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I'll take your training
That's what S. J. Ebert
He
money

said. is making
good

found success in Radia.

and has

fo these

§:
:

r

I'm not interested
That’s what this fellow
sald. Today he would
he ashamed if I told
vou his real name and
salnry,

| will Train You at Home in Spare Time
for a GOOD JOB IN RADIO

These two fellows each clipped aml sent me
a coupon, like the one in this ad. Both were
interested in getting a good job in Radio-

a field with a future. They got my book on
Radio’s opportunities, feund out how 1
trained men at home to be Radio Tech-
nicians. S. J, Ebert, 104-B Quadrangle, Uni-
versity of lowa, Iowa City, Iowsn, saw Radio
offered him & real chance, He enrolled, The
other fellow. whom we will call John Doe,
wrote he wasn’t interested. He was just one
of those fellows who wants a better job,
better pay, but never does anything about it.
Now, read what 8. J. Ebert writes me and
remember that John Doe had the same
chanee: “Upon graduation I accepted a job
fixing Radio sets, and within three weeks
was made Service Manager of a Ralio store,
This job paid me $40 to $50 a week com-
pared with $18 I earned in a shoe factory.
Eight months later went with Station
KWCR as operator. From there 1 went to
KTNT. Now I am Radio Engineer with
WSUI 1 certainly recommend N.R.I. to all
interested in the greatest ficld of all, Radio.”

Why Many Radio Technicians
Make $30, $40, $50 a Week

Radio broadcasting stations employ engi-
neers, operators, technicians and pay well
for trained men. Radio manufacturers em-
ploy testers, inspectors, foremen, service-
men in good-pay jobs with opportunities for
advancement Radio Jobbers and dealers em-
ploy installation and servicemen. Many Ra-
dio_Technicians open their own Radio sales
and repair businesses and make $30, $40,
850 a week. Others hold their regular jobs
and make $5 to $10 a weck fixing Radio in
spare time. Automobile, police, aviation,
commercial Radio; loudspeaker systems,
electronic devices, are newer fields offering

SAMPLE LESSON FREE

I want to prove our (‘ourse Kives practicsl, money-making
information. thal it 18 eagy to understamd—what you pewl to
master Radio. My sample lesson text, ' Radio lteceiver Trou
bles —Thelr Csuse and Remnedy,”” covers a long llst of Rudio
receiver traubles in A.C..
DLC., baflery, unjiversal,
aute, T.R.¥., sunsrintero-
dyne. all wave, and other
types of sels. And a cruss
reference system gives yon
the piobable cause and a
danick way to locate and
remedy these set troubles.
A apeclal sectlon is de
ioted to receiver check-up.
sliznnwnt, halancing, neu
tralizing, testing. You can
get this lesson Free by
walling the coupon.

“ WANT TO HELP
YOU, If you are earn-
ing less than $30 a
week [ believe 1 e¢an
raise your pay. How-
ever, I will let you de-
cide that. Let me show
vou what I have done
for others:; what I am
prepared to do for you.
Get my book, read it
over, and then decide.”

J. E. Smith.

good opportunities to qualified men. And my
Course includes Television, which promises
to open many good jobs soon.

Many Make $5 to $10 a Week Extra
in Spare Time While Learning

The day you enroll, in addition to my regular
Course, | start sending you Extra Money Job
Shects which start showing you how to do actual
Radio repair jobs. Throughout your Course |
send plans and directions which have helped many
make $200 te 3500 u year in spare time whiie
learning. | send special Radio equipment: show
you how to conduct experiments, build eircuits
This 50-50 training method makes learning at
home interesting, fascinating, practical

Dept. OBX, Washington. D, C.

W Ilhoul oblikatlng me. send your
FREE.

Radio Service Business of My Own
} Spare Time Radlo Repalr Work

Serviee Techaniclan for Reiall Siures

Broadcasting Station Operator

Address . ..

City ..
L C

J. E. Smith, President, National Radio Institute

Ple Lesson and 64-page Book
am Darticularly intervsled 0 the branch of Radio checked helow

\If you have not decided which braneh You brefer—mall coupon now,. for information to help you decde.

I Also Give You_
This Professional
Servicing
Instrument

Here is the type of in-
strument Radio Tech-
nicians use an All-
Wave Set Servicing In-
strument. It contains
everything necessary to
measure A.C. and D.C. voltages and current;

to
check resistances: adjust and align any set, old

or new. It satisfies your needs for professional
servicing after vou graduate——can help you make
extra money fixing sets while learning.

You Are Trained for Television Also

With N R.I. vou lcarn Television princlples rlght along
with Radio principles—the correct method—since Televislon
receivers combine hoth sight and sound. You also get more
than ten text books devoted entirely to Television

Sample Lesson and 64-Page Book Free

Act today. Mall coupon now for Sample l.esssim 1nd 64
page Book. They're FREE. They point out Hadlo's spare
time and full time vpportunities and those romlng in
tell about my course In Radlo and Telesision:
show many letters from men | trained, telling what they
are doihg and earning. Read my_ money back asreement
Find out what Radio offers vou. Mall coubon $n envelope
or patlie on penny posteard—NOW!

Television;

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

b Loud bpeaker Systems. Tostatlations an
b Auto Radio Installation and Service
» Televirion Station Operater

b All-around Sermviicin® Technician

SState. .., ..., © . 14X1
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There are under development several
radically new devices which will be de-
scribed in Radio-Craft for the first time
in any radio publication. Like the con-
struction article in January Radio-Craft on
e frequency-modulation adapter, and the
many other original stories which broke
for the first time in Radio-Craft, these new
construction articles will set precedence
which soon will be followed by manufac-
turers; but equipment builders by being
given complete construction information
will be able to get in on the ground floor
in tha developmeant of these new devices.

1t would be premature to discuss these
developments in detail but suffice it to
say thet the idess are so original that
only in forthcoming issues of Radio-Craft
will these developments be seen for the
first time.
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THE RADIO AMATEUR'S HANDRBOOK 1940,
Published by The American Radio Relay League.
Size 62 x 9% ins., stiff paper cover, completely
illustrated, 456 pgs. Price $1.00.

This “bible” of the transmitting amateur will
be of esbecial benefit to the approximately 58,000
licensed amateurs in the U.S. and the additional
tens of thousands throughout the world: this
new 17th Editlon presents an invaluable techni-
cal delineation of every single phase of radio
reception and transmission for the more cfficient
conduct of amateur radio.

A considerable portion of the material in this
book will be of intereat, however, to practicing
radio men everywhere. Its K-pr. index is a roster
of references for up-to-the-second information
on every topic concerning radio transmission
and reception on wavelengths below 200 meters.
There is no better value in the field of radio
hublications.

EDISON'S OPEN DOOR, by Alfred 0. Tate
(1938). Published by E. P. Duiton & Co., Inc.
Size 6 x 9 ins.. cloth cover, 320 pgs. Price $3.00.

Here is, to quote the subtitle, “The Life
Story of Thomas A. Edison. A Great Individunl-
ist,” by his private secretary. Many books have
bheen  written around the eolorful life of the
Wizard of Menlo I'ark, but none have heen of

& more ¢entertaining or illuminating nature than
the story which Mr. Tate, life member and
gold medalist of the Franklin Institute, and
past vice-president of the FEdizon Pinneers, has
written as a truthful narrative.

The &tory opens with description of the

author’s birthplace and eurly lif2 as a hacklox
against which the word-arti-t paints the picture
of the human-interest side of Thomas A. Edison,
during the 11 yeurs of Mr., Tate’s contuct with
him, and concludes with the einlogy to Mr.
Fdison delivered by the anthor, in memariam,
at the first memorial 1eeeting of the Edison
Pioneers in 1932,

THEORY AND APPLICATIONS OF ELECTRON
TURES. by Herbert J. Reich (1939). Published
hy MeGraw-Hill Book Co., Ine. Size, 6% x 914
ins.. cloth cover, completely illustrated, 670 pg-.
Price, $3.00,

States the wrapper of this book, “The purpose
of this important Lok is te wive the student a
sufficiently thorough wrounding in the funda.
mental prineinles of eleetran tubes and associnted
circuits to enable him to apply clectron tubes
to the solution of new problema, The book is
exceptionally  eomplete, inchiding 2 wenlth of
material lorically assembled and cunrdinated.”

Serioux  radio nun alwayx have in  their
libhraries a few hooks to which they ean turn
as "final authoritie’” in =ettlement of the more
technical problems in radio which the ordinary
run-of-the-mill books are nor alle to solve.
“Theory and Applicwtions of FElectron Tubes,”
by Dr. Reieh, in its comprehensive treatment of
all phases of clectron tube aperation offers just
ruch a book to the radio technician. Ft i~ hased
upon mimeographed notex that have been used
in the author’s courses on electron tube< in the
last 5 yrs,

Chapter headings: follow: Phy-ical Conecepts;
Thermionie Emission. The Hirh-Viecuum Thoer-
mionic Diode;: Grid-Controlled High-Vacuum
Tubes ; Methods of Analy-is of Vucuum Tubes
and  Vacuum-Tube Circuit~: Modulation and
Detection : Amplifier Definitions, Classificutions,
and Circuits: Analysis and Design of Voltage
and Current Amplifier~; Claas A and Class ABI
Power Amplifiera;: Clas. B Clasr AB2, und
Class C Amplifiers. Vacnum-Tube Oscillators:
Electrical Conduetior in Gascs: Glow- and Arc-
Discharge Tubes and Circuits: Lirht-Sensitive
Tubes and Cells; Power Supplie~: Eieetron-Tuhe
Inetruments and Measurements: Appendix.

ELECTROLYTIC (CAPACITORS, by I’aul Mc-
Knight Deeley (1928). Published by The Cornell-
bubilier Eleetric Corp. Size 3% x % ins., cloth
cover, completely illustrated, 276 pgs. Drice
$3.00.

It is believed that
Fneineer of “C.-h."

hiz new Lok by the Chief
‘overs the theory, construc-

tion, applicatlon, and characteri~tics of  elee-
trolytic condensers with exceptionnl complete-
ness,

We quote from the author’s preface, It iy well
recofnized that the variou- fabricators of elee-
trolytic capacitors have marny Drocesses that may

PINPTUIG om0

he termed ‘tradde scerets’ and for that reason
the author has studiously avolded the diselosure
of any data relating to such processe<. On the

other hand, special effort has been made ta eover
the subject of electrolytic eapacitors in sufficient=
ly wreat detail to provide the reader with
authentic and uscful information.”

Chapter headings : Electrolytic Capacitors : Basic
Theory of Oneration of Electrolytic Capacitors ;
Types of Eleetrolytic Capacitors: The Fabrica-
tion of Wet Eleetrolytic Capacitor~; Formation
of Anodic Films: Axing and Churacteristics of
Wet Electrolytic Capacitors: The Dry Type of
Electrolytie Capacitor: The Fabricution of Dry
Eleetrolytie Cabacitors; Formatiun of the Anodic
Iitm ; Non-Aqueous Electrolytes and Their Char-
acteristics ! Winding and Impregnation of Dry
Electrolytic Capacitors; Types of Dry  Elce-
trolytic Capacitors; Characteristies and Aging
of Dry Electrolytic Cupacitors: Te<ting of Elee-
trolytic Capneitors; Rectifiers and Filter Cir-
cuits; Alternating Current Type of Electrulstic
Capacitors; Appendix of Useful Informatiou.

DEMONSTRATION EXPERIMENTS IN
PHYSICS, edited by Richard Manliffe Sutten
(1934), Published hy MceGraw-Hill Buaok Co.,
Inc. Size, 6'4 2 9% ins., eloth cover, 10x illus-
trations, 545 rus. DPrice $1.50.

Everyone remardless of whether he is
interested  in radio <hould have a thorough
wrounding in phy-ies for only with such knowl-
cdee is it possible to fully abpreciate and cope
with modern, sacientific methods of living in every
walk of life. Radiv students everywhere of course
will derive additional benefit from "Demounstra-
tion Experiments in  Physies,” for without
physies there ean be no radio. In this book is a
collection of nearly L2000 lecture-cxperiments,
including contributions from 200 physicists in
130 institutions<.

Dezeription  of  experiments  are
cmphasis has bheen placed upon  implicity  of
apparatius and procedure: in many en-es hitherto
unpublished  deseriptions of  wxperiments  are
wiven: of excentional intercst is the fact that
the author utilizes a wide ranre of analogies
hased on familiar things to emphasizeé essential
principles.

Chanter headings  are:  Mcechanies:  Wave
Motion and Sound; Heat: Electricity and M -
netism: Eight; Atomie and Electronic Physies

EDUCATION ON THE AIR, edited by Josenhine
H. MacLatchy (9th Yearbook—1938). Published
by Ohie State University, S'ze 6'4 x 9% ins.
cloth cover. 35t pgs. Price. $3.00.

Thi~ 9th Yearhook of the lustitute for Eduea-
tion by Ralio brings up-to-date the wide variety
of topies embracal in the radio oberations of
Ohio State University, An exceptionadly valuable
listing i o 6-pg. hibliography of radio cducn-
tion.

Chapter heading.
Bduention;  Radio and  the  Listener:  Schoal
Broadeists ; Radio aml the University ; Fduen-
tianal Biroadeasts by Commercial Stations ; Types
of 'rokrmns: Technical Develobments in Rroail-
casting: Sceond Annual Exhibition of Record-
ine~: Biblioraphy.

CATHODE MODULATION, by

(1939). Published by Pacific Radio Publishing
Co.. Inc, Size 8% x 11 ins., stiff puper cover.
completely illustrated. & pgs. Price. $1.00.

This book, which earrits the subtitle “An
Economieal and Efficient System of Madnlation
for Radiotelephony,” will be g revelution to radie
men who previeusly were unawire of the at
least 12 advantares of the uses of cathedo modu-
lution, in transmitters. whirh Mr. Jones lists:
it is around this listing  that the oxtensive
story which constitutes the subject of “Cathode
Modulation™ is lwilt, The book is the best-illus-
truted publication of its type so far to rome to the
attention of this desk; dingrams. in partieular,
are unusuunlly readable,

Chapters: Cuthade Modulatiom: Amplitier Cir-
cuit  Constants and  Tube  Characteristios for
Cnthale Madulution; Construction of Cathode-
Modulated Radiotelephone Transmitters.

HOW TO BUILD THE RADIO AUDIENCE,
by Dourglas Duff Connah (1938), Published by
Harper & Brothers. Size, 6% x 9% ins., cloth
cover, illustrated, 271 pgus. Price, $3.00.
This book is in 2 purts: Public Relations Fac-
tors in Commercial Broadcasting; and, Audi-
(Continned on page 511)

direct, and

follow: Radio and Genersi

France C. Jones
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I Train You Quickly |
in Your Spare Hours

Right at Home
You Do Practical Experiments with
Real Equipment

1 offer_you u new and a her different lv‘-e
practical ‘l‘rxlnlug for A nown ng cpreer In {adtn

and  Television, I teach you nlified, logical,
understandable style . . oall ahout Tolmlsmn, AN |
tromes, Facsimile Radlo, Radin Set Repair and lnl(u'ln

Kkﬂ\!r\ I GIVE YOU PERSONAL COACHING ALL THE
TRAINING PREPARES YOU FOR GOOD
RADIO JOBS . . . at Excellent Pay

No matler af vou desire to ITE YOUR OWN HOS% in
Your owl husiness or hold down a pood job in Ridio,
my Traudng will gve vou the useful information and
Lum\lm“. 1 win +uctess, DON'T : WI~It FOR

MORE MONEY—START TRAINING FOR IT RIGHT NOw.

Read What This Student Says:

EARNED %250 SINCE STARTING COURSE

**1 have nul rumnlclod one-third of the Spraylerry
(‘ours:‘ and Hovery doteresting, \\huh makes [t
cary o led

call
ST tl(‘\ﬂllnl! several hours ef my spare Lime aily to
studuing 0

14 slurtingg the Course,
Lehanon, Pa,

and rervicing. I have made about 825 rur;q

* karl W, Hostetler, R. No

YOU GET
PROFESSIONAL
TEST EQUIPMENT
PLUS EXPERIMEN-
TAL OUTFITS

Includes 148
RA[)IO I‘ART\ fur
complete

a
b1 i:lro Ra- Iln Rereutr RADXO TO”A o5,
ALYZFR. Helldel Nll ln\ul'lilhle usc
in experimental work, my Eguipmenit
will enable you 1o muke RDAre tinie
profits while you're learnin® and
can serve you In your own Serv u-o
business later on. T give you
TS how m bull«l
reeclve

Rad
BUSINESS BIVILDERS uhlrh show

you how to get and do spare time,
neighborhood Radio Service work.

NO PREVIOUS EXPERIENCE

DA’
K'Or‘uxnr

M Training atarts right at the
hetinning of Radlo covers all

uRsential »-uhjocuc It makes no dif.
fureu:e Wil ur  eduration  has
l ran  fit \uu for an excellont
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USE GERNSBACK MANUALS AND BOOKS!

INCE 1931 Servicemen have been buying
more GERNSBACK OFFICIAL RADIO
SERVICE MANUALS year after year. The au-
thentic material, easily accessible diagrams and
complete 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 laberatery 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 T OFFICIAL RADIO SERVICE MANUAL

QOver 1,800 Pages & Over 3000 Illustrations & Stiff. Leather- $l 0 00
.

ette, Looselen! Covers s Size © x 12 Inchcs e Net Weight
1044 1bs.

1936 OFFICIAL RADIO SERVICE MANUAL

Ovtr 1,200 Pagcs ¢ Over 2.300 Illustrations & Stiff, Leather-
l.oomlou Cours & Size 9 x 12 lnches @ Net Welrnt 8 Jbs.

$7.00

1935 OFFICIAL RADIO SERVICE MANUAL

1,000 FPagea e Over 3,000 lllulll';l!lun! e Flexible,
Leatherd(te, Loomelenf Covers ¢ Size ® x 12 Inches ¢ Net
Welght 33, Ibs.

$7.00

1935 OFFICIAL AUTO-RADIO SERVICE MANUAL

Over 240 Puxes ¢ Over 500 lllustrations e Flexible. Leather- 2 0
«tte, Looscleuf Covers ¢ Size DX 12 Inches « Net Welghns 134 1bs, .5

1934 OFFICIAL RADIO SERVICE MANUAL

Over 400 Pages 8 Over 2,000 Illustrations ¢ Flexible, leather-
;l!(fe- Loolele-d Covers ¢ Size ¥ x 12 Inches ¢ Net Welght

$3.50

1932 OFFICIAL RADIO SERVICE MANUAL
1000 Pages « Over 2,000 Illlustrations ¢ Flexible,

e, Looseleut Covers. Size B x 12 Inches o Net
\VU'B'I‘ dVa 1oy,

0ver

$5.00

e i & ke 1R

SERVICING
wiITH
SEI’ AMALYZE

/”dny /Vew ﬂooli -//aveﬂeen -ﬁc{c{ed to
RADIO-CRAFT LIBRARY SERIES

Get into the swing of reading instructive, authoritative books on technical
subjects—radio. air conditioning and refrigeration. It's the easiest, quickest
and most inexpensive way to improve your knowledge on these topics.
In this series, popularly known as the RADIO-CRAFT LIBRARY SERIES,
are all the titles necessaTy to your personal advancement. Only by careful
study of these enlightening books, c¢an you gain adequate experience in
fields of radio, air conditioning and refrigeration. Each book is uniform,
The volumes measure 6 x 9 inches—contain 64 pages, and have stiff,
flexible covers. PRICE 50c PER BOOK. All hooks nre sent to you postpaid.

Here Are The Titles:

Beok No. 2 Book No. 18
MODERN VACUUM TUBES POINT-TO-POINT RESISTANCE
= ANALYSIS
Book No. &
BRINGING ELECTRIC SETS Book No. (9
YPSTOSDIATE PRACTICAL RADIO KINKS
- AND SHORT CUTS
Book No. 13 _
ABC OF AIR CONDITIONING
— Book No. 20
o I THE CATHODE-RAY O0SCILLOSCOPE
POCKET RADIO GUIDE —_
= Book No, 21
BREAKING INTO RADIO SERVICING
Book Ne. |5
ABC OF REFRIGERATION et
— Book No. 22
Book No, IG NEW RADIO QUESTIONS

PRACTICAL RADIO CIRCUITS AND ANSWERS

Book Ne, 17 Book No. 23
SERVICING WITH SET ANALYZERS PRACTICAL PUBLIC ADDRESS

OFFICIAL REFRIGERATION SERVICE MANUAL

{Velume 11)
ver 352 Pages e Over 300 Illustrations s Flexible. Leather-
e, Looseleal Covers. Size § x 12 Inches & Net Welght 1449 Ibs.

$5.00
g

OFFICIAL AIH GONDITIONING SEHVICE MANUAL I
v T'?.JLT:G\.J;;V mu. U x .l'E“x'mll":'. - N(.'l \Q:L.... 2y 5.00
order these fumous Manuals, see or write to
sobber or favorite mail order house. If more
ent, mail coupon directly 10 publishers.

‘RFT PUBLICATIONS,

" STREET

NEW VORH, N. V. L

EACH BOOK IN THIS SERIES—50c¢

r-______—_-—___—--__

RADCRAFT PUBLICATIONS, Inc., 99 HUDSON ST., NEW YORK, N. Y.

Gentlemen: Esnelosed find my remittance of $§ . for which send me, POSTIAID, ‘
the Munuals or Books Indicated below by a cross (x) iIn the pancl

() Volume 7 @ §10.00 () 1936 Manual @ $7.00 () 1935 Manual @ $7.00
() 1935 Auto-Manual @ $2.50 { ) 1034 Manual @ $3.50 () 1032 Manual @ $5.00
( ) Refrigeration Manual {Vol.2) @ $5.00 ()} Alr Conditloning Manual @ $5.00

RADIO-CRAFT LIBRARY SERIES @ 50¢ EACH

Circle book numbers wanted: 2 8 13 14 13 16 17 18 19 20 21 22 23
Name .........cco... YT TLT Address ...iciaieiieiiaiesieeineaane
City State

{Send remittance tn form of check or money order: repister your lener
if you send cash or unused U. $. Postage Stamps.) RC-240

Please Say That You Saw It in Rap1o-CrRAFT
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RADIO “R:4:»" BROADCASTING

By the Editor —HUGO GERNSBACK

its inception has been to link the various radio stations
by telephone wires thus forming a wire-linked radio
station network embracing the entire country.

When broadcasting first started, the thought uppermost
in radio engineers’ minds was to link the stations together
not by wire but by radio. This logical thought, however, met
with insuperable obstacles, most of which can be boiled down
into one word—*“statie.”

There was entirely too much noise that crept into the
radio transmission if the linking-up between stations was

- made; and there were other technical difficulties not neces-
sary to relate here. The fact was that a radio-linked network
remained an impossibility.

Broadeast stations which wished to be linked together had
only one other choice and that was to be linked together by
wire, and this is exactly what they did. Up to very recently,
therefore, all stations linked into a network used special
telephone wires which connected all stations together, It is
interesting, particularly to the layman, to note that these
are not just ordinary telephone wires but they have to be
specially balanced and noise-free lines for high-quality repro-
duction. When the key network station in New York sends
out a program, this program, through suitable amplifiers
and filters, is then piped through the American Telegraph
and Telephone Co.’s wires from coast to coast as the need
may be. At various points along the route there are other
amplifiers (boosters), and other means whereby the quality
of the wired program is kept at a high level. By telephone
feeder wires it reaches the other radio stations comprising
the network. The system as we now have it is technically
excellent, the only drawback being the huge cost of the tele-
phone lines to the broadeasters. The magnitude of this objee-
tion can be readily understood if we know that American
broadcast stations paid-out for lease of telephone wires for
broadcasting purposes, in one year, the tremendous sum of
$5,710,222.*

Small wonder then that for over 25 years engineers have
battled with the problem of doing away with wire lines
linking stations together and using radio links instead. Not
much progress was made during the years except here and
there where the broadeasters availed themselves of rebroad-
casting shortwave programs originating at a distance. Fven
this has its drawbacks because the quality frequently suffers.

Take, for instance, the splendid effort now being made
by the National Broadcasting Company, the Mutual Broad-
casting System, and the Columbia Broadcasting System.
These 3 organizations bring us from day to day foreign
programs from the European capitals. These programs
originate in Europe and are of course transmitted by radio,
bicked up on the Eastern seaboard, amplified and then put
on the air again on the regular broadcast channels, While
most of the time the talk is intelligible it suffers from static
and other atmospheric conditions. This difficulty up to now
has not been overcome.

The advent of Major Edwin H. Armstrong’s Wide-Band

*A Federal ¢ leatlons Commission survey for all stations, in 1937 (later fARures
are unavallable; figure indndes all wlro lines (network links. remote plck-ups, ete.),

THE standard method of network broadeasting ever since

RADIO-CRAFT for FEBRUARY, 1940

Frequency Modulation System has changed all this and it
appears now that during the next 10 years not only will
radio itself be revolutionized, as reported in niy last month’s
editorial entitled “ ‘Static-Less’ Radio” but it seems certain
that radio broadcasting also will be revolutionized, complete-
lv. The key which solves the problem of linking stations to-
gether is found in the Frequency Modulation System, During
the early part of last December Major Armstrong amazed
guests at a Meriden, Connecticut, demonstration by a triply-
relayed radio program without wires! This memorable exper-
iment took place at station WDRC at Meriden, Conn., on
December 4th. It was termed “amazing’ by sceptical radio
technicians who witnessed the new System. The following
is the method used at that time.

From Major Armstrong’s Frequency-Modulated Station
W2XCR, at Yonkers, N. Y., a program was broadeast, which
in turn was picked up by another, similar frequency-nodu-
lated station, W2XMN, at Alpine, N. J. This station then put
the program on the air; in turn, this program was picked
up by WI1XPW-—also a frequency-modulated transmitter
(for station WDRC in Meriden, Conn.}. Then station
WI1XPW in turn rebroadcast the Yonkers program which
was received at the Meriden WDRC studios.

It would be thought that by triply relaying a radio broad-
cast program in this manner the quality would suffer, as
each station rebroadcast the program that was fed to it
from another station. The engineers dazedly confessed that
this had not been the case, and that to the contrary, the
quality received from the last station was equal to that
broadeast from the first station!

Usually when you make a reproduction and then on top
of this another reproduction of the previous one, the quality
begins to suffer. It is as if you took a phonograph record
and from this reproduced another phonograph record and
from the result of the last one, made a new reproduction,
In this manner it is well known that the defects of each
reproduction are passed on to the next reproduction and
if there are sufficient reproductions, the end result is poor.

With frequency modulation, however, the reason that we
can pile one rebroadcast on top of another rebroadcast is,
that in the normal broadcast of this type we have sound
fidelity of an unusually high qualify and no disturbances to
start with. We have no extraneous noises of any kind and.
therefore, the 2nd rebroadeast will not have any less fidelity
nor any more static than the 1st, ete.

For this reason, unbelievable as it may seem, the end
result is so good that you can not tell it from the original
broadcast.

You will say that in linked rebroadeasts of this type, tube
noises and other noises will no doubt creep in. This, however,
is not the case because the tube noises do not reach the
program at all and, thercfore, are not rebroadcast.

It would seem that Radio is in for a complete revolution,
from broadcasting itself, down to the receiver, during the
next few years. There seems to be good reason, too, to
believe that the radio chains will soon be free from the
wire links to which they have been tied for some 20 years.
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MISS "'WEather 6-1212'" . . .

The dulcet tones of the young lady in center-foreground may be heard, by
proxy, by dialing the above te eEhone number: ""Weather Forecast Information
Service'' will then come in on the wire and inform metropolitan New Yorkers
as to just what is Uncle Sam's official forecast of forthcoming weather.
Teletypewriter (right) supplies this data to young lady, at Control Turret
(left), who reads the data into the mike for recording on endless steel-tape in
a machine 10 stories below (see photo, below.) Reports automatically repeat.

... AND THE "WEATHER" MACHINE
Above is a close.up of the recording and reproducing machine used to
announce the weather forecasts. Recordings on the steel tape remain until
electrically “erased,” and a new recording made. (See ''Sound-on-Wire Tape,'
Radio-Craft, May 1939, for discussion of general principle involved.) Last
month Bell Laboratories Record (Nov,, 1939, issye} published completa details
of this system in the articles, "Weather by Telephone, and '"Weather-
Announcing Tape Machine."

THE RADIO

WAR NEWS

LTHOUGH war has put a quietus on European

A ham-radio, a few German amateur stations

have purposely been permitted to keep on

operating in the hope of picking up useful information,

columnist John Chapman reported last month in his “Mainly
About Manhattan.”

P -

A mystery broadcast station, purportedly “official British”,
and broadcasting extravagant claims of British support
during the invasion of Poland, was in reality a masquerading
Nazi transmitter, claims London, according to columnist
Leonard Carlton, last month.

BROADCASTING

TATION WMCA is slated to be the New York

S outlet of the newly formed Trans-Continental

Broadcasting System. This 100-station, coast-

to-coast net will have headquarters on 3 floors at 570 Lex-

ington Ave, N.Y.C. Net gets first airing Jan. 1, 1940,
Elliott Roosevelt announced last month.

SOUND
¢¢l] HEARTILY endorse the widespread use of
I the radio,” stated Dr. Alfred L. Kruger, in a
medical journal last month. The item that
aroused Dr. Kruger’s enthusiasm was the 4-channel radio
installation in Hudson County Tuberculosis Hospital, Jersey
City, N. J. Medical Director B. S. Pollak, M.D,, at the Hos-
pital, advises Radio-Craft that 600 patients are able to enjoy
radio reception by means of individual, earphone-equipped
sponge-rubber pillows. The effect upon patients has been
encouraging.

It was reported in the New Yorl: Sun, last month, that
sound waves will detonate the magnetic mines which German
planes dropped in British waters last month.

Special temporary authority was granted to the National
Broadcasting Co., by the F.C.C., last nionth, to operate Relay

TELEVISION CONTROL ROOM

Last month the National Broadcasting Co. completed the installation of the latest type of television control equipment at its pioneer Station W2XBS, Empire
State Tower, New York C“Y: the new telly transmitter control room is shown above. New l2-inch monitor kinescopes and the latest type wide-band oscilloscopes,
ati

are a feature of the instal

jon. The new VU volume leve! indicators and testing equipment for telly's hi-fi sound occupy the panel directly to the right of

the monitoring kinescopes. The ultra-shortwave receiver, linking the transmitter with N.B.C.'s tele-mobile field units, is located in the far left panel. This
control equipment, designed for extreme convenience, is mounted in a room completely screened to prevent outside interference.
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MONTH IN REVIEW

RBroadcast stations WEJI and WEJL as
Public Address Relay stations in feed-
ing the public address system in the
auditorium, from points in the arena
not accessible to wireline service, in con-
nection with the National Horse Show
held in Madison Square Garden.
(Shades of “Wireless Public Address,”
Radio-Craft, Jan. 1910!)

Guy S. Cornish, Cincinnati, Ohio, last
month asked the F.C.C. to let him put
up 5-watt xmitters on 305, 310, 315, and
325 me., and a 1-watt station on 310 me.,
for public address service.

FM TRIPLE-PLAY

ADIO program reception
R virtually without static,
fading or distortion, in a
“radio triple-play” multiple broadecast,
became an actuality last month when
frequency-modulated trausmission from
New York City to Meriden, Conn., was
demonstrated. Here’s how the program
traveled: Yonkers, N. Y. (W2XCR}, to
Alpine, N, J. (W2XMN), to Meriden,
Conn. (W1XPW, which is the “F.M.”
station for WDRC in Mecriden). This
department's old friend, K. B, Warner,
Managing Secretary of the American
Radio Relay League, reported reception
as better when thus F.M.-relayed than
equivalent amplitude-modulated pro-
grams without relays!

TELEVISION

¢ ROLLING REPORTER,”
writing in John F.

Rider's Successful

Servicing, last mwonth, reported that
Italian engineers have installed tele-
vision receiving and transmitting equip-

HAM PARADISEI—AND NEW HOME OF THE MANCHESTER RADIO CLUB WILYK (75 METERS)

ment in an airplane, and have succeeded
in transmitting from the plane, images
that were so clear as to enable the make
of a cav, traveling on the ground, to be
recognized, at the third corner of the
triangle (auto, to receiver and xmit-
ter in plane, to receiver on ground)!
Stated U. A. Sanabria, chief of staff
of the American Television Institute,
Iast month: if the television industry
grows to a point where 2,000 transmit-
ters serve population centers, telly em-
ployment would total 1,000,000 persons
direetly, and 5,000,000 indirectly.

F.C.C.

AST month the Federal
L Cominunications Commis-
sion reported its activities
as follows. Television.—WaXTU'[, Uni-
versity of Towa, Towu City, Towa; ap-
plied for change in frequency to 50-56
me. ... BB Eaton, Des Moines, lowa;
applied for permit io put up a 100-W.
telly station on 44-50 me. , . . WDRC,
Ine., Meriden, Conn.; wants to park a
telly xmitter on peak of West Peak.
Meriden, Conn., to feed a 66-72 me. sig-
nal to lookers and listeners. . . Columbin
Broadeasting System, Inc, N. Y. C.;
plans modifications of its telly xmitter,
W2XAB, on 50-56 me. . .. The Crosley
Corp., Cincinnati, Ohio; wants to get on
the handwagon with a 50-56 mec. telly
unit, on the 48th floor of the Carew
Tower. outputting 1 kw. . . . Henry
Joseph Walezak, Springfield, Mass.; has
asked leave to put a 250-watt telly sta-
tion on the aiv—on 1,550 ke.! Address:
360 Worthington St., Springfield, Mass.
Frequency Modulation. — The Yay
Departiment Stores Co., Los Angeles,
(Continned on page 493)
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NEWEST "TWEETER™

A sin%le horn which does the work of 4 trumpet-
type loudspeakers in distributing upper-register
sound was announced last month by the Waestern
Electric Co. This new 31A horn is here shown
{arrow) mounted atop a conventional bass unit to
form a Z-way hi-fi loudspeaker system. Response of
this ''tweeter” is 400 to 10,000 cy. Novel shape
aHects wide sound-distribution horizontally.
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$1,000 RADIO SCHOLARSHIP

A 2-year scholarship in radio technology will be
awarded in the Spring, to graduating Seniors who
are members of The American Institute Science and
Engineering Clubs, Radio-Craft was informed last
month, This Marconi Memorial Scholarship, awarded
annually by the Veteran Wireless Operators' Assoc.
for study at RCA Institutes, Inc., requires: |l yrs.
of algebra, | yr. of geometry and | yr. of physies.

Exterior and interior views of this licensed radio amateurs' station de luxe, Smyth Observatory, are shown above. We see Mr. J. Brodie Smith, WIHPM,

receiving

presented to the City of Manchester,

in the sumptuous Radio Operating Room on the 2nd floor.
N. ﬂ., last month, after being rehabilitated } ! X 1
about 40 ft. high. It will be used as part of a state.wide emergency radio network, Equipment includes a gasoline-driven 3 kw., (20 V.

the W.P.A. This stone

"hermitage'' is 20 ft. insidea diameter and

The Observaforl. erected in 1888, and the Ii-acre Park in which it is located, were
¥

emergency power

supply unit; Hallicrafters HT-4 transmitter; Hammarlund HQ-120-X receiver, and other ham.radio gear.
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Radio Pictorial

RADIO
ANTENNA

s 3 ’
FIGHTING FIRE . . . » w om w8
The New Jersey Forest Fire Service is the most extensive fire-control unit of
its kind in the United States, with its widespread patrol units and facllities
for protecting 3,000000 sq. mi. of wooded land being instantaneously inter-
linked by means of 2-way .radio. Forty section wardens, and 375 district fire
wardens, are coordinated in their work by radio. Al patrol cars and fire-

WITH RADIO!

fighting trucks as well as the Service's patrol plane report to the nearest
district warden at the first sign of forest fires. Fire trucks are then immediately
ordered by radio to strategic points. Above, one of the radic-equipped
pumper trucks is shown spraying water from sink holes fed by natural
springs. Above, r., Warden Stratton at the main transmitter in Trenton, N. J.

A WAR WITH WORDS

€ "War_ communique 4X924, morn-

ing.—Terrific sound bombardment
by the enemy in Moselle sector. Qur
forcas replied in kind.''—This fictitious
communique might well be real for all
the lack of actual fighting at the
Western Front. It seems as though
more words than bullets are flying over
No Man's Land. ''‘We won't fight
if you won't fight,'" say the wily Ger-
mans. "If you don't do something
pretty soon, we'll have to find some-
one else to fight,' reply the French—
and so the war goes on. Along the
Rhine, batteries of loudspeakers like
this one daily assail French soldiers

with a verbal barrage.

{Photo—Int'|
[ 4
LARYNX MIKE

An English "Spotter'’ using his »
Range Finder for detecting ap-
proaching enemy aircraft and at the
same time relaying the range data to
the qunners by way of his throat
(larynx) mike. This mike enables the
man to talk while operating the
range finder and at the same time be
frae from concentrating on a mouth-
type mike. The larynx mike is pressed
aqainst the throat and the voice trans-
mitted by the latter's vibration. The
U, 5. Army and Air Corps use similar-
type mikes.
{Thote—Int'l.

-
%

s )

News)

PP IR

2-WAY RADIO FACSIMILE IN AUTOMOBILE

The new Finch system of facsimile transmission is constantly finding new and
important applications. A 25:Ib. transmitting unit in an observation plane over
enemy lines is now able to transmit back to headquarters or gun batteries the
locations of troop concentrations. Police squad cars now contain 2-way facsy
units, as shown above, over which not only written orders can be sent and

456

received but photographs of wanted criminals, fingerprint charts, and the
like. While transmitting from a car the receiver unlt acts as a monitorl Above,
right, is shown the actual instrument. It handles l-way‘s!mulfaneous com-
munication on the same channel. Top cylinder is for transmission, lower one for
recording. Paper sheets are 8x7 ins. Speed, 8 3q. inrs. per min.

FEBRUARY, 1940
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XTAL EARPHONE

The leather case shown above houses the crystal (xtal) microphone, A.F. amplifier, and A" and "'B" batteries shown in the second illustration at right,

3-TUBE ULTRA-COMPACT DEAF-AID

Radio Servicemen will be required to keep in proper operating order the
new and increasingly large number of tube-type hearing-aids which are
making their appearance on the market. The Crystalear, as a repre-
sentative make of these new devices, ts here described and diagrammed.

HE diminutive A.F. amplifier

which an imported and a domestic

make of midget battery tube recent-

ly made possible has found commer-
cial application in the Crystalear model
39BW hearing-aid here illustrated. An
important advantage which tube-type
hearing-aids have over other types is
that practically unlimited amplification
is available for use in correcting defi-
ciencies in any part of the audio spec-
trum. This frequently results in very
satisfactory hearing which previously
was unattainable.

The hiss of carbon microphones oper-
ated at the extreme sensitivities ordi-
narily required in use as a hearing-aid
has been eliminated by means of the
Rochelle salt or crystal microphone.
This mike feeds a tube-type amplifier of
high gain, the output of which is con-
nected to a high-fidelity erystal ear-
phone. (An all-crystal hearing-aid of
larger proportions was described in
Radio-Craft over a year ago.*)

The instrument and battery may be
concealed on the person or they may be
fitted into an accessory leather case as
shown at left in the photograph., To
wear the instrument it is only necessary
to remove the batteries and hearing-aid
from the case, place the batteries in a
convenient pocket and support the in-
strument with a small cord worn around
the neck. As to the earphone, the manu-
facturer makes available a chart which
illustrates 5 sizes of ear-molds for the
left ear and b sizes for the right ear in
order to make proper fittings by mail.

Other features of this wearable in-
strument are the following:

(1) Uses new low-drain tubes.

(2) Has exceptionally low “A” and

“B” current drain.
*“New High-Fidellty Hearing Aids,” Oct. 1938.

RADIO-CRAFT
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(3) Has removable sockets for re-
placing tubes.

(4) Employs both crystal microphone
and erystal earphone.

(5) Is highly non-directional.

(6) Has a “Frequency Compensator”
to provide complete adjustment
in high, medium, and low fre-
quencies.

TECHNICAL DETAILS

This hearing-aid is designed to oper-
ate on batteries as originally furnished
with the instrument. The plate dvain is
1.5 ma. The filament drain is 50 ma.
Replacement batteries which will fit
into the available space are: one 412-V,
“General Earphone Battery” (General
Dry Batteries, Inc.), No. 271; and, one
45 V. “General Radio ‘B’ Battery,” No.
V-30-AAA, which has a tap at 221,V
The “B” battery will give approx. 150

hours of service at the rated current
drain of less than 1% milliamperes. The
“A” battery will last approx. 756 hours
at the rated current drain of less than
50 ma. at 412 volts.

Checking these figures against the
ratings of the batteries it will be found
that the 2 “A” batteries and 1 “B” bat-
tery furnished with the original instru-
ment may be used in such way as to
have uniform life. The procedure of
alternating the use of the “A’" batteries
—that is, using one “A’’ battery one day
with the “B’ battery and the other “A”
battery on the second day, and eontinu-
ing to alternate in this manner—if fol-
lowed, will result in the two ‘“A” bat-
teries and the “B” battery becoming
exhausted at the same time. Servicemen
should point this out to customers.

The tubes are standard Hytron models,

(Continued on page 496)
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RECENT TEST EQUIPMENT

A group of 3 instruments has been selected for description this month as being representative of the
new test equipment which engineers have dervised to make the radio Serviceman’s job easier.

N. H. LESSEM

e ——

| HE basic principles of

Ttesting have changed

| little over a period of
| many years. However there
has been rapid development
in the actual application of
these principles to the re-
quirements of test cquip-
ment for use in all phuses
of radio. For instance dur-
ing recent months there has
been introduced a number of
improved test instruments having facilities previously un-
available. Of these widely differing types of instruments,
3, selected at random, are the following:

(1) Dynamic Tester (with Vacuum-Tube Voltmeter)

(2) Oscilloscope Wohhler

(3) Inductance and Capacity Checker

As the manufacturers of these devices will supply exten-
sive, detailed information regarding the use of the specific
instruments we will liniit ourselves to describing the points
of major interest; and to using in illustration only the
respective photo and diagram.

Supreme Model 5362 Audolyzer. Dynamic or “action” test-
ing which has been used for some time in its mechanical form
in the dynamic balancing of wheels and other parts in auto-
mobile factories, has been applied electrically to the testing
of radio receivers in use, as described in recent issues of
Radio-Craft. The Audolyzer shown here, although designed
to meet this technique of dynamic testing, is applied in a
particular manner which is best described as “signal check-
ing”’—in contrast with “dynamic testing” in which, in addi-
tion, an oscilloscope is used.

As has been pointed out in recent issues of Radio-Craft
the process of tracing a radio signal from antenna to loud-
speaker through a set which is defective may be made by
either audio or visual means; and the signal may be a
bhroadcast program or the output of a servicing signal
generator. The Audolyzer employs audio analyzing for
checking, on a loudspeaker built into the unit (as compared
to other instruments using visual analysis which may
require reference to either tuning eyes or meters); and
ordinarily utilizes as the signal source any broadcast pro-
gram which will actuate the receiver under test (although,

Supreme
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the A.F.-modulated R.F. output of a signal generator may
be used, if desired).

Referring to the wiring diagram, with “Probe” in the
“R.F. In” position, the signal is fed into the 1st stage of the
tuned 6SK7 amplifier. Here the level of the signal may be
controlled with the R.F. multiplier and the R.F. attenuator.
The R.F. amplificr is tuned over a range of 95 ke. to 14.5 me,,
covered by 5 overlapping bands. From an input stage it is
again amplified by a 2nd 6SK7 tuned amplifier and then is
detected by the triode section of a 65Q7. The triode section
of the 65Q7 is used as a driver stage for the 6V6 which in
turn drives a 5-in. dynamice speaker. Thus the 2 tuned R.F.
stages followed by a detector and 2 A.F. amplifiers, provide
enough gain to handle the lowest signal found in a normal
test procedure. If the signal level is high, the “Multiplier
Switch” keeps the input down in order that the 1st 65SK7 will
not be overlooked. The frequency range is wide enough to
cover I.LF.s, oscillator and R.F. signals found in commercial
household radio receivers. The probe does not detune any
circuits. The dial is accurately calibrated and the tuning
condenser has a vernier drive for easy tuning.

The signal level in the audio circuit is controlled by the
“Audio Level” or gain potentiometer. Thus facilities are
provided for a separate control of signal level passing
through the R.F. circuits or the audio circuits of the
Audolyzer.

Note the switching of the probe: In the “R.F. In" position,
any R.F. signal from 95 kec. to 14.5 mec. is picked up and
fed into the R.F. amplifier; in the “A.F. In” position the
same probe can be used to feed an audio signal into the A.F.
amplifier whose gain is continuously variable; in the “A.F.
Out” position the audio circuit of the Audolyzer is available
on the probe (a most convenient signal to have to test
audio cireuits) ; in the “Meter” position the vacuum-tube volt-
meter is switched across the probe. Thus with the 1 probe,
every type of signal present in a receiver can be analyzed.
This is a big time saver when 1 probe can be used for all
the various tests.

Vacuum-Tube Voltmeter. The vacuum-tibe voltmeter in-
cluded in the Audolyzer permits checking, to determine
whether all the D.C. voltages are correct, without disturbing
the normal operation of the receiver. This is made possible
by the 15-meg. input sensitivity of the instrument for the
7 D.C. ranges of 0/1/3/10/30/100/300/1,000 V. The center-
FEBRUARY, 1940
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reading meter indicates on either polarity without shifting
test leads.

The V.T.-VM. also permits convenient check of the
receiver’s oscillator. The procedure is to probe at the oscil-
lator’s output and watch the meter. If the oscillator cuts out
or is weak over any portion of its range this immediately
shows up as a change in the meter’s indication.

Many sets have oscillatorr trouble where the coil changes
inductance. Sometimes this changes the resulting variable
frequency band sufficiently to not allow the oscillator trim-
mer and padder condensers to pull the oscillator into line
for a predetermined LT

Checking Frequency. To determine the unknown frequency
to which any receiver circuit is tuned—oscillator, LE., or
R.F., just use the tuning portion of the Audolyzer in con-
nection with its V.T.-VM. as a frequency meter. For the
recciver’s oscillator, place the probe on the oscillator output
and tune the Audolyzer for the greatest swing of the meter.
Then read the frequency on the instrument’s direct-reading
dial.

For R.F. determination, the Serviceman’s signal generator
is connecled to the receiver's input and the Audolyzer probe
is placed on the output of the R.F. stage under test. The
signal generator and Audolyzer are then adjusted to the
same frequency. The next step is to adjust the receiver dial
for maximuin swing of the Audolyzer's meter needle, Finally,
the receiver trinmer is adjusted until the receiver dial reads
correctly.

To determine the actual signal heing fed to the 1LF. stages,
the probe of the Audolyzer is connected to the 1st-detector
output, a signal is fed into the receiver. and the Audoelyzer
dial adjusted until maximum swing of the meter needle is
secured. The actual LF. signal's frequency may then be read
on the dial! Note that in none of these tests will the receiver
be detuned by the application of the probe.

The V.-T. VM. in this instrument is also suitable for
making gain measurements on R.F. and A.F. circuits.

Triumph Modecl 830 Oscilloscope Wobbler. Said to be the
smallest 3-in. oscilloscope made, the C.-R. instrument here
shown nevertheless incorporatex the following featurves:

Oseilloscope with variahle band-width and automatically
synchronized electronic-type frequency-modulated wohbler on
a fundamental of 1,000 ke. Horizontal and vertical 68J7
ultra-modern plate deflection ambvlifiers with 10 to 100.000
eycle response. Thyratron linear timing switch with range
of 7 to 30,000 cycles. An exveptional input sensitivity of
0.4-V. per inch deflection.

This unit has all the regular oscilloseope controls, plus
band-width; and by combining the funetions of a wobbler
and oscilloscope in ene instrument makes it convenient to use
the model 830 instrument in the following scrvices: V.-T.
voltmeter, frequency analyzer. A.C. meter, power factor
indicator, amplifier, harmonic analyzer, modulation meter,
distortion indicatur, in labhoratory bridge measurements, as
a sensitive A.C. galvanometer.

Combined with the wobbler it hecomes a qualitative A.F.
response analyzer and a sensitive resonance indicator for
tuned I.F. and R.F. civcuits. With the combination oscillo-
RADIO-CRAFT FEBRUARY,
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scope and wobbler, A.F.C,, oscillator and hi-fi circuits may
be correctly adjusted. Without opening cirvcuits all leaky
condensers, imperfect resistors, under-coupled coils, insuffi-
cient shielding, regeneration and oscillation may be detected.
Defective circuit components such as condensers and trans-
formers may be checked without removing them from the
cireuit.

Additional characteristics of the model 830 wobbler - oscil-
loscope are as follows: Frequency range over timing axis
up to 30,000 cycles; deflection sensitivity at C.-R. tube inputs,
18 V. per inch; maximum D.C. across input binding posts,
400 V.; band-width of wobbler, 0-50 ke.; single or double
wobble trace, sinc wavcform; 60-cycle sweep for single-
trace wobble.

Aerovox 95 Electronic L-C  (Inductance - Capacity)
Checker. It is important to test or check radio components
and cireuits at their operating frequencies. For example,
condensers (C) tested at A.F. may cxhibit good characteris-
tics and yet fail to function properly if used in R.F. circuits.
Again, coils which act as inductances (L) at audio and low
radio frequencies may act as condensers at certain higher
radio frequencies. The L-C Checker here illustrated makes
it possible to determine the effectiveness of a condenser or
inductance while it is connected to its cireuit.

This instrument comprises an oseillator covering 60 ke.
to 26 me. in 6 coil ranges, together with a frequency-matching
indicator. The coil ranges ave selected by the coil-range

(Continued on page 503)
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These photos illustrate but 2 of the thousands of industrial applications for photoelectric equipmen !
used to assure the safety of the operator of a heavy punch-press, The illustration at the right shows the same photoelectric equipment, here used to count
radio speakers as they pass along on an endless belt.

¢, The illustration at the left shows photoelectric equipment

S’elliny and _qn.dta”ini
“ Electric fye” fgui/ament

Photoelectric or “electric eye” equipment can be adapted by Servicemen for many
versatile uses in the home, factory, office, or outdoors. Photocell equipment 1s used
daily to reduce cost of operation, speed up work, eliminate hazards, and serves
in. many additional capacities mot adaptable to other forms of control.

HE market for photocell equipment

has been barely seratched, and new

uses are found daily. The mysteri-

ously swinging doors, automatic
sorting devices, punch presses, safety
cut-outs, burglar alarms, smoke controls,
are just a few applications which recall
the muultitude of needs for photocell
equipment. Photocell equipment is also
used for color matching, comparing
opacity of material, window light con-
trol, and highway speed timing.

With this gigantic market needing
suitable photocell installations, there is
today but a handful of companies and
individuals selling and installing this
type of equipment. There is little at-
tempt to publicize the uses and need for
photocell devices because the natural
demand is sufficiently large to keep all
engaged in this profitable business work-
ing overtime.

You, as a Serviceman, must have been
looking for something relating to your
work which woukl add a few dollars to
your weekly income. Photocell sales and
service offer just this, and with produc-
tion units =selling at very low prices, you
really ean make a worthwhile profit,
The public is ready to pay a fair price
for a good photocell installation, and
there is no competition from the unqual-
ified radio e¢xperimenter and student.
For the aggressive Serviceman this
vast field of opportunity is a “natural.”
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PRACTICAL INSTALLATIONS

Let us consider a few exact uses for
photocell equipment so that you will be
in a better position to judge where
demonstrations should be made. Con-
monly a simple photocell relay is used
to turn on lights at dusk and possibly
turn these lights off after daybreak.
Since sundown tine changes each day,
this type of installation will insure cor-
rect time for switching on the lights
and will prevent waste of electrical
power.

When improper combustion occurs,
excessive smoke is present. By placing
a photocell relay and a light source fac-
ing each other in a chimney, excessive
smoke can be instantly detected, and
associated equipment used to adjust the
furnace.

Another application exists in a res-
taurant which has several tables placed
near the wall. A narrow beam of light
is passed parallel with the wall about
30 inches above the table-top. At one
end the beam strikes the lens of a photo-
cell unit. Any person sitting at one of
these tables merely raises his hand and
thereby interrupts the beam of light.
This causes an alarm bulb to flash and
inform the waiter that he is needed at
one of the tables.

A versatile radio man can think of
hundreds of applications especially
adaptable to the community he serves,

RADIO-CRAFT

The radio Serviceman is the logical in-
dividual to serve in the capacity of
photocell expert, and the need is so large
that a little publicity will bring loads of
“money-making” business.

"ELECTRIC EYE" DEMONSTRATOR

The way to any sale is to make @
demonstration. You should, therefore,
secure a simple photocell relay and a
suitable light source. There are, of
course, many special units designed for
unusual requirements, but even the sim-
plest photocell relay will demonstrate
the effectiveness and principle of the
future installations. The regular light
source will serve, but infra-red light can
be planned for the final installation.

A simple photocell relay consists of a
sensitive photocell connected to the con-
trol circuit of a high-gain vacuum tube.
The output of this tube is used to oper-
ate a relay which, in turn, opens and
closes the contact used for controlling
associated equipment.

Since in the majority of applications
abrupt changes of light are used to
operate the photocell, this device need
not be too sensitive and can be obtained
at a very reasonable cost. However, in
installations where color sorting or
other eritical applications must be
handled, the photocell must be of the
highest sensitivity and accuracy.

The reason the amplification of a
FEBRUARY,
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vacuum tube is required is due to the
small amount of current passed by the
photocell and the larger current re-
quired for proper operation of the relay
unit. The vacuum tube amplifies any
changes of light intensity placed on the
photocell.

The photoeell can be connected to the
amplifying tube in several different
ways, and the circuit can be so adjusted
that an increase in light will either open
or close the relay.

Previous articles have been published
in this magazine on photocell operation.
Meanwhile, assistance in selecting the
proper equipment for any installation
can be secured from the manufacturers
and jobbers selling devices of this type.

The job of selling photocell equipment
is relatively simple since once you can
call the attention of any firm to the
need of such equipment in their particu-
Iar business, the sale will be made with-
out further complications.

If you will review the different fac-
tories and offices operating in your city
or nearby, you will realize that many
excellent opportunities for mevchandis-
ing photocell equipment exist. Simply
call on these companies with your dem-
onstration unit, and show the purchas-
ing agent of the firm how photocell
equipment can be used in the particular
business to save time or for other appli-
cations.

If you have printed stationery, you
should include on your letterhead, and
other pieces of literature describing
your business, the faet that you are a
specialist in photocell work and ecan
make complete installations for all ap-
plications. A mere mention of this fact
will, in many instances, bring one instal-
lation job per week.

If you are operating a radio store, use
photocell equipment in your window for
starting a motivated display or for
turning on and off the electric lights,
This is sure to attract attention to your
window, and besides, premote the sale
of photocell devices.

Many times excellent opportunities
exist for tying-in with local news events.
For example, if a robbery occurs in the
neighborhood you serve, you ean nien-
tion in your advertisement that the use
of photocell devices will entirely elimi-
nate the possibility of such robbery
recurring.

Assuming that you will be able to

follow these suggestions on your own
initiative and make the sale, you will
also want to know something about the
installation and placemnent of the photo-
cell unit and the light source for dif-
ferent purposes.

PRACTICAL ELECTRONICS

You must bear in mind that the dis-
tance covered by any photocell instal-
lation depends upon the power of the
light source, the sensitivity of the relay
and the light conditions present. At all
times, in a darker place, a given amount
of light and a definite type of photocell
unit will operate over a much longer
distance. The presence of stray light or
a strong illumination will considerably
decrease the sensitivity of the equip-
ment.

Several interesting photocell installa-
tion lay-outs are illustrated and will
help you to design installations for your
own requirements. Notice that the light
can be directed at the photocell unit, or
it can be reflected at several angles by
means of mirrors. The angle formed by
these beams of light striking the mirror,
and being refleeted, should never be
greater than 90 degrees for best results.

In making photocell installations care
must be exercised to make the installa-
tion of a permanent nature and save

yourself adjustments and repair jobs
later on.
Besides receiving orders for new

photocell installations, yvou will be called
at thmes to service equipment already
in application. Since the circuits used
in photocell equipment are relatively
simple, only a few parts can actually go
out of order and cause any difficulty.
Routine tests suggested below ordinarily
detect the fault existing.

SERVICING "ELECTRIC EYE" UNITS
Place any suitable light souvce near
the photocell relay, and turn the sensi-
tivity adjustment until the relay just
clicks. New back up with the control
until the relay is returned to its natural
position. The removal of light should
immediately cause the relay to click
again. This test, of course, is performed
on the type of photocell relay which has
its circuit adjusted to close the relay
with a deerease of light. For sueh photo-
cell units which have their operation
adjusted for closing the circuit with an
increase of light, the same test should
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be performed in darvkness, whereupon
flashing a light on the photocell will
cause operation.

If too much light change is needed to
cause the operation, probably the diffi-
culty lies in the photoeell or the amplify-
ing tube, and these should be replaced as
a test. If no operation at all is obtained,
the power is not coming from the line;
or some resistor or other associated part
of the circuit is at fault. Since only one

(Continued on page 496)

€ - LIGHT SOURCE

6 -« pHOTO CELL

@ - ADJUSTABLE MIRROR

These are typical layouts for instailing photoelectric equipment as burqlar alarms. The beam of light goes from the light source (1), to the photocell {(2),
either directly (as shown in A) or after being reflected from one or more mirrors (M‘;
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The Monitor and Control Desk for the 1.T.&T.-C.A.A. blind-landing system, in the conirol tower of the
Indianapolis Muni¢ipal Alrport; it is one of the cover photos. Lights, on desk, spot transmitters in use.

Various transmitters may be switched into use to suit wind conditions. Aural an

visual alarms operate

if transmitter outputs drop below normal; or if localizers are causing an off-runway landing.

NEWEST RADIO-DIRECTED

Auviators no longer need depend upon the efficacy of a dab of gum on the
guidance, on flelds obscured by fog or otherwise exhibiting zero-zero
inates the dangers of multiple, bent, or crooked courses, and the effect known

new high in safety, it was demon-

strated last September* at In-

dianapolis Municipal Airport, with
the introduction of the C.A.A. Aircraft
Radio Instrument Landing System.

This system represents the coordinated
results of 10 years of intensive research
and development in this field both in the
United States and in Ewrope. It is intended
to serve as a bamis for future installations
which the Civil Aeronautics Authority plans
to provide at the major airports of the

“BLIND LANDING” has reached a

landing  system demonstrated
on  September 132-15, at Indianabolis Municipal
Airport, Indlanupoiis, Indluma, was designed. manu-
fuctured and fnstalled under comtract to meel the Der
formance specifications of tne Clvil  Aeronautics
Authority by International Telephone Development Com
puny, Inc, This Company is a subsidiary of the In-
ternational Teicphone and Telegraph Corporstion wlhose
ussoclutes have been actively enguged in the deveiop-
ment snd munufacture of instrument lunding equipment
since 1929,

*The radio Instrument
1939

United States for the use of the air trans-
port lines and other airplanes properly
equipped.

An aircraft radio instrument landing
system is an arrangement of radio trans-
mitters the radiations from which are so
directed into space as to provide complete
guidance to an airplane pilot who finds it
necessary to make a landing under condi-
tions of poor visibility. In other words, it
is an inclined radio pathway from the sur-
face of the airport runway up to an altitude
sufficient for the pilot to center on the
radio beams and maneuver his ship to a
successful landing entirely by instruments.

4 TRANSMITTERS PER DIRECTION

A set of 4 radio transmitters correctly
arranged with respect to the landing run-
way produce the necessary space radiations

The United Air Lines' "Flight Research'" Boeing has
a special loop, mounted horizontally atop plane, for
receiving the

new landing beam. Vertical loop
{arrow) receives the standard flight beams.

for each landing direction. The runway
localizer tranamitter, situated in direct line
with and approximately 1,000 feet beyond
the far extremity of the runway, provides
the course indication or “lateral guidance”
for the approaching airplane to insure
exact alignment for landing on the runway.

The glide-path transmitter, situated to
one side of the runway and approximately
opposite the far end of the runway, gives
the pilot his true line of descent, or “verti-
cal guidance,” by which he may glide his
plane to a correct landing on the runway.
(The illustration directly below shows the
effective gliding path which this transmit-
ter produces.)

The 2 marker trangmitters send radio
beams directed sharply upward which indi-
cate to the pilot that he has arrived over
certain definite points in his approach to the

[T
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Here is shown the entirely new and unique 3-unit
antenna installation for the runway localizer trans-
mitters, of the new instrument-landing system, which
radiates a horizontally-polarized 'left-right’’ beam.

Above—Glide-path transmitter building and antenna set-up which provides beam for straight line of

descent from the outer marker, 2 miles from the airport, to the landing runway, Its signals

elp assure

"blind" pilots “'happy landings."
Below—Inner marker transmitter at edge of landing field, on course with one of the landing runways.

BLIND-LANDING SYSTEM

fuselage to help assure “happy landings”, using only instruments for
visthility. A new landing system, using horizontally-polarized waves, elim-
to pilots as “‘pushing the beam.” Its technical details are here disclosed.

airport. These are in reality safety check
points. The outer marker, situated ap-
proximately 2 miles from the airport on
the line of approuch, advises the pilot where
to start his glide. When the pilot. flying
at a predetermined altitude meets the glide
path at this outer marker, he knows that
hoth the ground equipment and his receiv-
ing apparatus are in correct adjustment
for him to start his glide on the instru-
ments. The inner marker, situated at the
edge of the airport on the line of approach,
indicates to the pilot when the plane has
cleared the boundary of the field and has
reached the area within which it is safe
to make wheel contact with the ground.

THE C.A.A. INDIANAPOLIS INSTALLATION

In this ¢ivil Aeronautics Authority in-
stullment at  Indianapolis, 4 complete
groups of instrument landing transmitters
have been set up permitting radio land-
ings in any of 4 wind directions: northeast,
~outheast, southwest and northwest. The
group of transmitters for any direction
can be turned on from the airport control
tower to meet local wind conditions for
landing. The airport tower is equipped
with an instrument landing control board
by which the operator can sclect directions
at will, and the correct operation of the
rround equipment is indicated by visual
signals on this eantvol hoard. Sheuld any
part of the system fail to operate, the
control tower 1s warnced immediately hoth
by visual and aural alarms.

The Civil Aeronautics Authority system
was desighed to mreet a set of performance
specifications derived by the Government
experts from their intensive study of the
principal developments in radio instrument
landing in the United States and also out-
standing developments in this field in
Europe which have been produced by as-
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sociated laboratories of the International
Telephone and Telegraph Corporation. (*)
The C.A.A. officials stated specifically and
in detail what they wanted their instrument
landing system to do. 1t was the problem
of International Telephone Development
Company to design and produce it. This has
been done. Indications are that the In-
dianapolis  installation has exceeded ex-
pectations in the sharpness of its runway
localizer radiation, and it has exceeded ex-
pectations also in providing a straight line
glide-path  which has been developed by
IL.TA&T. engineers since the contract for
this system was awarded.

THE STRAIGHT LINE GLIDE PATH

Aviation has long demanded a glide path
which would give a straight line of descent
to the field. All systems demonstrated here-
tofore have provided a curved glide path
with a steep drop at the beginning of the
descent, flattening out as the runway is
approached. This means that the pilot must
be continually changing the throttle-setting
and correcting the attitude of his ship while
following the glide path-—-all this through-
out the brief space of time which he has
for the landing operation, Furthermore,
the flattening out of the glide path results
in a high landing speed,

On a straight line glide path the pilot
ean sct his throttle and the attitude of
his ship at the beginning of the glide. Then,
he can concentrate completely upon the
landing indicator and the small adjustments
of his flight controls necessary to center on
the localizer and glide-path beams. and
following this glide path the pilot brings
his ship in a natural descent to the runway.

The I.T.&T. has developed an improved
type of glide path which is straight from

'.:c:-_”slmrn\:u'u Radio Lands Army I'lauel”, Radio.
Craft, Dec. 1937,
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the airport to 600 feet above the outer
marker and which, therefore, overcomes
many of the difficulties which have existed
in the past. From the pilot’s standpoint
this is one of the most outstanding con-
tributions to instrument landing develop-
ment since 1929 when the first radio land-
ing system was demonstrated in the United
States by the Bureau of Standards.

A SHARP, RELIABLE LOCALIZER BEAM

The success achieved by the I.T.&T. en-
gineers in producing an extremely sharp
and stable runway loealizer beam is also
regarded as an outstanding step forward.
Great difficulty has been experienced hereto-
fore in producing a runway localizer trans-
mitter which could be absolutely trusted to
be free of multiple courses, crooked or bent
courses, and also free of the effect known
as “pushing the beam.” (In the Ilatter
phenonienon the pilot finds that he is able
to swing away from the true line of descent
and still receive the localizer beam. This
“leeway™ of course is undesirable.)

In meeting the rigorous C.A.A. require-
ments, the engineers found the elimination
of these difficulties to be one of their most
serious problems. Their rescarch determined
that pure horizontally-polarized radiation,
entirely free of vertically-polurized waves,
wias  essentinl to overcome the troubles
enumerated above.

To satisfy these requirements they de-
veloped a new and unique design of basic
antenna element. They also devised an
arrangement of these elements for c¢on-
trolling reradiation from structures, pole
lines, trees. etc., near the airport. The
result has been a runway localizer beam
which is extremely sharp and consistently
reliable, The result has also been a localizer
system which provides the pilot with 2 re-

(Continued on puge 500)

463



n Zadz'/y Luilt 7/ewe//¢'ng S’a/:ettegenetative

144

2-in-1 “CARD FILE"” BATTERY SET

Radio experimenters have found that old radio circuits obsolesced by the march of
time sometimes are capable of giving phenomenal results when revised to utilize modern
tubes. An excellent example is the effective little radio set which Mr. Bryant describes.
The circuit in principle 1s old but its modern application of the *‘Eaton Oscillator” and
“Flewelling Superregenerative” cireuits will greatly interest many radio experimenters.

BERYL B. BRYANT

The 2-in-l Superreqenerative Receiver, with the instrument panel removed from the '"card file."”

HE writer had an occasion of

emergeney arise in which a small,

self-contained receiver was nceded.

The greatest sensitivity, selectivity
and volume possibly obtainable were
required.

Review was made of the art even back
to the 1920-'21 broadcast era, in which
the regenerative receivers enjoyed such
popularity. All pessible ¢ircuit combina-
tions were analyzed and all possible
components considered.

From that study evolved the develop-
ment of the small. simple receiver illus-
trated in this artiele. The receiver is
cntirely self-contained as to the receiver
proper, its “A” and “B” battery supply,
the phones or headset, and the throw-out
antenna lead (which is provided with a
clip).

Considering that a potential of only
13.5 V., measured hetween the plate and
negative filament of the tulw, is used,
it is surprising asx to the remarkable
performance of the receiver.

As can bc seen by inspection, pro-
vision has been made for additional
external “B7- battery supply. when a
mote pcrmanent installation and great-
er volume is desired. The volume seems
to increase in direct ratic as the plate
voltage increases.

From the standpoint of selectivity it
is not recommended that line voltage
supply devices be used. Contrary to
opinion, actual tests will prove that any
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supply other than batteries is not satis-
factory for superregenerative receivers,
and leads to erratic and unstable opera-
tion as well as to a decrease in selec-
tivity.

THE "NEW FLEWELLING" CIRCUIT

The “Flewelling Superregenecrative”
circuit was adapted as most suitable for
the requirements. As can be seen by
inspection, it is a combination of the
old reliable Avmstrong tickler feedback
regenerative circuit to which has been
added the old-time *“Eaton oscillator,”
used during the World War by the
Army and Navy. Little mention has

ever been made of the Eaton oscillator
except as a part of the Flewelling cir-
cuit.

The Eaton oscillator supplies the
quenching frequency to the control-grid
of the tube to prevent self-sustained
oscillation, therefore allowing greater
energy to be fed back to the grid of the
tube without instability or self-sustained
oscillation.

In this connection it will he noted
that the tickler turns for the “Flewelling
Super.” are approximately 30 to 50 per
cent greater than the secondary turns
whereas in the ordinary regenerative
circuit the tickler turns are from 50 to
66 per cent less than the sccondary
turns.

For development purposes the circuit
was wired without the Eaton oscillator
components, that is, the two 0.006-mf.
condensers shunted by the 250 mmf.
condenser, and the return end of the
secondary connecting directly to the
minus filament. After stable and satis-
factory operation was obtained, the con-
densers were added.

Without the use of measuring instru-
ments, judging wvolume only by ear,
there was a perceptible increase in vol-
ume (nearly 100 per cent). By attention
to eritical adjustment—as to regenera-
tion, and the grid-leak value—this per-
centage figure was slightly increased.
All of the foregoing statements the con-
structor may verify for himself.

COMPONENTS
The use of the Hytron or English
single-element midget tubes would re-

(Continved on page 492)

ANTENNA

PRIMARY

- ‘
TICWLER) WAAYA
(niw ‘/'E /-v

250

cup
3o00°
AMIDGET)
REGENERATION
POTEN
/4
SECONDARY

| T D

V. RKA3 (OR IDAGT DIODE-
TRIODE -PENTOOE; D1ODE NOT USED

12 VOLT
BATTERY

» = (EA L 15 =
=¥ L » -—
"o ' .
BAND A WA - |’ + fh . rEXTERNAL
i BATTERY
BRS:“%AE'T —— - a"  BINDING
SUPERREGENERATICN = POSTS
250 NOENSERS
MME, (ETON O5CILLATOR)

Schematic circuit of the 2-in-l "Card File'' Battery Set. If tube V is a ID8GT. connect the screen-grid

as shown dotted. Condenser C

is a revamped I5-plate Cardwell midget unit. Volume increases with

+ increase of "B’ voltage. Use a short aerial or a suitable condenser in series with the aerial.
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RADICALLY NEW

MINIATURE

”ﬂ utton ” ﬂ ottom

TUBES

1R5 Pentagrid Converter
18} Power A.F. Pentode 185 Diode Pentode
1T} Super-Control (Variable-Mu) R.F. Pentode

R. D. WASHBURNE

AST month RCA announced the first 4 of a series of
tubes—of a type popularly called “peanut”-size—that
for the first time in the history of commercial tube
manufacture, here or abroad, makes possible the con-

struction of efficient radio receivers of tiny proportions: in
addition, they may be used, like previously-available minia-
ture tubes, in hearing-aids and other A.F. devices. A penta-
grid converter is one of the outstandingly new developments
in the series. A review of earlier tube developments bearing
on the new designs may be of interest. A few references
(see end of article) are included in this review, which fol-
lows, for such interest or value as they may hold for readers.

CHRONOLOGY
The major limiting factor in small-space receiver design
has always been the tubes. With the
P advent of metal tubes (!), manu-
47 facturers for the first time had a
real opportunity to go to town in
designing small sets—and this they
did with the result that the sales of
midget radio sets soared to great
K heights. This gain was further con-
I| solidated when manufacturers
brought out glass counterparts of
the small metal tubes. Another step
t’ J forward in the small-space tube
|H design was the advent of the Ban-
tam tube introduced by Hytron, a
design which affixed the letter T to
tube types (2).

However the grid cap on both
metal and glass types continued to
be a thorn in the side of small-space
equipment designers until Sylvania
introduced the cap-free, type 1231
tube (®). This was immediately fol-
lowed by a series of RCA tubes
having single-ended or capless con-
struction (*). This design was represented by the letter S
in tube designations.

Both Sylvania and RCA tubes introduced smaller basings.

About the same time Raytheon and Arcturus brought out
a series of straight-sided 1.4-V. drycell tubes which in this
class represented a reduction in space as well as having
other advantages.

However all these attempts to produce a small tube of
American manufacture (an English “peanut” tube, in sev-
eral different types for A.F. use only, having been available
to experimenters for several years (5)

U

|
GLASS BUTTON "BOTTOM =

Lite-size drawing of tubes.
All are the same size.

At last! Miniature tubes not designed for anr special purpose! They can be
a

used wherever ordinary-size radio tubes of similar characteristics are employed.
The series includes R.F, A.F. and power types.

that meanwhile RCA had brought out a series of extremely
small, albeit somewhat costly, type 956 “Acorn” ultra-S.W.
battery-type tubes about the shape of an acorn and the size
of a walnut (). The Acorn is still unapproached in its class.

Except for the introduction of new types in these general
classes of tubes there was little further observable develop-
nient towards the production of highly-efficient small-space
tubes until RCA last month introduced the MINIATURES.

TUBES FOR "SUPER-MIDGET" RADIO SETS!

Whereas preceding types of tiny tubes, except the Acorns,
were designed mainly for A.F. amplifiers (hearing-aids,
etc.) these new miniature RCA tubes provide a complete
complement for the design of compact, portable, lightweight
radio recefving sets! Of special interest is the fact that they
are highly efficient with a “B” supply of only 45 V. The
filament of each of these 4 tubes is designed to operate satis-
factorily when connected directly across any 1.5-V. drycell.
Each of the 1 tubes ju:t announced measures only about 2
ins. long X 3, -in. in dia. There are no restrictions on the posi-
tions in which these 4 tubes may be placed; either vertical
or horizontal placement will be QK. Pin numbering is accord-
ing to R.M.A. numbering system.

The high operating efficiency of these new tubes has been
aided by a new desizgn which provides compactness without
decreasing the size of essential electrode parts; only the
plate has been reduced in size.

Compaetness has been achieved by replacing the conven-
tional base with a new glass “button 7-pin” base sealed to
the glass envelope; and finally, by mounting the electrodes
directly on the glass button.

Can you imagine an inverted glass test-tube (therefore
now rounded on fop, but having a tip), about 2 ins. long
and 3 -in. in dia., which is closed-off on the bottom with a
flat glass base 1/16-in. thick? Well, imagine further that 7
pieces of stiff, No. 18 wire, arranged in a nearly-closed circle
(see drawing, “Bottom View”), protrude out of this base
about l4-in. (to serve as electrodes or connection-pins) and
vou have a fairly accurate impression of what these new
tubes look like on the outside. The envelope is clear-glass,
only slightly obscured by getter “silvering.”

There iz no “base” in the previously-accepted scuse of the

(Continued on page 494)

—except for the Western Electric gen- [Losot.ocozoasems
eral-purpose type 215A or “N” tube, of as* a5
“peanut” size, which drew 250 ma. at /

1.1V. and which was never available
except as a triode—faded into insignifi-
canee when Hytron introduced the fin-
ger-size “Bantam, Jr.” battery-type \<45- as°
tubes (%), which immediately found
favor amoeng manufacturers of hearing-
aids. It must be remembered however

~ BOTTOM WiEw —
ALL 4 TYPES
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Front view of the ultra-H.F. superhet. Range, | meter to 15 meters.

BUILD THIS

Rear view, Plug-in R.F. coils are used.

1- TO 15-METER

An wnusual short-ware receiver eircuit Las been developed, by the cuner of
to hams. Ceriain other characteristics and peculiaritics of this receiver recom-
and frequency-modulated program reception. Here is « set, using plug-in

ERY few wltra-highfrequency ve-

ceivers have the following fea-

tures combined: tuning eye indicator, A.V.C., wide band-

pass (better than 100 ke. response from 300 megacycles
to 20 megacycles), 2-spot tuning above or below the reso-
nant frequency.

A eircuit which the writer has designed incorporates these
features. It is an autodyne type of superhetervodyne, using
resistance-coupled 1.F., capable of receiving frequency-modu-
lated stations by the use of wide band-pass I.F,, and a hi-mu
2nd-detector.

The receiver is small, and can be battery operated. A
single-wire antenna or a 2-wire doublet, one side acting as a
reflector, may be used to pick up the signal. It has band-
=pread and employs plug-in coils. It is capable of receiving
a linited distance on 28 megacycles by using a quarter-wave
doublet cut for 5 meters or 56 megacycles. It also can receive
frequency-modulated signals at 50 niiles, and has received
same at greater distance, Further, the receiver is capable
of receiving television sound with excellent fidelity. The
receiver is also recommended to Hams who are interested
in the ultra-highfrequency bands.

DETAILS

The complete receiver uses 6 tubes as follows: one 854
autodyne 1st-detector, two 6K7 metal tubes or 8SK7 single-
ended pentodes as resistance-coupled I.F, amplifiers, one
6F6 hi-mu 2nd-detector, one 6G5 tuning indicator, and one
6F6 pentode AF. amplifier. If one desires, crystal head-
phones may be connected to a volume control and condenser,
across the voice coil of the output transformer, as shown
in dotted lines. Or, a 2nd stage of A.F. amplification may
be added, if desired, for increased loudspeaker volume. The
quality of the audio response is excellent. The complete
receiver is housed in a cabinet 10x6x 6 ins. deep. The
receiver power supply may be a separate unit, capable of
supplying 135 to 190 volts. It must be well filtered to avoid
all possible traces of hum.

The main tuning condenser is an HF-35, mounted on'the
side of the cabinet alongside the antenna trimmer condenser;
the band-spread condenser is an HF 15X dual space type,
cut down to 5 plates.

Coil No. 1 consists of 8 turns of No. 12 tinned copper wire
wound on a %-in. dia. form, tapped at the 2nd or 3rd turn
from the end. This coil covers 26 to 45 megacycles in one
complete tuning of the 35 mmf. condenser. The balance of
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the coils are all the same diameter,
each one being 1 turn less, right down
to 2 turns using the same-size wire, being tapped at 1 or 2
turns for the best oscillation results. A clip is provided so
that on the extremely high frequencies the 35 mmf. unit
is not used. To get the lower frequencies all that is necessary
is to use 10 or 12 turns of No. 14 tinned copper wire of
the same diameter. All leads must be kept as short and direct
as possible, and separated (especially, the grid and plate
leads). If 6K7s are used be sure to shield the grid leads
with a braided shield and use a metal shield-cap ca metal
tubes (if 6SK7’s are used this will not be necessary). The
coils may be opened or squeezed together slightly to adjust
the tuning range; this adjustment is not critical. Phone-
tips may be slipped over the start and finish ends of the
eoils, and soldered on, so that the coils may be plugged-in
easily; stand-off insulators are used to take these tips.

OPERATION

When placing the receiver in operation turn the regenera-
tion control all the way off and the audio control three-
quarters or full-on, then advance the regeneration control
until a slight hiss is heard. If the regeneration control is
advanced too far the tuning eve will close completely, indi-
cating over-oscillation, and should be kept just below this
point. Now rotate the main condenser until a station is
heard, always leaving the band-spread condenser set midway
or at one-half the dial reading. Finally, by adjusting the
antenna condenser and the regeneration control the station
can be brought in to the maximum volume. At exact
resonance to a strong station carrier the eye will close. In
regard to tuning-in frequency-modulated transmitters, the
tuning is more critical due to the wide band-pass of the
station itself. Another point to remember is that if you are
located over 50 miles from such a transmitter don’t expect
good rexults; possibly no results will be obtained, although,
one of these stations has been heard 200 miles away. Do
not be surprised if upon tuning-in a frequency-modulated
station that it is not up to standard; a little tuning practice
is required, and then again, you may be beyond the coverage
distance.

ANTENNA

Note that the antenna should be cut to the correct length,
and that it should be at right-angles to the xmitter. Exeel-
lent results were obtained from a quarter-wave doublet cut
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Diagram of the autodyne "superhet.’" The LF. is the difference between the incoming signal and the beat-frequency gensrated in the regenerative or Ist-
detector, states Mr. Baptiste.

6-TUBE SUPERHET. RADIO

amateur radio station W3GS, which it is believed will be of exceptional interest
mend 1t to the experimenter who wishes to investigate ultra-shortwave telly sound
coils to secure wide wavelength coverage, which should cost little to build.

for 5 meters, each section being 4 feet, 6 inches long, and
the lead-in being a regular doublet transmission wire. Only
1 section of the lead-in was used, the other section acting
as a reflector; one end of the section acting as a reflector
may be grounded to the receiver chassis.

One side of the doublet will work better than the other.
This can be checked by tuning-in a station on one lead, and
then the other, and noting the closing of the tuning eye.
The lead that closes the indicator the mwost is the one re-
ceiving the signal strongest. As a final note, the 954 acorn
tube and plug-in coil are housed in with an aluminum shield
to cut down interference. This shield is easily made from
an aluminum panel. The 954 tube is to he mounted upside-
down, through the chassis, so as to reduce the length of the
plate and grid leads. This construction will enable the grid
lead and the grid condenser to be brought directly to the
tuning condenser and tube.

LIST OF PARTS

CONDENSERS

One Hammarlund, dual-spaced. type HF15X;
One Hammarlund, type HF15:

One Hammarlund, type HF35;

Four mica, 100 mmf.;

One mica, 0.001-mf.;

One mica, 0.006-m{.;

Seven Aerovox paper tubulur, 0.1-mf., 800 V.;
One Acrovox electrolytic. 10 mf., 25 V.;

RESISTORS

Five Aerovox, Y -meg., 12-W.;

Three Aerovox, 50,000 ohms, %-W.;

Two Aerovox, 400 ohms. %-W.;

One Aerovox, 10,000 ohms. %-W.:

One Aerovex. 10,000 ohms, 'e-W.;

QOne Acrovox, 2 megs., 1 W.;

One Aerovox, 500 ohms, 1 W,;

One Acrovox, 25,000 ohms. 1 W.;

One center-tapped. 40 ohms;

One C.R.L. potentiometer, 50.000 ochms (Vol. Control};
One C.R.L. potentiometer, 0.5-mcg. (Regen. Control);

MISCELLANEOUS
One Hammarlund acorn tube socket, type S-900;
FEBRUARY,
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Four National octal sockets, C.I.R. series;

One RCA type 954 acorn tube;

Two RCA type 6KT7 or 6SK7 metal tubes;

Two RCA type 6F6 metal tubes;

One RCA type 6GH tuning indicator;

One L.R.C. tuning indicator assembly,

One 6-in. P.M. dynamic speaker (with output transformer, 7,000
ohms plate loud to V.C. impedance);

Nuts, bolts. washers, chassis cabinet, dial, knobs, ete.
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SOUND ENGINEERING

Free peﬂ'yn and -ga{w':io'cy Service
For Radio- é‘mﬁt Subiacribers
Conducted by A. C. SHANEY

subscribers. All design, engineering, or theoretical questions relative

{ Thix department is being conducted jor the beunefit of RADIO-CRAFT

to P.A. installations, sound equipment, audio amplifier design, etc,, will

diagrams published in past issues of technical literaturc, the original,

l be answered in this section. (Note: when questions refer to cireumit

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

No. 2

HAND - CAPACITY - OPERATED
VOLUME CONTROL

The Question . ., .

I would like to convert an expander so as
to have it operate as a capacity-operated
volume control. I wish to use an antenna
using the hand as a control and have the
volume increase as the hand is brought
nearer the antenna.

I would appreciate it very much if you
can help me,

GoxrnoN W, RicHMOND, M.D.
Oakland, Cal.
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The Answer . , .

There are a great many ways in which
this can be accomplished; Fig. 1 gives a
simple capacity-operated volume control cir-
cuit. This circuit can be applied to practi-
cally any type of expander, so as to obtain
volume control action by varying the effec-
tive eapacity of the antenna to ground.

The circuit consists essentially of a posi-
tive feedbuck oscillator, the feedback voltage
being varied by a change of ratio between
C1 (which is body capacity) and €2, As €1
is varied, feedback is gradually varied from
a hegative value through 0 to a maximum
positive value. This variation changes the
intensity of oscillation from 0 to a maximun:
value. When the circuit is oscillating, recti-
fication takes place from the cathode to the
diodes in such a manner as to pile up a
negative voltage across condenser C4. This
neprative voltage will be equal to the nega-
tive peak oscillator voltage present between
cathede and ground.

Potentiometer R2 picks off a portion of
this negative control voltage and applies
it back to the low end of the grid- or
(control-grid) return resistors of a super-
control (variable-mu 6SKT7) or pentagrid
mixer amplifier (6L7). When this cireuit is
being applied to standard expander ampli-
fiers. this control voltage should be substi-
tuted in place of the voltage developed by
the diode vectifier of conventional expander
circuits.

Specifie values are not given for each of
the components, because a great number of
variable factors will affect the ultimate
design of the capacity-operated volume con-
trol. Some of these factors are:

{a) Degree of control desired.

(b) Initial gain of amplifier.

{c) Type of antenna employed.

(1) Type of control tube employed.

(e} Power output of amplifier.

(f) Maximum body-capacity change.

As the inductance of L1 and shunt capac-

ity C3 will determine the oscillator fre-
quency, these may be sclected so as to
produce intense R.F, oscillations. Condenser
(2 may have a vatue of 10 to 100 mmf.
Item C1 represents the body-capacity of
the controller. The remaining values are not
critical and may be the following: R1, 0.1-
to 5 megs.; R3, 5,000 ohms; C4, 0.1-mf;
5, 0.05-mf.; R2, 5 megs. Tube V1 may be
any duplex diode triode, such as the 85, 6Q7,
ete,

PARASITIC OSCILLATIONS

The Question . . .

We have built an amplifier consisting of
the following tubes: 1—6J7, 1-—6('5 ampli-
fier, 1—6C5 inverter, 4—25L6G’s, and a
power supply utilizing 3—25Z6's in parallel
with 4—40 mf., 300-volt condensers.

We added one 6C5 stage to the original
circuit. This amplifier was again modified
with different types of phase-inverter cir-
cuits, but we seem to lack any power, It is
weak and distorted. We wish to use a ribbon
microphone.

Can you suggest a circuit that might work
to our advantage in using these.tubes with
some additional parts?

CLARK Ross,
Hearst Radio Service,
Lead, S, Daketa.

The Answer . . .

Figure 2 shows a circuit diagram of the
stable amplitier which will give satisfactory
operation. In insert, Fig. 2X, showing the
filter circuits, Note*—If filament trans-
former is used for 1st 2 stages, insert a
42-ohny, 10-watt resistor in series with the
6SC7 and line.

The circuit, as vou will note, is composed
essentially of a 68J7 pentode (or 6J7, which

{Continued on page 499)
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NEWEST ELECTRONIC PIANO

Radio reception and electric phonograph operaiion too are available, in a special
prano-bench the use of which is optional, in the new “Storytone’ electronic musical
wmstrument (“Voieed by RCA’") here described. Unlike preceding electronic pianos
the new instrument utilizes magnetic pick-up from the strings; and a special

acoustical system.

N addition to operating as an electronic piano (employing
the general principles described in past issues of *Radio-
Craft—except for certain differences as, for example,
the use of magnetic instead of cupacitative pickup heads),

the new ‘“‘Storytone’” instrument here illustrated and de-
seribed operates as a radio set, or as a phonograph, if the
available special piano-bench (illustrated) is used. This
bench contains an RCA Victor radio set and phonograph, in
separate sliding drawers, which makes it convenient for
the pianist to accompany on the piano any record he may
wish to play on the clectric phonograph.

TECHNICAL FEATURES

The Storytone piano (“Voiced by RCA") incorporates a
T-tube amplifier with an output of 158 watts. The loud-
speaker is mounted in an acoustical labyrinth which covers
the entire back of the piano. High frequencies are radiated
directly from the speaker haffle; low frequencies, from the
labyrinth.

As with most electronic pianos a swell-pedal makes an
organ characteristic possible. The piano may be played,
even by a child, at auditorium volume; or, at barely audible
volume as a practice piano! This dynamic range is quite
impossible to obtain in non-electronic or mechanical pianos.
A special control permits adjusting the instrument to suit
individual room acoustics!

The action of the piano is said to be identical with a
standard instrument so that the touch to the pianist remains
the same.

Since the instrument is susceptible to stray magnetic
fields, it should not be placed near other electrical ecquipment
containing power transformers or votating equipment such
as motors or generators. This is partieularly true in theatre
installations.

The electro-acoustic system consists of 3 major itens.
First, a magnetic pickup which translates the mechanical
vibrations of cach string into electrical impulses. Second, a
high-fidelity electrical amplifier capable of reproducing the
full audio range and having an output of 15.8 watts (29¢
R.M.A. harmonic distortion). Thirdly, an acoustic trans-
ducer system consisting of a ruggedly

. 9 . - r ic
constructed permanent-magnet dynamic 9pTIMUM VOL CONTROL

More business for aggressive radio dealers and Servicemen.

The *'Storytone’ electronic piano is an instrument of beauty both in appearance
and tone. Mechanical vibrations of its s?rmqs are transformed into correspond-
ing electrical vibrations by an ingenious system of magnetic coil pickups.

E i CABLES

Thus is the piano-bench of the "Storytone'”. The modern radio set in one
siiding drawer, and the electric phonograph in the other, are optional.

loudspeaker and a folded exponential (SCREWDRVER A0J)) 6T oo
baffle or horn capable of reproducing y / l-
with remarkable fidelity and power the ET"““« “a —]- o8
tonal qualities required of the fine in- jo—saten: i e =
. > > O BROWT o b
strument of which it is a part. =Y S .
B'—"LLO‘E RE0— - 04
MAGNETIC PICKUPS I T ;&
In order to translate the mechanical I ! s
vibrations of the strings into electrical l| ¢ . s I :
vibrations or impulses so that they may I T 254 aco] T.00ms Tédwwr Tiaduns e
be amplified, individual magnetic pick- L I o
ups ate used for each note, These indi- 31 P ST P o i :
vidual units are assembled on 8 separate A% L ’-‘4‘\; |a-~i g
mounting plates accommodating either [[T g Lo I
8, 10, or 16 units depending upon their peassy! eale 12
particular location in the instrument, B ‘ﬁ‘::i,’..'fa Tt |/ g0 Eon .
Each pickup plate assembly consists o R reo— JS-ouace- ol JC}: T T8 e
of a soft steel mounting plate and 8, 10, 4__:‘3‘“—3 MN-@J \ % 2% 30 AT ol
or 16 magnets with a duplicate number ot --;f‘t;-g_vt_] - = Sposttn—
of soft pole pieces. A coil assembly is -'F;;f:- 30 0. LT e~
located over each individual pole piece a3 i o jf' |
and they are all connected in series and : i” Buve — oo
*See, for instance, "The DynaTone Phone-Radio-Elec- reo—E o I
tronic Pisno,” Radio-Craft, Jan. 1939. oAy e by BAC R

(Continued on page 490) Fig.
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l. Servicing diagram of the special RCA high-fidelity amplifier which outputs 20 watts.
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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.

(1) "ECONOMIZER" IN BATTERY

RECEIVERS

Howard Models 413 and {BT—Fig. 1.
A method for greetly reducing the B
battery drain when normal low volunie
reception Is desived.

The “Economizer” is simply a switch
across one resistor in the “B”-negative
—ground circuit, which when closed
permits all of the “B” battery current
to flow through 500 ohms and when open
forces it to flow through an additional
1,000 ohms. The 500-ohmin resistance in
carrying approximately 15 ma. produces
a drop of 7.5 volts. This is impressed
on the 1C5G control-grid as a bias. It
permits maximum power output of the
tube.

This maximunt power output is by no
means desired under all receiving con-
ditions. By increasing the bias of this
output tube, which draws about 756%
of the total “B” battery current, it is
possible to reduce it to about 1/3 or
from roughly 9 ma. to 3 ma. For low or
normal volume use of the set the grid
of the 1C5G is not loaded enough to
cause distortion in excess of that occur-

USED

F. L. SPRAYBERRY

ring at normal bias and maximum out-
put power. By this simple connection
the “B” battery drain is reduced to 40%
or below!

(2) NEW APPLICATION OF bA7 TUBE

The Magnovox Co., Inc. Model CR-
101M—Fig. 2. Exchange of signal and
oscillutor sections of the 6A7 tibe in
this receiver produces desirable results.

The grid adjacent to the cathode,
ordinarily known as the oscillator grid is
used in this circuit as the signal input
grid. From the viewpoint of the signal
alone, this provides immediately two
advantages: (1) the input capacitance
is reduced from 8.5 to 7 minf.; and, (2)
the transconductance is raised approxi-
mately 2.5 timmes by this connection.

In addition to this, A.V.C. action is
more effective per volt and as a conse-
quence of less sereen-grid current loss
both the plate and screen-grid voltages
may be somewhat higher than the maxi-
mum recommended for ordinary use.
The lower transconductance of the xig-
nal grid when used as the oscillator grid
is no handicap as this may be compen-

NUMBER 29

sated by more anode-to-grid feedback to
maintain oscillation.

(3) THE 2525 AS A FULL-WAVE RECTIFIER

Mission-Bell Models 3869 and 3891—
Fig. 3. Advantages of full-wave rectifi-
cation using the 2525 and of the excep-
tionally high naduwal conductance of the
25L6G tubes aie gained in these designs,

A power transformer of course is
required which has a high-voltage wind-
ing of the regular center-tap type for
full-wave rectification. The two 25-volt
filamments are in series across the pri-
mary with a ballast tube while the other
filaments are supplied from a winding.
The circuit permits the use of a 25L6G
output tube operating from a supply of
much less hum and much better regula-
tion than that afforded by the usual
half-wave circuit. In addition to this the
filtered output may be 110 to 115 volts
rather than the usual 85 or 90 volts due
to loss in the rectifier and filter. This
cirveuit of course is not designed for D.C.
but makes a better use of the material
for A.C. operation.

(Continuwed on pege 491)
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SERVICING PUZZLERS

Solved 5, the Use oé Test fgui/amant

@ Fading Accompanied by Distortion.
This standard set would operate nor-
nially for 20 minutes, then fade to low
volume, accompanied by distortion.
After routine tube and voltage tests
were made, the set was connected to the
bench. Soon it faded to about one-third
volume. Connecting the wvacuum-tube
voltmeter (or V.-T. VM.) to indicate
D.C. values, by using a high resistance
in series with the grid, and a bypass
condenser to cathede, it was discovered
that the A.V.C. voltage had decreased
to about zero, and as the set heated
further, it became slightly positive,
This condition was also checked by
means of a milliammeter in the plate
supply of the controlled tube, showing
a high value of plate current. All by-
pass condensers in the A.V.C. circuit
were checked on a bridge for leakage,
and found OK.

Finally the LF. transformers were
checked with a high-range ohmmeter,
and a leakage was discovered between
the primary and secondary windings
of the 1st LF. coil, while the coil was
hot. Upon examination, it was found
that one of the silk-covered secondary
leads was pulled tight against the plate
coil, causing a leakage as the winding
expanded. Moving the wire cured the
trouble.

H. E. WarLace

® Frequency Shift on Broadcast Band.
Trouble in the oscillator circuit of a
Philco Model 116X showed up in no re-
ception on short waves and frequency
shift on broadcast band, both while set
was playing; or having station come in
at different point on dial from previous
time of play. Usually high-resistance
joints prevent oscillation or cause fre-
quency shift. Sometimes rivets holding
stator sections of condenser gang loosen,
allowing spacing to change and thus
cause a frequency change.

We installed a new padder condenser,
all new resistors in the oscillator circuit,
new grid condenser, soldered all joints
on coil. Still had trouble, so just about
ready for new condenser gang. Our
ohmmeter reads to T2 megs. with a
22%.volt battery. As a last resort, we
hooked up a power pack and extended
the range to 75 megohms. A definite
high-resistance short showed up in the
grid circuit. Trouble was traced to con-
denser gang and found to be a small
deposit of soldering flux from stator to
frame of condenser. Carveful seraping
with knife, and ecleaning with carbon
tetrachloride and teothbrush, took care
of the trouble.

The short was on the order of 10 to
15 megohms, but varied, getting to
quite a low value as the set warmed
up, and raising to a high value when
cool. Effect was more pronounced, of
course, on short waves.

GEeorce 1. Day

RADIO-CRAFT
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No. 2

In the recent Weston Contest, in
celelbration of the 30th anniversary of
W eston Electrical Instrument Corpora-
tion, on “How Modern Test Equipment
llelped Me Solve a Difficult Servicing
Problem,” many letters were submitted
which have general interest as typical
of today’s servicing requirements. A
second group of letters is presented
here in the form of servicing notes
which may prove of value in enabling
the Serviceman to obtain the greatest

FEBRUARY,

possible usefulness from his test
equipment.
® Interference from Private I'ower

Plant. After installation of 2 radio sets
in urban home, separate interferences
were found from 2 sources: (1) spark-
plug impulses from a 4-¢ylinder engine;
and, (2) a high-pitched whine from a
power plant. Conventional suppressors
cleared the sparkplug noise, but no
amount or kind of filter touched the
whine. The tone controls on the sets
could be padded down to about 3,000
cveles before a reduction began to show.

Applying the audio oscillator to the
detector of a set, I beat to resonance at
3.600 eycles. This indicated trouble in
the generator, so I plugged the cathode-
ray oscilloscope to the 115-V. city lines
(controlled 60 cycles), applied this in-
ternally to the horizontal sweep, applied
the private lines to the vertical and
adjusted these (at the generator) in
step at 60 cyeles, Then placing the
cathode-ray instrument on the private
lines I got a modulated 60-cycle sine
curve. This was traced on a picece of
tissue paper for analysis.

The nodes in this curve indicated an
extraneous voltage of 15 to 20 volts at
a frequency of 3.600 cycles. I now
“zeroed” the V.-T, VM, on 115 volts
r.m.s. city lines and measured the pri-
vate lines, and found 185 volts still
present.

Diagnosis was as follows: Generator.
4-wire, 3-phase, 4-pole, 6 coils to the
pole, 72 slots in the stator - rotor field.
Trouble—one pole had been connected
“5 coils” and the next “7 coils.” Cor-
rection—open windings and check the
resistance of each pole, locating im.
proper connection and reconnecting so
all poles had same resistance,

P. L. Starte WiLLso~N

@ Trouble in A.V.C. Circuit. In an At-
water-Kent Model 85 receiver, point-to-
point voltage tests with a 1,000
ohms/volt meter showed cireuits normal.
When a 20.000 ohms/velt mecter was
applied, the bias voltage on the 1st-de-
tector and 1st LF., tube showed ab-

1940

normally high, and indieated trouble in
the A.V.C. circuit.

Upon checking the control plate re-
sistor with the chmmeter, it proved to
be open and was causing the trouble.
This resistor has a value of 800,000
ohms (0.8-meg.) and therefore requires
a high-range ohmmeter to check it
accurately.

L. S. Warp

@ No Signal on “Shortwave Broadcast”
Band. The regular broadcast band of
a Stromberg-Carlson Model 240M was
perfect, but there was no signal on the
shortwave broadcast band.

A Weston Medel 669 V.-T. VM. was
connected across the oscillator cireuit
with the set on the broadecast band and
the oscillater voltage was within 70
per cent across the dial. We then
changed the band-switch to shortwave
and our V.-T. VM. went down to zero.
When turned back to broadeast, the
oscillator started again, the voltage
registering on the meter. We turned it
back to shortwave and again there was
a zero voltage. A new G6C5 oscillator
tube put this set back in shape. By hav-
ing a high-grade V.-T. VM. which could
be shunted across the oscillator circuit
tuning condenser, we were able to
Iocalize this trouble in about 5 minutes
and correct it without using a soldering
iron.

Ricriane J. DovLe

® Distortion After Perfect Playing.
This trouble was found in a Zenith
Model 103, which is a 14-tube super.,
using 4 type 35 tubes in 2 stages of
R.F. and 2 stages of I.LF. A type 24
mixer and a type 24 A V.C., the other
tubes being 27's and 45°s in the output
stage. All tubes tested OK.

In the shop, I discovered that the
AV.C. voltage at the -control-grid
dropped off when the set warmed up,
and the reproduction became distorted.
Thinking there was something wrong
with the A.V.C. circuit, I checked the
values of all the resistors and checked
all the condensers for capacity and
leakage. After lining up the LF. trim-
mers and gang trimmers and checking
the audio for distortion, I started in

substituting one tube after another
with no better results.
Finally, I hooked up my Waeston

Model 772 in series in the control-grids
of each of the sercen-grid tubes and
found that the control-grid circuits of
3 of the type 35 tubes were drawing
current, indicating gassy tubes. I re-
placed these tubes, and the set was
OK. Although I had rcplaced each of
these tubes with a new one, there were
always 2 that were bad, left in the set,
thus offsetting the A.V.C. voltage and
causing the distortion!
Fuer H, Wi~
(Continwed on page 495)
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Figure 2 shows the added elements shunted across the circuit between source

resistance and load resistance, Figure 3 shows same circuit simplified. See text.

SCRATCH FILTER DESIGN

Needle scratch, or

“surface noise”

as it 1s called, in the electrical reproduction of

phono records, is a problem which is familiar to every owner of electrical phonographs,

and phono-radio sets.

“Seratch Filter Design’ in discussing this problem analyzes the

factorswhich make scratch apparent; and gives procedure for designing corrective networks.

N the correct meaning of the term

there can be no true “scratch filter”

—in connection with the electrical

reproduction of phono records—for
such a device must remove the undesired
components and leave the desired sound
unimpaired; and. in the present state
of the art, spurious signals within the
required audio range, once admitted te
the sound channel, cannot be removed
without loss of fidelity. The practieal
problem for the designer of reproducing
equipment resolves into one of affecting
the happy compromise of developing
sound from the speaker of the best qual-
ity of which the record is capable,

WHAT CONSTITUTES "SCRATCH"?

“Surface noise” or “needle seratch”
results from the reaction of the needle
to minute irregularities in the record.
These are of the nature of grain of the
material, irregularities in the action of
the cutting stylus of the recorder, and
abrasive added to the record material
for the purpose of grinding the pickup
needle to fit the groove,

“A 5,000-cycle note of the same
loudness as a 10,000-cycle band of
surface noise using a reproducer
with a flat characteristic would
have an amplitude of only about
0.000,001-inch.””

The random distribution of magni-
tudes and separations of the resulting
disturbance produces noise having com-
ponents of all frequencies which the
pickup is capable of converting into elec-
trical signals. The noise components in
the upper portion of the audio spectrum
are definitely more pronounced and,
everything else being cqual, the more
extensive the upper range of the pickup,
the more troublesome will become the
noise-to-signal ratio from a given rec-
ord. The energy distribution of the noise
from a particular record is shown in
Fig. 1. The pickup, like all mechanico-
electrica] transducers, is predisposed to

{1} Fredtrlrk 1.

A.: “Vertlcal Sound HRecords'',
Trans., Soc. Motion Pieture Engineers,

Vol 18 (1932}
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several resonances. Only by most careful
design and proper damping (with its
attendant sacrifice of sensitivity) are
these resonances kept under reasonable
control.

FILTER FUNCTIONS

The peaks found in many or most
pickups are likely to be in the upper
part of the spectrum and hence accentu-
ate surface noise between, say, 2,500 and
6,000 cycles. One desirable function of a
well-devised *“scrateh filter,” then, is to
attenuate the most troublesome peak or
peaks. Resonances of the type which
produce valleys in the response curve
are not usually serious, unless they are
wide enough to depress a substantial
part of the spectrum; and, as a rule,
corrective measures directed toward
elimination of valleys impair quality
more than they improve it. Quite apart
from its effect on noise, insofar as a
filter removes a sharp peak, it is safe
to assume that it improves the overall
frequency response (as the ear judges
the result).

The upper end of the spectrum con-
tains in addition to the major portion
of the noise, spurious harmonics of
lower frequencies and cross-modulation
products. The latter may easily be offen-
sive enough to argue for high end sup-
pression even in the absence of surface
noise. It is well known that the ampli-
tudes of the original sound in the range
below about 2,500 cycles are much great-
er than at the higher frequencies. It fol-
lows that these higher frequency com-
ponents react on the ear at lower loud-
ness levels. The subjective effect of
reducing the physical amplitude of such
components is therefore less than pro-
portional to the physical reduction due
to the characteristic of the ear. This
consideration and the reduction in the
amplitude of cross-modulation products
emphasize that the degradation in qual-
ity may not be as great as expected
when the high end is drooped for pur-
poses of suppressing surface noise.

RADIOC-CRAFT

IDEAL FILTER

The ideal noise filter for a given com-
bination of record, reproducer, needle,
aniplifier and speaker, may be defined
as that which produces the necessary
noise suppression with the least sacrifice
of desired high-frequency sound com-
ponents. One way to accomplish this end
is to attack the offending resonant peak,
if the pickup has one, and then droop
the upper end of the characteristic in
an optimum manner. The latter result is
best accomplished through an adjustable
device with the ear as judge of results,
since the surface noise will vary with
the condition of the record played.

It is suggested, therefore, that the
so-called scrateh filter consist of 2
parts: (1) a resonant circuit which pro-
duces a valley the inverse of the repro-
ducer peak, to be designed with fixed
elements and built into the reproducing
equipment; and, (2) an adjustable ¢on-
trol which may be varied according to
the taste of the user, the record, and the
needle used. The remainder of this
article will describe the design of a
resonant arm consisting of resistance,
capacity, and inductance placed across
the circuit and an adjustable resistance-
capacity arm also placed across the
cireuit,

"RUNNING A CURVE"

The resonant circuit has a specific
function; that of counteracting the
resonance of the type of pickup used. It
is therefore necessary, before design can
be considered, to determine the shape
and location of the resonance curve of
the pickup. If a dependable response
curve can be obtained from the manu-
facturer, the problem is simplified. If
not, a curve can be run using a multi-
frequency record and a flat amplifier
system, provided the record calibration
is available. In the absence of the record
calibration, it is possible to cahbrate
the reproducer directly.

Direct calibration of a pickup is the
FEBRUARY,
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Fig. 4. Insertion response

least convenient method of determining
its response curve, but it is the most
reliable. Methods of doing this are (1)
to force-drive the stylus by a driving
mechanism having known and control-
lable amplitudes and rates of vibration;
(2) optically calibrating a record and
then calibrating the pickup from it;
and, (3) calibrating the pickup by the
inverse speed method using any suitable
multi-frequency record.

The latter method is the only one
available to the average laboratory and
it is believed by the writer to give the
greatest accuracy, In this method, the
record is driven at various speeds from
the same frequency section of the record
to reproduce various electrical fre-
quencies, It is perfectly obvious, of
course, that the electrical frequency
reproduced will be dircetly proportional
to the rotary speed of the record. At first
thought, it may seem that the entire
spectrum may be calibrated from a
single record frequency if the speed is
varied over a wide enough range. ITow-
ever, such speed ranges are difficult to
obtain, and accuracy is greater and con-
trol easier if restricted speed ranges are
combined with a considerable number
of record frequencies. The latter argu-
ment follows from the fact that at least
one resonance of importance results
from the reaction of pickup and stylus
with some property of the record mate-
rial, presumably grain, and the actual
groove velocity is a factor in this reac-
tion.

The turntable bearing the record may
be driven from any adjustable speed
motor having the correct range of shaft
speeds. A practical driver is a spring-
motor-driven turntable with an adjusta-
ble governor. The driver may be coupled
to the driven turntable by means of a
rubber band. The combination of an
oscilloscope and beat-frequency oscil-
lator is one ready means of evaluating
the speed of the record through deter-
mining the reproduced frequency. Cor-
rection of the final output readings must
be made for the relation between speed
and amplitude of induced voltage in the
pickup, Since amplitude is directly pro-
portional to frequency, the output read-
ings in decibels are corrected by adding
corrections figured from the formula:

RADIO-CRAFT for
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correction = 20 log db.

f.
where f. is the frequency recorded and
f. is the electrical frequency as repro-
duced.

When the respense curve of the pick-
up is obtained, it may be examined for
the resonant peak. By drawing an
assumed sweeping curve through the
characteristic in the region of the peak,
the shape of the resonance curve may
be fairly well defined. It is this reson-
ance curve inverted, that the required
resonant circuit must fit as well as may
be practicable.

NETWORK DESIGN

While there are many possible net-
work configurations which will accom-
modate the required curve niove or less
exactly, the simple 2-terminal arm
shown in Figs. 2 and 3 will be designed
here.

A point in the circuit is selected on
the basis of convenience, for inscrtion
of the resonant combination. Figure 2
shows the added elements shunted across
the circuit between the source resistance
and the load resistance. Figure 3 shows
the same circuit simplified by combin-
ing, for convenience, Ro and R. into
their equivalent parallel value R,'. The
insertion transmission t, of the added
elements, R, L, and C, is the vector
length of the ratio of the source and

delivered voltages in Fig. 3:

t* =[ e, ]= =
eﬂ
R*+ (Xu.-Xo)?
(R+R.YH (X - Xo)?
X. and X. are of equal value at f:, the

frequency of resonance and this value
will be called X.. Therefore,

1)

l£-+1
r+x: 57

T B
P = [f ra ] (2)
(R+ RS+ X2 Lf f

Transmission is minimum at f. and
its value is

R
t: =

R."+R
R." in equation (3) is established by the
original circuit, and it will be assumed
that no changes will be made in the ele-
ments determining this quantity. Since
t. is given hy the requirements of the
resonant equalizer under design, the
value of R may be determined at once
from (3):

(3)

te
R —

1-t,

R = (4)

It will be apparent to the reader that
t: is the transmission ratio correspond-
ing to the maximum loss desired. This
maximum loss in decibels is given by

(Continued on page 498)

Fig. 5. Curves like those of Fig. 4 but aligned along the frequency axis. These are obtained by varying
R and Ry’ (in Fig. 4) simultanecusly.
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SERVICING QUESTIONS & ANSWERS

P.T. BURN-OUTS—HISSING—
RESISTOR BURN-QUTS
(143) R. F. Sherfy, Sunbury, Ohio.

(Q.) Will appreciate it if you can help
me on some trouble with a Stewart-
Warner model R102A: (1) The power
transformers seem to burn out frequent-
ly. Is there any special cause? (2)
Cannot get out a “swishing” or hissing
noise when volume control is near full-
on. Tried a new one, same trouble, (3)
The 2 resistors, 6,000 and 5,000 ohms,
respectively, parts Nos. 67,330 and 67,-
329, over-heat and burn out. I tried 1,200
ohms extra in series but still they get hot.

(A.) (1) The Stewart-Warner model
R102A receivers frequently have
burned-out power transformers from
overload, caused by filter or bypass
condenser breakdown. (2) To cure the
“swishing” noise, which is tube noise,
and common in all high-gain amplifier
systems, increase the capacity of the
type 24 detector plate bypass condenser
from 250 mmf. to any value up to
0.002-mf.; the proper value to use may
he found by trial. (3) The bleeder re-
sistors may be increased to 12,000 and
10,000 ohms, respectively, which will
give less heating and approximately the
same voltages.

FADING

(144) T. Wajeiechowski, Brooklyn,
N. Y.

(Q.) I have an RE20 RCA Victor.
It plays a few minutes and then it fades.
If the set is switched off for a few
minutes and then turned on again it
plays loud again and fades as before.
Sometimes while the set is playing, if
I short the cap of the 1st LF. tube to
the chassis with a finger, the sct dies
away. It comes back if the cap of the
1st-detector is touched. The set will also
come back to original volume if a wire
from the chassis is hooked to the lead
going from the 0.5-meg. resistor to the
control-grid of 1st LF. and R.F.
amplifier.

I have tried replacing all condensers,
one at a time, have resoldered all coil
connections, have replaced the tubes
one at a time, aligned the set and it
still fades. I also replaced all the re-
sistors at one time. After this the set
did not fade much; but now, after play-
ing for a while, if the switch is snapped
off and on there is an increase in
volume. There is some distortion pres-
ent also.

(A.) The condition which you expe-
rience with the RCA Vietor model RE20
is one common to this particular model;

P. A. SALE TO

HAVE found that

in most every Rol-
lerdrome (skating rink, to you) the music
is of very poor quality and in many cases
it cannot even be heard when very many
skaters are on the floor. If you are a skater,
vou will probably agree with me on this
point, If you are a rink owner, you will
say “I have got the best equipment that
money can buy, so how will I eliminate this
trouble and get good-quality mwusic?”’ My
answer to you, Mr. Rink Owner, is that
this trouble can casily be eliminated, pro-
viding you are willing to call in a competent
spund man and use only sound equipment
that is made by an old-line amplifier manu-
facturer and not some of the “fly by night”
concerns that offer you equipment at

ridiculously low prices.
The writer has just finished installing the
sound equipment for the Farr Rollerdrome

W. L. FULLER, JR.

SKATING RINK

here in Parkersburg,
West Virginia. They
are using the following equipment:
1—Thomas B. Gibbs amplifier,
No. 45XXO0, which peaks at 45 watts.

2—small horns with Oxford 12-in. P.M.
speakers.

Mr. Farr already owned 2 flat baffles,
4 ft. square, and 1 wooden horn, 4 ft. long,
that he had been using at his swimming pool
this summer past. In this equipment was
also a crystal microphone. Another piece of
equipment that the writer had to install
was a new electric organ, which now is
being used 6 nights per week and is re-
amplified through the microphone and
sound eguipment. Two afternoons & week,
for the matinee, an automatic phonograph
is used for the musie for the skaters.

The rink is located in a building 150 ft.

(Continued on page 500)
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fading is almost always caused by a
leaky 0.1-mf. condenser in the power
unit. This condenser, one section of a
block, and identified by a blue lead, is
employed as a grid filter.

" Distortion is probably due to a car-
bonized voltage divider system. It is
best to replace these carbon resistors,
employing a 5-W. wire-wound unit as
the screen-grid drop section.

CRACKLING NOISE

(145) W. R, Wonsettler, Qil City, Pa.

(Q.) I have a Grunow model 11G in
my shop for service which is giving me
no end of trouble. This set was in an-
other shop 2 months without success. It
uses the following tubes: 3-6KT7’s,
2.6C5’s, 2-6F6’s, 1-6H6, 1-6G5 cye tube,
1-5Z3, 1-6A8.

An extremely violent c¢rackling noise,
and hiss, are evident at all times.
Shorting-out the 6A8 completely, stops
the hiss, and puts the noise so low it
can hardly be heard. Pulling out or
shorting the 6K7, has no effect, in-
dicating the trouble should be in the
oscillator-mixer.

I replaced the broadcast oscillator coil,
with no effect. This noise is on 2 bands
and not on the 3rd. The results of a
signal-tracing test, using a signal
generator, were as follows: antenna
post, no signal; primary, antenna coil,
no signal; secondary, antenna coil, weak
signal; primary, R.F. transfoi'mer, weak
signal; direct input to 6AB, strong
signal and weak station pick-up.

All these coils show good continuity
and no leakage between windings on
my 1.5-meg. ohmmeter. All plate and
screen-grid voltages are normal, about
5 per cent lower than as listed in the
tube data book. Plate and screen-grid
currents on the 6K7 R.F. tube are about
5 per cent lower than as listed in the
tube data book, thus corresponding to
the slightly lower plate voltage, and
indicating a correct grid bias (which I
cannot measure with my instrument).

Plate and screen-grid currents do not
follow any of the noise on this 6K7. 1
connected a meter into the 6A8 oscillator
plate circuit and it followed the noise
slightly. The plate feeding the 1st LF.
coil has a normal current also and fol-
lows the noise a little.

I replaced all bypass (1 auer) con-
densers, and also all the . .. units,
with no results.

All resistors show continuity. I dis-
connected the tuning condensers and
tested for shorts but with no luck. I
also carefully checked the waveband
switch, without disconnecting any leads.
All ground connections and most other
connections were unsoldered. Could the
coils be bad in this set in spite of the
way they check? All tubes were re-
placed so the trouble is not in them.
This set is a headache.

(A.) You have trouble either in the
A.V.C. circuit or with a lateral-wound
primary coil of one of the stages.

For trouble in the A.V.C. circuit,

(Continued on page 502)
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Fig. 2A—Iincorrect speaker angle.

B—Correct speaker angle.

C—Incorrect speaker placement,

How to Select and Place

D—Correct speaker placement.

SOUND EQUIPMENT

Much has been written about sound equipment but nearly always the discus-
stons have been either highly technical or devoted mainly to one or two specific
wems. It is hoped therefore that the following, brief j-part article will
have ralue as a coordinated presentation of elementary sound data.

ITHOUT an enclosure of some
kind to act as a sounding board-
similar to the sound board on a
piano or other musical instru-
ment—any loudspeaker will rattle and
produce only thin, high tones instead of
natural, full-body tones. Even damage
may result to the speaker if it is oper-
ated without an enclosure of some sort.
There are 3 styles of speaker en-
closures commonly used (see Fig, 1):
the baffle, the projector and the trumpet;
the baffle, however, as we shall sec, in
some instances may not seem to be an
“enclosure” except perhaps in an acous-
tical sense.

BAFFLES

The Baffle is the most commonly used
type of speaker enclosure. It spreads the
sound over the widest possible area, and
consequently does not direct the sound
as far as Projectors or Trumpets. Its
types and uses are:

Walnut-Finish  Wall
church, mortuary, auditorium, ball
room, and similar interiors where a
dignified wall baffie is desired.

Flat-Bafle Board: For mounting
speaker flush with the wall. May be
covered with decorative tapestry to fit
the furnishings of any room.

Carrying Case: Used in all types of
portable work. Also protects speaker—
weather-resistant.

* Part last [t

Balfle: For

ribed Al

~ BAFFLE —

*PART 11 LOUDSPEAKERS

Dynamic Reflex: Emphasizes bass.
Especially good for music where the low
tones are important, as in church and
mortuary organ music.

PROJECTORS

This device directs sound in a nar-
rower beam and causes it to carry
farther than do Baffles. Also they pro-
duce crisp, penetrating tones; and force
sound under baleonies, out over athletic
fields, etc. Its types and uses are:

Steel Alloy: For outdoor and indoor
work. Most sturdy horn we know of.
Spun steel-alloy. Built to stand all-
around hard service.

Aluminum: Less rugged but a good
horn where initial cost is important,

Flared Baffle: Has the mellow tone of
the baffle plus the dircctive qualities of
the projector. Use it behind screens or
built in the wall.

TRUMPETS

This enclosure confines sound to a
comparatively narrow heam, and thus
directs it the farthest possible distance.
Produces a crisp, more penetrating tone
than Projectors. Used extensively for
stadiums, belfry ehime systems, ete. Its
types and uses are:

Seamless Spun: The strongest trum-
pet built. Seamless spun construction
assures years of service without denting
or hending. Made of steel-alloy.

Sectional Aluminum: Made of durable

- PROJECTOR~

aluminum; comes in 2 sections which
bolt together. Gives good results with
speakers designed to properly fit it.
Compact Type: Rain can’t hurt it.
Same steel-alloy construction as seam-
less trumpet above, Use it anywhere for
hest vesults on both nmusic and voice.

GENERAL DATA

Volume controls may be easily con-
nected to each speaker adjust
volume to suit individual locations.
These are incorporated in the larger
sound systems. where church belfry
horns and indoor baffles are likely to be
used at the sante time, so the volume on
the indoor speakers can be reduced.

Where projectors and trumpets are
permanently mounted out-of-doors, the
use of covers assures trouble-free serv-
ice. They may be easily slipped on or
off. Rain proof, compact trumpets need
no such protection. Baffles may be used
outdoors, but should always be taken in
out of the weather after using.

Whenever speakers are operated more
than 150 feet from the amplifier, a
long-distance transformer must be used
on cach speaker, or a speaker selector
bex used, which will accommodate up to
6 speakers. Either the transtormer or
selector box eusily connects to the 500-
ohm terminals on the amplitier.

In all installations, the speakers should

(Continuved on puge 499)

—~ TRUMPET —

Fig. 1. Angles and depths of audience coverage with various types of baffles and horns.
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MY SMALL-TOWN SERVICE SHOP

“I moved into « town of 1,600 people, started a service shop on practically a dime

and succeeded despite a long-established competitor.

— Mr. Powell’s remarks in this

article are Iis own and do not mecessarily reflect the opinions of RADIO-CRAFT.

This is the self- mad- moneymaklnq workbench of Mr,

ROY POWELL

E‘-‘ Lo ]_

il T

Powell. The instrument board cOnfalns several

commercial units plus many home-made practical instruments, It is perhaps not the ultimate in professional
appearance but it earns a livelihood for him—and that's what counts.

The Artiele . . .

In the Radio Service business the
2 most difficult and non-profitable
problems are the “Intermittent Bug”
and the “Test Equipment Bug.”
Gradually, instruments are now being
put on the market that enable the
repair man to deal the death blow to
those intermittent problems in a much
shorter time, thus enabling the repair
man to produce a better, more economi-
cal job in much shorter time.

These instruments do a jam-up job
and are worth their price many times
over. But when the vepair man has
a small town in which to operate, as
does the writer, the price of these
instruments and the rapidity with
which set models change, making his
test equipment inadequate, the test
equipment problem looms up a “bigger
bug” than the intermittent and when
vou have a combination of the 2, then
to say one gets terribly discouraged
is putting it entirely too mildly.

The following is a discussion and
description of how the writer has to a
very great extent overcome the 2 bugs
and at the same time made a pretty fair
living in a town of 1,600 people with
one competitive service shop that had
heen operating here for several years
before we moved in.

The writer might state here that he
sticks strictly to service and installa-
tion, the sales he comes in contact with
being referred to the 2 local dealers for
whom he handles service and installa-
tion.

FOUNDATION
The writer moved to this town about
18 months back and started in business

476

with “The War Department” (wife) as
an official book-keeper, telephone girl,
and head of the tube testing and selling
department; a ’36-model Plymouth auto-
mobile; and, a volt-ohm-milliampere
meter costing $23.50, and a signal
generator at $15, which he had acquired
while working for a furniture store on
a salary. A total sum of $40, in cash,
was left after moving down the 2 rooms
of furniture. Parts on hand were a few
bypass and filterr condensers, resistors
and 4 audio transformers; tubes were
obtained on consignment in a deal sup-
plving 2 manuals. Ten dollars of the 40
went for rent on a small, fenced-off
space in a garage, for a shop. Seventeen
dollars went for an English-reading
tube tester. Last, but very important
(as you will later see) $3 went for a
special rate on Radio-Craft for 2 years.

The signal generator we retired just
as soon as we had adequate credit to
purchase another one the parts dis-
tributor had used to demonstrate. This
we got for $25 instead of $36.60 which
it sokd for, new.

Now we had the foundation for our
Radio Service business. And during our
spare time we busied ourself with get-
ting the other necessary equipment to
enable us to turn out our work faster
and take care of the intermittent jobs
and all slow-moving work.

EQUIPMENT

In one of our Radio-Craft magazines
we found the deseription of a trans-
former for varying the line voltage
from 90 to 145 volts, this we construeted
to help the intermittent sets to cut off
so that we might slip up onto the
trouble. Cost—about 1 hour’s time.

RADIO-CRAFT

The Letter . . .

I am enclosing with this letter an article
that 1 thought might possibly be of some
interest to someone other than myself and
might if it should get far cnough along
be of some help to some other struggling
Serviceman lLke myself.

I would be very much honored if you
should be able to use it or any part of it.
it was not prepared as an advertisement
for your magazine but does contuin quite a
bit of Fadio-Craft material, If most Serv-
jcemen are like myself they read the articles
and look at the advertirements bhut very
seldom try any of the circuits on test equip-
ment. I have read HRadio-Craft regularly
since 1932 but always bought my equipment
ready-made. But recently financial diffi-
culties have prevented my buying much
equibment 1 needed so 1 have found a new
use for FKadio-Craft and a most profitable
one.

I 'wonder if other Servicemen in circum-
stances similar to my own could not Profit
by this “autobiography” of my service shop.
I realize this article is a little long to hope
for a place in your magazine but it is just
a3 short as I could make it and get in one-
third I would like to say.

Thanking vou kindly for yvour time, I am

Yours truly,
Roy ToweLL

Next we needed an oscilloscope, not
so much that we needed it for realign-
ment but our competitor had one and
advertised the old X-ray soap. Well we
found in a back issue of Radio-Craft
(we save them all) an article on how
to build one using a 913 tube for about
$10; this we built, using instead a 2-in.
tube. Now we X.ray too. Cost-—about
$12.50,

We found that we very much needed
a meter that could be used to check
A V.C. and grid voltages without dis-
turbing the operation of the set. Qur
parts man brought us out one of the
20,000 ohms/volt type but we found as
all other Servicemen have, I imagine,
that this would not do the job satis-
factorily and the meter was so delicate
it was out of order before the salesman
was well out of town. When he came
back in 3 weeks we met him at the door
with it—and 20,000 words not so kind
to hear. We decided that nothing but a
V.-T. voltmeter would do, so back we
went to the magazine file, and after
glancing through several issues we
found just what we wanted, one that
was simple to construct and where most
of the parts could be found in the junk-
box. With an old Weston 301, 0-1 ma.
meter we had on hand, and about 2
hours' time, we had a very efficient
vacuum-tube voltmeter. Cost—about $1.

By this time the channel analyzers
had hit the market but we could not see
where we could invest roughly $100 for
any one instrument even if a Service-
man’s prestige was enhanced by being
furnished with it. So again our spare
time was taken up in the magazines and
after trying several different types of

(Continued on puge 497)
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USEFUL KINKS AND CIRCUITS

Contributions to this new departinent are paid-for
previously-unpudblished ideas to help fellow Servicemen, expervmenters, etc.,
do vou want lo submit? A short description and pencil sketch will do.

“BLACK LIGHT" FILTER

NEEDLE SCRATCH FILTER

38 BOLT

8 LAVEARS
F BLACH
CELLOPHANE

| B -
38 Bacrs” G

® A SIMPLE filter that is ideal for
photoelectric-cell work can be made
very simply and inexpensively, The
drawing shown here gives all dimen-
sions and structure. This particular
filter was designed for use with a 21
eandlepower auto lamp, but if you are
using a stronger light just add more
layers of cellophane. I have had great
success with this type filter as used for
“electric eye” burglar alarms, invisible-
light wild animal photography, light
transmission, ete.
MARTIN D). KOEHLER,
Elniwood Park, 1H.

"INTERMITTENT” INDICATOR

L] TO -
(ol
RHEDSVAT

) — (&~
/,{:Ctm B§

AL RECERTACLE |

® TIIIS instrument was primarily

designed to register any changes in
watts consumption of intermittent re-
ceivers, hut the rheostat may be cali-
brated to make a wattmeter.

The meter was rescued from the
junk heap out of an old “B”-eliminator.

The set under ohservation should be
plugged into the receptacle and the
rheostat adjusted until the meter reads
on the center position.

0+5 A 1
2
FUSE MOLTSEY E::

WM. ORRETT,
Orrett’s Radio Serrice,
Toronto, Ont., Can.

XTAL PICKUP COMPENSATOR

025~ ASNIELD

N
Y
TW e — i
MWW ~
/\ 12000 -7
QRS

o
INPEDANCE
| S

ME
A COMPENSATOR FOR {RYSTAL PICKUD v

® SHOWN here is a suggested com-

pensation for a crystal pickup when

used with public address systems of

medium or high power. Isolate the com-
pensation cireuit by shielding.

RCA Mra. Co.,
Commereiel Sound Dir.
RADIO-CRAFT

for
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L/ T MAGNETC PICHUP SCRATCH FILTER A

al space rates; what

POWER VS. DIODE DETECTION

® \ NEEDLE scratch filter for mag-
netie pickups when used with public
address systems is shown. The scratch
filter assembly should be isolated by
shielding.
RCA Mra. Co.,
Contmercial Sound Div.

EMERGENCY RECTIFIER

® ONE day as I turned on the power

pack the rectifier tube, which was an
80 tube, burned out. The radio store
did not have any in stock so I tried this
stunt. Another radio set of mine had
several type 71 tubes. I took two of
them and connected them in the follow-
ing manner:

~ JRIGINAL
HOOK L P

The grid prongs were sawed off and
left floating. The oviginal heokup is the
second of the 2 shown here.

Burron E. VAUGHAN,
Berkeley, Calif,

NOISE-PROOFING AUTO
ANTENNAS

AUTOMOBILE AUTO-BADIO
T2

ANTENNA TAPE END
yd /
X == = s N30
~NSULATED
SYE.\\DED
oV

W
= ‘&‘ SOLCER TO

GROLAND"

® IF you find that most of your motor
interference on “over top” antennas,
comes from the section that runs from
the Cowl Ventilator to the top of the
windshield, try the following remedy:
Solder one end of a length of No, 20
covered stranded wire to the car as a
ground, and wrap the wire around the
antenna until vou get to the bend that
goes over the top of the car. In most
cases this will eliminate all of your
motor interference.
H. T. MibbLETON,
Cedar City, V¢,

1940
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® THERE are many radio sets in use

today which have “power” detectors.
Although “diode” detectors have less
gain and tune more broadly, it is well
known that 909% of radic users tune-in
to strong nearby stations, and, of
course. diodes give high-quality repro-
duction. The present power detector
(triode or pentode) ecan be used, but
sometimes it is difficult to install the
diode load resistor in the negative leg
of the detector coil, especially in T.R.F.
scts, This difficulty is obviated by con-
neeting the load resistor from cathode
to ground and the diode works just as
well, Break at points marked X in the
diagram and rveconnect as per dotted
lines.

SIGNAL-TEST SERVICING

TERREoON —
ansea dra‘a ‘—Il—l = _!
(oI -
E “
= WAY o
o LRk T | i
seeneq g L .|||I_]_|||||!|'_.

® IN servicing receivers, the Voltage

Te=t method is found inadequate be-
cause it does not show up trouble in the
antenna coil primary, open or shorted
secondary, shorted tuning condensers
and trinmmers, open bypass condensers,
I.F. trimmers, etc.

I use a sort of “Signal Test” unit
which is very cheap to make and very
etfective, It is a 1-tube gridleak detector
with earphones but minus the tuning coil
and condenser. With it I can follow the
signal from the 1st grid lead to the 1st
R.F. tube. Shorts and opens would be
found immediately, The test prod goes to
the plate of that tube, and so on to the
other tubes all the way down to the out-
put tube and output transformer. In this
way I can locate weak stages, track
down sources of excessive hum and find
out sources of distortion, etc. The tester
is small and light,

Use a type 30 tube, or 1 of the new
hattery types. Use anywhere from a 12-
to a 22-V. “B” battery. Gridleak—1 to 3
megs. Grid condenser—100 to 250 mmf.

J. C. RAVELLE,
Newark, N. J.
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Radio Service Data Sheet

SAT MOD

STROMBERG-CARLSON NO. 425 FREQUENCY MODULATION RECEIVER AND “CONVERTER”
(Models 425H and 425HB—Chassis 30315 and 30316, respectively) 8-Tube Superhet.; Tuning Range 40 to 44 Megacycles (40,000 to

44,000 kc.); Intermediate Frequency 2.1

!q R-20 .2TMEQ
-

§ A2t
ES

0MEG

SumEG

| S, 1

L Ao 5 A-ia 05
ATWEG  47,000— ;
g ;

Megacycles (2,100 ke.); 105 to 125 V.; A.C. Operation; Power Consumption, 79 W,

(Seec Data Sheet 271 for other information.)

GENERAL INFORMATION

This receiver is desig@ned for the reception of
frequency-modulated broadcast stations only.

The “Armstrong Wide-Swing Frequeney
Modulation System® used in this receiver is an
outatanding develoPpment in radio. 1t makes
possible ;

. Static-free reception : both natural and man-
made static is virtualiy eliminated.

- Noise-free reception ; the tube and set noises
present in ordinary ambplitude modulation
receivery are virtually eliminated.

3. Extreme high-fidelity rcception; noise-free
reproduction of an audio range limited only
by the capacity of the human ear or the audio
~ystem of the receiver is possible without in-
terference.

4. Interference-free reception; 2 stations can-
not be reccived at the same time,

This rystem is Patented and Stromberg-Carl-
sun manufactures these receivers under an Arm-
strong license, The Federal Communications
Commission has established 5 channels between
40 and 44 megacycles for frequency-modulated

—

o

i b

Stromberg-Carlson model 425H F.M. receiver.

transmitting stn.tion.s. Since this is & comparatively high frequency. the distance over which recep-
rl..mn is possible ia limited. It should aleo be noted that the fidelity may be limited by telephone
t'i':nef’gg;l:)y program transcriptions, although this condition will, undoubtedly, be improved as

s n.

USING AS A "CONVERTER"

_This receiver may be used as a “converter” ior adapter) so that the audiv system of & good
high-fidelity receiver of the ordinary amplitude moduiation t¥Pe may be utilized to provide the
type of high-fidelity reception only possible with frequeney modulation.

It is only necessary to connect the single pin-jack on the back of the chassis Ilabeled Frequerncy
Modulation Sound Output Jack) to the Phono InpPut of any other recciver or sound system by
means o_f the cord provided,

In this way, the speaker of the 426 Receiver will act as a "tweeter” or treble speaker and the
speaker system of the amplitude modulation receiver will serve as the bass speaker. The balance
between the 2 speakers can be controlied by operating the 2 volume controls.

SACT LE AP

W OFF M- TORE
5 VOLUME
P RilE,

F=7i

no'g‘"d
(]

SEASER FIELD
L0

ACCESSORIES
ANTENNA

The proper antenna for frequency modulation reception will
depend upon the distance from the stations which it is desired
to receive, In some locations, a simple single-wire antenna will be
suitable but for best results, the Stromherg-Carlson No. 5-A
Antenna Adapter used in conjunction with the No. 5 Antenna to
which the amplitude modulation receiver is connected is recom-
mended.

1t may also be necessary to utilize a horizontal dipole type of
antenna jn some locations.

PLAYING RECORDS

If this set is used as a “converter,” the phonograph should be
unttached to the amplitude modulation receiver in the regular
way. (The installation of a simple switch will eliminate plugging
and unplugging.)

If this get is used as a receiver, the sound output jack may be
readily converted to a phonograph input jack by removing the
black-white wire which comes from this jack from the terminal
hock to which it is connected and connecting it to the high side
of the volume control (this is the terminal on the volume control
to which resistor R-11 is attached).

After this has been done, it is only necessary to plug in a
record player, tune to a quict place on the dial and proceed to
uperate.

ADJUSTING DIAL LAMP

One dial lamp is used to illuminate the din] on the No. 426
Receiver. To adiust the dial lamp for proper illumination_ of the
dial, slide the lamp socket back and forth on its mounting bracket
until maximum illumination is obtained,

NEW SPECIAIL ALIGNING INFORMATION!
GENERAL

Never Realign Unless Absolutely Necessary.

All aligning adjustments are carefully made at the factory
with speecial equiPment which is designed for aligning frequency
modulntion receivers. The limitations of commercial oscilloscopes
and other ordinary test equipment are such that aliknment should
not be attempted in the field unless ab:olutely nccessary.

If alignment is attempted. it will not be successful unless the
instructions which follow are adhered to exactly.

The following equipment will be required:

1. A good signal generator with variable output voltage. (All
adjustments are made using an unmodulated signal.)

2. A wood center 0" microammeter with 100 divisions on
each side of “0”. Always have recviver volume control full-on,

location chart for location of aligning adjustment screws.
I. Discriminator Adjustment.

1. Tune the set to the cxtreme high-frequency end of the dial
{44.6 megacycles).

2. Connect the center “0” microammeter with a l-mefohm
resistor in series acroas one-half of the diseriminator load (from
ground to the junction of the two 100,000-ohm resistora R12
and Ri18).

8. Connect the ground terminal of the signal generator to
the ground terniinal of the chassis.

{Continued on Data Shcet, No. 27!)

478

RADIO-CRAFT for FEBRUARY, 1940




Radio Service Data Sheet

271

STROMBERG-CARLSON NO. 425 FREQUENCY MODULATION RECEIVER AND ‘‘CONVERTER"

{Models 425H and 425HB—Chassis 30315 and 30316, respectively) 8-Tube Superhet.:
(2,100 ke.);

44,000 ke.); Intermediate Frequency 2.1 Megacycles

Tuning Range 40 to 44 Megacycles (40,000 to
105 to 125 V.; A.C. Operation; Power Consumption, 79 W,

(See Data Sheet 270 for other information.)

(Continued from Data Sheet Neo. 27v)

4. Introduce an unmodulated signal
of 2,100 kilucycles to the grid (terminal
No. 4) of the 68J7 limited tube using a
0.1-microfarad condenser in series with
the output lead of the signal generator.
(Approx. 1 volt signal is necessary.|

6. Adiust the primary of the discrimi-
nator transformer for maximum reading
of the micronmmeter.

6. Remove the microammeter and the
1-megohm rexistor from the junction of
R12 and R13 resistors and connect them

across the whole diseriminator load
(from the hirh side of the R13 to
ground).

7. Adjust the sccondary of the dis-
criminator transformer for “0"” reading
of the microammeter.

II. Intermediate-Frequency Adjustments,

Important: All intermediate frequency
ndjustments are muade using the samec
unmodulated =ignal of 2,100 kilocycles.
Each LF. stawe must be adjusted inde-
pendently and in the order given. Do not

LOOKING AT INSIDE |
BOTTOM OF CHASSIS

make any overall adjustments after the
previous stage i8 aligned.

1. Disconnect the jumper wire from
the low side of the limiter grid resistor
{R10) und connect the microammeter
lirectly to this wire without using the
1-megohm rexistor.

2, Connect the ontput lead from the
signal generator with the 0.1-microfarad
condenser in series to the grid of the

6ACT 2nil LLF. tuhe (terminal No. 4).

3. Adjust the ﬂecondar}' of the 3rd
LF. transformer for maximum reading
of the microammeter,

4. Adjust the primary of the 3rd LF. transformer for maximum
reading of the microammeter,

5. Connect the output lead from the sigZnal szenerator with the
0.1-microfarad condenser in series to the grid of the 6ACT st LF.
tube (terminal No. 4),

6. Adjust the s('coml'\r) of the 2nd LF,
reading of the microammeter.

7. Adjust the primary of the 2nd L.F. transformer for maximum
reading of the microammeter.

8, Disconnect the black wire to the antenna coil from the grid
terminal of the 68SAT modulator tuhe (terminal No. 8) and connect
the output lead from the signal with the ©.1-microfarad condenser
in series to this terminal.

9. Adjust the secondary of the lst LF. transformer for maximum
reading of the microammeter.

10. Adjust the primary of the 1st LF. transformer for maximum
reading of the microammeter.

III. Radio-Frequeney Adjustments.

(Leave the signnl generator cannected to the grid of the 6SAT tube
in the same manner ax when adjusting the 1st [.F. transformer.)

1. Set the xignal Eenerator frequency and the receiver tuning dial
to 43 meracyeles,

2. Adjust the oscillator nllk'nm;.: condenser lacated on top of the
gang condenser unit for maximum reading of the m:cmnmmeter

3. Remove the outhut lead and the 0.1-microfarad condenser in series
with it from the ®rid of the 6SA7 tube and resolder in its original
position the black wire which was removed from thlq terminal.

4. Renlace the 0.l1-microfarad condenser in series with the outpul
lead from the signal generator with a 100-ohm carbon-type resistor
and conncet it to the antenna terminal of the receiver.

5. Adjust the antenna aligning condenser located on top of the gang
condenser unit for maximum reading of the microammeter and, at
the same time, rotate the gang tuning condenser back and forth
through resonance to obtain maximum reading on the microammeter.

IMPORTANT: Do not go back and touch up any adjustmenin previ-
ously made. If the receiver i8 not in proper aligument after complcting
the adjustmenta ontlined ahove, go back and 8tart owver again and
follow the instructiong through to the finish,

6. Re-solder the jumber wire to the low side of the limiter mrid

resistor (R10).
NORMAL VOLTAGE READINGS

Take all readings with chassis operating and tuned to abproximately
43 megacYcles—no signal. Use a line voltage of 120 volts, or make
allowance for any slizht difference.

Use a good high-resistance voltmeter having a resistance of at least
1,000 ohms/volt. Take all D.C. readings on the 500-volt seale except
when nn asterisk appears. Read from indieated terminals to chassis
base. Sec location chart for position of terminals.

A.C. voltages arc indicated by asterisks (**).

transformer for maximum

Sovket
Teomihal A
\lllllln ra uln

Termlinals of Sockets

Tube Ciicult i'ap 1 2 3 4 5 [

6RAT, Oxe. amd Mod, — 0 0 +210 +90 0 [ ) n

JACT. Ist LI Amp. — [} 0 0 0 42+ 63 r200

1 )
2nd LF. Amp. — [ 0 L 0 +2° 4115 63 +20 27 63

k]

SI7, Limirer —_ 0 o 0 (1] [T o
Deruod. (Diser.) — o 1) ] n -I0* u H
. Audio Amd. — [] ()] 0 6 400 +215 e

H . Oulput —_ [ 0 4230 +245 [ 0] ey

80, Rectifler 310 +30m - - - - 1-4

*Read on lowest possible scale of voltmeter.

BACK— L€ 2.1 MC.
FREQUENCY MODULATION
SOUND QUTPUT
Bottom side of chassis showing locations of trimmers and tube terminal numbering.

CONTINUITY TEST

CAUTION: Remove all tubes and disconnect the reeceiver from the
power supply hefore making continuity test.

Use a sood ohmmeter capable of measuring accurately up to several
megohms,

The resistances given are often approximate,
condensers in the circuit.
the test leads and

owing to clectrolytic
When this is the case, be sure to reverse
read the highest resistance.

Read from indieated terminals to chassis hasc.
TERMINALS OF .i‘()(‘KICT.\'
Tube Cireuit {'ap 1 & 3 1 6 h R
Use. and Ml — 8 SO30000° 200007 "mmn" EG 8
Amp. — = = = 28 1509 270007 S 300007
Amp. — = = R S000007 1507 300007 S 300007
1
Linleer = = S 26000T NOOIR0007 8 180007
Demod  { Diser.) — = 89N = 'mlmuf = 181'000’
Audlo Vit e 8 107 oM Bl 3ot s
G Output - = ROSO000t 300000 3 o N -100'
80, Keetificr — 1on® 360007 Snaent 1007 — ——
Symbals peed are as follows: T—ohme; M —negohms; S—short; O—open.
OTHER TESTS NOT SHOWN ON CHART
Antennn terminal to chassis base.. ... L “short™
Ground terminal to chassis base ... ... oL, “short™*
F.M. Sound Output Juck to chasgis baxe ... .. 1 megohm
Terminals of A.C. plug to chassis base............. “open”
Between terminals of A.C. plug:
AC, switeh open Lo e “open”
A.C. switeh closed ... oL Doabobs 6 ohms
R.F. coil tests measured directly across R.F, coil terminals.
L.1—0.2-0hm, 1.2—"'short", L3—*"short’', L4—"short*, L13—55 ohms.

This is the first detailed description of procedure on
servicing frequency modulation receivers so far presented
in Radio-Craft. Although few of these receivers have as
vet been sold, taking all makes together, in comparison
with the number of amplitude modulation receivers sold
previously, either in total or during the same sales period,
many Servicemen will want to analyze the circuits and
study the servicing procedure so that they will not be
caught unprepared when frequency modulation rececivers
arrive in thetr neighborhood and require installation or
setrvice. It is for these foresighted technicians that Data
Sheets Nos. 270 and 271 have been prepared. (For addi-
tional “F.M.” data, see “Frequency-Modulated Programs
on Your Present Receiver!”, in the Dec. 1939 and Jan.
1940 issues of Kadio-Craft.)
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Meilbag

“ELECTRONIC GUITAR"
Dear Editor:

That article about electric guitars (in
the November, 1939, issue) was OK but just
3 yrs. too late, for my part. Three years
ago I had a yen for an Hawaiian guitar
but couldn’t find any dope about the pickup.

So 1 started experimenting and after
trying all sorts of magnets and coils, finally
hit on the type I am now using (see draw-
ing). It is the only one that I have had
that would give equal intensity on all
strings. As the drawing shows, a split mag-
net would make it easier to replace a string,
but strings don’t have to be changed very
often. The coils, from old-time telephone
hand-receivers, are sawed-off and soldered
to the bottom pole-piece.

Now the one in the magazine is all right
for Spanish style (plectrum) because the
strings vibrate quite a bit but on Hawaiian
the pickup has to be as close to the bridge
as possible, and those strings just don’t
shimmy much.

Being in the sheet metal business since
19283, it was a ciich to make the guitar out
of metal; all I used from a real guitar was
the neck! The guitar body can be any shape,
just so it is deep enough to set the magnet
in. My guitar is composed of galvanized
iron, copper, and stainless steel, and even
somie shect brass, but the instrument can
also be carved out of wood, etc. That's
cnough about the guitar; it can be made
any way the builder sees fit.

Now there is one thing the article forgot
to mention, and that is, that for any results
whatsoever you must have strings that are
magnetic. Nor will ordinary strings work
satisfactorily. I use Rickenbacker strings,
but there are many others on the market
that are also good, but I will say again you
have to have special strings. I tried the

common strings and I feel I know what I
am popping-off about.

There¢ is one more thing, if a person
doesn't have a high-gain amplifier, there is
no use trying to make a guitar. Just forget
about it. One amplifier I have has a 2A6,
533, 56. and p.-p. 2A5's. One channel straight
through and another coming in on the
other half of the 53. The other amplifier is
a rebuilt Edison 8P; a 57-53 hooked in
parallel, and p.-p. 45’s. This amplifier has
only one channel for domestic use.

GiLpert VIvROUX, W5ALN,
Seguin, Texas.

Thunks a lot for your very pertinent
comments, Mr. Vieronr. We are sure many
RaDIO-CRAFT readers will be interested to
learn of these tips.

RE: "WANTS TRANSMITTER
ARTICLES”

—YES
Dear Editor:

I was very pleased when I saw an article
in your last issue hy Kenneth S. Babb,
beeause he hit the nail on the head. In
my opinion, a good transmitter design or
two is the main attraction of any radio
maguzine. I would like to see a medium-
power (100 watts), 100 per cent modulated
transmitter of conventional design; and so
would others whom I know.

E. G,
Rock Izland, Il

~—YES
Dear Editor:

Not so long ago, you used to have a very
good magazine. Since that time, your maga-
zine has taken a tendency toward another
brunch of radio, in fact, you have fallen

Tt o Fave dowmt. XPLrer
YANKEETOWN USA,
Gonbrmins fiiieesy ¢

............. Meters RST QSA .t

&S

Conditions. ...

fodicCraft=I2ge.

FLO IDA' Guyitar pickup from P»
LAl telephone coils. The
center of the coils, pole

to pole, is 7/ié-in. This

Receiver. PR"; [

Remarks
PSE QSL TNX

T

FWATWVY -

Xmttr §CS ~6LE~ 509 — &7

VY 73 C. E. COTTRELL

is fust the correct spac-
ing for strings, at the
bridgs.

€ According to his

card, which has a
red rectangle around the
call letters, Mr. Cottrell
has a protty nice rig,
with a 100-watt 813 final.
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over backwards to stress the servicing end
of radio. From cover to cover, one can
read various articles on other phases of
this broad field, but the main backbone of
them all is service and the Serviceman.

1 have had my amateur license for only
one year, but I believe that most “hams”
would string along for more features for
the anateur. These could include trans-
mitter construetion data, receivers, ete. As
I remember it, you published many inter-
esting articles on these subjects a few years
back. Why not reform and make your pub-
lications include more for the amateur?
You would have a regular customer here.

LesLIE DIEnL, JR. (WRSPL).
Dayton, Ohia,

Well, Mr. “E G.”, Mr. Dichl, Jr. and M.
Cottrell (W4FWYV), speak for the many
who wrote to RADIO-CRAFT expressing their
desire to gee amateur-radio articles in
“R.-C.” Now let’s sce what the opposition
has to say.

—NO
Dear Editor:

I have up to the present time been an
avid reader of Radio-Craft. Of alt the radio
magazines, Radio-Craft entirely fills the
needs of « radio Servicentan. It has followed
a good sune system of putting in the right
articles for our interest.

However, I differ in viewpoint with Ken-
neth S. Babb in asking for an article on
a transmitter. Why waste a page or two in
an article that will not benetit the Service-
man ? There are several magazines that deal
entirely with amateur rigs,

(! liked your former magazine binding
better than the present but that will not
stop me from remaining a subscriber.)

1 hope that Radio-Craft will continue to
cater to the Serviceman.

A. K. GiBson,
Port Hammond.
British Columbiu.

—NO
Dear Editor:

It was a lucky incident when I picked up
a copy of Radio-Craft for November, 1939,
while waiting for a friend.

During the past several years I have been
hoping to find a radio magazine which was
not full of amateur’s gear and what nots.
Now I know there arc some 50,000 hams
on this sphere, and that they really are
the foundation of radio. But—there are
also a large number of Servicemen, radio
hobbyists, and experimenters who do not
include Xmitting in their interest. Person-
ally, I should like to have a good phone
rig, but with golf, photography, speedboat-
ing, girls, and radio-phonograph interest,

(Continued on page 496)
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All  the worthwhile
Radio Trade News
of the past Month—

“@rade {igest

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

Digested for busy major news avents;
di to help point a path
radie men. to radic profits.
IMPORTANT HAPPENINGS OF THE MONTH IN THE RADIO INDUSTRY
No. 18 FEBRUARY, 1940 No. 18

“FREEDOM OF SPEECH™ | MFRS’ REPS NOW FORM “REPERS” ASSN

FIGHT ON AIRWAVES

NA4B Code Receives Approval of
American  Civil Liberties

Union. Nuf Sed

Far from infringing the freedom of
speech, the code proposed by the Nat'l
Assoc. of Bestrs has received approval from
the Nat'l Council of Catholic Men, American
Civil Liberties Union, Federal Council of
the Churches of Christ in America, National
Council of Women, General Federation of
Women's Clubs, Boys’ Clubs of America,
Assoc. of National Advertisers, American
Assoc. of Advertising Agencies, & National
Education Assoc.

With groups like that behind it, it would
appear that congrats. are due to the NAB
Code Committee despite the fact that John
F. Patt, v.-p. of Detroit’'s WIR & Cleve-
land’s WGAR, states that the code violates
freedom of speech & enters the realm of
censorship. (Note: WJIR carries Father
Coughlin and is in fact the point of origin
of his broadcast.)

Advantage claimed for code is that ideas
without money to back them should get
same radio break ‘as ideas with big war
chest. Code in effect carries the F.C.C. ruling
that when station time i3 given free to one
political party, other parties must be
afforded equal facilities, a step farther.
NAB believes that if time is available only
to organizations which can buy it, a dis-
torted picture of American thought may
result. Text of Edgar Bill’s speech on this
subject obtainable from NAB is well worth
reading.

| d

l

NEW GROUP MEETS WITH SERVICMEN

10-Car Caravan Tours 3 Cities; Members Give Dinner
To Local Jobbers & RS Chapters; Discuss
Problems Affecting Radio Industry

Harry L. Sommerer, for 30 yrs, with RCA, has been
appointed mgr. of mfg. for the co. & will super.
vise the plants at Camden & Harrison, N. J.,
Hollywoed, Calif., & Indianapolis, Ind. Born in

Phila,, Mr. Sommerer became a bookkesper for
Yictor in 1909. Later he shifted to the purchasing
ept. where he became gen, puvchasingv agt. Early
In 30 he was made managing dir. of Victor Talk-
ing Machine Co. of Japan & when this was sold to
the Japanese in '37 he returred to Camden, later |
becoming ass't to the ex~c. v.-p. His
5. will be in that city.

FACTORY HAND WORKS FOR Ph.D.

Margaret Kellar, assembly line hand in the Farnsworth plant at Marion, Ind.,

eft the facfnrr to return to Indiana U. for further studies toward a Ph.D.
a having earned her way as

dishwasher, waitress, tutor, & ass't instructor. She hopes

has

degree. Miss Kellar already holds 2 degrees,

to become a math, prof.
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G. W. Kimball, Wm. H, Bohlke & John Meagher (l. to r.} are shown above
with new RCA ''dynamic demonstrator'' unit, a radio receiver so mounted
that components and diagram are visible to audience. Instrument simulates
all types of receiver faulis & Chanalyst, atop it, demon-
strates how to locate & correct them!

Mfrs. reps. from Minneapolis and St.
Paul, who have organized as “The Repers”
formed a 10-car caravan to visit Duluth,
Minn.; Fargo, N. D.; and Sioux Falls, 8. D.
Reps. were each assigned a table in a hotel
Banquet Hall to show their samples & lit-
erature. All Servicemen & jobbers in the
trading arca were invited to attend a dinner
and round-table discussion. Mfrs.” and job-
bers’ problems were discussed with the
Servicemen, resulting in a better under-
standing of the problems facing other
branches of the industry.

NEW CHAPTER AFTFILIATIONS
Local Chapters of RSA have been estab-
lished in Amsterdam, New York; Marinette,
Wis., and Minneapolis, Minn.

GUARANTEE SERVICE P'LAN
More and more chapters of the RSA are
completing the neeessary work under the
Guarantee Service Plan of RSA, which guar-
antees the work of the individual Service-
men and protects the public from unscrupu-
lous operators, Members are reporting in-
creased business.
NAB-RSA JOINT PROMOTION
Some 25 chapters of the RSA have been
pirticipating in the NAB-RSA Joint Promo-
tion for sclling the American system of
broadecasting, and bettering the radio serv-
ice business.

DYNAMIC DEMONSTRATOR SOLVES SERVICE
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MORE HELPS TO MORE BUS

INESS AND MORE PROFITS

DFFICIAL RADID SERVICE
ANALYSIS AND TEST REPODRT |
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job's cost, news.

$’s & N*’s Dept.

NBC BILLINGS UP 11.8%¢ for Oct.
1939 as compared with corresponding
mo. in '38. Gross take was $4,219,253.
For the 1st 10 mo. billings neared
$37,000,000—9.1% over same period last
yr.

G-E BEAT 1918 so far this vr. divi-
dends thus far being $1.40 as compared
with 90c last yr.

FTC WORKED HARD during yr.
ending 6/30/38. It received 490,760
copies of commercial continuities
amounting to 1,069,944 pgs. of type-
seript.

JUNIOR HIGH students to the num-
ber of over 3.000, surveyed by Young
Anerice magazine, gave answers reveal-
ing that 99.49: of their homes were
radio equipped.

Sales Helps and Deals

New Paths to More Business

A wall card is being put out by ELECTROVOX,
INC.. to push low price Wealco sapphire-point
needles for reproducing, in stores which hundle
records. {(Tip to dealers: Demonstrate thewe
needles & you'll sell more of them.)

Gold, black and red placards atop STROGM-
BERG-CARLSON *“Labyrinth” radios tell that
the set is ready for hi-fi telly-sound shen con-
nected with mfr.’s No. 106 image receiver; & for
*-taticless’* radio when connected with No. 125-I
.M. receiver.

Utility shop coat, for Servicemen, of white &
#reen tweed effect in dungaree is being offered
at low cost by IHYGRADE SYLVANIA CORD.
Coat has 4 pockets for tools, ete. Coat-tail may
he buttoned around le@s to protect pants. Gar-
ments come in b sizes from 36 to 44. A Sylvania
emblem appears on the upper-left pocket.
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PHONO FIGURES were compiled by
Phileo’s J. F. Gilligan, who reveals that
15,000,000 phonos were sold from 1909
to 1919. In 1919, 2,100,000 sold. Slump
carried sales down to 200,000 in 1925
but phono-radios pulled sales up to
2,080,000 in 27, New slump in '31
brought sales of only 100,000 phono-
radios, but in '37 these climbed back to
over 370,000-—-and 40,000,000 records!
In '39, Mr. Gilligan estimated, 650,000
phono-radios were sold,

ALL TIME HIGH in gross hillings
during KDKA's 19 yrs. of operation was
reached in Oct.—18%¢ over same mo. of

'38.

Personal

J. W, “JULE" RURBIN who started as a clerk
in Allied Radio Corp.’s shipping room has just
been appointed adv. mgr. of the co. He was office
mgr. & director of correspondence in recent vry,

H., W. BENNETT, district radio specialist of
G.-E, since 1930, has heen trunsferred from Min-
neapolis to Bridgeport, Conn., where he is now
mgr. of radio tube sales. Mr. Bennett was a ham
& commercial operator since First World War
days. He was also a Serviceman.

T. F. HALL for 9 yrs. with G.-E.’8 appliance
div. has likewise moved to Bridgeport as member
of the merchandising service section of the radie
& televigion dept.

JACK J. BRODERICK has been made mgr. of
auto service of the same div. He was until recently
asst. to R. M. Hoey, resigned,

JOIIN G. T. GILMOUR director of G-E's
motion picture dept. has heen made program
mgr. of the co.'s W2XB. W. T, COOK is in charge
of scripts.

RAY COFFIN, ex. pres. of Wampas, has
joined Don Lee Broadcasting Spystem us assoc.
television producer. For the past yr. or so, Ray
has been in radio, principally as div. mgr. of
Atlas Radio Co., Hollywood.

GEORGE O. GILLINGHAM, chief of the
Washington Info. office of TVA, has been “bor-
rowed™ by the F.C.C. to act as chief of the office
of information for § mos. C. A, SMITH, acting
director of info., left on Now. 1.

WALTER JONES. head of Sylrania’a commer-
cial engineering dept., reports the busiest geason
in several yrs. throughout the Mississippi basin.
He's just back from a trip there.

M. C. BECKHAM of Stewart-Wurner, ROBERT
8. BERK of Radio Wire Television, Inc. and
FRANK SMOLEK of Zeiith, have qualified for
membership in the *100.000 mi. Mainliner Club.”
having flown more than 100,000 mi. in commer~
cial transport planes.

The industry cxtends its sympathies to the
family & friends of HOMER A. ELLIS, pres. &
owner of Kilig Music Store chain & head of
Mo-Kan distribs., Philco distribs. in Nev. & Mo,
Mr. Ellis, active in radio since 1911, died at the
age of 9.

CHARLES FE. WILSON . exec. v.-p.. was elected
pres. & PHILIP D. REED, ass't. to the pres. was
elected chairman of the bourd of directors of
G-E. They will take office Jan., 1 succeeding
Gerard Swope & Owen D. Young who will retain
the titles honorarily.

F, P, NELSON has assumed active charge of
programming & =ales promotion for Weatinghouse
stations WRBOS, Boston, and WPIT, Pittsburgh.
These are international service stations. lHe will
make his 11.Q. in Baltimore where the co.'s radio
div. is located.

TimerLy TerLevisioN TRENDs

Telly may take a long step forward if
rules discussed by the F.C.C. go through.
These would permit sponsors to pay for
telly talent but not for telly time. Total
cost of both, now being borne by studios,
is said to curtail program expenditure and
retard the art.

As teleceiver mfrs, released 1,000 sets in
the Hollywood-Los Angeles area the Thos.
Lee station announced an augmented
schedule—9 hrs. per wk. Tom Lee. station
W6XAO's owner, reports that 1,000,000 ft.
of film & 1,000 real live artists have been
made available for programming following
this anneuncement.

Du Mont Labs. has readied a bulletin on
transmitting equipment for best. stations.
It i8 available only to such stations when
requested on the business letterhead.

An F.C.C. statement reported in the

N. Y, Times reveals that under 1,000 sets

RADIO-CRAFT

were sold in telly’s first 6% mo. The F.C.C.
therefore remains cautious on commercial-
ization of telly & warns against stock pro-
moters.

E. F. McDonald, Jr., Zenith pres, long
reported to have an anti-telly slant, sug-
gested to the F.C.C. that a telly subsidiza-
tion discussed by others would harm free-
dom of specch, cte, & thus retard telly’s
development. le suggested, according to
Radio Daily, that telly transmitters should
be licensed only in the N. Y, area ut this
time.

Keep your eye on the AFRA-Equity-Telly
Feud. Both radio artists’ and actors’ asso-
ciations would like to control live talent
shows.

WKY, Oklahoma City, put on a telly show
& pulled 51,000 audience. Similar show in
Chi. drew at least an equal number.
FEBRUARY, 1940
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RADIO TRADE DIGEST

AN EDITORIAL
By Artie Dee

Elsewhere in these pages you will see
news items on the planned formation of
national television networks. There is also
a report that shortly after the first of the
year, the prices of television receivers will
take a sharp drop. These 2 occurrences will
pat you pleasantly on the pocketbook—I1F—

Televisian, the newest

Pfice of the communication arts,

has a wide public appeal

DTOp? but only if, as has been

said before, sutliciently

gouod programs are widely enough available

to large groups of people. The drop in price,

coupled with the inception of the networks,

will make programs available over larger

areas and to more people in each arca. The

one factor which remains is program excel-
lence.

It should be obvious that customers will
buy television receivers only if they are
assured of consistently good programs of
entertainment. The stations themselves
cannot be expected to bear the entire cost
of program production and presentation as
they have becn doing thus far.

Advertisers who spon-

sor ordinary broadcasts

SpOﬂS()TS do so because in that way
their message can reach

Needed!
millions — in television

they could reach only hundreds, or at the
best, a few thousand.

The manufacturers of television receivers
stand to make important money when the
public goes television mad. It would seem
logical that those who plan to manufacture
television receiving equipment should take
the step necessary to make such equipment
sell.

RTD therefore makes the supgestion that
all manufacturers producing or planning the
production of television receivers have a
little get-together and appropriate a few
hundred dollars a week, each, to put on the
air the types of programs which will make
business for themselves and their dealers.

How about it, boys?

TELEVISION NETWORKS LOOMING!
nation-wide telly net; G-F has discussed plans for a N.Y. State telly net; CBS is very
hush-hush about plans to open a Philly telly station linked to their N.Y. station soon

. Similar network problems are being worked out by G-E & the Yankee Net for freq.

mod. broadcasts .
out, as Claude A. Roth has qualified as
trustee; biz going on as usual . .. RCA's
“dynamic demonstrator” creates service
problems & then shows Servicemen how to
solve 'em! . .. Rales mgr. T. A. Kennally
of Phileo points out that the War is making
shortwave an increasingly good selling
point. . . . Radio Masters of the Air is
name of new weekly best over WUONW
(Bklyn, N. Y.) 1,500 Kc., every Wed. 10
to 10:30 P.M. Jack Grand of Sun Radio,
N. Y. C., director, says it is devoted to
welfare of Servicemen. Tune-in “your own”
program, Mr. Serviceman.

Specialty Prods. Div., e new branch of
Western Electric, will handle the Cos hest,
gound, & hearing-eid lines as well as arviu-
tion, marine and police readio. ... NAB
local stations will wurge listeners to keep
receivers up to snuff—the ticup was made
by RSA. ... A mnriual licensing agrecment
between RCA & Furnsworth Corp. will help
both cox'. telly & rodio lines. . . . Lucite, «
new plastic, is scid to be high-efficiency
inswlution vn auto-radio & other antennas.
... Top award in the Jth Annual Modern
Plastics Competition was won by RCA Vie-
tor’s ready-record rack.

Signode Steel Strapping Co. features
Stewart-1Warner packing in its house organ.
. .. Arcturus is branching out—their Mir-
O-Ruy reflecting material is being used for
signs on Henry Hudson Pkway. ... Art
Moss of N.R.P.D.A., just back from a 5-
State trip, reports 4 new members and an
enthusiastic jobber reception of the new
setup in the replacement tube market. . . .
Philco plants broke all previous records for
the 6th consccutive week. . . . Remember
The City of Flint, seized by the Nazis and

NBC is bepinning to reveal plans for a

. . The Majestic Radio & Telly Corp. mixup is being well straightened

later released? Well, part of the cargo con-
sisted of National Union tubes bound for
Eire. . . . AM.A. pub. “Automobile Facts”
states that motor cars generated more
power than all other producers ¢ombined;
has anybody the facts on radio bestng?

The new Du Mont electronic switch makes
it feasible to amplify D.C. gignals through
A.C. eircuits. . . . Century Radio Co., Syl-
vanin distribs. in Phila. has celebrated 5th
annivrersury. . . . And about the same time
Stromberg-Carlson celebrated its 45th an-
niversary. . . . G-F is licensed to mfr. &
gell telly & freq. mod, tranusmitter & tubes.
... Title 37, “Telecommunication,” is an
interesting bulletin obtainable from the
U.S. Govt. Printing Office (Federal Kegis-
ter), Wuashington, D.C. ... Needle-dyiven
cone speaker marks the RCA Victrola Jr.
electric-motor phono—selling under $5—fine
for kids even if Chrixtmas is past.

Flash! John E. Otterson, pres. of Radio
Wire Television Corp. of America sold his
interest & ig no longer connected with the
management; A. W. Pletwman, v-p., has
taken over management. ( Wonder what this
all means?) Incidentally the co. has ective
centers in N.Y.C., Boston, Newark, Pitts-
burgh Phila. Atlantic City und Wash.

Changes & New Addresses

Where to Reach Old and New Companies
LITTELFUSE, Ine., has moved to larger
quarters at 4757 Ravenswood Ave., Chicago,
I1l.; biz is up 35% over last yr.
ALLIED RECORDING PRODUCTS CO.

offices & plant are now in larger quarters
at 21-09 43 Ave., Long Island City, N. Y.

FCCommissioners James Lawrence Fly, chairman, at camera; standing, left to

right, Thad H. Brown, Norman S. Case, an

of this telly gear will pro

RADIO-CRAFT for

ACM
RCA's latest lightweight portable telly field equipt. Yarious components are
available in small carrvin% casas, weighing from 35 to 72 ibs,, each. Low cost

ably put more sight stations on air—sooner. Which
should mean more telly set sales for you!

FEBRUARY,

SOUND TRUCK TAMES AUTO “COWBOYS”

. Craven have gander at

Power from 1 500.W.
lighting, etc.

1940

Wild motorists, known to cops as “cowboys’’, to Shell Oil Co. as "screw-
drivers," receive visual message from puppet show in truck above, audible
message from Lafayette model
enerator provides system's power, floodlighting, stage.
ob has record player, mixer, fader, etc. Qutput

20 W, to two 10-in. speakers.

269-T mobile amplifier installed in truck.

483
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1940

Slim & distinquished, this Stewart-Warner Air-Pal
copped a prize in the Modern Plastis competition.
Carrying case provided for portability; pencil indi-
cates size.

$alesman $am

Data issued by U. S. Govt. Far more detailod information is
available from the Bureau of Foreign & Domestic Commercee,

2 WINNERS IN MODERN PLASTICS COMPETITION

High award winner in same competition is RCA's

phono record rack, which stores racords safely &

compactly with convenient index system to locate
any selection wanted.

$ays:—

W ashington, D.C. Publications (o request are: World Radio
Markets covering countries wanted & The Electrical & Radio

World Trade News,

BOLIVIA— 20,000 set~ in use by 3,000,000
popitlution of whom *5¢0 are not possible -
chasers, American sots preferred but sales o

not exceed 800 per yr.
GERMANY—16,000,000 sets in nse by 70,000,
000 population. Use your own judiemeat,

ALGERIA-100,000 sets in use by T 300,000
population, War annihilatesdd market,
CUBA  (Supplementary report just  jssied)—

Deals with new regulutions & may be vrdereml
as Coba Supplement 267-268.2,

MEXECO—450,000 set. in
population, only about 107, of which are pros-
peets, Only 37,126 units were imported in 1938
-4 drop of 63.277 from 1937, However inports
during tirst 6 mo. of 1934 were 3179 units
vialued  wt more than 3,000,000 pe-os  (about
360,000 U1.8.). Low-price S-tube table sets most
popular, with G-tube, 3-band jobs second. Tropical
treatment not  neeessary, Demand for battery
sets growing.
from 13 or 16 to 550 meters. Most territories
have 116-125 V., 50600 ¢yele A, except Merida
which has 220 V., 60 cyele. Stanidard U8, plugs
fewd outlets.

YU GOSLAVIA-

use by 1500000

147 sels in nse by 13,600

000 population, 0, of whom are prospeets.
About 6477 of the sets are in the Belgrade
area. Annual sale about 20,000 sot-; highest in
winter: 5-tube supers.  preferred. About =07
of <ets work on 220 V., So.eyele AL,
CHOSEN—135.000 scts in use by 22,600,000
vopulation, about 2047 of which are possible

prospects; Uy of tubex ~old are Jupanese nuke.
Set gales in 1938 were 20,000, principally 4-tube
table models with mugnetic speaker, retailing

from T to 9 dollurs, Must current 100 V.. 60
ryele. Restrictions now clamped on.
CHINA- 500,000 sets in use by 285,000,000

populatien, only about 134 of which are still

prospects. Due to War conditions, market some-

what hazardous, but pussibly worth investigation.

NETHERLANDS WEST INDIES 2,782 spre
in use by 86,500 population, only about 157 of
which may be considered possible  customers;
7-11 tube tuble sets for medinm  and  short
waves, selling about $05 preferred.

FRENCH GUIANA-—20 sets in uxe by 30,276
population. Don’t bother,

CANARY ISLANDS- 6547 sets in use by
650,000 population. P’rier to Spanish Civil War.
sales were about 100 annually: during 1938
about WO were imported. Aecording to report,
dated late Oct., sales were at standstill due to

luck of stock. liocid preference for 5-8 tube
table models.

NEW ZEALAND—321,39% cets in use by
1,600,000 populution. Timus have been  pros-
perous  reeently so market should be good if

shipment ean be arrnneed under War conditions
but, 857, of homes now have radios; 5-7 tube
table models for locrl reception in most demand
but good sales also had 6 7 tube allewave eon-

soles, Dials should be marked in ke.
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Preferred wavelewsrth vanges ave |

CANADA—Supplementary report giving loeal
vegtrlations may be had by ordering  Canadu
I Supplement 196,1-1986.3.

PANAMA- 12,000 gets in use by (50,000 popu-
350 to $1U0 cquippad with

lation. Sets costing

shortwave bandspread are preferred.
PORTUGAL- 31171 sets in use by 6,750,000

population, at least 50¢; of which are not pros-

! peets: 20,000 sets were sold in 1935 but sales
iropped off about 2077 in the 1-1 quarter of
1939, Shipping huzardous due to blockades &

nmines,
| PORTUGUESE GUINEA-241 sets in nse by
| 100,000 pupulation. Only 43 sets were imported

in 1938, Ho-hum, 1
NEW ZEALAND-—Supplementary report pives
| recent regulatiens., Many be ordered as New

Zealund Supplement 547-598.2,
TONGA--80 sets in use by 30,000 populntion,
only about 240 of which are prmsible prus-peets.

Sole demand is for battery sets from 4 to X
tubes,

AUSTRALIA 1,250,000 <ets in use by 7.000,-
000 population. 193Y <ales will reach 150,000
units accordime: to loeal e-timates. Greatest de-

SHOP COAT SAVES CLOTHES

5

4

P.rofesx'lcnal touch is given to Service Shop when
employees wear Sylvania's new uniform-like shop

alps keep clothing from getting

coat, Better yet, it
] soiled or torn.
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mand  for S-tube table models, with  Americian
sets selling woll, Most (listrivts have 210 V..
50 evcle A.C This report worth stwdying.

PARAGUAY 8,000 getz in use hy 000,000
population. Marhet reaching saturation point,
colsequently tough competition, mude harder by
fact that only about 1o/, of populntion earns
nmore than $20 n month, s

NICARAGUA 1,000 =ots in wse hy 1,000,000
population, ') of whom are best reniched from
West  Coast. 1930 reported  dullest  season in
10 yrs.—and only about 300 sets were imported
in 1933,

HONG KONG—11,620 ~ets in use by 250,000
populution, Demaned incressing annually.

HONDURAS—15,000 sets in use by 1,000,000
populution. Approximately 95¢¢ of sets are table
models with 7-10 tnbe all-wave jobx preferred.
Prices range from 3350 to $120 cash or higher
on installment plan, Current reauiremients are
unique & should be studied before export.

ELECTRICAL AND RADIO WORLD TRADE
NEWS—isued  twice mwoathly, these dotuiled
bulletins are well worth your study.

OFF THE PRESS

THE G-E MONOGRAM. Generanl Electrie Co..
Schenectudy, N. Y. s pp. This issue com-
memorites co.’s 613t Anniversary; interesting
souvenir for those who can get it, but copies
are tough to collar,

CATALOG NO. 86. Edwin B. Stimpson Ceo.,
Brooklyn, N. Y. 21 pp. Lists cyelets, grommets,
ete., and machines for applying.

SERVICE EQUIPMENT ENCYCLOPEDIA.
Nationyl Union Radiv Corp., Newnrk, N, J.
Lists mfr.s tubes, condensers. panel lamps. ete.,
and  catalogs  leading  service  instruments of
stundard mukes,

1339 RMS YEAR HBOOK. Phileo Radio &

Television Corp., Philadelphia, Pa. 115 pp. Gives
servicing data for mfr.s home and autv sets,
record changers, eote,; includes dingrums & all
other necessary data, Sels at The,

TUHE BASE DATA, Connections and Charts,
Issued by the Waeston  Electrienl Instrument
Corp.. Newark, N. J. 4 pp, Covers uvver 500
different types of radio tubes.

CATALOG. The Turner Cu., Codar Rapids, Ia.
S pp. Deseribes and illusteates microphones for

comniercial broadeast, amateur, recording mnd
publie address purposes. Fentures Model 44 X,

a seleetive, divectional, erystal mike.

CONDENSER MANV'AL. Aerovox Corp., New
Bedford, Mars, Comiplete  information on re-
placement condensers in industrial motor-starting
services, Ineluded are dingrams, curves, formulas,
spees.,  tables and  self-caleuluting  graphs
electrical characteristics, Makes job of replace-
ment simple,

CATALOG, General Cement Mfg. Corp.. Rock-
ford. 111, 20 pp. Ilustrutes and deseribes com-
plete line of radio serviee cemient, solvents, crys-
tallizing lacquers, spenker ucewssorics, bench-aid
tools. recording lubrieants, serntch repnir kits,
dinl drives and the tike.

FOLDER., Rudio Mfrs.  Serviee
Phila., s, 1 pp. Describes nnd illustrates new
vibrator tester, signal generator, and eireuit
tester, plus several sales aids.

ol

(Phileo),

FOLDER. Hyyrade Sylvanin Corp., Kmporium,
Pa. 4 pp. Shows list prices of complete line of
radio tubes, and tubulates list of interchangeable
tubes. Also gives interesting analysis of tubes
type sules.

RADIO FOTO L.OG FOR 1940. National Union
Radiv Corp., Newark, N. J. 28 pp.: pictures,
lists of European shortwave, U.S. broadcast, and
telly stations. Offered to service dealers (with
iatter's imprinted name). Price 15c.

CATALOG, Cornell-Dubilier, S. Plainfield, N. J,

15 pp. Complete lists of replacement motor-
starting  capacitors; aame Co. offers, gratis,
200 pp. condenser replncement muanunal  with
complete techhicnl dutr, dingrams, cte.
CATALOG, Allen B. DuMont Labs., Inc.,
Passuie, N. J, 16 pp. Deseribes and illustrates
the Du Mont Telly System, 1 kw. cquiptent,
Nice job.
for FEBRUARY, 1940
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THE NEW

{ GHANNEL-ANALYZER

FOLLOWS THE SIGNAL FROM AN-
TENNA TO SPEAKER OF ANY SET

The Well Established and Authentic

SIGNAL TRACING

method of locating the very circuit in which there is trouble, and the
very component that causes the trouble, is now for the first time
available at a price any radio serviceman can afford. and in an instru-
ment that has been expertly designed and calibrated. The vyears of
experience SUPERIQR has had in making fine test equipment are
behind the CHANNEL-ANALYZER. the instrument that does what
the usual test equipment cannot do, that raises servicing 1o a new
high piane of speed and accuracy and marks the owner as one of the
advanced oberators in his field.

THE CHANNEL-ANALYZER WILL—

wFollow SIGNAL from antenna to speaker through ail stages of any receiver

ever made.
= Enable 'LISTENING IN" to locate tause of distortion. The CHANNEL-
ANALYZER has a jack for insertion of earphones so that you can listen

to the signal directly from any stage and, therefore. discover the stage in
which the distortion takes nlace.

#Imstantly track down exact cause of intermittent operatfon.

# Measure both Autematic-Volume-Control and Automatic-Frequency-Control,
voltages. and circuits without abpreciably loading the circuit, using built-In

highly sensitive Vacuum-Tube Voltmeter. The Vacuum-Tube Voltmeter may
also be used as an independent lastrument.

#Check exact 9ain of every individual stage in_receiver.

& Track down and locate cause of distortion én R.F.. I.F. and A.F. Ampliflers.
#Check exact operating voltades of each tube.

#Locate leaky tondeasers and all high resistance shorts, also show opens.

*Méasure exact R.F.. Os¢. and b.F. freguencies, amount of drift and compara-
tive output of oscillators in superhets.

#Track down exact cause of nolse.

Fundamentally, what the Superior Channcl-Analyzer does is to permit
the serviceman to follow the SIGNAL from antenna to speaker through
each and every stage of any sct ever made, and inferentially, of any
set that ever will be made, using the SIGNAL as the basis of measure-
ments. Thus if there is trouble in one particular channel or stage of &
receiver, the sérviceman can isolate the faulty sture and then proceed to
ascertain the very part or component that causes the trouble.

Many of the troubles in modeérn receivers are due to the Automatic-Vol-
ume-Control and Automatic-Frequency-Control circuits and ordinary in-
struments do not permit measurements directly upon these circuit:, so
the Superior Channel-Analyzer includes a direct-current Vacuum-Tube
Voltmeter that DOES make these measurements directly and with a
negligible loading of the measured eircuits,

Other problems cease to problems two, when the quick-solution
method of the Channel-Analyzer is applied. For instunce, suppos¢ a
local oscillator in & superheterodyne drifts. The Channel-Analyzer has
a switch operated, tuned input circuit with amplifier, whereby not only
the presence of drift may be discovered, but alse the amount and direc-
tion of drift.

Distortion is another difticulty that often nettles a serviceman. The
Channel-Analyzer has a jack for the insertion of earphones so that you
ean listen to the signal directly from any stage and, therefore. discover
the stage in which the distortion takes place. Next, the VIVM is used
to dizcover the very component in that eircuit that is causing the trouble.
How often have you cherished the hope thut someday you would own an
instrunent that enables you to measure the actual signal voltage across
the load of any stage in the set, and thua by comparigson determine the
gain per stage. The Channel-Analyzer enables those dynamic voltage
measurements and does a whole assortment of other work besides, vet

The Superior Chz{nnel-Anﬂlyzer comes housed in shieided cabinet and features an attractive etched aluminum panel. Sup-
plied complete with tubes, three specially engineered ehielded input cnbles. ench identified as to its purpose, Also full
operatirg instructions. Size 13”x10”x6”. Shippinz weight 19 pounds. Only i 2 e 7 — .

at a price much Jess thun that usually asked for a dynamic voltmeter
alone.

D.C. Voltages have imporiant bearings on receiver performance. All
these voltages can be measured on the Channel-Analyzer with the re-
ceiver in reproducing operation. In fact, that one important con-
sideration, MEASUREMENTS WITHOUT MOLESTATION OF THE
RECEIVER, gets rid of the drawback of most conventional equipment
which greatly reduces the very voltage it attempts to measure, or kills
the signal completely.

Tubes that are used in the receiver under test are also given a thorough
check by the Channel-Analyzer and as such a specialized tube tester,
this new and remarkable instrument is proof against any possibility of
obsolescence.

Noise, another scrious problem to servicemen, can be located with the
aid of the Channel-Analyzer and can be done with incredible sbeed.
Here are the basic components of the Channel-Analyzer:

1. B Supply rectifier and filter circuit.

2. One-stuge, high-gain flai amplifier and linear diode detector.

3. Tuned-circuit, high-gain amplifier and linear diode detector, 100
KC to 18 MC.

4. D.C. Vacuum-Tube Voltmeter, for measuring the rectified R.F.,
1.F. or A.F., and for independent use on external circuits, all by
front panel switching.

By adroit engineerink and skillful application of a wide knowledge of
servicing requirements based on Superior’s years of experience, the four
components listed above are mude to do so many things and do them so
well and fast that a lurge benefit is hestowed on servicemen, their tasks
lightened, their work speeded and their experience greatly extended, all

at record-breaking low price. $ 75

up

0-1000 Ohms,

RESISTANCE MEASUREMENTS IN
0-100.000

THE X'RAYOMETER FEATURES ”Ew

GIANT 9" METER - s

A Built-in Power Supply Enables Resistance Measurements

TO 30 MEGOHMS

SPECIFICATIONS:

8 RANGFS PERCENTAGE OF LEAKAGE of eleetrolytics read

Ohms, 0-30 MNegohms DRECTLY m scale. ActUal condition of

D.C. VOLTAGE MEASUREMENTS IN 5 HRANGES menser qt neil .
4750, 0-450, 0-500, %-1000, 0-2500 Volis. Tele ATION . INTER-ELEMENT and A.V.C. LEAK
vislon and other Ligh voltago power supply clrcult directly 1ead on meter scale up o 3¢ Mex
custly measured. - : . o o
A.C. VOLTAGE MEASUREMENTS IN 4 RANGE®:  OUTPUT MEASUREMENTS 1N 3 RANQES:
4-50, 0-250, 0-500. 0-1000 Volts. 0-50. 4-250. 0300, 0 :l‘?"'“..‘w‘ ok
D.C. CURRENT MEASUREMENTS 1IN 6 RANGES Gl R i ! ientgot 7
0-1 Ma., 0-30 Ma., 0-250 Mlu., 0-1 Ampere. 0-1( INDUCTANCE MFASUREMENTS IN 2 RANGES:
Amperes, 0-25 Aniperes. iIgh eurrent ranges suit 0 Nenries. 7 - 703 enries
able for automotive and industrial work DECIBEL MEASUREMENTS IN 3 RANGES:
CAPACITY DIRECTLY READ OX METER SCALF 12.B. busett on ¢ MW, at 500 Olms. ~10 to +29
{ 1IN 2 RANGES: 10 ta +43 10 to  +40. Audio frequency
i . 005 - 1 Mfd. 2 sed 50 Mfd both radlo and I*. A. ampliflers

“leee®e.

kauge cabinet.

X-RAYOMETER comes housed
Complete with
Shipping weight 20 pounds. Only

in n new armyv gray crysialline, heavy
test leads, instructions and tabular data.

172

SUPERIOR
136 Liberty Street

INSTRUMENTS COMPANY
Dept. RC-2

New York, N. Y.

Please Say That You Saw It in RaD10-CRAFT
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QUICKER, EASIER WAY

=ELECTRICITY

F.racfrraf 'l'n"ﬂ RK

I2 WEEkS EHIEMD 5HOP$

TS
NEY? 68

Don’t be discouraged if you
never had a chance to get
much schooling. Don’t think
for a minute that
you have to be a
poorly paid, un-
skilled workman
the rest of your
life. You don't
need a lot of book
learning to have
trained hands.
Many of my most
successful gradu-
ates never even ©
finished Grammar
School.
Thissametrain-
ing is open to you—12 weeks of actual
shop training in ELECTRICITY. Yes,
shop training—real shop training. In-
stead of reading how to do things, you
do them — right here in my Chicago
Shops. You do real work on real gener-
ators, motors and dynamos. You do
house wiring and wind armatures. You
work in many other branches of elec-
tricity. And right now I'm including
an extra 4 weeks Radio Course and
valuable instruction in Diesel, Electric
Refrigeration and Air Conditioning—all
at no extra tuition cost.

FIRST—You are told and
shown how 16 do it.

THEN —You da the job
yoursell.

AN EXTRA I'LL FINANCE
41!55!!_5 YOUR TRAINING

Don't lct lack of money
stop youl I have a plan that
makes it casy for you to gt
this training, and you don't
have to begin Fnying for the
greater part of your tuition
until 60 days after your
12 weeks training period is
over. And then you have 12
months to complete your
pay ments

If you need a part-time job
to help pay living cxpens
es while you train, my em-
ployment department will
assist you. After you grad-
uate, this department will
also give you lifctime em-
ployment scrvice. Mail the
coupon and 'l send you my
big free book that's filled
with interesting facts and
shows dozens of pictures of
students at work—doing the
same things you will de,

IHCLUDED

HOUSE WIRING

only one ¢f the meny

branches you Fill in and mail the
“Learn By Domg” coupon today.

H. C. LEWIS, President
¢ COYNE
WA

Lo outl
— Y e U Paulina St.
2:-‘1;:“‘“" 4 Yoo Ch!ca;o
Bea Ruckman, S a7, Hlinois
A I l THIS
CouPoN

EWIS, President
(OY\L ]‘ll‘(TRl(A[ SC
500 S. Paulina St., Dept. 20_78 thcngo 1.

Please scnd me free your big catalog and full par-

I [}
1 1
1 1
I ticulars of your “Pay After Graduation Plan — |1
f also other facts including offer of extra 4 weeks |
1 Radic Course at no extra tuition cost. 1
1

I NAME. it iiiiecan e :
| ADDRESS.......... !
o STATE. oo un. ... 1
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LATEST RADIO APPARATUS

NEW ELECTROLYTIC

Solar Mfg. Corp.
Bayonne, N. J.

N EW construction design makes for longer
trouble-free life, The base of the con-
denser is a novel soft-rubber molding
through which all terminals are brought.
Features are low contact resistance, im-
proved R.F. characteristics, thorough seal-
ing, and wet-electrolytic type of vent.

NEW T-PAD KONTAK MIKE

Amperite Company
561 Broadway, New York, N. Y.

ODEL XKH includes hand volume

control, is streamlined in design and
smooth in action. As many as 4 units can
be paralleled into one input. Volume con-
trol of one does not affect any of the others.
Easy to attach to any string instrument
such as violin, guitar, piano. Can also be
used with harmonica or accordion. Works
well with any standard amplifier.

AUTO-RADIO AERIALS

Philco Radio & Television Corp.
Tioga & C Sts., Philadelphia, Pa.

Standard 3-

types available.
section cowl type and the super-de luxe

WO new

“93" aerial. A newly-designed streamlined
stanchion into which antennas are set gives
the appearance of their being integral with
the automobile. The mounting is made of
a ceramic which is unaffected by moisture—
assuring good reception in all weather con-
ditions.

ELECTRIC SOLDER POTS

Lectrohm, Inc.
5133 W. 25 Place, Cicero, il
— -

R WSPCETRS

| -5

LF('TRI(‘ALLY heated pots for tinning

small electric wires and tube prongs.
Each unit has a cast pot, of 1% or 2 1b.
solder capacity, mounted on cadmium-plated
steel stand. Its inexpensive nichrome ele-
ment is easily replaceable. Operates on 115-
V. outlet, A.C. or D.C.

e e i

“TEL-OHMIKE"” CONDENSER-
RESISTOR ANALYZER

Sprague Products Company
North Adams, Mass.

EW inexpensive instrument used in con-

junction with the Serviceman’s own
milliammeter and voltmeter. The Tel-Ohmike
permits capacity measurements from 10
mmf. to 2,000 mf., and resistance measure-
ments from 0.5-ohm to 5 megohms. Has
wide range of capaecity and resistance,
direct-reading scales and permits direct
measurement of insulation resistance up to
10,000 megohms of such compenents as oil
condensers under high voltage up to 1,000
V. Power factor up to 50 per cent may be
read.

ELECTRIC TIME-DELAY
SWITCH

The Partlow Corp.
3 Campicn Road, New Hartford, N. Y,

OMPRISES a synchronous timing motor

driving a gear train through a mag-
netically-engaged clutech. The circuit is
either made, or broken, at the end of the
time-dclay interval. Interval easily adjusted
by setting external knob. Four timing
ranges available, viz.: 0-5, 0-15, 0-60 min.,
or 0-5 hrs. The 0-5 min. model especially
recommended for use with diathermy or
shortwave therapy equipment inasmuch as
its operation is entirely silent. There 18
no clock ticking which might affect the
nerves 6f an irritable patient.

NEW VICTROLA

RCA Manufacturing Co.
Camden, N. J.

HE model R-16 victrola is a compact

instrument measuring 8 ins. high, 14 ins.
wide and 9% ins. deep. Its many features
include a silent, automatic, mercury on-off
switch which controls the turntable motor,
when the tone arm is moved toward the
record, and vice versa; 3-point high-fre-
queney tone control, automatic tone com-
pensation, electrodynamic speaker; and a
viscaloid-damped pickup. The instrument
plays either 10- or 12-in. records.
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"“"AUDIOGRAPH" 6 AND 115 V.
AMPLIFIER

John Meck Industries
Randolph and Elizabeth Sts, Chicago, llI.

for

HE model AMR-25C amplifier provides
25 W. output and operates from either
a 6 V. battery or 115 V. power line. Ias

inclined control panel. cconomy current-
saving switch when operated by battery
power, and optional phone player top with
erystal pickup and constant-specd motor,

DE LUXE TUBE TESTER

Radio City Products Co., Inc.
88 Park Place, New York, N. Y.

HE model 3111 is a counter tube tester
which cheeks all tubes, old and new, as
well as condensers, resistors, pilot lamps.

miniature bulbs and ballast tubes. Tuhe
readings arc on a direct-reading  scale.
Instrument measures but 10x15x 7 ins.

high. The meter has a 43%-in. scale fully
calibrated on 4 multi-colored ranges.

PRONG-BASE MIDGET
ELECTROLYTICS

Aerovox Corp.
New Bedford, Mass.

IDGET can clectrolytics with prong
connections which slip into an elliptic
supporting washer (fibre or metal) which is
riveted or eyeletted to the chassis, Available
in single and multiple scction units and with
insulated or grounded can.
{Sece following page for additional items)
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Super-Quality

Fidelity Receiver

For Only
$59.10 Net

Complete Kit

Twelve tubes — opening the way to a new world of living, breathing. pulsing
power — tone quality too real to believe — power that is felt. as well as heard!
This is truly a receiver of which any constructor may be justly proud — and one
which any owner will never tire of showing off —

It was designed with one thought in mind —to produce a set having the finest
quality audio system. coupled with a superior high-fidelity L.F. channel and a
super-sensitive R.F. system. The last word in ¢ high-grade receiver for home usel
No compromise with cost has been made — specially designed components have
been used where necessary — only the highest grade parts have been used
throughout. The extent to which the desired result has been accomplished can
only be judged by the critical listener.

The "Custom 12" provides complete coverage of the Long-wave. Broadcast and
Short-wave frequencies in five bands from 132 to 42.000 kilocycles. High-gain “tele-
vision” type tubes are used in the R.F. system and the LF. channel provides varia-
ble band-width which may be expanded for high-fidelity reception. The audio sys-
tem has a practically flat frequency response from 30 to 8000 cycles with a gradual
drop to beyond the audible limit. Undistorted power output is conservatively rated
at 15 watts.

Available in two meodels — one with cathode-ray Tuning Indicator — the other with
the Meissner Push-Button Converter. easily adjusted for instantaneous push-button
selection of seven broadcast stations.

All of these features are offered at a surprisingly moderate price. By assembling
and wiring the receiver himself. the constructor is saved a large portion of the
normal cost of such a receiver. Rll parts are furnished {except tubes and speaker)
including the factory-wired. pre-aligned Tuning Unit which constitutes the entire
“front-end’” of the receiver.

Complete printed instructions are furnished with Schematic and Pictorial Wiring
Diagrams — pliers. screw-driver and soldering iron are the only tools required.
Anyone can build it in a few interesting hoursl

Hol off the [resd!

Use the easy Meissner
Time Payment Plan

A brand new 168-
page hook, full of
live. interesting.
up - to - the - min-
ute radio construc-
tional data and
information. Con-
tains complete dia-
gramsand instruc-
tions for all the
Meissner Kit Re-
ceivers as well as
complete data on
ready-wired units,

15-pages of latest Television data cov-
ering theory and practical application
in plain language. See vour Johher at

ance or order Your copy direet

from

factory. Only 3fc net.

The “"Custom 12 and many other Meiss-
ner products may be painlessly purchased
on a simple monthly payment basis. See
your Jobber for details of this plan.

Write for Free Catalog

For turther information on this remark-
able receiver, as well as complete descrip-
tions and prices on all Lieissner products,
write today for your free copy of the big
48-pace complete c¢atalog Just cut off the
lower portion of this ad, write your name
and address on the page margin and mail
to the address below.

DEPT.C-2

MT. CARMEL
L IMOIS

uf FAMOUS MAME FOR TWO DECADES

Please Say That You Saw It in Rap10-CRAFT
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SYLVANIA HELPS
TO HELP YOU SELL

[F - "‘-" |
ll:n-_n ERS NAME

COMPLETE

Display This Electric Edgebrite
Clock Sign

Made of sturdy, satin-finish metal, illu-
minated with two*lamp bulbs. Separate
switch controls lights so clock operates
at all times. Movement is self-alarting.
Convenient size, 13%” high, 20” wide

. complete with YOUR NAME on
x"umlnated glass panel $6. Without
name but with plain glass panel . . $5.

| RADIO fuBEE

COMPLETE
RADIO SERVICE

YOUR NAME HERE |

Put Up This Striking Flange Sign

Sign is weatherproof baked enamel on
heavyweight sheet metal. Size, with de-
tachable name plate, 1614”x16”, With-
out name plate, 1614"x1134”. Flange
SIgn comp]ele with YOUR NAME on
name plate in baked enamel........ $1.00
Sign, without name plate

| vOUR NAME HERE |

New Electric Sign Can Increase
Your Business

Strong metal frame electric sign
trimmed in chrome plate with glass
panel. Flat base for standing and ad-
justable chain for hanging. Size 22%”
x 834" x 334”. Complete with lmprmted
name plate . $2.25
Without name p]ale . $1.25

USE THIS VALUABLE COUPON

HYGRADE SYLVANIA CORPORATION

Emporium, Pa.

Enclosed i8..........cc.0un.n. Please ship the

following:

~—Electric Edgebrite Sign

—Metal flange 8ign, without nameplate

~—Metal flange sign, with imprinted name-
plate hanger.

—Electric Sign

—Imprinted nameplate, scparate—Can be
used either with flange sign or new elecs
tric sign.

Name

RADIO-CRAFT

POWER WIRE STRIPPER

ldeal Commutator Dresser Co.
3067 Park Ave., Sycamore, lIl.

NEW low-

cost power-
driven brush-
type wirestrip-
per, known as
model 9-C,
strips wire in-
sulated by cot-
tonandenamel,
silk and enam-
el, string as-
bestos and other light insulations from
round, flat or rectangular, solid or stranded
wire. Works well on *Litz” wires; %-h.p.
motor drives the unit. Swell for light pro-
duction work.

NEW E.C.0. TRANSMITTER

Browning Laboratories, Inc.
750 Main St., Winchester, Mass.

HIS instrument is an electron-coupled

oscillator, all-band switch, exciter-trans-
mitter, and voltage-regulated power supply,
cooperatively sponsored by Amphenol, Card-
well, Cornell-Dubilier, Kenyon, Ohmite, Par-
Metal, and Raytheon. The instrument allows
operation in any portion of any amateur
band from 10 to 160 meters inclusive. Crys-
tals may be used if desired. (Brochure and
circuit diagram available.)

TINY METAL-CASED
ELECTROLYTICS

Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

NLY about 1/5th the size and weight of

the older ‘can”-type electrolytic of
equal capacity and voltage rating! Available
up to 500 V. Cost less and therefore are
ideal as replacements for receiver repairs.
These units, known as the BR series, are
available from 4 to 40 mf., and from 25 to
500 V. working.

COMMUNICATIONS RECEIVER

Howard Radio Co.
1731 Belmont Ave., Chicago, lll.

HIS new model 436 receiver is a T-tube

amateur and commercial communications
instrument. Its frequency coverage is from
540 ke, to 43 me. (550 to 7 meters). Also
available to cover the range from 150 to 400
ke. (750 to 2,000 meters). Among its fea-
tures are noise limiter, inertia knob, and
new-type electrical band spread with scale

over 8 ins. long.

Please Say That You Saw It in RADIO-CRAFT
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LATEST RADIO APPARATUS

(Continued from preceding page)

1/2-IN. ELECTRIC DRILL

Independent Pneumatic Tool Co.
600 W. Jackson Blvd., Chicago, Il

HANDY tool for the Serviceman and

auto-radio specialist. The tool weighs
only 9% lbs. and has capacity up to %-in.
Its overall length is 15% ins. An extra-large
air intake keeps the motor cool, Starting
switch is in handle,

"“DEFIANT” SX-24 SKYRIDER

The Hallicrafters
2611 S, Indiana, Chicago, Il

ALLICRAFTERS' latest communications

set features directly-calibrated band
spread for the amateur ranges from 10 to
80 meters—this besides conventional band
spread. Other features of the receiver in-
clude temperature-compensated tuning cir-
cuits, 4 selectivity positions, signal strength
unit ealibrated in “S” units and db., auto-
matic noise limiter, continuous coverage
from 540 kec. to 43.5 mc., crystal filter, B.F.
oscillator, etc.; employs 9 tubes and oper-
ates from 115 V. A.C. Has provisions for
operating from vibrator supplies as well.

COORDINATED SOUND SYSTEM

Radio Wire Television, Inc.
100 Sixth Ave., New York, N. Y.

is ths

HE foundation of this system
T-tube model 452 “beam power™ amplifier

(illustrated here) with an undistorted
power output of 30 W. Complete mixing
facilities for simultaneous operation of 2
low-level mikes and 2 phono pickups or
other high-level inputs. Gain is 130 db. and
80 db. from low- and high-level inputs,
respectively. Coordinated accessories include
two 12-in. dynamics with wall baffles, 100 ft.
of rubber-covered cable, choice of 1 velocity
or crystal microphone, microphone foor
stand and all tubes, plugs and cables.
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NEWEST GROUND CLAMP

Accessories Mfg. Co.
4612 N. Clark St., Chicago, Il

FFORDS better contact with rods and

tubes than older types—actually 8 sharp
points of contact, Unit can be used for
either high- or low-current wvoltage pur-
poses. Made to fit any size rod, from %- to
1-1/16 ins.,, or any size pipe from ¥%- to
%-ins,

LATEST “MYSTIC"” MIKE

Olson Mfg. Co.
362 Wooster Ave., Akron, Ohio

HE single bakelite cabinet houses both a

sensitive microphone and the 1-tube oscil-
lator - modulator circuit. No connection is
required to the receiver. The instrument
sends out a modulated radio signal to which
any broadcast set may be tuned in the usual
manner. Operates on 115 V,, A.C.-D.C.

3-BAND RADIO WITH HI-Q
SHORTWAYE LOOP

Maijestic Radio & Television Corp.
2600 W. 50 St., Chicago, Il

HE chassis is a 9-tube console superhet.

with 6 permeability-tuned pushbutton
positions and 3 wavebands. Its main feature
is the so-called *Rotoscope” (directional
antenna) which is a rotatable loop for use
on all bands. The loop has a Faraday static
shield which, plus the fact that it is rota-
table, permits it to cut through static with
facility.

NEW CRYSTAL UNITS FOR
AMATEURS

Hipower Crystal Co.
Chicago, il

WO series of crystals, known as “rubies”

and “emerald” respectively. The smaller
boust a temperature coefficient of 4 cycles
or less per me. per deg. Centigrade. The
“emerald” are high-power units with a
coefficient of 10 cycles or less per mec, per
deg. Centigrade. These are available for the
160-, 80-, 40- and 20-mecter amateur buands.

MIDGET SOLDERING IRON

Drake Electric Works, Inc.
3654 Lincoln Ave., Chicago, lif.

HIS iron measures only 8 ins. overall,

weighs 8 ozs., is rated at 60 W. and is fitted
with %4-in. tip. The iron was especially de-
signed for very light soldering and to meet
the demand for an iron small enough to get
into the smallest corners.

FEBRUARY,
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SOUND TIPS ABOUT THE SOUND THAT'S TOPS

0 MATTER how well a man
N looks in the pants and vest,
he’ll never be wel dressed witha
sleeveless jacket. Unless the suit
is complete it’s not very useful.

The same thing goes for com-
mercial sound. The man who
uses and recommends a com-
plete line has a big jump on the
fellow who doesn’t. Because a
complete line has the respect of
a buver. It tells him that there’s
reliabitity behind it. He buys

SUIT...BUT
IT WASN'T
COMPLETE

489

with confidence, secure in the
knowledge that any time he
wants to add to his original
equipment he can do so with-
out diffieulty.

Lt will pay you to recommend
RCA Commerecial Sound be-
cause it’s the only complete line
in the business! A line built by
the world’s most experieneed
company in sound amplifica-
tion. A line that means profits
to you!

ECA Mfyg. Co., Inc., Camdan, N_J. * A Service of Radio Corp. of Amaerica

Apy sound system sounds better, equipped with RCA Radio Tubes

A BIG SURPRISE IN STORE FOR YOU!

Be sure to read the announcement which appears on the inside front cover . . .

. DO IT NOW!

T g7 T ——

Please Say That You Saw It in Raplo-CRAFT

BUYIKE GUIDE FOR Hl.ﬁ"
A MILLION RADID MEM=

WRITE TODAY Fil
FREL CATALDG WO, 7

O

LAFAYETTE RA I

Dapt. 3B =100 Sixth Ave., Mew York, M. Y.
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pCP TEST INS RLFMEHT
you frow il a Y o)
TOP VAIUE @

In every RCP Test Instrument you get more
and better ranges in addition to a quality, ac-
curacy and appesrance usually found only in
much more costly equipment. So, if it's an RCP
Test Instrument, you can be sure you're getting
more test instrument VALUE for your money.
Next time choose RCP—the line that outvalues
them all!

CHECK THE “BONUS” FEATURES

in this Dynoptimum Test
Tube Checker

MODEL 308
BUILT BY
RADIO CITY
PRODUCTS

Fully equipped to test
the NEW MINIATURE
RECEIVING TUBES,
as well as all ballast
tubes and old tubes, all
bantam, octal, loctal,
all filaments or heaters
up to full line voltage.
Tests under R.M.A. specified plate voltages. Hot
interelement short and leakaxe tests between
ALL INDIVIDUAL ELEMENTS. Hot cathode
leakage test. Line voltage control. direct reading
on meter, Spare socket for future tests. Pro-
vision for audible test of noisy tubes. Individual
tests of cach section of full wave rectifiers, duo
diodes and all multi-purpose tubes. Adjuslublc
for all line voltages 105-135 with line voltage
indieation directly on meter. And it's all quality!
Here's a test instrument you'll be proud to own
—proud of its apbearance . . . proud of ijts
performance

0 go 1 of th i
it represents. Dea‘l,(::mNc:. tosa\mg $16-95 |

Model 308P — Combmahon Portable
Counter Model..

$18.95

MODEL 707 ZHeller Tian ecer

VY and F0% é‘f!&

Here’'s RCP  Test
Enuipment with
added new features,
yet actually costing
307% less! Has all
wave coverafke from
95Ke to 100Mc. OQut- |
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wired to a terminal board. These 8 pickup
plate assemblies are rigidly mounted at a
fixed distance, adjacent to their respective
strings.

| Should feedback occur on any note, the
Serviceman should check the phasing of
the pickup units; or finally, try reversing
the voice coil leads.

YOICING

For simplicity of construction and ease
of assembly and service the pickup units
are rigidly mounted in sections, as pre-
viously discussed, at definite spacing from
their individual strings. Therefore, it is
necessary to “voice” or equalize the output
of the individual strings. This is done before
the piano leaves the factory. But should it
become necessary to replace a pickup unit
in service the following procedure is given.

Voicing is accomplished by the following
method which consists of individually mag-
netizing the strings corresponding to each
note to an appropriate degree and polarity
adjacent to the pickup, thereby either in-
creasing or decreasing the pickup volume.

Fig. 2. “Voicing'' is a new job for Servicemen.

Referring to Fig. 2 a single steel piano
string is represented. The steel used for
such strings is very readily magnetizable.
This string shown at A, passes over the
usual bridge B, and has one end attached
to the hitch pin C, in the pin rail D, the
other end being provided with approprinte
tensioning means, Underneath the string is
shown a magnetic pickup consisting of a
coil E wound on the soft iron core und the
permanent magnet F located on mounting
plate G. The permanent magnet F induces
magnetism in the core of coil E forming
poles as indicated. When string A is sound-
ed, a voltage is generated in pickup coil E.

The string A can be magnetized longi-
tudinally by placing a bar magnet H having
poles, S and N as indicated, spaced approxi-
mately the same distance as the spacing of
the pickup coil E and the permanent magnet
F, and moved along and substantially in
contact with the string. The effectiveness
of this magnetization on the pickup volume
depends on how closely the poles of the
magnet 1 approach those of the pickup

put modulated at
will. 80% modula-
tion at 400 cyeles,
sine wave from self=
contained indeben-
dent 400 cycle cireuit, Attenuation in miecrovolts
by means of five step
ladder attenuator. Triple
shielding. Double fused
line. AC operated. Fine

appearance,
Dealer Net .. $22.95
New FREE Catalog No.
121, Get the FEEL of these
fine test instruments.
Compare the features—

and the values! Write for
Catalog TODAY.

RADIO CITY

N,
Y. €.

PRODUCTS CO

BB PARK PLACE, M.

unit. In other words, when the degree of
magnetization in the string ac jacent to the
poles of the pickup is increased, as would
be the case with the poles of the bar magnet

| H as shown, the current through the pickup

coil will be materially increased for a given
amplitude of vibration of the string.
If the poles of the magnet H are reversed

FEBRUARY, 1940
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NEWEST ELECTRONIC PIANO

(Continued from page 469)

in position relative to the poles on the
pickup unit and the string is thus mag-
netized then the amplitude of the current
in the pickup coil will be decreased.

By following the ubove procedure the out-
put from the weak notes muy be incrcased
and the output from the strong notes may
be decreased producing the desired output
over the entire scale for uniform force ap-
plied to each key.

In order to equalize the output of the
various notes it is not necessary to use an
output meter across a resistance load in
place of the voice coil, for the use of the
human ear is entirely satisfactory since it
is in the end, the final criterion.

In order to check for grounds or opens
in the pickup units, should a lack of velunie
be apparent while voicing, open pickup leads
to amplifier, and between various pickup
sections in turn, to localize the trouble.

AMPLIFIER

The A.F. amplifier consists of 2 major
units. One is the amplifier proper, consist-
ing of a 6J7 input stage, 6C5 driver, and
four 2A3 output tubes in push-pull parallel;
the other unit is the well-filtered power
supply, using one 5Z3 tube as a rectitier.

OI"PUT TAANS.

3

SPE AKER

- s BLUE

R} & q
-E
,vaLLow

15
IF SPEAKER 13 NQT
USED CONNECT A 150

3?9%10,“" — " & 25w, RESISTOR WERE (43)
oW TE: fEED |
PHONQ INPUT OF qADnQ
R2, ——— RECEVER OR PA
2'3202 AN DLIEIED

3

Fig. 3. Here's a recommended network for con-
necting the Storytone to an auxiliary amplifier.

The amplifier has 3 volume controls, one
of which (R, in Fig. 1) is an integral part
of the amplifier assembly. It is the optimum
volume control, a screwdriver adjustment,
and should be set at the desired level upon
installation. It controls the maximum power
output for the particular application and
once set should require no adjustment. Its
electrical function is to limit the amount
of voltage applied to the grid of the input
tube, which voltage has been induced in
the pickup devices, thus controlling the
maximum output of the amplifier.

The other 2 volume controls are not
integral with the amplifier but instead are
located for econvenient operation by the
artist. One, a manual volime control located
at the left of the keybourd, is set for the
desired volume output for the particular
rendition. The other is a pedal rolume con-
trol, operated by the left foot. its magni-
tude of control dependent upon the setting
of the manual volume control at the left
of the keyboard. The pedal control serves
only to increase the volmine from the level

HIGH- FﬂEQUENCV OUTPUT
.
e T hhREE }
Bk i e o
The acoustical labyrinth il — T |
shown o; nq::' hmayh be I 3 ., .
compared with the oto - == — 3
at top of pg. 469. Middle |l :: " — T e e e | /
and 1*00& irg}:ue?lcws’ are 1 | * .:_-__—..\_:_ 5 == !
projecte ractly from R | - Sellte = .= == |
the rorroduur (in left r‘ ,l" *! - = _‘.’:—; = {s- <\ o |
side of piano); low fre- et § t";{_ - - ;,.}_i_\\ = Sy |
uencies are built up in H r\‘l‘_}'l i 3 * NI = i
the labyrinth {and repro- l*"" L I O ‘jh = e ]
duced from right side of ! 't\--—{*_-_':: ----- E W = STRD |
iano). i = " 3
P | r o e - - e 1 _‘%r‘ \
P ..L: __________ - _._.._Il.__-__-__‘_ == _._'_‘_p. ~
LOW-FREQUENCY OUTLET!

Please Say That You Saw It in RADIO-CRAFT
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et by the manuual control to a maximum
imited by the setting of the screwdriver
control on the ammplifier chassis.

The amplifier is provided with a tone
control for operation in connection with
externat inputs and functions when such
inputs are connected to the phonograph

U el PROVIDES NEARLY 3 TIMES THE TONAL REALISM
HUM THE AVERAGE LISTENER IS ACCUSTOMED TO HEARING

Should hum oceur which cannot be cor-
rected by regular means in the amplitier
or power supply, short-out the pickup coils
at the input of the amplifier. If the hum
disappears, then it is due to stray magnetic
field. Check carefully the phasing of the
pickup sections. If phasing is in accordance
with wiring diagram, check to see that the
power supply shield is properly placed and
grounded. Check all ground connections
and bonding of units between themselves
and the frame of the piano.

Hum may be introduced by stray mag- ||
netic fields outside the instrument such as |
power transformers or electrical rotating
machinery (motors or generators).

The socket voltages given on the |
schematic diagram are obtained at 115 V. |
on the 120 V. tap using a 20,000 ohms/volt
meter (nearest scale D.C., and 1,000

Above: Gleaming echromium
plated Tuning Chassis of
Seott Phitharmonic, built
with fine watch precision.

Below: New Scott Chippen-
dale Cabinet, with speeial
acoustical properties, for ra-
dio and record player.

Whether it's a whispering violin or the vibrant
crashing of a hundred brasses . . . . a SCOTT

chms/volt A.C.). captures every tone, from the lowest to the highest.
;‘;r'eil;welr'ri\t's radio or recorded music, EVERY IN-

- STh ENT is reproduced with such amazing real-

USE WITH AUXILIARY EQU|PM£NT ism the artisis seem to he in the room with vou!

Should it be desired to connect the output |Don’t take our word for it, Hear the SCOTT your-
of this instrument into an auxiliary ampli- ’;"c':“' ek ;u"r“:w':’h‘:‘:‘el';gf‘;o?“ o Custom Built
fying system the method shown in Figure 4 o2

3 should be employed. This consists of THE “WORLD’S FINEST RADIO”

taking a small portloq of t'he output \:olt- Your SCOTT will he Custors Built. to order, for
age from across the voice coil, that obtained performance (broadcast, short wave, or recorded
across resistor R 2, and applying it to the | music) impossible with factery production type

X A 3 f equipment. [t will cost little more than many other
phonograph input of a radio receiver or | L5 el the SCOTT is sold ONLY direct from

P.A. amplifier. our Laboratories. No jobber and dealer mark-ups. g
The design is far aévam:ed. Many technical fea-
tures are nmazing SCOTT developments used I
in our receivers. s:i“al“ wonder world fnm?)uqo:\uy- A FEW OF MANY AMAZING FEATURES
sicians. scientists, diplomats. as well as leade i i H
NEW CIRCU'TS society, industry and thousands of critical lIlim:::elrlt: &jrioksa red vci e Eysl Eme (6wl bands

from 3.75 to 2000 meters including ultra

int 11.8. o i . .
IN MODERN RADIO RECEIVERS | the 'SCOTT Tor their personal maa ™ "2¥¢ chosen high frequencies ® overall fidelity 30 fo

16,000 cycles ® 40-80 watts undistorted

‘Continued from page 470) GUARANTEED 5 YEARS @ 30DAYS HOME TRIAL Class A power output ® Continuously vari-
\;‘uur SCOTT lwill he guaranteed 20 times longer able selectivity from 2 to 16 KC., Sensi-
(4) IST-DETECTOR USES GRID-TYPE DE- tra:;?u til:‘(;hr:‘l:a 90 days ndoplm'l as standard by the tivity from Sm. tc 20m. ® Record scratch
y. Budget terms if desired. Deliveri
MODULATION in 3 to 4 weeks still being mii:.mi::'d':ennh.fuﬁrﬂ FARRASarand Ay, SHEE:

Montgomery Ward Model 62-369 |mand has increased tremendousty !

(Auto)—Fig. 1. Simplified cireuit makes | MAIL THE COUPON TODAY! . . . . GET 'SPECIAL LIMITED OFFER!

use of 6J7 oscillator-detector with a grid- e e e e e e e o o ——— s — e — —

leak-and-condenser detector action at the E H. SCOTT RAD!O LABORATOR'ES, lNc_-I

control-grid, and a cathode-type oscillator
roLgrtd, up 4404 RAVENSWOOD AVENUE Dept. 24840 CHICAGO. ILLINOIS

with p?atc iy ) Send special offer, order blank, and all facts on new Seott Philhar-
It will be observed that the gridleak and monic. I’hantom De Luxe, and Masterpiece models. Also send Scott

condenser values have quite a short time Record Review. No obligation.

constant as compared to detectors for A.F. Name it i e baiaa it
This is because the result of detection is to B S e Y ——— W iy
be the LF. whieh is 175 ke. for this set. The )
Gty abmdi bl b bd baimas adfida 5 89 5 shad b et s wobasbibee State cedbm. et
STUDI0S: N YORK BUFFALO OETRDIT CHICAGO LOS ANGELES

this type and since A.V.C. can be applied to
other tubes this need not be a remote cut-off
type. The plate-to-cathode feedback circuit
is conventional.

A NEW BOOK ON PUBLIC ADDRESS

An important announcement about the greatest book on the subject of sound and allied subjects
appears on Page SI10 of this issue. TURN TO THE ANNOUNCEMENT NOW!

| SBEPLr

f
|
|
6J7 tube is better suited for detection of i

RECEIVER

Wilcox-Gay Model A-T0—Fig. 5. A
crystal cutter is used in this eirenit which
will record voice from an input microphone,
radio reception or wmake duplicates of
records.

The eircuit with a level indicator is illus-
trated. Switeh A may transfer from speaker
to recording cutter without changing the |
transformer match to the output tubes. |
Switch B is provided to transfer the main
impedance load to the cutter and yet main- | F R E E
tain speaker operation while a record is !
being cut. Switeh C is for turning the cutter ! (ATALOG -
on or off. A crystal cutter is used and an
individual level indicator is provided for
operation of the record cutter.

ALL YOUR =
RADIO Nssbs‘\\\

Here In this one big book
you will find everything you
need in radio . . . sets, parts
and supplies . . . public ad.
dress systems . . . amateur

equipment . . . testers and

kit . . . your nationally
known tavorites al Iuwnsl/

A made
" AMAZINGLY
SIMPLE/

Only 4 standard. types of

Amperite AC-DC Regulators
will replace 90% (over 100 types) of
AC-DC Ballast Tubes now in use!

WRITE FOR CHART AR.

New Low Price $1:00 List j
AMPERITE@ 561 BROADWAY. N. v. [

AMPERITE 5055

(5) RECORD CUTTER PROVIDED ON NEW l
|

possible prices. Write
today for this big valuable
cataleg and save money.

PROMPT SERVICE / _

BURSTEIN-APPLEBEE COMPANY

1012-14 McGEE STREET, KANSAS CITY, MISSOURI

Please Say That You Saw [t in Rapio-CRAFT
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ALLIED Radie Corporation
833 W. Jackson Bivd,,

I Dept. 2-AB-0,

Chicago, Illinois

I Rush your FREFE 2vi-pDage Catalog of P.A.
I temns and complete radio suppiles,

|
|
Hys- I
1
1
]

Power Generator

Manufactured for U. $. Signal Corps
200 Watt. 110 V. AC

POWER

from a Windmifl, from awsilable Waterpower. from jour
Automobile, frorn your Motorcyele. from your Bicyele, Foot.
pedals or Handerank (for truusportable Radlo Transmitters,
strong Floodtghts, Mdvertising Xikns); do you want 10
cperate AC Radio sets from 32 Y. DC farm light sys-
1M operdle (W0 Ueherators in series to get 20 V.
AC; obtein w0 bhase and three bhase AC, etc.. ete.

There Are Over 25 Applications
Some of which are:

A.C. Tiynamo lighting from eight to ten 20 wau 110
Volt lamps. Khort Wave Trunsmitter supplying 11v Voits
AC for operating “Ham® transmitter, Operating 110 V,
Raillo Hecelver in DU districts. Motor {ienerutor. 1'ublic
Address Systetos. Elecirle s$rens on motor hoats. yachts,
ete. Camp_ Lighting. Short Wave artificial 'fever’ ap-
paratus.  Telovislon, Pelton Waterwheel for lighting or
other purposes, Airblane: for lighting stronk searchlights
« electric 8igns. Laboratory work, ete., etc. % to L4 JLIY,
needed 1o run generator.

BLUE-PRINT 22 x 28 in, and Four.-Page
8% x 12 in. INSTRUCTION SHEETS
FREE with Generator.
Shipping weight 18 Ibs. 7
MONEY-BACK GUARANTEE
WELLWORTH TRADING COMPANY

§915 S. State Street. Dept. RC-240, Chicage. V.

Geonerator. as described. including Blue-print
and instructiemns. ... ........... .. seaeis

Send $2.00 deposit, talance (.0.D.

RADIO-CRAFT

for FEBRUARY, 1940

2-IN-! "CARD FILE" BATTERY SET

(Continued from page 464)

quire the same space as the Raytheon
RK43 or standard 1D8GT, so the midget
tubes were not used because of mechanical
complications as to sockets and mounting.

The variable condenser is a revamped
Cardwell midget of 15 plates, in which the
capacity of 100 mmf. has been increased to
approximately 300 mmf. by the use of miea
or celluloid diclectric rather than air. The
resistance thus introduced into the second-
ary or grid circyit is naturally compensated-
for by the feedback from the plate circuit.
The revamping is described in a later para-
graph.

The chassis itself is only a simple bracket
which is fastened to the bakelite panel by
the mounting bushing of the tuning con-
denser. A metal panel may be used and in
some instances may be of advantage if
there is body capacity.

The audio transformer is a standard 3%
to 1 (ratio) midget. The regeneration con-
trol may be any of the 1-in. diameter midget
type so long as a satisfactory value and
taper are used. These are not in the least
critical.

The Yaxley 2-W, 1l-in. diameter 15-ohm
rheostat serves the triple purpose of fila-
ment switch, a means of conserving “A”
hattery life. and as a vernier control for
regeneration.

The fixed condenscrs are of the postage-
stamp size. The special coil which has a tap
for the amutcur phone - police band is min-
jature in size. the construction being de-
scribed in a later paragraph. It is mounted
on the frame of the A.F. transfornier
by simply sollering its mounting bracket
thereto.

The “B" battery is an assembly of 8 foun-
tain-pen flashlight cells into a flat, compact
unit, as is described in a later paragraph.
The life of this unit will be considerable as
the drain, by the plates of the dual-element
tube, will not ¢xceed 4 milliamperes at the
voltage used,

The writer naturally appreciates that
many constructors will use parts already
on hand and therefore has allowed a preat
deal of latitude in the selection of com-
ponents other than those specified. It must

Le remembered however that every inch
counts towards the ultimate size of the
receiver,

MAKING THE COILS

As shown in illustration A, the secondary
consists of 3 ples of 65 turns, each of
No. 10/41 Litz wire on %-in. 1.D. tubing
into which is inserted a polriron core of
34-in. dia. by 1-in. long. Each pie is 3/16-in.
long. The coils are wound lateral, with ap-
proximately 3/32-in. spacing between pies.
The first pie of 65 turns is used for the
S.-W. police band. The mutual conductance
between pies may be varied to match the
inductance to the special variable condenser
by increasing or decreasing the spacing be-
tween pies.

The primary or tickler winding consists
of approximately 260 turns of No. 36 double
silk (D.S.C.) or single-cotton covered S.C.C,
wire, wound literally and at the grid end
of the secondary. The 3k-in. inside diameter
plus wall of the tubing is used for the
secondary; length or width of winding is
3/16-in.

If the constructor does not desire to
lateral-wind the coils they may be slot-
wound on a form which may then be
knocked down and the coils doped. In this
manner when coils are in pies the dis-
tributed capacity is very little more than
lateral windings. With correct modification
of the condenser (a Cardwell 15-plate mid-
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get) the distributed capacity of the coils
should be low enough to tune from 1,500 to
570 ke.; that is, when spacing between pies
is correct (variometer fashion of tuning).

To modify the Cardwell condenser, the
plates are disassembled from the rotor shaft,
and the stator plates from the isoluntite end
insulation plate; 14 pieces of celluloid
(used in side curtains of open cars) are
cut to the pattern. The large center hole
should clear (freely) the rotor spacing
washers. The smaller holes should freely
clear the stator plate spacing washers. See
illustration B.

The condenser plates ure now reas-
sembled, first a stator plate, then spacing
washers, then celluloid spacer, then rotor
plate, then celluloid spacer, then rotor plate
spacer washer, then another stator plate,
and s0 on, until all are assembled. Clamp
the rotor shaft in a vise, line up the rotor
plates, and tighten the nut. Use a lock-
washer under the nut as the rotor assembly
must be tight enough to withstand the drag
or friction of the plates against the celluloid
spacers. If celluloid is not available, mica
of equal thickness may be used. Both have
a dielectric factor of from 3 to 4 as com-
pared to air. The celluloid spacers should
occupy nearly all of the air space between
the plates.

Note: If polyiron cores ure not used for
the coils, approximately 4 pies of 65 turns
will be required with u corresponding
increase in the number of tickler turns.

The 12-Y. “B” battery is assembled by
connecting 8 fountain-pen flashlight cells
in series. Solder eaech positive terminal
(eenter tap) to the zinc shell of each sue-
ceeding cell as shown at (.

After the cells have been soldered to-
gether each cell is insulated where a possible
short might occur; and then made into a
flat package approximately 2 ins, wide, 4 ins.

long and %-in. thick, using scotch or
gummed tape,
Note: Cabinet or container is standard

size and was purchased from a Woolworth
store for 25c¢. A metal partition is soldered
in position if space for phones is desired.
Otherwise the space may be used for addi-
tional “B"” batteries, and the panel extended
to the back of the cabinet.
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RADIO-CRAFT for
NOTES

(A) The receiver has been designed for
u very small antenna such us a large window
or door flyscreen, bed spring, or approxi-
mately 25 ft, of wire.

Should a larger antenna of greater
capacity be employed, & mica compression
condenser should be placed in series with
the antenna lead of the set.

(B) Under certain conditions of opera-
tion, the A.F. tube may oscillate due to a
low “B” battery; the writer suggests re-
versing the sccondary leads of the AL,
transformer,

(C) For smooth regeneration a larger or
smaller grid leak may be necessary.

(1)) The tube socket bricket is one hule
nounting made if desired from one piece
uf metal shaped as shown at D,

THE RADIO MONTH
IN REVIEW

(Continued from page 455)

Calif.; "May”" is out to acquire an F.M.
channel while the acquiring is good. A 1-kw.
station, on 43 mec., has been requested for
a spot at Wilshire Blvd., at Fairfax Ave.
Good luck on your F.M. request, even though
vour television application (Sept. 1939
Radiv-Craft, pg. 134.) is still “under con-
sideration™ .

Onendege Radio Broadeusting  Corp.,
Syracuse, N. Y., has an application in for
an F.M. xmitter on 43 me, 1 kw. ...
Columbia Broudcasting System, Ine., New
York, N. Y.; come on in, C.B.8,, the water’s
fine! Maybe you’ll get that 50-kw. F.MM.
station in the Chrysler Bldg. onto the air
vet, on 43 me. . ..

Westinghouse Electric & Mfy. Co.,
Phila., Pa.; application is for an xmitter
on 42.6 me., 1 kw., in Architects Bldg., Phila.
. . . Midland Broadcasting Co., Inc., Kansas
City, Mo.; application for an F.M. station
on 426 me, 1 kw, was returned. ...
WRBNS, Inc, Columbus, Ohio; yippee!,
granted OK to put up a 250-watt station on
43 mc. . . . Columbia Broudcasting System,
lie.,, Minneapolis, Minn.; wants to switch
WYX HW to new site at Boston, Worcester,
or adjacent point in Mass,, and to increase
power to 1 kw. on 42.3 to 428 mec. . ..
Another Columbia Broadcasting System ap-
plication would have W2XDV imoved to the
Chrysler Bldg., and there push out F.M.
programs with 1 kw. on 43 mec.

Pennsylvania Broadeasting Cu,, Phila.,
Pa.; requested an OK to go on the air with
1 kw. on 43.4 we., at 35 S. and 9th Sts., same
city. . . . Miam{ Broadcagting Corp., Day-
ton, Ghio; their bid is for a 1 kw. F.M. job
on 426 me.,, near Dayton ., .. RCA Mfy.
Co.,, Camden, N. J.; requested permission
to continue, for another month, experiments
in F.M. operation with 1 kw. on 42.6 mc,,
over W3XEZ. ... Yankee Network, Inuc.,
Boston, Mass.; permission was given to con-
tinue tests of W1X0J on 43 me, 2 kw. . .,
Westinghouse Elee. & Mfg. Cuv., Allison
Park, Pu.; a request is in for a 1 kw. sta-
tion on 42.6 mc. at Clearview Road on Route
8, Allison Park, Pa. This is an F.M. freq.

(Contined on page 504)
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--a Radio
SHOULD BE
Tested - - at
a PROFIT!

Ouc ke

DOES IT ALL!

ing tests on any part ot the

R. F- IN: The probe feeds a two stage
amplifier tuned over the ranges of 95 K-_C.
to 14.5 M.C. in five bands. Itz sensitivity
is great encugh to monitor signals in the
first R.F. stage. With the aid of the Audo-
lyzer's R.F. multiplier
and attenuator its sensi-
tivity can be reduced
and used to monitor the
strongest R.F. signal
tound on the second de-
tector plate or the oscil-
lator grid. The meter is
used with the R. F. am-
plifier to compare signal
strengths. For simple sig-
nal tracing through the
R.F. stages. the speaker
gives a quick audible
check.

AF.~
IN

R.F,
IN

A. F. IN: When the
signal has been traced to PROBE S
the second detector plate.

simply set the ""Probe Selector” to the
“A.F. IN” position and tinish the signal
with the same probe. Starting

tracing job

SUPREME INSTEUMENTS CORP.
CACENWHOD, MISSISSIFRF], B.5.R

—
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Instead of several cables to confuse the operator. the Rudolyzer
uses one cable with which over 75% of all work is performed.
This probe is of such unique design that it can be used in mak-

receiver without affecting the

receiver's operation. (Two other inputs are provided when the
occasion demands two or more tests to be made simultaneous-
ly.} The onme common probe is rapidly switched irom rircuit to
circuit and has the lollowing lunctions:

at the first audio grid, the signal is fol-
lowead to the speaket's voice coil. the Audo-
lyzet's speaker being used as a monitor.

A.F. OUT: When the “Probe Selec-
tot’* is set in this posi-
tion. the Audolyzer is set

V_ M up as a receiver. When

a station is tuned in, the

audic signal is present

at the tip of the probe
for the quick checking of

P.A. amplifier and re-

ceiver audio systems.

“A.F,
ouT

V. M.: Should any
signal tracing step indi.
cate trouble, a quick D.
C. voltage check can be
made at any point by
setting the '‘Probe Selec-
tor’’ to the V, M. posi-
tion. With this set-up.
A.V.C.. GRID BIAS. SCREEN. PLATE and
POWER SUPPLY voliages can be measured
without aflecting the receiver operation.

LECTOR

Why hasn't this been thought of and developed before? To test
a radio, what is mere simple or
stage or part that is known to be good for the defective stage
or part. while the receiver is in operation. Use only one probe
—just listen for the trouble . , . that's AUDOLYZING.—

SUPREME

logical than to substitute a

.I:I.'
| dath
Cable Add

TO IT NOW!

GET A REAL ELECTRIC DRY SHAVER
ABSOLUTELY FREE!

Complete details as to how it is possible to get a Real Electric
Dry Shaver FREE, appear on Page 504 of this issue. TURN
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Big Velue .

TUBE TESTER COMBINATION

ONLY

$92p-85

DEALER
ET

MODEL
432-A-742

® Model 432-A-742 is a combination Tube
Tester and Volt-Ohm-Milliammeter.

® Complete Volt-Ohm-Milliammeter, 16
Ranges ® Sockets for All Tubes . . .
Filament Voltages from 1 to 110—A
Safeguard Against Obsolescence ® Pre-
cision Indlcatmg Instrument with Two
Highest Quality Sapphire Jewel Bearings
® Jeparate Line Control Meter ® Neon
Shorts Test ® Approved RMA Circuit @
Portable Rich Black Leatherette Covered
Case — Professional in Appearance.
Etched Panel. Complete, less batteries
« .0 $26.85 ... Dealer Net Price.

WRITE FOR CATALOG! Sestion 116 Coflege Avanue
READRITE METER WORKS, Blufiton, Ohio
New TURNER Dynamic

Model 22D-Protected
for Ham; Handles
Toughest P. A. Jobs

For exceptiona) porform:
+ YOU can't tle 22

uces nmoolhly at all
frequencies. Works equally well in
doors or out, and jts low feedback
Is amazing. Packed with chamulsette
mikt.- bag, and wiring dipframs.

m <

i-1 pedln etwnh 7 ft szo.oo

Clbl ..........

Add Sl..!o for 23 Caple  Sot,

Deduct _$1.30 for .')0 ohm model
Send for Free Cata

MODEL 220
Level_%408
Range 40-8000
<cycles,

The TURNER 00

807 Soventesnth St.,
CEDAR RAPIDS, IOWA

Specitications:  1/30 ILI’
Heavy Duty operuies on elther

.C. or D.C., 110 volis, 3200

R.P.M. whth &' cord nnd

plug. Nheostal can be used to
vary sbeed. Helght 3%”, Length 3%”, Wilth 3%, Shaft
%”, an be usod to drive Sewink Machines. Models,

Buffing Lathe. Pollshing Hud Drills. tirindstones, etc..
same lw;' moter furnished in € voil D.C. Less cord and
-Ja.

plug
MOTOR Unlversal /30 H.P............. ...52.55
MOTOR 6 Volt D.C.......c.ovvniiniviieininee $]85

Shipping weight, cither style 3 lba.
Money back guarantes. Send chock or M.D.

Add Z5c for sprecial packing and mailing
anyiwhere in U, S. A,

WELLWORTH TRADING COMPANY
1915 80. STATE ST., Dept. RC-240. Chicago, (i},

LE'a ] l'urr"a-[.._.-ldur 2 Courses In

'.r’*-.r RADIO 2-d ELECTRICAL ENGINEERING

. ELEGTRICAL ENGINEERING G5t %509 smose
!rluu ﬂc-hl l‘re ‘roumlf at Low Cost, [

can e .
RADIO ENGINEERING ks nceoutss Ty ol k-
Trains you to be auper-service man, real vacuum tube
technlcian. Exper. kits furnished. Dtp‘oml on completion.
Tuitinn, 25, either uymenl plan

course,
Get coples of nchool ca 1 stnden:
magazines. complete detalls ogl-:N NOwW

LINCOLN ENGINEERING SCHOOL, Bex 931-C14. LINCOLN, NEBR.
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RADICALLY NEW MINIATURE TUBES

{Continued from page 465)

word! That is, there is no removable base
of metal or plastic. The “base” has now
become part of the bulb—it is a glass plate
that closes-off the bottom of the glass
envelope—and thus the base as a secparate
item HAS CEASED TO EXIST!

Tentative characteristics data on these 4
new tubes are available. So, too, are symbols
which we here reproduce. The proportionate
dimensions of a representative tube also
are shown.

DETAILS

In checking over the symbols of these
tubes it will be observed that in some cases
the connections are duplicated on other ter-
minals. This is because the leads are used
as mountings and sometimes there are 2
mountings, and hence 2 leads, per element.
This explains why, in the 1R5 and 1T4,
terminals 1 and 5 both connect to the fila-
ment. In the 184 not only does one lead of
the filament have 2 prongs, terminals 1 and
5, but also the plate has 2 mountings, and
therefore 2 prongs, or terminals, 2 und 6.
These extra prongs in addition to affording
extra strength also serve as additional tie
points when making connections.

Not shown in symbolic form in the con-
nections of the 1T4 is the internal shield
which connects to terminals 1 and 5. This
shield is a little metallic button inside the
bulb near the bottom and within the inside
circumference of the prong-leads,

The use of shielding in the 1T4 to reduce
interelectrode coupling at the prongs is car-
ried a step further in the new sockets which
have been developed for the miniature tubes.
These sockets are provided in the center
with a hollow metal tube which extends
further than the length of the prongs. This
hollow-center pin may be made to float or
to connect to terminal 1,

The diode in the 185 is located over a
mica plate below which is the remaining
pentode assembly.

Tentative Characteristics Data
1R5—Pentagrid Converter

Filament voltage (D.C.) 1.4 wvolts ,
Filament current 0.05 ampere
Direct interelectrode capacities: &
Cey (f+g,+e,+2+8+P)
= R.F, input 7.0 mmf,

Cp (f+g,+8, + g;+5,+&;)

= mixer outbut 7.0 mmf.
Cg, (f+eg,+e;+e,+g,4+p) 3.8 mmf.
Cg,p 0.4 max. mmf.
Cu\ &, 0.2 max. mmf.
Ce,p 0.1 max. mmf.

#With no external shield.
Converter Service
Plate voltage 90 max. volts

Sereen-grid (Nos. 2 & 4)

voltage 45 max. volts
Screen-grid supply voltage 90 max. volis
Plate disaipation 0.09 max. watt
Secrcen-grid dirsibation 0.115 max. watt
Total eathode current 3.6 max.ma.
Control-grid (grid No. 3)
voltage 0 min. volts
Typical operation:
Plate voltage 45 90 wvolts
Grids Nos. 2 & 4 voltage 45 45 volts
Grid No. 3 voltage* 0 0 wolts
Grid No. 1 resistor 0.1 0.1 megohm
Plate resistance
(approx.) 0.6 0.7 megohm
Conversion transcon-
ductance 236 250 micromhos
Grid No. 8 bias (approx.)
for convers. trans.
cond. = 6 micromhos -9 =9 wvolts
Plate current 0.5 0.8 ma.
Grids Nos. 2 & 4
current 1.9 1.8 ma,
Grid No. 1 eurrent 0.16 0.15 ma.
Total cathode current 2.75 275 ma.

*Referred to negutive filament terminal.
Note: The transconductance between grid No,
1 and grids Nos. 2 & 4 tied to plate (not oscil-

Please Say That You Saw It in RaDIO-CRAFT

Inting) is approx. 1,200 micromhos when grids
Nos, 1 & 3 are at zero volts, and grids Nos. 2 &
4 and plate are at 45 volts.

184—Power Amplifier Pentode

Filament voltage (D.C.) 1.4 wvolts
Filament current 0.1 ampere
Amplifer—Class A,
Plate voltage 45 max. volts
Sereen-grid voltage 46 max. volts
Plate dissipation 0.18 max. watt
Screen-grid dissipation 0.06 max, watt
Typical Operation and
Characteristics :
Plate voltage 45 volts
Screen-grid voltage 46 volts
Control-grid voliage* 4.5 wvolts
Peak A.F. grid voltage 4.5 wvolts
Zero-signal plate current 3.8 ma.
Zero-signal screen current 0.8 ma.
Plate resistance (approx.) 0.25 megohm
Transconductance 1,250 micromhos
Load resistance 8,000 ohms
Total harmonic distortion 12 per cent
Max.-signal power output 0.065 watt

*Referred to negative filament terminal
185—Diode-Pentode
Filament voltage (D.C.) 1.4 wvolts
Filament current 0.06 ampere
Characteristics of Pentode Unit

Plate voltage 45 volts
Screen-grid voltage 45 volts
Control-grid voltage 0 volts
Plate resistance 0.5 apProx. megohm
Transconductance 626 micromhos
Plate current 1.2 ma.
Screen-grid current 0.8 ma.

Pentode Unit—Class A, Amplifier

Plate voltage 80 max. volts
Screen-grid voltage 80 max. volta
Plate dissipation 0.06 max. watt
Screen-grid dissipation 0.025 max, watt
Typical Operation as Resistance-
Coupled Amplifier:
Plate-supply voltage 41 wvolts
Screen-grid subply voltage 41 wvolts
Control-grid voltage® 0 volts
Plate-load resistor 1 megohm
Series screen-grid resistor 3 megohms
Screen-grid by-pass condenser 0.1 mf.
Control-grid resistor 10 megohms
Voltage gain (approx.) 30

*Referred to negative filament terminal.

#Obtained when the grid of the pentode unit
is fed from a source having an impedance of
1 megohm,

Diode Unit

The diode is located at the negative end of
the filament, and is independent of the pentode
unit except for the common filament.

1T4—Super-Control R.F. Ampllifier Pentede

Amplifier—Class A,

Plate voltage 90 max. volts
Screen-g#rid voltage 46 max. volts
Plate discipation 02 max. watt
Screen-grid dissipation 0.035 wmax. watt
Control-grid voltage 0 min, volts
‘Typical Operation and
Charncteristics:
Plate voltage 45 90 wvolta
Screen-grid voliage 45 45  wvolty
Control-grid voltage® [} 0 wvolt
P'late resistance 0.25 0.8 megohm
Transconductance 700 760 micromhos
Transconductance at -10
volts bins 10 10 mieromhos
Plate current 1.9 2 ma,
Screen-grid current 0.7 0.65 ma,

*Referred to negative filament terminal.
Filament voltare (D.C.) 1.04 volts
Filument current 0.06 ampere
Direct Interelectrode

Capacities 13

Grid to plate {Cg,p]

Input [Cg, (f+4g,)]

Output [Cp (f+x.)]

#With no external shield.

00! max. mmf,
3.5 mmf.
7.3 mmf.

FOOTNOTES—(Sees Pg. 465.) .
{1) See the "special Metal Tube Number'* of Radio.
Craft, Oclober 1935.
(2) **Recent Radio Tubes.” Radio-Craft. May 1938.
(31 *“15 New Tubes.”” Radio-Craft. Nov. 1938.
(4) “"New Tubes for 1939.,"" Radio-Craft, Dec. 1983.
(5) "9 New Tubes.” Radio-Craft, 1939,

_(G) {8 New Tnbes.”” Radlo-Craft, May 1038,

Kept.
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SERVICING PUZZLERS

(Continued from page 471)

® Distortion on Strong Signal. A 1932
Majestic Model 320 receiver had a badly
Jdistorted tone when any but a very weak
«ignal input was applied to the antenna.
A check of the tonal qualities of the
uudio end showed it to be OK. Acceptable
tone quality on a weak signal indicated the
A.V.C. cireuit.

The V.-T. VM. showed a strong signal
being applied to the diodes of the 2nd-
detector, plenty of current available to
operate the A V.C. A test of the plate
current of the A.V.C. controlled tubes
showed that they were not being biased by
the strong signal, proving that the A.V.C.
was not working. Checking all the ac-
cessible A.V.C. resistors showed them to

be OK. One 50,000-ohm resistor mounted Fn EE... TUBE TESTERS OR

up inside one of the I.F. transformers was

so isolated by high-resistance resistors as 0 T H E R s E R v I c | N G E o u I P M E N T Ql?ALt:"r\'

to make testing of it difficult and uncertain 'S THE
due to resistor tolerances. ' BY-WORD OF

As this resistor occupied a rather impor- I_EADI "G MAKES . THE SERVICE
tant position in the eircuit, I “pulled” the ENGINEER
I.F. transformer and dismantled it to check
the resistor. Immediately on seeing the
resistor the trouble was apparent. Instead
of having the orange dot of a 50,000-0hm
value, it had the brown dot of a 500-ohm
value. The resistor was original equipment,
and because a factory operator had mis-
taken brown for orange, the owner of this
gset had 5 ycars of very poor tone!

(No signature.)
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L Can you test...
W LOKTALS « BANTAMS «
“§” TYPES 7
35,45,50,70,117 YOLT
HEATER TYPES?

= - —=adl| - -z Y

Here's the chance of a lifetime to get the tube
testing equipment you always want and need. :

T : : i ncrease
National Union now makes it possible for YOu to Lol olume, give befter safisfaction fo
choose from all the newest models of leading your customers, protect yourself fr%ﬂ cut

instrument manufacturers . . . every one guar- Pprice competition , . . THEN WORK
teed to test all the latest tubes! See your CITEREC D NCREN Sl Mourapc i clespend
Ll € ; - ¥ sales promotions are aimed to build up
National Union jobber or send coupon. Only a you and your business.
small deposit is required—refunded as merchan-
dise credit when the required number of points
is reached, based on your purchases of N.U.
tubes and condensers. Ten years and thousands
of satished dealers testify to this easy way to
obtain necessarv shop equipment.

Ask Your Jobber or Write NATIONAL UNION RADIO CORP.

Service Dealers:

® Annoying Hum, Plus Blasting on
Strong Signals. A standard set had an
annoying hum, and would play fine when
tuned to a weak station, but would blast and
distort on strong signals. The nature of the
complaint indicated the A.V.C. action. The

57 State Street, Newark, N. J.

high impedance of the circuit necessitated S ——

the use of a V.-T, VM., a Weston Model 772
or similar analyzer.

1 fed a modulated signal into the receiver
with a signal generator and began testing
the A.V.C. distribution circuit. T found that
one of the filter condensers acted as a
voltage divider across the A.V.C. network,
reducing the control voltage causing dis-
tortion and blasting on strong signals. T
replaced this condenser with one of similar
value in good cendition and the set played
OK, but still had the hum.

I tested the power supply filter condensers
for leakage, and found them to be well
within the permissible leakage, but by
measuring the A.C. voltage across the 1st
filter condenser with a V.-T. VM. I found
it above normal. By changing from an 8 to
a 12 mf., the hum dropped to normal,

C. H. Rorinsox

Tear out this ad, write
your name and address
in the margin, and mail
it in for your copy of the

NEW AMATEUR
RADIO CATALOG, It is chock full of

® Only Local Stations, with Distorted
Tone. A Philco Model 675 receiver allowed
only loeal stations to come through, and
they were badly distorted. Plate, screen-grid
and cathode voltages checked OK with the
normal 1,000 ohms/volt meter, When the
set was tuned through the local stations
signal, the signals came in and out with a
blop, indicating trouble in the A.V.C. circuit.

A careful check was made of the AV.C.
circuit with a supersensitive meter and the
filter condensers in the A.V.(C. grid-return
circuit were leaking 0.5-meg., the filter re-
sistors in the same circuit had trebled in
vialue. These parts were replaced, but the
set was still distorted.

On checking, the coupling condenser in
the 1st audio stage was found to be leaking
about 1 meg. The set still was distorted.
The grid bias of the output tubes were
measured and found off about 3 volts. The

(Continued on following page)

the latest nationally advertised amateur
equipment. Everything is fully guaran-
teed, shipped within a few hours of the
time your order comes in—and every-
thing is sold on WARD'S TIME PAY.
MENT PLAN! Write Dept. RZ.35,

MONTGOMERY WARD

CHICAGO

WARDS 13
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F Alfred A. Ghirardl, the renowned radio engineer and
authority on radlo {instruction, should come to your
home and personally teach you radio—would you be will-
ing to pay his strect-car fare§ What a question! You'd
eagerly pay a hundred tlmes that trifiing sum for the
advice and counsel of this experti—the man who has
writlen half-a-dozen of the world’s leading textbooks on
radlo, and who has contrlbuted regularly for Years to
feading technical Jjournals in the field. Well, this
acknowledged authority 13 offering his services to you
right now In the form of—

A $50 Course Complete for only $4

Mr. Ghirardi could readily have put this great swealth
of practicat radio luwwlods? into s'::m! other rurr‘r:—ami
briced the lessons at $50.00, or even more. But he has
preferred 1o share it with everyone sincerely interester
n_any branch of radio as a profesaion or hobby, So the
personal-instruction lessons %lo hl‘; world.

1)

on e\-ez branch of Rad
ode-Ray Tubes, An
complete Course ia only $4—iess than & dime & lssson’

Widely used In Army and Navy Schools

What strontter proof of it8 sufcriority than the fact
yea hundreds of copics of this yvory Course
& u:—viee glnv;he Y.ecrr‘mlcal radio lralmna;
TNy, e Corps, C.C.C. an

Coast Guard. Powerful’ ¢ndorsement this. of the aoundnoss
Ghirard Co

is used and (rrnlwd hy
any other ra lopr;!:nee.;nc'l'l'o o Irll‘l.d“lgfn

ol X! & worl ‘hy?

Because this Course is THE TOPS! “ v

ALL YOU NEED TO KNOW

Here are the subjects covered In the vartous chapters.

Read them:
:l‘. Il_}fg'lgogroar:!cutlngl Sy g'm 2t. %ou;uli. 5, .'h. .‘guslr.
+« FE eory: Elec. Cutrent, 4. Elec. Units; Ohm's
Law; Resistance.” S. A reuits; Batteries, @, Mag-
. ectromagnetic  Induc.
citance; Condensers. 11.
3. Measuring Instruments.
18. Brondul‘t'lng. 16.
es. .\

a Tube
ector and A.mpllller Action. 21. Radi

lification. 22, “'Huperhets™. 23, R.F,

NE Colls. 24. Audlo Amplifiers, 28, Speakers. 28

tery.Operated Recelvers. 227. Pow

Elee,  Receivers., 29,

30. Phono Plcku{n: Short- .

Photoelectric Cells; hes, 33, Televis

34. Antennas and Grounds, 38. Testing; Servicing

Sound Piclures. . . . 836 Sell-Review Questions!

START LEARNING RIGHT NOW

Stirt now—and you don't ingle
any to sve angYoU,dont even need to viak a sing

Elec.

Read ihe Look for
3 days. If not
futly satisried,

rewurn i1 In Rood
condition and get
yiur money T¢.
funibest Bt once.
Qur risk? f
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BE SURE TO READ THE ANNOUNCEMENT
WHICH APPEARS ON THE INSIDE FRONT
COVER OF THIS ISSUE.

3 BAND COIL KIT

Yunes from 15 to 550 Meters

Kit includes:

1 8-Band antenna coil,

1 3-band ose. coil, 1 2-

ang  .00045 mfd.

ng condenser, 1—300-

800 semi.var, padder, 1

.001 ed padder,

Complete Instructions and
wirlng diagram,

Special

net price -

Compierr pariz fist sent on regquest
ARROW SALES COMPAN
619 W. RANDOLPH ST.. CHICAGO, ILLINOIS
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(Continued from preceding page)

grid resistor in this circuit had changed in
value. This voltage, measured at the socket,
required the use of a supersensitive meter.
The set was rebalanced using a sensitive
output meter, but when I came to adjusting
the A.V.C. circuit, I could not find a zero
position for this transformer.

With the supersensitive meter I measured
the voltage across the discriminator net-
work, input side, and there was always some
voltage acrosg this network, when there
should have been a zero reading when the
set was properly tuned. With the supersen-
sitive meter, the discriminator winding in
the 2nd L.F. was shorting from 1.5 to 6
ohms. After replacing the transformer and
rebalancing the set, perfect reception was
obtained.

Kerra F. MagTin,

MAILBAG

{Continued from page 480)

I am unable to find the time and money.

You can be sure of the extent of my
exasperation when I read of a person writ-
ing in for a T20 Xmtr circuit! The woods
are full of them. My Thordarson Manual
has a few.

Now although I derive a goodly share of
my income from radio service, it is also a
hobby to a certain extent, From the days
when we tried to get quality from a UV201
output on up to the present 2A3's and 6L6’s
I have been interested in quality. So you
see the basis of my enthusiasm for Novem-
ber Radio-Craft—it is full of worthwhile
articles on amplifiers and service apparatus.

The above should give you an idea of
what I want in 2 Radic Magazine—together
with the admission that you have it! So
keep 1) the good work.

F. N. KENNEY,
Troy, Ohio.

And there you have the other side of the
gtory. What to do?

DID MR. McALLEN SLIP UP?
Dear Editor:

Re: Operating Notes, concerning Mr.
Guy E. McAllen’s idea of manufacturing
Spray Shield Tubes with liquid solder as
mentioned in Operating Notes in your
December, 1939, issue, I should like to point
out that liquid solder, ut least all of it that
I have ever encountered is an insulating
substance, while the spray on a Rogers
Spray Shield is an exceptionally good con-
ductor and acts as, and is, a shield.

Of course Mr. McAllen's idea worked out
as the other tubes used in the vicinity were
spray shielded but just let him try and
replace all the tubes with his painted
beauties, line the radio up properly and
see what happens. Why not replace the
oscillator tube with a plain glass tube, pro
tem, and send for a Rogers Spray Shield
tube? (which he will eventually have to do
anyway when other tubes wear out as they
will in time).

I have every issue of your magazine since
1930 but for business reasons am a news-
stand buyer as I have had many radio sets
come to me for repair through buying
Radio-Craft at a newsstand. I might say I
would not part with my back copies as I
find them not only very useful, but enjoy
looking back in the old issues and compar-
ing our old troubles with the new. Truly
one can say that the old “screwdriver, pair
of pliers, soldering iron, and cheap volt-
meter” days are over. One wonders what
next.

E. P. SippaLy,
Victoria,

British Columbia.
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SELLING AND INSTALLING
"ELECTRIC EYE" EQUIPMENT

{Continued from page 461)

for

or two resistors and one or two condensers
are employed in the usual circuit, these can
be easily checked or replaced for testing
purposes. A simple photo-cell cireuit is
illustrated to give you some idea as to the
method of connection usually employved.

You will find it worthwhile to get into
this profitable new field. The writer will be
pleased to help any radio Serviceman in
planning photocell installations or in select-
ing the proper equipment.

Thig article has been prepared from date
aunplied by courtesy of Allied Radio Corp.

:i{Camera Trap
Catches Burglar

CRYSTAL LAKE, Ill., Nov. 2
(A, P.}—Dr. -E., L. Brunswick
.. [caught a burglar with his camera
and a lot of ingenuity.
- The doctor has a filling station’
“{as a sldeline and photography as a
T|hobby. He rigged up his camera

in the station and devised an elec-
tric-eye arrangement, so that if a
prowler walked through the beam
a flashbulb would be set off and
the camera would make & photoe
graph. Also the flash would set
off a siren.

The night of November 7 the me-
chanism operated. Sheriff Lester
' |Edinger, some days later, ques-
l tioned Harold Lewis, 18 years old,
a Woodstock farmhand about some
petty thefts.

Dr. Brunswick’s flashlight picture
was & likeness of Lewis and yes-
terday the youth confessed, also
admitting a eeri.s of burglaries in
northern Illinois and southern Wis-
P consin,

This newspaper clipping is proof positive that
a black-light beam and a photocell have their uses.

-y > 0O

e

3-TUBE ULTRA-COMPACT
DEAF-AID

(Continued from page 457)

and all of the condensers, resistors, variable
controls, and switches are of standard
parts; and, therefore, are easily replaced
anywhere in the country. This makes the
instrument easy to service and eliminates
the necessity of returning it for repairs.
should something go amiss. It is interesting
to note that the volume and tone controls
measure less than %-inch in diameter!

Looking at the open view of the instru-
ment the tube at the left is the HY155. All
the equipment shown in this photograph.
except the earphone at the bottom, fits into
the leather case shown in the accompanying
view.

TECHNIQUE

Servicemen should point out that it is
more important to properly adjust the tone
control to compensate for high- or low-
frequency compensation by the human ear
than it is to turn the volume up to an
excessive amount.

It has been claimed that 1 in every 7
or 8 persons—or meore than 10,000,000
people in the U.S.—~have difficulty in hearing.
In some cases it is the high notes that lend
clarity to speech, and in other cases it is the
low notes that supply volume, which are
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lacking. It is important to note that learn-
ing to hear properly with any type of hear-
ing-aid requires a certain amount of experi-
ence or practice. For this reason a hearing-
aid should not be discarded if it does not
immediately fulfill all expectations.

It frequently occurs that the hearing-aid
is used by a person whose auditory system
has not been active for a number of years,
and hence it may require some time to build
up this auditory system to perceive and
understand voice and music, just as it is
necessary to gradually train any other pre-
viously unused organ to assume its place
in the scheme of things. A corollary would
be that of a limb which had been in a cast
or splint for some time which requires some
degree of exercise before it can be used.

It is also noteworthy that a person whose
hearing is coniparatively good is not an
ideal person to adjust a hearing-aid by ear
for one whose hearing is defective. (Instead,
special frequency tests should be made.)

Still another point which Servicemen
should keep in mind is that bone conductors
are more effective where the hearing is less
normal. For example, unless the volume
is increased considerably, it is seldom pos-
sible for a person whose hearing is normal
to hear by means of a bone conductor unless
the ears are first covered over so as to
exclude all external sound.

As tube-type hearing-aids come into more
common use, Servicemen who have made it
their business to keep abreast of develop-
ments, will find that they will be the first
to profit from the repair and replacement
business which results. Radio-Craft will
continue to present information on new
developments in this field as rapidly as it
becomes available.

MY SMALL-TOWN
SERVICE SHOP

{Continued from page 476)

“tuning eye” hookups we hit upon one
that was in an issue of Radio-Craft 'way
back when the 6E5 tube first hit the
market. We built up this using 4 tubes
instead of just one and by using this
with our signal generator we had a
smooth-running trick for finding where
the signal was hitting into trouble. It
did not look as well as the new channel
testers and was not as elaborate but it
did a swell job, and saved us time and
money, and that was the main issue.
Cost—about $13.

These instruments were not built up
in a week or month but just in spare
time throughout many months. We
mounted these instruments in a panel
constructed of plyweod (Masonite was
not readily availahble), well sanded, and
then we applied about 3 coats of cleal
varnish, and finished off with a couple
of apphcatlons of Fibber Magee’s John-
son’s auto wax. All finished, we had our
competitor’s equipment out-classed in
looks and efficiency 100 per cent, at
about 1/3 the cost.

We have now been in this town for
18 months and are enjoying good busi-
ness. It is now rumored that our com-
petitor who has been repairing sets here
for the past 12 or more years is plan-
ning to move to Florida—not enough
business here for 2 he says. We wonder
if our having equipment that enables us
to do a better job at a better price and
in most cases turn it out in onc day’s
time has anything to do with this move.

R

AT LAST!

The March, 1940, issue of RADIQ-CRAFT will continue
the article '"How te Convert a 5” Telly Kit to Récelve
9/ Images’” which, dus to necessary sxperimentation,
was heie up. It was worth waiting for!
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1300 Pages - 706 lllus. - 720 Review Questions - 766 Topics
Money-Back Guarantee
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NRPO
SWINGS INTO ACTION

Primarily the aim of the Association is to return to
the Distributor, the Dealfer and the Serviceman the
profits which are legitimately HIS! This can only be
accomplished by raising the standards of ethics of
merchandising within the Industry.

Nomes of Member Jobbers in your territory will be
supplied if you will address the Executive Secretary
of the Association.

TEMPORARY OFFICE OF THE EXECUTIVE SECRETARY
5 West 86th Street New York, N, Y.
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WH;#REH T YOU TRAINING

Insure Your Future! Train Now!

RADIO & TELEVISION

wem ENGINEERING ==

® Don't get stuck! The great field of radio

offers amazing opportunities for men in
the expanding fialds of radio and television
engineering. HERE is the opror'um'y for you
to train in your spare-time for a better job!
CRE! has trained hundreds of ambitious men
for important positions in broadcasting, avia-

tion, marine and police radio, Constant im.
provements demand better men for the impor-
tant, high-paying jobs , . . and that means a
better job for YOU—if you TRAIN NOW!
Send today for complete details !

Whnte for Your Free copy of
“The CRE| Tested Plan"

CAPITOL RADIO
Engineering Institute
Dept. RC-2, 3224.16th 8t. N.W.. wnlnrmon 0.c.

FREE TRIAL OFFER
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spacer.
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LESS feature.  Act now.
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You don't RISK a Penny
We will send ¥ou the Remington Deluxe Noiseless
Portable for 18 days’ free trial. If not entirely catis.
fled, send it bhack. We pay all shipping charges

FREETyping Booktet, SpecialCorrying Case
You wlil receive FREE a complite simplified booklet
on Touch Typing prepared hy experts A lhandsome
sturdy carrying case i included in the price, No
tbligation. Mail coupon for full detaila—NOW, |

180 |

Remington Nand, Fpe:
165 Washingion ™, Ruttilo N

Tell me, wirnout obligaiion. how ro get a Free ‘Trial of
a2 new Remingion Noiseless I'oftable. including Carr¥ing
Case and Free Typing Course on terms as low a3 10c @
day. Send Catalogue.

Name, . ..
Address. .
Clty.....
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10 inch enameled slide 3
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Dept. RC-240 350 Greenwich St. New York

PATENT S—TRADE MARKS

Booklet concerning Inventions & Patents
Form “Kvidence of (mm'»pllon with
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LANCASTER, ALLWINE & ROMMEIL

Remistered Tatent Attormevs

436 Rowen Bldg. Washingtan, D, €,
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SCRATCH FILTER DESIGN

(Continued from page 473)

Maximum Loss in Decibels =
-20 log t, (5)
To evaluate X, it is necessary to choose

| some point other than that of maximum loss

on the curve which the equalizer under
design is to approximate, Call the transmis-

| sion ratio at this point t,, and its frequency

f;. From equation (2),

Cwexe (i)

(R," 4 R)® 4 X, (-~--~—)

Solving for X and substituting for R its
value from equation (4) gives the expres-
sion

X, = o BT AT

r =

t'.‘,

(6)

—~t ?

£, f, V'——"—
it A

If the frequency f, is selected above res-
onance, a minus sign should be placed before
the right-hand side of (7).

Having evaluated the reactance of the coil
and condenser at the frequency of reson-

7N

ance, the inductance and capacity are
obviously

X, . 1
L = Baf anld ¢ = B X, (8)

Since R is the total effective resistance of
the branch circuit, it includes the resistance
of the coil, and the value of the resistor.
he sharpness of the resonance is limited
X,
by the value of Q of the coil, that is ,
R
at the resonance frequency. The required Q
of the branch circuit to meet a given condi-
1
tion of maximum loss (represented by ——),

tl‘

1

and a given loss {(——J, at a sclected fre-
t,

quency (f) may be determined from

e 6

Or, if it is desired to know what value of t,
may be obtained, a given distance from f,
with a coil of given Q, this may be deter-
mined from

. f, .\

(D)
e R T S I

7 + ('f,‘ ’fA) @
For the adjustable R =C arm intended to
droop the upper end of the spectrum to

reduce noise, the values may be obtained
experimentally.

9)

(10)

ELEMENT-VALUE CURVES

The graphs in Fig. 4 may assist the selec-
tion of element values. These curves show
the effeet of varying the resistance only,
the source and load impedances, and the
capacity being fixed. The abscissae of these
curves is a constant times frequency. The
curves may be placed anywhere on the fre-
quency seale by assigning the appropriate
value to the constant which is equal to
2aCR,’".

For example, it may be desired to so locate
the family of curves that the abscissa
evaluated at 1.0 be 2,000 cycles. Then the
horizental scale is converted into a fre-
quency scale by multiplying all abscissae by
2,000, Furthermore, C can then be evaluated
by setting f 2,000 in the expression

2afCR,” = 1 and solving for ¢, yielding
a value
1 160
C = ——— mf.
212,000R," R
Then, if, for example, R,’ is to have a value

of 10,000 ohms, C is 0.016-mf.

It will be observed that reducing R de-
creases the response at the highest fre-
quencies but increases it at the middle-high
frequencies. Whether this effect at the
middle-high's is desirable is somewhat de-
batable but the writer's experience recom-
mends that the entire high end should drop
off as the control is changed. There are sev-
eral ways in which this may be accomplished,
but one method is to vary the effective cir-
cuit resistance (effective resistance result-
ing from the parallel combination of the
source and load resistance) as the value of
R is varied. This may be done by inserting
a variable resistance in series with the cir-
cuit between the source and the point at
which the R - C arm is shunted across the
circuit, and, if the source resistance is high
as compared with the load resistance (as
will be the case if the arm is inserted be-
tween stages in a resistance-coupled am-
plifier), variation of this series resistance
will have rather little effect on volume over
a considerable range. This series resistance
would be mounted on the same shaft as that
which varies R.

There is no one desirable law of variation
of circuit resistance with variation in R.
The perfect job from a geometric standpoint
would be to maintain constant the frequency
(f%) at which all the curves have a loss
equal to % their ultimate loss as illustrated
in Fig, 5, That is, arrange things so that
for a curve which has a maximum loss of
6 db. the frequency at which the loss is 3 db.
is the same as that at which an 8 db. curve
has a 4 (b, loss or a 10 dbh. curve shows a
5 db. loss. This is accomplished if the rela-
tion hetween R and the effective circuit
resistance, R,", is maintained in accordance
with the relation

1 )

X‘-R® X
—qw = R{®

where X is the rcactance of the condenser
at the chosen frequency where all curves
have half their maximum loss. When this
condition is fulfilled, the loss at this fre-
quency expressed as a ratio is given by

R, = (11)

l = — (12)
R

fR
or, | =

-+ 1 (13)

The design proce(lurc may be as follows:
(a) Select the frequency at which the curves
should have half their ultimate loss,
(b) Determine at how small a half-maxi-
mum loss it is lmportant to maintain the
vertical alignment of the curves (say 3 db.,,
for which | — 1.41),

(¢} Decide upen the value of R,", the cffec-
tive resistance of the circuit, and consider
this the minimum value of R,’.

(1) Calculate R from equation (13) for the
loss selected in (b).

(e) Using this value of R, calculate X from
equation (11). Since f was selected in (a),
C may now be determined.

(f) Now, with this value of X, calculate
values of R from (12) for sufficient values
of loss to permit drawing a curve.

(g) Compute the corresponding values of
R, irom (11), The added secries resistance
AR, is the difference between these values
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of R,’ and the value per (c), These differ-
ences should be plotted against the values
of R per (f). The resulting curve gives the
relation that should be maintained between
R and the added series resistance. For
refined design, correction to AR, should be
made for the shunting effect of R,. The
corrected value of AR, which we will call
AR, may be found from the expression
R.R,’
AR, = -R, (14)
._Ro,
where AR,’ is the required added resistance
corresponding to R R, and R, are respec-
tively the generator and load impedances of
the original eireuit and R,’ has the values
caleulated in (g).

SOUND ENGINEERING

(Continued from page 468)

can be used instead). The 2nd-stage am-
plifier employs a 6C5 only because you have
used this tube before. If higher gain is
desired, however, I would suggest that you
use the 6SF5 as indicated in Fig. 2A. This
change will be sure to provide more than
sufficient gain to obtain full power output
with your ribbon microphone. The 6SC7 is
used in a self-balancing type of phase in-
verter circuit.

Although two 2576 rectifiers will safely
handle the power requirements of the am-
plifier, the use of 3 will provide a higher
safety factor. It might be advisable to intro-
duce small resistances in series with each
plate, so as to insure equal loading of all
rectifiers. This revised filter circuit is indi-
cated in Fig. 2B. It will not materially
affect the power output or the regulation
of the amplifier, but will insure safe peak
currents through the rectifier, should the
amplifier be abruptly turned off (long
enough to discharge the filter condensers)
and thew turned on while the rectifier
cathodes ere still hot enough to initiate
rectification.

The type of circuit you have described is
particularly susceptible to parasitic oscilla-
tions. This peculiar condition can easily be
observed by connecting an oscilloscope to
the output of the amplifier and feeding a
Jlow-level signal into the input. It will be
noted, that as the volume control is turned
up the waveform seems to crack-up and pro-
duce what is known as parasitics. This con-
dition prevents the attainment of full-rated
output from the amplifier. A number of con-
tributing factors cause this phenomenon.
Some of the most common causes are
coupling between input and output of
2526G's, common coupling between screen-
grid, plate and control-grid through bypass
condensers or common ground leads.

One of the simplest remedies is to insert
R.F. chokes in one pair of output-tube plate
leads, as indicated in Fig. 2C. These should
be composed of 400 turns, of No. 32 wire,
wound on a form 3%-in. long x 3-in. dia.

Wire-wound grid resistors (500 ohms)
may also be inserted in each of the grid
circuits of the output tubes, us indicated in
Fig. 2D.

If hum is to be kept at a very low level it
might be advisable to use a separate small
filament transformer to operate the heaters
of the tubes used in the 1st 2 stages as in-
dicated in Fig. 2E. This precautionary
measure will prevent the development of 6
volts A.C. between the heater of the 2nd-
stage tube and ground. At the same time it
makes available a very convenient pilot
light voltage source.

The same precautions should be exercised
in constructing this amplifier as would be
employed in making any high-gain unit.

FEBRUARY,
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SOUND EQUIPMENT

(Continued from page 475)

be grouped as closely together as possible—
and as near to the microphone as is prae-
tical. When the loudspeakers are not closely
grouped together, the sound from cach
speaker will not reach the audience «t the
same time. Consequently the words and
nrusic are heard twice by the audience
within a very short period of time. The
result is a blurred sound.

When using only one speaker it should be
placed above the microphone and us high
as possible. Where 2 speakers are used, one
should be placed to the right and the other
to the left of the microphone, both reason-
ably high. With 4 or wmore speakers, half
the speakers should be placed on one side
and half on the other side of the micro-
phone, all reasonably high. In all cases the
speakers should be somewhat nearer the
audience than the microphone. Whether
you use bhaflles, projectors or trumpets,
these speaker positions always give you
the best results whether you use them in-
doors or outdoors.

There are a few exceptions to this rule;
for instance, in gymnasiuns, skating rinks,
circus tents, etc., the speakers are placed
in a cluster, suspended in the center of the
room. They should be mounted as high as
possible, pointing downward in all direc-
tions. Another exception is the stadium or
grandstand. Here the horns are in groups
of 2, equally spaced along in front of the
grandstand. In picnic grounds the speakers
may be placed at the most used locations
or at random.

CORRECT SPEAKER PLACEMENT

In Fig. 2A, the speaker is placed vhborve
and near the mike. This is the correct place-
ment because the entire audience hears a
single word (in this case, “Hello”). Note
how sharp and clear the word appears . . .
that is because the audience hears it only
once. It takes a short time for sound to
travel, and by having the speaker and
mike close together, it requires about the
same time for the sound to reach your
audience from both your lips and the
speaker.

Now look at the picture in Fig. 2B. The
word, “llello” is raspy, hollow and indis-
tinct. This is because the speaker is too
far from the mike. The word “Hello” is
heard first from his lips, and an instant
later from the horn. Your audicnce heard
2 words—so close together it became onc
harsh, distorted sound.

It is best to use 2 or 1imore speakers.
They should be placed 15 or 20 feet on ecach
side, above, and a little in front of the
mike; and 10 to 15 feet above the floor or
stuge, if practical. In this way the sound
coming from each loudspeaker reaches your
audienee at the same time. As the volume
is equally divided between the 2 speakers.
the sound will appear to come from a point
directly between the 2 loudspeakers, which
is the usual position of your microphone.

In Fig. 2C the sound is barcly rcaching
your audience. The speaker is focused too
high and throws the sound over their heads.
This wastes most of your amplifier power.

Now look at the sketch of Fig. 2D. The
speaker is mounted at the correct height
and tilted slightly downward so the entire
audience rcceives the full benefit of your
sound system. This holds true whether you
are using one or more speakers. When only
one is used, it should be mounted 10 to 15
feet high, directly over the microphone.

A speaker should wnever be located
behind the audience. If the people in the
back of your church or auditorium have

(Continued on following page)
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(Continued from preceding page)
trouble hearing, place the speakers as high
as possible in a tilted position, and increase
the volume. Do not place speukers under
the balcony. Remember, too, that speaker
placement is even more important when you
are using the horn-type enclosure, because
of its highly directional qualities. (See
above.)

By following these recommendations and
the few simple suggestions on this and the
preceding pages, anyone can order the
right sound system for his needs. And,
when it arrives, you'll find it as easy to
plug in and operate as your radio set.

Thie article hag been prepared from data
supplied by courtesy of Montgomery Ward
& Co.

P.A. SALE TO SKATING RINK
(Continned from page 474)

long x 55 ft. wide x 22 ft. high. The build-
ing was originally constructed for a garage.
A maple floor was laid and necessary rail-
ings used around the walls, which are of
stone. This construction necessitated an un-
usually high degree of amplification. We
found that this type of installation is a
great deal different from dance halls, night
clabs or any other type of installation, due
to the fact that the music or voice is fed
to the back of the skaters and they, in
turn, carry the sound around with them.
In other words, the same principle applies
with reference to sound as with the heaters
in the building—the music follows the
current.

The photo of the Rollerdrome shows elec-
tric organ and amplifier (arrow), and the
loudspeakers (circles).

This article has been prepared from data
supplied by courtesy of Fuller Specialty Co.

Please Sey That You Saw It in RADIO-CRAFT

NEWEST RADIO-DIRECTED BLIND-LANDING SYSTEM

{Continued from page 463)

ciprocal courses giving him definite orienta-
tion when approaching the airport from
any direction, and this has been accom-
plished with a complete absence of spurious
or false courses to the sides. Further. this
new antenna system is adaptable to airport
conditions and can be adjusted to eliminate
wave interference peculiar to any particu-
lar airport.

A new type of receiving antenna has also
been developed for the airplane. This an-
tenna is fundamentally the same as the
transmitting antennas and it is receptive
to horizontally-polarized waves only. The
basic field pattern is essentially circular in
the horizontal plane. In order that a single
antenna may be used for reception of both
the localizer and glide-path waves, a special
network was designed to be connected be-
tween both receivers and the one antenna.

DESIGNED TO MEET PILOT'S VIEWPOINT

The Civil Aeronautics Authority system
has been designed throughout to make the
pilot’s indication as simple as possible to
follow. Ie switches from the redio range,
which is giving him his general directional
guidance, to the instrument landing re-
ceiver when he is about 10 miles from the
airport.

The pilot is guided from this point on by
a siungle indicator with 2 cross pointers,
This instrument appears directly before
him on the instrument panel. The pointers,
1 vertical and 1 horizontal, are actuated by
2 constant beams of radio energy sent out
by the transmitters at the uirport. The
vertical pointer, actuated by the runway
localizer beam, shows the pilot whether he
is to the right or the left of the correct

line of approach to the runway, The hori-
zontal pointer, actuated by the glide-pati
transmitter beam, gives him his exact line
of descent to the runway. Thus, when the
pilot has both of his pointers in the correct
position, 1 vertically and 1 horizontally,
and flies so as to keep them there, he can
bring his plane to a safe landing on the
runway without regard to conditions of
visibility at the field.

The pilot receives the signals of the inner
and outer markers as pulsating flashes in
small electric lamps adjacent to the cross
pointer indieator—slower pulsations at the
outer marker, rapid pulsations at the inner
marker. He also receives these marker sig-
nals in Lis earphones—a low-pitched tone
when he passes over the outer marker,
a high-pitched tone when over the inner
marker.

THE RUNWAY LOCALIZER TRANSMITTER

The runway localizer fransmitter ig a unit
76 ins, high, 30 ins. wide and 20 ins. deep
weighing approximately 900 pounds. The
frequency of transmission is stabilized by a
4,579.17 ke, quartz crystal. A series of
multiplier stages produces a final frequency
of 109.9 mc.

The rated output power which is unmodu-
lated. is approximately 300 watts, with a
total power input of approximately 2,000
watts at 220 volts single-phase alternating
current. An important feature of this unit
is its compactness. All R.F. circuits and
power supply (exclusive of line voltage
regulator) are contained in the single
cabinet. The unit also contains control re-
lays so that it may be remotely operated
from the control tower,
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A monitoring arrangement is provided in
this transmitter which operates in con- . "
junction with a field monitor. The field f“s‘ action ¢ ",',; I’rlc‘!"

monitor is situated in frunt of the localizer
house on a line between the localizer and
the landing runway. The monitor is directly
on course and receives the signals in much
the sume way as the receiver in the ap-

proaching airplane. The monitor output is
returned to the transmitter where it
operates the course indicator meter which
shows the position of the course at all
COMPLETE

times. There is also a similar instrument

in the control tower for eobscrvation pur-

poses from that point and this is operated

from the same ficld monitor. |
The modulator unit is considered part of

the localizer transmitting system. It is in‘FELEr

situated adjacent to the transmitter and

modulates the transmitter output. The R.F.

output of the transmitter is divided into 2 T R I P L E v A l “ E

equal parts and is modulated separately at
90 cycles and 150 cycles before being de- T “ B E T Es T E R
livered to the antenna system.

THE GLIDE-PATH TRANSMITTER Model 1213
The glide-path transmitter has the same

dimensions and weight as the runway MODEL 1213 contains all sockets to test

present-day tubes, including Loctals,

localizer transmitter. The erystal frequency the mew Bantam Jr., the Migh Voltage
is 3.912.5 ke. and the output freque}‘lf-‘s' 1s series recently announced (including the
93.9 me. The rated output power is ap- 11726G), Single End Types, all regular £l NEY TUBE
proximately 300 watts modulated at 60 Octal and Non-Octal, Pilot Lamps and

Gaseous Rectifiers. Has Ballast Tube GHART

eycles. The total input power is approxi- P 8 .

mately 2,000 watts at 220 volts single-phase vc‘;’l:’:'r"';zh:f‘:‘}p\:"I:lb"e:"d_e’“;"p‘;;’ilv': T —

A.C. The tube lineup is the same as in the assurance with any current Triplett tube index* system. wlv

localizer transmitter. tester, Filament voltages from | to 10. :"l'fleq““;'l‘.h';’d )
All R.F. and power supply components Mas RED®DOT Lifetime Guaranteed  with the additional

(excepting line vultage regulator) are con- Instrument. Complete in black baked  adwntake of now

7 : e [ de finish
tained in a single cabinct as well as control e"'mgneal:‘:‘Nee, Pll’ri“CB case $22.00  malled free 10 reg-

| 60 a oea o fstered users

relays necessary for remote operation from
the control tower. WRITE
The transmitter contains a monitoring THE TRIPLETT ELECTRICAL INSTRUMENT CO. FOR
circuit for indicating the transmitter opera- Biultien. Bhio CATALOGI! "
tion. This monitor also serves as a tuning -, Section 162 Marmon Drive
aid during the transmitter adjustment. The

monitor output is ecarried to the control
tower for operation of instruments which ‘:l.‘-
indicate the position of the glide path at L

any time. In addition if the monitor output
shall fall below a predetermined level, an
alarm is sounded as an indication of trouble.
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cally all branches of the radio field. The
older these issucs become the more valuable
they are. All back issues of 1939 are avail-
able at the regular newsstand price of 25¢.
Back issues of 1938 can be obtained, hut at
a higher price—50c. Issues earlier than

New York

1938 are either out of print or are avail-
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tem as well as observation of the operation
of all transmitters. The control tower opera-
tor may select the runway on which the
plane may land in accordance with the
prevailing wind direction. Selection of any
given runway automatically places in opera-
tion the proper localizer, glide path and
marker transmitters for the approach from
that direction.

Calibrated instruments and signal lamps
give quantitative and qualitative indications
of the various transmitters. These indicators
are operated by the transmitter monitors
and indicate the position of the glide path,
alignment of the runway localizer and cor-
rect operation of the marker transmitters.
If the output of any transmitter falls below
a predetermined level, visual and aural
alarms indicate the trouble. The alarms also
operate if the runway localizer course
should shift sufficiently to cause an airplane
following the course to land off the runway.

The top of the desk is a pictorial map
of the airport showing clearly the position
of the various runways and transmitters,
Colored signal lamps represent each trans-
mitter and are lighted when the correspond-
ing transmitters are in operation. At the
head of each runway is located a trans-
lucent miniature airplane which is lighted
to show the direction of approach.

A pen recorder incorporated in the unit
supplics a permanent record of the opera-
tion of the aystem, This instrument records
the elapsed time a runwey has been in
operation, the output of each transmitter,
and the localizer course alignment. This
multiple function i8 accomplished with a
gingle pen by wrecovding successive ghort
intervale of the operation of cach unit.

WIDE TEMPERATURE RANGE

All transmitting equipment is constructed
to operate continuously or intermittently
within the temperature range between —40°
C. and 460° C, inclusive and 0 to 90 per
cent humidity, In this range, the power
output variations are small and cause prac-
tically no changes in the characteristics of
the system.

SERVICING
QUESTIONS & ANSWERS

(Continued from page 474)

check for low resistance around switches;
for the primaries, use a pair of phones with
0.1-mf. condenser in series. Pull the 6F6's
and place a 5,000-ochm, 20-watt resistor
across the screen-grids of the 6F6's to
ground (“B4') as substitute load. Now
check the plates of the tubes; and then the
“B4-" side of the primaries. The noisy
primary will be audible on the plate side
or louder than on the “B4+'" side.

REPEATED BURN-OUTS

(146) Walter E. Grim, Red Lion, Pa.

(Q.) I have in for repair an RCA 9TX-31
in which the dial light, and the heater of
the 128Q7 repeatedly hurn out.

I replaced the resistor with a 25-ohm
unit; and the dial light with a new tube.
When I turned the set on, out went the
heater of the tube again!

1 checked for shorts and traced the
wiring, and I think there is a mistake at
the 125Q7 socket, on which I have no socket
data. The 12Q7GT has the control-grid con-
nection atop the tube, and T figure the No.
6 terminal of the 123Q7 should he the grid
connection, No. 2 and 7 heater, No. 3 plate,

4 and 5 diode, and 8 cathode. The 12Q7GT
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No. € terminal has no connection; that is
why I fizure No. 6 of this tube to be the
control-grid.

Should not the wire on No, 6 terminal
hook to the No. 3 terminal; the 10-meg,
resistor from No. 6 to negative; and, a lead
from No. 2 to negative? Or, just where else
could I find the trouble?

(A.) The 128Q7 is a single-ended high-
mu duo-diode tube with approximately the
same characteristics of the 6Q7. As the
single-ended feature requires more or less
shielding hetween grid and plate (same
applies to all single-ended tubes of the new
series) it was necessary to rearrange the
pin positions, which are as follows:
1—shell or shield
2—control-grid
3—cathode
4 & b—diodes
6—plate
7 & 8—heater

The 5 tubes in series have a voltage drop
of 106 ohms, the 55-ohm ballast section has
a voltage drop of 16.5 V. The pilot light
shunt ballast should be approximately 33
ohms having a voltage drop of 9.9 ohms. The
voltage drop being about 6 V. with the pilot
light in shunt. There is a total voltage drop
of 138 V. which indicates that the tubes are
operated under the normal voltage. There-
fore a short on the filament ecircuit is in-
dicated. This may be in the tubes other
than the 128SQ7 or across the filament
prongs of the sockets.

TUNING DRIFT
(147) 8. D. Pelone, Elmira, N. Y.

(Q.) A Sears, Rouecbuck & Co. 4400A
(Iloward I1A-6) auto-radio set has de-
veloped a case of tuning drift. Voltages are
OK. Vibrator, buffer condenser, dual 8-mf.
filter condenser, all are new and of good
quality, and the set was aligned. Now how-
ever it gradually gets weak to the point of
non-reception, but by realigning by car (no
oscillator), reception can be restored to full
volume and plenty of stations can be
logged. Even then it will again gradually
fade awuy in the space of 4 or 5 hrs. and
can always be restored by realignment. The
G6L7 tube was replaced, by somcone, with a
glass 6L7G tube, the only discrepancy I can
locate,

(A.)) The fading on your Sears, Roebuck
& Co. receiver is a case of “oscillator drift.”
Replace the oscillator series condenser and
realign the receiver completely.

DROP IN CAR-RADIO SIGNAL
STRENGTH

(148) €, E. lodgkinson,
Florida.

(Q.) 1 have a Philco model 818 car-radio
set which has me stumped. On a static test
with ordinary instruments the coils, re-
sistors, condenscrs, and voltages test OK.

Further, I can get a good, strong LF.
signal from the 6A7 grid right on through.
Also, I can get a good, strong broadcast
signal (any frequency between 550 and
1,500 ke.) right through,

Dut the rub comes in, when on disconnect-
ing the signal generator, and connecting
the regular car antenna the signals drop
to almost nothing. With a regular house
radio antenna connected signals come in
pretty good.

(A.} Probably all that is nccessary to
relieve the apparent lack of “sensitivity”
of your P’hilco model 818 auto receiver is
to short-circuit the R.F. choke in the
antenna circuit. Realign the R.F. circuits
after this is done, with antenna to be used
connected.

Lakeland,
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switch, as follows: Range A, 60-170 ke.; B,
170-490 ke.; C, 490-1,500 ke.; D, 1.5-4.6
me.; E, 4.5-15 me.; and F, 13-26 mec. The
frequency dial is directly calibrated in fre-
quency for each of the 6 ranges, and cali-
bration should be accurate to 1% or better.
The shadow angle of a “tuning eye” type
GES5 tube is used to indicate the amount of
energy in the oscillator circuit, and this
angle widens when the oscillator is coupled
to a tuned circuit of the same frequency
as the oscillator. The dial is also ealibrated
in capacity from 400 mmf. to 1 mf. with an
accuracy of =+ 109%. Condensers below
400 mmf. may be read in several ways by
the use of a eoil or an additional condenser.

Coupling is accomplished by 2 methods:

(1) The coupling link may be coupled
inductively to the clectromagnetic field of
the coil in the tuned circuit; and,

(2) The terminals imarked ‘Capacity
Coupling” may be connccted across a tuned
circuit by means of short leads.

Frequency calibration of oscillator may be
shifted down in frequeney about 5% if the
capacity-coupling terminals are shorted and
the oscillator is set near the high-frequency
end of the coil range. This condition repre-
sents the worst possible condition. In
weneral, the shift in frequency may be
disregarded when using link coupling, in-
stead of the capacity-coupling probe.

Among the uses for the L-C Checker are:

(a)y Alignment of R.F. circuits and track-
ing of oscillator of supcrheterodyne
receiver.

(b) Alignment of both hroad

row-bund 1.F. amplifiers.

Tuning of wavetraps and image-re-

jection circuits.

Checking the frequencey ranges of a

receiver or signal generator, and for

frequency  calibration of  wave-
meters.

ldentifying harmonics of a frequency

standard in precision frequency cali-

bration of radio cquipment.

Checking natural resonant points of

R.F. chokes to make certain they

occur outside the range over which

the chokes are expected to operate.

(g) Tracing resonant ahsorption trouble
in all-wave receiver circuits (locating
dead spots, cte.).

(h) Locating resonant points in shorted

windings (unused coils in multi-

range oscillators, etc.).

Locating resonant frequency of R.F.

coupling chokes to make sure they

are in the right place to secure
enough gain balance over tuning
range of R.F. stage.

Tuning very broad band filter cir-

cuits (as used in television L.F.s).

(k) Checking the natural period of an-

tennas, especially receiving antennas
and transmission coupling line sys-
tems designed to have resonant
peaks at certain frequencies.

The L-C Checker has further uses, such
as measuring capacity, and the effective-
ness of R.F. bypass condensers without un-
soldering them from circuit. Also measur-
ing condensers in terms of standard in-
ductances and, vice versa, measuring coils
in terms of standard condensers; especially,
with the 2-frequeney method for very high
accuracy, Coils may be accurately matched
in production testing. Likewise condensers
can be measured for capacity, R.F. re-
sistance or inductiveness. With the aid of
a vacuum-tube voltmeter and a calibrated
condenser, the “Q” may be measured by
reactance variation,

and nar-
{c)
()

(e)

()

(i)

(i

—

ODDITIES
CAT AND DOG CABLE TESTER!

The ability of a dog to locate a cat by
smell alone was utilized by British radio en-
gineers to locate leaks in the 16-mile-long
gas-filled coaxial cable which is buried 3
feet underground and feeds into the new
trans-Atlantic radiotelephone receiving sta-
tion near Rochester, England. A gas smell-
ing of cats was introduced into the tubing.
and a Labrador retriever was taken along
the route of the caole. Fourteen times the
dog started Jdigging, and cach time a leak
was found. This method ¢liminated digging
up the entire cable.

{Natioral Radio Ncws)

MEASURES 0.00000001-VOLT!

The U.S. Burcaw of Standards recently
announced the development by Messrs. Teele
and Schuhmann of a potentiometer capable
of measuring 10 microvolts to an acecuracy
of 0.01-microvelt. To obtain the desired
range and accuracy, special thermal shield-
ing, reversing key, and 4-terminal resistor,
as well as refinements of technique, were
necessary. If you're interested, look up the
Bureau’s Journal of Reaearch (RP1195),

Articles in FEBRUARY
RADIC & TELEVISION

Television Steps Ahead!

Hear WAR NEWS Direct! On 2-Tube
"Overseas" DX-er. (A battery "All-
Wave'' Portable, using latest low-

drain tubes.)

World-Wide Radio Digest

Building an Ore Locator that Works!

Extra Money for the HAM and SERVICE-
MAN! How to build a S-W Dia-
thermy Machine for your "local" doe-
tor.—Allan Stuart.

Cathode-Modulated Transmitter for the
HAM—Harry D. Hooton, W8KPX.

Recording Radio Programs at Home

Questions and Answers

World Short-Wave Station List

Big FOTO-CRAFT Section:

MONEY—From your Photos

Portraiture as a fine art—Ray lLee Jack-
son.

Strip-Printer; Microphotography, by Dr.
E. Bade: Course in Photo Composi-
tion; Hints & Kinks; How to Photo-
graph your Radio Set, and many other
practical Photo features.
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DATAPRINTS

TESLA- OléDlN HI-FREQ.

20¢ Ea. in order for 10
(Data and Drawings only.}
86” Sp'kx Tesla-Oudin Coil 40¢
{1 K.W. Exe, Trf. Data,
included FREE!)

8% Sp'k Tesla-Oudin Coil 40¢
(13 K.W, Ex¢. Trf. Data,
included FREE!)

3" Sp'k Oudin; 110 Vt.
“Kick Coil"”
3” Sp'k Tesla Works on
Ford Sp’k Coil .. ... 40c
1” Sp'k Violetta Hi-Freq. Coil............ 10c

Model Warships—Get List of Plans

Induction PIPE &
ORE L.OCATOR

Constructton Data

YOU need these DATAPRINTS!

5 Meter Superhet. Resistunce Measuring
14 Meter Tr. & Rec. Bridee

20 A.C. Probs. & Ans. Weld. Transf. 2 K.W.
20 Telephone Hook-ups Rewinding Armatures
106 Mech. Movements String Galvanometer
20 Motor Hook-ups 20 Simple Bell Circuits

4 prints $1.00: 10 for $2.00:

Special Prices:
Get New Catalog 100 A.

Single, 40c each.

The DATAPRINT Co.
Lock Box 322C, Ramsey, N, J.

RADIO COURSES

New Classes Now Starting
RADIO OI'ERATING—BROADCASTING
@ RADIO SENVICING — a vpractical course
® RADIO AMATEUR CODE @ TELEViISION
® ELECTRONICS--1 yr. day courzse 2 ¥ra. eve.
Day and Evening Classcs. Booklet Upon Requeat.
New York Y.M.C.A. Schools

4 W. 64th Street New York City
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THE RADIO MONTH IN REVIEW

(Caontinued from page 493)

F.C.C.

The Federal Communications Commingion,
lust month, granted RCA an extension of
special temporary authority to opcrate gen-
cril experimental station WaXDR on 950
ke, 1 kw., to conduct a comprehensive field
survey of the effeets of fading on amplitude-
modulated signal.

First Nativaal Television, Ine., Kansas
City. Mo, reecived an OK to switch WHXAL
from telly on 43-58 and 60-8¢ we. to
44-H0 me.

Imitry Hotovitzky, Belkofsky. Alaska, Iast
month was granted a construction permit
for a new fixed point-to-point telephone
station. KADZ, on 1540 ke, 50 W, to be
used primarily for short-distance com-
municution between non-government sta-
tions in Alaska in cases of emergency.

Last wowth Carman R, Rungon, Jr.,
Yonkers, N. Y., was granted permission to
change the classification of developmental
broadceast station W2XAG to high-trequency
broadcast, and operate on 117.19 me., 5 kw,

WCAU  Broadeasting Co., Philadelphia,
Pa.. received an OK for a television station
on T8 to 84 mc., 1 kw,

Radie Pictires, Inc., Long Island City,
N. Y., last month applied for permission to
transmit telly pics on 96-102 me. instcad of
42-56 and 60-86 mc.

WX DS was granted permisgsion to con-
duct a survey of the effects of fading on
amplitude-modulated faesy on 950 ke, 1 kw.

The City of Boston Fire Department,
Boston, Muass., last month applied for per-
mission to opcerate 3 fire stations aboard
fire boats on 34.74 me., 50 W., in conjunction
with station WEY.

Last month Farasworth Televigsion and
Radio Corp., Fort Wayne, Ind.. requested
permission to build a telly station at 3700
E. Pontiac St., Fort Wayne (and to utilize
the aural equipment of W3XPF, Springfield,
Pa.) on 66-72 mc., 1 kw.

General Telerivion Corp., Boston, Mass.,
requested permission to transmit telly on
44-50 mec. instead of 42-56 and 60-86 mec.

A telly station for Avon, Conn., was re-
quested by The Travelers Broadeasting
Service Corp. to operate on 84-90 me. 1 kw.
Same (Co., same place, was given the QK to
operate an F.M. station as WI1XSO on
43.2 me.
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Albany, N, Y., now has a facsy station
under construction on Central Ave.
Tremont St.,, by WOKO, Inc., for operation
as W2XWE on 25.05 mec., 500 W.

Jokn V. L. Hogan last month received
blessings of the F.C.C. to switch his F.M.
transmitter from Alpine, N. J,, to 3104
Northern Blvd, Long Island City, N. Y.,
and change its frequency from 111.5 mec. to
43.2 mine. Also, permission was granted to
change the frequency of ILF. broadeast sta-
tion W2XQR from 41.2 mec. to 43.2 me.

BRCADCAST

In the series of broadeasts, *“Nature
Sketches,” presented from Rocky Mountain
National Park, and concluded a short time
ago, portable microphones followed the party
through fields and woods, picking up the
voices of the group, while parabolic mikes
on-location brought in a background of bird
songs and sounds of the out-of-doors.

C.B.S. commentator H. V. Kaltenborn jast
month solved the problem of obtaining un-
interrupted reception of a speech by Hitler
(which was being interrupted, in its broad-
cast over WHAS, by English translations),
upon which H.V.K. was soon to comment,
by having the speech sent out by short wave
from Riverhead, N. Y., to WHAS and there
piped to Kaltenborn in a nearby private
office.

The Radio Section of Variety last month
reported that Mexico is stil the hold-out
on ratification of the pact for regulation of
wavelengths in North America agreed upon
by the various countries represented at the
Havana (onference some time ago.

Columbia Broadcasting System last month
leased the Ritz Theatre at 219 West 48 St.,
New York, N. Y., as *“C,B.S. Theatre No. 4.”
It is expected this will bring C.B.S.’s audi-
ence accommodations to nearly 2,000,000
persons per year.

The result of the evaluation at the close
on January 31 of the current semester of
the educational value of school programs
over WNYE, New York, will determine
whether this station of the Board of Educa-
tion should be closed down. The decision
may influence educational radio stations
throughout the U.S.

Coin phonographs are so popular in the
“hinterlands,” Variefy reported last month,
that the record choice of users tends to
determine the music played on radio pro-
grams inasmuch as sponsors are now closely
following the reports of coin-phono record
sales!

Most powerful radio station on the North
American continent is now XEW, Mexico
City, which has upped its power to 200 kw.

Advertisements in Mexican papers now
list program times and wavelengths of 27
German S.-W. stations.

FACSY

W. G. H. Finch last month was granted
patent No. 1,177,247 on a method of transe
mitting colored photographs over telephone
wires. It is claimed that prints can be
enlarged 4 times without losing detail.

Fineh Telecommuniecations last month
asked the S.E.C. for permission to sell 87
shares of common stock in their faesy busi-
ness at $1 par.

ELECTRONICS

An applause meter, read backwards by
judges in a beauty contest at Birmingham,
Ala., last month caused red faces.

.
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The approach of death as indicated by
the darkening of blood was demonstrated
last month, before the annual clinical con-
gress of the American College of Surgeons,
in Philadelphia, Pa., as being detectable by
means of a photoelectric cell. Animals were
used to detect this loss of oxygen by the
blood. An exciter lamp projects a strong
light through skin, a finger, for example, to
determine its pallor.

Emil Skona, a Seattle electrician, has an
electronic-equipped apartment in which the
window closes, an electric heater snaps on,
an alarm rings, a toaster starts functioning
and a pot of coffee begins to gurgle, at
arising time, the A.P. reported last month.

The Byrd Antarctic Mailbag, c/o the
General Electric Company, Schenectady,
N. Y., is the address for *mail” to be radioed
to Admiral Byrd (who will have with him
the radic-equipped “Bear of Oakland,” and
“North Star”) during his forthcoming stay
in Little America, via shortwave radio sta-
tion WGEO on 31.48 mc. or 9.53 me, Letters
must be confined to 50 words or less.
DEATH RAYS

Dr. Antonio Longoria was reported last
month to have accidentally discovered in
1921, at the Longoria Research Institute in
Lakewood, near Cleveland, an actual death
ray capable of killing pigeons within a dis-
tance of 4 miles, The device was reported
to utilize certain rays which may be made
to emanate from X-ray equipment.

RADIODYNAMICS

Details for « radio-controlled flying tor-
pedo were disclosed to the War Department
by U. A. Sanabria of American Television
Institute, last month. “This torpedo has
been successfully demonstrated,” said Mr.
Sanabria. (See the “Television Torpedo” by
U. A. Sanabria, in the November 1938 issue
of Radio and Television')

Lasat month U.S. patent No. 2,176,469 was
granted to Henri Moueix of Paris, for a
projectile to be stecered by radio. The pro-
jectile is described as carrying 2 shortwave
transmitters and a receiver. One trans-
mitter broadcasts dashes, the other dots.
Over-lap of these transmissions forms a
continuous note or beam which indicates
that the projectile is headed for its objec-
tive; the beams sent out by the transmitters
strike enemy craft, are reflected and, picked
up by the receiver on the projectile, operate
its controls to cause it to travel head-on to
its objective.

Otto H. Mohr, Oakland, Calif., resident,
was reported in the New York Times last
month as having developed a ‘“detonator
ray” machine, utilizing solar energy, capable
of setting-off rifle cartridges at a distance
of about 2 miles. No means have been dis-
covered for controlling the direction of the
ray from this “solarinohr” which also is
said to be capable of exploding gasoline
tanks,

Dr. Lee DeForest last month described a
television facsimile set-up of interest to the
U.S. Army. The system is described as
enabling a man in an observation plane to
draw maps of strategic positions and tar-
gets and to transmit them back to head-
quarters by television.

Radio-Craft suggests that a television
pick-up camera in an airplane could be used
to instantaneously pick up the terrain below
and radio it to teleceivers back at head-
quarters. The cathode-ray image at the
receiver could be projected onto a 9x12 ft.
wall, if desired!

FEBRUARY,
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The U.S. Army last month witnessed
demonstrations, at its Aberdeen Proving
Ground, of an unmanned tank which backed
up 3,000 ft. and then under radio control
headed for army anti-tank gun emplace-
ments which blew the tank apart.

F.M.
Jansgky and Bailcy, Washington, D. C,
last month were granted permission to con-
duct frequency-modulated tests on 43.2 mc,,
1 kw., over station W3XO.

Don Lee Broadcusting System last month
requested permission to construct a fre-
quency-modulated relay broadcast station
operating on 50 W. to feed signals on 133.03
me., 134.85 me., 136.81 me. and 138.63 mc,,
in the area of KHJ, Calif.

North Sacramento, Calif., may break into
the pioneer telly élite with a 1-kw. station,
on 50-66 mc., on Grand Ave. at Elm Street,
if the F.C.Commissioners grant the recent
application of Grant Union High School
District. Also, the application was amended
to specify frequency-modulated link equip-
ment.

The Bamberger Broadeasting Service last
month received an OK from the F.C.C. to
put W2XW1 on the air as a frequency-
modulated station on 43.3 mc., 1,000 W,, at
Alpine, N. J.

Last mounth the F.C.C. granted special
temporary authority to RCA Mfg. Co. in
Camden, to make tests in frequency modu-
lation over W3XEZ with 1 kw. on 42.6 mec.

Bell Telephone Labs. last month was
granted permission to operate a pair of
frequency-modulated transmitters with 20
W. on 38.8 mec. and a pair of amplitude-
modulated transmitters with 15 W, on 38.8
me., for comparative tests of frequency vs.
amplitude modulation, for communication te
and from airplanes and automobiles within
100 miles from N.Y-.C. Call letters W10XJT,
W10XJU, WI10XJV and WI10XJW. The
F.M. station will be located atop the Empire
State Building.

Portland Bruadeasting System, Inc., Port-
land, Maine, last month applied for con-
struction pernit for a frequency-modulated
station on 43.4 me., 1 kw.

MeNary and Chambers, Bethesda, Md,
was pranted permission tuv construct a fre-
quency-modulated station on 426 me,
100 W

The Yankee Network, Inc., applied for a
construction permit for a new frequency-
modulated transmitter at North of Alpinc,
N. J., on 43 mec., 50 kw.

An OK was glven to the Yankee Net-
work for an F.M, station on the summit of
Mount Washington, N. H., on 42.6 mc., 5 kw.

Zenith Radio Corp (hlcago, 1., will go
frequency modulation on 42.8 mc,, 5 kw., at
6001 Dickens Ave., if the F.C.C. grants its
application of last month.

Radio failed to save the life of radic
operator Edward Gaynor of Montreal, who
succumbed to the wilds of the lower St.
Lawrence where the airplane, in which he
and a pilot who also lost his life, came to
grief.

Ray D. Scudder, scnpt writer for N.B.C.
last month lost his life in the LR.T. subway
in New York City.
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Servicemen Onlye

Aet at onee
Get at no cost!

®
(1) A Jumbo Screw Driver
plus
(2) Expert Analysis of Your
Shop plus

(3) The Approval Certificote

A great new WEBBER service to radiomen!
We want you to plan your shop far in ad-
vance—thus getting the most for every
dollar sjent on test equipment.

To make this help doubly attractive. we will.
for a limited time only, give you a jumbs
screw driver, with heavy handle and case
hardened blade—at absolutely no cost—if
you will fill out and return to us a simple
shop analysis blank.

When this is received, The WEBBER Serv-
iceman Advisory Council, composed of out-
standing service aithorities. will study your
prohlemu, and write a complete program for
equipping your shop to meet every need of
modern servicing.

Get the APPROVAL CERTIFICATE

To every Serviceman whose shop meets
standards prescribed by this experienced
committee for servicing al! 1940 receivers—
will he awarded a large 12” x 9" two color
display certificate attesting to his ability to
give set owners accurate and dependable
service,

Act Now! Take advantage of this big plan
to help you in your work. It is the WERBER
way of building Serviceman good-will.

Dynamic Tube Tester..... ... .. .$29.95

A real dynamic instrument reading GOOD
or BAD on large 3%"” meter. Tests for
dynamic¢ mutual conductance, power out-
put and emission. Filament voltages from
34 volt te 117 volts. Catalog lists sixteen
other tube testers.

FnEE THIS JUMBO

SCREW DRIVER
Just clip and mail the coupon
shown below to ret this handy
screw driver, which retails for
as much as fifty cents—as well
as an analvsis of your shop to
help you plan for the future,

MAIL TODAY!

EARL WEBBER COMPAN

IS W, KarDOLFH 5T, CHECARD,

Rend at once. with no obllgation to me, the new
\\ EBBER Shop Analysis, which entitles me to the
FREE Jumbo Serew Delver. and an approval cer-

I —l
I titlcale lor my 8lop. I
I Nume I

Adilress
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OPPORTUNITY AD-LETS

Advertlsements In this section east five ecents a word
for ecach insertion. Name. address and inltials must
be included at the above rate. Cash should gecomn-
pany all classifled advertlsements unless placed by
an aecredited advertising agency. No adrertisement
for less than ten words accepted. Ten percent dix
count for six Issues. twenty Pereent for twelve lssucs
Ohjectlonahle ar misleading advertlsements not ue-
cepted.  Advertlsements for Mareh, 1940, issue must
reach us not later than January 6ih.

Radlo-Craft ® 99 Hudson St. ® New York. N. Y.

AGENTS WANTED

300% PROFIT SELLING GOLD LEAF LETTERS FOR
store windows; Free samples. Metallic Combdany, 51
North Clark, Chicako.

BOOKS AND MAGAZINES

ASSURE YOURSELF OF GREATER PROFITS BY
dolng radlo service johs more aulckly, Anthentle service
Ruides fhow you the way 10 locala and correet troubles
in an¥ radlo recelver. Gerneback Official Radlo Service
Manuals show ¥You how to complete more repalr jobs In
less time—how to earn more money by faster serviclng.
Turn 1o Pake 497 aml learn how you can get Manuals
on a free Inspection plan.

WE HAVE A FEW HUNDRED RADIO ENCYCLO-
pedlas, by 8. Gernsback, second edition. origlnally soid
at £3.08. Mook has 352 pages, welght 3 lba.. size 9
13 inches. Hed morocco—keratol fiexible binding. Send
$2.49 in stamps, carh or_money order and book will be
forwarded exDress collect. Technifax. 1813 So, State Street,
Chicago, Ilinofa.

TELEVISION EXPLAINED—LARGE 11”"x 14" BRO-
chure. printed jn two colors, replete with dlukrams and
photos. explaing television broadcasting, Inviluahle for
the amateur or cugineer. £1.00. RCA Manufacturing Com-
pany, tamden, N. J., Box TB-3803,

“RADIOD WQRLB” MAGAZINE BACK ISSUES
wanted. Give detalls, Beitman, 3727 West 13th, Chleago,

BUSINESS OPPORTUNITY

WANTED: FINANCIAL BACKER TO FINANCE
models and Dpatents on practleal Inventlons. Paal Bras-

sard, 16 Cumbertand Street, Brunswiek, Malne.

CAMERAS & SUPPLIES

BULK FILM: 100 FT, 8MM. $.90: DOUBLE. $1.60;
16 mm.. £1.20. Titles or Pletures. Chemleals, outfits. Blg
cllllloguc for stamp. Holl¥wowllund Studlos, South Gaste.
Calir.

DIATHERMY (SHORT-WAVE THERAPY) MACHINES

DIATHERMY. SHORT-WAVE THERAPY, AND
ultra short-wavo therapy machlnes custom-ntllt by radlo
engineer 4l cunalderable suvlng over commercial ma-
chines; & meters, 14 meters or any other frequency
specified can be furnished. Machines substantlally hullt
with high Datlent-safety factor. 250-308 watts ouiput.
Neat  professional abpearance.  Automatid  safety time
ewliches. All necessary pads and electrodes. For sale only
to physiclans, hospitals and ganitariums. Yrices from
$195.00 o $300.00. Not for sale to the general publie.
Write for further Informailon xiving your own specl-
fications and redanlrements. Allan Stuart, 1015 Wilson
Ave,, Teaneck, N. J.

EDUCATIONAL COURSES

USED CORRESPONDENCE COURSES AND EDUCA-
tlonul hooks bought, wsohi, rented, exchanged, all sub-
Jvldf Euwaranteed, Cutalog Free. V. W, Vernon, Henagar,
Alabama.

CORRESPONDENCE COURSES AND EDUCATIONAL
books, slightly used. Sold. Rented. Exchanged. All suh-
Jects. Satlsfaction guaranteed. Cash Dald for used courses.
Complete detalls and harRaln estalog FREE. Rend name
Nelson Company., B-242 Manhattan Bullélng, Chlcao.

FOR INVENTORS

CASH FOR UNPATENTED IDEAS. STAMP APPRE-
clated. Mr. Ball. 8411-J IP’lessant. Chleago.

MISCELLANEOUS

110-VOLT A.C. BALL BEARING GENERATORS FOR
Auo I'A, ete

. $5.00, Standard Motor Service. Kennan,
Wisconsin,
WANTED: OBSOLETE STOCKS AND BONDS.

Lirooks. Lox Z1I. Malden. Muass.

RAODID

RADLIO KITS—$3.95 UP, COMPLETE. SINGLE BAND;

all-wave: 5-10 tubes, Nave 5H7n. Parts catalog—FRIE.
McGee Radio, 1'-2035, K.C.. Mo.

WE BUY AND SELL USED RADIC TESTING EQUIP-
ment. Time psyments If desired. Harold Davis. Inc..
Jackson, Miss.

ANY RADIO DIAGRAM, 25c. SPECIFY MANU-
facturer, model. Radlo magazine free. Subremne 1*ublied -
tions. 3727 wWest 13th, Chlcago.

TODAY FOR C.A, AUSTIN'S BOOKLET
“ltecording for Pleasure or Profit'’, Build It yourself
Recorder. sefting up low cost studios and studie pro
cedure fully covercd. Speak-0-Phone Reeording & Eaulp-
ment 0., 23 West 60th 2r., New Yoik. N, Y.

SEND 25¢

-S’I:RT_NDW BUILD RADIOS., AMPLIFIERS, ETC..
from our plans, ten clrewits ten cents. Long, 111 XN,
Enterprise, Bowling Green, Ollo.

RADIO-CRAFT

FREE -
REAL

LLECTROPIATING
OUTFIT

THE "PERFECT GLASS"

RTIFICIAL growth of large and optic-

ally-perfect lithiwm fluoride crystals,
which, because they transmit light over a
wider range of wavelengths than any known
optical material, hold promise of extending
the horizon of atomic research, was recently
announced by the Department of Physics
of the Massachusetts Institute of Tech-
nology.

The ability of lithium fluoride crystals to
transmit light far exceeds the range of nat-
ural quartz cvystals, fused quartz, the hest
optical glass, and rock salt crystals, all of
which fail to transmit any but the longer
waves in the ultraviolet region of the spec-
trum. Lithium fluoride crystals transmit
light waves from high in the infrared re-
gion through the visible band and deeper
into the invisible ultraviolet wave region
than any known substance.

Lithium fluoride promises to have imper-
tant uses even for light of the visible range,
because it refracts the different colors of
light far more nearly equally than does any
other known substance. For this reason,
lenses of the material are less subject to
chromatic aberration which, with glass or
quartz, makes necessary the use of com-
pound lenses in order that the optical
images of an object in one colored light may
not be blurred, while these in another col-
ored light are sharp.

In its application as a new tool of seci-
ence, the lithium fluoride erystal is expected
to play an important role in spectroscopic
investigations. The crystals may also be an
important contribution in the field of micro-
scopy—and television,

Here Professor Stockbarger is shown removing a
3-Inch crystal of lithium fiuoride from the thin plati-
num crucible in which it was artificially-grown at
a temperature of more than 1,200° Centigrade.
Before him are other crystals of various sizes. The
electric furnace in which they were grown is shown
at the right. Next step is cutting and polishing
the crystals.

OPERATING NOTE

A.C.-D.C. AND 32-VOLT SETS

Unless the Serviceman uses the proper
current rating dial light a new ballast will
not help him mueh, as witness the follow-
ing:

On many A.C.-D.C. sets and also 32-volt
Delco radio receivers the dial lights are
usually wired in parallel to the line voltage
dropping resistor or in some instances te a
section gf it. As a rule these dial lights are
6.3-volt, 0.25-A., and if bulbs rated at 6.3-
volt, 0.15-A. nre substituted they will either
burn out immediately or last only a short
time. We always cvarry a supply of both
kinds as to use the heavy-current types for
small A.C. radio sets would tend to over-
load the filament windings of the trans-
forniers since small radio receivers have as
many as 3 dial lights.

J. F. Brooks,
Rome, Georgia.

Please Say That You Saw It in Rapio-CRAFT
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You Can ELECTROPLATE
EASILY WITH A BRUSH

SOMETHING new for radio men—
something which gives you the
opportunity to make additional prof-
its—or to improve your type of serv-
ice, Here's an ELECTROPLATING
KIT amazingly simple to operate—
you just Electroplate with a Brush!

NOT A TOY!

Elactroplale for orofit. hundreds of things in the
household—ashtrays, fixtures. water faucets, worn
krobs, musical instruments, jewelry
d other articles. It's an Indis-
pensabie plece of equlnment—plate articles (nh hotela,
gpartments. offlce buildings, medical and dental of.
fices, factories, schools, laboratories. etc Ex
the pame outfit (but larger: is us
liv electriclans, radio service men,

automoblie re
nalr shops, etc. Reoulres one singie dry cel
voit batlery to oberate.

You can clectroblate tarnished recefver parts.
escutcheons, contacts. worn radio parts and &cces-
fories. and disnlay chassis. Put this REAL FLEC-
TROPLATING KIT to use immediatelv—=make it the
™Most uactul article n your shop or laboratory. And,

can pet jt absolutely FREF (except for siighi
malling cost)

Subscribe todav to RADIO:CRAFT for One Year
12 d receive absolutely FREE this ELEC-
TROPLATING KIT. New subscribers afe accented or
extend your present subscrintion twelve months.
Mail remittance of nlus 10c for shippin
charge on kity to crs.  (Canada  an;
forelgn 82 B5). You will receive your FREE, REAL
FELECTROFLATING O un mail. Use cous

RADIO-CRAFT
99 Hudson Street New York, N. Y.

RADIO-CRAFT RC-240
99 Hudsen Sireet. New York, N. Y.
Gentiemen: Encl i find m e of §2.00

v

for which, entet my subscription to RADIO.CRRAFT
for Onc Year (12 Issues). Send me FRE T
TROPLATING OUTFIT (Canada amd foreign 885,
n U, 5. add only 10c¢ additional to cover shippingd
charges on kit.

O New Subscriber O Extend Present Subscription

State .......

check, monev ordet or un-

iSend remlttance by
T8 Rerrlaer letter if you

used U, S. Postage stamps.
send cash of stamps.)

I
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OPERATING NOTES

RCA 101 AUTO-RADIO

Here is a time-saver on an RCA set. After
removing the sct from the dash panel, and
without disconnecting any wires, remove
speaker cover and check the connections and
the soldering job. The speaker case is some-
times put on too close and therefore the
speaker touches the center-tap of the velume
control, whereupon the speaker goes “dead”
—as far as signal is concerned.

Remedy: remove the cover, and if signal
returns after tuning, resolder lugs and
tighten speaker screws. Then tape center-
tap and replace speaker cover.

ARrRTHUR M. TIORATER.
Bridgeport, Conn.

FADA MODEL F52

To eliminate oscillation at the lower fre-
quencies, in an F52, add a 10,000-chm re-
ristor across the primary of the antenna
coil (marked in red on diagram).

condensers for shorts due to breakage of
the mica.

MAJESTIC 200 SERI ES

Weak reception in the case of a “200” of
this make may be due to the breakdown of
the voltage divider.

FORD 40 & 18805 "GLOVEBOX'

Weak reception in a “glovebox”, with the
transformer getting hot but fuse refusing
to blow, usually calls for replacing a partly-
shorted buffer condenser with a unit rated
at 0.0125-mf. 1600 V.

BiLL ESLICK,
Norwich, Kans.

MAJESTIC "CHARLEY McCARTHY"

The complaints were “intermittent recep-
tion,” “reception fading out, accompanied
by a crackling noise.”

These troubles were traced to a poorly-

*'Too bad they couldn't bring the
whotle band east this year WU

Heprodueed by special permission of The Saturdey FEvening FPost,
1937, by the Curtis l'ublisiing Co.

FADA L56

To increase antenna pick-up by this set
add a 0.0l-mf. paper condenser (part No.
10.10) from lug (black lead on loop) to
chassis ground (marked in red on factory
service diagram).

FADA 61-69 PHONO COMBINATION
If the complaint is “hum,” upon making a

service call on this model, look for A. C.
leads from ballast to rectifier (blue-brown)
which are too close to the grid of the
6SQ7GT. Lift and rearrange on opposite
side of chassis.

L. GALANEK,

Fada Radio & Electrie Co,
ATWATER KENT 84, 84F

A weak or dead A.K. of this series calls
for a check of the trimmers on the gang

copyright,

soldered or high-resistance connection to\
the grid cap of the 6Q7 tube.

1 have found this trouble on several mid-
get radio sets using the G T tubes; others
are Fada and Emerson.

Byrus ITUDDLESTON,
Huddleston's Radio Service,
De¢ Leon, Texas.

RADIO RODENTIA—ALL SETS

If the complaint is “squeeks, peeps and
whistles,” bait a small mouse trap, place
it on the warmest (not hottest) part of the
chassis and tell the customer to return the
get in a week. You then merely remove the
“trouble” and throw it down the nearest
sewer. Had such a casc the other day. He
was a cute little fellow. |

Serviceman Sam

Please Say That You Saw It in RaDIO-CRAFT
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BOUND

CAPACITOR &G
MANUAI. FOR RADIO S[RVIIBING

Contains all latest information on servicing
defective capacitors, including circuits shown in
new Rider Vol. X. More than 240 pages, care-
fully catalogued for quick, easy reference. Every-
thing you need to know about capacitor selection
for replacement in all existing types of receivers.
Result of many months painstaking research,
Cornell-Dubilier’s new “Capacitor Manuat for
Radio Servicing” saves hours of tiresome, non-
proﬁ( fabor. Compact—easy to carry around-—
it fits the coat p0€ket A handsome addition to
any serviceman’s library. Get your copy free
from your local C.D distributor, or use conve-
nient coupon below.

CORNELL-DUBILIER

ELECTRIC CORPORATION

POTA Mamitien Beuleresd hur‘ FlaimiTehl, Hee J'-"-I:r
i

ac 240

Cornell Dubitier Elec!nc Corp
i 1014 Homilton Blvd.,
South Pleinfield, New Jersey

Please send me o FREE copy of the new "Capacitor
Il Munual for Radic Servicing'.

l NAME ...
ADDRESS
i

ciry o STATE e .
IIIII 1

® EASY — SIMPLIFIED — PRACTICAL @

ELEMENTARY
MATHEMATICS

ERE is a book for the business man, the tech-
nician and craftsman explaining and answering
overy operation and meaning with interpreting
Hiustrations and examples.
it is the key to a nmnle umfersundlng of many
perplexing problems in dail
In clear, Dositive and dennm llncuaue the author
popularizes and clarifies every subiect and helps the
reader to overcome any apparent diffieulty in the study
ol mathematics.
A real home study-course in mathematles for the
student or the man who wants to achieve proficiency
or desires to brush-up on his knowledge.

Entire Chapter on Special Math-

w ematics for the Radio Technician ‘w
SEND TODAV FOR YOUR COPY OF THIS
INDISPENSABLE BOOK. "PRACTICAL
MATH EMATICS CAN BE CARRIED READI
LY IN YOUR POCKET.

| CONTENTS OF BOOK

CHAPTER 1. Arithmetie—Addition—Subtraction..Muitipli-
cation—-Division,

CHAPTER II. Factorin lnd Cancellatign—Fractions—Decl.
mde T 1R, e o—and  PPuportaen.

CHAPTER Ill Tho Melrlc System.

(:NAP‘!;EF!l e![v How to Measure Surfaces and Capacity
(et

CHAPTER = V. Powers and Involution—Roots and Evolu-

CHAP‘I’ER Vi, Mathematics for the Man.
al and Technical Crattsman—_Ther.
momclu converaions - Geaphs  or
Ccurve l’lnlllng—l_nnarllru‘us—i se of
the Slide Rule.
cunrrsn vil. hm-«-lll Mamemaucs for
Radlo Technicla
CHAPT!RVIII Cnmm-n:-al Calculations—
lmeren- — Discounts — Short Cut
Arithmeti

CHAPTER |x ‘Weights and  Measurcs—
Usctul Tables.
Stamps. Cash or Moncy Order,

TECHNIFAX

RC-240

ONLY

ae

POSTPAID

1817 S, State 8t.

Chicago. 1H.

NEW BULLETIN
Describing The Latest

DIRECT-COUPLED AMPLIFIERS
Designed By A, C. Shaney
No  wide-awake ublic  address
technician or serviceman can af
ford to he without r.hu literature,
which covers the latest develop-
ment in the sudio field.

Send for Your Fres co%oTod.v

Ack for Bulietin No. &

FIER ¢ i AMERICA
17 WEST 2th STREET __NEW YORK_ W. Y
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Rockbottom Prices on Overstocked New and Rebuilt Merchandise

When prices are low we buy! They're low now—LOWER THAN THEY EVER WILL BE—
hence this sale. Most of the merchandise is Rew—never used: some of it reconditioned.
1007, satisfaction on each transaction or your money refunded.

ORDER FROM THIS PAGE. Use the convenient coupon below. Be sure to include sufficient
extra remittance for parcel post charges, else the order will be shipped express, charges
collect. Any excess will be refunded. C.0.D. shipments require a 20% deposit. If full
remittance accompanies order deduct 27, discount. Send money order~—certified check—
new U, S. stamps. No C.0.D. to foreign countries,

QUANTITIES LIMITED

ORDER TODAY

CLEARANCE!'

PROMPT SHIPMENTS ASSURED

COMPLETE ELECTRIC SPRAYER OUTFIT

Consists of 8 sturdy
Elcompresser 110 V, 1
HE, 1750 RI'M Motor,
10 fe. hosc. efliclent
spra¥ing gun snd all
necessary mounting ac-
cessorles. Costs only 2
cents_per hour to oper-
ste. Delivers considers-
ble air i)ruiure Posi-
tively will not punp oil.
Few working parts to
wear. Sprays practiecally
ll';u'!hl.nl. Ship. Wt 40
3.

gl:“l' NO. 46 b

t less motor, but with gun

Your Pries ........oooiiiiiiiiiiiiinian,.s $6'36
ITEM NO. 47

The complete kit including % HP motor

Your Priee ................. TR $ 14'53

gn for regular llO-
vnl;. 00 cycle o
Servi

2-wire

ShD. wt 14

ITEM NO. 33
Your Pries

" $4.50

PORTABLE TELEGRAPH AND BUZZER
FIELD SETS
Jaade for mulary use by

Western Electric, A

practising, gnal.
ing, communicatlons, olc
Contalns 2.tone, high.re.
quency buzser with plati

num  contacts, ielegraph
key, telephone switches,
earphone, condensers,
transformers, , _etc.
A 330 value easlly. Com-
plets in Wooden case witn
diagrame and instruce
tions. Sho. Wt. 12 lba.
ITEM NO. IO

.$5.45

Your Price .

SPERRY GYROSCOPE LIQUID COMPASS

Made for U.S. Signal
Corps: sensitive and ac-

curate, uick readings
easily made m top:
accurate  readings  of
duations through

it usable as = nlv-nomtur. Shp, Wt. 3 ibs.
ITEM NO. 12
Your Pries .......... e $l 85

WELDING! BRAZING! SOLDERING!
3-IN-1 PORTABLE ELECTRIC TORCH

WORKS FROM 110 VOLTS A.C. OR D.C. LINE

Thie electric lor-h
Is not a ga:
oy but & ntumll)'
built outfit using the
llnes( materials. With

ble to du

exper
'}w'w m} b "hf d F
a ne Jjobe: L o
welding. ~ muto bo;\'l:fﬁf
np-lu. bumpers,
inders,

jobs, e
maintenance mon. radlo and bicycle Pair men.
Works on alumifnum, brass. copper. I?m.m steel
other metals.

The 3In-1 electﬂe toreh is 8o elmply cons
that cven a boy ¢ rate

etc.
and

and goncise ln.llructlono furnished e unit. Not
necess. now h trike an arcl All you do
1s plug the torch into the Hght locllu. & u-t u-ae
carbons’ per instructions, and prestoleyou havi

intense, blazing flame, ready for work, The aut'n comn
complete with power unit, electric cord. electrode hold.
o, carbons, welding rods, blazing rod:- utdor flux,

90ggies, and instructions.

ave money! Do your own rr ring. Earm money
bY- doing repairing for others. mul e, prectical, durs.
low. Don't delay—order one today.

and safe to handle—that's why the price is amazingly
Shp. Wt., B Ibs.
ITEM NO. 50
Your Price O000ac0aR00 56'95

Precinlon-h\:llt for U. S, Navy use as finders on_large

calibre _guns. CAMERA FANS!—Use IT FOR CLOSE-
urs OI-' DISTANT PICTURES. Optical l)ntem Comme
vrises 7 lenscs and ererlnr and eycpiece draw tubes,
ect lens 2% variable; eye lens 151!8" exit pupil
0.27 to 0.097; MH'\IH’II‘ ﬂehl 3°30’: power 0 10;
crect image! cross alrs uxed. Net wi. @ Ibs. Original
cost said to bo over $130. Shp. wt. 10 lvus,
ITEM NO. 25 $| 4.95
Your Priee ........ .. ...l °
buy!
mnkeauya

1o
men

ks
I8 apring driven (hand wound).

ML
rass on heavy iron base. Completely ﬂcan t ned

H 1;
(8!..-00‘:",:119'.‘:'.!’ ﬂb‘-lllned anywhere.) Original  cost
ITEM NO. 20
Your Price .....,....... $19'95

VARIABLE SPEED UNIVERSAL MOTOR
FOR 110 VOLTS, A.C. OR D.C.
Made for Dictaphone mchlnel by  American Gnm-
hone Co. Used, in
nzceltent mndltlon Spoct 1
lever control
I‘.o

Va* shaft txltndl
lmm ‘both" sides of motor,

314
dl-:nmovnnll“shp ‘m 0!‘4

rrnl NO. $1
Your Price

WE H‘VE NO CATALOG.

ORDER FROM THIS PAGE.

HUDSON SPECIALTIES CO. -

40-R West Broadway - N. Y. C.

IT'S EASY TO ORDER--CLIP COUPON—MAIL NOW

HUDSON SPECIALTIES CO., 40-R West Broadway, New York, N. Y.
T have circled below the numbers of the ftems I'm ordering. My full remiteance of §.......

charges) is enclosed.

OR my deposit of $........ .. is enclosed (20%
check or mone¥ order accepted.)

Circle Item No. wanted: I 12 5 20

CIY wreararrarrraieerrarreianacennctorassresssrssrsnsansanrossonsscsssieseres SO cesreereaessosrsrsnee

Send remittance by check, stsmps or money order; reglster letter if you send cash or stamps.

required),

25

............................... eteresercatsnrerrccseresese AJATEES .eecivciecsnscecsoscncssnsonsens

RC-240
<o+ (Include shipping

ship order C.0.D. for bLalance. (New U.B. Stambs.

33 41 50

L]
]
[ ]
1
1
1
1
46 1
1
1
1
1
1
1

Please Say That You Saw It in RADIO-CRAFT

FEBRUARY,

RADIO HAPPENINGS
IN BRIEF

“The Radio Furnace” is the title Robert
(Believe It or Not) Ripley recently gave
one of his illustrations. It seems that the
furnace in the Henry Phillips home, Victor,
N. Y, gives off speech, unaided by radio
equipment, from station WHAM. In answer
to an inquiry by Radie-Creft as to what
might have caused this phenomenon (due
mainly to the close proximity of WHAM's
transmitter), the technical supervisor of
WHAM recently advanced the following
ingenious explanation,

“The audio modulation as near as we can
determine is caused by a strong R.F. pick-
up on the furnace smoke pipe. The joints in
this pipe are coated with carbon dust which
lets small arcs take place. These singing
arcs vibrate the pipes and give off the
sound. On one occasion when wood was
burned the arcs disappeared but came back
again as soon as coal was used.”

1940

for

The League of Anerican TVriters re-
cently announced it has included 2 courses
in radio script writing in its schedule of
courses for the 5th term of the Writers’
School.

In case you want to sell a radio set or an
automatic phonograph to your local dairy
farm it may be well to lend an ear to what
dairyman L. R. Richardson has to say after
2 years of experiments with radio music.

Better milk and more of it, seems to result
when our bovine friends get the right kind
of music. Neither classical nor jitterbug
music will do——it must be the fast and gentle
tones of reels, old-time music, folk songs
and popular music that doesn’t lean too
heavily on the brass. This Radio Dairy busi-
ness of Richardson really is a moneymaker,
inasmuch as the radio programs wrought
such successful results that in place of the
original restless cow he now has a herd of
30 contented ones,

Long-distance lovemaking was instituted
not long ago when Sonja Henie and Tyrone
Power played a love scene from their latest
talkie, Irving Berlin’s “Second Fiddle,” for
an international radio broadcast. Over more
than 7,000 miles of land and sea, Sonja's
voice from Oslo, Norway, was cut into the
program, while Tyrone Power was switched-
in from 20th-Century Fox in Hollywood, to
re-enact one of the scenes,

It was reperted recently in a magazine
that a Dr. George Walker of the University
of Kansas, School of Medicine, had devised
a new kind of electrocardiograph (more
correctly, a 'scope, since no graphic record
is made) using television principles and em-
ploying a cathode-ray tube which would
enable doctors to see the record of the
patient’s heart action instantaneously with-
out waiting as is now necessary for a
photographic film (graphic record) to be
developed.

Actually, an electrocardioscope employing
a cathode-ray tube was in daily use at the
New York World’s Fair.

FACSIMILE

Said a Bamberger Broadcasting Service
release recently, “WOR looks back smug-
ly on 12 months of uninterrupted experi-
mentation in faesimile—the transmission of
printed matter and pictures over the air
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SERVICE AIDS FOR THE

NEAR FUTURE

We predict that in the not too dis-
tant future, jeweler’s forceps, magnify-
ing glasses and pliers will become part of
every Serviceman’s tool kit—this in view
of the new lilliputian tubes, sockets,
permeability tuning units and the like,
which have recently come on the market
and which indicate one trend of future
radio receiver components. Better get
your eyes examined now, boys!

right inte your own home.” Transmissions
are now made with both the Finch and RCA
methods, using WOR on 710 ke, and the
ultra-highfrequency station, W2XUP on
25.7 mc., every night after WOR’s regular
sound programs. Several hundred experi-
nental receivers surrounding New York
have been receiving perfect pictures, during
this time, even up to distances of 100 miles.
Now you know what that early-morning-
hour “peep-swish, peep-swish” over WOR is
all about. . .. if you didn't already know.

The Buffalo Evening News . . . reported
not long ago that it is now regularly broad-
casting a miniature newspaper for facsimile
reproduction in the home. Its present size
is 3 pages 8 x 11 inches although the num-
ber of pages will be increased as the experi-
ment develops. The News' private wire
services, staff correspondents and local staff
supply the news for the radio edition, which
at present is printed between 1 and 2 AM,,
5 days a week, on 900 kc., over WBEN. Plan
is, however, to deliver facsimile service on
an experimental basis on an ultra-high fre-
quency; under F.C.C, rulings this will make
day-time operation possible. A standard
RCA facsimile set-up is used. Following the
initial part of this service, more serious
attention will be paid to news service so
that a careful study may be made of the
need or desire for such a service to supple-
ment radio news bulletins.

It is a mistaken idea, said the report, to
assume that these facsimile papers will take
the place of or compete with newspapers
because, with the present equipment, it is
only possible to publish a 3-foot strip of
news or picture material in an hour. How-
ever, by all-night operation it is possible
to deliver enough reading matter to give a
very comprehensive summary and report of
news developments.

Shortwaves and ultra-shortwaves hold
great promise for aviation, stated Lloyd
Espenschied recently in a talk before the
Institute of the Aeronautical Sciences at
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their annual meeting held in Columbia Uni-
versity.

The properties of these higher frequency
waves that make them promising for avia-
tion purposes, he stated, are:

Their limited range of transmission, up
to about 100 miles, which is really of as
much advantage as disadvantage since it
enables a wave to be repeated in its use in
a not too distant territory.

High stability of transmission within this
range, and relative freedom from atmos-
pheric disturbances.

A greatly increased intelligence-carrying
capacity as compared with lower frequency
bands.

Small transmitting and receiving anten-
nas and the ability with which these waves
may be concentrated in desired directions
by means of directive antennas.

Italian patent No. 494,263 was granted not
long ago to Marconi's Wireless Telegraph
Co., Ltd., for a so-called directive wireless
signaling system in which is indicated on a
360-degree scale, on the end of a cathode-
ray tube, the direction from which a signal
js being received. The system may be used
with the rotating goniometer of a Bellini-
Tosi or Adcock system, combined with an
open aerial to eliminate the 180-degree am-
biguity.

e ———

KINK

686 AS METER RECTIFIER, 1 have
been a very interested reader of Radio-
Craft magsazine for quite some time, but
1 have never seen any data on the use of
a 6H6 metal tube as a meter rectifier in
test equipment. I have been experimenting
with this tube for a short time and find it
very satisfactory. So 1 am sending the
hook-up (below) I use. It may prove inter-
esting to some of your readers.

LAWRENCE L. BURCH

MULTIPLIER

CORRECTION

Referring to the diagram on pg. 395 of
the January, 1940 issue of Radio-Craft--

“Frequency-Modulation Programs on Your
Present Receiver,” by Glenn H. Browning
and F. J. Gaffney—

B wea s )y E e, 8% e 485 | it will be observed

RIS |, 1) ____i___/__]_ Y that several values

Y i I/ r ! | T _:ﬂl' were not included in

[ Y ! k I.J“ [, = 1 LI T < the high-frequency

1 I":' I_f."J.f l Bl = | = .:..l,{.!{f tuner assembly, LI.

b -l':_' E_' o | % b These values are
/A i --" .T & | . >

| |27ua~s '- 4 s | '_'ITL shown in the diagram

! Grunus kg 10000 | = 30000 reproduced here. Also

--------------------- d e - included are coil

DOUMET

W e stoans| data. Note however

Z w000 £ 7 "—r“— that this assembly

= Ve LE g, [am 05+ in order to be suffi-

1 \ = annanefe Rl ciently precise in its

o P W i final alignment re-

Z el -y quires the use of test

I (eacH) T MF. equipment which or-

J, dinarily is not avail-

bl able to Servicemen.
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Size 61" diameter. 3" high

If it's a Talk-Bak’
It's Wright-DeCoster

With ALL the latest improvements Wright-
DeCoster Talk-Bak® units have become univer-
sally recognized as the finest equipment made
for inter-communication systems.

Combining simplified installation, good ap-
pearance, excellent operation, and extremely
long life (without service costs), Talk-Bak*
units fulflll practically every operating need
in inter-communication work.

Write for Talk.Bak® Hterature and catalog—include
sour distributor’s name

Wright-DeCoster dlstributors are always anxious to
cooperate.

WRIGHT-DeCOSTER, Inc.

2231 University Ave., St. Paul, Mian.
Export Dept.; M. Simone & Son Co, Mew York
Cable Addresst “Bimontries"

Canadian Representatives:

Wm__F. Kelly Co.. 1207 Bay 8t. Toromto. Ontarlo
Taylor & Pearson, Edmonton. Alberta

Ltd.,

*Copyrighted.
|

| 8ize of box: 12'4” x 8Y2"

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 electrical outfit is especially designed for
burning desighs permanently on Leather. Wood,
(ork. Gourds, Bakelite, ete. Simply plug the Pyro-
electric pencil in any 110-volt AC or DC outlet
and It is ready to be used. Plug and cord fur-
nished as part of equiPment.

By the use of a special Pantagraph included in
the outfit, any design may be reproduced elther in

| original, reduced or enlarged form.
Outfit consists of:

one lI'yro-electric Pencil; one

I'antagrabh: three hardwomd blagues: one bottle of
Varnlsh: one Brush; cne tracing tip and four-page
tnstruction sheet.

Oushit will be forwarded by Express Coltect it
not sufficien? postage included with your orden

WELLWORTH TRADING COMPANY

1915 S0. STATE ST.. Dept. RC-240, Chlcago, II1.
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(Continued from page 451)
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ence-Building Tools and Their Use, and tends to
show that “saturation” in sets-in-use may mean
only a "weak solution” as to program effective-
ness.

1t attempts to bring ot the following 3 points:
(1) That expert and painstaking audicnce build-
ing can materially inerease the suceers an
expertly built program is sure to have; (2) That
past experience has already developed a wealth
of audicnec-building opportunities, tokether with
reasonably well-developed techniques for taking
advantage of themi; (3) That the work of got-
ting the most out of those varied opportunities
should be well plinned and systematically
conducted.

In this book the author offers sealutions in
connection with the above 8 problems as they
concern the American radio listener and as they
relate to the ficld as represented in the figures
embraced in the following paragraph: “Of
America’s 33,000,000 family units. more than
24,500,000 own radios: 4,000,000 homes use 2 or
more sets, and 4,500,000 automobiles are radio-
equipped, to bring the sets-in-use total to 33.-
000.000. Those sets are used for 1,000.000.000
person-hours of listening per weck, according
to one authoritatlve estimate. Another estimate.
admittedly ultraconservative, approximates 700.-
000,000 hours weekly—still a lot of listening.”

THESE AMAZING ELECTRONS. hy Raymond
F. Yates (1937). Publirhed by The Macmillan
Company. Size, 6 x 8% ins.,, cloth cover. com-
pletely illustrated, 326 pgs. Price $3.75.

Here is a popular treatise dealing with the
applications of the new science of electronics
to television, music, medicine, surery, radio.
ete, Worthy of special mention is the excellent
solection of illustrations, both as to photographs
and drawings.

Avoiding technical language., Mr, Yates, an
“gld-timer” in the field of radio writers. traces
first the development of atomic physics from
the discovery of radium and X-rays right up
to the present. The author then carries the reader
into the everyday world of industry, communica-
tion, science and art to show the importance
of the clectron in these fields.

Chapter headings: World Stutt; The Atom
and Its Family Tree; The Waves That Wazh
Throukh Matter: More About Likht; The Phi-
losopher™s Stone and the Quest for Power; Elec-
trons in Wires; Eleetrons in the Hospital; The
New World of Sound; New Horizons in Music:
The March of Radio: Televizion Tomorrow ?;
The Electric Tube in Overalls: Cosmic Mes-
sages; The Electron Lixhts the World; Electrons
Here and There.

16 MM SOUND RECORDING FOR THE AM-
ATEUR, by Carroll A, Nye, Jr., and Samuel T.
Golow (1939), Puhlished by Fomo Publishing
Company, Size 6% x 9% ins.,, cloth cover, 14
illustrations, 58 pgs. Price, $1.50.

Mr. A. Shapiro, chief engincer, Ampro Corp..
completely outlines in the Foreword the subject

of this new boock. We quote: “The authors of |

this valuable treatise have succeeded admirably
in clarifying what is generally regarded as an
abstruse subject so that the amateur, without
professional training, can readily grasp both
the prineiples and operation involved in sound
pictures. Throukh the use of simple language
and casily understundable drawings, the theory
and praectice of sound pictures are set furth so
that any amateur can ensily understnnd the ideas
and put them into pructice. This treatise should
do much to popularize active participation in
sound recording and repreduction Ly the am-
ateur.”

The half-dozen oreanizations which are prom-
inent in the field of so-called “‘home talkies™
and  “industrial movies” have contributed tech-
nical material which was used in this Dbook.

Chapters: The Nature of Sound; Sound
Recording ; Fundamentals of Reproducing Equip-
ment. Only sound-on-film is discussed (sound-
on-dise is not).

MOTION PICTURES AND RADIO, by Elizabeth
Laine (1938). Published by The McGraw-Hill
Book Co., Inc. Size, 6§ x 9 ins., c¢loth cover. 165
pgs, Price, $1.75.

In “"Motion Pictures and Radio—Modern Tech-
niques for Edueation,” Elizabeth Laine combines
the publieations of The Regents' Inauiry inte

(Continued on following pege)
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Everybody’s giving the
New RCA Miniature Tubes
a Big Hand!

Introducing a Complele Tom
Thumb Tube Complenient
for Portable Equipnient!

THOUGcheyareonlyZ‘ inches
long, and only ¥ of an inch in
diameter, these new RCA Minia-
ture Tubes are highly efficient in
operation with 45-volt B-supply.
Their compact size is achieved by a
new design which allows a Tom
Thumbsizewithout decreasing the
size of essential elecirode parts. The
conventional base has been replaced
with a new glass “button 7-pin”*
base sealed to the glass envelope.
Elecirodes are mounted directly on

the glass button.

1R5 is an efficient Pentagrid Con-
verter (Filament Voltage—DC 1.4
volts, Filament Current 0.05 am-
pere) . .. 1S4 is a Power Amplifier
Pentode (Filament Voltage—DC 1.4
volts, Current 0.1 ampere)... 185 is
a Diode-Pentode (Filament Voltage
— DC 1.4 volts, Current 0.05 am-
pere)...and 1T4, a Super-Control
R-F Amplifier Pentode (Filament
Voltage—DC 1.4 volts, Current 0.05
ampere). Write for complete infor-
mation.

L]

Over 335 million RCA Radio Tubes have
been purchased by radio users. Intubes, asia
radio sets, it pays to go RCA All the Way.

'GET A HANDY ELECTROPLATING K!T ABSOLUTELY FREE!!

Complete dotails as to how it is possible 10 get a handy Electroplating Kit absolutely FREE will be found on

Page 506 of this Issue.

et HAMMARLAD
2

-

HAMMARLUND MFG.

Free!

HAMMARLUND
NEW ““40*°
RADIO CATALOG

CaraLos
o e

The latest Hammarlund catalog with

complete data, illustrations, draw-
ings and curves on the entire Ham-
mariund que. Address Department
RC-24 for your free copy.

CO., INC.
424-438 west 33rd Street. New York City

RADIO

TELEVISION, L5z,

No matlter where you are nr what vou
do, Natlonai nhas o complete training
plan for You-—-to fit your circumslances
National's Blan s for (hose seeking im-
meciate shop-training ©
hose who cannot give up hresent em-
me. Mall coupon for

| E literature.

NATIONAL SCHOOLS

'_NATIONAL SCHOOLS, Dej

P

RC.2 H
| 4000 50 Fugueros S0 Lo Angriss. Catit |
I Picase send free Literature and full detalis :
l NAME — —tn - AGE. -]
{ ADDREss S :
|
[ =3 3 2 STATE_ _ . ___ J
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(Contlinued from preceding page)

the character and cost of public education in the
State of New York, The purpose of the inquiry
was to plumb the educational systems of the
State as to their accomplishments, the fitness
of their programa, and cost, and to discuss the
pros and cons of projected work and to formu-
late a subsequent procedure.

The first 4 chapters consider motion pictures;
subsequent chaPter titles are: Radio as n Medium
for Mast Impression; Adaptation of Radio to
Edueation : Educationa]l Projects in Radie Broad-
casting; Role of the State in an Educational
Radio Program.

WIRELESS WORLD DIARY (1940). I’ublished
by lliffe & Sons. Ltd., Doerset House, London,
S.E.1, England. Size, 3% x 4% ins., leatherelte
cover. Price, 50c.

The little diaries which are issued cach year
by various radio concerns frequently contain very
useful information. The new 1940 Diary by the
Wireless World. Dorset House, Stamford St.,
London, S.E.1, England, for instance in addition
to listing the Pprincipal broadcasting stations of
Eurobe contains much information of practical
use in the everyday work of the radie man. This
includes formulas, abacs and dingrams,

SERVICING “ORPHANS"

Armed with a service diagram, normal op-
eruting voltages, vlate and cathode currents
etc., the uverage radio technician has little
difficulty restoring a standard receiver to its
original operating condition. But how about
the “‘orphans” and the *“private-brand” re-
ceivera which come in for repair? Radio-Craft
is proud to present in the next (March) issue
a highly instructive urticle covering this ques-
tion. In tackling this subject the author has
made the article so complete that it will be
po:sible to service any receiver where g
dingram or service manual may not be avail-
able! Don’t miss it1?

Corrections in Amplifier Articles

In the article, “How to Design a Flexi-
ble All-Push-Pull Direct-Coupled 30-W.
Amplifier,” by A. C. Shaney, in the Qcto-
ber, 1939, issue of Radio-Craft, an error ap-
peared in the schematic diagram, Fig. 2, pg.
203. Both power supplies should be shown
connected in series. That is, the center-tap
and associated filter condensers of the high-
voltage A.C. winding which supply the
plates of the 5V4G should be connected
directly to the cathodes of the 6L6G output
tubes.

In the article, “A ‘3-in-2' A.C.-D.C.
Midget Amplifier,” by H. S. Manney, an
error appeared in the schematic diagram
on pg. 406. The 3,000-chm resistor, shown
connected between the Iow-potentinl end of
the output transformer and ground, should
not connect to ground, but should be con-
nected between the low-potential end of the
output transformer and the screen-grid of
the 50L6GT output tube—a very simple
change. (January, 1940, issue.)

In the article, “How to Add 1 to 11
Modern Features to the All-Push-1*ull
Direct-Coupled 30-W. P.A. Amplifier,”
Part III, by A. C. Shaney. an error ap-
| peared in the input-jack circuit of the
schematic diagram, Fig. 5, pg. 343. The en
tire diagram is reprinted below in its cor-
rected form, Terminals X connect to the
push-pull output leads. (Dec., 1939, issue.)
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sIGNAL GENERATOR | "o SET-TESTER i3

and 1250

1280
WITH AUDIO FREQUENCIES

A complete testing
Inboratory in one unit;
the Model 1280 com-
bines the Models 1250
Multitester and 1240
Tube Tester. (See
specifications of each
below.)
*|nstantaneous Snap
Switches Reduce
Actual Testing
Time to Abso|ute
Minimum,
* Spare Socket and
Filament Voltages
Up to 120 Volts
Make the Model
1280 Obsolescence
Proof.
Latest Design 4lfy
D'Arsonval Type
Meter.
* Works on 90 to
125 VYolts 40 Cycles
A.C.

»

PECIFICATIONS

Combination R F. and Audio SigZnal Generator, R.F.—100 Ke. ; .

o . : o Even thase servicemen who through past purehases know they can always get. SUPER-VALUES
to 100 Mc'l' A(!".-h»_IOO-'?.SOO cyeles. All direct reading, all by fram Superlor, will be amazed aml ilellzlted when they reud the specificatlons of this all-purpose
front panel switching. instrument and then note the unbellevahly low price. The Modol 1280 features @ $%~ D Arsonval

R.F. and A.F. output independently obtainuble alene or with 1ype meter for easy readlng of |he rarlous scales. and In line with onr new poliey of stressing
A.F. (any frequency) modulating R.F. appearance as well as serviceabliity in our new 1200 Jine of trst eduipmewt. nur_Molel 1280
Accuracy is within 1% on 1.F. and Broadeast bands; 29% on %}I‘éllﬁ; ﬂ‘:} :lnuﬂll:‘r:;l::m:lnclhe;l n:'ue(i;mnlzshi;et.lm?cr rtlu-.m:‘)lw_ “e ;\ell‘_(:_:l:r 't:f;’.‘nl::elss'heTnhcdepsrllxmr:i
1 1 8. e, i casurernients a o atul w
}X:(l;ieor rl;rl‘e;quenc'ms._ 5 bands; 100, 400, 1000, 5000, and 7500 test equlpment this is our tirst thought. owerer, we also appreclate the Important Dart the
Juencies in 9 bands ] 0 . . » and o appearance of an lustrument pluys n the hopresslon a servlreman makes on hls customers,
eycles. evspecially on home calls., We have, therefore, pald speclal attenrion to the outward deslgn of all
Giant airplane full vision, direct-reading dial. of our New Instruments. Kor instance. Lhe panel of ilils Model 1280 35 muade of heavy-gauke
Condenser and other leakasfes tested to 100 megohms. alumlnum and etehed by a Fudieally new Drocess whieh Fesults v a beautiful, confidence
All services on 90-130 volts A.C. or D.C. (any frequency). Inspiring appearance.

leads. carrying hundle, instructions. Size 12”x9” o
x6'%". Shipping weight 15 pounds. Our net price Portable cover $1.00 additional

THE NEW MODEL 1250 THE NEW MODEL 1240

MULTITESTER TUBE TESTER

SLOPING PANEL
FOR PRECISE

RAPID Instantaneous snap
SERVICING switches reduce ac-

- Model 1280 comes complete with test Jeads. tubular data aml Instrue-
Model 1130-S comes comlete with tubes, test $]. 185 tions, Shipplng wolght 18 pounds. Slze 15° x L1% x 632", Qur net prico .. sl 9_95

tual testing time to
sbsolute minimum,

Etched
aluminum
panel

Tests all tubes
14 to 117 volts,

Specially de-
signed electronic

rectifier enables Sockets for all

linear A.C. scale, tubes —
high stability and
little or no tem- .N_? __adaplers_
perature drift.
Here is an opportunity io aequire a, Multi-Service, Precision -Engineered ®
Instrument, for les: than you woulil have to pay for an ordinary Volt-
Ohm Millinmmeter. Ees;:les making the nsil.nal volt, resistance and cur-
rent measurements (both A.C, and D.C.) this unit accurately measures Superior is proud to oft
the CAPACITIES of micn. paper and electrolyvtic condensers, INDUC- newest and mosltJ nr:uﬂaf'u:ﬂ:
TANCE of coils. choke: and transformers, DECIBEL %ain or less, of tester ever designed. Unbeliev.
power amplifiers and public address systems, WATTS output of am- ably low in price—unbelievably

high in performance,

SPECIFICATIONS # Tests all tubes, 1.4 to 117 volts, Including 4. 5. 6. T. TL. octals. loctals

Banlam JIr.. 1"eanut. gingle ended, floating filament. ,\‘lcn-ury Vapor Rectitlers

plifiers, receivers, ete.

Complete A.C. and D.C. Voltage High and Low Capacity Scales the new 8 serfes. fn facl every tube desifned ate

and Current Ranges .0006 to 1 mfd. and .05 to 50 mfd. & Spare socket inelnded on front panel for any fofura tubes,
D.C. Voltage: -0-15. 0-150, 0-750 3 Decibel Ranges * Tests by the well-estanlished emission method for tube quality. directly read an

volts ” f]he (I}()(‘ll') ? IIMD seale of lhe meter.

d Jewel brotected neon.

A_C_"V()l!m.'c. 0-15, 0-150, ¢-750 10 to 19, - 10 to +38, -10 to & Testy shor(s and leskages up to 2 magohms In ullsrulws

voits # Tests leakukes and shorts in all elements AGAINST all elerents in all tubes.
D.C. Current;—0.1, 0-15, 0.160, 58 * Tests BOTM plates in rectiflers '

0-750 ma. W Tests 1Indlvidual sections such as diodes. triodes. pentodes. etc.,, in multi
A.C. Current:—0-15, 0-150, 0-760 Inductance: 1 to 700 Henries purpose tubes.

i # lLatest t¥pe \nltagcl reRulator T

T & Feat an attractly tehed s n Pan

2 Resistance Ranges Watts: Based on 6 mw. at O D.B. * \;:;:;ezn'":;u'lmmj'_'5";'0(1.1518'0 :'}"ms l.'\mC x
0-500 ohms, 600-b megohms in 600 ohms .006000 to 600 Watts Model 1240 i et e e e 0 s &85
Model 1250 ks on 90-120 volts 6B cycles A.C. Comes com- R S comes- lanmp alogivi Sl nsircitona, aticBlbs n'r Al
nlme \\Iuln l:s‘:r leads. lhhulnr\ tlmr;s and Insttuetions. Ship- s l l.s—5 ror“"?j\'erys[k:u‘\i\'nx !-’.2"- xnrm_'-yeﬁeh(i;“.ﬁ g:’:'l.:ﬂnm"“ welght 12 —
ping welkht 9 Ibs. Size 9%”x 117 265", Our net price D O 2 4 e - .

Portable cover $1.00 additional Portable cover $1.00 additional

SUPERIOR INSTRUMENTS CO. “*Mfavomc’n ™
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By using the milliammeter and volt-
meter you already own with Tel-
Ohmike, you have a modern, obgro-
lescence-proof instrument worth $50
for a net price of

L R $29-70

i HHE"E LEADg

KOOLOHM RESISTOR

The biggest improvement in 20 years—with more practical

useful features than any other resistor—for no more

Here uare the wire wound resistors
you have heen iaiting for—resisiors
you can use anvwhere at full watt-
age ratings, even for the highest
resistance values—resistors that are
completely insuluted and operate cool-
er—'-resistors that are different in con-
struction and outstandingly superior in
pecformance. All wire in KOOLOHMS
is coated-before winding with Ruben-
cote, a new heat-proof, moisture-proofl
msulating  material. This permits
tightly interleaved windings, larger
wire sizes, higher resistance values in
less  space, and perfect insulation
throughout. No fine resistance wires!
No cements or enamels! Maisture-
proof ceramic jackets provide rugged

WIRES TOUCK . . . BUT DON'T SHORT!

Note the interleaved winding pattern of Sprague
Koolohms made possible by perfect insulation
of the wire itself. Note- also (cut-away view)
how units are protected mechanically, and in-
sulated electrically, by a hard ceramic outer
shell. No danger of chipping or breakage.

mechanical protection and high veoli-
age in:ulation.

Resistance values puaranteed to plus or
minus 5% accuracy. Non-inductive KOOIL.-
OHMS with zero inductance even at 50
MC, and distributed capacitance of only
2.5 mmfd., are available at unheard of
low prices! All ‘units have Teledot indi-
cators.

Your jobber mow has Spragxue KOOL-
OHMS in 5-watt fixed types: 10-watt fixed.
10-watt Non-inductive and 10-watt ad-
justable.

TELEDOT WATTAGE INDICATOR

Koolohms take overloads better
than any other resistors—yet, for
double safety, the red dot (Tele-
dot) on the ends of units auto-
matically ¢hanges color and warns
you when 25% overload occurs, No
guesswork. Teledot tells you!

BY THE MAKERS OF

FAMOUS SPRAGUE CONDENSERS

It Shows Up Intermittent Opens

TEL-OHMIKE saves yon money. not only by pre-
viding vou with a basic instrument which allows
vou to us=e the meters you already own, Lt it saves
vou valuable working time. It enables vou to make
more contplete and more accurate tests of ALL the
characteristics of condensers and resistors in less
time than ever hefore at any price! TEL-OHMIKE
measures capacity from 00001 fd. to 2000 mfd.
It measures leakage curvent and pewer fuactor of
electrolytic condensers: it measures insulation re-
sistlance up to 10,0060 megohms. It unalvzes .ir,
paper, mica, oil. Jdry and wet electrolvtic condensers
under their exact working veliages!

It measures resistance from 0.5 ohms to 5 megohms.
All balance indications are given by a “magic eye”
tube and all measurements are taken from large,
direct reading scales. TEL-OHMIKE indicates open
and shert eircuited condensers, and shows up in-
termittent open condensers and resistors, TEL-
OHMIKE establishes new standards in economy and

eflicieficy in tesl equipment

design. See it at Sprague job-

bers. or write directly
for a free bulletin.

money

The Dot
G /mnqé;; C%/or

SPRAGUE PRODUCTS CO.
North Adams, Mass.



