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- Trained Man Q

Don’t be an untrained man. Let me show you how to get your start
in Radio—a fast growing, live money-making industry.

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or
Service and Installation Work—Broadcasting Station Operator—Wire-

less Operator on a Ship or Airplane, Talking Picture or Sound Work—
HUN DREDS OF OPPORTUNITIES for a real future in Radio!

12 Weeks of Shop Training

Pay Your Tuition After Graduation

{

e

We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound equip-
meni—on scores of modern Radio Receivers, actual Broadcasting equipment, Television apparatus,
Talking Picture and Sound Reproduction equipment, Code and Telegraph equipment, etc. You don’t
need advanced education or previous experience. We give you—RIGHT HERE IN THE COYNE
SHOPS—the actual practice and experience yowll need for your start in this great field. And because we

cut out all useless theory-and only give that which is necessary you get a practical training in 12 weeks.

“Mail coupon for all facts about my school and training methods.

TELEVISION 72 TALKING PICTURES

as a commercial industry. Whether- this year or later, it will offer

Television-is sure.to come

~ opportunities to the man who is trained in Radio. Here at Coyne you learn Télevision principles,
and- work on actual Television equipment. Talking Picture and Public Address Systems offer

opportunities to the Trained Radio Man.: Here is a great new

panding.
"COYNE

ARRANGE TO FINANCE
" YOUR TUITION

1 am making an offer that is the most unusual ever made by a
school. T’ll take you Here in my shops and give you this training
. and arrange a plan for you to pay your tuition in small monthly
payments extending over an 18-month period, the first payment
to-be made 5 months after you start school:- I know a lot of honest
_ fell6ws h;av.en’t much money these days, but still want to prepare
thefiisél ves<for*their start towards a real job, steady work” and

- better pay. . N ; - a cmm
-Mail the coupon for all details of this “Pay Tuition after Grad-

.. nation Plan.”” . s« =0 =a = <

.. ELECTRIC REFRIGERATION
- "7 AIR CONDITIONING

. To make your -training more valuable, I include—at no extra
cost additional instruction in Electric Refrigeration, Air Con-

~ ditioning and Diesel Engines, taught. you by. personal instruction
and actual work on real equipment.

" living expenses while

Radio field which is rapidly ex-

Prepare NOW for these wonderful opportunities! Learn Radio Sound Work at
on actual Talking Picture and Sound Reproduction equipment.

_ your start in Radio—in 12 short, pleasant weeks. If you desire

code, this requires additional time for which there is no extra charge.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t let lack of
money stop you—my plan makes it possible to get Coyne training
with very little money. Many of our students earn part of their
going to school and if you should need this
help just write to me. Coyne is 37 years old. Coyne Training is

. tested. You can find out everything absolutely free. Just mail

coupon for my big free book! : . .
'H. C. Lewis, Pres. RADIO DIVISION  Founded 1899

Coyne Electrical School

500 S. Paulina St., Dept.76-8H, Chicago, Il
Mail Coupon Today for All the Facts

. r—-—————.—.—.—-————————-}--—-

H.C. LEWIS, Pl'elideut .

: ' ] . W - & Radio Division, Coyne Electrical School
‘z; L. PRAGTICA.L OORK ! 500S. Paulina St., Dept. 76-8H, Chicago, Il
- - At COYNE m Chncago o, = Dear Mrf. Lewis:——Serll% %ne_ youli I‘Biig Fr?ﬁi It{adiol Boct>k z:nd all
Y : . : 8 details of your Specia er, including additional instruction in
;A A PRACTICALWORK. You build and seryice radio sets. # Electric_Refrigeration, Air Conditioning and Diesel Training
¢ You get training on real Broadcasting equipment. You -construct and your ““Pay After Graduation” offer.
- ¢ TFelevision Receiving Sets and actually transmit your own Tele- | y y = }
© yision-images over our Television equipment. -You work on real 1. NG — e e em
. Talking Picture'and-Spund equipment. You learn Wireless.Oper- 0 =
ating on Actual Code-Practicé apparatus.: We-don’t- waste time B Address. - - e
on useless theory. We give you the practical training you’ll need for |} o
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| WILL TRAIN YOU

TO START A SPARE TIME OR FULL TIME

3. E. SMITH
President
National Radio
Institute
The man who has
directed the home
study training of

more men for the
Radio Industry
than 2 nx' other
man in America.

| HERE ARE A FEW EXAMPLES
~ OF THE KIND OF MONEY
_ L TRAIN MY MEN TO MAKE

EARNED $50 FIRST MONTH
IN SPARE TIME

“] knew nothing about Radin. After four
lessons T began servicing Radios, earning
250 the first month. Last winter 1 made as

high as $100 a mouth in spare time.” —
_ F. WALTON. 808 West Olney Road,
Norfolk, Va.

OWN BUSINESS PAYS $300
A MONTH

«I now have my own Radio business which
shosws three hundred dollars a month profit
—thanks again to National Radio.”’—
FRANK T. REESE, 39 N. Felton St,
Philadelphia, Penna.

CHIEF OPERATOR IN BROADCASTING
STATION

*\WWhen I completed 20 lessons, T obtained
my Radio Broadcast Operator's license and
immediately joined Station WMPC, where
I am now Chief Operator.”’—HOLLIS F.
HAYES. 85 Madison St.. Lapeer, Mich.

Get My LESSON on
Radio Servicing Tips FREE

PI'll prove that my Training gives practical,
money-making information, that it is easy to un-
derstand—that it is just what you need to master
Radio. My sample lesson text, “Radio Receiver
Troubles—their Cause and Remedy,” covers a
long list of Radio receiver troubles in A.C.,, D.C,,
battery, universal, auto, T. R. F., super-hetero-
dyne, all-wave, and other types of sets. And a
cross reference system gives you the probable
cause and a quick way to locate and remedy these
set troubles. A special section is devoted to re-
ceiver check-up, alignment, balancing, neutraliz-
ing and testing. Get this lesson Free. No obliga-
tion.

MAIL
COUPON

Do you want to make more money ? The world-
wide use of Radio has made many opportunities
for you to have a spare time or full time Radio
service business of your own. Three.out of every
four homes in the United States have Radio sets
which regularly require repairs, servicing. new
tubes, etc. Many sets are o.d and wiil soon he
replaced by new models. I will train you at home
in your spare time to sell, ingtall, service, all
types of Radio sets—to start your own Radio
business and build it up on money you make
in your spare time while learning. Muail coupon
for my 64-page book. It's Free—it shows what
I have done for others.

Many Make $5, $10, $15 a Weck Extra
In Spare Time While Learning

Practically every neighborhood neceds a good
spare time serviceman. The day wou enroll |
start sending you Extra Money Job Sheets. They
show you how to do Radio repair jobs that you
can cash in on quickly. Throughout your train-
ing I send you plans and ideas that have made
good spare time money—from $200 to $500 a
year—for hundreds of fellows. My Training is
famous as ‘“the Course that pays for itself.”

There's a Real Future in Radlo
tor Well Trained Men

Radio already gives jobs to morc than 300,000
people. In 1935 over $300,000,000 worth of sets,
tubes and parts were scld—an increase of 207
over 1934! Over 1,100,000 auto Radios were sold
in 1935, 255, more than in 1934! 22,000,000 homes
are today equipped with Radios, and every year
millions of these sets go out of date and are
replaced with newer models. Millions more need
servicing, new tubes, repairs, etc. Brondcasting
stations pay their employees (exclusive of artists)
more than $23,000,000 a year! And Radio is a
new industry, still growing fast! A few hundred
330, $50, $75-a-week jobs have grown to thou-
sands in less than 20 years.

Get Ready Now for Your Own Radio Business
and for Jobs Like These
Radio broadcasting stations cmploy engineers,
operators, station managers and pay up to 25,000
a year. Spare time Radio set servicing pays as
much as $200 to $500 a year—full time jobs with
Radio jobbers, manufacturers and dealers, as
much as $30, $50, $75 a week. Many Radio Ex-
perts own and operate their own full time or
part time Radio sales and service businesses.
Radio manufacturers and jobbers employ testers,
inspectors, foremen, engineers, servicemen, puay-
ing up to $6,000 a year. Radio operators on ships

got good pay and sce the world besides, Automao-
bile, police, aviation, commercinl Radio, and loud
spenker systems are newer ficlds offering  wood
opportunices now and for the future. Televinion
promises to open many good jobs soon. Men |
have trained are holding good jobs in  these
branches of Radio. Read their statements in my
64-page book. Mail the coupon.

§ Send You Special Radio Equipment
to Give You Fractical Experience
My Course is not nll book training. [ send you
special Radio cquipment and show you how to
conduct experiments and  build circuits  which
illustrate important principles used in modern
Radio receivers. broadeast station« and  loud
apeaker installations. I show you how to huild
testing apparatus for use in wpare time work
from this cquipment. You work out with your
hands the things you read in the lesson baoks.
My Free Book tells you about this 50-50 methnd
of training—how it makea learning at home
interesting, «quick, fascinating, practical. Mail
coupon,
Save Money Learn At Home
Money Back Agreement Protects You

I am so sure that [ can train you at home suc-
cessfully that [ agree in writing to refund every
penny you pay me if you are not satisfied with
my Lessons and Instruction Service when you
finish my Course. I'll send you a copy of this
agreement with my Book.

Find Out What Radlo Offers You

Get My 64 Page Book Free Now
Act Today. Mail the coupon now for my Free
Lesson and my book, "Rich Rewards in Radio.”
Both are free to anyone over 16 yeurs old. My
book deseribes Radio’s spare time and full time
opportunities and those coming in Television ;
tells about my Training in Radio and Television ;
shows you actual letters from men I have trained,
tel.ing what they are doing and earning. Find
out what Radio offers YOU! MAIL THE COU-
PON in an envelope, or paste it on a penny
post card—NOW |
J. E. SMITH, President
National Radio Institute

Dopt. 6KX

Washington, D.C.

T i i,
NEY gf?ﬁﬁmg:—rd;

64 PAGE BOOK
SAMPLE LESSON

J. E. Smith, President, Dept. 6KX

(Please write plainly.)

City .........

Plense Say That You Saw It in RADIO-CRAFT

National Radio Institute, Washington, D. C.

Dear Mr. Smith: Without obligation, send me the Sample
Lesson and your free book about the spare time and full time i
Racio opportunities, and how I can train for them at home in spare time.

Name ..ot ieei ittt ienanenens
Address ........oeiiiiieeiiiii e

.............. State

1 ] .«
."---I.II-..I-.IIIII..IIIIIIIII...IIIIIIIIIIIIIIIII-IIII--II--. ameescsacwNesaReRd
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. MEET ALL RADIO SERVICING EMERGENGCIES WITH

GERNSBACK RADIO MANUALS anp SERVICE HANDIBOOK

UST as we say—"Be prepared to meet all radio
servicing emergencies with the Gernsback Official
Radio Service Manuals and Official Radio Service
Handiboolk. You never know when a service job re-
quires that “extra” special attention. It might mean

Announcing a New Book for Radio Men!
Official Radio Service Handibook

by J. T. Bernsley

HERE'S the new book on radio servicing that
contains everything Service Men must know.
The book, OFFICIAL RADIO SERVICE
HANDIBOOK, is edited by J. T. Bernsiey, fore-
mo-t radio service authority. This 1936 service
guide is the only book of its kind—its editorial
material is so well prepared that the technlcal
information can be understood by even beginners
in radio servicing. Every page contalns new mate-
rial, new illustrations—no reprinted literature or
rehashed articles,

The OFFICIAL RADIO SERVICE HANDI-
BOOK covers thoroughly over 500 radio topics.
It tells you how to analyze the latest commercial
receiver circuits; how to really make money servic-
ing midget sets; and, how aligning supers can
be made easy. It stresses the many uses of dif-
ferent types of test equipment; it gives you short
cuts in trouble-shooting and repairing: and, con-
tains over 250 pages of operating notes on 1,000
manufactured receivers. So up-to-date is the
OFFICIAL RADIO SERVICE HANDIBOOK
that it exnlams thoroughly the features and innovations in the most modern of receivers.

Partial Contents of This Great Book !

PART I—CIRCUIT THEORY AND ANALYSIS

R.F. Fundamentals; Supearheterodyne Receiver Theory; A.V.(, and Tuning Indicator
Circuits; A F. Fundamentals; Power Supply Theory and Cireuits; Speakers, Re-
producers and Pick-Ups; Commercial Receiver Circuits of All ‘I'ypes, How to Analyze.
PART 2—MODERN SERVICING AND TEST EQUIPMENT

Fundamentals of Metering and Test Equipment: Standard Servicing Instruments;
The Cathode Ray Oscillograph and Associale Instruments; llow to Build kssential
Rervicing Test Instruments.
PART 3—PRACTICAL SHORT-CUTS IN TROUBLE SHOOTING AND REPAIRING

Loealizing Trouble by Inspection Methods; Short-Cuts with Test  Instruments;
How to Quickly and Properly Perform Al Types of Repairs; Unusual Servidng
Experiences; Tube Troubles and Characteristics.
PART 4—SPECIALIZED RECEIVER AND INSTALLATION DATA

All-Wave and High Fidelity Receiver Scrvicing and  Installation Data; Auto
Radio Receiver and  Installation; Specialized Servicing and  Installation  (Remote
Tuning Controls, Home Reoording, Automatic Record Changers, Aparunent House
Antennae, ete, ete.,); Eliminating Noise Interference,
PART 5—MODERNIZATION AND CONVERSION DATA

Modernizing and Improving Methods for All Types of Receivers; Converting A.C.
Recewvers for D.C, Operation and Vice Versa,
PART 6—SOCIAL AND ECONOMIC PROBLEMS OF THE SERVICE MAN

Improving Knowledge and Teehnique; Social Problems—How to Organize, Listing
of Servicemen’s Organizations; The KFuture of the Servicing Professinn,
PART 7—OPERATING NOTES AND PRACTICAL DATA LISTINGS

Operating Notes on Over 1,000 Receivers; L F. Teuks of Apbroximately 3,000
Receivers; Voltuge Dividers for 300 Receivers, Speaker Field Listing; Radio Mathe-
matics and Mceasurciments.

 OVER 250 PaGES OF OPERATING NOTES %

oVER 1,000 PAGES

OVER 750 ILLUSTRATIONS
Beautiful Leatheroid Cover 6 x 9 Inches

For Car-Radio Servicing—Get These

AUTO-RADIO SERVICE MANUALS
1935 Official Auto-Radio Service Manual

Over 240 Pages 9 x 12 lInches
Over 500 lHustrations
Flexible, Looseleaf, Leatherette Cover
LIST PRICE $2.50

1933 Official Auto-Radio Service Manual

Over 240 Pages 9 x 12 inches
Over 500 Illustrations
Flexible, Looseleaf, Leatherette Cover
LIST PRICE $2.50

GERNSBACK PUBLICATIONS, Inc.

99 Hudson Street New York, N_ Y.

the difference between doing the job or lesing it.

You're safe if you have on hand the GERNSBACK
SERVICE BOOKS—elther for regular service work

or for servicing auto radio receivers,
Get your copy today!

which or Tuese OFFIGIAL
RADIO SERVIGE MANUALS

DO YOU NEED TO COMPLETE YOUR FILES?

There’s perhaps one or more of these
| great service manuals which you
might need to complete the set. Col- E¥Ficiag

lectively they represent the largest RADID gy,
collection of service data ever com- el T

| piled. Evidence of their importance to . :
Radio men is shown by the fact that
over 80,000 OFFICIAL RADIO SERV.
ICE MANUALS have been sold during
the past few years. Use the coupon
below to order your Manuals.

1935 OFFICIAL RADIO SERVICE MANUAL
Over 1,000 Pages. 9 x 12 Inches Over 3,000 Illustrations
Flexible, Looseleaf, Leatherette Cover
List Price $7.00

LEH]

'1934 OFFICIAL RADIO SERVICE MANUAL

Over 400 Pages. 9 x 12 Inches Over 2,000 Illustrations
Flexible, Looseleaf, Leatherette Cover
List Price $3.50

1933 OFFICIAL RADIO SERVICE MANUAL
Over 700 Pages. 9 x 12 Inches Over 2,000 Illustrations
Flexible, Looseleaf, Leatherette Cover
List Price $5.00

1932 OFFICIAL RADIO SERVICE MANUAL
Over 1,000 Pages, 9 x 12 Inches Over 2,000 Illustrations
Flexible, Looseleaf, Leatherette Cover
List Price $5.00

1931 OFFICIAL RADIO SERVICE MANUAL

850 Pages (Including Supplements) 9 x 12 Incheg
Over 1,500 Illustrations
Flexible, Looseleaf, Leatherette Cover
List Price $4.50
(Including Supplements)

MAIL COUPON TODAY FOR ANY BOOK!

---------———————3?

GERNSBACK PUBLICATIONS, Inc RC-10
I99 Hudson Street New York, N. Y

I ) 1935 Edltxon @ $7.00
[J 1934 Edition @ $3.50
[] 1933 Edition @ $5.00
{1 1932 Edition @ $5.00
[0 1931 Edition @ $4.50

Al’TO RADIO MANUALS '
{J 1935 ¥dition @ $2.50
1933 Edition @ $2.50 I

I Official Radio Service

(Including Supplements) Handibook @ $4.00

Address ... e esaeil e l

CItY wonneee e State I

I Name ..ooeernnnni e
i

(Send remittance by cheek, money order, or registered letter if it I
currency or umused U. 8. Yostage Stamy;s) contains cashy

OVERSEAS READERS!

These books ¢an be obtained from the following houses:

GREAT BRITAIN

Gorringe's, 9a, Green Street, Lel-
-cester Square, London,

Eait FRANCE AUSTRALIA
itions Radio, 42 R i
A jo. 42 Rue Jacob, MeGills 183-195, 21 Elizabeth

Please Say That You Saw It in RADIO-CRAFT



RADIO-CRAFT for

»

L1936

OCTOBER,

BUTTON
RTunNnING : :
AR Finger tip tuning {s b e
made possible with the i

Midwest Automatic Push '
8 Button Tuning System.
fDoubles radio enjoyment.

ELECTRIK SAVER cuts{
radio wattage consumption
507 .. enables 16-tube Mid-
wests to consume DO _more
currentthan ordinary 7-tube
radios and to operate on
voltages as low as 80 volts. {

1958

wly MIDWEST GIVES YOU

Bll“(lll TUNING

Excluswe New

;T‘} ELECTRIK-SAVER
=

O middlemen’s roﬁts to payl See for

vourselfthat Muf“ -est offers you greater
radio values—enables you to buy the more
economical factory-to-you way that scores of
thousands of radiopurch asershave preferred
since 1920. Nevcr%efore so much radio for
so little money! Why pay more? The broad
Midwest Foreign Receptionand Moncy- Back
Guarantees insure your satisfaction. You
get 30 days FREE trial in your own home!

Once again, Midwest demonstrates its
leadership by offering the world’s most
powerful and most beautiful ALL-WAVE
16-tube, 5-Band Radio. A startling
achievement, it makes the whole world
your playground. Powerful Triple - Twin
tubes (two tubes in onel) give 18-tube
results. This advanced radio is a master
achievement, a highly perfected,
precisely built, radio-musical instru-
ment that will thrill you with its
marveloussupu‘performance .glorious
crystal-clear “concert”” realism ...and
magnificent foreignreception. TheDual
Audio Program Expander gives mipwesT
a 11v1ng, vital realistic quality to
v01ce and musical reproduction.

~
Ve

| FIND MYSELF
SINGING ALONG WITH
MIDWEST'S MARVELOUSLY,
LIFE ~LIKE PROGRAMS -

/rene Dunne

. DEPT. m
Esinbllshed |920&a_—.,

_.,-..n-

new 931 s SJested

CURRENT THAN AN NOW, and mail
ORDINARY LIGHT BULB

munzsr

--u f:z

T LT T E [ —
Cable Rddress mlHch...m%i o o

MIDWEST

FIVE=BAND

SAVE! 50 /o DIRECT FROM FACTORY A

GIAnT THEATRE-sonic SPEAKER
{ LESS TUBES)

IEH ms CH mw CH $5%?)wn
Onty MII)W[SI fwed /ou

I6 TUBES. s wave sanos

74 ADVANCED 1937 FEATURES
Thls Super DeLuse Midwest is so powerful,
so amazmglx selective, so delicately sensitive
that it brings in distant forcign stations with
full loud speaker volume on channels
adjacent to powerful locals. Scores of mar-
velous Midwest features, many of them
exclusive, make it easy to parade the nations
of the world before you. You can switch
instantly from American programs . . . to
Canadian, police, amatecur, commcrcxal
airplane anE ship broadcasts. . . to the
finest and most fascinating foreign programs.

With a Midwest, the finest entertainment

9102200 METERS © EI.ECTRIK SAVER
ISR TR Ry © PUSH BUTTON TUNING »
musicians, movie stars and discriminating radio Y AUTOMATIC AERIAl ADAPT'ON ®

p;x{';h%sers;\ cry:l\herfx, Y ouh can orderoyour l\lulw;st
-Teste radio from the new 40-page catalog
LYIT AUDIO
PROGRAM EXPANDER

with as much certainty of satisfaction as
30 oavs FR [[ TRIALY
1 o

1 / if you were to come yourself to our great
7/ factory. (It pictures the beautiful 1957 radios

.. in their actual colorsl) You pay as

= ittle as $5.00 down] Three iron-clad guar-

\\ antees protect you: (1) A Foreign Reception
Guarantee — (2) Absolute Guarantee of
Satisfaction — (3) One- Year Warranty.

USES LESS  Fill in coupon

TODAY! ~
7/we 30- DAY TRIAL omn TR

and 40-PAGE FOUR-COLOR 72¢¢ CATALOG

MIDWEST RADIO CORPORATION
Dept. D-12, Cincinnati, Chio

Without obligation on my part, send
me your new FREE catalog and

complete details of your liberal 30-day
FR EE tnal offer. This is NOT an order.

A COMPARISON CON-
VINCED ME | SHOULD

HAVE A MIDWEST.ITIS
A SPLENDID PERFORMER.

'RHI]I(] B(IRP

Special offer
and pricen
preveil only
when desling

direet with |
factory by mail.
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THE NEW
WESTON

MODEL 772

Su 2et-sen qutl'vg

-ﬁna/y;et e wiifé”

-

; sensitivity of 20,000 ohms per
\ . volt...PLUS resistance ranges
\‘ readable up to 30 megohms
. PLUS current indications as low

¥
S

NET

TO DEALERS IN U.S. A.
(carrying caseincluded)

PRICE $ 650

\ : as .5 microampere °

Unequalled for radio testing...
essential when television comes!

[

- -

Model 772 is furnished
mounted in a durable,
brown leatherette carrying
case, with plenty of room
for tools and accessories.

Check all these features of Model 772 . . . then make your own comparison:

1. SENSITIVITY... 20,000 OHMS PER VOLTI

. .. for the first time, WESTON gives you
the sensitivity you must have to best ana-
lyze any receiver circuit, old or new . . .
especially those involving A.V.C., noise
suppressor circuits, tone fidelity control, etc.

2.4 BIG, ULTRA-SENSITIVE WESTON METERI

. ..a big, standard WESTON super-sensi-
tive meter, with a large, easy-to-read scale
with widely spaced markings. Big value
alone in the meter!

3. TRUE VOLTAGE READINGS

. with this ultra-sensitive meter, plate
voltages in resistance coupled circuits, grid
bias and other DC voltage measurements
can be made with certainty . . . for so little
current is drawn by the meter that read-
ings will not be greatly in error as is the
case with less sensitive instruments.

4. THE ULTIMATE IN CURRENT MEASUREMENTI

. . . with Model 772, you can measure cur-
rent far below present limitations. Currents

of 10 or even 5 microamperes coming from
the diodes can be accurately measured. Also
cathode ray tube and photo-cell currents.

5. RESISTANCE MEASUREMENTS MADE EASY

. .. Model 772 provides a readable deflec-
tion as high as 30 megohms, with the high
resistance values above 1 megohm suffi-
ciently spaced out to permit an accurate
check on all resistors in common use. The
increased deflection at high resistance values
gives a more critical check for condenser
leakage.

6. DESIGNED FOR RAPID USE

. . . aconvenient system of pin-jacks, along
with a rotary switch, permits rapid changes
of range and function for AC and DC
measurements, and for use as a sensitive
output meter. Separate jacks for the 1 M. A.
.and 100 microampere ranges protect the
instruments from accidental damage. Can
be used with WESTON Socket Selectors.
Precision resistors used throughout. Built
to WESTON'S unequalled standards of
quality and workmanship.

7. WiDER RANGE OF USEFULNESS..,
INCLUDING TELEVISION

... with Model 772 you will also be equipped
for servicing sound movies, amplifiers,
photo-cell circuits and any circuit where
current is small, even down to 14 micro-
ampere—as well as for television.
WESTON has already built the instru-
ments for television broadcasting, so Model
772 was designed to include television
servicing.

8. erict $46.50 net...INCLUDING CARRYING CASE

. . . never before, has value of this kind
been offered to the serviceman. WESTON
provides it because of their large produc-
tion on sensitive, quality instruments which
are universally used by laboratories, and
throughout industry. Investigate Model
772 today . . . before you buy any analyzer.
See it at your jobber’s. . . or, return coupon
for complete data . .. Weston Electrical
Instrument Corp., 599 Frelinghuysen Ave-
nue, Newark, New Jersey.

REMEMBER ... YOU CAN'T SERVICE TELEVISION WITHOUT 20,000 OHMS PER VOLT!

WESTON

adro [ustruments

Narme.

——————— MAIL THIS COUPON TODAY—— — e

WESTON ELECTRICAL INSTRUMENT CORP,
599 Frelinghuysen Ave., Newark, N, J.

Rush me complete data on the new Model 772 Super-Sensitive Analyzer.

Address

City

State
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MAN-MADE STATIC

An Editorial by HUGO GERNSBACK

proportions during the past. twenty years and, as our
machine and electrical age advances, artificial static is
advancing at a terrific rate as well.

Almost any new electrical device is a potential static gen-
erator, in that it often sends out electromagnetic waves at
a particular frequency or band of frequencies, which in turn
create noises in radio sets in the home, And the more sensi-
tive our radio sets become, the louder becomes the noise re-
created through the loudspeaker.

he opening up of the short-wave bands and the develop-
ment of all-wave receivers which operate from approximate-
ly 5 meters up to 600 meters, has brought a host of new
problems. The man-made static in the lower wave bands
frequently becomes so bad nowadays that it is almost im-
possible to tune in short waves because the program is so
marred that it becomes necessary either to shut off the
radio receiver or tune in on the broadcast band where con-
ditions may not be so bad.

High-voltage transmission lines through leaking insula-
tors and defective transformers are probably the most pow-
erful source of man-made static. The same is true of electric
trains and railways, due to the large power used. In or about
buildings, we have literally thousands of potential noise
creators, of which only a few are mentioned, such as, elec-
tric flashing signs, ignition svstems of automobiles, busses;
motors of all types, such as on elevators, refrigerators, air-
conditioners, vacuum cleaners, hair dryers, etec. Even such
innocent appearing objects as eiectric heating pads may dis-
turb the entire neighborhood and have frequently done so
due to the thermostatic contacting device. Defective wiring,
defective electrie sockets and, in fact, any electric appliance
which has gone “bad” can, and often does, create a fearful
amount of artificial static that may mar the programs of
dozens of radio receivers in its direct vicinity.

Until very recently, we were willing to leave things as
they were, and we took the disturbances philosophically.
But, of late, the temper of the population is beginning to
assert itself, because radio no longer is looked upon as a
toy or a luxury, but has become a necessity. And, if enough
people are annoyed, usually something comes of it.

A few years ago, the electric utility corporations paid little
attention to the elimination cf artificial static. Today, prac-
tically all of them with few exceptions are wide awake and
alert, and do everything in their power to locate the source
of disturbance. Indeed, many of the electric and power com-
panies now have regular crews whose only duty ‘is to hunt
down noise-producing sources. In this, the electric corpora-
tions are motivated primarily by good business, because
today radio receivers represent a large percentage of their
income, It is, therefore, to their advantage to see to it that
the radio set is turned on as long as possible.

.Electr}c. railways, street cars, etc.,, however, are not in
this position, because they derive no income from radio
sets, and up to now, they have been rather apathetic to
remedying the. situation. This, of course, is a foolish atti-
tude, because, in the first place, self interest and good busi-
ness on the part of the electric railway corporations should
dictate a different course. If there is a leaking insulator on
their main _lme, this insulator not only gives rise to static
that may disturb hundreds of radio receivers within a cer-
tain radl}ls,‘but, at the same time, valuable electric current
is also dissipated for no good reason except that there is

THE PROBLEM of man-made static has assumed large
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a bad insulator. During the course of a year, the loss in
electric power through such a defective insulator will run
into a sizable sum of money. Self interest, therefore, would
indicate the replacing of such an insulator in short order.
Slowly, the electrie railway corporations may come to this
view, too. In the meanwhile, there arec many cases where
such corporations are still so hide-bound that they pay little
attention to the rights of others, and it is, therefore, inter-
esting to note that in some parts of the country, people
are beginning to use pressure on such organizations—often
with telling results.

Recently, for instance, there was organized on Long
Island, New York, the National Committee for the Preven-
tion of Radio Interference. Frank L. Carter of East Rocu-
away, New York, an old radio amateur and service manager,
found it necessary to do something about the nuisance. It
seems that in the vicinity of Long Beach, New York, there
existed a terrific amount of disturbance, created by one of
the railroads which had ‘“sizzling” insulators that disturbed
literally thousands of radio sets, making it impossible even
to hear such a powerful station as WABC, the key staticn
of the Columbia Broadcast System, Letters were written t)
the railroad with little effect. Then Mr. Carter resorted
to writing letters to the Long Island press, and a regular
campaign was started. He even went as far as to bring the
matter to the attention of the District Attornev. All of this
had a telling effect so that now over 75 per cent of the in-
terference has been eliminated in the East Rockaway, New
York section, where the complaints were most frequent.

This entire man-made static condition is, of course, re-
ceiving a lot of national attention nowadays, and the ques-
tion is also being considered by the Sectional Committee on
Electrical Interference of the American Standards Ass-
ciation: of the International Special Committee on Radio In-
terference; and of many large radio-set manufacturers and
radio-parts makers.

The Federal Communications Commission has had this
matter under advisement for a long time, but, so far, ther:
has not been any adequate law to really do much about it.
It is to be hoped that the next Congress will pass adequate
laws to prohibit anyone from creating a nuisance through
the creation, wilful or otherwise, of man-made static. Inas-
much as radio is assuming more and more of a political
character, politicians now realize the importance of radio.
It should not, therefore, be so difficult to have them pass a
law which will protect radio from all tvpes of man-mad:
static. Once such a law is passed, the Federal Communica-
tions Commission will find it comparatively easy to suppress
the nuisance. It is not difficult nowadays to locate the source
of a disturbance and, once located, the owners o¢ thos:
responsible for maintaining the nuisance can then be halel
into court and fined, if there is no abatement of the noisa-
producing agencies.

Of course, the passing of such laws will immediately
make it unlawful for electrical or other manufacturers to
put upon the market appliances or devices which will creat:
radio disturbances. This, however, presents no insurmount-
able difficulty, because it is only a matter of correct design
and the application of certain safeguards (which any manu-
facturer can take) in order to make his product free from
man-made static.

It is to be hoped that within the next few years with ade-
quate laws, man-made static will have been eradicated.
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THE RADIO MONTH

DOCTORS ASK
RADIO CHANNEL

AKING a cue from the
Tpolice radio systems, a
physician’s paging service
which has made a business of locating
doctors for their patients for a number
of years applied, last month, for a fre-
quency in the ultra-short wave band be-
tween 30 and 50 megacycles. This fre-
quency will be used, according to the
application, for sending out calls for
physicians en route to other calls.
According to the application, “Al-
most all doctors travel by private auto-
mobile and we frequently receive a call
for a doctor five minutes after he has
left his office and is perhaps traveling
home to the suburbs 40 to 60 miles
away. It may take him 2 hours to get
home and 2 hours to come back and that
4 hours gained might frequently be
the means of saving a patient’s life.”
It is proposed to set upa NATIONAL
NETWORK of such radio eall stations.

The doctors thus ecalled would receive

full instructions by wire telephone.

BOWDOIN
SCIENTIFIC CRUISE

AST month, the famous

L ship Bowdoin which has

figured in several ex-

peditions in the polar recions, started

on an expedition in the Bay of Fundy

to make studies of a meteorological,

geological and biological character.

Magnetic disturbances that have been

reported near the Machias Seal Island
will also be investigated.

The ship has been fully equipped
with radio equipment to operate on 28
megacycles, and on the 75- and 20-meter
phone bands. The station has Cana-
dian call VE1IN and is the only
American-operated Canadian amateur
station, as far as known.

The radio equipment and operators on the Bowdoin,
on her Kent's Island expedition.
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TRAFFIC LESSONS
BY LOUDSPEAKER

N automatic phono.-am-

A plifier was demonstrated,

last month, in St. Louis,

Mo., to educate pedestrians to use cau-
tion at a dangerous intersection.

Every second time the light turned
red in one direction, a voice, recorded
on a phono. record, announced the fol-
lowing message: “Attention, pedes-
trians! This intersection is a transfer
point between busses and street cars.
Hundreds of pedestrians cross here
daily, and several were seriously in-
jured last year because they did not
comply with the traffic signals. Awoid
accidents by starting at the instant the
light flashes green.”

The warning was audible above the
noise of traffic at each corner of the
traffic intersection. Such automatic sig-
nals should be of tremendous service in
reducing traffic accidents.

MUTUAL—
3RD NATIONAL NET

OMPLETION of negotia-

C tions by which the Don

Lee Network of Cali-

fornia will become a member of the

Mutual System was completed Ilast

month-—thus making the Mutual Net-

work the long-heralded third nation-
wide hook-up.

The rise of the Mutual Network has
been one of the sensations of the broad-
cast industry. Within two years the
chain has advanced from the simple
exehange of programs between three
powerful stations, WOR, WGN, and
WLW, to the “third Chain.”

RADIO-CRAFT
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Photo—St. Louis Star-Times

Above, the speaker installation at a busy crossing
in St. Louis, Mo.

Left, the amplifier and automatic recording device
in its compact metal case.

PUBLIC UTILITIES
ENTER RADIO
SERVICE

F interest to the Service
O Man 1is the pamphlet
issued last month by a
large utilities corporation supplying
electric power to the Metropolitan area.
The folder advertised a radio check-
up including inspecting and cleaning
chassis; inspecting speaker and con-
nections; checking all power connec-
tions; testing and labelling all tubes;
cleaning interior of cabinet; checking
aerial installation; inspecting aerial
and ground connections; inspecting
lightning arrester; and, free estimate
of any additional repairs.
For this service, a standard charge
of $1.50 is made.
This ad. threatens to start a new era
in service work and rates, under the
supervision of the public utilities. Just
what effect this will have on the in-
dependent Service Man remains to be
seen!

NAB ATTACKED

N aftermath of the fight

A last December, regard-

ing the music rights and

the rates charged by music publishers to

radio broadcasters, popped up last

month when a member of the National

Association of Broadcasters threatened

to form a new broadcast station organ-
ization.

Assailing the NAB, chiefly about the
difficulties over music rights, Isaac D.
Levy of Philadelphia asserted that it
will be “only a short time - before the
organization collapses if you run it this
way.” )

The difficulties, incidentally, with
Warner Brothers and the American So- :
ciety of Composers, Authors and Pub- |
lishers have never -been settled, and ;
stations were forced to make individual !
arrangements for the use of music; -
OCTOBER,
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IN REVIEW

““""HHHHHHHHHHHHHHHHHHHHHHHHHHHHH"H“"HHHHHHHHHHHHHHHHHH""HH"HHHHHHHHHHHHHHHH

'Above. the unit installed in every Fire Station—
\it consists of an alarm and an amplifier.

Right, the Central Headquarters amplifier.

P.A. AND THE
FIRE ALARM

UBLIC address entered

Pthe fire fighting business

last month when a new

system was demonstrated to insure the

correct dispatching of fire fighting ap-
paratus.

In the old system, a man on watch re-

_ceived the address and instructions
when emergency calls were received,
and he passed these instructions to the
firemen who answered the call. In the
case of similarly-sounding street names,
such as Main and Wayne, the man on
watch could very readily make a mis-
take, thus causing costly and dangerous
delays.

With the new ‘“Talkalarm” system,
demonstrated in Bridgeport, Conn., the
alarm and instructions are projected
over a P.A. system so that every man
in the fire station hears the instructions
—which are sent from a central station
to every fire house in the entire city.
This method reduces to a negligible ex-
tent the chance of error. It also in-
creases the speed of answering alarms.

Electronic apparatus has thus found
another useful application in aiding
firemen to uphold public safety.

TELEVISION TESTS
STARTED

AST month, amid much
L secrecy, the television ex-
periments of RCA from
the Empire State building were begun.
A demonstration was given to RCA
licensees showing what was being done
—an announcement was made that no
results could be expected from the ex-
periments for some months—amateurs
"in the metropolitan area found that loud
signals could be heard from the 10 kw.
transmitter—and the No Admittance
sign on the 85th floor of the Empire
State building was found to mean what
it read! . N

RADIO-CRAFT

STARS CHARGE
BOOTLEGGING
SERIES of suits to pre-
A vent broadcast stations
from transmitting re-
corded music classed as “hootlegged”
entertainment, were started, last month.

Paul Whiteman brought suit against
station WNEW:; and individual suits
were started by Lawrence Tibbett, Don
Voorhees, Frank Crumit and Walter
O’Keefe, against other stations.

These suits were brought against
stations or recording companies for
“capturing” programs which were sub-
sequently cut down and sold.

It was stated by Mr. Voorhees that
these—“bootleg recordings are modified
and altered so as to contain advertising
material and announcements of new
sponsors who thus have the use of the
talents of myself and other artists with-
out payment of any compensation for
them.”

Tibbets reserved for himself all rights
but “home” use of his recordings.

In reply to these charges, one of the
defendants intimated that they under-
stood that the music was public proper-
ty once a record was purchased.

MOON TURNS ON
EXPOSITION

N keeping with the prec-

I edent set at recent scien-

tific expositions, the open-

ing of the Great Lakes Exposition, last

month, was officially marked by having

the lights turned-on by the illumination
from an astronomical body.

In this case, a telescope in_ Cleveland
was trained on the Moon and the first
variation or “wink” automatically
tripped a relay, operated from a photo-
cell, throwing-on the lighting circuit. -

for OCTOBER, 1936

Radio is now such a vast and diversified art it becomes nec-
essary to make a general survey of important monthly de-
velopments. RADIO-CRAFT analyzes these developments
and presents a review of those items which interest all.

A CATHODE-RAY
DIRECTION FINDER

AR-REACHING results

Fwere obtained, last month,

in tests made by the Coast

Guard of a new cathode-ray direction

finder invented by Edward Hefele, who

has developed other radio devices for
flying.

The tests of the Coast Guard were
carried out over mountainous, flat, and
rolling country, as well as over water,
both in daytime and in darkness. It
was found that reliable bearings could
be obtained through heavy atmospheric
disturbances as well as through inter-
ference from other radio signals on the
same frequency as the observed station.

In operation, the cathode-ray pat-
tern gradually opens from a vertical
line into an ellipse on approaching a sta-
tion, until finally, when directly over
the radio station an almost perfectly
circular pattern is obtained. The “di-
rectional sense” was found to be en-
tirely automatic, the approach and de-
parture from any broadeast or beacon
station being at all times apparent. The
“sensing” of the equipment installed in
the Coast Guard test plane was de-
signed so that when the device was ar-
ranged for homing purposes and ap-
proaching a station, the vertical beam
would incline to the left, indicating that
the plane was swinging to the right of
the observed station. :

In addition to functioning as a radio
direction finder, homing device, right
and left indicator, and non-directional
receiver, the Hefele cathode-ray device
was found to give a very accurate line
of bearing and directional indications
of electrical storms.

An outstanding advantage of this de-
vice is the ability to give accurate bear-
ings on signals of comparatively low
signal strength—say 50 microvolts-per-

(Continued on page 231)

CATHODE: RAY

DIREGTIONAL
FINDER

 INDICATOR

MAGNETIC
COMPASS

The cathode-ray direction finder indicator, ins
stalled aboye the magnetic compass and artificial
horizon in the Coast Guard plane. o
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Fig. B. Prof. Dickinson at the conirols.

WHEN THE "RAISE -LOWER ™ SWITCH

15 OPERATED. THE PHONQOGRAPH

NEEDLE REMAINS POISED ERACTLY

OVER YHAT PORTION OF THE

PHONOGRAPH RECORD ON WHICH
1T 15 LOCATED. — 7

"RAISE - LOWER
SwiTCH
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ELECTRONIC CONTROL
SYSTEM

AT VASSAR COLLEGE

The first published description of a unique centralized
control for reproduced musical entertainment.

AN DR EW HALB RAN eI I

HAT IS claimed to be the most
novel and original control sys-
tem is now in operation in the
Skinner Hall of Music at

Vassar College (Poughkeep- : R

applies to the magnificent new pipe or-
gan which, in addition to its 1'egu1gr
keyboards, is also operated by music

rolls as are also the grand pianos

T in the Hall of Music.

sie, N. Y.). Conceived by Operating a switch turns

Professor George 8S. off the lights and starts
Dickinson of the De- the stereoptican which
partment of Musie, automatically projects
this unique system and changes all or

any part of 52 lantern
slides.

Perhaps one of the
most ingenious fea-
tures of this novel sys-
tem 1is the synthetic
section of the pipe or-
gan. Although of most
modern design, the building

permits the instrue-
tors to go through
the entire lecture rou-
tine without moving
a step away from the
lecture table, mean-
while “cutting in” the
large organ, the radio or
phonograph, stereoptican,
piano, ete. by merely pressing
a button or closing a switch—
everything operating «utomatically!
Furthermore, the instructor can in-
terrupt at any point to explain certain
things in detail or he can repeat any
part of, or all, of the previous routine
at will. For instance, if one of Wag-
ner’s compositions is being played on
the phonograph and has reached a
point where some explanatory remarks
are necessary, the instructor pushes a
switch which automatically raises the
reproducing arm and holds it poised at
that exact point off the record, which
continues to revolve. After the neces-
sary comment, the instructor again
throws the switch and the needle en-
gages at the sume point on the record as
it was before the interruption. The same

TIME

IN ANY
RADIO

PUBLICATIO®

would not accommodate the giant
32-ft. organ pipes neceded for the

characteristic deep bass organ tones.

(Continued on page 232)

Fig. G. The reeds which replace large pipes.
RADIO-CRAFT OCTOBER, 1936

Fig. E. The compact §0-W, amplifier.
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Fig. A. Octal-base 2-V. tubes.

The development of the new receivers has
necessitated new and different tubes—

mark an impor

Fig. B. A series of low-current, 6-V. octal-base tubes. These new tubes .
tant advance in radio equipment for the car owner. Fig..C.The 6N5''eye."" tube.

16 NEW TUBES!

some of the most interesting of these are
described, including a new car-radio series.

HE DEVELOPMENT of the new
1936-37 line of radio receivers and
the activities of engineers in the
sundry laboratories throughout the
country have resulted in the announce-
ment of many new tubes, this month.
And since it is the duty of every
radio man to keep up-to-date concern-
ing new circuits, parts and devices,
some of the most interesting of these
new tubes are described below, together
with comparisons with other existing
tubes designed for the same purposes.
Of vital interest to the designers of
automobile, universal-current and bat-
tery receivers is the introduction by Na-
tional Union and Raytheon Prod. Corp.
of a- new series of 6.3 V. tubes which
consume only 0.15-A. filament current
as compared to 0.3-A. for previous 6.3
V. tubes. The resulting saving in bat-
tery drain in a car receiver can readily
be appreciated when it is remembered
that this means cutting the filament
drain in half! Tube engineers cannot be
complimented too highly on this truly
outstanding achievement!
Five tubes have been announced, to
_date, in this line of low-current types.
All 5 are housed in glass bulbs and with
the exception of one, the 6N5 (a 6-prong
indicator tube), they are equipped with
optal (8-prong) bases and caps.

L

Fig. D. The 6B8 metal

J. H. GREEN
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6D8G Characteristics

Heater voltage

Heater current

Plate voltage .

Anode-grid voltage (grid No. 2)
Screen-grid voltage (grids No. 3 & No. 5)
Control-grid voltage (grid No. 4)
Oscillator-grid resistor (grid No. 1)
Conversion conductance .

Conversion Rp

6.3 V 6.3 V.

0.15 A 0.15 A.

135 V. 250 max. V.
135 V. 250 *max. V.
675 V 100 max. V.
—3.0 V —3.0 V.

50,000 ohms 50.000 ohms
325 mmbhos 500 mmhos
0.40 meg. 0.32 meg.

Control-grid bias for conversion conductance — 10 mmhos. —25 V. —38.5 V.

Triode mutual conductance (Egl = 0)
Cathode current
*Through a 20,000-ohm dropping resistor.

Interelectrode Capacities
(With form-fitting shield)

Oscillator input 6.0 mmf.
Oscillator output 5 5.5 mmf.
Oscillator-grid G; to Anode-grid Gg 1.0 mmf.
R.F. input . 8.0 mmf.
Mixer output = 11.0 mmf.

g 0.3 mmf.

Grid G, to plate

6D8G—Frequency Converter. This

tube is a frequency -converter type,
similar in purpose to the 6A8 metal
tube. The characteristics, with the ex-
ception of the filament current, are ap-
proximately the same as for the 6A8G.
The conversion conductance is 500 mi-
cromhos.

6L5G—Triode Voltage Amplifier. This
tube is a triode voltage-amplifier, suit-
able as an audio amplifier of medium
gain, low distortion and high output. It
is similar to the 6C5 metal triode, with

1,150 mmhos 1,000 mmhos
8 ma. 13 ma.

the exception of a slightly lower ampli-
fication factor and lower filament cur-
rent of 0.15-A.

This triode has the least distortion
of any in the “octal” series.

6L5G Characteristics

Heater voltage 6.3 V. 63 V.
Heater current 0.15 A. 0.15 A.
Plate voltage 133 250 V., max
Control-grid volt-
age —5.0 —9.0
Plate current 3.5 8.0
Plate resistance 11,300 ohms 9,000 ohms
Amplification
factor 17 17
Mutual conduc-
tance 1,500 1,900
Interelectrode Capacities
(With form-fitting shield)
Grid-to-plate 2.7 mmf,
Grid-to-cathode 3.0 mmf.
Plate-to-cathode 5.0 mmf.

(Continued on page 234)

Fig. I. The base connections of the |6 new tubes described above. Note particularly the new twin-pentode output tube.
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'SEE THESE NEW RECEIVERS
AT THE RADIO SHOW

It is the duty of every professional radio of the new 1937 receivers will be of excep-

man to keep informed of the

velopments that are taking place.
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GLANCE into the kaleidoscope

of radio development this year re-

veals many unusual and interest-

ing new sets. The receivers this
year are by far more attractive in their
cabinet appearance than those of recent
years. Increasing sales have encouraged
manufacturers to make larger and more
complete models, as demonstrated by
the examples on the facing page at the
left. The technical features of some of
the most popular mannpfacturers are
outlined on this page and in the two
following pages. These models, in gen-
eral, will be shown for the first time at
the Radio and Electrical Show in New
York, beginning September 9th.

(At the time of publication, schematic
circuits were not available for these
sets—they will be published in succeed-
ing issues.—Editor)

RCA MFG. CO. (A)

Model 10-T. “Higher Fidelity” is pro-
vided by this all-wave receiver, which
has an output of 9 W. from its beam-
power tube. It uses the Magic Brain,
the Magic Eye, and the Magic Voice!
The tubes are 10 in number, and all-
metal. The selector dial shows only the
scale in use, so there can be no confu-
sion as to the frequency tuned in. A
separate, slow-motion dial makes for
ease of logging. Air trimmers of the
plunger type make the set impervious to
heat and humidity, and ordinary me-
chanical strains; magnetite-core LF.
transformers also add to the perman-
ence of alignment, as well as adding to
selectivity and sensitivity. The fre-
quency range is 150 to 60,000 ke.

GENERAL HOUSEHOLD UTILITIES CO. (8B)

Model 1541 Teledial Console. The most
startling feature of this receiver is the
Teledial, whereby the desired station is
tuned-in by mere insertion of the fin-
ger, followed by a single pull of the dial.
The station will be automatically tuned-
in to perfect resonance. The reproduc-
tion is true high fidelity, and the speak-
er system is built with 3 separate units
to cover the complete audio spectrum!
The speakers are mounted on a special
resonator to further enhance the tone
quality. Manual tuning is made easy by
the Colorflash dial, with 2 hands, so that
dial settings may be read just like the
hands of a clock. Tone compensation is
provided for both bass and treble, each
of which has a separate audio system.
The receiver uses 15 metal tubes and
tunes from 650 to 70,000 kc.

UNITED MOTORS SERVICE (C)
Delco Model 3209 32-V. receiver. The

RADIO-CRAFT  for

technical de-

most surprising feature of this receiver
is that it works on the 32 V. power
lines, with this voltage as the maximuwn
in the receiver. The power output is
very high and a highly-efficient circuit
assures maximum results. A control is
provided to enable equivalent results to
be obtained no matter if the line voltage
varies between 26 and 40 V. Eight tubes
are used and the output stage is push-
pull parallel to assure sufficient power
on the low voltage available.

GENERAL ELECTRIC CO. (D)

Model E-155. “Focused Tone” is a
term used to indicate the automatic tun-
ing used in this receiver. Even if the set
is not tuned exactly to the incoming sta-
tion, the circuit tunes itself so that per-
fect reception is assured. When this
occurs, the dial illumination changes
from red to green, and the station call
lights up on the dial. The local station
calls are on a strip which is inserted
according to the geographic location of
the receiver. This model covers from
140 to 70,000 kc., and has a power out-
put of 35 W.—from beam-power tubes.
There are 15 tubes used which serve to
drive the 15-in. speaker to full power.
A knob may be operated to silence the
receiver when a station is being tuned
in, then when the dial color changes,
the knob is released and the station will
be found perfectly tuned in!

CROSLEY RADIO CORP. (E)

Model 167 Console. The “Phantom
Conductor” (volume expander) and
base compensator, together with the
special 15-in. speaker enable the full
capabilities of the push-pull 6N6
“beam” output tubes to be realized.
There are 13 tubes used, all metal ex-
cept the “Phantom Conductor” tube.
Tuning is especially easy with the so-
called “Magna-Ceramic” dial, which is
arranged to log stations by time instead
of by wave or frequency if so desired.
The ‘“Cardiamatic” tuning unit is
mounted on rubber and carries all R.F.
coils and tubes together with the tuning
condenser and band switch.

NOBLITT-SPARKS INDUSTRIES, INC. (F)

Rhythm King Model 1127. Eleven
metal-glass tubes are used in this large
console receiver which covers the full
wave-range. A 12-in. speaker assures
fullest tonal quality from the push-pull
6N6G output tubes. The electric-eye
tube together with a traveling-spotlight
station finder make for ease of tuning.
The dial is dual-ratio drive and ball-
bearing. An automatic built-in aerial

OCTOBER, 1936

tional interest.
A study features of these sets are discussed below.

Some of the outstanding

tuning system assures maximum results
on all wave bands.

PHILCO RADIO & TELEVISION CORP. (G)

Model 116X DeLuxe. Automatic tun-
ing which is operated exactly like the
familiar dial telephone (except that to
tune in any station it is only necessary
to operate the dial once) is offered in
this large console. Magnetic tuning
makes this possible, and also makes reg-
ular manual tuning much easier. The
high-fidelity sound system has an un-
distorted output of 15 W, and is repro-
duced by the “cathedral” speaker with
acoustic clarifiers and inclined sounding
board. Two separate tone controls en-
able compensation of both treble and
bass. The “spread-band” dial carries
names and locations of foreign stations
and spreads them 6 times farther than
usual! The balanced superhet. circuit
uses 15 high-efficiency tubes.

ZENITH RADIO CORP. (H)

Zephyr Model 7D-148. Modernistic de-
sign is shown in this unique A.C.-D.C.
receiver, which uses 7 tubes in a super-
het. circuit. The power output is 1.5 W,
which feeds a 10-in. speaker. Three
bands are covered by the receiver, which
has a continuous tone control and a
split-second station re-locator.

CONTINENTAL RADIO & TELEVISION
CORP. (I)

Admiral Model AM 387. The “Tilt-
Tuner” set allows the owner to tune in
a station without the necessity of bend-
ing over, since the dial is at an angle
that makes it easy to see from almost
any position. In addition, the set fea-
tures twin 12-in. speakers, automatic
tone control, automatic bass compensa-
tion, and an undistorted power output
of 30 W. The tuning range is from 15
to 2,000 meters, and 17 tubes are used.
The 11-in. dial features “Finger-Flick”
tuning and a visual station indicator.

STROMBERG-CARLSON TELEPHONE MFG.
CO. {J)

Model 145-L. Phono. reproduction as
well as radio may be had from this set.
It will play and shift 15 records of any
make and 10- or 12-in. size. The output
is true high fidelity, made even better
by the “acoustical labyrinth” and the
beam-power tubes (which provide an
output of 9 W.). “Tri-Focal Tuning”
uses the 6E5 tube in a circuit that is
effective at any signal strength. Tun-
ing is further aided by the Deluxe In-
dex Selectorlite dial, which has each
range exactly spotted, and which illum-

(Continued on page 235)
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The appearance of some of the smaller sets sets are filled to capacity with new technical -
to be shown at the New York Radio Show features which will be attractive to radio men.
can be seen at the right. Even the smaller These sets are described below.

FREED MANUFACTURING CO. (1)

Model P-55. Here is a portable re-
ceiver in which 5 tubes are made to pro-
duce the results of 7. All batteries are
self-contained in the fabrikoid covered
case. A Perm-O-Flux permanent-mag-
net dynamic speaker assures a tone
quality equal to that of small A.C. re-
ceivers. The superheterodyne circuit
tunes from 540 to 1,700 ke.

PHILCO RADIO & TELEVISION CORP. (2)

Model 604. A new and novel design is
originated in this A.C.-D.C. compact
superhet. Five tubes are used ending in
a pentode audio system. The 45-deg. dial
may be seen equally well with the oper-
ator in either a standing or sitting
position; all controls are mounted on
top of the case to facilitate tuning. The
dial has 2 speeds and a color station in-
dicator which names and locates for-
eign stations, also 2 glowing-beam sta-
tion locator. Fixed bass compensation
assures proper bass response at low-
volume levels. The cabinet is highly fin-
ished on all sides and has 2 speaker
grilles, so that programs may be heard
as well from either side.

INTERNATIONAL RADIO CORP. (3)

Kadette Model 400. This battery re-
ceiver has self-contained power supply
and is furnished with a 6%-in. Perm-
O-Flux (permanent-magnet) speaker.
Four tubes are used, 2 of which are the
double-purpose type. The superhet. ¢ir-
cuit is designed to cover from 540 to
4,300 ke. A ‘“battery saver” enables
maximum service to be obtained from a
set of ““A” batteries.

FAIRBANKS, MORSE & CO. (4 and 9)

Model 91T4. This mantel type set has
many features found only in the larger
console types. For example, the 1st-
detector is the 6L.7, and a separate oscil-
lator is used. Also the output stage is
a 6L6 so-called beam-power tube. A
cathode-ray tuning tube in connection
with the “Semophore Dia!” makes for
case of tuning. The chassis has a shield
which completely covers the top and
serves to exclude foreign noises and to
keep out prying f 1gers

PIERCE-AIRO, INC. (5)

DeWald Model 618. Modernistic de-
sign is shown in this compact A.C.-D.C.
receiver. It is beautifully finished and
of such style that it will “fit” most any-
where in the home. Six tubes are used
in the superheterodyne circuit. Only the
dial scale in use lights up, and the fig-
ures are large and easily read. The re-
ceiver tunes in 3 bands, 18 to 52 ke., 60
to 190 ke., and 180 to 555 ke.

STEWART-WARNER CORP. (6)

Model 1641. Six of the newest type
2-V. tubes are used in a superhet. cir-
cuit in this receiver, the class AB out-
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put stage producing 1.5 W. undistorted
power. The battery drain is 1.7 A. at 6
V., and no “B” battery is needed since
the high voltage is supplied by a built-in
unit using a split-reed rectifier. The
{requency range is from 140 to 7,000
ke. in 3 bands. Delayed A.V.C. and full-
variable tone control are other features.

\(NESTINGHOUSE ELECTRIC SUPPLY CO.
7)

Model WR-214. The “Spectrum Dial”
of this receiver is especially interesting
since it makes easy the identification
of the various wave bands by applica-
tion of the simple colors of the spec-
trum. The “Precision Eye” (a 6E5
tube) is used as an aid to tuning. Nine
tubes are used in the superhet. circuit
which includes push-pull output. The
dial is dual ratio, 18 to 1 and 60 to 1.
The precision tuner contains the high-
frequency coils and tuning condenser in
one central unit.

WILCOX-GAY CORP. (8)

Model A-17. Six tubes are used in an
A.C.-D.C. circuit in this receiver. It
is a superhet. with a 3-gang tuning con-
denser, and a ballast tube. Variable tone
control and A.V.C. are also features.
The 6%-in. dynamic speaker affords
fine quality, due to the use of a large
vent in the rear of the case. A phono.
jack provides for this type of entertain-
ment and the receiver is designed to
cover 3 wave bands from 18 to 550
meters. The drum style case is 14%-ins.
in diameter and 8 ins. deep.

- UNITED AMERICAN BOSCH CORP. {10)

Model 640. The “Automatic Maestro”
in these receivers is said to “act like
an orchestra leader to coordinate the
incoming music and to quiet discordant
sounds.” It also eliminates 100 soldered
connections and 90 per cent of all wir-
ing. The tuning range is from 540 to
16,500 ke. Noise suppression is included
as well as a built-in wavetrap in all sets.
The “Semaphore Tuning” aids in tun-
ing a station in properly. This is a
T-tube receiver.

NATIONAL CO. (!1}

Model NC-100 receiver. The most
nevel feature of this ‘“communication”
receiver is found in the tuning coil
band-changing system. All high-fre-
quency coils are mounted in a cast-
metal case, and the whole case slides
lengthwise of the chassis, connection be-
ing made by pins on the case which slide
through clips mounted directly under
the tuning condenser gang. The band-
spread is continuous over the whole
range of the receiver and is obtained
mechanically by the special dial. Other
features include a tuning “eye,” A.V.C.,
beat oscillator, crystal filter, and push-
pull output, in the circuit which uses 12
tubes.

RADIO-CRAFT

PILOT RADIO CORP. (12)

Model 304. For A.C.-D.C. receivers,
this set has exceptional output power.
A double push-pull circuit is used to
provide 4 W. undistorted output, which
is more than many console sets can pro-
duce. The tuning range is 525 to 23,600
ke.; and the band switch controls
colored lights to show up the band in
use. The circuit employs 11 tubes, in-
cluding the Tuning Beacon tube. An
acoustic compensator in the 10-in.
speaker provides adequate diffusion of
sound. Double shielding of the chassis,
plus the inclusion of a power line filter,
insure quiet reception. :

EMPIRE RADIO CORP. {13) \

Model 207. Cathode-ray visual tuning
is used in this compact receiver. It has
a 6-tube superheterodyne circuit of the
A.C.-D.C. type. The tuning range is 550
to 18,000 ke. in 3 bands. No aerial is
reeded as one is built-in. The dial is’
large and easy to read and is illu-
minated in 4 colors.

SIMPLEX RADIO CO. [14)

Sportsman Model AA. A new port-
able receiver, which may be operated
anywhere, and includes all batteries and
aerial in a case measuring 9% x 8% x
4% ins. deep, with a total weight of
only 5% Ibs. The tuning range is from
540 to 1,750 kec., and the dial is so cali-
brated. Standard-size batteries are used,
and the circuit includes A.V.C. The case
is finished in waterproof material. Four
tubes are used in a superheterodyne
circuit.

SEARS, ROEBUCK AND CO. (15)

Election Model. Made to sell at a low
price, this “compact” offers many fea-
tures. The cabinet is moulded in modern
design and may be had in 3 color
schemes. Five tubes are used and the
speaker is of the .dynamic type, en-
abling fine reproduction of the 2 W. of
audio power. The dial is calibrated in
ke. from 540 to 1,720; which is the
tuning range of the receiver. An iron-
core antenna coil assures high sensi-
tivity from the T.R.F. circuit.

?IE;’VART—WA RNER-ALEMITE CORP., LTD.

Good Companion receiver. Three fin-
ishes are offered for this novel set, all
chrome, antique copper or black leather-
ette with chrome facing. The 4-tube
superhet. circuit uses 8 double-purpose
tubes in an A.C. connection. A wave-
trap removes objectional -code inter-
ference.

This set is 10 ins. high. The extremely
novel design is Canada’s contribution to
unusual receiver design, for this set is
a product of a Canadian radio receiver
manufacturer. The set illustrates a
successful attempt to break away from
“traditional” radio receiver appearance.
for
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TECHNICAL FEATURES IN -
RADIO RECEIVERS FOR 1936-'37

Fig. A. The Selector dial of the RCA Victor line.

> SLIDING-RULE TUNING SCALE

L LOCAL STATION PERSONALIZER

Fig. B. General Electric's Colorama dial changes color.

Fig. C. The “automatic telephone" Teledial of the Grunow line.
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In examining the features of the 1937 line of
radio receivers it is interesting to note that
dials and tuning systems seem to be para-
mount.

TR RN R

standing manufacturers contain certain new fgatprgs
which the sets of the previous year did not contain—
thus is progress attained! .

The radio receivers soon to be shown at the Fall radio
shows throughout the country have many outstanding new
departures which will be attractive to the set user and
the technician alike. A few of these technical features—
the outstanding one—are described briefly below. (Addi-
tional details—service diagrams, etc.—as rapidly as they
are released by the manufacturers will appear in subsequent
issues of Radio-Craft.)

Selector Dial and Band-spreader. A feature of the new
RCA Victor line is the dial, shown in Fig. A which is “edge
lighted” for complete illumination. As the band switch is
turned to shift from one wave band to another, the scale
for each band moves into position in the semi-circular open-
ing in the escutcheon. This permits only the scale in use to
be seen which greatly facilitates tuning—especially for
listeners who are not familiar with the technical side of
radio.

Another part of the dial assembly is also worth noting.
This is the “band spreader,” which is a slow-motion mech-
anism which spaces out the c¢rowded parts of short-wave
bands. Part of this vernier action is the dial scale shown at
the lower portion of the dial escutcheon in Fig. A. This dial
moves with the vernier, thus providing an exact indication
of the positions of the main dial and the vernier dial, for
finding stations again after they have once been logged.

Magic Voice. This feature found in RCA Victor sets is
designed fo remove cabinet resonance—thus eliminating one
of the outstanding obstacles in the path of high-fidelity
reception from sets installed in console cabinets. The prin-

EACH YEAR, the radio receivers presented by the out.

ciple of operation depends on changing the normal resonant .

frequencies of the cabinet, which cause the “boom” to fre-

quencies which are not audible or at which the normal re-

sponse of the set is low by means of a group of metal tubes
which are “tuned” to these resonant frequencies, thus help-
ing to produce a “level” response. (The “resonant tube” idea
has been discussed in past issues of Radio-Craft.) ..The
speaker compartment of the set is sealed, instead of being
open at the back in the usual manner, the only openings
being through the tubes. The interior of the cabinet is
shown in the cut-away view in Fie. D. )

The Colorama Dial. One of General Electric’s contribu-
tions to radio progress, as shown in their new model, consists
of the Colorama dial which simplifies accurate tuning. The
dial is illuminated with a red light, between stations, and
when a station is incorrectly tuned, but as soon as the station
is correctly tuned, the light changes from red to green, thus
indicating visvally when the position of best quality is
achieved. See Fig. B. To aid this condition, an eutomatic
tuning or frequency control is included which compensates
for inaccurate tunine! Such systems were described in a past
issue of Radio-Craft. .

Local Station Personalizer. Another portion ¢f the dial
is the Local Station Personalizer which consists of a strip,
mounted below the regular tuning scale, containing the call
letters of a number of the local stations. (A strip is available
for each of the big listening areas— New York, Chicago, etc.)
As each of these stations is tuned in, the call letters are
illuminated. o o

The Teledial. This new dial, a contribution of Grunow,
combines the automatic telephone selector dial with which we

RADIO-CRAFT for ° OCTOBER, 1936
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RESONANT
TUBES

(A

Fig. D. These resonant tubes eliminate ''‘boom."

are familiar in the “dial telephone” system, with radio
reception. (Dial operation of radio sets as practiced in
Europe has been described in past issues of Radio-Craft.)
As shown in Fig. C, the dial used in this make of set has
an outside rim with holes containing the call letters of 15
favorite stations, which are tuned-in simply by inserting
a finger in the hole and turning the disc until the desired
hole is centered at the bottom. A system of automatic tuning
control, which electrically adjusts the set to exact resonance
with the station, makes this dial tuning possible. Silent
tuning between stations on the Teledial is also used to make
the system more attractive for the listener.

The dial enclosed by the automatic tuner, called the
“Colorflash” airplane dial, is illuminated in only that por-
tion of the scale (for the particular band) which is being
used.

The Clock-Tuning Gemloid Dial. Logging stations on the
new Emerson sets, especially on the short-wave bands, is
simplified by the new-type dial used. As shown in Fig. E,
this dial contains the usual airplane-type scales. But around
the outside of the dial are 12 roman numerals corresponding
to the numbers on a clock face. A vernier indicator needle
(hand) is geared to rotate 12 times as fast as the main
tuning indicator so that in logging a station all that the

Fig. H. The Zenith Target tuning and station re-locator.
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Fig. E. Emerson's Clock tuning dial.

)

Fig. F. Crosley's Vibracoustic sounding board.

listener has to do is record the “time” indicated by the two
hands, with the band in use!
The wave bands are individually illuminated as they are
switched-in by the wave-change knob.
Vibracoustic Sounding Board. The Vibracoustic Sounding
Board found in the 1937 line of Crosley sets has been de-
(Continued on page 233)

SHORT WAVE-FOREIGN
AMATEUR=AIRCRAFT .
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Fig. G. The Tri-Focal tuning system of the Stromberg sets.

Fig. I. Sears' Automatic Flash Tuning control.
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PLUG-IN
_— €CQIL

Fig. A. The appearance

of the set when ready to

operate. Note the plug-
in coil on top.

ESIGNED especially for the beginner, this compact
1-tube (2 tubes, if A.C.-operated) receiver, shown
complete in Fig. A, is truly “universal” in application,
as it may be used with batteries or with any kind of

commercial power supply.

For compactness and efficiency, the new type 6C5 is used
as the regenerative detector; and all parts are contained in
a small metal “cash box,” measuring only 7 x 2% x 3 ins.
wide. The plug-in coil socket is mounted on the top so as to
be easily accessible, while the controls are on what would
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Fig. |. The simplified pictorial circuit of the set.
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METAL
TUBE

HOW TO MAKE A
BEGINNER'S
POCKET RADIO SET

This I-tube set can be operated from any one of 3 sources
of power — batteries, and A.C. or D.C. power lines.
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ordinarily be the bottom of the box. It is not necessary to
open the case except to change tubes or make repairs.

The fundamental circuit is shown in Fig. 1, this same
circuit being used no matter what type of power is avail-
able. The 3 connections to the power supply are made at the
terminal board seen at the left of the case in Fig. B. This
particular photo shows the power line cord connected in
place for use of the receiver on a D.C. line, the connections
for this being shown in Fig. 2B. The various power supplies
illustrated in Fig. 2 are designed to take care of any pos-
sible operating conditions. If the receiver is to be used as a
portable, it may be operated on batteries, as in A of Fig. 1.
The use of dry cells is not recommended since the tube takes
0.3-A. heater current. The new type 6L5G (see pg. 201) may
be used in place of the 6C5, although it is slightly larger in
size, and the parts of the receiver will have to be rearranged
to accommodate it. This tube has a heater current of only
0.15-A.; this makes it practical for use with dry cells, since
the other characteristics are very similar to those of the
6C5. Although only a 90 V. “B” battery is shown in Fig. 2A,
louder signals may be had by use of 135 V.

The power supplies shown in Figs. 2B and C are both for
use with D.C. power lines of 110 V.—that in C having. an
additional filter to remove the ripple which is sometimes
quite annoying on these lines. Figure 2D shows the same re-
sistor cord used on a 110-V. A.C. line, with the high voltage
coming from batteries. For complete A.C. operation, Fig. 3,
it will be necessary to use another tube as a rectifier, a sec-
ond 6C5 tube serving this purpose. The 350-ohm line cord re-
sistor is again used, and in this case, the filter consisting of
R4 and C6 is needed. The entire power supply may be built
up in another case similar to that of the receiver.

The use of plug-in coils makes this an all-wave receiver,
and the coils may be bought as a complete set or they may

(Continued on page 241)
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~ ANALYSES of RADIO RECEIVER SYMPTOMS
- OPERATING NOTES
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Atwater Kent 165, 425, 665. These
models. have been serviced frequently
for the complaint of circuit oscilla-
tion and -hum. In almost all cases,
the trouble has been traced to a loss
in capacity of the second electrolytic
filter condenser, an 8-mf. unit. In
some few instances tone quality_will
be distorted and the hum condition
may not be noted. ~
.~ Where circuit oscillation is ex-
perienced and signal strength is de-
cidedly weak most of the stations
received being obtained at incorrect
dial settings with cross-talk, look
for an open-circuited type 57 1st
detector-oscillator bias resistor RI1.
This is a wire-wound pigtail type
unit connected as shown in Fig. 1A.

Atwater Kent 206, 376. Incorrect
dial calibration at the low-frequency
portion of the broadcast band is a
common complaint with these
models. To correct the condition, the
broadcast oscillator padding con-
denser must be adjusted. The ad-
justment screw is located to the
rear of the chassis and appears to
be & mounting screw of some sort,
set back slightly through an opening
in the rear wall of the chassis.

Atwater Kent 310, 510. An in-
operative receiver with the plates
of the type 80 tube heating exces-
sively may usually be traced to a
grounded filter choke, the coil wind-
ing short-circuiting to the laminated
core. In some cases an efficient
repair may be effected by loosening
the filter choke assembly and in-
serting a strip of insulating ma-
terial between the unit and chassis.
This can be accomplished only when
the choke coil is fully insulated from
the shield case by the impregnating
compound. Should continuity be ob-
tained between the laminated core
and the shield, it is necessary to
insulate the entire assembly from the
chassis with insulating bushings and
washers. Although the latter is not

strictly intended as a permanent
repair, it may be; providing the
case is labeled ‘‘hot” to prevent

possible ‘“’kicks” in the future, should
one hand accidentally be placed upon
the choke assembly, and the other
on the chassis.

Where the shadowgraph indicator
functions normally and the receiver
is inoperative, look for an open-
circuited R.F. choke in the diode
circuit, the open-circuit being due
to the pigtails of the choke. A volt-

age analysis with a set analyzer will
not disclose this condition, although
an ohmmeter connected between
either plate or grid of the second-
detector type 56 tube and - chassis
will readily point to the trouble. The
correct reading to be obtained here
is approximately 0.5-meg., the value
of the volume control. The open-
circuited choke is easily repaired.
The complaint of intermittent re-
ception on these models has fre-
quently been traced to poor internal
contact of the .0014-mf. oscillator
series condenser. As with a faulty
wave-band switch, the condition may
be reproduced by tapping the front
of the cabinet. Replacement of the
condenser is the only remedy.

Atwater Kent 318, 447, 557. These
models have been serviced upon a
number of occasions for the peculiar
condition wherein stations at the
extreme low-frequency portion of
the broadcast band cannot be re-
ceived. This symptom is not the
result of short-circuiting tuning
condenser plates as would be imme-
diately suspected, but is due to a
failure in the oscillator circuit of
the broadcast band. The trouble is
caused by poorly soldered connec-
tions at either the top terminal lug
of the.broadcast oscillator coil, to
which the blue rubber-covered lead
from a tap on the 3rd section of
the wave-band switch is connected.
or to the terminal lug adjacent to
the unused lug on the coil. There are
2 oscillator coils located near the
wave-band switch under the chassis.
The one in question has an unused
lug terminal. Fading and inter-
mittent operation occurring at the
low-frequency end of the broadcast
band has also been found due to
corroded or dirty contacts of the
oscillator section of the wave-band
switch :— clean with carbon tetra-
chloride.

Distorted, high-pitched and weak
reception, with the additional cir-
cumstance of a narrowing shadow-
graph indication, all of which may
also be of an intermittent character,
have been traced to the grounding
of the cathode terminal of the type
55 tube socket by one of the self-
threading screws used to hold the
bottom shielding plate of the chassis.
This screw projects just far enough
within the chassis near the cathode
terminal of the socket to make in-
termittent contact to the latter. The
screw may be loosened or a shorter

one installed, although the better
practice is that of removing the
chassis and bending the cathode
términal of the socket down to

effect greater clearance. When these
receivers are serviced for this condi-
tion, the lack of cathode voltage on
the type 55 tube as disclosed with
an analyzer, or an incorrect re-
sistance indication obtained in a
point-to-point analysis will show the
trouble to be present at this point.
1t should be remembered, however,
that when the bottom plate of the
chassis is removed, the difficulty
clears up.

Poorly soldered connections seem
to be a frequent cause for inter-
mittent reception on these models,
for example, a poor connection of
one side of the broadcast band oscil-
lator series condenser, a 420 mmf.
unit, to the frame of the wave-
band switch. In earlier chassis of
these models, the series condenser
is a 360 mmf. unit. It is advisable
when checking these receivers for
this complaint to pull upon all con-
necting leads with some insulated
instrument while the set is operat-
ing.

Fading or oscillator drift on the
short-wave bands has been corrected
upon several occasions by bonding
the frame of the wave-band switch
to the chassis with short lengths of
phosphor bronze drive cable, and by
cleaning the contacts of the switch
with carbon tetrachloride. When
performing this operation, the
wires to the wave-band switch
should not be disturbed too much
or dial calibration will change, mak-
ing re-alignment necessary.

When either the 1st and 3rd or
the 2nd short-wave bands are
found inoperative except for a hiss
or rushing noise at the low-fre-
quency ends of these bands, check
the connections to the 2 coils located
between the type 2A7 and R.F.
type 58 sockets. These coils are
partially held in position by screws
passing through a riveted bar ex-
tending across openings in the
chassis made for the coil lugs. One
lug on each coil is grounded to a
lug held in position by the coil
mounting screw. The short leads
between these lugs break either at
the coil or grounding Jug, producing
the condition described. A check
made between the control-grid of
the type 2A7 and chassis with an
ohmmeter or continuity device will
point to the trouble.

The volume control is occasionally

the cause of the condition wherein
the volume level abruptly lowers
and suddenly recovers. Pushing

or pulling upon the shaft discloses
the source of trouble.

Atwater Kent 317, 337, 856, 976.
Circuit oscillation experienced while
tuning on short-wave bands for for-
cign stations may often be remedied
by removing the ‘‘neutralizing’ coil
in the 2nd LF. transformer from the
screen-grid circuit of the 6K7 LF.
tube. The leads are colored yellow
and white. Unsolder these leads
from the LF. transformer and econ-
nect them together, lcaving the coil
open-circuited. To secure the great-
est possible gain from the L.F. stage,
the manufacturer has introduced
this “‘bucking” coil to overcome re-
generation. However, oscillation as
described on quite a few of these
models was eliminated by elimina-
ting the ‘“‘neutralizing’ coil.

Atwater Kent 328. Upon com-
plaints  of distortion with this
model, check the bias on the type

6F5, which should be approximately
1% to 2 V. A higher value will re-
sult in distortion and probably is
due to an increase in value of the
22-ohm bias resistor (pigtail wire-
wound unit, connected from high-
voltage secondary center-tap to
ground). A remedy is to cut the
Wood’s metal ends and solder the
resistance wire directly to the
terminals to which the resistor is
connected.

Clarion 480, Camden 1480. When
the condition of distortion and low-
signal strength is encountered on
this model, and the tunalite action
is poor, look for a tunalite bulb
with low gas content. The symptoms
described are a result of excessive
grid bias on the first audio type 56
tube, V2, whose grid is in the
tunalite circuit as shown in Fig.
1B. This arrangement operutes
somewhat as an inter-station noise
suppressor.

The complaint of intermittent re-
ception has been traced to a number
of causes on different occasions. The

most frequent offenders are the
0.02-mf. grid filter condensers in
the R.F., det. 1 and L.F. stages.

These units open-circuit as a result

of poor internal contact and produce

the complaint stated. When the
(Continued on page 237)
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receiver.

Fig. A. The front panel
of the 3-stage pre-
amplifier.

AVING contended with the an-

noyances resulting from bavely

audible signals, image inter-

ference, the inability to separate
stations on adequate channels, and a
prodigious amount of background noise
during a futile attempt to hear some
European stations, the following ques-
tion arose.

Why not build a radio frequency (or
“R.F.”) preamplifier as a separate unit,
having sufficient sensitivity and selec-
tivity that would remove these idiosyn-
crasies and yet involve no wiring
changes in the receiver? Enwrapped in
the first burst of enthusiasm, the pre-
amplifier was visualized as a highly
efficient electrical apparatus criticus in

which the merit of simplicity of control
would not be obtained at the expense of
performance.

Naturally, there were fundamental
decisions to be made. The booster would
use A.C. tubes and have its own power
supply, since taking power from the re-
ceiver might bring about further an-
noying complications due to the extra
load imposed upon the power trans-
former and the general lowering of all
voltages within the set.

DESIGN CONSIDERATIONS

The first real problem was a decision
as to what type of R.F. amplification
should be employed, regenerative or the
straight T.R.F. It is a fact that the
internal noises from irregularities in
the electronic flow in the tubes is in-
versely proportional to the gain in the
first tube, and that the noise produced
in this tube represents a very large per-
centage of the total noise in the output
of the receiver. Since the noise gener-
ated in the first tube is really the de-
termining factor of noise, and the sig-
nal-to-noise ratio of the tube varies di-
rectly with the gain, it is readily appar-
ent that for low noise level the first tube
should be operated at as high a gain as
possible.

Inasmuch as gain is essential, selec-
tivity is obviously of paramount im-
portance, too. As most forms of static
appear simultaneously over a wide fre-
quency range, it follows that the nar-
rower the band of frequencies admitted,
the lower the external noise level will
be; therefore, the more selective the
system is, the more effective will be its
suppression of atmospheric distur-

J. B. CARTER

MAKING AN ALL-WAVE

| | BOOSTER
| | FOR DX-ERS

The serious DX-er will find in this unit the
means for picking up those far-distant
stations which can be heard faintly ‘on his

bances. Selectivity however, is not a
constant quantity in any circuit, but de-
pends on the frequency. Since the selec-
tivity is proportional to the inductive
reactance, it would be directly propor-
tional to frequency but for the fact
that the resistance varies with fre-
quency. The resistance increases more
rapidly than the frequency, and for
that reason, the selectivity decreases
with frequency.

This decrease in the selectivity is
unfortunate, because a higher selec-
tivity is required as the frequency is
increased. This follows from the facts
that the separation of two stations de-
pends on the ratio of their frequencies
and also because stations are spaced in
the frequency spectrum according to
frequency differences. Therefore, on a
ratio basis, the higher the frequencies,
the closer are the stations, and thus
a greater selectivity is required to sepa-
rate them.

No single coil or condenser circuit is
capable of yielding sufficient selectivity
for modern needs. Using tuned circuits
in tandem with amplifier tubes is the
common method used in broadcast-band
receivers, but for high-frequency re-
ceivers it is not practical due to the
difficulties encountered in providing
adequate shielding. Instead of using
many tuners in tandem to obtain the
necessary selectivity, regeneration may
be used in a single tuned circuit. Re-
generation has the effect of reducing the
effective resistance in the tuned circuit
and therefore of increasing the selec-
tivity. Perhaps it should be said that
the gain is due to regeneration, but it
would be the same if the resistance in
the circuit were as low as the effective
resistance is in the regenerative circuit.

(Continued on page 236)
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HOW TO MAKE A
DIRECT-IMPEDANCE

BASS BOOSTER

The design of this add-on unit for increas-
ing the fidelity of existing sets is described.

L. M'TCHELL BARCUSIIIIlIIIIIIIIIIIllIIIIIIlIIIlIIlIlIIIIIPART |

OLLOWING the publication by the writer of articles
in the October, 1935, and April and August, 1936, issues
Fof Radio-Craft, describing several radio sets which
incorporated a low-note amplifier, the interest of the

technical world has been aroused to the exceptional possi-

bilities of such systems. Unfortunately, these 'articles were
of a nature which necessarily called for the construction of
an entire amplifier of fairly high cost in order to derive
the benefits possible from such a system.

Naturally those who already possess a first-class ampli-
fier or a good radio receiver do not wish to undergo this
heavy expense, but would far rather have a unit which could
easily be attached to their present amplifiers. This has
resulted in a world-wide demand for a simple low-frequency
booster of easy adaptability. In other words, as put by Mr.
E. G. White of Surrey, England, “I would like this network
to be an addition rather than an alteration of the existing
circuit.”

Having had several years’ experience with the problems
to be met in bringing out a unit of this type which would
perform satisfactorily, the writer realized that a number
of factors would have to be overcome. While the construction
of such an amplifier appears offhand to be rather simple,
actual experience has shown that the most careful design-
ing is required in order to meet the critical requirements.
Inasmuch as the speaker is the most vital component when
operating at these ultra-low frequencies, it had to be care-
fully selected from the many commercially available, but
mostly unsuitable for this work, and the circuit held in line
with the optimum requirements of the reproducer.

DEPTH

The most obvious and annoying shortcoming of contem-
porary amplifying systems is the almost total absence of
“depth” (power) in the reproduced music. The reasons for
this are manifold, and include such factors as: (1) speaker
inefficiency in the lower regions; (2) lack of baffle area; (3)

o T
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Fig. 1. At A, typical input to amplifier from a radio set; B, respdnse of L.F.
booster used as an amplifier; anddC, response of booster connected to.
a radio set.
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LOW-FREQUENCY
BOOSTER UNIT

Fig. A. The booster with its low-frequency speaker and a crystal phono. pickup.

losses in the amplifier; and, (4) distortion in the “incoming
signal”—whether it be microphone, phonograph or radio.

This fact has been recognized for a considerable while
and, as a result, a number of compensating schemes have
appeared, the first of which was the obsolete “tone control”—
which was found to be utterly futile; and later on, the in-
corporation of “resonant traps,” in the amplifiers, which to
some extent would enhance certain frequencies. That such
means of obtaining any degree of depth were unsatisfactory
from the very first is most clearly shown by the heavy
interest taken in the “L.F.” (low-frequency) booster.

Despite a great deal of discussion on the subject, it is
obvious to an observer that very little is really known by
the general technical world about the matter or its im-
portance. When the topic of low notes is brought up in
relation to an amplifying system, the average technician will
point to what he considers a good example of high fidelity,
whether it be a commercial set or one constructed by himself,
and reply that it does bring out the “lows.”

FICTITIOUS "LOWS"

What he refers to are a few indefinable noises that do
resemble low notes to a limited extent. They consist, for the
most part, of harmonics with a very small percentage of
the fundamentals. Enough of the lower frequencies are
present to give an illusion that these notes are really heard
when they are supplemented by the additional volume gained
by the amount of fundamental sounds reconstructed aurally
from the harmonics. (See, “How Do We Hear,” Parts I
and II, by N. H. Lessem, in, respectively, May and June,
1936, Radio-Craft.—Editor) This property of the ear which
enables us to recreate a small part of a note when nothing
but its harmonics are present accounts for more of the depth
found in radio sets than some people imagine. However,
these sounds are without “body,” although production of
this effect is by far the most important function of the low
notes in establishing the sense of true depth.

Anyone listening to an orchestra from the outside of a
building often finds that about the only portion of the music
to filter through the walls consists of those notes which
contain enough physical energy to vibrate the partitions
and thus transmit themselves through the structure. These
notes are in all instances of a very low frequency, usually
below the range of a typical amplifying system. On the
other hand, a radio set playving in the same room will either
not be heard at all or, if loud enough, will be heard outside
in the upper registers.

No radio recciver or amplifier can give the same sense of
depth unless it, too, can bring out these low notes with the
same power to actually vibrate heavier bodies, that the
original instruments produce. The lower notes must be FELT
as well as heard, and as the frequency lowers the former
function becomes of greater importance until finally the
threshold of hearing gives way to a soul-stirring feeling of
power in the deep vibrations. Herein lies much of the majesty
of an organ which is entirely lost in the feeble pipings of
gontemporary sound systems. It requires POWER to pro-
duce a low note.

This is readily shown by a comparison of the amounts of

(Continuwed on page 238)
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P-TO-DATE EQUIPMENT FOR

Read about these new devices for the sound fe.chnician.
Many of these units, each of which is especially suited to a
particular service, may be seen at New York's Radio Show.
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The P.A. specialist whese customers demand high-
fidelity phono. reproduction will be interested in
this item. (1159)

{20 WATTS)

HIGH-FIDELITY PHONOGRAPH
(1159)

(RCA Mig. Co., Inc.]

TRUE high-fidelity reproduction is assured with

this instrument. It has a “dynamic amplifier,”
and an audio response from 50 to 7,200 cycles.
Seven tubes are used and provide an output of
15 W. from the large 12-in. dynamic speaker.
The improved pickup has a spring-balanced
tone arm. A powerful synchronous motor drives
the turntable which has an automatic stop and
will carry 10- or 12-in. records. The cabinet of
this model R-99 instrument is made of the finest
woods.

For the P.A. specialist who wants a modern,
grade Al instrument for his customers, this unit
fills the bill. 5

SOUND LEVEL iNDICATOR OR
"NOISE METER" (1160)

IX major divisions make up this equipment.

They are: a calibrated crystal microphone; a
high-gain audio amplifier; a calibrated atten-
uator; an ‘“ear weighing” filter; a calibrated
output meter; a crystal headset. The filter is
used so that the db. meter will respond to sounds
as they actually appear to the human ear, as
the ear is not equally sensitive to all sounds or
all intensities. This filter may be cut out if de-
sired. While the standard unit operates on 110
V. A.C., a model may be obtained that is oper-
ated by self-contained batteries. The range is
from 0 db. to 120 db. A contact microphone may
be used to measure vibration intensity.

TINY TRANSFORMERS IN PREAM-
PLIFIER ARE "FLAT" FROM 20 TO
20,000 CYCLES! {1161)

(American Transformer Co.)

HE USE of a newly-developed audio trans-

former of extremely small size makes possible
the unit shown. This is a 3-stage amplifier with
a 2-position mixer, with an overall gain of 90
db. and linear characteristiecs from 20 to 20,000
cycles! The size is 4% x 4% x 2% ins. deep
and the weight is less than 3 Ibs! The trans-
formers themselves measure only 133 ins. in
diam. and are but 1% ins. high, and have a
weight of about 81, ozs. They are made in a
wide variety of types for any purpose.

(These transformers are here shown in a com-
plete amplifier set-up utilizing ‘‘acorn”-type
tubes, merely to illustrate the amazingly small
dimensions of these high-fidelity transformers.)

“BEAM-TUBE" DYNAMIC SPEAKER
(1162)

EVELOPED especially to handle the output
of the new beam-type power tubes, this
speaker has a frequency range of from 40 to

Beam-tube reproducer. (1162)
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A 20-W. amplifier. (1163)

RADIO-CRAFT

6,000 cycles. Field excitation may be run between
10 and 18 W. Hum bucking coils may be had;
and output transformers to match any of the
standard power tubes are available. Power
handling capacity is 20 W. average signal power,
with sufficient reserve to handle normal peaks.
The specially curved diaphragm minimizes cone
distortion ; and increased voice-coil travel allows
the low frequencies to be reproduced with a
minimum of harmonic distortion.

20-W. "6B5" AMPLIFIER KIT (1163)

SINGLE potentiometer controls the input

of both channels of this amplifier, the gains
being 98 and 138 db. The popular 6B5 output
tubes insure high output and fine tonal quality.
The frequency response is =1 db. over a range
of 40 to 12,000 cycles. This amplifier is available
in the form of a kit of basic parts.

IMPROVED PHONO. PICKUP (1164)

ATTLEPROOF construction is featured in
this instrument. It is exceptionally light in
weight, and the needle-point pressure is only
21 ozs. The impedance is 10,000 ohms, although
special impedances may be had on order.
Finishes are black crackle, statuary bronze, or

“SNUBBER

A "bass-note'' mag-

A channel amplifier.
(1165) netic. (1166)

o

. (5 waTTS)
% e

T
This P.A. unit "looks'" portable! (1167)

1936

for

OCTOBER,



THE PUBL!

Most radio men interested in public address do not realize N
the extent of this field, revealed by a study of the widely-
diversified components here described.

polished aluminum. The frequency range is 100
to 4,500 cycles. A magnet of 17 per cent cobalt
alloy is used.

Although the frequency range here given may
at first glance dppear to be somewhat low (as
compared to ordinary ‘‘radio” reproduction), it
must be remembered that commercial phonograph
records for home use seldom exceed this range.

RACK-AND-PANEL 20-W. AMPLIFIER
(1165)

COMPLETE power amplifying system is

mounted on this rack. It consists of a class
AB amplifier with a gain of 82 db., a power out-
put of 20 W., and the various mixing and speaker
control panels mounted together with a phono-
graph reproducer. One panel carries the mixing
controls, and meter for carbon-microphone cur-
rent, and another contains complete switching
for 3 dynamic speakers and 2 magnetic units.
The tubes used are: 2—56s, 1—2A5, 2—2A3s, and
1—5273.

-

NEW WIDE-RANGE MAGNETIC
- LOUDSPEAKER (I168)

ATTLING on high-amplitude sounds is pre-
vented by the design of this new magnetic
speaker. A ‘“snubber’” of rubber holds a flat

piece fastened to the armature. On low and

system. (1168)

Pore
i 13
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High-fidelity phono. adapter that connects to an
existing set. (1169) .

Permalloy and alhico sre used. (1170)

-
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medium-level signals
the flat piece slides
through the rubber, but
at high ampitudes, the
customary magnetic-
speaker rattle is absent.
It is said to have more
sensitivity than the
usval dynamic speaker,
and much more volume
than the usual magnetic
speaker. A wide tonal

range is reproduced,
and the speaker is ex-
pected to find wide-

spread use in small bat-
tery and midget sets.

PORTABLE P.A. SYSTEM (1167)

POWER output of 5 W. is available from

this compact amplifier, and an extra speaker
may be added if desired. The gain is 58 db.
which is more than sufficient for the high-quality
double-button microphone used. The latter is
fitted with 25 ft. of cable. Both “mike” and cord
fit into the case, making an extremely compact
unit.

HIGH-GAIN AMPLIFIER (1168)
(Supreme Sound Labs.)

IGH-FIDELITY output of 10 W. is produced
by this amplifier. The response is essentially
flat from 30 to well over 12,000 cycles. Seven
tubes are used, and speaker field excitation of
18 W. is provided. The amplifier is designed to
be used with a high-fidelity velocity mike. The
coverage is about 5,000 people indoors, or about
15,000 sq. ft. outdoors. The gain of 133 db. makes
it possible to have full output with the mike at
a diStance from the sound source.

PHONO. ATTACHMENT (1169)

N ORDINARY radio set may be converted

into a high-class electric phonograph by use
of this equipment. It consists of a constant-speed
self-starting motor and a crystal pickup. The
output is equipped with a volume control and
may be quickly attached to most radio receivers.
Models are made for straight A.C. operation and
for universal operation. The reproduction is said
to be of very high quality.

A NEW PERMANENT-MAGNET
DYNAMIC REPRODUCER (1 170)

HE SPECIAL spider arrangement, as used
on this speaker is highly efficient and is very
easy to center. Tests on one of these speakers
show that the 8-in. type has a maximum of 10
W. and a peak of 20 W. Permalloy endplates
together with an alnico magnet assure the most
(Continued on page 239)

This amplifier's gain is about 130 db. (1171}

1936

Here is a "beam'" amplifier that develops the full 60 W.

capacity of the
6N6 tube. (1172) .

NETWORK HEUNIT, L.F UNIT
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#
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"talkies'' principles in iis
(1173)

This unit incorporates
design.

WALL .

“MIKE" ON
BACK OF
INSTRUMENT

An instrument for musicians. (1175)

213




equipment has several novel fea-
tures that may well be brought to
the attention of the Service Man.

It is designed specifically for use in
conjunction with an oscilloscope for
service work, although it may of course
be used with an output meter for the
more usual type of set alignment. The
oscilloscope application makes it imper-
ative to incorporate a frequency modu-
lator or ‘“wobbulator” in the apparatus
and it is here that the greatest novelty
of this particular apparatus rests.

The frequency modulator is entirely
electronic in operation, thus it is un-
necessary to use any vibrating parts or
motor as has been the usual practice in
the past. The wobbler tube, V3, is a type
885, ordinarily used as a saw-tooth
oscillator in oscilloscope auxiliary
equipment. The output of this tube is
coupled to the grid circuit of the fixed

THIS OUTSTANDING piece of test

A NEW ELECTRONIC-TYPE

OSCILLATOR-WOBBLER
FOR OSCILLOSCOPE SERVICING

A frequency-modulated oscillator using a relaxation oscil--
lator for "'wobbling''—for visual set aligning.

E- J- DOYLE ||l|||l||||||||||||||||||||||||n||||||||||||||||||||||||I|IIllIIII|||||||||||||||||||||||||||||||||||||||Il||IIIIIIIIIII||IIIHIIIIIIll|||||||||||||||||||||

frequency oscillator, V5, so that the fre-
quency of the latter is swept through a
range of 30 ke. Since V5 is also the
mixer, the beat produced between its
oscillator section and the master oscilla-
tor, V1, will always be “wobbled” or

varied regularly, back and forth, over
a band of 30 kc., regardless of the out-
put frequency. In connection with the
wobbling circuit, the pattern on the
oscilloscope screen will have on each
(Continued on page 238)
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Fig. 1. The "wobbulator'* circuit with values of parts, is here published for the first time.

Fig. A. The complete set-up of car and loud speaker mast.

POCATELLO, Idaho, service organization tells a well-
known amplifier and transformer manufacturer just

A how his products are utilized in
tioneering, ballyhoo work, ete.

Gentlemen:
We are forwarding to you some photographs of a sound

AR

214

Fig. .B. The speakers attached to the winch on the mast.

the field, for elec-

A MODERN SOUND TRUCK
AND P.A. SYSTEM''—

AN OPEN LETTER

An interesting P.A. set-up which may be use-
ful to other radio men in this lucrative field.

|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|III|IIIIIIIIIIIIIIII_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIII|I|IIII|II|IIIIIIIIIIIII|II||I|||IIIIII||||IIII|III

truck and public-address or “P.A.” system used for adver-
tising both our retail and wholesale departments in this
territory; and on some occasions the unit is rented by my son,
who operates the retail department, for electioneering, and
for rodeos and fairs, at a very nice profit.

We thought that you might use some or all of this ma-
terial in your publicity for the purpose of stimulating
P.A. and sound truck dinstallations for the smaller dealers

es

RADIO-CRAFT

Fig. C. The reproducers packed up ready to travel.

(Continued on page 245)

for

OCTOBER, - -1936



R—

R.F.TRIM. TUNING SPREAD TONE CONT.  PHONES g
M ) )
CRYSTAL R.F REGEN. NOISE CONT. . R.F. GAIN A.F.GAIN BEAT 0SC. K
50 50 A 0 : 50 i i 3
0, 40 [ 40 60 / VC. 40 89 6o 4 5 N
8 . 0 N ?1
xoo 20 + 80 20 B WY ‘ ‘ { 8 ¥
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Fig. 4. The exact layout of the photostat whuch is fastened to the panel. Overall size is 17 11/16 x 29/16 ins. high. Outside controls are 1ljy ins. in from each ;
side; next 2 are 3 3/16 ins. in; next are 53/16 in. in, and switches are 7 ins. in from ends They are all 74-in, up from bottom, except for center hole. ?
<

HOW TO MAKE AN ULTRA-DX |
12-TUBE

ALL-WAVE SET

Herewith is presented all data necessary to
construct and set into operation the all-wave
receiver treated theoretically in the last | _
issue. A list of parts was given in Part I ‘;Q,SES;‘

S

5
1,

e

=

e

G :
cS1S PADOER HOLES CRYSTAL

H. G. MCENTEEmuuuu||||||||||||||||||u||||||||||||||n|||||||||||||||||PART I Fig. B. Rear view of receiver and power supply. Note angle of dials.

. 0 3
INCE ALL theoretical considerations were covered in POWER SwitcH . COMPLETE TUNING AV.C. SWiTCH

the first part of this article, we shall now launch
directly into the construction of the receiver.

To begin with, it must be assumed here, of course,
that all holes are cut out as shown on the accompanying lay-
out diagrams, Fig. 3. It may be mentioned now that it will
be necessary to have a strip of 1/16-in. thick aluminum be-
tween the panel and chassis, and extending from the top of
the chassis down about 2% ins. This is needed because the
base of the metal cabinet is bent upward about %-in. all
around the edges, and this bent portion is slipped between
the panel and chassis.

The black plate on the lower part of the front panel (Fig.
4) is what is commercially called a “glossy photostat.” The
first step in preparing this is to draw to exact size on regular
white drawing paper an exact facsimile of the desired plate.
This is then inked with regular india drawing ink. The
glossy photostat is made from this and has a fine shiny finish
that looks excellent and wears very well. It is fastened to
the front panel with a good grade of rubber cement, although

NBETE AT - B T s A "R 0 W

) i) ' e B.EO
other adhesives might be employed. It is best to wait until CRYSTAL CIRCUITS PADDERS R18 R21 . ciRcuITS

(Continued on page 242) Fig. C. All parts are grouped around the all-wave tuning unit in center.
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Fig. 3. Simplified layout drawing of the chassis and panel, of receiver and power supply. Parts are .iof to exact scale since substitutions may be made by the builder. i
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N THIS concluding part of the series
a general desceription of several
types of film-type musical instru-
ments is given. These instruments

provide extremely flexible operating
characteristics, which may be altered
to suit individual needs.

Figure 14 represents a diagram of a
number of frequencies synthetically
combined into a complex waveform. The
lower portion of the diagram represents
the same frequencies, changed in ampli-
tude and combined into a complex wave-
form. This diagram illustrates that, for
synthesis, it is important that the num-
ber of partials be combined, and also
their amplitudes which govern the wave
form of the resultant wave.

Figure 15A illustrates a diagram of
an electronic musical instrument con-
sisting of a moving pitch film and pre-
adjustable quality film. A light source
at times is thrown through predeter-
mined apertures (when shutters are
open) into a photoelectric element. The
shutters are operated by flexible con-
nections from keys, also connected and
disconnected by a spring action to the
slowly-moving diminishing roller, which
permits the automatic closing of man-
ually-opened shutters in order to pro-
duce a diminishing of tone, for example,
prolonging the tone of a string.

The insert in Fig. 15A is a close view
of the moving-pitch film and stationary
quality film. The quality film consists
of a number of sections, each section

Fig. H, The Eremeeff film organ in the Lab.

having rows of patterns of its own in-
dividual shape.

Figure 15B illustrates an electronic
musical instrument employing only one
preadjustable quality film. A multi-
sided scanning mirror revolved by a
synchronous motor continuously scans
patterns on the film with the aid of ob-
jective lenses which focus sharply, a
single filament light source on prede-
termined selected portion of the quality
film. Graduated transparency discs, in-
serted in the path of light for increas-
ing and decreasing the intensity of the
light, serve as volume control and
tremolo action. A vertical set of shut-
ters, pressed on 2 rollers driven by the
motor, is connected to the keys with
suitable ribbons, so that when the shut-
ter is being lifted, the light portion of
the filament shines through a slit of the
mask and is focused by objective lenses
on a corresponding track. Of course,
the revolving mirror focuses the light
image to scan that particular track in
one direction.

Figures E, F, and G show sample
films of various sizes, used in the
photoelectric production of music with
the aid of the film.

Photo H represents the Eremeeff
film organ which utilizes film, shutters,
light sources, optical system for the
production of electronic music. The pro-
duction of electronic music, by using
wave patterns, holds a promising future
for musical instrument builders, and
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ELECTRONIC MUSIC
FUNDAMENTALS

This is the concluding part of this very com-
plete survey of the electronic music field
in which film-type instruments are described.
Photos are included for those interested.

Part V

amateurs, due to unlimited possibilities
of tone colors and due to the inexpensive
process of duplication of films and the
absence of intricate wiring circuits.
This concludes the series of five arti-
cles in which an attempt was made to
cover all the important developments
in electronic music. A supplementary
Part VI will discuss questions by Radio-
Craft rveaders in connection with the
many different instruments mentioned.
(Continued on page 241)
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Figs. E. F. G. Samples of films produced by different methods for the production of music, in conjunction with a PE. cell and amplifier.
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RADIO-CRAFT readers are invited to
"speak their piece’ on any subject in the
entire radio field. Open forum comments
such as these are of mutual benefit.

READERS’
DEPARTMENT
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MORE ABOUT "TRAVELING SOUND TRUCK"

Washington, D, C.:
WAS very much surprised to see the picture of my sound
I truck and myself in your September issue. I want to
thank you very much.

There is one correction, however—my equipment is not
ordinarily used for ballyhoo purposes in and around An-
napolis. I travel all over the United States. My work to
date has been more on the line of a public service, and not
for the ‘gain of any one individual; and I have been called
upon to render many “out of the ordinary” services.

I would like to tell you a little about my equipment, It is
mounted on a 1935 V8 Ford, dual-wheel, panel truck (the
wheelbase of which is 131 ins.). I carry at all times the
following amplifiers: one 12-W. class A, one 15-W. class
AB, one 20-W. class B, and one 30-W. class AB. I use an
RCA phono. pickup and ribbon mikes. The equipment is
powered by a Kato gasoline motor-generator. The amplifiers
are all flat up to 10,000 cycles. I use both trumpets and
dynamic-cone type horns to compensate for the frequency
response in the output. I mix radio, phono., and microphone
at will. All equipment is controlled from the driver’s seat.

R. D. WAGNER

The original photograph of Mr. Wagner’s truck appears
on page 134 of the September, 1935, issue. We are sure
other P.A. men will be interested in the above account of
the equipment used, as it is certainly complete and up to
the minute.

The illustration, Fig. 1, shows a blotter which was en-
closed in the letter; a means of advertising that others
might employ to advantage.

MODERNIZING AN OLDTIMER

Maynard, Ark.:

I am enclosing a diagram of a Crosley 6-tube battery
receiver that I changed to 2-V. operation. I do not know the
model number of the set, nor can I find any serial number.

It offered no great difficulty except that the detector tube
circuit had a tendency to howl. I tried a gridleak, resistance-
coupled detector, and also a grid-bias arrangement, but the
howl persisted. I finally put a 10 mh. choke in the detector
grid circuit and the results were excellent. I placed the
choke on top of the original coupling choke, making an
untuned R.F. transformer.

The selectivity is far better than with the old tubes and
I have never seen a set, old or new, that will pick up more
stations than this one. It overloads the 31 tube, so I expect
to try a 33, and also push-pull output.

W. E. THROGMORTON

R.D. WAGNER
SOUND SYSTEMS

FOR INDOOR AND OUTDOOR EVENTS
1909 NORTH CARITOL STREEY
WASHINGTON. D. C.
PHONE POTOMAC 3002-M

MOTOR SOUND CAR
MICROPHONE RADIO ELECTRICAL TRANSCRIPTIONS
LATEST MUSICAL HITS FOR
CLASSICAL AND DANCE PROGRAMS
EXQUISITELY TRANSCRIBED

Write on PHONE FOR SUGAESTIONS FOr Procrams ron
Bingo Panvizs  EnTERTAINMENTE  Capnivare  Fains
Paraves Picnics DaNCES RURAL AND STrrrY AoveaTising

-

Fig. 1. An advertising blotter used by Mr. R. D. Wagner in connection with
his sound system service. A good idea for Service Men.

ARTICLE WORTH SEVERAL YEARS' SUBSCRIPTION!
USEFUL ADDITION

E. McKeesport, Pa.:

Habitually a reader of RADIO-CRAFT I have many times
found answers to unvoiced questions that were, literally
speaking, worth their weight in gold. Mr. Van Leuven’s
article in a recent issue was worth more to me than the price
of a number of years subscription!

Believing in saving money by the process of consolidation,
I am offering this little addition to Mr. E. M. Shiepe’s
oscillator which undoubtedly many of the boys will build.

The condenser tester is very useful and saves the price
of a box to house it separately, as well as using the 37 tube
for more than one function. I believe the diagram, Fig. 3,
is self-explanatory, and it will be noticed that the complete
drawing of the oscillator is omitted as that can be obtained
from RADIO-CRAFT for March, 1935. Only the meat of the
matter is presented.

Wishing you continued success for a well-edited and con-
structive magazine I remain, a constant reader,

A. C. CLARK.

This addition will add to the utility of the instrument.
It may be seen that the switch changes the 37 tube from an
oscillator to a simple half-wave rectifier for condenser
testing. Thanks for the compliments.

GRACIAS!
Guayaquil, Ecuador:
I have been reading your review for 8 months and every
issue is better than the previous one.
I am very much pleased because in each number I get
some circuits of new-model radio sets, which is very im-
(Continued on page 240)
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Fig. 2. Modernizing an old Crosley é-tuber to get a highly efficient battery set.
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NEW TESTING APPARATUS FOR

Many new developments in testing equipment for the labo-
ratory worker and Service Man are here illustrated and de-
scribed. A tendency toward versatility of application, and
to the use of extended ranges, will be noted.

MEON  INDICATOR

A comprehensive tube tester is included in this
set tester. (1122)

NULL-
LINDICATOR _ 4
"EYE'

An A.C. bridge that may be used as condenser
tester. (1123)

PLUG-IN COoIL

test oscillator with calibrated plug-in
coils. (1124)

Compact

This instrument affords a sensitivity of 2,000 ohms-
per-volt. Spare terminals are available for the
future. {1125}

218
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A VERSATILE "SERVICER" (1122)

HE TUBE tester of the fine-appear-

ing instrument here illustrated oper-
ates each tube under its own proper
load conditions. A special test analyzes
each tube element, and this together
with the “hot” neon short-test detects
all noisy and shorted tubes, as well as
“faders.” The selector switch has posi-

tions to provide for tubes of 8, 10, and
11 prongs when they are introduced!
The 2 meters have 4%-in. scales, and
knife-edge pointers. All meter shunts
and series resistors, of which there are
35, are of the precision wire-wound
type. Ranges are as follows: D.C. volt-
meter, 5 steps, 0 to 10, 0 to 1,000; A.C.
voltmeter, 5 steps, 0 to 10, 0 to 1,000;
D.C. ma., 6 steps, 0 to 2.5, 0 to 1,000;
D.C. ammeter, 0 to 10 A.; low-range
ohmmeter, 0 to 300 ohms, mid-scale
reading of 7 ohms; high-range ohm-
meter, 4 steps, 0 to 30,000 ohms, 0 to
30 megs.; complete condenser analyzer.

The condenser analyzer tests all elec-
trolytic, paper, oil and mica condensers
for capacity on a 3-range (0-0.4; 0-4,
0-40 mf.) direct-reading meter. Electro-
lytic condensers are tested for quality
while polarized by practically the oper-
ating voltages (35, 100 and 350). The
condition of the condenser is indicated
on a BAD—?—GOOD meter scale. Non-
electrolytic condensers are tested for
shorts, leakage and “opens” in a highly-
sensitive circuit with a large neon lamp
used as the indicator.

NEW A.C. BRIDGE (1123)
(Tobe Deutschmann Corp.)

N ADDITION to its service as an A.C.

bridge this apparatus may be used as
a resistance and condenser bridge. Be-
sides the more usual dynamic tests for
shorts, opens and “intermittent” con-
denser conditions, power factor may be
read directly, and capacities measured
with greater precision than on ordinary
capacity meters. A neon tube, a 6E5,
and an 01A are the tubes used. The
range of the resistance bridge is 1 ohm
to 1 meg. The capacity range is 10 mmf.
to 100 mmf.

Note the hood for convenience in
quickly securing a “reading” on the
cathode-ray tube “eye.”

SERVICE OSCILLATOR WITH PLUG-
IN COILS {1124)
(Readrite Meter Works)

NDIVIDUALLY-calibratedcoilswhich
have built-in trimmer condensers are
used in this instrument. The over-all

RADIO-CRAFT

accuracy of calibration is guaranteed by
the manufacturers at 1 per cent for the
broadcast band and 3 per cent for short
waves. The frequency range is from 100
ke. to 18 mec., all in fundamentals. The
dial scale is direct-reading. Complete
shielding, both static and magnetic add
to the stability. Strong signals, both
modulated and unmodulated, are fur-
nished.

The design here utilized permits the
construction of an effective instrument
for the low-price field.

MASTER ANALYZER (1125)
(Radio City Products Co.)

ALL THE features of a multitester
and a selective analyzer are com-
bined in this instrument. The metering
system (see main case of instrument)
is entirely independent from the circuit
testing unit (in cover). A 10-wire ana-
lyzer cable with bakelite plug enables
readings to be made at receiver sockets.
(Free point and free reference system
of analysis.) A spare wire is included
in the cable and a spare terminal on
the panel will enable future develop-
ments to be taken care of. A 5-in. fan-
type meter allows a sensitivity of 2,000
ohms-per-volt on D.C. and 1,800 ohms-
per-volt on A.C. Scales are as follows:
voltage—5 to 1,000 A.C. and D.C, in
5 ranges; current—500 microamperes,
A.C. and D.C.; 59 to 250 ma. A.C. and
D.C.; 2.5 A., A.C. and D.C.; resistance
—1,000 ohms to 40 megs., in 6 ranges;

capacity—0.03— to 300 mf., in 5
ranges; decibels— —15 to +40 db,, in
5 ranges; inductance—0.25—- to 10,000

hy., in 4 ranges, and 25 and 1,000 milli-
hys. The instrument is sold complete
with adapters, cables, ete.

This is said to be the only analyzer
to date measuring both A.C. and D.C.
microamperes, milliamperes and am-
peres,

V.-T. VOLTMETER "BRIDGE" (1 |26)
(Triplett Electrical Inst. Co.)

CCURACY of calibration is assured

in this instrument, independent of
changing tube values, since a circuit is
used that is independent of tube emis-
sion values, and this is therefore self-
calibrating. This is a bridge circuit and
is shown to be in balance by a galvan-'
ometer section of the meter; peak A.C.
or D.C. voltages are read, in 3 ranges,
on the other section of the meter. The
linear scales read from 0 to 2.5, 10 and
50 V. This meter is of the tilting type,
with two entirely independent move-
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THE “LAB.” AND SERVICE MAN

Manufacturers have found the new cathode-ray tuning tube to be an impor-
tant adjunct where facile operation is of importance; and that multiple scales

and high-resistance meters afford requisite precision.

Testing apparatus for

1936-'37 make an almost irresistible appeal to far-sighted technicians who
must keep pace with rapidly increasing demands.

T T T T O T T T T T T T

ments, as described.

The bridge instrument is extremely
valuable in measuring low A.C. or D.C.
voltages with negligible current drain.
This new instrument brings to the
technician the invaluable features of
extremely precise measuring equipinent,
with the ruggedness that characterizes
modern equipment design. Note that
these advantages are available in port-
able service; the meter being pivoted
along its front edge swings into the
main case. The angular position of the
meter may be adjusted for any con-
venient angle between the position illus-
trated, and the flat position for port-
abhility.

"UNIVISUAL" INDICATOR (1127)

NOVEL new instrument which may

be used for checking noisy volume
controls with accuracy is here shown.
The device is also useful for testing
rioisy resistors, condensers, and other
such equipment. The indicator is the
6Eb cathode-ray tube; and a built-in
audio amplifier, which may be used
separately, provides ample gain for all
tests. Tests leakages as high as 5 megs.
An integral power supply assures
proper operation from 110 V. A.C.
power lines.

This instrument, utilizing a cathode-
ray indicating tube, is said by the manu-
facturers to be “far more” sensitive
than preceding types that are dependent
upon a neon tube as the indicating ele-
ment. Note the convenient viewing angle
of the 6E5 tube. The apparatus
measures only 6% x 9% x 4% ins.

The audio amplifier used in this in-
strument has a gain of 32 db. It utilizes
a 6Bb tube, resistance-capacity coupled
to the remainder of the equipment.

COMBINED SET AND TUBE
ANALYZER (1128)

A COMPLETE analyzing equipment

a “service estimator,” the manu-
facturer calls it—as here shown is
housed in a case only a foot square. The
tube tester has a BAD-GOOD scale, and
each tube element is tested separately,
by means of a neon tube, for “hot” tests
of elements for inter-element leakage
or shorts. The set analyzer has a large,
long-scale meter of 1,000 ohms-per-volt
rating. A high-ohm scale of 500 ohms
to 2 megs. is powered by an internal
rectifier (that operates from a 110 V.
A.C. power line). The other 2 ranges of
%- to 2,000 ohms, and 50 ohms to 0.2-
meg, are powered by a small 41 V.
battery in the case. A condenser leakage
RADIO-CRAFT
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tester covers all electrolytic, paper and
mica condensers. The voltmeter has
ranges of 0-5-250-1,000 V.; milliam-
meter ranges are 0-5-250.

This instrument is quite heavy—11
Ibs.—but the manufacturers have out-
done themselves in producing a unit
that incorporates all the features men-
tioned above, yet measures only 12 x 12
x 5 ins. deep. (The meter around which
this equipment has been designed is of
the new “modernistic-appearing” type.)

A HIGH-STABILITY 4.TUBE AUDIO
OSCILLATOR (1129)

/A MANUFACTURER who has gained

an enviable international reputa-
tion for producing test equipment that
establish standards for precision, has
just developed an audio-frequency
oscillator of the tube-operated type that
probably will soon be an important unit
in every well-equipped laboratory, in
place of older, less suitable tuning-fork
types—or, as a flexible adjunct to pre-
cision tuning-fork oscillators.

High stability of frequency and wave-
form is assured with this 4-tube oscil-
lator, regardless of the load being sup-
plied. Values of 500, 1,000 and 2,000
cycles may be secured directly from the
instrument (with an accuracy of ap-
proximately =7 per cent in frequency
from scale zero), while values from 500
to 10,000 cycles may be had by proper
use of external resistors and conden-
sers. The output is 1 W. or more when
connected to a load of 2,000 ohms re-
sistance at any frequency between 500
and 10,000 cycles. The circuit consists
of a triode oscillator whose output is
amplified by push-pull tetrodes. A high-
voltage power supply, operating on 110
V., A.C,, is built-in.

This instrument is a suitable source
of energy for supplying various types
of bridges (most of which have been
described in past issues of Radio-
Craft) ; and for making numerous re-
peat tests of various components, at
commercial test frequencies.

BRIDGE _
GALVANOMETER - o

¥ VOLTMETER 4

This V.-T. voltmeter has linear scale readings. It
is the first instrument of its kind to bring to the
technician the precision faciiities of both the
brldge -type galvancmeter and the peak voltmeter,

in a test unit rugged enough for use in porfable

service. Note that the meter needles indicate
vertically. (1126)

lf i .

s INDICATOR

el EYE"

Here is a compact unit suitable for either shop
or use on outside calls for making those elusive
"noise'" tests that ordinarily defy defechon
Erratic  flashing of the cathode-ray tube 'eye”
gives instant visual indication fhaf a condenser,
resistor or tube is developmg 'noise’’ characfer-
istics. Note that this msfrumenf also introduces
the feature of mounting the "eye'-tube indicator
at an angle for more convenient observation. (1127)

T TS —— — T
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S Gy ol

High stability and accuracy are assured for audio
tests. (1129)

1936

An analyzer and tube tester are in this one case.
{1128)
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COIL UNDER

TEST
£

o

I’hoto—DBoonton Radio Corp.
Fig. A. The aﬁpearance of a commercially available Q Meter. This instrument

is complete, having an oscillator, thermal galvanometer, standard condenser
and V.-T.

voltmeter.
HE RADIO ENGINEER has long used a measure of
the “merit” of coils, condensers and other reactive cir-
cuits, which, because of a lack of suitable meters or
testing units has been entirely neglected by Service
Men and radio experimenters. This figure of merit is known
as the “Q” or the “ratio of a given reactance to its (R.F.)
resistance.” By means of a suitable Q-testing unit, it is
possible to (1) determine the best coil for a given purpose;
(2) match coils for a set; (3) measure R.F. inductance; and,
(4) to measure the capacity and resistance of coils, conden-
sers, resistors, insulating materials, switches, etc.

In other words, the “Q meter” as the testing instrument is
called, is a most useful measuring device for any radio man.
Unfortunately, this instrument has been exclusively a
laboratory and factory-production unit, up to now, due to
the high cost of available commercial units; the careful
handling necessary due to the delicate instruments used
and the precision calibration of the various components,
necessitated by its absolute calibration; and the fear which
most radio men display towards any complicated or precision
instrument, especially if mathematical computations may be
necessary in some arplications.

The purpose of this article is to describe an adapter which
may be attached to the all-wave service oscillator (such as
the one described, by the writer, in the January, 1936, issue
of Radio-Craft, page 414) and which may be used to give
comparative indications of the Q factor, without necessi-
tating direct calibration, unless desired.

This comparative meter, of course, is limited to some
extent when compared to commercial units—which are pre-
cise to the Nth degree—but for the Service Man and radio
experimenter it is a more rugged instrument which will be
found to be invaluable in the design and repair of radio
receivers, amplifiers, etc.

In order to understand how the Q-Test Adapter works,
let us delve into this factor, “Q”, a little more deeply.

THE FACTOR OF "Q"

In a simple resonant circuit (such as a parallel coil and
condenser) with a series impressed voltage, the ratio be-
tween the voltage across the coil or condenser, to the im-
pressed voltage (in other words, the voltage step-up) is
directly proportional to Q. In the case of more complicated
circuits the performance also depends upon Q, but not so
directly. However, the higher the Q of the reactive elements
of the circuit, the better will be the performance of the
circuit. An example of this is found in the case of a band
tuner, where it is known that a high Q in the reactances
improves the transmission in the pass band as well as
making the cut-off slope more steep.
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MAKING A
Q-TEST
ADAPTER

In Part | of this article, a description of a
really new test instrument for the Service

Man and Experimenter is given—don't miss

i+ Your service oscillator is utilized.
C. W. PALMER PART |

THE METHOD OF MEASUREMENT

The method used in the Q-Test Adapter can be under-
stood by an examination of the theoretical circuit in Fig. 1.
The oscillator, which is any calibrated all-wave service oscil-
lator with a sufficiently high output, is fed into a very small
resistance, R. The value of this resistance will be negligible
when compared to the other resistances of the circuit, being
only 0.04-ohm. The output of the oscillator is adjusted by
means of a vacuum-tube voltmeter, to a predetermined value.
A known voltage V1 is'thus introduced into the series circuit
comprising the condenser C1 (shunted by trimmer C2) and
the coil to be measured, L1 (connected across terminals X,
X, and adjusted to resonance with the oscillator). The
voltage V2 measured across the condenser Cl1 by the V.-T.
voltmeter thus permits the ratio of V1 and V2 to be made
and the following relation holds:

V2 1
= Q (app.) = ———
Vi 2nFC, R (eff.)

And, the reactance of the condenser at resonance is equal
to the reactance of the coil, or

1
— 2nFL (app.)
2HF Cl
V2 2xFL (app.) :
For this reason, = = Q (app.)
Vi R (eff.)

Where Q{app.) is the apparent Q; R (eff.) is the effective
R.-F. resistance; L(app.) is the apparent inductance; F is
the frequency; and C is the capacity in mmf.

The effective Q differs somewhat from the true Q
(2aFL/R) and investigation shows that the difference is
due to the distributed capacity of the coil. The difference
between true and effective Q is of little importance, however,
since in practically every tuned circuit encountered in prac-
tice a condenser having a capacity of 10 to 20 times the
distributed capacity is connected in shunt to the coil, so that
the effective Q is only 5 to 10 per cent removed from the true

(Continued on page 248) '

R.F

I, SERVICE'
- OSCILLATOR '

Fig. 1. The theoretical Q-Tester circuit.
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NEW DEVELOPMENTS IN

WIDE-RANGE

SPEAKER DESIGN

Some factors involved in the design of high-
coercive magnet speakers for high fidelity.

HALTON H. FRIENDIlIIllIllIIIllIIlIllIIlIIlIIIllIIIIIIIlIIIIIIIIll|IIIlIIIlIIlIl|lIl|IIl|l

tion of dynamic cone speakers a

combination of new materials and
methods for all of the component parts,
giving fidelity of tone and quality in
reproduction heretofore thought im-
possible has been developed. The feature
points incorporated in one commercial
model of this reproducer are shown in
the “break-down’ illustration, Fig. A;
numbers identify the various composite
elements.

The “heart” of @ speaker is its voice
coil. It must faithfully transform a

FOR THE first time since the incep-

Fig. B. The 8-in. small-space speaker.

complex electrical
impulse into me-
chanical motion,
“including all its

complex varia- £k 3

NIPER MAG
PERMANENT
MAGNET

tions,”” without
distortion and
with 2 minimum
of loss. It is well known that the
voice coils now in use fall short of
these requirements. To overcome such
imperfections, a special quartz silicate
ritbbon has been developed. Quartz, be-
ing extremely dense and non-elastic,
when formed into a voice coil (1, in
Fig. A) having a wall thickness of ap-
proximately 0.002-in. and an overall
thickness, including voice coil, of only
0.006-in., weighs but a fraction of the
conventional type voice coil!

The ring of quartz silicate being abso-
lutely non-elastic, and firmly anchored
to the diaphragm (4), must, of neces-

(Continued on page 243)

Fig. A. A break-down of the speaker showing the essential parts and

their relation,

'»5« N @
high-fidelity bass speaker.

w

Fig. C. The 18 in.

HOW TO INSTALL A

WIRED AUDIO
P.A. SYSTEM

The importance of using A.V.C. and auto-
matic expansion in wired-audio P.A. is out-

lined here.

Eo Ao D EN N I SIlIIIIIlIIlIIlIlIIIIIIIIIlIlIlIIIIIIIIIlIIIIIIIIllIIIlIIIIIIIIllIIIIIlPA RT l"

UTOMATIC volume control for
A public address; automatic expan-

sion for playing phonograph rec-
ords and transcriptions: it sounds com-
plicated doesn’t it? Well take a good
look at Fig. 4.

The circuit consists of a transformer,
with a primary impedance of 40 to 50
thousand ohms, a turns ratio one-to-
one, center-tapped, feeding into a 6H6
full-wave rectifier. (Both cathodes
should be tied together at the tube soc-
ket.) The output of the rectifier is fed
through a D.P.D.T. switch, so that the
bias voltage may be reversed in apply-
ing to the grid (or grids) of the am-
plifying tube (or tubes). This voltage
should be applied to the first stage of
the amplifier in its phono. position. (The
writer prefers to apply a smaller vol-
tage to both the first and second stages.)
The tubes used iq these stages should

RADIO-CRAFT for

OCTOBER,

preferably be of the remote cut-off type,
such as the 78, 6K7, 6A8. In the latter
case the bias voltage may be applied to
grids other than the control-grid.
The 25,000-ohm resistor, together
with the 0.06-mf. condenser, will give
voltage hold-over (leveling of signal
voltage) of approximately 0.48-sec.,
with a pickup of about 1/20,000-sec. The
hold-over voltage is arranged at this
point, so that when the circuit is used
with a microphone, with a speaker ad-
dressing an audience, the voltage will
have control to hold over from word to
word. However by reducing the size of
the 0.06-mf condenser, the action may be
made as fast as desired. Also, by in-
creasing the - capacity, the (leveling)

‘time may be slowed down.

The speed of the pick-up time may be
increased or decreased by ¢hanging the
values of the 2-meg. filter resistors, (To

1936

. ALL YOLTACE

Fig. 4. The circuit of the expander attachment.

speed up the action, make these values
about 1 meg. with a 0.06 or 0.1-mf. con-
denser.) Remember that these filter re-
sistors and condensers are the heart of
the circuit insofar as stability is con-
cerned, and that if these values are
not correct, degeneration of the fre-
quency being amplified will take place
and will be out of phase by 180, 270 or
360 deg. (depending upon the number
of stages after A.V.C. action).

It may be necessary in rare cases to
install an additional switch to change
(or cut out) the bias on the tubes under
A.V.C. control. In such cases, the bias
should be about twice normal value for
use as an expansion circuit. In this case
increased amplification is desired with
inereased signal input, so a positive
voltage is applied to the grids in direct
proportion to the signal. The opposite

(Continued on page 236)
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NEW
RADIO DEVICES
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Auto trailer battery charger.

(1130)

Many-purpose test prod.

CLIPPED
-TQ-CHASSHS

(1131)

o B
CONTAQL PANEL

Lightweight airplane receiver.

(1132)
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Deluxe antenna kit. (1135)

TRAILER CHARGER (1130)

ORWARD movement of the

trailer operates this charger, so
that no additional load is placed on
the generator of the tractor motor.

Charging starts at about 22 m.p.h.
in still air, and reaches its maximum
rate at about 40 to 45 m.p.h., a 3rd
brush controlling the rate. The use
of this charger and a storage bat-
tery in the trailer makes it entirely
independent of the car electrical
system, and removes the load from
the latter. A control panel with
ammeter and relay (and suitable
mounting brackets) is furnished
with the charger.

This unit meets the -demand for
low-cost current supply equipment
in mobile services.

IMPROVED "INDICATING"
TEST PROD (1131)

ANY tests on radio and elec-

trical apparatus may be made
with this handy, extremely versatile
praobe.

It consists of an insulating handle
which has a socket in one end and
a metal contact point in the other.
The circuit is returned through the
flexible lead with the clip. It also
has in the handle a condenser with
variable dielectric constant, and a
voltage rating of 2,000 V. D.C., this
condenser being connected directly
across the contact points, as is the
tube socket. The neon lamp in the
socket may be replaced by a low-
voltage lamp for certain tests, or for
using the instrument to lllummate
dark corners.

NEW AIRCRAFT SET (1132)
(RCA Mfg. Co.}

BUILT-IN power unit is fea-

tured in this compact receiver.
The current drain is only 1.4 A.
from a 12 V. source, yet the high-
efficiency circuit permits exceptional
results. The tubes used are: 6D6,
6A7. 6B7, 6F7 (one each). A
“static limiter” that tends to bypass
excessive voltages, as for instance
lightning impulses, may be switched
in when needed. Two models are
made, one of which tunes from 200
to 400 kec., and from 550 to 1,500
ke.; the other tunes from 200 to
400 ke., and 2.200 to 6,700 ke¢. The
models are otherwise identical. Total
weight including . control _unit and
all excessories is only 17 Ibs., and
the size of the receiver case has
been reduced to the small dlmensxons
of 8% x 63 x 1034 ins. long.

BUFFER CONDENSER
(1133)
(Cornell-Dubilier Corp.)

MALL size and high rating are
features of this tiny unit. It is
only 8% x 7 x 9/32-in. deep. The case
is of metal and the unit is of the oil-

filled type. One terminal is grounded

to the case, and the other is brought
out through a bakelite insulator. The
working voltage is 1,000 and the
capacity value of this unit is 0.007-
mf.. although capacities as high as
0.03-mf. are obtainable. The ex-
ceptionally small size makes re-
placement very easy. Set builders
probably will be pleased to learn
about this unit.

" by -* bypassing

CERAMIC BAND SWITCH
(1134)

(Centralab)
AX-IMPREGNATED isolantite
is used for insulation in this

low-loss switch. The units are made
in a variety of different contact and
section arrangements. The contacts

are of the.lowest possible resistance -

and of non-rocking construction.
Just the thing for that ‘‘5-meter”

_rig.

DELUXE ANTENNA KIT
(1135)

N . AUTOMATIC circuit ar-

rangement which permits max-
imum efficiency on either broadeast
or short-wave bands without manual
switching is the outstanding feature
of this system. Another valuable fea-
ture is that the twisted antenna wire
is wound on a core of hjgh tensile
strength, so that it may be pulled
taut, and will withstand the weight
of winter sleet without stretching
or breaking.

TINY VARIABLE CONTROL
(1136)

METALLIZED element is used
in this volume control, giving it

. the ability to withstand very high

humidity and even immersion in
water with very-little change in
resistance value! This especially
recommends the unit for inelusion
in equipment intended -for use .in
humid climates. The terminal con-
tact is made by means of a 5-finger
contactor, the points of which are
silver plated. Provision is made for
2 taps which may be brought out
from any point on the resistance
element and which in no way dis-
turbs the variable contact. Switches
may be fitted on if desired.

NOVEL AIRPLANE
RECEIVER (1137)

ITHER direct or remote control
may be used with this compact
superheterodyne receiver. It is de-
signed to cover 4 bands, 200 to 400
ke., 550 to 1,500 ke., 1,500 to 4,000

ke., and 4,000 to 10,000 ke. The
power output is 700 milliwatts,
which is sufficient- to operate as

many as 6 pairs of headphones in
"parallel.
tor eliminates loud static *crashes
excessive  voltages
(lightning discharges, etc.); and
A.V.C. is available if desired. Crys-
tal-controlled reception may be used
on either of the high-frequency
bands. The size is 9 x 143 x 834
ins. deep; and the total weight is
1434 1bs.

IRON-CORE
TRANSFORMERS (1138}

OMPACTNESS and efficiency are

outstanding features of these
LF. transformers. The units may be
had in all standard frequencies and
are also available with air-dielectric
trimmers. The cores are of ‘“ferro-
cart”—very finely powdered iron
held in a binder.

RADIO-CRAFT

A device “called the *‘varis- -~

compact variable resistor with

New,
provision for 2 taps. (1136)

Airplane receiver which provides for
the use of crystal filters. (1137)

Compact |rcn -core transformers, avail-
able in many types. (ll38)

Portable hme swnich wiII 'l'urn equlp-
ment on or cﬁ 1139)

Steatite insulated “socket fcr subpanell
mounting use. ( |

- -t
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¢o that the pick-up of |gn|hon noise
possible. (1141)

PORTABLE TIME SWITCH
OF NEW DESIGN (1139)

ADIO réceivers or any other elec-

trical equipment may be turned
‘on or, off automatically at any time
_within 12 .hours, by means of this
‘unit. Thé dial is direct reading and
no calculatlons are necessary. The
.instrument has a switch which is
,used to turn the electrical apparatus
on or off manually. No current is
consumed by the time switch, which
.is operated by a high-grade spring
movement, and is wound auto-
matically when the switch is set.

 LOW-LOSS STEATITE
¢ SOCKET.(1140)

tTI‘U?} HIGHEST possible insulation
value is-provided in ,thls ceramic
socket 1t _may be mounted directly
i the chassgis or by means of a
meta] plate, the latter provndmg a
mountmg that is virtually break-
proof lThe sockets are'made for all
tubes mcludmg the new octal-base
typDes. - The-surface ‘of the Socket is
hlghly glazed, thus ‘contributing to
mhxlmum efficiency in use on ultra-
‘short wave eéquipmient. This socket
'also is “swell” for use in cathode-
ray oscilloscopes

MSTREAMLINE" AUTO
'ANTENNA (1141)

- ESIGNED for mounting under
the running board, the use of
thxs new antenna is said-to result
£ in’ greatly lmproved results. It comes
complete with all hardware and
the necessary adjustable mounting
brackets. The parts are weather-
proof, being finished in either cad-
mium plate or galvanized. For even
higher pick-up, 2 of the units may
be used, one under either running

. board.

-

OGCTAL? ADAPTER (1142)

N‘\IV.ERSAL use is possible with
this‘- new’ adapter; which per-

,‘ mits test of sets incorporating
c-ww ¢

Highly-sensitive galvanometer. (1144)

The rods of this under-car antenna are arranged

is as low as

RETRACTING PIN

Octal adapter that may be used in any socket.
(1142)

sockets that are not blanked-out
for all 8 prongs. It is designed to
fit any octal-base tube, and the plug
end will fit any octal-base socket,
regardless of whether it has all the
pin holes punched or not. A unique
spring arrangement on each pin
enables it to slide up into the body
if unpunched holes are encountered,
yet the pins will stay in place and
make contact even if the clips in
the socket are very stiff.

FLEXIBLE SOCKET

WRENCH (1143)
(Commonwealth Products Co.)

THE SHAFT "of this handy tool
will actually bend at right- -angles
to reach hard-to-get-at nuts. The
shaft is made of many strands of
flexible, steel wire wrapped in such
a way that it is very flexible but
will not twist. The interchangeable
hex sockets snap onto the sauare
end and are held firmly in place
by a bali-bearing lock.

This tool is an excellent com-
panion to the flexible screwdriver
shown in June 1936 Radio-Craft,
page 734 (item No. 1016).

PORTABLE
GALVANOMETER (! 144)

HIS instrument is intended for

portable use and requires no spe-
cial care in leveling. The scale
length is 60 mm., and this particular
type may be had in sensitivity of
0.125-micro-A. per division. The
scale is set at 45 deg. so that it may
be read from almost any position.
The instruments are more rugged
and less susceptible to damage than
jewel-bearing types of equivalent
sensitivity.

CABLE REPLACER (1 145)

AUTO-RADIO Service Men should
have one of these tools in their
shops. It will do any type of work
required on remote-control cables,
such as swagmg, cutting, replacing
fittings, ete. It is especially handy
since all parts are in one unit.

The versatility of this tool is
amazing, -and quite compensates for
the very high cost of this device as
a high-quality product.

ALL-WAVE ANTENNA
TRANSFORMER (I 146)

(Philco Radio & Television Corp.)

ACCOMPANYING an assembled
all-wave antenna kit. this trans-
former is said to be much more
efficient than that of prekus types
of similar make. The antenna kit
may he used with any set, but those

s A LR

that have no built-in set trans-
former, _will need an extra com-
pamon unit. The entire outfit gives
maximum noise elimination and
efficiency on all waves.

The completely weatherproof con-
struction of the unit permits it to
be mounted outdoors, right at the
junction of the two conductors of
the dipole antenna system. The com-
plete antenna- kit is available all

Universal’ cable fool (1145)

-RADlo,c:R&A.FrﬁH‘for

‘OCTOBER,

-soldered, ready to string up.

1936

CRYSTAL FILTER UNIT
F‘OR SUPERSELECTIVITY
(1 147)
(Hammarlund M#g. Co.)

HIS crystal unit is designed to be

used on the famous Super-Pro re-
ceiver. It is fitted with a control
switch which is used to vary the
selectivity band at will. The crystal
holder is of accurately ground isolan-
tite with lapped plates. A trans-
former with air-dielectric conden-
sers and 2 matched windings, be-
tween which the crystal is connected
assures the highest efficiency.

A 6.V, (or 12-V) GAS-
DRIVEN GENERATOR
(1148)

COMPA‘CTNESS and portability
are the most apparent featurcs
of this efficient little unit. The over-
all size including base is only 11%
x 15 x 12% - ins. high and the
weight is only 44 lbs. Its D.C. output
charges a storage battery.

It is designed to be used in con-
junction with a 6-V. battery and
may be used to supply power for
any need within its power rating,
which is 150 W. Any good gasoiine
may be used for operation. Battery
ignition is used and the 6 V. storage

_ battery together with the generator

act as a starting medium to set the
plant into motion. The single-cylin-
der air-cooled motor has only a sin-
gle oil point and is supplied with a
muffler. A 12-V. model with the same
characteristics and watts rating is
also made.

. ADC.TO AC.
CONVERTER (1149)

N OUTPUT of 40 W. may be
had from this compact unit!
it is made in types to convert 6, 12,
32, or 110 V. D.C. into 110 V., 60
cycle A.C. It is designed for con-

tinuous operation and has a case -

with cooling vents. The bearings are
of the oilless type and the unit is
insulated from the base by rubber,
to eliminate noise. The size is 4 x
5 x 2% ins. high, and the weight,
614 lbs.

(Contmued on page 244)

~
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Novel antenna transformer. (1146) .

Flexible shaft hex-socket wrench.

(1143)

Crystal holder and filter for

communication receiver.

unit

(1147)

Compact gas- -driven pewer supply
which is self-starting. (1148) -

An _output of 40 W is obtamable from
this small converter. (1149)

An attachment for police use to pick
up police broadcasts. (1150)

\
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Fig. A. The amplifier and accessories.

vet subject to intense competition,
the business of providing hearing
zids to churches presents a most at-
tractive field to anv Service Man.
Churches are vitally interested in
such equipment, more so than any other
institution devoted to public gatherings.
The most devout and “important” mem-
bers of any congregation are apt to be
elderly persons, and therefore hard-of-
hearing. Increasing age lessens the
acuteness of hearing in everyone. In a
rather large percentage of persons who
are advanced in years the condition ap-
proaches a state of partial deafness.
Church officials, themselves often past
middle age, are aware of the desira-
bility of hearing aids to reenforce the
sacred services for those who need such
aids. They seldom find much difficulty
in raising funds for a purpose of that
kind. In many if not most cases it is
only mecessary to convince them that
the equipment, and the person offering

COMPARATIVELY unexplored, not

® ok
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Fig. l. Break-dowr circuits for different tests.

USEFUL DATA ON
CHURCH HEARING AIDS

The business of installing hearing amplifiers and accessories
in churches is one which is not overcrowded!

H U B ERT L. S H O RTT g G T T T T

it, are reliable.

INHERENT ADVANTAGES

Hearing-aid installation work is free
from one of the large “headaches” of
ordinary public address (P.A.)—feed-
back. Since headsets alone are used, and
loudspeakers omitted, the microphones

are not subjected to interference, and
the process of installation is a straight
wiring job, with satisfaction assured if
only reasonable care is taken in the
selection of apparatus. In some cases,
of course, a church hearing-aid installa-
tion may be combined with a P.A.
(Continued on page 249)

HIGH - LEVEL SPEAKER SOCKET
INPUT JACK I(aonom VIEW}
X
83v, = Sw.
P
[
3A,
v4 FUSE
105 TO
[J ‘2500 \0) =
S{ES‘ OnMSs  MF, mE NSV, AC |
Fig. I, Two input circuits are provided for low- and high-level 'mikes" or phono. pickups.

HOW TO USE A

“"PATCH" -TYPE

COMBINATION TESTER

Additional detailed instructions for operating the Com-
bination Tester described in October 1935 RADIO-CRAFT.

J O H N W. M | L L l O N 1 J R o THIRLTRTHIET R

INCE THE introduction several
S months ago of the “Combination

Tester,” there have been many
questions asked indicating that the
original article in the October, 1935,
issue of Radio-Craft describing this
tester did not go into sufficient detail
in explaining the different tests; and

&+ TOP CAP CLIP

OPEN VAN
M 10987654321

s

.

VOLTAGE
SELECTOR

CONTINLYTY
RESISTANCE |
Fig. 2. Complete circuit showing the under-side of sockets.
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the use of patch cords for making cir-
cuit changes. It is the purpose of this
article to clear up these points.

TESTING PROCEDURE
In Fig. 1A is detailed the manner in
which the average test for emission is
made; the principle is readily seen. Only
that part of the circuit in operation is
shown. The tube under test, a 76 type,
has its elements shown connected to the
contacts of the 5-prong socket. The con-
nections to the patch socket and the
patches (cords, provided at each end
with contacting tips) for this tube are
shown; that is, H-1 and 5-4. With these
connections made, the tube acts as a rec-
tifier and the emission produces a direct
current through the load resistor, R3.
A resistor, R2, is inserted in series with
the tube under test. The neon lamp,
across this R3 load plus safety resistor
(Continued on page 246)
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RADIO-CRAFT receives hundreds of magazines
from all parts of the world. Since the cost of sub- INTER L

scribing to each of these would be prohibitive for

most radio men, we have arranged with technical
translators to prepare reviews for our readers. R D
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A FRENCH TELEVISION SET pearance of this table model cabinet is
PRACTICAL example of commer- certainly unusual, if only for the odd,
| cial television receivers as manu- unsymmetrical layout of speaker grille

factured in France was described in and dial: The circuit of this set oddly
|the latest issue of Documentez-Vous €nOugh is not a superhet. but follows
| (Paris). This set consists of a cathode- the Olfi ,T-R-F- prm({ll?lf?- The necessary
ray tube with the associated receiving selectivity ang sensitivity are obtained
| set, power supply and sweep oscillators. by the use of super-selective 1ron-core§l'
This set is made in two parts. The coils anq high-efficiency R.F. pentogies.

| first contains the tuning and framing The set is operated from the AC 11ne§.
controls, as well as the receiver, power The second .set, s BEE (Fig. C) is
supply and oscillators. The second con- also an English one, being an Alba
tains the viewing tube, itself. Thus, the f‘Radlogl'a,m,” or as we Wpuld descr}be
actual viewing unit need not be com- it ‘a‘radio-phono. ‘combinatlon. The sim-
plicated by the many knobs, dials, ete., pllclty .of its cabinet and control ‘panel
which appear on the front of the second 1s a relief from some of the complicated
cabinet. The latter can be enclosed in a 2nd elaborate ones found in European
decorative case, thus hiding the controls. radio-phono. units. The set is a 5-tube
The editor of Documentez-Vous was superhet., and the phono. unit can be
very flattering in his praise of the oper- obtained with either manual or auto-
ation of this set on present transmis- matic record changer. This set was

sions. shown in Wireless Retailer and Broad-
caster, (London) an English trade
magazine.

Next is a portable set—the Ever-
EUROPEAN RADIO CABINET Ready which appeared in Wireless

FEATURES World (London). This set has an odd e
IN THE recent issues of all the popu- mounting fo‘r the speaker, so tha'} when Fig. A. A new French television set.
lar European radio magazines, many the 1id is raised the panel on which the

unnsual and attractive cabinets have speaker is mounted, tilts upward so
been shown, with descriptions of the that the face of the reproducer points
new sets and their many features. toward the listener. This set contains 3
These sets and their movel cabinets tubes, an R.F. pentode, a screen-grid
will interest American radio fans, by detector, and a pentode A.F. tube. The
contrast with the new American sets speaker is a permanent-magnet unit
and cabinets. using one of the recently developed,
First, in Fig. B, we see the new Cos- high-coercive magnets, the power sup-
sor “Super-Ferrodyne” 3-tube receiver Pply is batteries, and the aerial is a loop
described in the latest Practical and in the lid of the case.
Amateur Wireless (London). The ap- (Continued on page 251)
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Fig. E. An oddly-shaped French receiver. Fig. D. The speaker panel tips forward. Fig. C. A radio-phono. set of English origin.
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STEWART-WARNER-ALEMITE "GOOD COMPANION" R-192, 4-TUBE A.C. COMPACT RECEIVER

(Features:

Multi-purpose tubes are used in this novel
design of receiver to give performance equal
to that from 6 tubes. The operating voltages
are shown on the small detail. The C.-G. bias
voltage of V3 must be measured across the
resistor of 350 ohms from the center-tap of
the power transformer high-voltage secondary
to ground, and should be—14 V. The bias
on the C.-G. of the pentode section of V2 is
measured across the 500-ohm resistor in the
cathode circuit, and should be 2V. The wave-
trap in the antenna circuit is designed to cut
out interference in the vicinity of the LF.
and is adjustable by means of the 20 to
120 mmf. padding condenser. It should be
adjusted each time the recejver is attached
to a new antenna, since the change in an-
tenna is apt to detune the trap sufficiently
to make it ineffective. Although this re-
ceiver is capable of reception on 2 wave-

Vr/

f—\oenyosc 6a7 |

bands no adjustment is needed on the short-
wave band, since the switch merely shorts a
part of the mixer grid coil. (The receiver is
made in several finishes, including all-chrome
with silver grille, antigue copper, and black
leatherette with chrome facing.) The whole
chassis and speaker tilt to any desired angle
so that the sound may be directed to any
part of the rocom. Alignment of the L.F. is
made with a 0.25-mf. condenser in series
with the test oscillator lead and the cap
of V1. The gang condenser should read 530
at full-mesh. Adjust the test oscillator to
1,400 ke., and with a 250 mmf. condenser in
series with the output lead, turn the dial to
this position and adjust the trimmers on the
gang condenser for highest output. The one
nearest the front of the cabinet, which is
the oscillator trimmer, should be adjusted
first. When tuning the receiver on the short-
1F2g0ET2 6F7

,20-90 AF 4} )
MMF,

T
0-12
N 2MMF° OnMS
,02-
7.500 T akw M
_'_\ OHM

5 -
{TOTAL) vOoL CONTROL —Ib

PILOT MODELS 304 AND 305 ALL-WAVE | |-TUBE A.C.-D.C. SUPERHETERODYNE
(Features: range, 12.7 to 2,150 meters:

The operating voltages of this receiver are
as follows:

Tube Plate S.-G. Cathode Heater
Vi 9N 91 0 6.3
Vaxs R 49 0 6.5
V3 83 80 0 6.3
V4 73 —_ 0 6.3
V5-V8& 80 90 12.5 26
\'%) 6* — 0 6.3
V10, Vi1 A.C. —_ 99 26

*Measured through a 1-meg. plate resistor.
**Oscillator plate, 80 V. All voltages mea-
sured with a 1,000 ohms-per-volt meter. The
target of V9 runs at 90 V. and the speaker
fleld at 99 V. The undistorted power output
is 4 W. The model 304 has 4 tuning bands
and covers from 12.7 to 570 meters, while the

6-tube performance; antenna wavetrap; superhet. circuit; dynamic speaker; hum-bucking coil.}

FRONT OF SET
BOTTOM VIEW
-~ P-290QVAC. -

—P-290V.AC. P~220\Il".v

S T0V.
P-T0V.

' 1 z
) & k-300v. HO 'Q! gos 2
vig) H-6.2VAC- K-2.5V.
H-0 TO 24V
H-6.2VAC. K- 3V
A 16-0 *_l
G-SEE TEXT TP-70V. l 12
{>TK—0 sG-10v —e@ Y
va X
H-62VAL. _ :r
w0 '15‘-%“_}
P-220v. H-6.2V.A.C:

wave band, it is sometimes possible to hear
the strong broadcast stations coming in
weakly on their regular positions on the tun-
ing dial. This is normal, in this Canadian set.

PILOT LIGHTS

350 )
hd OHMS

I.F.: 456 Kkc,

RF .2 MMF
C Sl (‘ 7 10 MMF

1_,___|'_"' T

1! {'.-"r
| '|.2
i |

4 | =

=05 | 02.
o | NE

200v | 400v

&Y

Ot
- 3 35mmr /

BT

tuning beam: push-pull parallel output;

model 305 has 5 bands and covers from 12.7
to 2,150 meters with a skip from 570 to 740
meters. (This latter model is sold only outside
the U.S.A.) A jack is provided on the rear
of the cabinets for the use of a high-im-
pedance phono. pickup. Also provided is a
socket for the use of an extra speaker, which
should preferably be a permanent-magnet
dynamic type of 10,000 ohms. When aligning
the LF. amplifier, the tuning condenser
should be at maximum and the band switch
at the broadeast position. The test oscillator
lead should be connected to the cap of V3
through a 0.1-mf. condenser and then to the
cap of V2 and each L.F. transformer adjust-
ed to resonance. Then connect the test
oscillator leads to antenna and ground of the
receiver, the antenna lead going through a

200-mmf. condenser. Leave the switch in
T DET 1 & OSC R 23
1 i 6A8 &
MMF <

dual rectifiers; extra speaker socket.)

the broadcast position and place the tuning
dial at 1,500 ke., and with the test oscillator
at 1,500 ke. align the oscillator trimmer ;
then the detector; and, finally, the antenna
trimmer. Next, set the test oscillator to 600
ke. and turn the receiver dial to the same
position.  Adjust the series padder to
resonance, while rocking the receiver dial
back and forth slightly 1o get the proper
position. Band 3 is aligned at 4,300 ke., band
2 at 11,000 ke., and band 1 at 22,000 ke. Band
1 is aligned somewhat differently from the
others in that the R.F. and lst-detector cir-
cuits resonate at the high-frequency side of
the oscillator. The other bands are resonated
at the low-frequency side of the oscillator.
Alignment of the long-wave band is similar
to band 4, the frequencies being 375 and
150 ke.

DET.2,AV.C AF) AF2 50,000
6R7 2546 2546 OHMS
2 / ) B

el

)

hade

P
i
H

TMEG
—  Vaw
RECTIFIERS
I%PF |3é)°)¢F 25_2_6 2526 Y L
1s0Y; [ s ¢ —
ME
10MmF + / /] 4 é /x{po“g:/. &
150V ~ =, L) Fuses  wumBuoring
LTS | PO et gy
) con.
?aoums\ ’_ I’é _3OMF T T30 01MS 30 OnMs FM\
w J_? T 150v 1W (EACH) 1 w. (EACH) 8" Csw2 ‘Al_((’:“'
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WARD'S MODEL 62-229 6-TUBE 32 V. RECEIVER

(Features: no power supply used; dynamic speaker; class B output; tone control; antenna trap.)

This unusual receiver has no power supply,
the high voltage being obtained directly from
the 32 V. line. The line voltage must be kept
within 25 to 42 V. for satisfactory operation.

The polarity of the line plug must be ob- denser to full-open, which should be at 1,750 ] ANTENNAT=S v2
served, although no harm will be done if ke. on the dial. Next, connect the lead from (0 E ‘/,/l@
the plug is inserted the wrong way. Do not the signal generator through a 200 mmf. il P OSCILLATOR
ground the receiver at any point, except the condenser to the receiver antenna lead and Sl @+ D= TRIMMER

ground lead. Operating voltages are as in
this table:

Tube Plate S.-G. Cathode Plate ma.

ment of the LF. stages is made with the lead
of the signal generator connected through
a 0.1-mf. condenser to the grid cap of VZ.
Turn the rotor of the receiver tuning con-

with the volume control at maximum, adjust
the oscillator trimmer for best response, the
generator having been previously set to 1,750
ke. Then shift the generator to 1,500 kc.,

GROUNO BLACK

e

LET1
A

V5
= D, SPEAKER SOCKET fBACK OF SET

V1 205 A.C.-plate to plate, 450 V. and adjust the other 2 trimmers on the gang

va2* 31 18 2 0.2 condenser to maximum response, without =

V3 31 31 2 1.5 changing the setting of the oscillator trimmer.

Vi 12.5 —_— 1.8 0.2 This completes the aligning procedure. The (The designation given on data sheet No.
V5 28 31 3.5 7.0 filament circuit of the receiver is of the 162, of Ward’s receiver, series ODM is in-
Ve 31 —_— 0 22 total series-parallel type, the same as used in some correct, and should be changed. This chassis

*Anode grid, 31 V., 0.65-ma. These values
taken with volume control at maximum and
antenna lead connected to ground. Align-

OET. i ¥0SC.
( 6A7

A.C.-D.C. receivers, and should be quite easy
to trace. Note that all tubes and pilot lamps
must be in their sockets before an attempt
is made to operate the receiver.

I.F
§ 606

LFT 2 / 85

T 40-100 MMF (EACH) pep» ayc g aft

is used in Ward receivers with the following
model numbers: 179, 194, 206, 216, and 218.
This correction should be made on the above-
mentioned data sheet.)

;01-MF  AF2

“_{_IB_OV. / 43

Q MEG,
N\ -
+ 400
12 MF. OHMS

2svy 2w

b

- CH e 0, /
FIELO oo P g ot e | mma OPMS W &00g ~— c’){ms
COIL_[¥ oiims 8oV T30 MF. SOV, Va-wW 0.5-MEQ

80000 | I.F.¢175KC. l

[ .. .=~ 1800HMS
Fi e W
i

ATWATER KENT MODEL 416 6-TUBE AUTO RECEIVER (ALSO, MODELS 126, 136 AND 446)

(Features: complete input filtering; metal tubes; 3-position tone control; dual-speaker provision; suppressorless operation.)

The operating voltages of this receiver are
as follows:

the single 0.003-mf. unit shown; the audio
filter choke is in the pcsitive side of the
“B” supply and the dual electrolytic con-

Tube Plate’ C.-G. S.-G. Cathode S

V1 295 1 80 5 denser has a common negative instead of a
V2r 295 4 80 4 common positlve'lead. Tube V5 has a 500-
V3 295 1 80 2 ohm cathode resistor, shunted by a 10-nE1f.
V4 125 1 . 1 electrolytic conden§er, and the 0.5-meg. grid-
V5 215 5 295 0 leak is returned directly to chassis. Thex:e is
V6 A.C. —_ — 240 no tone control and the 50,000-ohm resistor

*Anode grid of V2, 130 V. The circuits of
the models 126, 136 and 446 are similar to
that of the 416, the 126 having glass tubes
and enclosed speaker, the 136 glass tubes
and separate speaker, and the 446 metal
tubes and separate speaker. The model 556
has a similar circuit, with the following ex-
ceptions: an 0.01-mf. condenser is connected
from each plate of V6 to chassis in place of

with its bypass condenser in the plate cir-
cuit of V4 is omitted. The “B’ voltages of
the model 556 are about 10 per cent lower
than in the 416. There is no connection from
the plate of V5 to the speaker socket.

After the receiver has been installed, the
antenna matching condenser should be ad-
justed for best reception on a weak station
near the high-frequency end of the band. The
dial indicating arrow is adjustable by means

of a screw reached by removing the dial-
light assembly.

0.1-MEG 0.5+ .S -
v MF o S 2
T WW- 7 WA M|
g IF -
i (66 'Hl_[ . ek')'/ Dsrszo,f;v.c KAFL 0L A2
. BLUE ! /
< I
! g
1
1
I
|
|
L.
LRE&
:-
sov 25,000 ">
50,000 ORMS 72-w. bR 3 £ e
TPowER ONTS____ ___ __ _ ___ ___ __ __ | i
BaN.y ven _ RECT 6X573 e °
‘ L T | C (B8R e | g
BT s [)S i —ITEaRES
. — T g w 25 NEC Vaow CONTROL
! ~] o0a-
L , Goor) Ok g o v vs AN VN V3
7 W "4' H. - c n
NzovS 0T Insc ol §£¥-\‘5 Sen + £ i
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Fig. 1. The oscilloscope views under different conditions.

vibrator engineer in the recent progress made in de-

velopment of vibrators as a method of converting low-
voltage D.C. into A.C. and stepping it up through a trans-
former to furnish the high voltage necessary for a radio re-
ceiver plate supply. It has eliminated a considerable amount
of guesswork in design, both mechanical and electrical, and
enabled him to build a background of definite knowledge
concerning vibrator applications that was not possible be-
fore.

The oscilloscope has been particularly helpful in the study
of two of the most important considerations in vibrator
practice—(1) point spacing and (2) transformer-buffer
combinations,

THE OSCILLOSCOPE has been of invaluable aid to the

THE OSCILLOSCOPE IN
VIBRATOR SERVICING

Correct adjustment of vibrators is simpli-
fied by the use of precise "visual" analysis.
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PRACTICAL POINT SPACING

The most practical point spacing of a synchronous vibra-
tor from the standpoint of life and satisfactory performance
is to have the secondary points spaced somewhat wider than
the primary. This condition is shown by Fig. 1A, which is
an oscillogram taken across the primary of the vibrator
transformer. The open spaces are caused by a change in
voltage so rapid that the cathode-ray beam does not have
time to register. The change is virtually instantaneous. The
peaks at each side of the crest of this wave show the primary
voltage when the secondary points are still open, When the
secondary points close, the vibrator is loaded, and the pri-
mary voltage accordingly drops slightly. Because it is un-
desirable for the primary to open under load, the secondary
opens first and the primary voltage rises again,

Figure 1B shows the same vibrator with its secondary
points too close. A shift in phase between the primary ecir-
cuit and the secondary may be observed as well as the volt-
age drop due to the primary points opening under load.
Arcing is apt to occur with this adjustment,

When the secondary points are too wide, the waveform is
like the one in Fig. 1C. The secondary is now closed for
only a small percentage of the time, and the efficiency and
output of the vibrator are very low.

Figures 1D and E show faulty vibrators; Fig. 1D showing

(Continued on page 250)

A

A department devoted to members and
those interested in the Official Radio
Service Men's Association. For mutual
benefit, contribute your kinks, gossip
and notes of interest to Service Men,
or others interested in servicing.
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AMPLIFIER CIRCUIT

RADIO-CRAFT, ORSMA Dept.:

As a member of ORSMA and a reader of
your maygaziné for some time 1 wonder if you
could send mie a circuit diagram of the interest-
ing amplitier, No. 1070, illustrated and deseribed
on page 29 of the July 1936 issue of Radio-Craft.

I am in the market for such equipment, but
would like to see the circuit arrangement before
deciding. HARRY L. JACKSON,

Providence, R. I.

Since the circuit in question has several novel

features. we are reproducing it herewith in Fig.
1. It will undoubtedly be found of interest by
many other readers.

CORRESPONDENTS WANTED

RADIO-CRAFT, ORSMA Dept.:

May 1 offer a few words of appreciation for
Radio-Craft¢ 1 have becn a constant reader for
some time and its hints and tips have saved me
a headache times without number, more so since
it is difficult to get service sheets in this country.

I would like to become a member of
ORSMA, as I see it is
an international organ-
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MPERS a4 B
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ization, and would like
to exchange news and
views on the latest
radio activities with
any members who
would like to corre-
spond with me.

I wonder if any of
your readers could sup-
plv me with a service

——e 150MM5 TEL
GONMS GR B YEL
—— & OnuS, REDL YEL
h —o 3OMMS, BLx 2 YR
. —= 0 BuLalx

500 Owms

sheet for the Halson

5 AW-770?; I find that

B 2 of the short-wave
"[%H bands have not been
) wired up. I have been

informed by the makers
that the service gheets
on this model are out of

Fig. 1. Circuit of a commercial high-gain ampilifier. (1070)
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print,

RADIO-CRAFT

I have built quite a few sets from circuits
I found in Radio-Craft, and have found them
to be up-to-the-minute in design. As a matter
of fact I am listening to W2XAF at the present
moment on one of "your” sets!

WM. T. JoNES,
Cheshire, England.

We are glad to learn that Radio-Craft is
so useful. What ORSMA member knows the
answer to the “"AW-770" problem?

BUSINESS AS USUAL

RADIO-CRAFT, ORSMA Dept.:

1 was quite interested in the remarks of Mr.
Lanning in July 1936 Radio-Craft regarding the
radio servicing business.

In part I agree with Mr. Lanning that radio
servicing should be a better-paying business
than it is at present. But, having been in the
game for several years muyself, I certainly can
see that conditions are improving, and that the
good Service Man is gradually gaining the posi-
tion to which he is entitled.

Naturally, as in any business, there will al-
ways be a few “quacks” who will stumble along
at the game, and because they have little else
invested except time and g screwdriver, will
tackle a job at such low prices that the real
Service Man is out of the picture. But keep
track of these fellows and you will be surprised
how fast they pass out. Their customers are

(Continued on page 247)
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" QUALITY COMBINATIONS
FOR RADIO SERVICING

THE NEW

_ ﬁ\\i\ﬁ_\_:._‘___
Complete for Shop or Field

COMBINATION FREE POINT TESTER AND COMBINATION TUBE TESTER AND
MULTIMETER MODEL 640-740 SIGNAL GENERATOR 440-540

thlell 440 ’{u})e Testler checkslx
. e 1 H 3 all glass, metal and glass-ineta
3 e - Model 640 Free Point Tesg,er ‘- — tubes. Condition of tubes read
= { has 5 sockets. Panel in-

: cludes eight automatic

directly on GOOD-BAD instru-
ment scale while load values
switch type and ten single
action jacks.

are applied. Circuit designed to

indicate inter element shorts

and leakages. Illuminated dial

Ai(_:. linsu;umge‘rllt for lline tvotll‘;

s adjustment. Shows when tester

MOdel 740 YOlt'Ohm'Mll' is  connected to power supply.

liammeter Unit has a Trip- Individually, calibrated  plug-in

o v . type coils in Signa eneralor

lett Preqsxon instrument Model 540 set new standard for
scale reading 10-50-250-500-
1000 A.C. and D.C. volts at
1000 ohms per volt. 1-10-50-
250-M.A.; low ohms 0-300;
high ohms to 250,000 at 1.5

volts, Rheostat adjustment.

obtaining laboratory accuracy at
low cost. Sece description for

Case is same as for Modelde-

scribed opposite.

Dealer Price . $27°00

The sturdy case is metal with
built-in compartments having
snap-on covers for accessories,
finished in electro black baked
enamel, panels in silver and
black.

Complete with all batteries and
two type 30 tubes and necessary
accessories,

Dealer Price ....... *

SENSATIONAL DEVELOPMENTS AT SENSATIONAL PRICES

DIRECT READING SIGNAL GENERATOR D.C. POCKET VOLT-OHM-MILLIAMMETER
F MODEL 557 MODEL 735

The direct reading Signal Gen-
] etator Model 557 has Dlug-in

type coils. Five frequency bands
T from 110 to 20,000 Ke. All
| fundamentals. Each coil is indi-
vidually calibrated by peaking
with trimmer condensers. Aecu-
I racy less than 1% on all bands.

Completely shielded. Attenuation

and stability are outstanding
| features.

Model 557 Signal Generator.

Contained in sturdy black molded case with
silver and black panel, rounded corners.
Ranges are 13-150-750 volts; 1.5-15-150
M.A.; 1-1,000 low ohms; 0-100,000 high
ohms at 1.3 volts. External batteries may be
used for higher resistance measurements.

Has Triplett D’.Arsonval precision instrument
accurate to 265, Selector switch for all ranges.
Provides for all D.C. measurement require-
ments of the servieeman. Size is 3x3%sx2%"
thick—is easily carried in the pocket, and
handy for the laboratory.

Dealer Price $I 0-80

Supplied in black leatherelte case.
Siiverandblackpanel.

] :
Dealer Price ...... $I 8.00

Model 554-A—same as' Model

'® 557 but not direct reading. Cali- ADDITIONAL RANGER COMBINATIONS
brat,cq graphs included for ac- AL Model 540-740 Signal Generator and Multi-
curacies under 1% on any i a1 meter. Dealer Price ................. $36.00
band.
Dealer Price ...... $I4.40 DEVELOAMENT . Model 440-740 Tube Tester and Multimeter.
3 Dealer Price ...........coiiiiiiinns $37.50
:
The new Ranger-Examiner line of radio test instruments is precision built throughout. All instruments have been
designed and constructed for the utmost in compactness, accuracy and durability.
Compare these test instruments . . . Check their accuracy, note ease of operation and speed with which they
can be used . . . See how light they are in weight . . . And then note the price.
: Ask your jobber to show you the Ranger-Examiner line. Write for more complete information.
3
) -------‘--------------------------------r;
3 READRITE METER WORKS :
¢ 10616 College St., Bluffton, Ohio. '
)
: [] Please send Ranger-Examiner catalogue. :
| [J I am interested in more information on Model ........ . :
| :
: INGIILE  +on vt ee et e e e et e e e e et e e e 5
1 ]
| ]
ﬂ AATESS ettt e i
! 1
; ]
] CHtY oo State.........occoeiiin. :
----------------------------------------d
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KARADIO MODEL 57-B SHERIFF 7-TUBE AUTO SUPERHETERODYNE

{Features: police-band reception; push-pull output; low noise level; single unit construction; motor-noise trap.}

This receiver is designed 1o be used by
government officials, since it is made to cover
the police bands, as well as the general
broadcast band. The operating voltages are
as follows:

T'ube Cathode S.-G. Plate
V1 3 60 205
V2 2 60 205
V3* 1.5 60 205
V4 1 S 105
V5 17 205 205
Vé 17 205 205
V7 205  A.C.-plate to plate, 450 V.

*Triode plate of V3, 40 V.

The type 77 used as det. 1 and oscillator
was found to have a much lower noise level.
Tube V3 functions as a combination L.F.
amplifier and as a phase inverter tube to
allow the use of push-pull output. The short-

DET t g OSC
¢ 77

1

wave buand is picked up by operating the
D.P.D.T. toggle switch, which cuts out the
first section of the tuning condenser gang,
and connects in its place a 70 mmf. trimmer
condenser which is adjusted through a hole
in the case adjacent to the switch handle.
The trimmer is adjusted to whatever police
station the particular installation calls for.
The receiver is designed to have the lowest
possible battery drain and it may be used, in
most cases, without sparkplug SUpPressors.
Since it is unlawful in most states to have
in a car a receiver that is capable of recep-
tion of police calls, these receivers will be
found mainly in cars of police and city offi-
cials, detectives, Federal operatives and other
law enforcement agents. The speaker in the
cover of the receiver has a plug fitting, so
that the cover may be completely removed to
do service work. A variety of dial plates are
made to fit a large number of auto dash-
L F 2 & INVERTER DET 2 ¢ AF L .
{ ©F7 7

£1.2 54

F AF2

boards, or the control head may be mounted
on the steering column, this latter type of
control being shown in the accompanying
photo. The photo also shows the location of
the police-band adjustment condenser and
the switch.

.05-MF
( 400V

AF2
41‘

VOICE

41 ) ,COIL\

e 700 0HMmg 84

Cacg‘dgums X » 7 .\;
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*—0PDT sw
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.
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RCA VICTOR MODELS T7-12 AND C7-14 7-TUBE 3-BAND RECEIVER
(Features: "magic eye": 4.5 W. output: range, 540 to 18,000 kc.; metal tubes; adjustable wavetrap.)

The socket voltages of this receiver are as
given in this table and should be correct
within about *20 per cent.

Tube Plate S.-G. C.-G. Cathode
Vi1 263 103 3.2 0
V2 263 103 3.2 0
V3 —3.2 (on section 2)

V4 117 — 0 1.1
V5 252 263 —16 0
Vé (target, 263 V.) 0 0
V1 370 A.C. — — 342

The anode grid of V1 runs at 170 V. The
above conditions hold true when there is no
signal input. This receiver circuit is essen-

ANT. = DET140SC  33.000
d 6A8 OHMS
[ 400 0.1

7 MMF

tially the same as that of the RCA Victor
models T 6-1 and C 6-2, except for the addi-
tion of the “magic eye” and the use of a
574 rectifier tube. The maximum audio out-
put is 4.5 W. and the undistorted output is
2 W. An antenna wavetrap is provided, which
may be adjusted to the I.F. of the receiver
and will then cut out or greatly attenuate
any interference which is near 460 ke. The
adjustment of this trap is located near the
1st L.F. transformer. A universal trans-
former may be had for operation on 100 to
250 V., and 40 to 60 cycles. This transformer
has a 110-V. tap for connection of a phono-
graph motor. The LF. stage is aligned by

DEY2 s AavC

\. &GHG

-

VOLUME
CONTROL

2 MEGS
(TOTAL)

attaching the test oscillator between chassis
and grid cap of V1, and adjusting all 4 L.F.
trimmers for highest output, With the tuning
condenser at full-mesh position, the dial
pointer should be at 530 ke. First R.F. align-
ment is made at 18,000 ke. The point of
resonance on the oscillator trimmer which is
maximum is the correct one to use in case
2 such points are found. The antenna trimmer
is also adjusted at 18,000 ke., and the receiver
tuning condenser should be rocked slightly
to get the optimum getting. Then shift the
band switch to band A and adjust for
resonance first at 1,400 kc., then at 600 ke.
No adjustment is needed on the B band.

AF1 01

6FS MF AG é
et /

“TONE CONTROL
SWITCH, SW.2

11-450 J
MMF £ mm 2-15

S o _MMF

.
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meter—through

per-meter !

for

IN REVIEW

(Continued from page 199)

intermittent electrical disturb-
ances having the field strengths of 2 or 3 volts-

-THE RADIO MONTH

OCTOBER,

The equipment employs two separate amplify-
ing channels, one utilizing the energy from a
simple vertical antenna and the other amplify-
ing the signals from a rotatable loop. The visual
indication is a ‘‘resultant’” of the two signals
—one of which is fed to the vertical pair of
deflector plates, and the other to the horizontal

pair.

It was reported by the Coast Guard that the

Hefele

direction finder,

in

conjunction with a

directional gyro (standsrd equipment on most
planes), magnetic compass, and artificial horizon,
provided an excellent rre.ns of constantly check-
ing the drift of the plane due to wind—which is
of this

another very
versatile device.

The commercial

import

ant application

airlines probably will soon

add cathode-ray equipment of this general type

as

business for

“atandard equipment,”

radis

manufacturers,

operators and Service Men.

For 12 years the Crast Guard has applied
direction finding equipment on ships; and for
5 years this branch of the government service
has utilized such apparatus on airplanes, states

Chief Radio

Electrician

Guard Headquarters,

C. T. Solt,

Washington, D.

thus making more

instailers,

of
C.

Coast
How-

ever, the new cathode-ray equipment is said to
be one of the most important and versatile con-
tributions to safety in air travel.

The ap
which |Ps

earance of the cathode-ray direction fin
mounted above the instrument panel of
the airplane can be seen above.

der

Five changes in the cathode-ray indicator:— A, the
Indicator shows that the plane is at the left of
course; B, is at the right of course. When' the ship
is right on beam, C is seen, changing into D, when
plane approaches the station. When the plane is

directly over

station,
can,

circular
be seen.

pattern

at E

Again—it's CLOUGH-BRENGLE
that brings

the season’s great advancements @
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NEW 1937 SUPER-SERVICE LINE

MODEL OM-A R-F Oscillator MODEL 99 R-F Oscillator
with “INDUCTOR-SWEEP" —

All-wave continuously variable signal gen-
erator with built-in fixed-sweep frequency
modulator employing this new improved
principle. Use with output meter as stand-
ard osci}ilator or anyl/ oscil!o%r;aph. Hand
calibrated accuracy, 1% of 1%

Net with tubes................ $57°75

MODEL 81-A Frequency
Modulator

Adds fixed-sweep frequency modulation to
any signal generator without alterat.ons or
rewiring. Net with tubes............ $34.25

MODEL CRA Cathode-Ray
Oscillograph

Qutput Calibrated in Microvolts

Now you ean accurately measure receiver
gain and sensitivity. Also introduces va-
riable percentage of modulation feature.
All metal tubes. Range 100 ke to 60 me on
fundamentals. Dial length 25 inches for
e~c of six tuning bands. Accuracy guar-
anteed to Y of 1%. Write today $43 90

for new descriptive bulletin, net

PRICE REDUCTION

New
New!y  improved
series with com-
?let.e freedom MOdeI
ronl inter-action
between controts. OC
Amplifiers for
bloth plates. Syn-
chronizing c¢ir-
cuit. All controls on|y
now  on front
panel of etched 95
aluminum. Dou- 5
ble the sensitiv- e
ity of most in-
struments. Meets
all government | (O.B again leads in value. This popular

recifications and N s B
zsilpproved for their instrument improved and yet lowered in

price. Hand calibrated to an accuracy of

usc‘l. Net with 3- Y Ton ALl ool tobe N

inch s to 0+ metal tubes. ew conve-

tUD°-$84'50 nient reference chart. Improved attenua-
tors.

MODEL 79-A Beat Audio
Oscillator

Wide frequency range, 150 milliwatts out-
put at less than 5¢ distortion. Linear to
1 db at all frequencies. 6E5 tube indicates
zero-beat. Net L..$53.75

MODEL OD-A battery operated version of
above instrument, less batteries, net..$29.95

Complete Service Laboratories

Every instrument you

. need in one conve.i- [EFmE————4d
MODEL 95 Super-Ummeter ent, prestige building
Reads capacity to 16 mfd and resistance to bench cabinet. Fin-
20 megs, plus a-¢ and d-c voltages on a ished in C-B green
total of twenty ranges, net.......... $47.75 with silver trim.

Houses standard 19”
rack panels, in which
form all C-B Instru-
ments are now avail-
able. Furnished com-
plete with blank fiiler
panels that may be
removed later for ad-
dition of any desired
instrument. Write to-
day or see your job-
ber for full details.

MODEL 88 Vacuum-Tube Vm.

As vacuum-tube voltmeter reads on scale of
0-1.2 vo'ts direct to tube grid. As peak
voltmeter, 0-10 and 0-100 volts, net...$42.50

Time Payment Plan

l Ask your jobber or write today for full
| details on the new C-B “Pay-As-You-Earn”

Plan. Small down payment and convenient
terms. .

|l Clip and
1! Mail Today
| for

New C-B
Catalog

 ACAAAAANAAAAANANAANAAAAANNN

The CLOUGH-BRENGLE CO.
| Rush us full details on all Instruments in the new C-B SUPER-
I.

2809 W. 19th St.,, Chicago, Ill.
SERVICE Line.

Address.. ........ ceeaen eea
AN IS S S S
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DEPENDABLE

MASTER ANALYZER

' JOSEPH CALCATERRA

A special zarrangement between RADIIU-
(RAFT magzazine and the publishers of this lit-
erature, which permits bu'h mailings te inter-
ested RADIO-CRAFT rvaders, eliminates the
trouble and expense of writing to each individual
organizativn represented in this department,

2. HaMmmarruap 1936 Cataios. Contains 12
pages of spevifications illustrations and prive-
«n the new line of Hammarlund variuble, mid-
2ol band-spread and adjustable ¢ ndensers‘:
trimminyg and padding condensers ; R.F. aud 1.F.
tran=formers. coils  and  coil form-: s chets,
~hield~. ¢huhes and miscellancous purts of ultra-
short-wave, short wave and breadeast vperation.

4. THE “CuoMET PrRO7 SHORT-WAVE  SUPER-
HETERODY NES.  Describes the outstanding  fea-
tures of the standard and erystal-type Hammar-
lund “"Coumet Pro’ short wave superheterudynes
designed to meet the exacting demands of pro-
fessivnal operators and advanced amateurs for
a 15 to 250 meter code and phone receiver. but
which can be adapted by anyone for laboratury.
newspaper, police, airport and steamship use.

5. ELECThADL 1936 VOoLUME CONTROL AND RE-
SISTOR CATALOG. Contains 12 pages of data on
Electrad standard and replacement volume con-
trols. Truvolt adjustable resisturs. vitreou. wire-
wound 1ixed and adjustable resistors and volt-
age dividers. precision wire-wound non inductive
resistors, center-tapped filament resistors, high-
quality attenuators, power (50- and 150-watt)
rhevstats and other Electrad resistur specialtics.

57. Ri1BBON MICKOFHONES AND How To USE
TreM. Describes the principles and operating
characteristics of the Amperite velocity  micro-
hones. Also gives a diagram of an excellent
humless A.C. and battery operated preamplifier.

Sv. THE EvoLtmion oF Tuse TesTINg. This in-
teresting booklet, published by the Supreme In-
struments Corp., traces the development of tube
testing equipment and gives a complete technicul
description, with wiring diagram and discus-ion
| of the technical points involved in the design and
use of the Model 29 Supreme Radio Tester for
testing all tubes, and also paper and electrolytic
capavitors.

65. NEw 1936 LINE or SUPKREME TBSTING IN-
STRUMENTS. This 16-page catalog gives complete
information un the entire Supreme line of test-
ing instruments, including the Model 355 Auto-
matic Tube Tester and Analyzer, the Model 334
Del.uxe and Stundard Analyzers, and other stund-
ard Tube Testers, Set and P.A, Analyzers and
Signal Generators. Complete details of the Su-
preme Fasy Payment Plun for purchasing te-t-
ing equipment on the instal'ment plan are given.

67. PracTicaL MECHANICS oF Rablo SERVICE.
Information. including cost, features and outline
of lessons of the Frank 1. Sprayberry course in
Radio Servicing, and list of Sprayberry Data
Sheets for modernizing old radio equipment.

69, Your FUrtUke IN RaDlo. With the develop-
ment of Radio into muny spe ialized fields, it
has become increasingly important for anyvone
considering radio a< a lifework, to investigate
the oppurtunities offered in the various fields
for @ man of his particular qualifications, These
i § | vpportunities are described in an interesting 82-
— — a  —_ | page buok, "Your Future in Radjo” published by

8-8-8 mfd 450 v the Sprayberry Academy of Radio. It also gives
- - complete information on the new Sprayberry
..« in one can!

Course in Radio Service Enyineirive which in-
cludes all standard equipment and supplies for
New Series GGGL Electrolytics the practical .\\'Ul'l"{ requir‘ed in mastering the
mean better ﬁltering in tight L'()E‘r:‘t' zmtl ymug lntu' bu‘smv\.\.
places. @ Three separate sec- 3. How To ]xLl.Ml,\A.Tb Ranio ]NTh‘HF!-:l-(‘EN(‘E.
i : i = A h'andy folder which gives very complete infor-
tions In gmple can. Inverted mation on how to determine and locate the
! mounting. Hermetically sealed. | sources of radi, noise by means of the Sprague
! @ Two ratings—250 and 450 V. Interference Anulyzer. A description  of the
working. In 4-4-4, 8-8-8, 8-8- [ analyzer and method of using it iz in-luded, to-
16 and 8-16-16 mfd. combina- | gether with data'un how to eliminate interfer-
tions. ence of various kinds once the source is located,
T4. SPRAGUE 1936 ELECTROLYTIC AND  PAPER
Wrife :’c;t:e\:o:g::;ﬁ °§'.’&'i"5’es‘§2{"o; (;om;r:nsm CaTALOG, Gives specifications, with
line. Also sample copy of monthly Re. list and net prices on a complete line of wet and
search Worker. dry electrolytic, and paper condensers made by
the Sprague Products Co. for radio Servi-e Men,
set builders, experimenters and engineers. In-
formation on the Sprague Capacity Indicator,
for making capacity tests on condensers and in
servicing receivers, is included.
CORPORATION 75. SPRAGUE TEL-U-How CONDENSER GUIDE.
77 Washington St. Brooklyn, N. Y. A valuable chart, compiled by the Sprague Prod-

Please Say That You Saw It in RADI0-CRAFT

MODEL 4153

The most improved analyzer on the market

MASTERFUL PERFORMANCE

1l ranges—measures AC and DC mi¢roam-
peres, mulliamperes and amperes, chms 1
W du megohms, capacity 4001 to 300 mfd
AC and DC voits 0.1 o 1000 volts, power
leve! 1n DB -15 10 40 and inductance 1n
millihenries 25 to 1000 and in henries 0 to
1o uuy

Attractive, simple to operate, and inex-
betisive Nothing else to buy

Highly accurate at all frequencies.

See your jobber today, or fill out the coupon
below. We shall be ¢lad o send you an at-
tractive booklet describing the latest de.
velopments in radio service instruments.

RADIO CITY/ |PRODUCTS CO.

88 PARK PLACE "DEPEND ON
NEW YORK CITY DEPENDABLE*

c------------------------l

RADIO CITY PRODUCTS CO
88 Park Place
New York City

Gentlhomer lease wenid e 3 Derind ble M .ter
Anabyse Oy Roemittance bag lo-ed
Mpoalir s Uve catalogue, de tihang Dopendabie 1
strumedits Wl be sent free on request

! bber Preference

Adidres
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TECHNICIANS' DATA SERVICE

DIRECTOR

Radio-Craft Technicians’ Data Service
99 Hudson Streeq,
New York City, N. Y. RC-103%
Please send to me, without charge or
obligation, the catalog, booklets,  ete.
the numbers of which 1 have circled be-
low.

& 4 3 5
(3] 73 T4 n

59 62 65 67

My radiv connection is checked below :
Service Man operating own business.
Service Man for manufacturer.
Service Man for jobler.

Service Mun for dealer.

Service Man fur servicing company.
Dealer,

Joubber.

Experimenter.

Amateur Sot Ruilder.
Short Wave Wurh.
Livensed Amateur,
Station Operator,

Radio Engineer.
Laboratory Technivian,
Public Address Worker,
Manufacturer’s Fxecutive.

)

)

)

)

)

)

)

)

) Professional Set Builder.
)

)

)

)

)

)

)

)

) Student,

{
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
1

( ) Subscriber () Newsstand reader
I buy approximateiy ..., .. of radio
material a month. (Please answer with-
out exaggeration or not at all.)

Name ........c.00vunn...
Address .....................
City ... oo, State........

(Please print name and address)

Avoid delay. The catalogs and booklets
listed are now in stock and will be sent
promptly as long as the supply lasts.
Plcase use this coupon in ordering. The
use of a letter causes confusion and de-
lay.

ucts Co. which tells the proper types, capacity
values and voltages of condensers required in
the various circuits of radio receivers and am-
plifiers, and how to locate radio troubles due to
defective condensers. Includes data on condenser
calculations.

6. FACTS You SHouLp KNow Asour CoN-
LENSERS. A folder, prepared by the Sprague
Products Co., which explains the importance of
various characteristics of condensers, such as
power-factor, leakage, capacity and voltage in
determining the efficiency or suitability of &
given condenser to provide maximum filtering
and safety in operation.

ELECTRONIC CONTROL
SYSTEM AT VASSAR COLLEGE

(Continued from vage 200)

Vibrating reeds and vacuum tube oscillators com-
pletely solved this problem.

The reeds which are 12 in number are chro-
mium plated, and are vibrated continuously by a
blast of air from the organ. Each reed is
fitted with an electrostatic pickup which feeds
into a vacuum-tube oscillator. The reeds keep
the V.-T. oscillators exactly in step, so that the
tones, which go down as far as 16 1/3 cycles, are
absolutely true,

The output of the organ tone oscillators as
well as the phonograph, radio and piano music
is amplified by a compact, 50-W. vacuum-tube
amplifier and 8 dynamie speakers located in the
organ loft, immediately behind the grille work
shown in Fig. A,

The flexibility and dependability of this con-
trol system have revolutionized the art of teach-
ing music and allied subjects at Vassar, as well
as making the task of the professors much
less difficult.
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(Continued from page 207)

signed to accomplish 3 purposes. First, being
gupported entirely on rubber cushions, it tends
to prevent vibrations of the speaker unit from
being transmitted to the cabinet, thus reducing
the tendency toward cabinet resonance and
boom. Second, because of the resistance offered
by the solid portions of the sounding board to
air motion, it prevents small portions of the
cone from vibrating independently from the en-
tire cone (which produces fuzziness in the re-
sponse). Third, Fig. F, by proper positioning of
the holes in the sound board high notes are de-
flected instead of traveling in narrow ‘“beams.”

Tri-Focal Tuning. In the Stromberg line of
sets, a new system of tuning known as Tri-Focal
Tuning is employed. The feature of this is a
combination of 3 factors which tell a complete
story of the tuning conditions:— (1) A cathode-

" ray tuning tube indicates when a station is ac-

curately adjusted- to resonance; (2) a 4-band
scale indicates” what can be heard and the limits
of each particular frequency band (only one
scale is illuminated at one time) ; (3) a vernier
scale permits accurate logging of short-wave
stations so that they can be picked up again
without difficulty. -

Figure G shows the escutcheon of this new line
of sets: note the ray-tube “eye” at top, and the
“full-vision” arrangement of the scale.

Target Tuning and Split-Second Re-Locator.
One of the outstanding features of the 1937
Zenith receivers is the tuning control used. This
consists of an airplane dial calibrated in ke.
for each band. A vernier indicator revolves
around an outside scale which is calibrated from
gero to 60. This is the split-second control, for
a station is calibrated in ke. plus the position
of the vernier dial, thus permitting accurate log-
ging. The tuning knob is fitted with a fly-wheel
so that if the dial twister wishes to run slowly
over a given band, a twist of the knob starts
the dial in motion. The fly-wheel then keeps it
moving without the necessity of the usual
laborious knob turning.

The tuning indicator used by Zenith is also
interesting. It is in the form of a bulls-eye having
a meter type movement with an aluminum dise
at the end of the meter needle. This moves over
a target and for local stations, the station is
accurately tuned when the disc covers the bulls-
eye of the target. The positions of all controls,
such as band, volume, fidelity and sensitivity are
indicated on separate scales on the main tuning
dial; Fig. H shows its appearance.

Automatic Flash Tuning. Sears, Roebuck’s new
sets are equipped with the ‘“Automatic Flash
Tuner” which consists of an automatic frequency
control to insure correct tuning of stations and
a multi-contact switch which is rotated by the
variable condenser. When the condenser passes
a given point, a circuit is closed, which lights
up a bulb and thus illuminates the call letters of
the local station operating at that particular fre-
quency. The appearance of these illuminated call
Jetters on the dial is shown in Fig. I.

The automatic frequency control—or “A.F.C.”
—is of the conventional type consisting of &
“discriminator” tube in the IL.F. amplifier which
rectifies part of the signal current and produces
a positive or negative voltage, depending on
whether the station frequency is higher or lower
than the tuning in the set. A control tube in the
oscillator circuit shifts the tuning of that circuit
to compensate for the off-tuning. (Various A.F.C.
systems have been described in Radio-Craft.)

CONCLUSION

In the above description of the outstanding
features of the 1937 sets, it is obvious that in
practically every case some form of tuning sys-
tem or dial is predominant. These new dials and
tuning systems seem to be the key-note of the
coming season!

While no startling developments have been in-
corporated in these new sets, the ease of opera-
tion, appearance, and quality of reproduction.
in general, are better than ‘in the sets of pre-
vious years. This is a healthy condition for the
industry as it tends toward a stabilization of
sales, over each season.

It is possible that next year’s receivers might
include new developments as sensational as the
metal tube last year. We shall patiently wait!
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TECHNICAL FEATURES IN RA-.

This NEW Type of
RADIO TRAINING _

ACTUALLY SETS vou
UP IN BUSINESS ...

. » » in an Industry That is Provid-
ing Fortunes for Wide-Awake Men.

Here, at last, is a NEW and DIF-
FERENT type of Training that not
only teaches you all phases of Radio
Service Engineering work quickly and
efficiently—but which also supplies you
with complete servicing equipment for
an actual start in business. Remember,
no matter what kind of radio training e
you take, it is absolutely necessary that berry Training is designed to start you
you have equipment of this kind BE- right. Let us help you win a good-pay-
FORE you are ready to start making ing place at the TOP OF THE LAD-

real money. Sprayberry Training DER of success in one of the livest,
brings it to you almost at most active industries in the world
the start — teaches with vast opportunities for future

you just how development.

LEARN QUICKLY AT HOME—NO PRE-
VIOUS EXPERIENCE REQUIRED

You'll find Sprayberry Training complete—modern
— practical—easy to understand. You learn quickly
in your spare time. Students can often mak->
extra money on ordinary service work even
before completing their Training.

Besides the necessary fundamental teaching,
the Course includes the famous Sprayberry
Practical Mechanics of Radio Service for-
merly sold ONLY to men already in radio—
many of whom found ordinary training
inadequate for today’s Radio needs.

to use it under actual Service condi-
tions. Theory is cut to a minimum.
You'll find it all intensely interesting
—you’ll learn the PRACTICAL way.
Don’t delay! Radio is progressing
rapidly. Television is on its way. Now
is the time to get started—and Spray-

Movreover, Sprayberryis the ONLY school
that furnishes you with COMPLEIE
RADIO EQUIPMENT!

Upon completion you have COMPLETE
business and technical training PLUS
complete radio equipment to enter husi-
ness at once for full or part time profits
—or to start in any one of Radio's
speclalized fields such as avlation radio,
broadcasting, sound, ete, Certainly you
owe it to your future to investigate—
TODAY!

SPRAYBERRY ACADEMY OF RADIO

2545 University Pl., N.W., WASHINGTON, D. C.

Without cost or oblization on my part, please rush com-
plete details of your NEW type of Radio Training, also your
booklet “MY FUTURE IN RADIO.”

AdATESS . ovvueevnneraoeronesensaasenssseansennns RC 10/36
(Paste this coupon on postecard and mail today!)

Has all features to be hoped for in a modern
P.A. Svstem. Ideal for electioneering and other

Public Address System
applications. TPush-pull 615 circuit  with phase

Onl_v5
inversion; resistance coupling throughout; 2-channel 39—
fader-mixer input (for 2 mikes or one mike and
a pickup); built-in field supply for 1 to 3 dynamic less tubes
speakers; tapped output for 2-1-8-15 ohkm volce and mikes
3 coils and 500 ohm lines, Tubes:—1-6J7, 2-6A6, ;
2-GR3. 1-523. Uses crystal or velocity mikes. Fur-
OPTIONAL ACCESSORIES nished with two Rola Hi-Fidelity 107 speakers
Crystal Microphone ...... $12.50 ounted on opposite sides of the sturdy portable
Veloeity Microphone ' $14.50 case. The amplifier is attached to the removable
Adijustable 72 Chrome bottom, as illustrated. Size of case; 20x 12 x 18
Plated Floor Stand .... $ 4.50 in. Net wt. of system, 353 lbs., operates on 110
Kit of RCA Tubes ...... $ 5.45

volts 60 cycles A.U.
Portable Electric phono-
graph with Crystal Pickup Peerless Sound Labs.

S]‘rllg I\{_ecorAd.(p I s19.00 80 Eighth Ave. New York City

Please Say .That You Saw.It in RADIO-CRAFT

Portable 15-Watt Hi-Fidelity
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Barcus-Lansing

BASS
BOOSTER

® Surtling improvement in sound
quality— Get concert hall perform-
ance from your own radio by simply
adding a BarcusLansing BASS
BOOSTER—Gives same depth of tone
and the rich resonance of bass notes
actually heard in the concert hall.

® The BASS BOOSTER consists of a
low pass filter which removes fre.
quencies above 70 cycles, a 2stage
high gain amplifier and a Lansing 12-
in. No. 212 Speaker—coordinated to
produce a new achievement in sound
reproduction. This mnit may also be
used as a phonograph amplifier by
throwing operating switch.

® Complete kit of parts including 7
in. by 7 in. by 7 in. black ecrackle fin-
ish cabinet and speaker. Lijst price
$30.00 (less tubes).

Write for detailed deserip-
tion or ask your local dealer.

LANSING Manufacturing Co.
6900 McKinley Ave.
LOS ANGELES, CALIF.

eu) TURRET TOP ANTENNA
CRCATCS {CNIATION IN
Rerfoimance and Sty/e

It's new, cfficient, styl-
ish  and  streamlined.

NORWEST

'Jln-signed especially  for

‘urret Top  ecars. No

holes to drill . . . . in- E>
creases pickup in isolat-

ed distriets, Low motor NI

AUTO ANTENNA

noise level obtained by

shiclding effect of car PAL PENDING.- U 5. A, 4 CANADA

top. Will not short out

from ice, water or mud. Works well anywhere all the

time, Insures more distance, less noise and more volume.

Mounts on rubber vacuum cup standofts; adds to stream-

line. appearance. Works cqually well on' fabric top cars.

Easily and quickly installed. Write for information.

SOLD BY New Low ( Sedan or

LEADING JOBBERS gCoach ss‘so

EVERYWHERE List Price ( Coupe 35.00

NORWEST RADIO LABORATORIES

3454 FULLERTON AVE. Dept. 103, CHICAGO, III.

Western Division Shelby, Montana

% il e

IT SELLS AND IT SATISFIES

RADIO-CRAFT

16 NEW TUBES!

(Continued from page 201)

6N5—Cathode-Ray, Tuning Indicator. The ca-
thode-ray tuning indicator of the 6ES5, shar"p
cut-off triode type has also been duplicated in
the low-filament current tubes and is known as
the 6N5. This tube has a wider operating range
between zero shadow and 90 deg. shadow than
the 6E5, requiring 12 V. to produce the change,
instead of the 8 V. required for the 6E5 type.
This increased range will permit the tube to be
connected directly to the A.V.C. line in some
sets, thus simplifying connections.

6N5 Characteristics

Heater voltage 6.3 V.
Heater current 0.15-A.
Plate supply voltage 135 max. V.
Target voltage 135 max. V.
Triode-plate series resistor 0.25-meg.
Triode-plate current for grid

voltage — 0 0.5-ma.
Triode-grid voltage to give

0° shadow —12 approx. V.
Triode-grid voltage to give

90° shadow 0 approx. V.

6Q6G—Diode-Triode. The fourth of the series
of 5 low-filament current tubes is a diode, high-
mu triode tube similar to the 6Q7 metal tube,
but having only 1 diode. This tube has a some-
what lower mutual conductance than its metal
cousin, however, being rated at 1,050 mmhos. in
place of 1,200 mmhos.

6Q6G Characteristics

Heater voltage 6.3 V. 6.3 V.
Heater current 0.15 A. 0.15 A.
Plate voltage 135 V. 250 max. V.
Control-grid wvoltage —1.5 V. _3.0 V.
Plate current 0.9 ma. 1.2 ma.

Amplification factor 65 65
Mutual conductance 1,000 1,050

6S7G—Variable-Mu Pentode R.F. Amplifier.
The last of the 5 tubes is a variableemu R.F.
amplifier similar to the type 78 metal tube,
though having a higher mutual conductance and
amplification factor than the latter. Because of
the economical filament requirements of this
tube it will find many applications besides its
intended purpose of R.F. and A.F. amplifier.

6S7G Characteristics

Heater voltage 6.3 V. 6.3 V.
Heater current 0.15-A. 0.15 A.
Plate voltage 135 V. 250 max. V.
Screen-grid voltage 67.5 V. 100 max. V.
Control-grid voltage —3.0 V. —3.0 V.

Suppressor voltage (Connected to cathode at socket.)
Plate current 3.7 ma, 8.5 ma.
Screen-grid current 0.9 ma. 2.0 ma.
Amplification factor 850 1,100
Mutual conductance 1,250 1.75)
Control-grid voltage —25 V. —385 V.
for mutual con-
ductance = 10
Interelectrode Capacities
(With form-fitting shield)
Grid-to-plate 0.007 mmf. max.
Input 4.6 mmf.
Output 7.8 mmf.

"METAL" 2.V, TUBES

In addition to the above interesting series of
tubes, another group has just been announced,
which will be of equal interest to a different
group of radio men. This is a series of 9 tubes
of the 2-V. battery type, having octal (8-prong
or so-called ‘“‘metal’’) bases, though they are
enclosed in glass bulbs.

1C7G—Pentode Converter, This tube has iden-
tical characteristics to the 1C6 pentagrid con-
verter, with the exception of the base—which
fits the octal sockets. The tube is a fine one
for frequency conversion in all-wave battery
superheterodynes, because of its high triode
(oscillator) mutual conductance.

1D5G—Variahle-Mu Pentode R.F. Amplifier.
The characteristics of this variable-mu R.F.
pentode, of the direct-filament type, are very
similar to those of the 1A4—WSith the exception
of the added suppressor-grid element. The tubes,
thus, may mot operate the same in certain cir-
cuits—for example, in dynatron oscillators. (Late
production on the 1A} also includes the sup-
pressor-grid!)

Please Say That You Saw It in RADIO-CRAFT
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ID5G Characteristics
Plate 90 180 max. V.
Screen-grid 67.5 67.5 max. V.
Control-grid —3 —3 min. V.
Amplification factor 350 705
Plate resistance 560,000 1,050,000 ohms
Mutual conductance 700 750 mmbhos
Plate current 2.2 2.3 ma.
Screen-grid current .9 .& ma.
Mutual conductance at
—15 V. control-grid 15 15 mmhos

Interelectrode Capacities (with shield)

Cglp 007 max. mmf.
Cgl (K plus G2) 4.8 mmf.
Cp (K plus G2) 11.5 mmf.

6D7G—Pentagrid Converter. This tube is iden-
tical in its characteristics to the 1A6 pentagrid
converter tube. It is fitted with the octal base
and is enclosed in a glass bulb.

1E5G—Sharp Cut-off R.F. Pentode. The char-
acteristics of this tube exactly duplicate those of
the 951 and the 1B4 tubes, being a sharp cut-off
R.F. pentode. The tube has one element more
than the 1Bl—a suppressor-grid making it o
pentode. This may change the operation in some
special cases such as in dynatron circuits, de-
pending on secondary emission from the plate
which is reduced by the suppressor. (Late pro-
duction on the 1B also includes the suppressor-
grid!)

1E7G—Dual-Pentode Output Tube. THIS IS AN

-UNUSUAL TUBE, BEING THE FIRST DUAL-

PENTODE OUTPUT TUBE TO BE INTRO-
DUCED. The characteristics are identical to the

1F4, with the exception that 2 tubes are included |
in the same cnvelope with a single set of fila- |

ment connections and screen-grid connections
being brought out to the base prongs. Thus,
separate plate and control-grid prongs are pro-
vided, making the tube useful for push-pull
circuits. (It’s an “old-timer” in Europe.—Editor)

1F5G—Output Pentode. The characteristics of
this tube are identical with those published for
the 1F4, It is similar to one-half of the above-
mentioned 1E7G, and may be used for single-
ended output circuits in battery receivers and
amplifiers.

1H4G—General-Purpose Triode. The 1HAG is
similar in its characteristics to the type 30,
being a triode of the 2-V. filament type. How-
ever, it has been especially designed to provide
operation as a low-current class B output tube
and when used in push-pull, (2 tubes) a power
output of over 2 W. can be ohtained withoyt
introducing noticeable distortion! It is fitted
with an octal base.

1H4G Characteristics
Amplifier Class A
(Operating conditions and characteristics)

Plate 90 135 180 V.
Control-grid —4.5 —9.0 —13.5 V.
Amp. factor 9.3 9.3 9.3

JPlate resis. 11,000 10,300 10,300 ohms
Plate cur. 2.5 3.0 3.1 ma.
Mut. cond. 850 900 900 mmbhos
Amplifier Class B

Plate voltage 180 max. V.

Peak plate current
Zero signal pl. cur. (per tube)

50 max. ma.
1.5 max. ma,

Typical Operation (2 tubes)

Plate 1575 V.
Control-grid —15 V.
Zero sig. plate cur. (per tube) 0.5 ma.
Load resistance (per tube) 2000 ohms
Effective Load res. (pl. to pl) 8000 ohms
Max. sig. driving power 260 milli-w.
Power output (2 tubes) 2.1 W,
Detector
(Operating conditions as biased detector) )
Plate 90 135 180 max. V.
Control-grid

(approx.) —9.0 —138.5 —18.0 V.

.Plate current adjusted to 0.2-ma. with no
signal. With normal signal the average D.C.
blate current should be limited to 2.0 ma.

1H6G—Duodiode-Triode, The eighth of the
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geries of nine 2.V., octal-base glass tubes is a
double-diode triode which has characteristics
jdentical with the 1B5 and 258 glass tubes. The
only difference in characteristics is in the use of
the octal base.

1J6G—Twin-Triode Power Amplifier. The last
of this series of 2-V., octal-based tubes is identical
with the type 19, being a twin-triode power am-

| plifier. Since the characteristics of the 19 are
| well known, the figures are not repeated here.

This completes the short descriptions and char-
acteristic data for the two new series of tubes
which have been developed in connection with

| the new lines of 1936-"37 radio receivers.

In addition to these tubes, several other new
tubes of interest were placed on the market,
last month.

6B8—Duodiode-Pentode. The first of these,
which is designated 6B8, a new metal tube* of
the dual-purpose type, includes a pentode and
two diodes in the same metal container. Thus
it may be used similarly to the 6B7 as LF. am-
plifier or A.F. amplifier, as well as diode de-
tector and A.V.C. rectifier, in superhet. receivers.

6B8 Characteristics

Amplifier operation (R.F. or .LF.) pentode section
Plate voltage 250 Max. V.
“ereen-grid voltage 125 Max. V.

Control-grid voltage —3 V.

T'late current 10:0 ma.
Sereen-grid current 2.3 ma.

Plate resistance 0.6 approx. meg.
Amplification factor 800 approx.

Mutual conductance 1325 micromhos

*Control-grid voltage  —21 approx. V.
*Voltage for cathode current cut-off.

Interelectrode Capacities

G, —P 0.005 mmf. max.
G, — (K+G,+G) 6.0 mmf.
P — (K +G2+G_,‘) 9.0 mmf.

CE-20—16-MM. “Talkies” PE. Cell. This tube
is a new photoelectric cell* designed primarily
for use with 16 MM. film projectors and other
applications where a small but efficient photo-
cell is required.

The tube is a caesium-argon type having the
standard 3-prong PE. cell film projector base.
The tube is 2 ins. high and 11/16-in. in dia.
Among other advantages claimed for it are high
sensitivity, non-microphonic characteristics and
compact envelope.

*The names and addresses of manufacturers
will be sent upon receipt of a stamped and self
addressed envelope.

(Continued on page 248)

SEE THESE NEW RECEIVERS
AT THE RADIO SHOW

(Continued from page 203)

inates only the range in use. All control
knobs are marked as to use. The 4 wave
ranges go up to 65,000 ke., starting at 145 ke.
The exact position of every tuning and control
knob may be seen at a glance. Ten tubes are
used in the superhet. ecircuit.

DETROLA RADIO CORP. (K)

Model 102-C. This receiver is contained in a
2-tone cabinet of novel design. It is a T7-tube
A.C.-D.C. superheterodyne with a tuning range
from 540 to 15,750 kc. A voltage-doubler circuit
assures high output on A.C. lines. An LF. wave-
trap eliminates code interference, and an anti-
absorption type band-selector eliminates dead
spots on the short-wave band.

EMERSON RADIO AND PHONOGRAPH
CORP. (L)

Model L-143 Phono-Radio Combination. A new
material called “Gemloid” is used for the dial
of this receiver. The diffused light that illuminates
this dial is supplied by edge-lighting bulbs.
The 5-tube superheterodyne circuit supplies a
power output of 3 W., and this power is also
available when playing records. The turntable
will accommodate either 10- or 12-in. records and
the same volume control is used for both phon-
ograph and radio. Quiet reception is assured by
a line noise filter and an antenna filter. Two
tuning bands are covered, 540 to 1,750 ke. and
2,200 to 7,500 ke. X
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EXPLORE THE SOUND BUSINESS..THE NATIONAL UNION » WAY

Handle

NATION

Model PA-417A

System Includes 17-watt 4-stage

; amplifier, using 6 tubes. dual
[ | Sl input mixing system, dual
: CHICAGO o diaphragm crystal microphone,
&‘%.\.w &f and 127 D.C. dynamic speaker.
Qé’mﬁy System is complete, portable,

. operates on A.C. current. All

accessories such as tubes fur-
nished with system.

OTHER NATIONAL UNION OFFERS

In SOUND EQUIPMENT items available
include 17-watt portable system, 10-watt
portable system, 6-watt portable system,
phonograph pickup and turntable, etc.

In SERVICE EQUIPMENT items avail-
able include tube testers, analyzers, oscil-
lographs, signal generators, modulators,
meters, etc.

In SHOP EQUIPMENT items available
include stock cabinets, coats, display signs,
etc. All items absolutely free the National
Union Way.

UNION

Radio
Tubes

AND EARN

SOUND SYSTEM

RADIO SERVICEMEN miliar with

the rapid strides made by the sound division of
radio this year? Volume has grown enormously.
There are outstanding profit-making opportuni-
ties for selling complete sound systems and
renting sound systems. It is estimated that
less than 109 of the radio service dealers are
actually working on sound. Get a demonstration
sound system the easy National Union Way.
Here is an easy way to expand your business
for sales, rentals and service.

NATIONAL UNION RADIO TUBES

National Union manufactures a complete
line of radio tubes in glass, metal and G-
type. National Union's high quality has
made them the outstanding favorite in the
radio service profession. All sales policies
have been formulated with the idea of
making National Union radio tubes the
ideal replacement tube for the radio dealer.
This has been backed up with a selling pro-
gram that means real support and help to
the wide-awake dealer. Dealers and job-
bers handling National Union radio tubes
are the leaders in repair parts and service.

The National Union Way makes the purchase of National Union radio tubes
doubly profitable. Besides full protection on the highest quality radio tu_hes. f}ach
National Union tube purchased helps to earn free equipment. But, possession of the

equipment is obtained at once with Just

a nominal cash deposit.

(Deposit is rebated

when required number of tubes have been, purchased.) Over _50,000 ct_)mp{eted deals
with progressive radio dealers. Don’t be misled. See your Nationat Union jobber and

get all the facts.

Let National Union Help You

Write for Information

P I I e L R

National Union Radio Corporation
570 Lexington Ave., New York City

Please send me more information regarding:
—Free offer for Model PA-417A.

—Free offer for

ra

s a2 THE ROAD TO .
BETTER BUSINESS
. Full guarantee en 4. M. inb'be.r slocks

highes! quality ara complete .. Na

radio tubes. hunting Ffor odd

hypes.

RC 1036

Dealer's Name

Address

2. Cut price business

not solicited. 5 Timely business

building oids.

3. Price Prolection.

L-------

FOR YOU IN
We Will Train You Quickly to Qualify
The servicing of modern radio receivers requires experts—

men trained for this work are needed everywhere. - . . B

RADIO OFFERS BIG OPPORTUNITIES

Your possibilities of making money are limited orLIy by your ability and skill.
There is no room for the soldering iron ''guesser. But you must be trained—
the sooner you begin the quicker you'll cash in.

LEARN AT HOME NO EXPERIENCE NEEDED

We will train.you at home to serv- You need no previous experience in Radio.
ice and repair radio receivers of We show you how to make money almost
all types. Invest for future success from the start. Hundreds of men are
in R.T.A. training. enjoying the rewards of R.T.A. training.

Full details of this great opportunity are ex- FR EE

plained in a helpful book that is FREE.
Send for it today. It will be mailed at once.

RADIO TRAINING ASS’'N OF AMERICA

Dept RC-70, 4525 RAVENSWOOD AVE., CHICAGO

of extra cost

This time saving trouble-

finder and circuit
analyzer included.

Please Say That You Saw It in RADI0-CRAFT
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Now—a high-powered—

g T

Radio Engineering
Library

—especially selected by radio specialists of McGraw-
Hill publications

—to give most complete, dependable coverage of facts
needed by all whose fields are grounded on radio
fundamentals

~—available at a special price and terms.

These books cover circult phenomena, tube theory, net-
works, measurements, and other subjects—give specialized
freatinent of all tields of practical design and application,
They are books of recognized position in the literature—
books you will refer to and be referred to often. If you

are practical des.gnmer, researcher or engineer in any fiekt
based on radio, you want these books for the help they
glve in hundicds of problems throughout the whole field

of radio engineering,
8 volumes, 2981 pages, 2000 lllustrations
1. Everitt’s COMMUNICATION ENGINEER-
G

Iy

2. Terman’s RADIO ENGINEERING

3. Chaffee’s THEORY OF THERMIONIC
VACUUM TUBES

4. Hund’s HIGH FREQUENCY MEASURE-

MENTS
5. Henney’s RADIO ENGINEERING HAND-
BOOK
10 days” examination. Speclal price. Monthly payments.
$26.00 worth of books ¢ost you only $23.50 under tiis

offer. Add these standard works to your library now; pay
small monthly installments, while you use the books.

D e — —--—--——.—-———.—-l

r SEND THIS ON-APPROVAL COUPON
McGraw-Hill Book Co., Inc.

[ 330 wW. axnd St., New York, N. Y. |
Send me Radio Engineering Library, § vols., for 10
days’ examination on approval. In 10 days 1 will
send  $2.30,  plus  few  cents  postage,  and $3.00
| monthly till 828,50 is paid, or return books POstand. I
(We pay postage on orders accompanied by renmattance
of first installinent.) l
l NaMC e ittt ittt et ittt it nnaeaeeen l
| AUAICSS ottt it e e e e e e I
| City and State .o it e e l
l Position ..o i i i e e I
I—(‘mnp:my ............................ RC-10-38 I
— e s e e ey s — — —— . ——— —

CAMDEN 20-WATT
OUTPUT - HIGH GAIN

AMPLIFIER

7

ur nricesz 4-5

less tubes

with Self Contained High Impedance Two Position
Mixer and two Separate Inputs for Crystal—Velocity
¢r Dynamic Microphones and Phone Pickup.

Here is one of the finest high quality amplifier:
adaptuble for over 90% of P.A, installations I'aik:
a tremendous wallop with True Tonal Fidelity. The
two input channels have individual controls for Crys
tul or Velocity microphones and phono pickup. No
Pre-Amplifier required. Overall Gain (122 db). Cali
brated Tone Control. On-Off Indicating Light. Uni-
versal Output. Five stayges of amplification tuggedly
constructed for Continuous Operation. Strictly modern
in appearance and performance., Perforatéd metal
Shield covers entire Chassis. Size 16" x 8”7 x g~
wt. 31 1bs. Tubes used: 2-6C6, 1-GA6, 2-6B5, 1-573
Set R.C.A. 2-6C6, 1-6A6, 1-5Z3 and 2 Triad 6BS5's—
$4.70. List $.49.00.

A complete line of the most up-to-date P. A, Sys-
tems are shown in our new Bargain Bulletin. In
addition we will show Hundreds of up-to-the minute
bargains in Radios.—Replacement Parts—Sportin
(.‘oods—\vatchcs——Clocks—Luggage—’l‘ypewriters—Optncu
Goods—Cameras—Electrical  Appliances, etc.  Order
your copby now. It's absolutely free. Just write your
uame and address on a postal card and mail

RADIO CIRCULAR CO.

915 BROADWAY Dept. RC NEW YORK, N, Y,
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MAKING AN ALL-WAVE BOOSTER FOR DX-ERS

(Continued from page 210)

It makes mno practical difference whether the
regeneration is viewed as a reamplification of a
given signal voltage, or as a reduction in the
resistance in the resonant circuit, as the results
in both cases are the same.

The ease with which a high degree of sensi-
tivity and selectivity can be obtained by the
use of regeneration, merited its inclusion for
the first tube in the booster.

Having chosen “regenerative R.F.” (radio
frequency) amplification for the first tube it
is important to include a buffer stage to prevent
interlocking of the circuits. For this stage resist-
ance-capacity coupling was chosen, using metal-
ized carbon non-inductive resistors in preference
to chokes as all chokes have a resonant fre-
quency. (If this resonant frequency happened
to coincide with the frequency of the station
being received interlocking would prevail when
the first tube approached the state of regenera-
tion.)

Using reams of paper and plenty of ink, vari-
ous circuits were designed that were the ‘last
word” in preamplification design. After build-
ing 4 of these wonderful-on-paper circuits, they
were discarded as being totally inadequate for
various reasons. On the fifth attempt the cir-
cuit shown in the schematic diagram proved
on test to fulfil all expectations.

CIRCUIT DETAILS

The tubes and their functions are as follows:
V1 is the regenerative 1st R.F. amplifier, re-
sistance-capacity coupled to buffer V2; tube V3 is
another stage of tuned R.F. amplification.

This additional high-gain stage was included
in the design because it materially increases the
overall selectivity, which is important if image
interference is to be entirely suppressed. The
popular 6D6 tubes are used in each stage be-
cause of their desirable characteristics for this
tvpe of service. The rectifier V4 is an 80-type
tube and is used in the conventional power sup-
ply circuit. Band-spread tuning was incor-
porated because the tuning would be quite
critical due to the high gain. The band-spread
system chosen has been used very successfully
for the past two years by one of the most prom-
inent manufacturers of custom-built profes-
sional short-wuve receivers.

The electrical design of the output as shown
in Fig. 1 is such that it may only be coupled to
a receiver that has provisions for a doublet an-
tenna system; that is, the primary of the re-
ceiver’s input coil must not be grounded. 1f
this coil is grounded, shunt a 0.1-meg. carbon
resistor across the output of the amplifier; one
side of a small condenser should be attached to
the plate of the output tube, the other connec-
tion of the condenser is then used for the
output.

MECHANICAL PROCEDURE

For the benefit of those who may contemplate
building this amplifier, some of the mechanical
construction will be described. The aluminum
chassis measures 12 x 101% ins. After it is drilled
commence the assembly by attaching the tube
and coil sockets. The 8 amplifier tubes and the
coils are shielded above and beneath the
chassis. This is important if high gain is to
be realized, as without the shields interlocking
will result and the gain control will have to be
decreased. In mounting the parts on the chassis
use lock washers to prevent loosening at a later
date which no doubt would be cause for plenty
of grief. Two sets of standard 6-prong regen-
erative coils and 5-prong R.F. coils that will
cover the various frequency bands may be util-
ized for this amplifier. As will be noted from the
band-spread diagram, Fig. 2, the ground con-
nection of the primary is unsoldered and con-

USED ONLY ON REGEN R FE USED ONLY ON TUNEQ R F
8C K IGOMETER 1Y S1aGE B.C ¢ 160 METER 3RO STaGE
BAND, 606 84NO, 606 \

Fig. 2. Circuit showing the band-spread arrange-
ment used in the booster,
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nected to the ground connection of the secondary.
This change releases a spare prong which is re-
quired to provide a jumper for the broadcast
and 160-meter coil that automatically brings con-
densers C13B and C12B into the circuit. The
actual connections of the coil terminals to the
form prongs-—and thus to the terminals of
sockets S1 and S2—are readily determined by
reference to the respective portions of the circuit,
in Figs. 1 and 2. It is suggested for the broad-
cast band that the regeneration coil be discarded
and straight tuned R.F. be employed. If this is
not done, the first tube in the receiver will be
severely overloaded on strong signals.

In conclusion it can be stated that this ampli-
fier has been thoroughly tested in a well-known
radio laboratory in New York City and their
findings were highly complimentary. Not being
entirely satisfied with only a laboratory report
the amplifier was lent to several amateurs whose
opinions were known to be quite critical. The
only adverse criticism that was heard from this
source was the hams bemoaning the departure
of the booster.

LIST OF PARTS \

Two Hammarlund sets of 5- and 6-prong plug-in
coils ;

Two Hammarlund 5-
sockets, S1, S2;

Two Hammarlund R.F. chokes, 10 mhy., L1

Two Hammarlund double band-spread conden-
gsers, Cl12, C13;

Two Hammarlund tank condensers, C10, Cl1;

and 6-prong isolantite

. Two Hammarlund tuning dials;

One Hammarlund band-spread tuning dial;

One Hammarlund panel;

Three Hammarlund tube shields ;

Three Hammarlund base socket shields;

One resistor, 250 ohms, 1 W., R1; _

One resistor, 50,000 ohms, 3 W., R3; -

One resistor, 0.1-meg., %-W., R4;

Three resistors, 5,000 ohms, %4-W., R5, RS, R12;

Three resistors, 50,000 ohms, 14-W., R6, R7, R11;

One resistor, 300 ohms, 1 W., R9;

One Aerovox cartridge condenser, 0.1-mf., C;

One Aerovox mica condenser, 0.002-mf., C7;

Three Aerovox filter condensers, 8mf., C9;

One Electrad variable resistor. 50,000 ohms, R2;

One Electrad variable resistor (with switch Sw.),
10,000 ohms, R10;

One Electrad bleeder resistor, 20,000 ohms, 50
W., R13;

One United Transformer Co. power transformer,
type UH-1, T1;

Two United Transformer Co. filter chokes, type
UcC2, L2;

One Blan aluminum drilled chassis.

HOW TO INSTALL A WIRED
AUDIO P.A. SYSTEM

(Continued from page 221)

is desired for contraction circuits, as in
this case decreased amplification is desired with
increased signal. If all bias is removed from the
tubes under A.V.C., then the circuit will act as
an expansion circuit up to the point where
normal bias is obtained, and will act as a con-
traction circuit from that point upward.

Last an L-type control is placed in the primary
of transformer A471, to control the amount of
contractién or expansion. This control could
have been a straight potentiometer of 50,000
ohms; in this case, it would have replaced the
25,000 ohm resistor and the 0.06-mf. condenser
value would be changed to 0.03-mf. and an addi-
tional condenser 0.04 mmf. would be connected
from the arm to the common side.

This concludes the series on wired audio P.A.
installation. The writer will answer any and
all questions relating to the construction and
operation of the above-described circuit.

In the near future additional articles will ap-
pear in RADIO-CRAFT, by the same author, treat-
ing the installation of wired audio public address
systems.

?‘his article has been prepared from data sup-
plied by courtesy of Dencose, Inc.
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OPERATING NOTES

(Continued from page 209)

open-circuit occurs, volume level will drop
abruptly, resonance hiss will be experienced,
and the action of the tunalite will be poor.
When the tunalite operates normally but
the receiver becomes inoperative intermit-
tently, check the 0.1-mf. _A.F. coupling con-
denser, C1, connected between the plate of the
first audio 56 type, V2, and the control-grid of the
type 59 driver stage for an open-circuiting con-
dition. Poor contact between the base pins of
the neon bulb and its socket is also a frequent
gource of trouble. The pins should be cleaned
and the socket contacts squeezed slightly to in-
crease their tension, to remedy the difficulty.
When servicing this model for the complaint
of choked and weak reception, look for a broken
pigtail lead to the 0.25-meg. carbon resistor,
R1, mounted on the tunalite socket assembly.
One end of the resistor is grounded to the frame,

Lyric SA-91, SA-99, 900. Where the symptoms
of weak and distorted reception are encoun-
tered and the receiver operates only with the
noise suppressor control turned completely
clockwise, change the type 55 tube (which may
test perfectly in a tube checker!).

Distorted reproduction at low volume is al-
most invariably caused by an improperly cen-
tered voice coil of the dynamic reproducer.
Where the complaint is distortion at medium-
or high-volume with the tone control in treble
position, the trouble has been traced to audio
oscillation. Two remedies are suggested to cor-
rect this condition. The first is to isolate each
control-grid of the parallelled type 2A5 tubes,
V2, V3. The only required parts are a 0.3-meg.
earbon resistor, R1, and a 0.l-mf. condenser,
C1, connected as shown in Fig. 1C. The second
method requires only two 250-ohm resistors,
R3. R4, connected as shown in Fig. 1D. Although
the second method is satisfactory, isolating each
control-grid of the type 2A5 tubes is by far the
better way. High-pitched reproduction, distor-
tion, and the attendant symptom of the type
2A5 S.-G. glowing red has been traced to a
leaky type 2A5 cathode bypass condenser, a 10
mf. unit, and to a leaky 0.05-mf. condenser con-
nected in series with. a 3,000-ohm carbon re-
sistor from plate to screen-grid of the type
2A5 tubes.

Emerson D-S5. Intermittent and noisy recep-
tion wherein the signal level lowers abruptly,
accompanied by rasping noises, is usually caused
by poor contact within the dual volume control,
the section being used in the A.F. circuit of the
reflexed type 6B7 tube causing the most trouble.
Where reception suddenly cuts off entirely, check
the 0.05- and 0.02-mf. audio coupling condensers
for an open-circuited condition.

Should the condition of distorted reproduction
be observed with the symptom of unusually high
control-grid bias, usually more than twice its
normal value, impressed upon the type 47 output
tube, the trouble may be traced to an open-
circuited 0.25-meg. carbon resistor, one of two
resistors connected in series across the field coil
dividing the voltage drop across the field to
obtain the correct control-grid bias for the
output tube. When the complaint of distortion
is received and a voltage analysis discloses a very
low grid-bias voltage on the type 47 tube, and
the grids of the type 47 glow red, look for a
leaky 0.5-mf. grid filter condenser in the grid
circuit of this stage.

Emerson 102, 104, Upon a number of occasions,
these models were serviced for the complaint of
very weak reception, With volume control turned
full-on, the usual audio gain was found lacking,
although R.F. gain was normal in all respects
on broadeast and short-wave bands. When this
condition is encountered, check the phonograph
pickup tip-jack. The shorting member shifts
and produces the difficulty.

Weak, distorted reception is usually caused by
a leaky coupling condenser between the plate
and grid of the type 75 and one of the type
6F6 tubes, respectively. This condenser is one
of a “block located upon the side wall of the
chassis. Where the coupling condenser described
and that connected between the type 6C5 plate
and the grid of the second type 6F6 are found
intact, check the reproducer for a grounded and
partially shorted voice coil.

BERTRAM M. FREED
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1937 CATALOG

E;pecial Ham sec-

ton loaded with
transmitters, receiv-
ers, transceivers for
every requirement.
¢ New Kits — metal
tube DX’er, Knight §.
. Metal Tube Super-
e Gainer, 6-volt all-wave
set, t

S-meter transceiver,

) many others.
Newest tube-check-
Py ers, set-testers, ana-
lyzers, oscillo-
graphs, meters. 10,000

replacement parts,
books—all standard lines.

Latest P.A. equip-

- ment! 8-60 Watts;
permanent, mobile

and portable, for 110

" volts AC, 6 volts DC, and
yniversal operation.

tools,

E
Complete service
equipment and 37 new
\ All-Wave, Dual-Wave
and Short Wave sets from
S to 17 tubes, with astounding
new features, as low as $8.48, 6
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auto sets. Rurlpower
Wind-chargers.
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units and
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IN THIS NEW

LOWEST
PRICES

152 BIG PAGES—10,000 PARTS—LATEST DEVELOPMENTS

Whether you build, service or sell radio
receivers, install P. A. Systems, or operate
a “ham’ station, you need this book!
You'll find in it everything in radio — at
lowest prices. 10,000 duplicate and replace-
ment parts — latest types of amateur
transmitting and receiving gear — newest
test instruments and service equipment
— 1937’s finest metal-tube, all-wave radio
receivers — pages of new kits for set-
builders — complete lines of advanced
public address equipment — tools, books,
etc.

No need to hunt or shop for equipment.
In this big new ALLIED catalog, you’ll
always find what you want — at the lowest

ALLIED RADIO™
CORPORATION
833 W.JACKSON BLVD. CHICAGQ,I[L i

L

ALLIED RADIO CORP.,
833 W. Jackson Blvd., l
Chicago, Hlinois. Dept. 2-K

Rush me a FREE copy of your new 152-page 1937 I
Catalog.

prices. Get your free copy now — just send
coupon below.

Fast Reliable Service

ALLIED is organized for speed with accuracy
— everything under one roof — orders shipped
same day received. We handle only new, clean
merchandise in first-class condition. Service men
find they avoid costly delays and secure greatest
value by ordering from ALLIED. You too will
find faster service and lower prices at ALLIED.
Send coupon now for the new 1937 Catalog.

| ALWAYS FIND EVERY-
THING | WANT IN THE
ALLIED CATALOG AT
PRICES THAT SAVE
n ME MONEY/

\
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JOBS:CAREERS

THE
= VTN =
DIGEST

Tells You How to Go About

WHEN YOU ARE TACKLING THE JOB OF
FINDING A JOB:

WHEN YOU ARE PLANNING A CAREER;

WHEN YOU WANT TO BETTER YOUR
POSITION.

On all newsstands 25c.

If your dealer cannot supply you, send a
quarter and we will forward a copy at once

JOBS & CAREERS

520 N. Michigan Ave., RC-1036, Chicago, Illinois

Please Say That You Saw It in RADIO-CRAFT
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Cinaudagraph Magic Magnel Speaker Eight, Ten.
Twelve and Eighteen: Inch line.
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Centralab
HANDY

Fixed Resistor Rack

is yours absolutely FREE with a

SPECIAL DEAL

consisting of 20 1%-watt 316 type
and 20 Ye-watt 310 type CEN-
TRALAB RESISTORS.

The Rack is of heavy sheet metal and
will give vears of service. The R.M.A.
Color Chart is in full colors.

Write for descriptive information today.

MILWAUKEE

BRITISH CENTRALAB, LTD.
Canterbury Rd.. Kilburn
London N.W. 6. England

CENTRALAB
68-70 Rue Amelot
Paris, France

SHORT WAVE CONVERTERS FOR GAR RADIGS

Cuan be attached to any
car radio. Ilas on anl
oft switeh and does not
affect the recepdon on
the standard  boadeast
br.ond.,

Model 300 covers the 15

to 44 mdcter bands. De-

sigmed for the foreign

rade. With this  unit

cie may receive Londonn,

Bevlin, South Amerie .

et List I'rice 19.95

Model 100 T'olice converter with tixed condenser covers

100 to 2600 Kiloeycles, List PPrice 9.95

Model 200 I’olice converter with variuble condenser and
Hluminated dial. Covers 1300 (o 5300 Kiloeveles

List Price 17.95

Model 400 Police converter with fixed condenser. Covers
the ultra short wave bands frowm 5 o 10 meters.

List Price 13.95

Jobbers and dealers wanted

ABC BADIO LABORATORIES 1 otatsyi o, Jersey, St

ndiznanolis, Indiana, *'.S.A,
Y ey

,Get THHESE

(1)—Write for FREE CATALOG of Con-
densers, Transformers, Chokes, Sockets. Coils.
Contains  technical data on receiving and
transmitting equipment.

(2)—Attach 10c for New 32-puge Manual of
most  popular Short-\Wave Receivers with
illustrations, diagrams and parts lists.

Address Dcpt. RC-10

HAMMARLUND MANUFACTURING co.,
424-438 W. 33rd St., New York.

o' Battzh Raclio
ammariund
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HOW TO MAKE A DIRECT-IMPEDANCE
BASS BOOSTER

(Continued from page 211)

air required by organ pipes at opposite ends of
the musical scale, or by considering the compara-
tively little amount of exertion required to play
a fife when compared with the lusty blows dealt
a bass drum.

THE L.F. CURVE

Perhaps the most critical factor in a low-
frequency booster is the overall shape of the
response curve. Upon it depends the amount of
possible gain we may give the low notes with-
out excessive boominess or distortion of the
voice, and whatever the conditions which tend
to reduce the sharpness of the cut-off, the re-
sponse aborve 70 cycles must be kept at an
absolute minimum.

While the previous circuits presented by the
writer made use of a standard low-pass filter.
advantage has been taken in the present instance
to derive the filtering from a resistance-capacity
circuit which produces a sharper cut-¢ff than
a single low-pass filter. This is of a decided
advantage, since we are sceking to have as
little of those notes above 70 cycles as possible.
The ideal arrangement would be one in which
the higher frequencies would be entirely elim-
inated. including the harmonics generated by
the speaker.

In a scheme of this sort, we battling
against counteracting forces at all points. Chief
of these is the effect of insufficient baffle area
in all ordinary installations, which results in a
loss  of acoustic efliciency below the effective
area. Should the bafile have a cut-off at 50 cycles,
for instance. the output of the 1..F. booster wiil
be altered from the rising characteristic shown
in Figs. 1B and C. and will have a tendency
flatten out below this point. Fortunately, this
is overcome to a certain extent by an inherent
action of the speaker in having a much greater
cone excursion, with a correspondingly greater
sound production, due to the lack of air damping,
Thus by forcing enough power into the speaker
at the lower frequencies, a very satisfactory
sound output is obtained.

Care musl also be taken to use a speaker which
has a very low harmonic content in the range
under consideration. In the event that the re-
producer should be one in which the output

are

of the amplifier is converted largely into 2nd,
and higher harmonics—it must be admitted that
most commercial loudspeakers are defective on
this  score—the characteristics of the ampli-
fier are practically destroyed, and but a limited
number of the desired notes can be obtained
without serious distortion of voice frequencies.
While an actual listening test of this unit with
a poor speaker might give a greater “apparent”’
loudness, close investigation will reveal that the

output  consists  almost entirely of 2nd. and
higher, harmonics.
The “amplitude distortion” of the speaker

chosen for this purpose by the writer is very
lew and the cleanness of the low notes is strik-
ing. This is due largely to the use of a thick and
comparatively soft cone which can be driven to
a4 wide excursion without break-up and conse-
quent harmonic distortion. This desirable trait
enables the shape of the I..F. curves, Figs, 1B
and C. to be maintained almost intact, with
scarcely discernible flattening.

Tnasmuch as the frequency discrimination of

the speaker and of the human ear become more
pronounced at low volume, it has become the
volicy to make provision for additional attenua-
tion of the middle musical range at low-volume
levels. This has usually been aimed-at by means
of a tap on the volume control from which the
higher frequencies are shunted off throush a
tone control condenser when the volume control
is at a low setting. With the L.F. booster, the

same object is attained by increasing the
“gain”  (amplification) of this supplementary
amplifier.

CIRCUIT REQUIREMENTS

If, heginning at the microphone and ending
with the speaker. every component of the elec-
trical reproducing system were absolutely linear;
and sufficient power output were available, no
bass boosting would be required. In practice,
however, such rigid ideals cannot at the present
time be met and we find frequency discrimina-
tion at every turn. Usually this is in the lower

end of the audio scale.
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Not only do we find losses to be prevalent
in the actual amplifier, but even more so in
the associated apparatus. It is true that our
aural perception is insensitive to the loss of a
decibel or two, but in the writer's opinion a
trained individual can actually feel a power loss
of an even less amount in the lower register.

It so happens that the cone reproducer of
today has a decided tendency towards discrimina-
tion against the lower notes. Therefore this
characteristic must be counteracted by in-
creased gain in the amplifier in the corresponding
regions. Accordingly, an amplifier having per-
fectly linear (uniform, or ‘“flat”) response
over the entire scale would still not produce the
desired results.

Figure 1A shows a typical voltage input re-
sponse curve to a radio amplifier, and approxi-
mately the output from the usual phonograph
record. Many microphones in general use have
a response quite like this. While this curve
cannot be taken as true in all instances, it does
give a fairly accurate picture of the conditions
which must be met. 1t may be seen that we are
concerned from the beginning with a consider-
able loss in the lower regions. When added to the
lusses encountered in the speaker network, it
becomes clear that the additional amplification
given by the L.F. booster must be high, regard-
less of the fidelity of the amplifier itself.

The author has often found it necessary to
use the full output of 2 high-gain stages follow-
ing the ‘“normal” power stage of an amplifier in
order to properly bring up the level of the low
notes! This gain is achieved in the present in-
stance by the use of a 6J7 and a 6F6 in cascade
arrangement.

Part 1I will describe the construction, adjust-
ment and operation of this L.F. Booster Unit.

A NEW ELECTRONIC-TYPE
OSCILLATOR-WOBBLER FOR
OSCILLOSCOPE SERVICING

(Continued from page 214)

side, an upturned end which acts as a “beacon”
in the circuit alignment. This action is shown in
Fig. 1A, while at Fig. 1B is the usual pattern,
with the ends of the pattern fading out. The
advantages of pattern A are thus visualized. Tube
V4 controls this beacon action.

The circuits of the oscillator section of V5 are
so proportioned that the oscillator operates at a
fixed frequency of 840 kec., while the master
oscillator is varied, by shifting coils and by
adjustment of the main tuning condenser, Cl.

The frequency range is from 100 ke. to 30 mc.,
covered in 5 bands. and the more popular align-
ment frequencies are spotted on the airplane dial.

Switch 1 in the left position provides for
visual modulation; in the center position, a
400-cycle audio modulation is produced by V2,
and electronically eoupled to V1 by the latter’s
Suppressor-yrid ; while in the right-hand position
of the switch, the R.F. output is unmodulated.

A dual attenuator with 2 panel controls affords
very wide latitude in control of the R.F. output.

The complete apparatus is contained in a metal
case 117, x 8 x 814 ins. deep; the total weight
is 141 |lbs.

Our Information Bureau will gladly supply
manufacturers’ names and addresses of any items
mentioned in Radio-Craft. Pleage enclose stampeqd
return envelope,

WITH BEACON

-A- B WITHOUT BEACON

Fig. |. Effect of "beacon" on wave form.
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UP-TO-DATE EQUIPMENT FOR THE PUBLIC-ADDRESS
T SPECIALIST

{(Continued from page 213)

efficient possible magnetic circuit. The units are
entirely dustproof and weigh less than regular
electro-dynamic speakers. Speakers may be ob-
tained in b-in., 6-in., and 8-in. diam. sizes.

A P.A. SYSTEM FOR ELECTIONEER-
ING (1171)
(Wholesale Radio Service Co., Inc.)

LTHOUGH designed particularly for the

needs of the coming political campaign, this
compact outfit may be used for miny other pur-
poses. With its output of 5 W. it is ideal for the
average street corner gatherings. Flexible input
channels permit simultaneous connection of sev-
eral mikes or mixing of music and speech. The
gain is sufficiently high (131 db., at 5 megs.
input) to allow the use of either the directional
velocity mike or the sound-cell type. The case
measures 9 x 13 x 143§ ins. high; the weight is
about 40 lbs.

HIGH-POWER AMPLIFIER (1172)
(Radolek Co.)

EAM power tubes produce the high power

output of 60 W. from this amplifier with a
usable gain of 135 db. The peak gain is 756 W.,
and the response curve is flat within 1 db. from
40 to 9,000 cycles. There are 4 separate input
channels for high-impedance mikes and a channel
for phono. or radio, each channel having its own
volume control. All connections are made by
means of plugs. There is provision for 4 speaker
fields of 1,000 ohms each. The meter on the
control panel is an output level indicator. Out-
put impedance is variable from 2 ohms to 1,000
ohms.

MUSICIANS' AMPLIFIER (1175)
(Amplifier Co. of America]

HIS very novel development is designed espe-

cially for use of musicians. It is capable of an
output of 32 W. with less than 1 per cent total
distortion. Inputs are provided for from 1 to 6
instruments. and voice may be blended with any
of these. Provision is -also made for reproduction
of recorded music with automatic volume level
expansion. ' R

Circuit features include tone compensated
volume controls, electronic mixing, high- and
low-frequency gain controls, and harmonic-con-
tent control. The portable case measures 21 x 19
x 12 ins. deep. Standard equipment includes one
12-in. speaker, but 2 of these may be used if
desired.

Up-to-date musicians everywhere are using
this sort of equipment for enhancing the effec-
tiveness of both solo and orchestral performances.

60-80 WATT P.A. AMPLIFIER (1177)
(Amplitone Products Co.)

HE construction of this amplifier is in line
with newest refinements in the public address
field. Outward appearance is extremecly attrac-
tive, and all tubes and other components are well
protected from external interference due to a
perforated screen-type cover. Ventilation and
shielding is thus unimpaired. Heavy ecadmium
plated finish on chassis and top cover. Etched
black control dials contrast sharply against the
cadmium background. The circuit empleys some
new highly developed innovations which result
in improved efficiency and consistent stable
operation. A calibrated feedback suppressor ar-
rangement tends to minimjze troublesome operat-
ing noises commonly encountered with amplifiers.
The three position electronic

HIGH-FIDELITY i 3
MONITOR (1173) ¢
(Lansing Mfg. Co.)

HOUGH the overall size is

only 50 x 27 x 27 ins. deep,
the response curve of this R
speaker system isgflat over a
range. of 50 to 8,000 cycles. It
is a development of a type of
speaker system used mainly in |
theatre work, and may be used
as a monitor for high-quality
speech reenforcement, or for
radio receiver use. The system
consists of a 15-in. dynamic
low-frequency speaker, a mov-
ing-coil high-frequency speak-
er, a filter network, and the
baffle system.

e

NOKOIL-MAGNET e
DYNAMIC EXTENSION
SPEAKER (1174)
(Wright-De Coster, Inc.)

N URGENT demand for a
speaker that can be oper-

ated at a distance from an auto-
radio or any other receiver is
answered in this compact ex-

mixer circuit permits mixing
and fading of any or all sepa-
- rate inputs. Jacks permit rapid
connection to three separate-
input channels. 2 high-gain
and 1 medium gain (for crystal,
ribbon mike or phono. inputs).

QOutput impedances. 2-4-8-15-500
ohms. Tubes employed: 2-6J7,
4-6C5, 2-6Ls, 1-83,  1-82.

With this tube complement. an
overall gain of 115 db. is ob-
tained, and a full 60 W. of
power with a possible peak
rating of R0 W. Careful meas-
urements indicate that the hum
level of this amplifier is 55 db.
below the output level, and that
the frequency response is with-
in plus or minus 2 db. from 40
to 10,000 cycles, thus making
it a high-fidelity unit.

IMPROVED MICRO-
PHONE STANDS (1176)

{Atlas Sound Corp.)

NEW “Velvet Action”
that prevents any scratch-
ing or noise from being con-
ducted to the microphone is the
outstanding feature of this new

tension speaker. The steel case
is strong enough to stand a
great deal of abuse, but is light
and affords-adequate baffle area
for the speaker. The 8-in.
speaker unit requires no field
current.and is equipped with a
universal transformer which
matches all output tubes, either

single or push-pull. The speak- ~

er magnet is of the new type
alloy - ‘which’ will withstand
much abuse without losing its
magnetism.

"A fine item for use in hotels,
schools and restaurants, and in
inter-office communic{cion sys-
tems. het

New microphone stands with many
outstanding 'advantages over the
ordinary ‘‘garden variety." (1176)

]
H
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A 60-80 W. amplifier using the

""beam power'' tubes and supply-
ing a gain of 115 db. (1177)
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line of microphone stands. This
easy sliding action also pre-
vents the running tube from
being dropped suddenly, and
causing damage.

The friction clutch on the
stands can be adjusted accord-
ing to the weight of the micro-
phone and the microphone can
be raised and lowered without
further adjusting of the clutch.
This clutch can also be locked
at any height if desired.

The rubber cushion mount-
ing on the bases of two of the
models, absorbs any floor vibra-
tion; prevents marring of the
floor ; and improves the stabili-
ty of the stand.
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ADVANGE_ TRAINING FOR

A COMPLETE HOMESTUDY COURSE
FOR PROFESSIONAL SERVICEMEN
WHO KNOW TRAINING PAYS

This course is the result of years of ex-
perience by the faculty in actual service
work and in studying the needs of the

serviceman. [t is not aimed to bring
new competition in the field, but to ad-
vance ambitious men to the top.

NEW RADIO DEVELOPMENTS
DEMAND MORE TRAINED MEN

You can't stand still in Radio—you either
go ahead or go back. Constant new
improvements in sets and advances in
radio technique make technical training
a necessity. Be a success now—ability
is always recognized.

STUDY IN YOUR OWN HOME

The more you learn the more you earn.
We offer complete training in Servicing
and Public Address, with or without
Television. Start any time—take up to
3 years to complete.

LOW COST—EASY TERMS

Smart men are insuring their technical
future by training now. This course will
pay for itself—anyone can afford- the
easy terms. Get complete details today.

RADIO SERVICE INSTITUTE Dept.-RC-10
3308 14th St. N.W., Washington, D. C.

Without obligation please send me
Free illustrated booklet “The Key to Suc-
cessful Servicing."

Name
Address
City

State

SESEANNSESASSEREESASaSaZRAS
<EENSESAARNSEEENENNRZABERRGERR

RADIO SERVICE
INSTITUTE

Subsidiary of C. R. E. 1.
Dept. RC-10—3308. 14th' STREET N. W.
WASHINGTON, D. C.




RADIO-CRAFT

o
\“f_ y
P

THE QUALITY NAME IN RADIO TUBES

TRIAD MANUFACTURING 'cu.. i

S”WVALU ES

4-Tube AC-DC Set ,

& Buy at factory prices—Save
mune)' Lowest priced good
radio” on the market., Uses 4 0
latest  type  tubes, sensitive
magnetic  speaker, aeroplane
dial, built-in
antenna an
attractive cabe
inet with bev-
cled corners, |
Aslonlshmg\ul-

and tone

mne
quality. 1
S sa% 61)6 1-43 and

volt circuit.

Uses 1-6C6,
Works anywhere—on any 110-

Covers the stundard broad- ®
cast band. A real portable Dersonal
set. Can be carried anywhere.

5-Tube A.C.-D.C. Dynamic Speaker
Short-Waves —Aeroplane Dial

S latest tubes,
6” dynamie
speaker, illum-
inated acero-
watch
built-in
antenna, beau-
tiful  two-tone K
cabinet. Two models, viz:
Broadcast Model ($8.95), and
Short-Wave and Broadeast
Model (50¢ extra). Works on
any 110-volt line—AC or DC,
Order directly from this *‘Ad.””

e

Send certified check or money order. 200% deposit
required for C.0.D. (u‘ders WRITE TODAY FOR FREE
ILLUSTRATED CIRCU R—large sclection of latest

sets at mones ing

hn

TRADING CoO
NEW YORK CITY.

80 EIGHTH AVE,

AM- 5 P. A, AMPLIFIER

An unusually powerful,
hi-fidelity amplifier at

a price which you can-
not atford to miss. Uses
OT—2B6—--3Z3 tubes in
a simple and foolproof
cireuit which will give
years of dependable
service.  Overall  gain
75 db. Power output 5
watts. (7 watt peak.)
Built-in. hum-free
power supply. Input im-
pedance 500,000 olims.
Output impedance from
plate of 2B6 is 5000
ohms. Heay DBlack
shrive! finished metal chassis of great beauty. SOLD ON

MONEY BACK GUARANTEE,

Send for Free P.A. catalogue No. 127. $7 25
Ready to use less tubes.,.....,........ Price a
ARCTURUS tubes, extra, $2.95

PRECISION SOUND LABORATORIES

126 Liberty St., New York, N. Y.

2-6 L 6 30 WATT
MULTIPLE COIL, HIGH FIDELITY

Push Pull Plafes to P.P. Grids with Split Windg.

TRANSFORME
00

! In Aalloy $
Humproof Case

' Net

i 0.6% distortion ‘“F.B.’” windg.
614 30 Watt Output Transformer into 500-15-8-4-2
Net $3.00.  Power 'l‘mmfonner 900 volts, C.T. at
300 MA.,, 5 V., 6 A, 6§ V., 3 A, 6.3.6 A Fixed
Biss Windg. Net §1.00. Diagram of 6L6 30 Watt
Amplitier with all latest circuit improvements and
full parts and price list $0.25.

AALLOY TRANSFORMER CO., Inc.,135R Liberty St., N Y. City

SRVE 555 an RHDHJS

1 BUY DIRECT

Buy at factory prices. 30 models A
choose from.” AC.DC, All-wave,
Farm, Car and Metal Tube models.
Send posteard for NEW 1036 Bargain
Catalog FREE." Get details of 30

day TRIAL
proposition.

Pu‘: Catalog

ZEPHYR RADIO €O,
11702 Liverncis Detroit, Ml:l!. DEPT. 230

l-n and Agent- err
Iso ask for our NEW

'TRIAD

NC.

PAWTUCKET, R. 1.

portant for my work in this country.

I write this letter (that you will excuse, be-
cause I write very bad English) because I want
to offer my very little voice for a good radio

review.
J. GaLo VELARDE R.

Guayaquil, Ecuador

We reproduce the above letter exactly as
received. Mr. Galo has done a lot better with our
language than we could with his! We hope that
future issues of Radio-Craft will hold equal in-
terest for Mr. Galo.

A MANUFACTURER'S VIEWPOINT
ON "VIBRATOR ADJUSTMENTS"

Cleveland, Ohio:

Mr. O. E. Payne of Columbus, Ohio, in your
August, 1935, issue, pg. 99, objects strenuously
to the vibrator manufacturer’s caution, “Don’t
try to adjust this vibrator yourself.”

Mr. Payne states that he has successfully
serviced hundreds of vibrators, and finds noth-
ing complicated about cleaning the points and
adjusting a vibrator.

The Radiart Corporation doesn’t have any
doubt that Mr. Payne does an excellent job on
servicing vibrators, and we feel certain that
there are hundreds of other Service Men who are
doing or might do likewise. However, we also
are confident that for every Service Man who
can successfully service vibrators in the field,
there are nine of perhaps equal technical ability
who cannot, and the caution “Don’t try to adjust
this vibrator” is directed at the field as a
whole and not to the exception.

Where adjustments are as critical as in the
case of vibrator points which must be within
one or two thousandths, feeler gauges are not
efficient unless the Service Man has the par-
ticular *“feel” or touch for vibrator adjustments.
The average first—class Service Man might be
able to adjust 3 out of 4 vibrators satisfactorily
and guarantee them, but the fourth coming back
to him would mean a loss in prestige—and cor-
responding dollars and cents—that would by far
offset the advantage of his doing his own serv-
icing.

If the vibrator points are improperly adjusted,
return the vibrator to the manufacturer and
place the blame where it belongs, relieving the
Service Man of responsibility that should not
be his.

We might say that in order to insure uni-
formity on point adjustment, no Radiart en-
gineer would attempt to adjust vibrator points
without the aid of a series of complicated lenses
that magnify the vibrator points many times.

In the matter of cleaning points, a surer and
safer method than the use of emery paper, is
to run the vibrator for a few moments at 10 V,

One vibrator manufacturer at one time recom-
mended that the Service Man service vibrators
in the field and went so far as to publish a
vibrator service manual and list replacement
parts. But after a year’'s trial in the field,
this was found to be entirely unsatisfactory, both
from the factory and Service Man’s viewpoint,
and we understand that the parts listing has
been discontinued and the recommendation
reversed.

THE RADIART CORPORATION
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THE NEXT ISSUE —

Is the annual Radio Vocation number in
which a wealth of information on the
numerous side lines of “Radio” will be
found. Every professional radio man, re-
gardless of his specialty will find informa-
tion in this number which will help him
“make a go of it.” Don’t miss the November
issue on the newsstands October first!

AR

READERS' DEPARTMENT

(Continued from page 217)

This comment, coming as it does, from one of
the large vibrator makers, gives a very interest-
ing viewpoint, and also several hints, on the
subject of vibrator repair by the Service Man.

SUPPRESSORS, AGAIN!

St. Joseph, Mo.:

In response to your request for information
gained through actual experience with noise sup-
pressors, I wish to say that Mr. H. E. Ander-
son’s article (“ ‘Who’s Wrong? or, ‘Why Sup-
pressors are Wrong,”” pg. 158) in the Septem-
ber, 1935, issue of Radio-Craft confirms in a
thorough and concise manner, based upon de-
partmental research work through practical ex-
perimentation, exactly what I have learned from
several hundred cases of car-radio installation
and subsequent car operation.

You spoke of the reduction of power available
at the spark plugs, caused by the suppressors, .as
hardly detectable. Under some conditions, this
seems true, but when analyzed and when tests
are made over a variety of operating conditions
the effect is very noticeable, and agrees with Mr.
Anderson’s statement.

The conditions under which an aeroplane motor
must operate are considerably different than for
an automobile engine.

The use of suppressors revolves around cost,
their use resulting in lower initial outlay, this
being secured with a reduction in efficiency.
What car owner is willing to spend even $50,
let alone $200 for an elaborate ignition-shielding
system, so he can use a car radio?

Another point not clear in your comment is
that the series use of suppressors did not reduce
the power available at the spark plugs, whereas
a shunt connection would. Aren’t you confusing
the terms voltage and current with their product,
which is power? The way I understand it, any
device which transforms electrical energy into
another form is a power generator. Hence, due
to the suppressor being a high resistance, it
results in a loss in the form of heat, and this
applies to any circuit having this characteristic,
regardless of whether it is series or parallel con-
nected. Series connection reduces voltage and
shunt connection reduces current, and neither
voltage nor current is power; their product is
power. The suppressors reduce the voltage, not
current, and this reduction lowers the intensity
of the spark, which gives a lower percentage
of combustion,

There are so many factors involved in this
matter that to arrive at a true perspective of
the facts requires the services of men like Mr.
Anderson, who know the aviation as well as the
automotive field.

Congratulations. Mr. Anderson and I hope we
shall again have the pleasure of reading another
of your excellent comments.

RUDOLPH POLTKAMP

This subject has had so many comments made
about it, on both sides, that we print the above
letter in the hope that it may help some who
are in doubt. After all, the Service Man is in-
terested in actual results obtained in practice,
not in theory, so Mr. Poltkamp’s statement that
he has considered this problem in the light
of experience obtained from several hundred
cases will be of great interest.
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ELECTRONIC MUSIC
FUNDAMENTALS

(Continued from page 216)

Due to the wide scope of the subject matter,
it was impossible to give constructional informa-
tion on many of the different types. The author
is quite willing to assist wherever possible in
supplying details on individual instruments. Ad-
dress inquiries to the author in care of Radio-
Craft and enclose a stamped and self-addressed
envelope. ‘

SPRING FOR
[ FRICTIO

TREMOLO

=" VOLUME

Fig. 15. Details of composite instruments.
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Philco Engineers, designers of the world’s
largest se'ling radios, now bring to the Serv-
iceman the GREATEST CONVENIENCE and
TIME-SAVER ever developed-—the new
“IDENTIFIED” (marked) resistor. As you
see in the illustration, each resistor contains
a built-in rectangular metal tab plainly
stamped with the value—and in ADDITION,
all resistors are color-coded according to
standard RMA Color Code—so you can quick-
ly and easily match any resistor needing
replacement.

subject to full servicemen’s
discount.

Send for this BIG 40-PAGE PARTS CATALOG

Get your copy of this big 1937 Catalog of

all kinds of quality radio parts, accessories oped  especially
and precision radio test equipment. Every- for you!

thing the serviceman needs

—and all PHILCO quality _——— - - - o e -
—at moderate list prices, BRI, Rty ol lelon i Pa Date..o.oovovnn.onn.

Please send me your 1937 Parts Catalog and advise us the name
and address of the nearest distributor.

R i

°
bt
O
tr
Z
=]
I
.
it
w

S . RESISTORS

GREATEST TIME AND

1 TROUBLE SAVER ON ALL JOBS

Now you can be SURE of installing the
correct value, making a perfect repair job,
and gaining a permanently satisfied customer.
Specially constructed to have an exception-
ally HIGH INSULATION strength, these
resistors are available in all popular values
of either %% watt or 1 watt sizes. And best
of all they are priced no higher than ordinary
carbon resistors!

¥

Mail the at.
tached coupon
TODAY and learn
about a1l the
other rew prod-
ucts Philco engi-
neers have devel.

HOW TO MAKE A BEGINNER'S
POCKET RADIO SET

(Continued from page 208)

be wound by hand. Table I gives complete
specifications for the coils. When winding the
coils and connecting them to the base prongs,
make certain that the top of the larger winding,
or secondary, goes to the grid condenser, and
that the bottom of the smaller winding or tickler
connects to the plate. Otherwise it may be im-
possible to secure regeneraticn or osciilation.
(Reverse the connections to the bplate coil, if
“beeps” are not -heard as station carriers are
tuned-in.)

When wiring the set, make certain that no
metal parts or wires touch the case. Condenser
C2, which is mounted on the case by a single

- nut on the center bearing, should be insulated
from the case by means of bakelite washers.
Condenser C, which is shown dotted, may be
used when a ground is connected to the circuit.
Never connect a ground directly to the receiver
if it is being operated on the power lines, unless
this condenser is used. Otherwise it is quite prob-
able that a fuse will be blown or other more
serious damage be done.

The construction cost of this little set is so
slight, and the design so simple, that every begin-
ner in radio should find it ‘“‘apple pie” to build
this receiver. If you hit a snag, just drop the
writer a line—and enclose a stamped, return-
addressed envelope.

TABLE I
Coil Specifications
Wave Tickler Second Turns
(Meters) Turns* " Turns** Spacingt
17-41 4 b . 4
" 88.76 7 15 3
66-1650 7 35 2
140-270 16 76 1
250-560 28 114 none

*All wound with No. 82 wire. **Pirst 3 wound

with No. 24, next with No. 30, last with No. 36
wire. fSpacing is in thickness of wire used.
Space between windings is %-in. on all coils;
enameled wire used throughout.

LIST OF PARTS

One Hammarlund trimmer condenser, 3-to-35
mmf., Cl;

One Hammarlund “Star” variable condenser,
140 mmf., C2;

One Solar mica condenser, 100 mmf., C3;

One Solar 500 mmf. mica condenser, C4;

One Solar dual 4 mf. filter condenser, 200 V., C5;

One Solar dual 8 mf. filter condenser, 200 V., C6;

One resistor, 1 meg., %-W. R1;

One Electrad 75,000-ohm potentiometer
switch, R2-Sw. 1;

One 350-ohm power cord resistor, R3;

One wire-wound resistor, 10,000 chms, 10 W., R4 ;

One twin tip-jack strip, J1;

One Hammarlund all-wave coil set, Ll;

Two 4-prong wafer sockets;

Two metal cash boxes;

One RCA type 6C5 tube, V1 (on A.C., a second
6C5, V2, is required for use as a rectifier, as
per text) ;

One bakelite 38-terminal connection strip;

Knobs, wire, hardware, etc.

with

R4, 10.000

TYYYYYY

[(CXCH
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Fig. 8. An A.C.-D.C. type power supply for the
pocket set. A, B and C connect to set.
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An Outstanding
Unit In Our NEW
Public Address Line

Type 60C Amplifier

60 WATTS OUTPUT

Net
® Beam Tubes—All Metal.

60 Watts of Audio $76_2_6

@ Buiit-in Faders for Three
Ribbon or Crystal Mikes and
Phono.

® Electric Eye Monitor
Overload Indicators.

@® Rugged Export Construction.

Write for No. 106 PA Catalog Illus-
trating U.S.E’s New PA Products

UNITED SOUND ENGINEERING CO.

Manufacturers of Electroni- Equipment

2239 University Avenue, St. Paul, Minn.

and
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ALL NEW 1937
MODELS

A penny post card brings you our
new, full-color 241-.-page BARGAIN
CATALOG free. Many models to
choose  from: 4 to 17 tubes;
AC-DC,  All-Wave, Car and new
Farm sets that operate like city
radios! Send post card or coupon
below for full details of 30-day
no-risk trial and Agent-
User propositioll.
Write now!

S MAIL coupon 77
GOLDENTONE RADIO cCO., [}
TRIAL Dept B, DEARBORN, MICH.

) Without obligation. sen:d me [\
Fnjoy it a new 1937  Catalog and 80-
mont h, day trial plan
then de- Name . ., 5
cide. Write! Address .o oo P et e e

WHOLESALE
DE F

BLYERS Gl OF

These BIG
CATALOGS

Here are the mustheads
of the four catalogs
sent to every Burste n-
Applebee customer this
year, Ikach book s
brimful of latest in-
formation and lowest
wholesale prices on Ra-
dio, Electrical and Re-
frigeration  equipment.
Write today—get your
name on the list to re-
ceive these  valuable
catalogs FREE.

BURSTEIN-APPLEBEE CO.
1012-14 McGEE ST., KANSAS CITY, Mo.

Reliable in

DRY
HMICHK
FAFER
TRIMMER

SOLAR MFG CO.

5899.601 Broodway, Hew York

OUR COMPLETE OSCILLOGRAPH
KIT FOR ONLY 328.50, Less Tubes,

is the chief topic of conversation among Servicemen. The
kit includes all necessary resistors, condensers, power
transformer, chokes. sockets, controls, switches, caxe,
chassis and handsomely etched front panel. (‘an be assem-
bledd and wired by any average Serviceman in approx. 3
hours. Supplied with complete instructions and diagrams.
Looks as good and operates like the best commercial unit.
Includes linear sweeb circuit 10 to 20,000 cbs, Price,
with 3” cathode ray tube only $42; with all tubes $47.50.

Write for our catalog describing instrument
and All- Wave Coil Bargains

PARAGON RADIO PRODUCTS

136 LIBERTY STREET N. Y. C.
e e Y N T e e Ty Py

Mr. A. C. .
P.A.installation. Give complete details for free expert advice.

L_AMPLIFIER CO., of AMERICA §

W 20 W 22np STREET - NEW YORK CITY

“FLOATING AUDIO POWER”’

the ACA Laboratories comes a newly

patented anti-microphonic development now ex-

incorporated in all ACA High-Fidel-

ity Public Address Systems.

FREE Bulletin No. 1036, describing the newest
our Portable P.A. Sound Systems.

Send 3-cent stamp for complete catalog of an entirely

on Series"” of Gold Medal P.A. Amplifiers.
Shaney will gladly help you plan any type of

before fastening the black piece on the panel.
In this way, it will not be scratched or marred.

SLIGHT ALTERATIONS ARE ESSENTIAL

changes will be taken up now.

comes. The condenser is mounted flat on

standard 3-gang wunit of 140 mmf.
leaving only 1 rotor and 1 stator plate in each
section. This condenser is also mounted flat, but

in the frame.

The tuner chassis is mounted in place on
bushings so that its switch shaft comes at the
proper level to pass through the front panel.

The beat oscillator tuning inductance, T3,

trimmer. This must be removed and a 100-mmf.
air trimmer, C10, installed in its place. All com-
ponents of this beat oscillator circuit under the
chassis are contained in a shield can as shown
in Fig. C, the front end of which serves to hold
CY and the beat oscillator switch. The latter is

ble coupling of the panel control of C9,
pin engaging in a slot in the switch knob when
the control is turned fully counterclockwise.

The *‘noise-silencer’ transformer, LF.T.4, needs
a slight change, as the coupling has to be in-
creased as much as possible. This is done by
disassembling the unit and removing the coil
unit. Cut the cardboard tube on which the coils
are mounted and bring them next to each other,
holding the two portions with a wood dowel
which fits tightly into both. Then assemble as
before.

The tuning meter in the original receiver is
illuminated and this is easy to do by cutting a
slot about '%- x %-in. long in the top of the
bakelite case. Cement a strip of celluloid over
this hole to keep out dust. The variable shunt
resistor, R20, is mounted directly on the meter.

A shield is built around the under-chassis com-
ponents of the crystal-filter circuit, the part
toward the front panel carrying the condenser,
CR, and the filter switch, the latter being opera-
ted in exactly the same manner as the beat
oscillator switch.

All variable resistors controlled from the front
panel, with the exception of R15, are mounted
on aluminum brackets, and controlled by bake-
lite rods.

bly, including wiring, is essentially straightfor-
ward and will not be gone into here.

ALIGNING THE SET

After a thorough checking of the wiring,
alignment is the next process. The first step is

is correct. This should be about 250 from chassis
to “B+4", and 100 from chassis to “B—".

With the beat oscillator, the crystal filter and
the A.V.C. switches off, a rough alignment of

Please Say That You Saw It in RADIO-CRAFD

all holes are cut and all parts fitted in place

There are many parts that need slight altera-
tions to be usable for our purpose and these

The most important is the tuner-unit change.
Here we remove the tuning condenser from the
tuner chassis, leaving all leads connected to the
precision components of the tuner as it originally
the

receiver chassis by means of 3 small brackets.
The band-spread condenser is cut down from a
capacity,

by means of screws run into tapped holes already

ccmes equipped with a miea compression-type

operated by a pin projecting from the rear flexi-
the

The remainder of the construction and assem-

to make sure the voltage from the power supply

for
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"APEX STATIONS"

It is interesting to note that the ultra-
high-frequeney broadcast transmitters
which are being licensed by the F.C.C,
four of which are low in operation, are
being officially called “apex stations.”
These four existing stations are all work-
ing on frequencies above 30 megacycles
and it is understood that there are many
applications on file in the F.C.C. offices for
other broadcasters in these new wavebands.

TR T ey

HOW TO MAKE AN ULTRA-DX
12-TUBE ALL-WAVE SET

(Continued from page 215)

the LLF. transformers may be tried, starting with
I.LF.T.3, then LF.T.2, and finally LF.T.1. Coup-
ling condenser C7 should be set at about %-full
capacity. If the circuits seem to line up properly,
the L.F. amplifier may be aligned to the crystal
frequency. To do this, set up a simple crystal
oscillator using any handy tube such as a 30,
99, 01A, 27, ete.,, and about 45 V., plate supply.
The plate inductance may be the secondary of
an LF. transformer. This crystal-controlled oscil-
Jator is used exactly as was the original test
oscillator to line up the LF. amplifier circuits
from V2 to V4. Care must be taken to insure
aceuracy.

When this alignment is finished, the beat
oscillator is tested, and with C9 set at about
mid-scale, Cl0 is turned until a loud whistle

shows that this cireuit is producing a beat with
the incoming crystal-oscillator signal.

Now the R.F. end of the receiver must be
aligned and this process is too well known to
require description. Proper tracking over the 2
lower frequency bands is secured by their re-
spective variable padding condensers, while the
remaining bands have fixed padders.

The job of a.igning the set cannot be carried
out with too much care. It is advisable to repeat
the various operations in their correct sequence
in order to be sure that the best sensitivity, and
frequency response are being obtained. This is
especially true of the I.F. adjustments, for the
greatest portion of the gain in the set is in
this intermediate amplifier and the success or
failure of the set depends to a great extent on
the care with which the aligning is done.

By this time it should be possible to receive
stations on any band, and the A.V.C. control,
R19, should be adjusted with the A.V.C. switch
on, until all stations are held to the desired level
as indicated on the tuning meter.

NOISE SUPPRESSOR ADJUSTMENTS

The noise-suppression circuit requires adjust-
ment only of the trimmers in I.F.T.4. Turn con-
trol R17 to the ground end, then start a vacuum
cleaner or other such appliance, and adjust
these trimmers until the noise is at its lowest.
As resonance is reached, the control will have to
be advanced to prevent cut off of V4. In opera-
tion, R17 is turned as far as possible towards
the ground end, while retaining the desired
signal. When RI17 is turned too far, the signal
will start to cut off.

This completes the adjusting procedure, and
reception of any type of radio transmission
within its range will be handled with ease by the
receiver.

By now it will be seen that there are no
startling innovations, all the circuits and con-
struction being more or less orthodox, yet every-
thing is provided that will enable the dyed-in-the-
wool DX-er to attain the maximum of per-
formance.

Set-builders, who still find thems_lves in the
“amateur’ class, should be fairly successful in
building this 12-tube receiver. If care is exercised
in construction, its performance should be asg
near perfect as though made by a “professional.”

(It has been decided to provide to those wishing
them, reproductions of the front panel control
plate, all ready for trimming and mounting, and
made from the same drawing as was the plate
on the original receiver, for $1.00.)
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NEW DEVELOPMENTS IN
WIDE-RANGE SPEAKER DESIGN

(Continued from page 221)

gity, transmit the most minute oscillations of the
voice coil through the diaphragm to the air col-
umn, without any deviations or losses. The average
cone diaphragm fails in this respect. At certain
frequencies it will fail to produce audible sounds
entirely, while at other frequencies it will become
overactive, creating too much sound. And, then
again, it may oscillate in such a manner as to
produce spurious tones.

To overcome thegse defects, a new diaphragm
(4) has been developed. This cone diaphragm
has no voice-coil orifice, thereby preventing air
circulation or ‘breathing’’ around the voice coil
at low notes, and also improving its efficiency
at both the extreme high and low frequencies.
It also prevents the infiltration of dirt around
moving parts. The voice coil fits snugly into a
special recess on the cone, which allows for
maximum coupling area. This special method of
connecting the coil with the cone, heretofore
found unattainable, permits the efficient opera-
tion of the speaker at frequencies above 6,000
cycles per second.

The contour of the cone surface is an ever-
changing plane, made to conform to an ex-
ponential curve. This form contributes greatly
toward the prevention of parasitic vibrations.
The character of the conventional cone material
was found to cause much of the loss in tonal
fidelity. Thercfore, a new combination of ma-
terials has been developed. These ‘‘polyfibrous”
materials control the relative loudness of ome
frequency to another, making possible a fre-
quency response that is practically uniform
throughout. Furthermore, it is possible to attain
various frequency characteristics with- the use
of these new materials. It also increases the range
of amplitude and frequency response obtainable
in cone speakers.

REPRODUCING LOW NOTES

To make a very low note audible an appreciable
amount of air must be displaced by the
diaphragm. This is accomplished by the two
dimensions, area of the diaphragm surface, and
the length of axial travel. When the diaphragm
is only 12 ins. in diameter, considerable travel,
or distance-of-motion must be realized if an
extremely low note is to be audible. To make
such motion possible, an improved type of
suspension was developed. This suspension allows
the diaphragm to float freely as well as keeping
the voice coil in perfect alignment.

A centering spider that is too heavy and too
stiff fails to give the required freedom. It is
resonant to certain vibrations, and by trans-
mitting the specific vibrations back into the
diaphragm, it creates distortion. By the develop-
ment of an interlaced centering met (3) the
above conditions have been overcome. This cen-
tering device makes contact with the cone at
a fixed distance from the voice coil, throughout
the circumference at that point. A radial thrust
in any direction is effectively opposed, while
perfect freedom in the axial direction is assured.
This centering device with its extreme axial
flexibility, makes a really low note attainable.

PERMANENT-MAGNET FIELD

Quality and efficiency are dependent on a
strong magnetic field (6). To achieve it with the
minimum of size, weight, and cost is most de-
sirable. In addition, it is desirable to obtain this
strong magnetic field with little or no electrical
excitation. JIligh magnetic densities, with small
light-weight field structures are now attained
with the permanent magnet alloy ‘“Nipermag.”
(Sce A New Alloy for Permanent Magnets,”
September 1936 Radio-Craft—Editor) ‘“Niper-
mag’” excitation is a marvelous contribution to
the science of sound reproduction, and completely
climinates the consumption of rectified electricity
in the speaker ficld. This results in a decided sav-
ing in current consumed, as well as eliminating
the cost of the rectifying equipment. This means
smgother, quieter operation of the radio set, as
the “hum” from the power pack cannot reach
the speaker field of a “Nipermag"-excited re-
producer. (In Fig. A, brass rod 2, riveted to
frame B centers the iron polepiece 8, as it is
slid into voice coil form 1. Polepiece 8 fits tightly

into iron endplate 9.; endplate 7 also is iron—

the 3 long screws are bronze. The entire assembly
is held by a single long screw through spanning
plate 10. The usual felt ring is provided.)

The flux densities of nipermag vary with each
speaker size. The &-in. model (Figs. A and B)
has a flux density of 7,000 lines of force per
square centimeter; and, for the 18-in. reproducer
(Fig. C; shown without ‘“infinite baffle”” hous-
ing), 13,000 lines of force per square centi-
meter. Use of either an acoustic chamber or an
infinite baffle is imperative, due to the reproduc-
tive power of the 18-in. model. The amazing fre-
quency—30 to 10,000 cycles—is shown by graph
in Fig. 1.

THE "INFINITE BAFFLE"

This speaker has another outstanding feature
to offer, which has a great influence on its purity
of tone as well as the reproduction of the low
notes. This feature is its adaptability to use
in an Infinite Bafflee See “Facts About
the Infinite Baffle,”” May 1935 Radio-Craft.—
Editor) All cone loudspeakers require a baffle of
one kind or another if the low notes are to be
made audible. In the ‘“home radio,” the cabinet
must serve as the baffle. Because of its small size
it is very unsatisfactory, failing to make the low
fundamental notes audible.

Another great drawback is the radiation of
sound from the back of the radio cabinet. The
sound emanating from the rear of the speaker
strikes the wall and is reflected. These reflected
frequencies or sound waves are ofttimes out
of phase with those being produced by the front
of the cone, neutralizing some, and distorting
others. This distortion is never the same, varying
according to the location of the set. It is the
chief cause of the artificial booming sound, so
common in the reproduction of men’s voices.
This sort of distortion again varies with the
type of radio cabinet one chooses. All of these
above points are overcome with the infinite baf-
fle, which is a special type of housing, so de-
signed and built as to have a definite relation
with the diaphragm of the reproducer. This
housing is air tight, stopping all rear radiation
and automatically preventing distortion caused
by this radiation. Since it is an infinite baffle
no low note can circulate from the front of the
diaphragm to the rear, and neutralize itself.
A structure of this type is ideal for public address
work, as no other baffle is needed. If a flat baffle
board were provided large enough to equal in-
finite baffle, it necessarily would be over 10 ft.
square! This is usually impossible in churches,
auditoriums, theaters—and radio cabinets.

With the infinite baffle the speaker-type here
illustrated and described can be mounted on the
side of a wall, in the corner or slipped into a
hole in the wall. It can be mounted in a radio
cabinet and the acoustic character remains un-
changed.

In listening to this speaker, one can readily
distinguish the fine tonal characteristics of the
instruments that are being reproduced, through-
out the entire audible frequency range. There is
no impression of unpleasant loudness; there is
no painful hardness to the tones, caused by fre-
quency doubling and resonance. This is all re-
placed by the true overtones or harmonics that
portray the genuine character of the musical in-
struments, as well as the deep, rumbling funda-
mentals that are so pleasing to hear, so much
more satisfying.

This article has been prepared from data sup-
plied by courtesy of Cinaudagraph Corp.
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_Flg. I. The unusually flat response curve of the 18

inch. model speaker. This new speaker designed

particularly for high-fidelity public address work
has an output capacity in watts of 30.
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REAL RADIO ENGINEERS!

[ L
" % 5,
T s 1 o : "
& o 3
Kendail Ciough 1 ." '@ ¥
Chief Enginee:, wa : X - T,

Clough-Brengle Co.

E, E. Gramer

Chief Engineer,
Standard Tr'sf'r Co.
Kari E. Hassel
Chief Engineer,
Zenith Radio Corp.
F. H. Schnell
Engineer

Grunow Radio

F. D. Whitten

S’vice M’g'r, Philco
Radio & Telev. Corp.
Dr.C.M. Blackburn
Radio Engineer

Train Now at Home
for Good Pay Spare-
Time and Full-Time

Jobs that Pay Up to

$75 a Week

If you're dissatisfied with small pay—and an uncertain
future—here's an opportunity that’s too good to miss. Get
my big brand new FREE book, “RADIO’'S FUTURE AND
YOUR OPPORTUNITY.” This book tells how you can
lear at home under the supervision of factory engineers,
to make more money almost at once in Radio—how to
make Radio your life’'s work, or use it to pick up $5
to $20 a week extra in your spare time.

MORE OPPORTUNITIES THAN EVER BEFORE

Radio is still forging ahead. 1935 was its biggest year.
Over 5 million new sets sold. Over 30 million dollars
baid for service alone in 1935. Where only a few hun-
dred men were employed a short time ago, thousands are
employed today, And where a hundred jobs paid up to
$§75 a week—there are thousands of such jobs today—
many paying even more. New full time jobs and spare
time Jjobs are being created all the time. Get my book
and see how easy you can get started.

“SHOP TRAINING” FOR THE HOME

R-T-1 Training is different. It comes to you right from
the heart of the Radic Industry—right out of the fac-
tories where Radio sets and other vacuum-tube devices
are made. It was planned and prepared and is supervised
by big radio engineers IN these factories—by men ap-
pointed_ for “the burpose. R-T-I will train you as the
Radio Industry warnts you trained.

TELEVISION, PHOTO ELECTRIC CELLS,
PUBLIC ADDRESS SYSTEMS INCLUDED

Radio service work is plentiful but it’s only the starting
point in R-T-I Training. From there you’ll go through

the whole field of Radio and Electronics. You will
learn about every new development, including Tele-
vilsion S0 ly-')u’ll be ready
when  Television breaks.
INMOANKEElsVIgegg'H You'll also learn the big
money  subjects such as
Herbert B. Thomson, Aviation and Auto Radio;
Gorman, Texas, started Public  Address Systems;
making money with 12 how to handle Photo Cells;
lessons _ finished.  He Sound Picture Reoording,
%3"15‘,1‘:1perause of my Ete. -
-T- raining I made
$450 i;GOSeptellll)Sr,adl(] 4 WORKING OUTFITS
over 0 in ctober
1935. It pays to be FURNISHED
R-T-1 Trained.” Statrt almost alt once doing
part time radio work.
BIG MONEY IN furnish 4 outfits of ap-

paratus that you build into
test equipment with which
you can do actual jobs and

AUTO AND POLICE
RADIO WORK

wW. H. Carr, 402 XN. earn _ extra  money. My
16th St.. Kansas City, Training pays its own way
Kans., R-T-1 student, and you get your money
has charge of 35 radio | back if mnot satisfied. Age
equipped Police and or lack of experience is no
fire Department cars. handicap.

He gets $230.00 a

mnnth_landt fr;a;: auto, FREE BOOK
gas, oil, etc. lle says, Find out why R-T-T
If had not taken Trained men get ""Quick
your course I would not Results” and “‘Big Re-
l')eb _:‘xble to hold this sults.”” Send for ‘‘Radio's
Job. Future and Your Opportu-

nity” today. It tells about
Radio’s amazing opportu-
nities, It deseribes my ap-
proved training,—what R-
T-I students are doing
and  making. It
gives the names
of 50 firms who
endorse and rec-
ommend  R-T-I.
It’s FREE.

RAY D. SMITH,

President

RADIO AND TELE-

VISION INSTITUTE

Dent. 227
2150 Lawrence Ave.
Ch’cago

'MAIL COUPON: FOR FREE BOOK

| RAY D. SMITH, President
Radio and Television Institute (R-T-1) I
2150 Lawrence Ave., Dept. 227, Chicago, lIl.

Without obligating me, send new FREE Dook ﬂbnu&
an

spare-time and full-time Radio opportunitics
how 1 can train for them at home. |
BT T T R R R |
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tremendous

Completely Wired and Assembled

Vi $49.50 4

PRICE

This unit incorporates the latest developments in .amplifier de-
sign, and is intended for application where conditions require
power output or umple_ reserve power of h!gh
quality. The following specifications illustrate the outstanding
features of this amplifier:

% Employs 1l Tubes; 2-6J7, 4-6C5, 2-6L6 (metal or glass), 2-83V,

1-82 (fixed bias),

% Overall Gain {15 D.B.

* 60 Watts Output—80 Watts Peak. A i

% 3 Separate Input Channels, 2-Hi and | Medium Gain.

% 3 Pcsition Electronic Mixer.

% Calibrated Feedback Suppressor,

% Response =2DB 40-10.000 cycles.

% Output Impedances of 2-4-8-15-500 ohms.

% Hum Level 55 DB Below Output level.

AMPLITCNE PRODUCTS CO.

IMPROVED 60 WATT HI-FIDELITY AMPLIFIER

135 LIBERTY ST, N. Y. C.

Write for free catalogue, or our Mr, Werner for P.A. Engineering advice

TUBE
TESTER
FEATURES

. Emission

. Metal Tubes
. Shorts HOT
Leakage HO1
Resistance

. Electrolyties
By-Pass
Condensers
. Neon Align-
ment

MODEL CN

$Q95

NET

Here's what the Service Men say about the New Mil-
lion Tube Tester! “"Most valuable purchase of test
equipment we made during the last vear.”™ *‘It shows
up weak tubes better than my expensive——tester.”*

If your jobber cannot supply you—order direct—20%
deposit required on ' 0, D), orders. Tear out this ad
and send it to us NOW for information on complete line.

RADIO AND TELEVI-
MILLION siohisoraronies

361 W. SUPERIOR ST., CHICAGO, ILL.

MILLION

(VR RT

-

ATLAS
SOUND
BAFFLES

The most com-
plete  line of
batles yet to be
offered! Types,
and  models  for
all size speukers,
from 6 to 14
inches. Aany new
and improved models of aluminum deflector baffles.

Atlas new  Fall Catalog presents  the most ecomplete
If. A. line for the coming presidential campaign, Ampli-
fiers—>Mike Stands—TU'nbreakable Aluminum Exponential
Trumpets—ete.—Write today.

ATLAS SOUND CORPORATION

1453 39th Street Brooklyn, N, Y.

SUPREME

Ve locity
MIGROPHCNE

SUPREME HIGH-GAIN

AMPLIFIERS

Write for descriptive literature
and price sheet

SUPREME SOUND LABORATORIES
2J Liberty €t.. Washington Hts, Newburgh. N. Y.

RADIO

ENGINEERING,

broadcasting. aviation and police radio. servicing, ma-
rine radio telegraphy and telephony, Morse telegraphy
and railway accounting taught thoroughly. Engineer-
ing course of nine months’ duration equivalent to three
years of college radio work. All expenses low. Cata-
log free. School established 1874,

Dodge’s Institute, Hudson St., Valparaiso, Ind.

FIXED-WAVELENGTH HIGH-
FREQUENCY CONVERTER (1 150)
{ABC Radio Labs.)

HILE designed expressly for police and gov-

ernment use, this converter also covers the
5- and 10-meter amateur bands. The converter
uses a single type 6A7 tube and is tuned
by a single condenser. The tuning is fixed and
pre-set. Connection is made to the regular broad-
cast receiver, and a switch on the converter cuts
it in or out as desired. Since there is no tuning
control, it may be installed in almost any space
available.

CONDENSER KIT (1151)

NDIVIDUALLY boxed units in this kit insure
clean merchandise no matter how long they
are kept in stock. There are 40 units in a metal
case, the values being selected from those most
often used. The sizes range from 0.001-mf. to
0.5-mf., and include units of 400- and 600-V.
ratings.

CONDENSER REPLACEMENT UNITS
(1152)

(Sprague Products Co.)

UNIVERSAL mounting is the feature of these

units, as they are all of one size, and will
readily fit the standard mounting strap. With
these units it is possible to build up a condenser
replacement of any odd value which will be in
most cases smaller than the original, and often
much lower in cost. They are made in both 45C-
and 600-V. lines.

CATHODE-RAY TUNING UNIT
(1153)

A CONVENIENCE supplied on many of the
latest receivers may now be had at small
expense, for attachment to any set having A.V.C.
This adapter is furnished with connecting cable
and panel escutcheon. Only 2 SCrews are re-
quired for mounting this 6E5-tube holder.

for OCTOBER, 1936

A new lathe—fine for radio work. (1157)

NEW RADIO DEVICES

(Continued from page 223)

SMALL CABLE CONNECTOR (1154)

ERE is a small, all-metal coupling unit
which permits connection of 2 single cone
ductor shielded cables. The unit is %;-in. in dia.
and 1% ins. long, and is finished in gunmetal.
Cables up to 5/16-in. may be accommodated.

GAS-TYPE FIRE FIGHTER (I 155)
(Walter Kidde & Co., Inc.)

THE USE of an extinguisher of this type in
electrical and radio laboratories, small radio
manufacturing plants, broadcast stations, etc.,
is to be especially recommended, since it is
harniless to any material it may touch, due to
the fact that the gas is dry, and it makes mo
mess.

The unit may be kept indefinitely before use
without deterioration and will not freeze. The
gas is absolutely non-corrosive and thus will not
harm delicate wiring or any sensitive apparatus
it may have to be used upon.

5-IN-I PUNCH (1158)
(Livermore 5-in-1 Punch Co.)
OLES of Y%-in.,, %-in., 15/16-in., 13/16 in.,
and 17/16 in. may be cut in sheet metal up
to 16 gauge with this combination punch. It is
very simple to center the hole and only a 2 lb.
hammer is sufficient to do the work. The parts
are of heat-treated steel of a special grade and
will wear well. -
(The earlier type described in a past issue of

Radio-Craft did not have as wide a range of

sizes.)

WORKSHOP LATHE (1157)
(South Bend Lathe Works)

ALL THE care which is put into the manu-.

facture of large commercial lathes is ex-
pended in producing these ‘‘home lab.”” -1athes.
They have an extra strong bed which may be
had in 4 sizes, 3 ft., 3% ft., 4 ft., and 414 ft.
There are 8 different types, including those for
bench and for floor mounting. New features in-
clude: simplified twin reverse for cutting right-
and left-hand threads of 4 to 40 per in., several

Replacement
feature

n condensers  which
e Juniversal
vided with mounting strap. (1152)

mourting. Pro-

(1154)

i |

High voltage buffer. (1158)

A tuning "eye' adapter f:r in-
sertion in existin
to insta

w5

sets. It is easy
i,

(1153) sheet metal. (1156)

Please Say That You Saw It in RADIO-CRAFT

A punch set for cutting holes in
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types of countershafts, improved back-geared
headstock, new ball-bearing thrust collar on the
pindle, ete. All kinds of rnetal can be machined
ith eq farility
The increaring complexity of radio and allied
equipment make such a device a profitable ad-
net o any well-equipped shop that specializes
in repairas of all kinda.

HIGH-VOLTAGE BUFFER
CONDENSER (1158)

IL-IMPREGNATION assures the maximum
performance from these units. They are
made in all atandard nizes to fit various model
o } [’ "he t
V., and the A.C. working voltage, 800 V.

[__ L —e
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& o X
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o
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The circuit of the fixed frequency converter for
police and government use. (J150)

An essential in the shop or laboratory is a safe
fire extinguisher. (1155)
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with 2 tubes

N AMAZING

PRICE on a new
instrument that every
service man and home
experimenter needs.
Not an approximate
meter reading but a
true capacity bridge
that is

DIRECT READING
up to 16 mf.

"A MODERN SOUND TRUCK
AND P.A. SYSTEM"—
AN OPEN LETTER

(Continued from page 214)

in connection with your ‘“‘Sentorian” line of
unita. There {8 no doubt that this is the finest
form and also the most profitable type of ‘‘adver-
tising’’ for a small dealer.

Incorporated in this unit very extensively are
products of your firm and 1 might add further
that a number of special transformers of other
manufacturers have been tried from time to
time but Just. do not hold up. Practically all
transformers both audio and power are of your
make.

Following are a few words of explanation with
reference to the photos

Figure A ghows the truck and mast in position
for operation; this mast can he erected by one
man and the speakers attached and focused on
the ground as shown in Fig. B; then, by use of
the small erank and winch they can be raised
to the top of the mast as shown in Fig. A. The
transportation of this unit is accomplished as
shown in Fig. C with the three 7-ft. lengths of
the mast loading on the floor of the truck (not
shown). The equipment consists of 20-W., 30-W.,
and 60-W. amplifiers with the associated pre-
amplifiers, turntables, ete.

Firure D shows at the right the 18-V. D.C.
and 120-V. A.C. 850-W. converter, mounted in a
cushion frame. Supplanting the original car
generator is a special compound-wound D.C. job
supply!lng a maximum of 19 A. when charging
on the car battery (6 V.), and a maximum
of 46 A. when charging the 18-V, converter bat-
tery. Bloth of these charging rates nre adjust-
abler by virtue of a rheostat mounted in the
driver's compartment. This penerator-converter
arrangement permits the operation of the equip-
ment while the truck is in motion on the street.
or in localities that do not have the usual light-
circuit facllities. By permitting the engine to run

at idling speed the battery is “floated” and thus
the converter will operate indefinitely.

The complete arrangement can be unloaded.
and the mast and the six 6-ft. trumpets erected
by one man in approximately 45 minutes; how-
ever for street ‘‘ballyhoo” work two men are re-
quired, one to drive, the other to change records
and announce.

Hoping that this bit of information and pic-
tures can be used by your organization to further
interest in the public address field, we are

Yours truly.

H. HawgHT,
Haight’'s Radio Service.
Our Information Bureaw will gladly supply
nanufacturers’ names and addresses of any items
mentioned in Radio-Craft. Please enclose stamped
return envelope.

Fig. D. The generator mounted on rubber cushions
which supplies 18 V. and 120 V, for operation of
the P.A. system, phono. motor, tadio tuner, etc.

Please Say That You Saw It in Rap10-CRAFT

ONDENSER ANALYZE

( Output Meter—Leakage Tester

Tells Everything You Want To Know About a Condense

® |5 it shorted or open circuited?
® Does it leak and how badly?
® What is its capacity?

’I‘HEN throw a switch and vou have a sensitive output meter with shunt voltage
adjustment for use with your oscillator when lining up receivers.

Three instruments that are indispensable to every serviceman : combined in one small
portable case and operating directly from the 110 volt A.C. line.

Model 40 Capacity Analyzer, in shielded cabinet with carrying handle, wired, calibrat-
ed and tested; complete with 2 tubes $7.40 (Shipping weight 7 lbs.)

SUPERIOR INSTRUMENTS COMPANY,

245

139 CEDAR STREET
Dept. T-10
NEW YORK, N.Y.

NEW LOW PRICE
SCHEDULE IN EFFECT

More business, more accurate control, in-
creased production facilities to take care of
the MORE THAN 250,000 condensers per day
which you absorbed ... . all helped to turn
the trick.

By your enthusiastic acceptance of C-D prod-
ucts you have made this saving possible. We
are therefore happy to pass it along to you
in the form of lower list prices.

Checlk this list , . . . a tull thirty-three per
cent saving now available to yow on the
finest tubular condcnser line on the Ameri-
can market.

1 mifd. 400 volts $.20 list
.25 mfd, 400 volts 25 list
.5 mfd. 400 volts .35 list
1.0 mfd. 400 volts .50 list
.1 mfd. 600 volts .25 list
.‘éS mfd. 600 volts .35 list

mfd. 600 volts .50 list

See your local jobber for the complete list-
ing. Also revised catalog No. 1824 now
available on requcst.

CORNELLDUBILIER

CORPORATION

4347 BRONX BOULEVARD
NEW. YORK
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® 32 WATTS (Undistorted) POWER AMPLIFIER @

Employs RCA's Miracle Tube Development

. «...2-6L6 Beam Power Output Tubes!

Multiple Input Channels: 2 Vekwity Ribbun Mikes (1i% dby, 2 (rdstal Mikes (10T dbo 1 Curbaa Mike
(86 dby, 1 Phono. Pickup (65 db ) @ Electronically Mixing Fading System @ 2°; Distortion Guaranteed
-+ . . True High-Fidelity Performance Finally Achieved! @ Field Supply: 00 Voits D.C.. a3 wils.
@ Universal Output |mpedances:
500, 16, %, 4. 2. 1 ohws @B Polor-

Permit
[N

Model 3:W—4CH
(Code: Fortune)

16 HUDSON STREET &

R
0 RECORDING

0
| mﬁ“‘?u‘f.?f,“,f,‘tibim
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NATIONAL SCHOOLS—Los Angeles
Dept. RC-10, 4000 S. Fiygueroca St.
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CINEGLO
THREE ELEMENT

Recording Lamp
A true, high fidelity, uitra violet, modulating
1ight seurce. Features: high intensity exposure,
uniform quality and long life.
Prices and particulars on request
Blue Seal Sound Devices, Inc.
723 Seventh Avenue N. Y C.

New Improved Multiple 5 in 1
Sheet Metal Punch

Radio, Tinemith and Sheet Metat Workers

Cut  these holes quichly and efticiently
with  this patented funch and # hammer—
nothing  else  needed. Holes  sizes B/16,
12/16, 15/16, 1-3/16, 1.7/16. Price $3.95.
Stupping weight 3 ibs.

LIVERMORE 5 IN 1 PUNCH CO.

119 So. Broom Street Madison, Wisconsin

You ean build this S

Trafler with ordinary
tools eastly from our
step-by-step constructional
sheets and large sized blueprints.
F“"cf_" 1uaigucd ‘Urailer w existence, sleeps 4.

t. ete.

g::e ;‘5’:73 (;Mitthe cost by building it yourself. S¢0d 25¢ for plaas
sheet. illustrations snd detsile.

THE PLAN SHOP, 910 Palmolive Bidg.

Tuilet. Shower, Eleo-

Chicago, .

Better than a Bonus -i'

A connection with S.0.S. is practically
a guarantee of a REGULAR ‘‘Surprise
Income’ . . for the teast effort expended.
Hundreds of Service Men are Reap-
ing Big Profits as our Agents

Selling  Sound Equipment and Supphies  to
Theatres and  Allied Fields thru our valuable
NEW CATALOG! GET ONE TODAY. I'"S FREE!

Sturt on the 'Bigger Income’’ Road with S8.0.5.
riding with you!
S.0.S. CORP.
1600 Bway., N.Y.C. Cahle ‘‘SoSound"

NEW GUIDE NOW READY!

Most complete volume cantrol facts ever
assembled in one book. Iree with one
complete EKlectrad carton,

Write Dept. RCI0
178 varick 8t, New York, N.Y,

ELECT

'29%0

R.C.A. Tubes $7.50

Mm_ieLa also ¢t tarnable for 6+
Vit Battery Ogperation!

SEND FOR OUR

amplifier
o rave money atnd yet obtain finest qQuality equiiment.

ized, Shielded and Armored input
& Output Plugs and Receptacles

as~ute  tool-proof  and quick  in-
stullation @ ¥ metal tubes et
Pioye b 2-4J7, 20 NT, [—ibw,

2571 individual

[ ]
Filament & Plate Voltage Switches
Wty varl-colored crystal
mnlreators @
WO deul

with uc
pilot  light
served Guarantee:

Unre.

AMPLIFIER BULLETINS
our staft of engineers to plan and select ‘our
sdctern L. they will show you b

Write us your requirements'

INDUSTRIAL AMPLIFIER SYSTEMS COMPANY

HH NEW YORK, N. Y.

OCTOBER,

THE SMALLEST TUBE

What is claimed to be the smallest
radio tube ever to be made wuas con-
structed a short time ago by Chao-Ying
Meng a research worker at California
Institute of Technology. The tube has
a plate about ¢ 5 mun. in diameter and
works on the retarded field systent of
oscillation with the plate at zero or a
slight negutive potential while the grid
is at a high positive potential,

The wuavelength of the waves gen-
erated by this tube are extremely high
in frequencey, being about 1 centimeter
long,

In size, the tube is about the same us
an average man’s thumb nail. It gen-
erates sutlicient power to send consis-
tently over the “optical range.”

for 1936

SEETTOSLE S e

HOW TO USE A "PATCH'"-

TYPE COMBINATION TESTER

(Continued from page 224)

R2, is protected by resistor R1. This lamp lights
at a given voltage and it is readily seen thuat a
tube having a high emission will send enough
current through the load to produce the voltage
required to light the neon with a small value of
R3 in the circuit. As the testers are calibrated
the load value of 2 is the dividing line between
passuble tubes and weak tubes for the average
heater tube. When new these tubes will have
sufficient emission to light the neon as far as
1 on the load resistor.

In Fig. 1B the circuit shows the same triode
elements but this time with 2 diodes—as found
in the 5. This tube plugs into the 6-prong socket
and its connections to the T-prong pateh socket
are shown. Here, because the control-grid cap
on the tester is connected to the No. 5 line, the
only patch required iz the -1 patch that con-
nects the heuter and cathode. The triode section
tests the same as for a 76 with the same limits.

To test the diodes the control-grid cap is  re-
moved and then the No. 5 line must be con-
nected to the divdes in turn for the tests. Set

the load at the correct value for diodes (10) and
make the patch connections first from 5 to 2
and then from 5 to 4. The neon tube will light
in each case if the divde has sutficient emission
(which it will unless the diodes are “bad”).

CONTINUITY TESTS

Figure 1C shows the connections of the con-
tinuity test. The principle of this test is that
the A.C. voltage of the supply divides between the
resistor under test and the load variable. Setting
the load by just lighting the neon tube gives the
reading on the load scale of the resistor. Here
enters the test for bypass condensers in and out
of sets.

On A.C., the impedance of the bypass conden-
ser is the same as the measurement of a 1).C.
resistance value ;—that is, any bypass condenser
has so many ohms impedance at 60 cycles. It will
test across the continuity terminals as that many
ohms. This makes the scale of adjustment vary
from ahout 0.15-mf. up in size. This means that
a 0.1-mf. condenser will light the neon tube only
at M and the latter will "go out” at 10 or when
the resistor R3 starts to enter the circuit (M
indicates the “open” position of R3). When the
light is extinguished at 10 it shows immediately
that the bypass condenser is not shorted. (If it
was shorted, the load would go to zero.)

Even more important than this simple test
is the facility to check, in a set, the bias re-
sistors which are bypassed with 0.05- or 0.1-mf,

or larger bypass condensers; and which are only
a few thousand ohms resistance. Here the com-
bination tester comes into its own as the con-
tinuity test is A.C. and if the bypass is across a
2,000-0hm or 5,000-ohm resistor the reading of
the resistor will be lowered a definite amount
if -the bypass is not open and of course will read
zero if shorted, It is the open bypass that is
hardest to find and for which this tester an-
swers the Service Man’s prayer. It saves lots of
time to be able to test without unsoldering con-
nections.

"SHORT" TESTING

The most important short «r leakage test is
made between cathode and heater. To make this
test check the emission of the tube and with
the neon tube lighted turn the load contro] to M.
Remove the cathode-heater patch (green patch
from H to 1, 2, 3, 4). The neon tube light will
go out if there is no short or leakage.

In rejecting a tube for cathode-heater leakage
compare the leakage light with that for 1 meg.
and use that as a test limit for tubes other than
rectifiers and output tubes. On rectifiers and
output tubes use the light given by a 0.1-meg.
resistor as the test limit. You will find it easy
to tell the light corresponding to these two re-
sistance values.

The next most important leakage test is that
between screen-plate. This is important only in
high-frequency amplifiers where the impedance
of the output circuit may be of the order of a
megohm. To test this in tubes such as the 6D6,
remove the control-grid cap, turn the load control
to M and remove the connection to the sereen-
grid by removing patch 5-4. If there is leakage
between the screen-grid and plate there will show
a light of the neon tube corresponding to the
value of the leakage. Leakage to the control-grid
will show in the same way but is almost unheard-
of in glass tubes and while present in a few
metal tubes is now a thing of the past.

Shorts other than the above can be checked
by turning the filament voltage to zero and con-
necting all other elements to H and the one
under test to 5.

ALIGNMENT METER

Greater sensitivity muay be obtained in some
cases by placing a “C” battery in series with
the control-grid of the tube with the negative
terminal connected to the control-grid and the
value adjusted so the neon tube does not light
without a signal. '

TasLE II
Diode Types (Load 10-M)
Type Diode No. 1 Diode No. 2 Amplifier
258 5-4 5-2 5-1
55, 85 5-2, H-1 (control-grid 5-4, H-1 (control-grid | H-1 (control-grid cap
cap off.) cap off.) on.)
2B7, 6B7 5-2, H-1 (control-grid | 5-3, H-1 (control-grid | H-1 (control-grid cap
cap off.) cap off.) on.)
6H6 H-4 only | H-1, 53 |

Pleasc Say That You Saw It in Rap10-CRAPTY
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SECOND-PLATE AND MULTIPLE-PURPOSE
TUBE TESTS

Many tubes have two plates (rectifiers) and
many have more than one set of elements. These
will be divided according to the method of testing.

Full-wave rectifiers. Tube types 80, 81, 82, 83,
are all full-wave rectifiers having a 4-pin base.
To test the second plate make the regular test
with only one plate and then patch 6-1 adding
the second plate. The load range for an 80 then
becomes 1-4 instead of 2-5.

The 84 and 6Z4 are the same tube and the 4-6
patch connects the second-plate and the same
change in the load range applies when both plates
are connected.

The 25Z5 has independent cathodes and tests
with H-2 5-1 for one rectifier and H-4 only for
the other. (The load range as given is for one
side.)

For 5Z4 tests patch 5-4 for one plate and 5-2
for second-plate.

In testing the 6Y5, patch H-2, 5-4 for one plate,
H-2, 5-1 for second-plate.

TasLE 1
Multiple-Purpose Tubes

Type First-Section | Second-Section
19 5-4 5-2
63, 6A6 5-4, H-3 5-2, H-3
79 H-2 only con-|H-2, 5-4 control-
trol-grid cap on| grid cap off
6F7, 2F1 H-1, 5-2 (load
5.8 control-grid| H-1, (control-
cap off) grid cap on

Load ranges given in the October 1935 ar-
ticle are for one side (1 plate) and are reduced
by one when two sides are tested at the same
time, but otherwise apply the same to each
side except in the case of the 6B7 and diodes
(in which cases the special load value is given
above).

In closing these additional instructions let
me remind you that questions are always ap-
preciated and will receive prompt attention.

This article has been prepared from data sup-
plied by courtesy of Million Radio and Tele-
vigion Labs.

ORSMA MEMBERS' FORUM

{Continued from page 228)

only “one timers,” and anyone who repeatedly
goes back to them after getting one hooking,
is not wanted as a customer by a good Service
Man anyway! ’

1 have come to look upon these ‘“‘quacks” as
good boosters or advertisers of legitimate serv-
icers. Nine times in ten you will get the Jjob
to straighten out after the ‘“‘quack” is through;
and customers don’t forget you, and their friends
and relatives generally hear about it, too.

Now, to disagree with Mr. Lanning. 1 see no
reason at all why any Service Man is entitled
to charge for service on an hourly basis. That’s
a fine way to tear down your busmess, and it
puts you in the same class as the “quacks,”
guessers, and the rest of their ilk.

If a Service Man gets stuck and as Mr. Lan-
ning ‘says, spends hours finding the trouble,
that’s his own fault, and when the trouble is
finally found, he generally kicks himself, at its
simplicity, or his own ignorance. Anyway, the
next job will in all likelihood be a push-over,
and thus you make up for the bad one.

T'm strong for “flat rate” charges on all jobs.
One flat rate for locating trouble, one rate for
replacement labor, one rate for pick-up and de-
livery, and so-on, to cover all phases of the
business.

This question of time spent checking over a
job and locating the trouble is a popular one
everywhere, and in my city I made complaining
Service Men this proposition: that they bring
all their jobs to my shop (and it’s one of the
best) and for a flat rate I do all the trouble
shooting, leaving nothing but the actual re-
placement of parts, etc., for them to do. This
was flat rate regardless of size, type or any-
thing else, and the price was right, and did they
take me up? No, but they shut up about hourly
charges!

And about this ‘$1.00 charge before even
looking over a prospedtive job ;" that’s ridiculous,
and if a Service Man. after getting into the
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THREE DAYS WORK ON

AND
THAT ZENITH
WAVEN'T FOUND FT‘:)PEILY
TROUBLE YET _h‘dEONE
THERE WAs SOMED)
ouLD ASK

HOW CAN | STOP
POWER TRANSFORMER
VIBRATION ?

I'M STucK oN

THAT QAavc ¢
IRCUIT-
WHAT L', CIRCYI

ERVICEMEN
REAL

1D LIKE TO

cosh/!
KNOW AN EASY WAY

€L
OF MAKING PARALL
I TUNING AoJUSTMENTS /

HERE IS THE HELP YOU NEED oo

To buck modern competltlon successfully, you've got to be BOTH a good service-

man and a good business man to boot. You've got to know how to do ALL TYPES

of work the best, most practical way—and yeu've got to know how to SELL _e

your services to the public. Sprayberry Advanced Training teaches you \0
. avo

both. It will save you many hours searching for needed information—it RS
shows you step by step how to do better work, how to increase your
earnings—and you can call on F. L. Sprayberry personally for

needed help at any time. Our NEW FREE BOOKLET just ;’
off press tells the whole story. s’

MANY MORE LESSONS —FINELY BOUND ,"
IMPRINTED WITH YOUR NAME . ... '

have just been added, making a total of 48 lessons Wthh
teach modern business methods as well as EVERY tech-
nical detail of modern servicing; a complete analy51s

of meters and how to adapt them to different appli- 0«}4 X
) @

cations; radio service mathematics; keeping ac- Ac
counts; advertising and publicity methods; 0 < o=
how to make extra money; how to charge 6 & \\0 Q\QXC’ 'S
for your work—these are but a few of & 0 \‘ Qo?’ WSS A o
the NEW subjects that make Spray- * c’“g ot
berry Advanced Service Training “ ,f," EOCN . ,Qo’“' o
the most genuinely helpful ever ? \‘Q\" e 5 . "0&-0‘«“'\%\‘5
offered. ' 6 QA\Q(\Q:{, é’f’& PSS 905\,903 o
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CISIN’S SENSATIONAL

New Magic Electronic Eye

&é & 4
||

home, isn’t salesman enough to sell that cus- -
tomer on the idea of a first-class job, at a price |
that is fair to both, then he doesn’t belong in I $ 95
this game, and really should pay that customer %
a dollar for out-talking him. |

Real Service Men should get together, estab- ’ ]
lish flat rates for certain jobs, stick to them, i
forget the ‘“‘quacks,” and all fight this thing out " Complete Kit of Parts
gogether, to the point where Service Men get wlith é‘rg.cklf Fir)&ilSh Met-
etter prices, and are better thought of. But the s e sy al . Labinel, L
idea that any one should get out of the business S = ?z:]illglid' IDn;zt‘FJgtTon:E]d De
until the rest of us fellows have smoothed the
way and got going good, only to have the slackers
then jump in and take their part of the gravy,
is darn rotten.

1 am a Radio-Craft booster, and would like
to hear more readers’ ideas on this subject.

F. CLAUDE MOORE,
Pekin, IU.

Pat Pending U. S.
Serial No, 692,586

FOR SERVICEMEN and
EXPERIMENTERS

A Hundred-in-One Service Instrument. Tests opens,
shorts, leakages. Tuning Indicator any type Radio.
Lines up r.f. and i.f.- stages. As Vacuum Tube Volt-
meter measures output, a.c. and d.c. voltages. Meas-
ures and compares resistances and capacities. Self-
contained a.c.-d.c. Dpower supply.

Ku)of Matched Tubes (2 Metal Tubes, 1 \slg%lsc

H. G. CISIN, Chief Engineer

ALLIED ENG. INSTITUTE
Dept. RC-2,-98 Park Place, New York, N. Y.

There you are, fellows—what say? Mr. “Radio-
Craft booster’’ seems to be quite certain as to
just where he stands.

WIRED RADIO USED FOR
FINANCIAL NEWS SERVICE

Radio is supplanting the ticker and bulletin
systems of the Dow-Jones & Co. financial service.
Audio signals over telephone wires send the
quotations and news items from a central news
office to the amplifier and speaker installations

ONLY 3 TYPES OF

of subscribers.

It is claimed that the announcement possi-
bilities and facilities provided for calling atten-
tion to special items in the new system make it
vastly superior to the old ticker method.

This new, improved system of dispatching quo-
tations should certainly speed up buying and
selling activities at the great financial trading
centers. -

Please Say That You Saw It in RADIO-CRAFT

AMPERI TE

automatic regulators are required tore<;
place any of the 30 types of ballast tubes
usedin A.C. or D.C. sets.

NEW LOW PRICE........... List, $125

Also new low price on replacements for 2-Volt
Battery Sets. List $1.60

_AMFER! TE @ mpany

L1 RROADWAY. N, Y.
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= - for Election P.A. Equipment

M & H announcesa 6 WATT

PORTABLE
SOUND
SYSTEM

Provides full G watts out-
put—for complete cover-
age of an audience of
$00 people, Fach sys.
tem has phono-mike
selector switch, master
gain control, po wer
swiateh, socket recep-
lacle for mike and phono,
pickup. Model MH A
tcarbon mike) has built-
in microphone current
supply. Completely
housed in a Jeatherottce
ins. Built-in 8 in. Rola

covered
speaker.
Model MHA—operates on 110 volts A,C.—60 cycles. Com.
plete with carbon microphone, desk stand, tubes $29.50
and cable—ready for immediate operation.

Model MHB—same as above but for 110 volts
D.C. oberation. $33°50
Model MHC—operates on 110 volts A.C.—GO cycles, Com.
blete with crystal microphone, c¢hromium floor stand,
tubes and cable—ready for immediate opera- 539_50
tion.

The M & H new 1937 catalog of 48 pages
contains  over two thousand parts—new
products at lowest prices. Service Men,
Dealers, I, A, Specialists, Amateurs and

Set Builders., send for your copy NOW,

M&H SPORTING GOODS CO.
512 Market Street Dept. RC Philadelphia, Pa,

OXFORD

NEW SPEAKERS

: - . with ‘‘/Changeable Fields’’ and Universal Trans-
former, bring you new convenience, performance and
economy in Speaker Replacements. Ask your Jobber
or Write today for Bulietin 361C

OXFOR

D-TARTAK RADIO CORP.
915 W. VAN BUREN ST. CHICAGO, U.S.A.

"STELI"

The most practical answer for Instantaneous
Recording
Will cut any acetate type blanks—two hourg’®
cutting before resharpening is a
regular achievement,

Original Steli 75¢ cach.  Resharpened Indefinitely, 25¢ each.

[ We furnish a new stelus when necessary

\ANGERTONE,INC.

= ELECTRIG-MUSIC

201 VERONA AVENUE NEWARK, N. J.

wood box 13lex12x7

AMERTRAN
TRANSFORMERS

Standard types for
every radio application
—send for Bulletin No.
1002C.

# American Transformer Co.
168 Emmet St., Newark, N. J.

RADIO

Many models to select from.
e

AT A GREAT SAVINGS
BUY DIRECT

Factory prices.

A.C.-D.C. All Wave, farm,

THIRTY | car, and new metal tube FREE
models,  'ublic  Address  and

DAYS Communication Systems. Send CATA-

TRIAL ;()r new 1936 bargain eatalog LOG
ree.

AUTOCRAT RADIO COMPANY

3855 North Hamilton Avenue Dept. 250 Chicago, I1linois
L] -
opportunities

I]l[l still ahead

ALMoST in a decade radio has become a giant industry.
The opportunities created will be enjoyed by trained men,
The International Correspondence Schools Radio Course,
prepared by leading authorities and constantly revised, will
make you a trained man! A fascinating book—free.

biggest

iINTERNATIONAL CORRESPONDENCE SCHOOLS |

Box 6676-C., Scranton, Penna.
Send me—/free—intormation on subject checked:
[J Radio [J Radio Service Man
3 Radio Operator [0 Electrical Engineer

Address
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MAKING A Q-TEST
ADAPTER

(Continucd jrom page 220)

factor in these cases.

In the Q-Test Adapter. the meter of the
V.-T. voltmeter is calibrated in volts, according
to a method to be described in Part II of this
article. The scale in Q is not calibrated, unless
the constructor wishes to calculate it (the
method will be described) as the meter will be
used almost exclusively as a comparative meter.

For example, suppose the experimenter is
making a new receiver and wants to know which
coil of the available types and makes will be
best for his purpose. The actual Q is not im-
portant, it is the comparison which is the im-
portant fact. Or, suppose a Service Man wishes
to check a coil in a set which he suspects of
having short-circuited turns, the ecomparative
reading on the Q-Test Adapter will tell him if
the relative Q is much below normal—thas indi-
cating a short or a leaky insulation.

The condenser Cl is incorporated in the Test
Adapter. This condenser is actually 2 condensers
in parallel. One is a straight-line capacity unit
of 500 mmf. maximum capacity and 30 mmf.
minimum. The other is a 4 mmf. unit used as
a vernier. The scale of this condenser is
calibrated directly in micro-microfarads from
plus 2 mmf. to minus 2 mmf., taking the mid-
capacity point as zero. This vernier serves three
purposes ; (1) it permits fine adjustment of the
condenser in tuning the reactive circuit to
resonance with the oscillator; (2) it permits
measurement of small values of capacity; and,
(3) it permits accurate matching of coils or
condensers. When the main condenser is set at
100 mmf. the vernier may be used to read direct-
ly the percentage change in total capacity.

The V.-T. voltmeter used with the Q-Test
Adapter is especially designed to maintain
accurate calibration over a wide range of fre-
quencies. The tube used is an ‘“‘acorn’ type 954
pentode connected as a triode. The filament is
supplied from a filament transformer to prevent
line changes from affecting calibration. The
plate supply is obtained from a rectifier tube
directly fed from the power line, This voltmeter
is calibrated in A.C. volts on a low-frequency
line and is so designed that the calibration is
constant to very high frequencies. The low input
capacity of the 954 makes it an ideal tube,
especially if short-wave coils and circuits are
to be measured.

In Part II of this article, the actual construe-
tion of the Q-Test Adapter will be described. In
addition, details for calibrating the V.-T. volt-
meter in volts and Q will be given. In Part III
details for operating the unit, especially for the
more unusual measurements of impedance ; power
factor; phase angle; insulation and dielectrie
constant; capacity, inductance and reactance of
resistors; etc., will be given.

Credit is given here to the Radio Review of
Australia for some of the information contained
in this descriptive article.

16 NEW TUBES!

(Continued from page 235)

X-9—Super-Cineglow Recording Lamp

This tube, made by Blue Seal Sound Devices,
Ine., is an improved glow-lamp having three
elements (compared to the usual two-anode and
cathode). It contains a cathode and two anodes.
One anode is modulated and the other anode is
used as a bias or pilot which keeps the gas in
the tube ionized. A two element tube when over-
modulated would extinguish as the iznition volt-
age is much higher than the extinguishing volt-
age which would cause “blasting’ or unexposed
areas of the sound track. The addition of the
pilot anode rectifies this condition. The X-9 is
extremely uniform in manufacture.

' Essential

OUSEHOLD APPLIANCES

Ultra Violet
Sun Lamp

$395

WITH CARBONS
AND GOGGLES
Sunshine — Man’s
greatest benefactor
—now in your own

P e

home. Good for chil- : e
dren; good for .
grown-ups — especially on damp, dreary

days. Provides same benefits as expensive
hospital lamps. Safe and simple to operate.
Automatic shutoff prevents over-exposure.
For use on 110 volts, A.C. or D.C. 1000
watts. 15” high by 12” diam. finished in
antique silver. Heavy meta]l base prevents
tipping. Complete with instructions, carbons
and goggles. Shipping wt. 6 Ibs.

HOOVER

Vacuum Cleaner
REBUILT Like New

#1495
GUARANTEED

¢f—~. These fine machines are
@ UNCONDITIONALLY
GUARANTEED F O R
SIX MONTHS. Thoroughly conditioned to
standards of new machines. All moving
parts which show the slightest wear are re-
placed with new ones. New bags, brushes,
cords, handles and other parts are supplied.
Even the chassis itself is replated and pol-
ished,

The HOOVER cleaner is a powerful suc-
tion machine with a revolving brush which
beats as it sweeps. Requires but a drop of
oil a month—no other attention. REMEM-
BER, it’s GUARANTEED! You’ll have no
grief with this machine. Shipping wt. 24
1bs.

ATTACHMENTS: comprising suction-coup-
ling unit, extension rod, long suction hose,
upholstery nozzle, upholstery brush and
radiator nozzle $5.50 additional.

We issue no Catalog—Order directly from
this page.

1009, Satisfaction Guaranteed. Send Money
Order or Certified check. C.0.D. shipments
require a 209 deposit. Immediate Service—
No Waiting, .

HUDSON SPECIALTIES CO.
40 West Broadway New York, N. Y.

A

CLASSIFIED ADVERTISEMENTS

Advertisements in this section are inserted at the
cost of fiftcen cents per word for each insertion—
name, initials and address each count as one word.
should accombany all classified advertise.

Cash
ments unless placed by a recognized advertising

agency. No less than ten words are accepted.
Advertising for the November, 1936, issue should
be received not later than September 9th, 1936

A.C. AUTO GENERATORS

TURN SCRAP INTO MONLY, AUTOPOWER SHOWS
you how easily and economically auto generators can be
converted into A. C, or D. C. generators and D. C. motors,
2 to 1000 volts; for sound, radio, power, light, o welding.
No previous experience necessary—complete information all
in new book, with simple instructions and illustrations.
Endorsed by thousands. Only $1.00 postpaid. Autopower,
Inc., 114-C S. Hoyne Ave., Chicago. . .

The appearance of the sound-on-film recording lamp,

Please Say That You Saw It in RaADIO-CRAFT

RADIO

RADIO E.}'GINE_ERING, BROADCASTING, AVIA-
tion and police radio, servicing, Marine and Morse Teleg-
raphy taught thoroughly. Al expenses low. Catalog
free, Dodge's Institute, Pine Street, Valparalso, Indiana,

SW CRYSTAL SET—4,250 MILE RECORD. Instructions
18 distance models; ‘‘Radiobuilder*’ year—25¢, Labora-
tories, 151-B Liberty, San Francisco, California,

e o o
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BETTER VALUES THAN EVER!

DEPENDABLE
MODEL 405A

OHMMETER

at New Low Price!

AVE money on this won-
L ) derful eight range instru-
ment! Ohmmeter 0-1000 and
= 0-100,000 Ohms, measures less
No. 405A than % ohm. D’Arsonval mov-

- ing coil meter, guaranteed ac-
curacy of 2%. Voltmeter scales 0-2.5; 0-25;
0-125 and 0-750. Milliampere ranges 0-2.5 and
0-125. 8o&neplet;"e‘ w}ithmgase and self-contained bat-
teries. Order this handy test instrumen
today! $8'75

Make a 4-Range A.C.
VOLTMETER

out of yourD.C.

Milliammeter
or

D.C.TestMeter

The NEW Depend-
able A.C. - D.C.
Converter Unit
simply connects to
your meter—that’s
all. It is then a
multi-range A.C. L
voltmeter. Four different multiple A.C. ranges
are available:
(1)—b-50-250-750  volts;
volts; (8)—3-30-300-600 volts;
volts.
Specify the range (movement) and Tresistance
of your meter. It must be 5 mils or less—also
which multiple A.C. range you de- $3 95

£330 560 0000 0600800600000000 5 ..
All orders are F.0.B. New

ORDER TODAY! York. Terms: A deposit of

20% is required with every order. Balance may be paid
on delivery. DEDUCT 2% IF FULL AMOUNT 1S SENT.
SORRY, BUT WE HAVE NO CATALOG—order from this
advertisement. S

GRENPARK COMPANY
99 Hudson St., Dept. RC-1036 New York, N. Y.

(2)—5-50-250-1,000
(4)—1-5-250-750

TYPEWRITER

FREE
HOME TYPING
COURSE

A DAY
BRAND NEW
MODEL No. 5

REMINGTON PORTABLE

@® A brand new Remington for only 10c a day.
An easy, practical Home Typing Course FREE.
With it anyone quickly becomes expert on this
machine . . . the most rugged, dependable port-
able made. Not used or rebuilt. Standard 4-row
keyboard. Standard width carriage. Margin re-
lease on keyboard. Back spacer, Automatic ribbon
reverse. Every essential feature of big office type-
writers. Carrying Case FREE. Try it for 10 days
without risking a cent. If you don’t agree it is
the finest portable at any price, return it at our
expense. Don’t delay. Without obligation, write
now. .

- REMINGTON RAND .INC.,

315 Fourth Ave.,  Dept 189-16, New York, N. Y.
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USEFUL DATA ON
CHURCH HEARING AIDS

(Continued from page 224)

system, both loudspeakers and headsets operating
from the same amplifier. In such instances the
hearing-aid portion of the system constitutes a
souvee of extra profit, with comparatively very
little increase in labor time or trouble.

Many churches use more than one micro-
phone for hearing-aid work. The minister is
provided with one—or with 2 if there is an
altar as well as a pulpit. Additional microphones
are often added for the choir, and sometimes
for the organ.

The beginner in such work who is otherwise
experienced in radio and P.A. technique will
encounter only one problem with which he is
not wholly familiar. Churches are very likely to
specify that they want so-and-so many hearing
aid sets, with provision for adding more later,
thus raising the question: How can the headset
wiring be laid out to match the impedance of
the amplifier, and stay matched after additional
units have been added in the future? One simple
method is to install, as part of the original job,
additional station boxes, with their vclume-con-
trol potentiometers and phone jacks, selling the
church the additional headsets at a later time, as
called for. However, if the amplifier offers a
choice of output impedances even this procedure
is often unnecessary, since the makers of hear-
ing-aid headsets will furnish their units in any
impedance desired, and in consequence additional
units can often be added merely by specifying
suitable impedances, and changing the output
connection to the amplifier.

Impedance match, moreover, is not too criti-
cally observed in work of this kind, since loss
of volume is of minor importance. Except for
unusually deaf persons 1/100-W. per unit wiil
often prove adequate power.

A.C. hum and other extraneous noises are also
less important than they appear to be at first
glance, in spite of the fact that headsets are
used. Such disturbances are not as troublesome
to the hard-of-hearing as they are to more normal
ears. Interference that would be intolerable to
the average individual is often not heard at all.
Excessive hum, of course, is objectionable.

Hearing aid units are of two general kinds—
(1) earphones and (2) bone-conduction ‘‘oscilla-
tors.” The latter are laid against one of the
bones of the skull, usually the bone behind the
ear, and in certain types of deafness give better
results than phones.

Either type of unit may be had with headband
or lorgnette handle, as preferred. The ladies
usually ask for the latter, as less likely to disturb
their hair.

Figure A illustrates the essential components
of a church hearing aid system developed by the
writer. Lorgnette-type and single-unit head-
phones are shown, as well as a hearing-aid station
control box, with its potentiometer and jack, and
a crystal microphone.

The amplifier is diagrammed in Fig. 1. It is
a commercial 4-stage amplifier, using two 6C6s
as pentodes and a 6B5 cascade-connected in the
output. Low-gain and high-gain input jacks,
tone control and volume control, are included.

(The harmonic content of this amplifier is 6
per cent and the frequency response flat within
2 db. from 100 to 10,000 cycles; within 4 db.
from 50 to 10,000. Gain of 116 db. permits direct
operation with a velocity microphone. Power
output is 5 W.)

The drawing does not include an output trans-
former ; one is added in accordance with the re-
quirements of each individual installation.
Speaker field power (6 W.) is supplied, in case
a loudspeaker is to be included in the system.
otherwise the speaker field line is closed by a
resistor (which also is not shown in the draw-
ing), rated at 1,000 ohms and 20 W.

The power output is adequate to any reason-
able number of hearing-aid stations, even if a
moderate-volume loudspeaker is used in addi-
tion. The hum level of —51 db. makes this ampli-
fier particularly advantageous for hearing-aid
work.

This article has been prepared from data sup-

plied by courtesy of Lafayette Mfg, Co.
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BY POPULAR
DEMAND!

New 1936-37 edition of Sylvania

Service Booklet just off the press!

Send for your FREE copy now
.... TODAY!

Here’s news! Sylvania engineers have just com-
pleted a brand new reference book on auto-radio
installation and servicing. This handy, compact
pocket manual contains the largest collection of
brand new service tips on auto-radio installation and
servicing you've ever seen . . . A world of prac-
tical information written in the service man’s
language.

Here are just a few points covered by this new
up-to-date manual: Elimination of motor inter-
ference for every make of 1936 cars . . . Tube
comgplement chart for practically all models of au-
tomotile radio sets, with I.F. peak frequencies

. Set and Antenna Installation hints . . .
Power Supply hints, etc. These and hundreds of
other problems you will meet in auto-radio installa-
Eion and servicing are covered in this amazing
ook.

You’'ll say it’s worth its weight in gold . . . but
we’re not selling it. It’s FREE to any service
man who cau use it. Fill out the coupon below and
mail it now . . . today, and you will receive your
copy of this valuable booklet in a few days.

Hygrade Sylvania Corporation. Makers of Sylvania Radio

Tubes and Hygrade Lamps. Factories at Emporium. Pa.,
Salem, Mass., and St. Mary’s, Pa.

SYLVANIA

The Set Tested-Radio Tubes

ISE R DL Ll |

: HYGRADE SYLVANIA CORP. RC-106 :
1 EMPORIUM, PA. 1
: Please send without obligation your new service book 1
2 ‘“Auto-Radio Installation and Servicing.” L}
- ]
B ONAME tottieeiii ettt iie e, 1
1 1
1 1
B ADDRESS tuvereeenrenerronesmoneneesrasecnnns B
1 1
1 1
[ (el B¢ 500606600000 0060 5660300000 STATE ....... o1




RADIO nd ELECTRICA :

ELECTRICAL ENGINEERING gyvers complete

2 L electrical A
(hgaggrrlnodern course. So simplified anyone can grasp quickly, LOW

RADIO ENGINEERING Ultra-modern course in radio, public
. uddress photo-electric work. Trains

YOu to be super-service man, real vacuum tube technician, Diploma

given. Tuition only $25, cither course, Deferred payment plan,

wanE TODAY for free coples ofNu[c)bgtz‘stz?wlugs. student

magazines, ete. SE

LINCOLN ENGINEERING SCHOOL
859-L So. 37th St.,

A New Way to
Kill Electrical Fires!?

Interested? Send for your free copy
of “Instant Death to Any Fire.”

LU x? Walter Kidde & Company

West St,, Bloomfield, N. J.

Lincoln, Nebr.

ALL

Majestic Service Manuals

Write for FREE RADIO PARTS Circular
This Month’s Bargains:

West )n Model 476, 0-2 AC Volts $2.75
Weston Model 425, Galvanometer 0-100 $6.50

ARROW SALES CORP., 63! Washington Bivd., Chicago, Ill.

BUILD YOUR OWN

\ Wind Charger from old auto gener-
ator. We show you how. Make money
([ building for others. Light your build-
ings and play radio. Dime brings
complete plans and catalog, 20 other
generator changes, motors, welders,
electrie fenee, electric outboard mo-
tor, ete. Satisfaction guaranteed.

L.EJAY MFG. CO., 1451 Lake., Minneapolis, Minn.
411 THINGS EVERY

ERVICE MAN MUST KNOW
gull leacn all

S
these - ancl muck mace - i

"MODERN RADIO SERVICING”

Radio & Technical Publishing Co. FRE E'
45 Astor Place, N.YC., Dept. RC-106 Circularg

KATO LIGHT JR.

Complete light plant at
price everyone can afford
LIST PRICE
6 V. 200 watt, D.C. $59.95
12 V. 200 watt, D.C. 59.95
32 V. 300 watt, D.C. 72.00
110 V. 300 watt, A.C. 84.00
110 V. 350 watt, A.C. 98.00
Self eranking
Kato Engineering Compan
Mankato. Minn., U. S. A,

RADIO ENGINEERING

RCA Institutes offers an intensive course of high
standard embracing all phases of Radio. Practical
training  with modern equipment at New
York and Chicago schools. Also speciatized
courses and Home Study Courses under *'No
obligation™ plan. Catalug. Dept. RT-36.

RCA INSTITUTES, Inc.
75 Varick St., New York 1154 Merchandise Mart, Chicago
Recognized Standard in Radio Instruction Since 1909

WRITE TODAY FOR

FREE

CIRCULAR TELLING
HOW YOU CAN GET A

WORLD-GLOBE
LAMP

with your subscription to RADIO-
CRAFT. Address postcard or letter
to Subscription Department, RADIO-
CRAFT, 99 Hudson Street, New
York, N. Y.
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THE OSCILLOSCOPE IN
VIBRATOR SERVICING

(Continued from page 223)

the effect when one of the secondary points is
entirely open, and Fig, 1E when one of the
primary points is open,

TRANSFORMER-BUFFER PRACTICE

Current passing through a transformer tends
to build up and store energy in direct propor-
tion to the inductance of the transformer. Break-
ing the circuit by the opening of the vibrator
points results in the collapse of the flux of
the transformer, tending to feed this stored
energy back into the circuit, which in an at-
tempt to continue its flow across the opening in
the circuit reaches very high voltage peaks,
which are limited only by circuit conditions, On
an ordinary vibrator transformer delivering 300
V. normal output, this inductive voltage may
reach 5,000 V., This is the working principle
of the automotive spark c¢oil where this great
surge of voltage is utilized to produce a spark.

This same effect is found in the vibrator-trans-
former combination. When contact at the vi-
brator points is broken, halting the flow of
current, the result is a great voltage surge and
a buffer condenser is employed to absorb and
reduce such voltage peaks. The lower the fre-
quency of the vibrator and the higher the fre-
auency for which the transformer was de-
signed, the more troublesome are these voltage
peaks.

In the matter of efficiency, the frequency
of the vibrator should match that of the trans-
former as closely as possible. In laboratory
practice, at least, it would be possible to com-
bine a high-frequency vibrator with a low-
frequency transformer and so reduce the volt-
age peaks as to make a buffer condenser un-
necessary. Because of the loss in efficiency, how-
ever, this is not practical either from a manu-
facturing standpoint, or in field operation.
Neither does this action conform exactly with
theory, probably due to the tendency toward
absorption of such voltage peaks by the greater
distributed capacity of the transformer sec-
ondary designed for low frequency applications.

Therefore the best accepted practice is to
use a well matched vibrator and transformer
with sufficient buffer capacity to effect a satis-
factory balance.

The greater the voltage peaks (which we have
seen are increased by an improper vibrator
transformer combination), the larger the buffer
necessary.

Sufficient capacity must be used until all
“spark coil effect” in the combination is eliminat-
ed. Should this spark coil effect be retained,
the current stream across the open points will
cause them to burn and materially reduce the
life of the vibrator as well as possibly damage
the transformer. It is desirable, however, to
use no more capacity in the buffer than is
necessary, as the larger the buffer, the less the
efficiency of the power supply. In other words,
the larger the buffer, the more current it will
draw and the less will be available for the
operation of the receiver..

OSCILLOGRAMS VISUALIZE ACTIONS

Figures 1F to L inclusive represent an os-
cilloscope study of vibrator-transformer-buffer
combinations which should be more or less self-
explanatory. The vibrator used in this case was
of a somewhat higher frequency than the trans-
former was designed for (the average condi-
tion that is found in the modern, well-designed
power supply systems),

Figure 1F outlines the curve of the vibrator
transformer operating under no-load and with
no buffer condenser. The result is a series of
high peaks that are certain not only to damage
the vibrator but also burn out the transformer!

Figure 1G shows the same combination operat-
ing under a 1 ma. load with no buffer. Here we
see that the peak has flattened to a certain ex-
tent because of the presence of a load. It will be
observed that the peak comes immediately after
the contact at the vibrator points is broken.

The result of placing a 40-ma, load on the
vibrator transformer is outlined in Fig. 1H.
Here the contact point break is followed by a
flutter but the load is sufficient to keep the
voltage from rising.
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To Help You Learn More About
RADIO 2124 A B C of
AIR CONDITIONING

rl‘IIE RADIO-CRAFT LIBRARY SERIES—3
most complete and authentle set of Volumes
—treats indiwvidually, important divisions of
radio. Tlach book has been designed to give
ycu the opportunity to learn one or more
branches of radio. The authors of the books are
well-known to evervone. Euch is an expert
radio man; an authority on the subject—each is
thoroughly familiar with the fleld wluch he
rebresents

All Books Uniform

The volumes in the RADIO-CRAFT LIBRARY
SKRIES are all uniform, 6 x 9 inches, Fach

book containg on an average of 50 to 120 illus-
trations, The books are printed on an excellent
grade of paper which makes the type eusy
reading
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RADIO SET ANALYZERS
By L. VAN DER MEL

No. 2
MODERN VACUUM TUBES
By ROBERT HERTZBERG

No. 4
MODERN RADIO HOOK-UPS
By R. D. WASHBURNE

No. 5
HOW TO BECOME A RADIO SERVICE MAN
By LOUIS MARTIN

No. 6
BRINGING ELECTRIC SETS UP TO DATE
By CLIFFORD E. DENTON

No. 7
RADIO KINKS AND WRINKLES
By C. W. PALMER

No. 8
RADIO QUESTIONS AND ANSWERS
By R. D. WASHBURNE

No. 9
AUTOMOBILE RADIO AND SERVICING
By LOUIS MARTIN

No. 10
HOME RECORDING AND ALL ABOUT IT
By GEORGE J. SALIBA

No. 11
POINT-TO-POINT RESISTANCE
MEASUREMENTS
By CLIFFORD E. DENTON

No. 12
PUBLIC ADDRESS INSTALLATION
AND SERVICE
By J. T. BERNSLEY

No. 13
A B C of AIR CONDITIONING
By PAUL D. HARRIGAN

BIG DISCOUNT OFFERED
When Five (5) Books or More Are
Ordered, Deduct 209,

GERNSBACK PUBLICATIONS, INC.
99 Hudson Street, New York, N. Y.

MAIL THIS COUPON TODAY!

GERNSBACK PUBLICATIONS, INC. RC-1036
99 Hudson Street, New York, N. Y,

I have circled below the numbers of books inp the
RADIO-CRAFT LIBRARY SERIES which you are to
send me, and have deducted 20% for ordering five (5)
books or more. I have included my remittance in full, at
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Westinghouse
Power Generator

Manutactured for U. S, Signal Corpu,

T 110 V. AC

for

200 Watt

A. C. ELECTRICAL POWER

from a Windmill, from available Waterpower, from your
Automobile, from your Motorcyle, from your Bicycle, Foot-
pedals or Handerank; operates A.C. Radio Sets in D.(.
districts, also A.C. Radio Rets from 32 V. D.C. farm
light systems; use two gencrators in series to get 200 'V,
A.C, Used as an A.C, Dynamo, lights ten 20 Watt 110
Volt lamps; Short Wave Transmitter supplying 110 Volts
A.C. for operating “'Ham' Scts; Motor Generator; Public
Address Systems; Camp lighting; ete., ete.

There Are Over 25 Applications

Specifications:
HOUSING—Aluminum (Diameter 6% in. Length—5%
in.). SHAFT—2 3/16 in. (driving end). Diameter—9/16
in, (the end is threaded for a distance of % in.). BASE—
Cast Iron (Length—73% in. Meight 1 9/16 in. Width
. OUTPUT—200 Watt 110 volts AC (speed 4500
.). STATORS—Two pairs (two North and two
South) ROTOR—12 tooth inductor. Built-in commutator.
Rotor turns in ballbearings.

Y% to %2 H.P. needed to run generator.
BLUE-PRINT 22 x 28 in, and Four-Page
in. Applications and INSTRUCTION SHEETS
FREE with Generator.
as described, including four re-
placement carbon brushes. Blue-print and
Send $2.00 deposit, balance C.0.D.
Shipping weight 18 Ibs.
(Replacement carbon brushes bought separate $1. oO per
set of four. Set of instruetions bought separate $1.00.)

84 x 12

Generator,

INStrUCtiONS. v vvvveveviiiierraneneeeiianns

ONLY

U. S. NAVY
$ A 96
4— AIRPLANE-TYPE

Microphone and Receiver

TRANSMITTER
S

BREAST PLATE

TWO CIRCUIT
JACK S gt

HIS Microphope and telephone headset outfit was built

especially for the U.8. Navy Aviation Corps for Plane-
to-Plane and Plane-to-Ground communication.

The Holtzer-Cabot Electric Company constructed_the
outfit to Government specifications and under rigid Navy
Department supervision.

The outflt consists of a low-impedance ecarbon micro-
phone (transmitter), securely fastened to a metal breast-
plate, and a set of heavy-duty, low-impedance earphones.
A specially constructed switch on the back of the breast-
plate controls the microbhone circuit. The earphones are
U.S.N. Utah type, attached to adjustable headband,
Twenty-eight feet of very heavy weather and waterproof
conductor cable, terminating in a special brass DIlug,
is furnished with this complete outfit. Current of not
more than 10 volts should be used. A storage battery
is the most satisfactory current supply. Talk in a natural
tone of voice, when using the outfit, with the lips close
to the mouthpiece. Shouting and loud talking should
be avoided.

We understand that the U.S. Government paid more
than $40.00 for each of these outfits, We have bought
the whole lot at a low price and are offering them, as
long as tho supply lasts, at $4.96 each, comDlete as
shown in illustration. The shibping weight is 9 1Ibs,

All merchandise in original packages—
never used. Money-back guarantee.
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The combination operating under no-load with
a small buffer is represented in Fig. 11. This
would represent the condition at starting the
prower supply while the tubes were warming up.
Here the peak is pronounced.

Continuing with Fig. 1J, we have the com-
bination of a 40-ma. load with a small buffer.
The peak has been so reduced that it would
seem negligible, but still represents a condition
that could shorten the life of the vibrator.

Figure 1K shows the ideal combination, vi-
brator, transformer and proper. condenser. There
is no discernible peak, and the break comes
very close to midway on the zero line.

Now we go past the ideal combination to
show the result of a buffer with excessive ca-
pacity under load in Fig. 1L. The waveform,
especially with certain types of transformers,
approaches a sine curve which would be de-
sirable except for the fact that the losses are
excessive as shown by the rounded corners.

A careful view of this oscilloscope study
should prove of considerable benefit in striving
for a clear understanding of buffer condenser
application in auto-radio power-supply design.

Our Information Bureau will gladly supply
monufacturers’ name and address of any items
mentioned in  RADIO-CRAFT. Please enclose
stamped return envelope.

INTERNATIONAL RADIO
REVIEW

(Continued from page 225)

A very novel receiver cabinet is shown in Fig.
E. This is the new Radialva receiver described
in the latest issue of Toute la Radio (Paris) and
shows the trend in French cabinets. The dial
is placed at the optimum angle and is large
enough to make tuning easy. The set has 2
speakers, one for high and the other for Ilow
frequencies. The circuit used is a superhet. hav-
ing all the standard features of A.V.C,, tone
control, and variable selectivity.

MULTI-VIBRATOR "B" SUPPLY

RECENT issue of Funk Technische Mon-

atshefte (Berlin) contained the description
of a new type of power unit operating from a
storage battery, and supplying high voltage with-
out the use of the usual step-up transformer,
rectifier and other devices found in auto or vi-
brator type ‘“B” units.

It operates on the principle of condenser dis-
charge, the condensers being charged in parallel
from the storage battery; and, by means of a
switching system, they are discharged in series,
so that the voltage of discharge is high com-
pared to the supply voltage. This is accomplished
by a multiple vibrator, in which the condensers
are normally connected across the battery, in
parallel. As shown in Fig. 1, as soon as current
flows through the solenoid S, the contacts are
shifted to the second position which connects
them in series to the output capacity, Ca.

The resulting pulsating D.C. voltage is then
filtered in the usual way. A view of the new

type high-voltage supply is shown in Fig. F. The
output voltage depends on the number of con-
densers and vibrator contacts used, while the
current depends on the size of the individual

capacities.
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WELLWORTH TRADING CO.
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The circuit of the vibrator high-voltage supply.
In the vibrator position shown, the condensers are
in parallel across the battery. When the vibrator

shifts, they are in series.
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NEW Wrignt-DeCoster

12" NOKOIL Speaker

The permanent magnet used in the Model
982 furnishes a field comparable to the
electro dynamic units.

@® Universal Transformer
' @ Para-Curve Diaphragm
@ Impressive Appearance
® Draws No Current
@ Electro Dynamic Performance

List $£)-82
Price

The extreme sensitivity of this reproducer makes it
adaptable to all types of battery sets. The demand
for this unit has already been created and at the
price it is destined to be one of the fastest selling
items the radio industry has ever had

Write for complete catalog and name of nearest
distributor. Wright-DeCoster distributors are al-
ways anxious to cooperate.

WRIGHT-DECOSTER, Inc.
2251 University Ave., St. Paul, Minnesota

Export Dept.—M, Simons & Sen Co.. New York.
Cable Address: ‘‘Simontrice’’

Canadian Office, Wright-DeCoster, Inc., Guelph, Ont.

BLOCK power
line NOlSE

quiet radio reception

Most crackling noises
reach the set through your power sup-

ply lines. The power line mterference [
is radiated from your house wiring to
your radio and aerial.

in your radio

This man-made static can be blocked
where the main lines enter your dwell-
ing! Filtercon F1005DH is designed to
block with inductance and filter to
ground, through capacitance, power
line interference. Enjoy radio free
from the interference of your neigh-
bor's electrical equipment.

Ask your radio supplier for Filtercon
F1005DH. List price, $5.00.

Send for Resistor-Filtercon
Bulletin 104A

13914 Lorain Ave., Cleveland, 0., Toronto, Canada
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RADIO BOOKS

ALL ABOUT AERIALS

In simple, understandable language this book explains the theory underlying the va-
rlous types of aerials; the inverted 'L, the Doublet, the Double Doublet, ete. It
explains how noise-free reception can he obtained, how low-impedance transmission
lines work; why transpused lead-ins are used. It gives in detail the construction
of aerials suitable for long-wave broadcast receivers, for short-wave receivers, and
for all-wave receivers. The book is written in simple style. Various types of aerials
for the amateur transmitting station are explained, so you can understand them.

ALTERNATING CURRENT FOR BEGINNERS

This hook contains everything to give the beginner a foothold in electriclty and Radio.
Electric circuits are explained. Ohm’s Law, one of the fundamental laws of radio, is
explained; the generation of alternating current; sine waves; the units—volts, amperes,
and watts are explained. Condensers, transformers, A.C, instruments. motors and EZen-
crators—all these are thoroughly discussed. Housewiring systems, electrical appliances
and electric lambs.

Here are some of the practical experiments which you can perform at home, Simple
tests for differentiating between alternating and direct current; how to light a lamp by
induction; making a simple eclectric horn; demagnetizing a watch; testing motor
armatures; charging storage batteries from A.C. outlet; testing condensers with A.(C.:
making A.C. electro magnets; frying eggs on a cake of ice; making simple A.C. motors

10

CENTS

and many others.

Each book contains 32 pages, pro-
fusely illustrated with clear, self-

Y 5 Y y ke a .
RADIO PUBLIGATIONS, 99A Hudson Street RC-1036 15,000 words of clear legible type.
Please send immediately books checked: It is an education in itself and lays
[0 All About Aerials, Book 4........... 5000000000000DB00000000 {LY the ground-work for a complete study

[0 Alternating Current for Beginners, Book 3....veceeuvesecesesss.100
¢; the price of each book i3 10¢; (Coln or U.S.

1 am enclosing ........
Stamps acceptable.) Books are sent postpaid.

of radio and electricity.

If you do not think that this book
is worth the money asked for it, re-
turn it within 24 hours and your money
will be instantly refunded. -

RADIO PUBLICATIONS

99A Hudson Street, New York,N.Y,

To Readers of

RADIO-CRAFT

FREE POSTCARDS MAY BE HAD UPON
WRITING TO THE PUBLISHERS

These post cards make it easy to answer advertise-
ments which appear in RADIO-CRAFT, without cut-
ting valuable data whith you may wish to save.

Many times manufacturers request you to ‘‘clip the
coupon’’ when answering their ads. Often this means
destroying part of an article on the reverse page you
may need later for reference. Save your RADIO-
(‘RAFT issues comblete. If you should ever want to
sell bound volumes, or certain copies of RADIO-
CRAFT, the resale value of uncut issues is very much
higher than that of multilated ones. So send for a
supply of these free post cards and use them in
answering all RADIO-CRAFT advertisers.

Servvice Mem

New, handy Pocket Tool Case keeps your tools
together in a convenient place. Fita in your hip
pocket or fastens on yoar belt. Saves wear and
tear on pockets. Have your tools ready when you
need them. High grade genuine leather case,

double sewed. enap flap. See it at your

jobbers. If he cannot supply you write
us. Illustrated circular of Radio Ser-
vice Aids FREE on request. -
GENERAL CEMENT MFG. CO.
(Radio Iivision) Rockford, illinois

~“RADIO COURSES

RADIO OPERATING: Prepare for Gov't
License Exam. @ RADIO SERVICING:
Including Short Wave@ AMATEUR CODE
@® New Course in ELECTRONICS:

Day and Evening Classes—Booklet Upon Request

New York YMCA Schools

4 W. 64th Street, New York City

ANY CARBON MIKE REPAIRED

Includes replacement of damaged Pos i

diaphragms and rapaching of both Bl paniel

bButions with best grade of granu. In [, 5.

tar carbon, Both bBuMons are sci-

entifically. matched for like imped- s 00

ance! Genuine gold-lesf gold pot

contacts furnithed. 24 hour service!

MICROFPHOME Repair SPECIALISTS
2 539 Sth Ava., Mew Yark, M, Y. .

[ ” n
HAM” SPECIAL Pigodard
A highly efficient (ode
teacher using heavy spe-
cially prepared waxed
paper tape, having two
rows of perforations.
Write for Free folder A10.
We are the originators of
this type instrument
TELEPLEX CO.

Instrument with tapes prepared
by expert and complete course
of lessons: all for $11.95. 72-76 Cortlandt St., N. Y.C.
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BOOK REVIEWS

THE FOURTH ESTATE AND RADIO AND
OTHER ADDRESSES, by George Henry Payne.
Published by The Microphone Press, 1936. Size
6 x 8 ins., 111 pages, Price, $1.00.

The contents of this work are lectures and
addresses delivered by the author on different
occasions, in all cases before college audiences.
Five of the 8 addresses are on the subject of
radio, mainly on the relation of radio to the
public, a connection upon which the author is
well versed through his service on the Federal
Communications Commission.

There were so many reguests for copies of
the speeches that it was decided to publish them
in compact and collected form,

CASE RECORDS OF BROADCAST RECEIVER
REPAIRS by H. K. Bradford. Published by Capi-
tol Radio Research Lab., Inc., 1936, Size, 9% x
11% ins., 238 pages, Price, $4.75.

A loose leaf compilation of actual cases of
trouble in receivers, each of which has occurred
at least twice. Besides records of 1,500 cases,
there are included many items of general interest
that might apply to any receiver, such as, “Gas
in radio tubes,” “Electrolytic condensers,” and
others of equal interest.

Supplements will be issued quarterly, and may
be easily inserted in the loose-leaf binder.

GALVANOMETERS AND DYNAMOMETERS

A new and very comprehensive catalog on
equipment for delicate electrical measurements,
consisting mainly of galvanometers and dyna-
mometers and associated equipment has just been
published. This catalog is thoroughly illustrated.

Write to Radio-Craft €or your copy of No. 1178.
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RADIO SERVICE INSTITUTE

NCREASING complexity in the servicing of

new and constantly changing radio receivers
and public-address systems, is throwing a
growing burden on radio technicians and Service
Men, that is rapidly forcing the technically un-
equipped men into the background.

For a number of years the Capitol Radio
Engineering Institute has been training pro-
fessional radiomen. Among their students and
graduates are many men outstanding in the
field of radio service. Still the large proportion
of radio Service Men do not want to become
radio engineers or to study general radio en-
gineering. They want to become better Service
Men and to take specialized advanced training
in this work only.

Recognizing the needs of these men, this
school has been working on this problem for
several years. A year ago a special course ar-
rangement was announced for Service Men and
the results have been carefully observed. Their
success in training professional Service Men on
a comparatively small scale along with general
radio engineering students convinced the direc-
tors of the school that this field is worthy of a
special course handled by a separate organiza-
tion. Therefore the Radio Service Institute has
been organized as a subsidiary of the older
school. We might add that this was at the sug-
gestion of one of the most prominent authori-
ties in the radio service industry.

In the development of the Radio Service In-
stitute course, years of teaching experience were
available. This course from beginning tc end
is prepared specifically for the professional radio

Service Man. In addition to their educational
background, the directors of Radio Service In-
stitute have a background of successful organ-
ization and profitable operation of what became
one of the country’s largest radio service organ-
izations handling both retail and wholesale radio
service, and employing dozens of radio Service
Men. We believe this is the only school in
America whose directors have had personal radio
service experience of anywhere near this degree.

The new courses available will include an ad-
vance course for those Service Men who by ex-
perience and prior study are well equipped in
the fundamentals of their profession. For those
men whose experience is limited or who have
been away from their studies for a number of
years, a complete course is available. In the com-
plete course, the student first takes an intro-
ductory course which gives him a good review
of fundamentals before getting into the more
advanced work.

The new specialized course includes not only
technical instruction but also special instruction
in the business end of radio servicing, prepared
by men who have actually been successful in
this field, who have had to make such a business
pay and who have had to meet payrolls every
week.

Radio Service Institute is organized specifically
to efficiently meet the needs of the professional
Service Men who recognize the need for further
training in their highly competitive field. It is
not organized with the idea of bringing more
men into an already overcrowded profession.
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PHILCO'S NEW TELEVISION DEVELOPMENTS |

KEEN INTEREST IN

Week after week important new advance-
ments are made in the Television experi-
mental field.

Most recent developments have been con-

PHILCO’S PROGRESS

ducted at the Philco research laboratories.
Closely watched are the results of their
experiments,

COMPLETE DETAIL IN NOVEMBER RADIO-CRAFT

In November Radio-Craft will be found
an interesting article which gives the high-
lights of Philco’s recent television experi-
ments. - :

Please Say That You Saw It in RADIO-CRAFT

These recent achievements will be de-
scribed by Radio-Craft in their usual in-
teresting and authentic manner. Don’t fail
to get the November issue! .
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"PEANUT" AND "THE
ELEPHANT" TALK IT OVER

An illuminating conversation on the subject of
purchasing new equipment.
i1 I! TOOTS!”

Peanut, a slightly-built chap, heard the
familiar greeting of the Elephant, his corpulent
friend and fellow Service Man, as they were
both headed towards their local radio jobber’s.

‘“Hi, yourself,” Peanut retorted. ‘““And what
brings you to this part of town?”

“Thinking about buying a new analyzer,” the
Elephant puffed. “Thought I'd look ’‘em over
and see what I could get as a trade-in on my old
one.”

“‘Sounds like a good idea if you can work it,”
Peanut replied as he held the store door open
for the Elephant. “Boy, oh boy, if you get any
fatter they'll have to either widen these doors
or move the store out to the sidewalk.”

“'Say.” Peanut broke off the conversation,
“isn’t that your friend Ed, the Instrument Manu-
facturer’s representative by the Parts Counter?”’

““Hello, Ed!’ the Elephant ecried, lumbering
over to shake the representative’s hand.

‘“What are you boys doing down here?’ Ed
asked after being introduced to Peanut. “Look-
ing for a pan to catch the Grid Leak ?”

“No, Ed. I thought I'd look over the test in-
strument field,” rejoined the Elephant as he
idly turned the pages of a parts catalog. *These
new analyzers look pretty good to me so I
thought I might get a manufacturer’s trade-in
on my old one against the purchase of a new
unit.” : )

Ed looked up quickly. “How long have you
owned your present analyzer and what did you
pay for it?”

“Oh, a little over 3 years—cost me about $50
and works just as good as the day I got it.”

“Then why buy a new one?” Ed asked.

The Elephant scratched his head. “Well. it
can't test the new tubes without using adapters
and it hasn't a lot of the features on the newer
jobs, and—it is a bit worn. But,”” he added
quickly, “it sure has given good service.”

Ed finally interjected, ‘‘if that’s the case, you
should be willing to throw it up in the air and
walk away, as it has returned its initial cost to
you time and again. Do you keep books and
allow for instrument depreciation?” the repre-
sentative asked.

“I do,” Peanut spoke up. ‘““All the equipment
in my shop has a definite value placed on it
and I allow so much a year for depreciation
with a reserve fund set up for replacement
instruments.”

“Good boy!” Ed exclaimed. “All Service Men
should do the same thing, then they would be
on the right track to owning a business that
grows instead of exists.

“By the way,” he continued, *“what would
the manufacturer do with your old instrument
if he did allow you a trade-in?”

“Probably junk it,”” Peanut spoke up.

“Why couldn’t he use some of the parts if
they were applicable in new models?"” asked
the Elephant, perching himself on a counter.

“Would you want to buy a new tester with
old parts?’ retorted Peanut.

“Peanut is right,” the representative assented.
“That wouldn’t be fair practice. You see, the
manufacturer would have to either destroy your
old instrument or sell it for a few cents to
some ‘distress merchandise’ firm. Why, the in-
strument is really worth more to you if in an
operating condition as an emergency tester than
any trade-in you might get on it even from
your jobber. If a manufacturer or jobber were
to offer you a trade-in, the amount allowed
represents a total loss to him unless he has
some way of getting his money back. So—what
is more simple than to boost his selling price
and delude the Service Man into thinking he was
getting something for nothing.”

“Sounds like the old army game to me,” in-
terjected the Elephant.

“Don’t mistake me,”’ added Ed, ‘‘some jobbers
as an accommodation to their customers take
trade-ins on which they have a definite re-sale,
but beware the instrument against which a
high trade-in can be applied. If the traded-in
instrument isn’'t re-sold at the trade-in price,
someone is taking a loss which usually can be
traced to an unjustified middleman’s profit.”

“Think I’ll hold on to my old analyzer rather
than trade it in,” decided the Elephant. “Me
too,”’ concluded Peanut.

This article has been prepared from date sup-
plied by courtesy of Supreme Instruments Corp.
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New Radio Profit Guide

Completely revised—right up to the minute
—everything in radio—at the right price.
Radoelek makes money for you. Over 10,000
Repair Parts—a complete selection of Re-
ceivers, Amplifiers, Tubes, Tools, Books, In-
struments—always in  stock—ready for
speedy shipment to you. You need this big
Radio Parts Catalog. It's free! Send for it
Radolek endeavors to restrict distribution of
The Profit Guide to those actively and com-
mercially engaged in the Radio business.
Please enclose your Business card or Letter-
head.
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RADOLEK

620 W. Randolph, Chicago
Send Me the Radolek Radio Profit Guide Free.

Address

Serviceman? [ Dealer? [J Experimenter? [J

Build Your Own
Shallcross
Universal Tester

Vorts
A.C.-D.C.
5-25-100-250-
1000 ohms per

volt.

MILLIAMPERES
D.C. 1-10-100-
1000

Caracrty
.001-10 Mfd.

Paper or elec-

trolytic ¢ o n-
densers.
INDUCTANCE

1-10,000 Hen-
ohms D.C. resis-

rys .5-5,000,000

tance.

Send 6¢ in stamps for the new Bul-
letin No. 611-PH containing the
complete wiring diagram and op-
eration instructions for this modern
serviceman’s instrument.

SIHALLCROSS MFG. COMPANY
Electiical Measwring Instramenti.
and Accurale Resisloir

700 MAC DADS BOULEVARD

COLLINGDALE, PA.




MASTER SERIES
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New 1937

ADDITIONS
TO POPULAR

'Fllﬁ)LET

FEATURES

@ MAXIMUM PROTECTION AGAINST
OBSOLESCENCE. "All-designs carefully
considered from a viewpoint of possible
obsolescence. Being single purpose in-
struments in itself is great protection.
Damage to one unit makes repairs single
and does not tie up other instruments.

Here are new units for owners of Triplett Master Unit
Test Sets. The metal cases are the same size as used
in previous' models. Select your requirements now.
Those and other future models will always keep your
Master Units out in front—with a minimum outlay.
You can always buy such additional units as your

metal cases of one size.

for the best results.

service.

detail.

needs demand.

For those not owning Master Unit Test Sets, here is
additional evidence of Master Unit advantages. A co-
related line of equipment fulfilling the needs of the
radio service dealer and insuring the greatest return
per dollar invested. Ask others. Try one now and
you will find yourself standardizing your Service
Test Equipment with Triplett Master Unit Models.

Units are interchangeable in carrying
case, inasmuch as they are contained in

PORTABILITY. Unit size is small, com-

pact, hence light in weight and practical

.SOLID CONSTRUCTION. The internal
construction of all Master Units is de-
signed so all parts are rigidly supported.
Will stand up under hard usage and give

PRLECISION BUILT. Every test will
show Master Units are outstanding in
quality. Every effort made to maintain
accuracy throughout. Represent the most
up-to-date engineering practice in every

RADIO-CRAFT for OCTOBER, 1936

LT
VOLT-OHM-MILLIAMMETER

f
Low ohm scale readln_ 142-500 ohms with 13 o ‘s
center scale reading. eads D.C. 10-30-250-500-10G0
volts at 2,000 ohms per-volt, A.C. 10-50-250-500-1060
vohts.d 1!;110-5;)-250‘){).)(‘2. Mil}lmnpé:rl;es: .ls50l0 Ohms;. 1.5
and_ ¢ egohms, back up low ms Scale
145-500. Dealer Price ......ccoeeeeseuas $21'67

Model 1200-B Similar to Mode! 1200-A but with cop-
per oxide A.C.

Dealer Price, .......... ...............$2_6-67

MODEL
1200-A

! ,
CONDENSER TESTER VACUUM TUBE VOLTMETER

"

MODEL - s -
240 il it ; MODEL

1

Checks all

types condens. E For the. .first

ers, Paper, Mica time, -accura-

F or Electrolytic |_ E ¢y independent
from .0001 to 10 2 of changing
microfarads. De - tube values,
tects internal Self = calibrated.

shorts, opens or high i
£ resistance leakages. e
A.C. and D.C. voltages and fast. Reading
for breakdown tests £ % ,.an direct on a
available in steps to 5 . e _# linear scale instru-

1,000 . Easily read cale. “" ment,
Dealer “’c:'litcse. 5 45|y rca 5 meter ‘5‘“}1‘9‘ $24'[83 - Dl:atlnetr Pri(:e.$33-34

/ OSCILLATOR MODULATION MONITOR .

Operation is ex-
tremely simpl

[
MODEL
1260
\ .
; Generates
pure . sound
wave without
distortion or
harmonics. Lab-
oratory accuracy.
Wide frequenc
range. S1gna
strong and _lmpec_l-
ance matching is
variable, permitting
matching with low, "
medium or high im- Indicates actual modulation percentage of radio

MODEL
1295

& pedance input of am- transmitters on_ direcl reading scale. Factory cali-
e plifieror P.A. systems. brated and no further calibratlon needed. Complele
A.C. operated. wit a necessary accessorie:
Dealer Price...... 0 50000400 $28'34 Price ... .t icisetsstnescrcsccnnns

" OTHER MASTER MODELS
TUBE TESTER A.C.SIGNAL . GENERATOR F_REE POINT TESTEF

MODEL
1220-A

MODEL
_ (232 : /
Large 127 direct reading dial, 6 bands gt
from 100 to 30,000 ﬁg.éf%ndzimexuw‘}lsd Used with Volt-OhmeMilll-
erfect attenuation. 4f ycle C U testing.
note. Now with peaked callbrated coils. i{mrl?:steru ;?x"lessitnd pn:allil
Broadcast and intermediale bands less | a a
Tests all types of tubes, metal, {p., 104, short wave bands $25 00 instrument connections
glass, G-type, under R.M.A. load 307 accuracy. Dealer Price . through five sockets with

conditlons. Direct reading col- - standard R.M.A.markings. Has
- Model 1231 D.C. Similar to Model 5 A
ored GOODL-BAD scale. Large 1232 but self-contained battery opera-. Plug and cord’ with all

SEE THEM AT YOUR JOBBERS. MAIL COUPON FOR MORE INFORMATION Used. Dealer Price
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THE TRIPLETT ELECTRICAL INSTRUMENT CO.

1610 Harmon Dr., Bluffton, Ohio
{3 Please send complete Catalogue.

{0 1 am interested in more information on Model

Address ..ovieeivsrasscesssesccsrsonnas

City .....ovvnnn 560 6600000080000080080 512 10000

b-----------------------------------

red oearer peies " $20.00 Y8 price ... $23.33 (W% ... $10.00
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Here’s the important catalog news you’ve been waiting for...

HEAD-AND-SHOULDERS AHEAD OF
THE FIELD IN EVERY DEPARTMENT

RADIO MARCHES ON! Modern science knows no resting
place. New ideas—new designs—new improvements in sets,
parts, amateur and public address equipment—these are all part
of radio for 1937.

Wholesale Radio Service Co., Inc., sets the pace! For 1937 it
presents the first BLUE RIBBON Radio Catalog—a book de-
signed to give you positive “purchase-insurance’’!

Yes, this is truly a “different” radio catalog. Every single radio
item listed in this great new bargain book has been checked and
approved in our huge Testing Laboratories and has been awarded
“THE BLUE RIBBON SEAL”—a seal that certifies unques-
tioned value and mechanical excellence—your assurance of qual-
ity! Only those items which met the rigid standards of our
Testing Laboratories were included in this great new catalog—a
catalog destined to become a world-wide guide to radio quality.

5 Huge Convenient Branches
Brought to You in the Pages
of the Largest Catalog in
All Radio

In order to give you the fastest, most complete
service in the radio field, Wholesale Radio Service
Co., Inc., maintains 5 great branches in New
York, Chicago, Atlanta, Newark and the Bronx.
The huge stocks, the friendly co-operation, the
ability to give you prompt, reliable service are all
brought to you in the pages of this new blue-
ribbon edition.

When You See a Product
Listed in this Great New
Radio Catalog . . You Know

1 That every radio item has been checked
® and approved by the Testing Laborato-
ries of Wholesale Radio Service Co.,
Inc.—the largest radio supply bouse in

the world.

Send for this book of a thousand bargains today.
It's FREE ! See what Wholesale Radio Service Co.,
Inc., has to offer you! A brilliant array of NEW
RECEIVERS, from 4 to 24 tubes, with surprise
features for 1937. Special FARM RECEIVERS
with new improvements; special RECEIVERS for
European reception; BATTERY SETS—32 Volt
SETS—AUTO SETS. A great selection of RE-
PLACEMENT PARTS—TUBES—KITS—AERI-
ALS. Latest SHORT-WAVE and HAM equip-
ment; PUBLIC ADDRESS AMPLIFIERS, SYS-
TEMS and ACCESSORIES. Everything in Quality
Radio at lowest ‘‘Wholesale’’ Prices. Use the
convenient coupon—it will bring you the first
BLF%I%}%{'IBBON RADIO CATALOG ever issued

2 That it has been awarded the Blue Rib-
® bon Scal—your assurance of quality and
value.

3 That you can buy with confidence! Low-
® o5t prices, fastest service and a liberal
guarantce!

MAIL COUPON FOR FREE CATALOG

WHOLESALE RADID SERVICE <2

CHICAGO. ILL. o NEWYORK.NY. o ATLANTA. GA. (sl

901 W.JACKSON BLVD. — 100 SIXTH AVENUE 430 W.PEAIHTREE ST.NW. Town_

T, NEWARK.N.J.
53535’55;51 RO. L 219 CENTRAL AVE. State

WHOLESALE RADIO SERVICE CO., Inc.
Dept. K-3
100 Sixth Avenue, New York, N.Y.
Please rush FREE BLUE RIBBON Catalog No. 65.

Nime
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d.;ill e« + A RADIO THAT REVOLUTIONIZES

TUNING ... AUTOMATICALLY ASSURES PERFECT TONE

If you should unknowingly
tune-in a station the slightest
bit off-tune — and nine out of
ten people do—instantly, the
new G-E Focused Tone Ra-
dio corrects your error and
shifts itself into hair-line tun-
ing for perfect reception. Im-
mediately, the new G-E cOL-
ORAMA DIAL changes from
red to green to tell you “your
station is perfectly tuned.”
The call letters flash on to
announce the local station
tuned in. This G-E “‘custom-
tailored” PERSONALIZER scale
puts an end to hunting up the
kilocycle numbers of your fa-

Only the New

GENERAL ELECTR[]C

The new G-E Focused
Tone Radio brings
You every radio serv-
ice on the air .. Stand-
ard Broadcasts; For-
eign Reception; Po-
lice Calls; Amateurs;
Aviation; Ultra Short-

HOW GENERAL ELECTRIC FOCUSED TONE
RADIO AUTOMATICALLY AND INSTANTLY
SHIFTS ITSELF INTO HAIR-LINE TUNING

vorite stations. It's done like
magic and just as silently
too, for the G-E SILENT TUN-
ING CONTROL silences all
noise as you switch from one
program to another.

G-E Focused Tone combines
all the revolutionary new fea-
tures described above, plus
these new General Electric
Radio inventions and devel-
opments — G-E METAL TUBES,
G-E SENTRY BOX, G-E STABIL-
IZED DYNAMIC SPEAKER. G-E
SLIDING-RULE TUNING SCALE
and G-E "“V-doublet” ALL.-
WAVE ANTENNA SYSTEM.

wave; Experimental
Broadcasts. General
Electric Radio comes
in 26 handsome mod-
els, priced from $29.95
to $750.00 (Eastern
list) - Slightly higher
in West and South,



