciflcations read the description of both these modcels

for rapid
Complete with test Icads.
and tabular data mr cverv KNow

THE NEW MODEL 1140-S

TUBE TESTER

A really modern tube tester confoerming to
all standards of rood engincering practice.

3" qQ

Utilizes a 3 nval type meter with
calibrated scale. Furnished in a sturdy black
casa with sloping panel for easy operatian.
Removable cover and carrying handle for
either portable or counter use.

SPECIFICATIONS:

1. Tests all 5 6 7L, and oelal base tubes,
|n-1u¢!lnr.: dlades.

9. Tests by the well-establishel emlsslon method
for tirhe quality. diveetly read on the GOOD?

AD scale of the meter.

3. Affords separuie meon test for leakafe and shorts
hetween elements.

. All servlees performed by the use of only flve
eantrols at maxlmum, and man¥ teste do net
require working o411 the contrals.

. Supplled wilrn Insiructlons anid reference table so
that the filament voltage ane ¢émisxion mpasueing
cont: ol may be properly sét for the ennmerated
Tong list of mhes. which includes all ctubes
rommonly cheountered In serclelng

G. Works on 90-130 volts A.C. 60 eyele.

Aodel! 1140-8 comes complete with instructions
and tabular dats for every kuown receiving tyDe

T

o
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Com-
«8. For spe-

in one unlt!

n sturdy, black case with
and  simple measuremcents.
tabular chnrls‘ inatructions

i\m:‘k-l l'l."lt:)-].ﬂ sunll'llllell cnmdplelrlwhlll‘lest Lot I'nelwung of tube as \\e‘lsl i'ns iunny trlansmll.

eads, tabular echarts and nstructions. ting types hipping  we ;:m 85
Rize 10° x T%” x 1%”. shipplng welght s 85 Ty ,“5'19“'"'"’""' ‘h""f?,,,“'.’: S 85 pounds, size 1¢* x T‘A $

9 pounds. Our net price ......... weignt” 18 rounds . . Our ne! (ur net price ......

Model 1i50-A Portable carrying cover price Model 1146-A  with ~ Portable

75c addltional. Model 1180-A for Portable Clwer. add 95e. Cover ahi s m@ess 75a additional

(SUPERIOR INSTRUMENTS CO.

136 Liberty St,  RC-339
NEW YORK, N. Y.




A STRAIGHT-FROM-THE-

SHOULDER TALK TO

EVERY READER OF THIS-

MAGAZINE WHO PLANS
TO

f MAKE MORE MONEY
IN RADIO IN 1939

L

A SWORD FIT FOR AN
EMPEROR . . .

Radio Training Fitted for You!

In olden days, no
sword was considered

Vi

NN

"‘5 53331 ep“&‘ég?atfg u(r):;:i These days we live, not by the sword, but by our type of work

#4 it had been tempered and our ability to do it well. We're each an emperor in this

< a nd lge;gfd £a bg*gg respect! Success demands that YOU make ABSOLUTELY SURE

‘5 p ;{l;\(r):glht t\}:;sbgdgr?xt;a? that your Radio and Television training is of the best—that it

::':"'m- % ‘method. It proved, will take you straight and sure to your goal—that of MAKING

2:::_ - ;%‘:e\;s;.ei)ﬁzgngrqu:; MONEY and achieving all the things which money brings.

rw :}rl;eesr:v;?er;ior‘fas fit for As your own personal emperor, you do indeed want the best

e Radio and Television training vou can get. Sprayberry can give

:‘: it te you. This training is proven, tried and time tested. You get
e practical expericnce by working with 146 Radio parts—right in

your own heme. In addition you get a kit of 22 tools, an ALL-

WAVE, ALL-PURPOSE ANALYZER, which includes a Signal

Gencrator, Multimeter and modern 5-socket

Analyzer with cable and plug. The Sprayberry

o Course includes training not only in Radio but

;f;“' also Television, Facsimile, Elcctronics, Public

Address, Broadcast Operating, Amateur Radio,

Service and Repair, Short Wave, etc. There are
other exclusive training features, such as four
and six color circuit diagrams, etc.

MAIL COUPON FOR BIG FREE 52-PAGE BOOK

In this space it is impossible to give even a
condensed outline of the New 1939 Sprayberry
Radio and Television training. The cowplete
story is told in a new and free 52-page book.
Write for it. Mail the coupon NOW. It’s a story
about Radieo you don’t want to miss. It is a book
\ ‘ N P - A I you will enjoy reading, and what is
|““W T0 MM(E ; ™ oA . g s more, it will show you how to MAKE
 yoNEY TN RADIO | ™ A\,  REAL MONEY IN RADIO.

Al
\. »nvun" -3

\,lﬂsﬂ“'_\ ‘ﬁ”S” co;lpén FOR MY BIG FEEE Book
Mtars

¢ OEAADIO

SPRAYBERRY ACADEMY OF RADIO o ——
2 F. L. Sprayberry, Pres. o N
\ <.

220-C University Place, N. W.
Washingtor, D. C.

Please send me FREE copy of “HOW TO MAKE MONEY IN RADIO.”

Tenr off this coupon, mail in eavelope or paste on peniny postcard.




