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Exclusive New MIDWEST
ELECTRIK-SAVER

Slaskes Radio Current £577s IN HALF !

The Electrik-Saver is today’s most
sensational radio feature. 1t cuts radio
wattage consumption as much ax 505
and results in Midwest 16 and 18-tube
radios consuming no more current
than an ordinary 7 or 8-tube sct.

This feature enables the “Air Tested”
Midwest to operate on low line voltages—as
lowas8uvolts] lnaddition, the Electrik-Saver
increases tube lite, reduces strain on the set,
climinates repair bills and makes for more
consistent and gloriously realistic reception,

SAVE::50% |
DIRECT FROM MIDWEST FACTORY
NO middlemen’s profits to pay! Buving

direct from the Midwest factory m.nl\u\mlr
radio dollar go twice as far. See for yoursell that
Midwest offers you greater radio values—coables vou to
buy the more cconoemical factory-to-yvou way tlmt scores of
thousands of radio purchasers have preferred since 1920. Never
before so much radio tor so little money! Why p v more? The broad
Midwest Foreign Reception and \\nnc_) Back ( ;unr.mtu.s msure vour
satisfaction. You get 30 days F R E E ¢rial in your own home!

85 ADVANCED 1937 FEATURES

Once again, Midwest demonstratesits

leadership by offering the world’s most
powerful and most beautiful ALL-
WAVE lo-tube, 5-Band Radio. A
startling achievement, it makes the
whole world your play ground Power-
ful Triple- Tiwin tubes (two tubes in
onely give 18-tubw results.  This
advanced radio is a master achicve-
ment, a highly perfected, precisely
built, radio-musical instrument that
will thrill vou with its marvelous super
pcrlummncc
“concert” re d|sm .. and magnificent
foreign reception. ‘The Dual Audio
l’ro"mm Expander gives a living,
\lt.’ll realistic quality to voice

. glorious crystal-clear .

This Super Deliuxe Midwest is so
powertul, se amazingly selective,
$0 delicately sensitive that it brings
in distant foreign stations with full
loud speaker volume on channels
adjacent to powerful locals. Scores
of marvelous M1d west features,
manyv of them exclusive, make it
easy to parade the nations of the
world before you. You can switch
instantly from American programs
to Can: tdmn, police, amatcur,
commercial, airplane and ship bro: -
casts...to the finest and most fascinating
foreign programs. The new Midwest
Tuning System, tor example, shows vou

5 WAVE BANDS

9 70 2,200
- METERS

,
.
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MI DWEST

IVES

I6Tu3|=.s

S WAVE BANDS
9702200 METERS

95[“,““ EI.ECTRIK-SAVER
°

SIS PUSH BUTTON
TU N.ING

THEATRE-
sonic
AUTOMATIC
AERIAL ADAPTION
°

SPERAKER
10 pay

DUAL AUDIO

PROGRAM

(Less ruses)
AS
TERIMNS <

MY MIDWEST HAS
UNEQUALLED BEAUTY
OF TONE AND SHARP -
NESS OF SELECTIVITY.

EXPANDER
30 DAYS

exactly where to tune tor
forcign stations . . . while
Automatic Acrial Adap-
tion triples the number
40-page four of forcign stations that
cogl;); g can dl)cchcurcd and
1 MIDWEST USES oubles the excite-
catalog CURRENT THANLEASE ment and joy of FOREIGR RECE?TION'
TovaY. ORDINARY LIGHT BULB short wave tuning. Rubinoff

With a Midwest, the finest en(erhmmen! the world las to offer 2
is at _your commaund. hy famous orchestra leaders, . \
musicians, movie nntmg radio purchasers f-
everyvwhere. lt en sule because
it outperforms ordinary receivers ¢ as much. [
You can order your Midwest “"Air-] o from the i
new 40-page cllalu. with as much cer v of satisfaction
as if you were to come vourself to our great factory. (ltF
pictures (he beautiful 1937 radios . . . in their actual colors?)
ou pay as little as 10¢ a day. Three i
protect you: (1) A Forcizn Recept
2) Absolute Gua irantee of Sutisfaction — (3) ()nc =
Warranty. Fill in and mail the coupon N Q W1

3 RADIO CORP.

Hﬂ]]II[IﬂI 'j,

and musical reproduction.  Betore
vou buy,
write for the

F R EE

Glen Gray

CONGRATULATIONS FOR
CREATING THE MIDWEST, IT
BRINGS IN WONDERFUL

e

= (U MAIL COUPON TODAY f:
F2ee 30-0AY TRIAL OFFER

g Wi
Vet 1030

and 40-PAGE FOUR-COLOR Ztee CATALOG

MIDWEST RADIO CORPORATION
Dept. C-12, Cincinnati, Ohio

Without obligation on my part, send me
your new FREE camlog and complete
details of your lberat 30-day FREE

Special offer 4nd |
priccs peevail

only when dealing |
direct with lactory
by

mgi'.i

trial offer. This is NOT an order
DEPT. C-12 s, CINCINNATI, OHIO, Us.A. ||™ |
Established 1920 Cable Address MIRACO...AN Codes s . |

e ——————___ e > . —  ——
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- OPPORTUNITIES

are many s

for the Radio
Trained Man
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Don’t be an untrained man. Let me show you how fo 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—
HUNDREDS OF OPPORTUNITIES for a real future in Radio!

12 Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound equip-
ment—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 you’ll 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,

TELEVISION and TALKING PICTURES

Television is coming. Soon there may be a demand for THOUSANDS of TELEVISION EX-
PERTS! The man who learns Television now can have a real future in this great new field.
Get in on the ground-floor of this amazing new Radio development! Come to COYNE and
learn Television as it should be learned on Television equipment. Talking Picture and Public
Address Systems offer opportunities to the Trained Radio Man. Here is a great new Radio field
which is rapidly expanding. Prepare NOW for these wonderful opportunities! Learn Radio
Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

ARRANGE TO FINANCE
YOUR TUITION

I am making an offer that is the most unusual ever
made by a school. I'll take you here in my shops and
give you this training and you 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 fellows haven’t
much money these days, but still want to prepare
themselves for a real job, steady work and better pay.

Mail coupon for all details of this “Pay Tuition
after Graduation Plan.”

ELECTRIC REFRIGERATION
AIR CONDITIONING

To assure your thorough preparation for a prosperous future, I In-
clude—at no extra cost additional instruction in Electric Refriger-
ation, Air Conditioning and Diesel Engines, taught by personal
instruction and actual work on real equipment.

ALL PRACTICAL WORK
At COYNE in Chicago

ALIL ACTUAL, PRACTICAL WORK. You build and service radio
sets. You get training on real Broadcasting equipment. You con-
struct Television Receiving Sets and actually transmit your ownTele-
vision images over our Television equipment. You work on real
Talking Picture and Sound equipment. You learn Wireless Oper-

L--—- ]
2
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Y
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ating on Actual Code Practice apparatus. We don’t waste time
on useless theory. We give you the practical training you’ll need for
your start in Radio—in 12 short, pleasant weeks.

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
living expenses while going to school and if you should need this
help just write to me. Coyne is 37 years old. Coyne Training is
tested—proved beyond all doubt. You can find out everything
absolutely free. Just mail coupon for my big free book!

H. C.Lewls, Pres. RADIO DIVISION Founded 1899

Coyne Electrical School

00 S. Paulina St., Dept.66-8H, Chicago, 11l
Mail Coupon Today for All the Facts

NN N SR N R S S T N [ VT N i i S S e il e
H. C, LEWIS, President

Radio Division, Coyne Electrical School
500 8. Paulina St., Dept.66-8H, Chicago,IiL

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all
details of your Special Offer, including Electric Refrigeration, Air
Condmomng and Diesel 'I‘ralmng and your “Pay After Grad-
uation’” offer.

Please Say That You Saw It in RaD10-CRAFT
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ANNUAL RADIO SHOW NUMBER-( OCTOBER ISSUE)

At the Radio Show in New York this coming September
will be shown all the new radio receivers and components
you will soon thereafter see advertised for the Fall and
Winter trade. Read about these new developments in the
forthcoming annual RADIO SHOW NUMBER. Your news-
dealer will have your copy September I.

Every up-to-date radio man, whether he is an engineer,
Setvice Man, experimenter, amateur or P.A. specialist must
make it his business to know about the new radio sets,
amplifiers and other devices as soon as they are available.
RADIO-CRAFT is the ideal medium—whatever your spe-
cialty may be; read it every month and keep on your toes!
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HUGO GERNSBACK, President I. S. MANHE!MER, Secretary
Published by Continential Publications, lnc. Publication office: 29
Worthington Street, Springfield, Mass. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 219 North Michigan Avenue, Chicago, IIi.
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.
European Agents:

London—Gorringe's American News Agency, 9A Green St., Leices-
ter Square, London, W. C, 2.

Paris—Messageries Dawson, 4 Rue Faubourg, Poissonniére, Paris,
France.

Australian Agent: McGill's Agency, 179 Elizabeth St., Melbourne.

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

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also
agents for EVERYDAY SCIENCE AND ME%HANlCS. Subscription
to this magazine may be taken in combination with RADIO-CRAFT
at reduced Club rates. Write for information.
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RAadio Servicing fnmarmau

WITH"GERNSBACK DFFICIAL RADIO SERVICE MANUALS

'j RADIO SERVICE
" MANUAL

SET SERVICING
Service information
found in the Manuals
covers all types of
radio receivers, The
material is8 extremely
valuable to Dealers
and Service Men. On
many diagrams ap-
pear voltage recadings
of tubes, socket con-
neetions, transformer
data, alignment de-
tails, and other serv-
ice notes.

volume,

Over 1,000 pages full of diagrams and essential in-
forrnahon of munu[ndured receivers—only data of
real use in %ervu.nuz i= included. This new Manual is
really portable since it is extremely thin and light as
well, @ Volume V, continues where the preceding
manual left off. @ Many circuits of old sets are in
cluded, @ Servicr Men know every set has certain
weak points which are really the caunse of trouble.
Wherever the information could be obtained. these
weaknesses with their cures are printed right with
the circuits. This is an entirely new and valuable
addition to the Manual. @ All the latest receivers
are included——all-wave sets, short-wave sets, auto-
radio sets, midget and cigar-box sets, ctc., ax well as
P.A. Amplifiers and eguibment, and commercial serv-

Just as we say—"Be prepared o meet all radio servicing emergencies with the Gernshack Official Radio Service
Manuals.” Yoo never kiow when a servier job requires that *
difference between duing the job or losing it. You're safe if you have on hind the ( ERNSBACK MANUALS
—either for regular servies work or for servicing auto-radios, Get your ecpy toda

No other radio bouk ix comparable to the ncw 1935 OFFICIAL RADIO SERVICE MANUAL In contents, in
style of printing, in grade of paper, in illustrations, there has never becn published such a comprchensive

foxtra’ specad pttenton. li m it mean the

This Manual contains over a thousand pages—yet it is only 11} inches thick because it is printed on a special
Bible stock which is an exceptionally goed stock, yet one of the thinnest and most durable papers. This 1935
Munual is the miost authentic and elaborate service guide ever used in the radio industry.

Contents of the 1935 Manual

icing instruments. @ The cumulative index is even
more complete than before ; including cross-references
to sets rold under different names and type numbers.
@ Volume V includes resistance data : socket luyouts;
LF. data: and voltage data. @ Tube data on latest
tubes. @ Free question and answer service—as in-
cluded in our last three manuals.

OVER 1000 PAGES
Over 3.000 Hiustrations
Size 9" x 12"—onlv 14" thick
Flexible, looseleaf leatherette
cover

.00

7 LIST
Which of These

GERNSBACK RADIO

—for the real auto-radio servicing “dope,”
you can’t find a better book!

The 1935 Official Auto-Radio

Service Manual

SERVICE MANUALS P el et oRg UL ATTO WADTo MANUAL. 13 containg

Do You Need o

only auto-radlo service

HERE ARE HIGHLIGHTS OF THE 1933
AUTO-RADIO SERVICE MANUAL

pe.

Complele Your Files

1934 Official Radio Service Manual

Over 400 Pawpcs. 9x12 Inches
Over 2,000 Illustrations
Flexible, Looseleaf. Leatherette Cover

List Price $3.50
e ————TE—
1933 Official Radio Service Manual

Over 700 Pages. 9x12 Jnches
Over 2,000 lllustrations

PUBLIC ADDRESS
The pages on P.A. In-
stallation will be help-
ful to Service Men
and P.A. spccialists.
Such prominent fea-
tures as class A and
5 amplifiers—single
and dual channel sys-
tems — attenuators,
and mixers — super-
power stages—pream-
plifiers and other com.

mercial devices for Flexible, Looscleaf. Leatherctte Cover
}:l.A. work are includ- List Price $5.00
ed.
ALL-WAVE e ————.
RECEIVERS .
Information relative 1932 Official Radio Service Manual

to short-wave receiv-

4 Over 1,000 Pages. 9x12 Inches
ers have found their

Over 2,000 lllustrations

210 pakes crowded with diagrams, service material and
iher essentiat data required for proper seivicing of new
auto-radio receivers. Included are dlagrams of sets which
appeared durtng 1934, and whieh were not included In
the supplement to the first edition.

Complete schematie diagrams, chassis  layouts, voltage
tabulations and servicring Instructions are ineluded for
practleally all sets. “Uunder-side’ tube symbols are also
included to facilitate the job of servicing the sets.

Instructions are ineluded with many sets teliing how to
~uppiess stubborn cases of ignitien interference. This
iniludes the mnewest ‘‘suppressorless’’ sets—and what ta
de when interference s encannlercd with this type of set.
Details on how to make installations in ‘‘turrel-top’" cars
are included. The different methods used Ly car makers
and get ranufacturers are listed with the Individual eir-

240 Pages

cults and service information. Over 500
The index cofitains the listing of gets which were pub- Ilustrations
lished in the first edition. as well as 1he sets which ap- Size 9 X 12

pear In the new vohnne. This information helps the
Service Man to Icate the circuit and detalls for any
recelver that has been mude,

The book is hound in a handy. flexibie leatheretre caver.

Flexible, Looseleaf
Leatheretts Cover

way into the Manuals,
For these standard
manufactured sets,
wherever possible,
complete aligning de-
tails for all wave
bands are included in
addition to the service
material listed for
other sets.

AUTO-RADIO

RECEIVERS
All available service
information on new
auto-radio sets has
been  ineluded. From
this data alonc Serv-
ice Men could derive
sufficient  knowledsre
to venture in a spe-
cmlty ficld—that  of
servicing only  auto-
radios.

GERNSBACK PUBLICATIONS, Inc.

99 Hudson Street

Flexible, Looscleaf. Leatherette Cover
List Price $5.00

To be sure the ikes are sturdy. to withstand atstant
use, the book s Drinted on a speeial “"bible” stock, This
is a very durable, bnt thin paper. The book pbrinted on this ™

paber ean he easily
5libped in the service

rmlled 1o fit into your pocket or
kir. LIST

e

1931 Official Radio Service Manual
650 Pages tIncluding Supplements)
9x12 Inches
Over 1,600 Illustrations
Flexible. Looscleaf. Leatherette Cover
List Price $4.50
(Including Supplements)

GERNSBACK PU

which please send

[1 1935 Edition
‘_:l 1934 Edition
1933 Edition
1932 Edition
l_:l 1931 Edition

C — R ———
1933 Official Auto-Radin Service Manual a
{Volhnme I
Over 200 Pares. 9x12 Tnches
Over 500 Ilustratinns
Flexible, Looscleaf. Leatherctte (Tove

List Price $2.50

City

(Send remitianee

New York, N. Y.

99 Hudson Street, New York, N. Y.
Enc'osed you will find my remittance of §.

SERVICE MANUAL indicated.

Name ...........

Address .........

-

MAIL COUPON TODAY FOR ANY MANUAL!

.--—__-——_———————1

BLICATIONS. Ine. RC-936

for
me promptly, POSTPAID, "the ‘OFFICIAL RAD[U

r $7.00
e $3.50
« $5.00
r $5.00
¢ $4.50 (Including Supplements)

AUTO-RADIO MANUALS
0 1935 Kdition @ $2.50
L. 1933 Edition @ $2.50

k m(mey nrder ur registered letter if iU contains eash,
---- R, DPostage Stamps.)

OVERSEAS READERS!

These books can be obtalned from the following houses:

GREAT BRITAIN

Gorringe’s, 9a, Green Street. Lel-
coster Square, London, Engtand

FRANCE AUSTRALIA
Editions Radio, 42 Rue Jacob, McGill's 183.105, 2]0 Elinlw"l
Paris St.. Melbourne.

Please Say That You Saw It in RADIO-CRAFT
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cAnnouncing a New Book, for Radio Men! -
Official Radio Service Handibook

pree 3400
OVER
1,000
PAGES
Over 750 lllustrations

6 x9 inches
Beautiful Leatheroid Cover

RADIO-CRAFT for SEPTEMBER., 1936

HERE'S the sensational new book on radio servicing that contains

everything Service Men must know. The book, OFFICIAL
RADIO SERVICE HANDIBOOK, is edited by J, T. Bernsley, fore-
most radio service authority, This 1936 service guide is the only
book of its kind—its editorial material is so well prepared that the
technical information can be understood by even beginners in radio
servicing. Every page contains new material, new illustrations—no
reprinted literature or rehashed articles.

Over a thousand actively engaged Service Men have helped pre-
pare the service data found in the OFFICIAL RADIO SERVICE
HANDIBOOK. Their contributions, in the form of service notes,
short cuts, and trade secrets make this book the outstanding volume
on radio servicing ever to be published.

The OFFICIAL RADIO SERVICE HANDIBOOK covers
thoroughly over 500 radio topics. It tells you how to analyze the
latest commercial receiver circuits; how to really make money serv-
icing midget sets; and, how aligning supers can be made easy.
It stresses the many uses of different types of test equipment‘ it
gives you short cuts in trouble-shooting and repairing; and, con-
tains over 250 pages of opelatmg notes on 1,000 manufactured
receivers. So up-to-date is the OFFICIAL RADIO SERVICE
HANDIBOOK that it explains thoroughly what to do when a
receiver with the “Magie Eye” goes *‘cockeyed.”

Service Men, previously advised about this great book on serv-
icing, have already ordered their copy. Order your copy NOW if
you have not already done so.

Partial Contents of this Great Book

OVER 2 5 0 PAGES

OF OPERATING NOTES

Whiether It iz a fadlng joh, lark of sens n'

1ecvener. aligning a cha<a poor A \ [T} ny oihet

(rm-h]( ).u 15 usbally the “*bugahor™ «f me-t \enm Maer
n

nd the symptoms and r muh elearly ile ed
DFFICIAL RADIO SERVICE HANDIBOOK. The exact plo
cedure for repaiting, as well the charasterisic toonl
almort all wodels of manufactined <et<. wlll be found m *he
ceati n OPERATING X S over 250 puges of th
data, the mast impottant informeton 1o any rdie mun
1 ervleing field  The material in this s n has b
1] need, well lit~ - 1fie »ohere is o ne \
] $1at ol t ne infurmation

GERNSBACK PUBLICATIONS, INC.

New York, N. Y.

99 Hudson Street

PART 1—CIRCUIT THEORY AND
ANALYSIS

R.F. Fundamentals: Superheterodyne
Receiver Theory:; A.V.C. and Tuning In-
dicator Circuits; A.F. Fundamentals; Pow-
er Supply Theory and Circuits: Speakers,
Reproducers and Pick-Ups; Commercial
Receiver Circuits of All Types, How to
Analyze.

PART 2—MODERN SERVICING AND
TEST EQUIPMENT

Fundamentals of Metering and Test
Equipment: Standard Servicing Instru-
ments ; The Cathode Ray Oscillograph and
As-ociate Instruments: How to Build Es-
sential Servicing Test Instruments,

PART 3—PRACTICAL SHORT-CUTS
IN TROUBLE SHOOTING AND
REPAIRING

Localizing Trouble by Inspection Meth-
ods: Short-Cuts with Test Instruments:
How to Quickly and Properly Perform All
Types of Repairs; Unusual Servicing Ex-
periences ; Tube Troubles and Character-
istics.

cLIP “----------------------------------------"
b GERNSBACK PUBLICA'I‘IONS tne.

PART 4—SPECIALIZED RECEIVER
AND INSTALLATION DATA

All-Wave and High Fidelity Receiver
Servicing and Installation Data; Auto Ra-
dio Receiver and Installation: Specialized
Sergicing and Installation (Remote Tuning
Controls. Home Recording, Automatic Rec-
ord Chansers, Apartment House Antennas,
etc., etc.); Eliminating Noise Interference.

PART 5—MODERNIZATION AND
CONVERSION DATA

Modernizing and Improving Methods for
All Types of Rececivers: Converting A.C,
Receivers for D.C. Operation and Vice
Versa,

PART 6—SOCIAL AND ECONOMIC
PROBLEMS OF THE SERVICE MAN

Improving Knowledge and Technique:
Social Problems-—How to Organize, Listing
of Servicemen's Orfanizations; The Future
of the Servicing Profession.

PART 7=—0OPERATING NOTES AND
PRACTICAL DATA LISTINGS

Operating Notes on Over 1.000 Receivers :
1.F. Peaks of Approximately 3,000 Receiv-
ers: Voltage Dividers for 300 Receivers,
Speaker Field Listing; Radio Mathematies
and Measurements.

. 1
RC-936 o
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RADIO RECEIVER TRENDS

An Editorial by HUGO GERNSBACK

pression, year in and year out, that nothing new is to

be had in radio receivers are always surprised at the

profound revolution which is going on in new radio
design and in new radio receiver trends.

This year, particularly, shows a rich harvest in new ideas,
many of which are sufficiently new to command the word,
“startling.”

To begin, the trend is unmistakably towards metal tubes.
A greater and greater percentage of metal tubes are being
used in the various sets. While the circuits show no revolu-
tionary changes, there arec a number of refinements and
simplifications; and the sensitivity of the sets seems to be
on the inerease. Iron-core coils for radio frequency are
coming to be more and more recognized because such coils
make for a greater degree of sensitivity in the receiver.

American manufacturers have definitely forsaken the
little receivers of the cigar-box type, and the trend now is
unmistakably to the more expensive sets. The table models
are becoming handsomer and are put out in better wood
construction, while a number of manufacturers have even
adopted beautiful bakelite sets, which latter are far niore
beautiful than wood, without impairing the sound quality.

But it is particularly in the new dials that the 1936-'37
receivers blaze forth in a shower of ingenuity, difficult to
match with those of former years. The new dials are both
larger and more complex, more serviceable and more beauti-
ful than anything that has been shown before. We now have
dials that work with finger holes, and are tuned the same
as your dial-telephone is worked. To tune the set, you merely
place your finger into the opening provided for a respective
station and let go. You turn no knobs, the finger-hole dial
does all the work. Then we have the autematic color dial
which automatically changes from one to another color as
the program comes into perfect focus. So when the dial
flashes its special color, you know that the station is tuned
razor-sharp on its correct frequency. Then there is the
so-called “custom made” station identification where calls of
a local station flash in a bright light when the proper fre-
quency is reached.

In addition to this, we have the self-adjusting so-called
aqutomatic, frequency control. This was first shown last fall
at the French radio show, and Radio-Craft deseribed it first
in its January, 1936, issue. This new automatic frequency
control makes it particularly easy for women to tune in a
station. It is a notorious fact that women are not good tuners
as a rule, and they usually tune on either side of the peak.
By means of the new automatie, self-adjusting control you
can tune your receiver roughly, and the pointer will auto-
matically move to its sharp, focused frequency position. Not
only that, but it cuts tuning time in half.

Then we have the new “silent tuning’ idea, whereby you
ean switch from one station to another without the usual
fearful noises so annoying to sensitive ears. You pull out a
control knob and the speaker is silenced. Then you tune in
the desired station and you push the control knob back and’
the new program is on. Then we have the new music speech
control which enables you to balance between treble and
bass tones. This is a glorified tone control, but gives three
stages of audible tone control namely, low, niellow, and
brilliant. .

In loudspeaker field, we find a distinctly new trend
away from the clectromagnetic dynamic to the magnetic

THOSE GOOD SOULS who always are under the im-

dynamie. That is, instead of having a separate excitation for
the magnetic field, the latter is purely magnetic—the new
hyper-permanent magnets being used. This gives rise to an
exceedingly strong magnetic field, and, of course, unlike the
former electro-magnetic dynamic speakers, no current is
consumed.

Of course, this is a return to the magnetic speaker of ten
years ago, but with the difference that the new permanent-
magnet dynamics are in many cases superior to many electro-
magnetic dynamics. Incidentally, they are also cheaper; they
last longer because they have no coils to burn out or short
to the frame of the speaker; and they take up less room.
Often the quality too is better.

Inasmuch as the overwhelming percentage of the receivers
being turned out now are all-wave sets, manufacturers have
at last decided to give customers an efficient aerial to go
with such sets. Up to last year it seemed to many observers
that the manufacturers, while turning out all-wave sets,
were not concerned that the public itself wanted very badly
to receive short waves. Now, though, they realize that the
public does want short waves and wants them so much that,
if the set does not bring in short wave stations, there are
immediate complaints,

It has been proven that short-wave reception has its
vagaries, and that you cannot tune in your set at any
given moment of the day and expect that short-wave recep-
tion will be the same all the year around. Realizing this, the
manufacturers have concentrated on the aerial design, and
many of the large set makers are now putting out varicus
forms of aerials, usually of the doublet variety, which are
recommended to be sold with their particular sets. Usually,
these new specialized aerials are well engineered and are
seld in kit form with simple directions. If such aerials are
used, the results are always a great deal better than if the
old type of single aerial is used. These specialized aerials
threaten to become an art by itself, as greater and greater
output is expected of such aerials as time goes on.

The last word about short-wave aerials has certainly not
been spoken. We still know comparatively little about the
best aerial, but we are learning rapidly. Ten years hence,
it may be possible to receive foreign stations the same as
locals, at any time of the day. This may sound over-optimistic
today. If you think so, just think back ten years, when you
tried to tune in to KDKA or other stations notable for their
fading. Today, this fading business on the broadcast bands
has been forgotten. It will be so with foreign reception ten
years hence.

I must not forget to speak of the tubeless radio set which
makes its appearance through the daily press every so often,
We have had the threat of a tubeless receiver ever since
broadcasting started in 1921. It pops up every once in a
while and is usually publicized in the daily press. When
investigated, it is always found that such sets are either out-
and-out frauds or otherwise but experiments in an art that
was long ago forgotten. It is possible to amplify a erystal
detector by means of transformers, microphones and the
like, but so far such devices have heen proved utterly im-
practical. It is our guess that, while it may be possible to
construct a tubeless radio set sometime in the future, it
probably will be by totally different instrumentalities than
those available today. Incidentally, the tubeless set would
probably cost far more to build than a simple tube set
today! So, if you read about tubeless sets, just smile!
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Thomas A. Edison—inventor of radio!

The 6,000 mile dirigible, car, radio hook-up.

EDISON—
INVENTOR OF RADIO

URING the celebration,

D last month, of a Half

Century of Electrical

Progress, at Schenectady, N. Y., a

unique radio conversation between the

blimp “Resclute” and a police radio

test car was tied in with station LSX

in Buenos Aires in a three-way 6,000

mile tie-up. During this conversation,

the work done by the late Thomas Alva

Edison in 1886 with radio telegraphy
was discussed.

An investigation of this date by Ra-
dio-Craft revealed that Edison was
granted a patent on a wireless (radio)
system for communicating between
moving trains and the telegraph wires
running along the right of way. He
called this system the ‘grasshopper
telegraph” and the patent (No. 350,234)
is the first known radio patent.

This disclosure places the date of the
first development of radic at 1886 in-
stead of the date of 1901 at which time
Marconi sent his famous “8” across
the Atlantic and which most people
consider as the beginning of radio. It
also makes radio an American inven-
tion instead of a European one.
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ATWATER KENT
DROPS RADIO

CCORDING to a reliable

A report received last

month, the Atwater Kent

Mfg. Co., one of the oldest manufac-
turers of radio broadcast receiving
equipment, has decided to discontinue
the manufacture of radio equipment.
This is a surprising move on the part
of one of the old timers in the industry,

and while no definite information is
available at this time as to what new
lines of activities the company will en-
ter, it is rumored that it will concen-

" trate on the electric refrigerator busi-

ness. However, from sources close to
A. Atwater Kent, founder and presi-
dent of the concern, it is learned that
he may be preparing to retire from
business, as he has already accumulated
a large fortune.

RADIO AND THE
CELLOPHANE
BALLOON

AST month, Professor

L Jean Piccard who is well

known for his work in

fiying into the stratosphere to record

cosmic ray activity, and other scienti-

fic phenomena, tried a new way to reach

high altitudes by sending aloft a “pilot-

less” pink cellophane balloon which was

equipped with recording devices and a

radio transmitter which would auto-

matically send records of the height,

wind velocity, barometric pressure, cos-
mic ray activity, ete.

Unfortunately, the automatic trans-
mitter failed shortly after the start of
the flight which prevented a running
record of the flight to be made.

RADIO-CRAFT for

AIR CRASH
AFTERMATH

SENATE committee re-

A port last month recalled

an air catastrophe re-

ported in these columns in August 1935

and again in January 1936. We refer

to the tragic crack-up of the TWA air

liner “Sky Chief” in which Senator

Bronson Cutting and four fellow pas-
sengers were killed.

The Senate Committee, which has
heard witnesses and taken testimony for
many months, has finally issued a re-
port which reads, in part:— “The pilot
was dependent on three aids to naviga-
tion furnished by the Bureau of Air
Commerce: dependability of the north-
cast leg of the Kansas City radio range;
normal operation of the radio station
MRL at Kirksville, Mo., and the best
efficiency on the three rotating light
beacons on the last 20 miles southwest
of Kirksville airport.” The report con-
cludes tersely: “All three failed him.”

The Senate Committee recommended
to the Secretary of Commerce “That he
thoroughly overhaul the Bureau of Air
Commerce with a view to improving its
administrative officials.” Two specific
instances of inefficient administration
were cited with a suggestion that the
two men in question be replaced.

This Senate report thus completely
vindicates the Air Line, placing the en-
tire blame on the Air Commerce naviga-
tion aids. Thus the situation parallels
that of a lighthouse on a treacherous
coast with the light out on stormy night
—the responsibility for an accident
would rest entirely with the lighthouse
keeper and his superiors.

This fatal accident points out vividly
the importance which radio is assuming
in many diversified industries, only one
of which is aviation.

Above, Piccard's automatic transmitter failed.
Left, the pink celloohane stratosphere balloon.
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IN REVIEW

velopments.

Radio is now such a vast and diversified art it becomes nec-
essary to make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments
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RADIO SIGNALS
FROM THE SKY

CIENTISTS from the

S California Institute of

Technology started, last

month, to attempt to decipher weird

radio signals coming to the earth from
the Milky Way.

The signals which were first discov-
ered by Dr. Karl Jansky of the Bell
Telephone Lalss. are being picked up
in the middle of the Mojave Desert be-
cause of the trouble encountered with
interference in other locations.

Two theories are advanced for the
hiss-like signals: the first that a high
temperature agitates the electrons in
the heart of the Milky Way just as
heated electrons in a vacuum tube cause
a hiss in the speaker; and second, the
collisions of electrons and small frag-
ments of stars in the Milky Way gen-
erate short waves which cause the in-
termittent hiss,

THE ELECTRONIC
“NOSE"”

HE development of an

Te]ectronic “nose”’ having

a sensitivity about one-

fifth that of the human nese was an-

nounced last month, by the General
Electric Co.

The device was developed for the pur-
pose of detecting minute traces of mer-
cury vapor in the air. It depends on the
absorption by mercury vapor of certain
portions of the light spectrum. The air
to be uvbserved is drawn into the device
which consists of a source of light and
a PE. cell having a peak sensitivity in
the mercury abscrption bands. The mer-
cury particles cut off the light so effec-
tively that one part of mercury vapor
in 200,000,000 parts of air can be de-
tected and caused to operate an alarr.

Above, the electronic ''nose' disassembled. Right,
tha late D. McFarlan Moore.

RADIO-CRAFT for
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RADIO SET WITH
“FCCUSED TONE”

NEW line of radio re-
ceivers is being  intro-

duced, according to a re-
port received last month, by the Gen-
eral Electric Co., featuring what is
called “focused tone.”
When the dial is not tuned exactly on
a station’s wavelength, the entire dial
is red, but when the sct is accurately
tuned the dial turns green. At the same
time, the call letters of the station are
illuminated on the horizontal-type dial.
These sets are also equipped with
“automatic tuning control” (Radio-
Craft, Jan. 1936, page 408) so that the
set automatically compensates for poor
tuning and thus provides the maximum
quality.

IN MEMORIAM

AST month, radio lost two

L of its most stalwart sup-

ports—two old timers

who will be missed for a long time to

come, by members of the radio fra-
ternity.

D. McFarlan Moore, who was an as-
sociate of Thomas A. Edison in some
of his early work, as far back as 1891
and who was connccted with the G. E.
Co. until a few vears before his death,
was shot by a crazed inventor, at his
home in East Orange, N. J. Mr. Moore
was the holder of over 100 patents on
gas-discharge tubes and television sub-
jects.

Col. Edward Howland Green who
pioneered in radio broadeasting and
was well known for his developments in
high intensity sound, radio-controlled
models, television and many other fields,
died quictly, last month, at Round Hills,
his estate at South Dartmouth, Mass.

While neither of these men has been
active recently in radio cireles, they
were well known to the entire industry,
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"Every citizen will have his frequency."

DAVID SARNOFF
LOOKS AHEAD

SPEAKING before the

Federal Communications

Commission’s fact-find-
ing hearing into the futuve of radio und
television, last month, David Sarnuif,
President of RCA made some startling
predietions.

He said “television is an accomplished
fact, although not yet ready commer-
cially.” Ile also stated that televizion
would not repiace sound broadcasting
or make sound receiving sets obsolete.

Discussing experiments in “micro-
waves” Mr. Sarnoff stated “The finding
of a new range of frequencies is of more
importance than the discovery of a new
pgold field.” He continued “When ex-
periments have been completed there
will be frequencies enough to make pos-
sible the estabiishment not only of an
unlimited array of mass communica-
tion services., but of an unlimited num-
ber of individual communication serv-
ices,”

“In that day each one of our millions
of citizens will have his own assigned
frequency wherever he may be.”

Faesimile service, he explained, would
cover cvervthing from “weather maps

(Continued on page 169)
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"BODY AERIAL"
CONNECTION
ON HANDLE

TUNING

HE NOVELTY and usefulness of this briefcase port-

able receiver has been well attested to hy the hundreds

of admiring and envicous comments made by spectators

and listeners who have seen and heard the set operating,
in Brooklyn and Manhattan. Wherever it was turned “on,”
in the city streets or parks, it attracted curious hundreds
who stayed to listen and marvel. Practically everyone has
heard of car-radio sets, beach portables, universal-currvent
midget receivers and other formns of portables, but no one
had ever really seen and heard a real ‘“pedestrian’s” set
until this receiver was demonstrated.

And lest the reader form any hasty conclusions that this
set is too bulky, heavy or otherwise impractical (due, proba-
bly to previous experience with so-called “portables”) let
us inmediately belay any such errvoneous conclusions by
citing actual facts and figures concerning this instrument.
Complete, it weighs less than 11 lbs—and this includes all
batteries, briefcase and receiver chassis. This weight is less
than that of any really efficient povtable receiver which
has ever been built. Its dimensions can be easily visualized,
since the briefcase is a commonplace item seen everywhere.
This particular case measures 16 x 1114 x 2 ins. deep. Inso-
far as tone quality, volume, sensitivity and tuning ease are
concerned—we think so much of this set that we are pre-
paring to feature it at the coming Radio Show in New York
City, where all can see it and determine for themselves its
practicability and amazing efficiency.

"STRAIGHT FORWARD" CIRCUIT
Frankly, there are no “tricks” to the circuit or any of the

Fig. B. Front of ""talking bricfcase™ chassis (complete, in Fig. A—see heading}.
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BUILD THE

"TALKING
BRIEFCASE"

RECEIVER—

NO AERIAL!—NO GROUND!

Here is an exceptionally sensitive, 4-tube
"pedestrian'’ receiver that weighs only 11
lbs. A high-efficiency circuit is used.

HUGO GERNSBACK & J. T. BERNSLEY
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parts to which we might attribute the reason for its good
qualities. On the contrary, everything is as simple and com-
monplace as possible so that the constructor who builds
this set will find no great difficulty.

The circuit is of the ordinary “tuned R.F.” variety. As
shown in Fig. 1, it employs only 4 tubes of the 2-V. type and
a 3-gang variable condenser to tune the 3 tuned civcuits.
The tubes are arranged as follows; one 1A4 as lst R.F.
amplifier one 1A4 as 2nd R.F. amplifier stage, one type 32
as a detector operating on the power detection principle,
and finally a type 950 (or 1F4) as power audio stage. The
first 3 tubes draw only 0.06-A., and the 950 or 1F4 consumes
0.12-A. filament current.

The coils are of the high-gain, shielded type of miniature
dimensions, wound with litz wire and are really responsible
for a good deal of the efficiency of the receiver. Volume is
controlled by a 0.25-meg. potentiometer connecting from the
“B-" to “B+"” 45 V. (screen-grid) taps of the “B” voltage.
This method of controlling the volume in this eircuit results
in not only satisfactory regulation of the intensity of the
sound but also helps to keep all reception just under the cir-
cuit oscillation point. The oscillation is a result of some stray
feedback caused by the wiring and somewhat congested lay-
out of parts, but is a feature since it can be controlled by
varving the screen-grid voltage and hence permits obtaining
the maximum sensitivity which occurs just before the os-
cillating point.

The reproducer is one reason for the exceptionally good
quality of the programs which are received. This speaker is
the newest permanent-magnet dynamic, and employs the
new “alnico” magnet iron in its construction. While the
outside diameter of the cone is only 5 ins,, nevertheless
those who have heard its reproduction have been greatly sur-
prised by its good tone. The speaker is sufficiently sensitive
to give good volume even at low signal levels, and at maxi-
mum power reproduces without any sign of chattering.

Nothing could be simpler than the operating controls of
this receiver. As can be seen in Fig. A (heading illustra-
tion), the controls are only 2 in number——one for tuning-in,
the other for turning the power on and off, and regulating
volume. The latter is accomplished by means of a combined
volunie control and switch. A translucent, airplane-type
dial with indicating figures and an escutcheon plate, are
permanently fastened to the exterior of the briefecase, and
facilitate dialing or logging of the stations.

CONSTRUCTIONAL DETAILS

One of the best reasons for selecting the T.R.F. type of
circuit is that it is so much easier for construectors to build
and requires no lengthy or elaborate aligning procedure.
With a superhet., not only is the alignment too difficult for
the average constructor, but it also requires the facility of
SEPTEMBER, 1936
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Fig. }.—Complete schematic circuit of the "talking briefcase' receiver. A "human antenna™ is afforded by the person carrying the set; a partial ground effect
is afforded by the chassis.

a Service Man's signal generator. In addition, fewer com-
ponents are required by the T.R.F. circuit which is a re-
quisite when building a set of limited proportions.

In this particular receiver, the chassis consists of an
aluminum frame, rectangular in shape and home-made,
whose dimensions are 14 x 914 x 2% ins. deep. A shelf (also
aluminum) is stretched across the “long” side of the chassis
(see Fig. B, view of chassis), 53 ins. from the top. On the
shelf are mounted the tubes, speaker, variable condenser
and coils. These are plainly visible in the chassis views
shown in Figs. B and C. The compartment or area below
this shelf is utilized for mounting the “A,” “B” and “C” bat-
teries. Also, the volume control protrudes into this compart-
ment, being suspended from the shelf by means of a bracket.
The coil shields are fastened above the variable condenser,
being soldered to the frame work of the gang so that all
coil leads are as short as possible. Care must be exercised
when mounting the coils so that the condenser trimmers are
exposed and accessible for any alignment that may be nec-
essary. Careful study of the photographs of the chassis
should furnish the constructor with all essential facts con-
cerning the layout of the parts.

The gear mechanism employed for rotating the variable
condenser plates from the “front” is outlined in Fig. 2. This
arrangement is made necessary as a result of the edgewise
mounting of the variable condenser. The length of the con-
denser prohibits mounting it in any other fashion. At that,
the condenser must be of exceedingly small dimensions, an
idea of its respective size being obtainable from the photo-
graphs.

The constructor is urged to use his ingenuity when build-
ing this receiver. A close study of the diagram, sketches and
photographs is recommended, so that problems in mounting
and arranging the various parts can be easily ironed out.
Please do not write in for dimensions or plans of the re-
ceiver. These figures cannot be specified, inasmuch as much
depends on the parts used, and their dimensions,

WIRING

When wiring the receiver, be sure to use heavy-gange
wire for the filament wiring to avoid any drop in voltage
due to the resistance that may be encountered in ordinary
hookup wire. Use flexible wire for connecting to the control-
grid caps of the tubes. Do not try to solder to the aluminum,
but tightly bolt to the chassis each wire which must be
grounded to it. Make each wire lead as short as possible,
and avoid the practice of shielding any R.F. leads that may
be too long. Use only the type of parts specified, if assurance
of a minimum of trouble in layout and maximum efficiency
is desired.

Note that the “‘aerial” for the set consists of a few turns
of uninsulated wire wrapped around the briefcase handle.
When the hand grasps this handle, the body is employed as
the antenna and provides ample program pick-up. If the
set is to be released and placed in some position remote from
RADIO-CRAFT SEPTEMBER,
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the body, then a 10 to 15 ft. length of wire connecting to the
handle and stretched across the floor will be found sufficient.

Also, note the use of a volume centrol with a D.P.S.T.
switch attached. Each switch arm is connected so that the
“A” and “B” batteries are completely disconnected when
the receiver is turned “off.” This insures against leakage
of current and consequent premature deterioration of the
batteries.

FINAL CHECK-UP

When the receiver is completely wired and all batteries
connected (and carefully checked for errors) then the re-
ceiver is ready for operation. Preliminary tests and align-
ment may be made by connecting a short length of wire to
the set lead-in wire which later connects to the handle of
the brief case. Alignment of the trimmers can only be per-
formed when the receiver is out of the brief case, so do not
install the chassis until this procedure is completed. Keep
the volume control turned down low so that a few major
stations can be received without oscillation. Adjust the trim-
mers with the pointer set at approximately 50 deg. or as
reasonably close to this point as will permit some station
to be tuned in. The trimmers are simply rotated for maxi-
mum signal strength. When this procedure is completed, ro-
tate the variable condensers se that they are completely cut
of mesh (to the low wavelengths) so that a station is re-
ceived at this point. Keep the volume control turned down
as low as necessary to prevent oscillation. Readjust the
trimmers for maximum signal strength heard on the loud-
speaker.

When this process is completed, install the chassis in the
briefcase, after removing any leather partitions that may
exist and the tuning dial and speaker holes have been drilled.
The lead-in wire from the receiver should then be soldered

(Continued on page 166)
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Fig. C. Rear of receiver chassis, showing location of tubes.
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__"pARABOLIC
MICROPHOMNE"™

strometer” (applause meter—Fig. A, the heading

illustration at upper-left), by 11 points when the

instrument registered “96 for Roosevelt,” against 85
for Landon, as the delegates hecame proportionately vocifer-
ous at the respective nominations in Philadelphia and Cleve-
land, last month!

Whether such scientific check-up of human reactions can
be said definitely to indicate political trends remains to be
seen at the elections next November. During the interim,
broadeast networks, short-wave and micro-wave equipment,
and public-address apparatus of every desecription will be
called upon to supplement the extensive use of these facili-
ties as utilized at the recent Democratic and Republican Con-
ventions.

The 6-ft. “demonstrometer,” one of the most novel of these
new political tools, incorporated a microphone in a special
parabolic pick-up collector which is so placed as to receive
equal volumes of sound from all parts of the auditorium.
The amplifiers associated with this microphone amplify its
output about 10 billion times, which raises the energy to the
requisite level for operating motor-driven ink-recorvders, and
the thermometer-like neon indicator illustrated in Fig. A.

Engineers and others in subsequently checking the re-
cordings made by this device pointed out that in all prob-
ability Steiwer of Oregon (R.) would have been swept into
the Vice-Presidency had he hammered away on the themes
that made the ‘“thermometer”-scale light climb to 40—50—
60 db. (“decibels”—or audio noise figure indicating the de-
gree of loudness), as his listeners swayed to his oration.
Another use of the instrument was in checking “ayes” and
“nayes” verbally voted on various subjects.

But the applause meter was only one of the “innovations”
that contributed greatly to the success of the 1936 Conven-
tions of the two major political parties, In order to reach
that great group—the *radio listeners”—that was 10,000
times larger than the group in the Convention hall, the
NBC, CBS, and MBS broadcast networks were joined in one
smoothly-functioning unit.

The nucleus of this unit of course was the microphone
installation and monitoring system as set up at the respec-
tive halls; and at, Franklin Field, Philadelphia, where Presi-
dent Roosevelt delivered his speech of acceptance. At Cleve-
land the entire microphone set-up was under the control of
NBC, the 76 microphones and the associated equipment being
installed in general accordance with the floor plan shown
in Fig. 1. Substantially the same general arrangement was

ROOSEVELT topped Landon on the CBS “noise demon-
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NEW RADIO AND P.A.
PRESIDENTIAL

History will record that the Democratic and
Republican National Conventions of 1936
served to introduce several new radio ideas.

R. D. WASHBURNE
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followed at Philadephia, where CBS took over the reins and
installed their own sound pick-up ecquipment, exchanging
with NBC and MBC the return courtesy of using the
equipment.

A technical high-light of these Conventions was the ultra-
short and micro-wave apparatus introduced, and which per-
mitted contacts to be made and places to be reached that
ordinarily would have required an annoying, inconvenient
trailing wire, One of the most interesting of these was the
CBS “photo-mike,” with a sending range of 4 to 5 miles.

This combination eamera and ultra-short wave transmit-
ting station, shown in Fig. B, incorporates 3 standard
“hattery”-type or 2-V. tubes, as illustrated schematically in
Fig. 2. The assemblage at Cleveland was accustomed to see-
ing innumerable cameras, and not everyone realized that
while they were holding an animated conversation with the
“photographer” snapping their picture with a 13-frame
“candid” camera mounted on the front hoard of a graflex-
eamera case, that their ecomments were being picked up by
a microphone concealed in the “graflex” case, and the words
sent to an ultra-short wave receiver located elsewhere in
the hall, from whence the “program” was put onto the
nation-wide radio network!

Not content to let the photo-mike suffice for spot pick-ups
throughout the hall at Philadelphia, CBS developed a por-

7% METER TRANSMITTER
~ [TUBES, BATTERIES, ETC)

! __ MICROPHONE

Fig. B, The “photo-mike," and its creator, E. K. Cohan, of CBS.
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EQUIPMENT AIDS
NOMINATIONS

RADIO-CRAFT "points with pride" to the manner in which
radio aided the nomination of candidates for presidential
election next Fall, while nearly 100 million people "listened-
in.'"  Service Men, dealers, P.A. specialists and others
throughout the country who benefited from this extensive
use of radio facilities will reap a far greater harvest during
the days that intervene until Election.

P G GRS ETUUTTT R

table transmitting station that utilized a cane as an essential
component, as shown in Fig. C! According to reports, this
diminutive radio station was made possible through the use
of a tiny “acorn”-type tube (described in past issues of
Radio-Craft), and a novel “concentric-line” oscillator.
Three 2-V. dry-cell {not“acorn”) tubes are in the binocular
case that slings from a shoulder strap. One of these is the
modulator tube; the other is an A.F. amplifier that amplifies
the output of a crystal microphone strapped to the “an-
nouncer-operator’s” wrist., Batteries fastened around his
waist are concealed under his coat. Battery power is fed to
the single acorn tube in the walking-stick by means of a
flexible lead that extends from the end of the curved handle,
up the announcer’s sleeve and so to the batteries. The
“antenna” is the furthest metallic section of the cane (in-
sulated from the adjacent portion by means of an insulating
ring); the “concentric-line” oscillator system to which it
connects affords one of the most stable oscillator systems
possible, for operation in the “micro-wave” regien of 1 meter,
to which it is tuned. The range of the “walking-stick trans-
mitting station” is about 1 mile. A general idea of the
manner in which the ecomponents of this most portable trans-
mitter are related is shown in the circuit sketch, Fig. 3.
Not to be outdone in facilities for catching gems of wit
or wisdom from the lips of perscnalities at the conventions,
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TRANUSTTERS

-

Fig. 1. Part of the set-up of 75 microphones employed in tha NBC and CBS
installations at the Republican and Democratic National Conventions last
month. Note how the switching panel on the speakers' platform affords control.
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Fig. 2. Diagram of photo-mike developed by CBS's engineering director.
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" COfUMBIA " COAT CONCEALS
: i BATTERIES

ON BELT

CRYSTAL
MICROPHONE

PWR, CABLE
CONTINUES -
UF ELEEVE :?

ACORN
TUBE

CONCENTRIC ——
LlNEll

2-ACORN-TUBE
AMPLIFIER AND
MODULATOR N
BIMOCULAR CASE

Fig. C. CBS's roving interviewer Bob Trout, and the cane transmitter.

NBC utilized the compact micro-wave portable transmitter
(no bigger than a cigarbox) shown in Fig. D, and developed
some 2 years ago. It has undergone numerous modifications,
until now it is a highly perfected unit. As used at the conven-
tion, it was at all times under control from a central point
at the convention chairman’s desk.

Public address came in for its share of importance—at
both Conventions. In Philadelphia, a P.A. control operator
atop the Convention hall controlled traffic by means of
loudspeakers placed about the grounds. Inside both Conven-
tion halls the P.A. systems were linked in various ways—
for instance, on occasion, the programs going over the air
would also be “piped’” onto the P.A. system.

At Cleveland, an intricate switching panel adjacent to
the Convention chairman’s stand controlled the 54 micro-
phones in the delegations’ section on the floor of the Con-
vention hall (1 microphone for each delegation; 48 states,
5 territories, and 1 spare), and linked them to the P.A.
systems—and the broadcast networks. When the chairman
recognized a speaker from the floor, an engineer would push
a button connecting the microphone in that particular dele-
gation. (Additional microphones placed elsewhere brought
the total to 75.)

At Philadelphia, somewhat the same general microphone
pick-up from the floor was employed; in addition, 10 lapel
microphones, operating on a system of weights and counter-
weights were suspended from the ceiling, and were worn by
pages who moved in a radius of about 100 ft., permitting
coverage of all the delegations from the 48 states.

Public address came in for its share of important work,
inside and outside the halls—in the latter case, for instance,
in directing outside traffic. On occasion, too, programs going
over the air would also be ““piped” onto the P.A. system.

The final gesture of the P.A. systems occurred at Frank-
lin Field after the President had delivered his nomination-
acceptance speech, and was successful in its “safety” appeal.
The P.A. announcer cautioned the milling crowd, 100,000
strong: “Let’s have no accidents on the way home. Tonight
is Saturday night and we have plenty of time to get home.”

The extensive use of ultra-high frequency apparatus and
of P.A. equipment as here described, will no doubt be com-
pletely overshadowed by their application in the coming
campaign! Of course, P.A. equipment was used before, but
the use of ultra-short wave equipment in political strategy
is new with this convention and further use will undoubtedly

{(Continued on page 171)
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INTERNATIONAL
RADIO REVIEW
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PHILIPS CATHODE-RAY TUNING
INDICATOR

HE 6E5 and similar American-type

tuning indicators have become an ac-
cepted part of many of the standard
makes of radio receivers. Duc to the
instantaneous action in this type of
tuning indicator device, it has ad-
vantages over most other types.

The superiority of this type of in-
dicator is further proven by the fact
that European tube makers have now
set about to copy it. The type 4678
Philips tube operates on the same prin-
ciple as the 6E5, but in order to make
some little change in the appearance,
4 deflector or shadow elements have
been included in its design. The result
is that 4 shadows, instead of one, as
shown in Fig. A, which appecared in the
last number of L« T.S.F. Pour Tous
(Paris) are produced and these shadows
become wide or narrow with changes
in the signal intensity just as in the
American tube.

AN AUTOMATIC PHONO. NEEDLE
CHANGER

lN THE application of phonograph

musie to entertainment in the home
and in restaurants, auditoriums, etc,,
one of the drawbacks has been the
necessity to change necdles after each
record, which caused a delay between
each number. In the case of a continuous
program, for dancing, etc., this was an
annoyance and as a result, it has become
usual practice to include 2 turntables
and pickups so that the music could be
faded from one to the other. This is
complicated and requires the services
of a technician.

To avoid this delay and at the same
time the need for 2 turntables, an in-
ventor named Bosch has just introduced

RADIO-CRAFT receives hundreds of magazines
from all parts of the world. Since the cost of sub-
scribing to each of these would be prohibitive for
most radio men, we have arranged with technical
translators to prepare reviews for our readers.
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LOUDSPEAKER

Fig. D. A S-tube modernistic receiver.

a device, according to our DMarsecille
(France) correspondent, which auto-
matically changes the needle when the
piekup is lifted to shift records! This
cuts the interval down to the time neces-
sary to remove one record disc and in-
sert ancther, when the new needle is in
place.

A tiny “cartridge belt” holds the new
needles and when the pickup is lifted
to change the record, a new needle is
fed from the belt to replace the old
needle which has dropped into a re-
ceptacle provided. The mechanism is
shown in Fig. B.

AN ENGLISH ALL-WAVE
OSCILLATOR

THE unit shown in Fig. C, which is
reprinted from a recent issue -of
Wireless World (London) is a popular
make of oscillator manufactured spe-
cifically for the use of Service Men. It
(Continued on page 166)
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Fig. |. An inexpensive, high-qualify *'local” set.
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fig. 2. A German superhet. set vsing "'multi-tubes.”
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A ""BEAM" AMPLIFIER
WITH “ELECTRIC CHOPPER"

Here is a 32-W. high-fidelity amplifier with
a gain of 127 db. An important article for
P.A. men.

Ac C . S HAN EY nEnn A eS|

Another radically new idea in P.A. cquipment civenit de-
sign will be found in this informative article. Dow't miss it!

equipment during the past few months have primed P.A.
amplifiers for the important role they will assume dur-
ing the forthcoming presidential elections,

Both the portable and mobile (sound truck) type ampli-
fiers will unquestionably be extensively employved for polit-
ical campaigning. In selecting the ideal portable and mobile
amplifier the following essential characteristics should be
looked for:

1. Adequate output power. so as to easily cover the larg-
est indoor or outdoor assemblages ever expected to be served.
This portable amplifying system, with appropriately placed
additional speakers, will fill 16,000 to 18,000 sq. ft. of out-
door area, and will easily be heard by 15,000 to 17,500 peo-
ple gathered indoors.

2, Universal power supply, so as to be completely unre-
stricted in operating applications regardless of whether
commercial power lines are available, or not. This feature
is attained by incorporating a novel “electric chopper” which
cnables 6-V. D.C. operation of the entire system through
the sane power transformer and filter circuit as used for
110 V. A.C. operation!

THB BREATH-TAKING rapid strides made in sound

Fig. A. The appearance of the portable P.A, system.

3. Simplicity of installation and removal, for enabling the
operator to quickly set up the outfit in his automobile as
well as in any hall or auditorium.

4. Flexibility of operation, so that 1 or 2 velocity or
sound-cell microphones may be electronically mixed with
standard phonograph recordings. Of ecourse, a tapped output
transformer should be provided to enable any number of
additional speakers to be efficiently coupled to the amplifier.

5. Light weight, to enable an average individual to easily
carry the complete system without undue fatigue.

6. Completeness. This is an unusually desirable feature
for dealers and sound technicians who rent, temporarily in-
stall, or hastily set up P.A. Systems. By combining into cne
compact carrying case a (a) veloeity microphone, (b) col-
lapsible floor stand, (¢} a universal, electronic mixing input
panel, (d) a combined preamplifier, voltage amplifier, and

(Continued on puge 172)

A DUAL-SERVICE

3=-TUBE 5-METER RECEIVER

A non-radiating, non-"'blooping'’ receiver for the 5-meter
Designed by a licensed amateur,

ham and radio fan.

W2ZAMJ.
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LTHOUGH the swuperheterodyne
A has practically replaced other re-

ceivers for use on the short-wave
bands above 20 meters, the super-re-
generative cireuit still remains a fa-
vorite for 5-meter use. .

The reasons for this continued popu-
larity are easy to understand. This type
of circuit is simple sure-fire in action,
and inexpensive to construct. It pos-

sesses the remarkable ability to reject
ignition interference, a feature of ex-
treme importance in portable-mobile
service and also in fixed locations in
heavily-traveled areas. Iowever, the
current forms of super-regenerative re-
ceivers suffer from one disadvantage
which must be overcome in the general
interests of 5-meter reception; that is,
its strong tendency to radiate a signal
of its own.

A new 5-meter

receiver that over-
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comes these objec-
tions has bheen de-
signed by the
writer, and is
shown in the ac-
companying illus-
tration. It is the an-
swer to  the de-
mands of b-meter
amateurs for a

reliable, medium-

Fig. 1.
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Here is the circuit of the non-radiating 5-meter set.
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(Cont. on pg. 179)
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Fig. A, The complete S.meter receiver.
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ALLUMINATED

/

INCLINED ; -
LOUDSPEAKER e

Fig. A. The set ready to hang over your easy chair.

HE Radio-Craft wall set,
teur and professional set-builder on the look-out for
radio receiver construction items of low cost, small
size, and unusual design, offers 2 features which sug-
gest it as an outstanding model for custom engineering.
The first is a distinctly different type of cabinet and method
of mounting (see Fig. A); and the second, a simplified A.C.-
D.C. superheterodyne circuit, Fig. 1, which under a desired
limitation of 5 tubes vet provides an overall efliciency (in
terms of sensitivity, selectivity, gain, velume, tone and last
but not least image-frequency diserimination) meeting our
rather rigid technical ideas as to proper superhet. per-
formance. We have tried to keep the number of required
parts at a minimum, without inviting the possibility of
instability and other difficulties, and we feel that the pub-
lished circuit may be exactly copied without change. Never-
theless certain refinements such as R.F. and A.F. plate de-
coupling resistor installation are in proper order and will
suggest themselves to the builder as the business of actual
construction proceeds,

developed for the ama-

INTRODUCING—THE

RADIO-CRAFT
"WALL SET”

Here is a fine investment for some of that
Bonus money you ex-doughboys have just
received:—an inexpensive, sensitive, up-to-
date "home'' set.

WIHUTED MO e s s

THE CABINET HANGS ON THE WALL

The cabinet represents the practieal application of an
idea—that of a radio receiver which can be mounted against
the wall, over one’s bed or favorite chair, with the speaker
slung beneath the ehassis and tilted at the proper angle for
ear-level direction of the sound.

It is of selected “knotty” white pine, carefully sanded for
smooth surface, left unstained, then waxed and rubbed.
The design is “Early American,” and the selected dial for
our model is a small, traveling-light type, chosen both be-
cause of its physical size and its escutchcon—which last
secmed more in keeping with the desired effect than those
of other available units. (Some constructors may prefer the
more fashionable and newer airplane controls—and in this
case, if the cabinet shown here is to be built and used, some
care should be exercised in selecting a dial whose overall
length from knob-shaft hub to unit top is not too great to
permit easy installation and whose other physical dimen-
sjons are such that the control will not take up appreciable
chassis space.)

We shall, later on, briefly describe the construction of
the original cabinet. This job, however, is mainly offered as
suggestive of the application of our idea. Radio builders
will no doubt wish and are advised to develop designs meet-
ings individual requirements as to size, appearance, and
finish.

THE CIRCUIT

The circuit as given represents what we feel to be a
workable and efficient compromise between (a) a desired
high LF. gain and (b) an adequate image-frequency dis-
erimination—under the conditions, as previously noted. im-
posed by the necessity of strietly limiting the number of
tubes to 5. Several working niodels were built in consecutive
order, one leading into the other, the first having an air-
core I.F. stage and no R.F. This particular circuit seemed
at onee the most logical for our purposes. Certainly it con-
formed to commniercial practice. But the image-frequency
factor entered in to prevent acceptance. We don’t like and

DET.
627 100
i) MME.

0.5-MEG. TONE CONT.
ANMP
25A8

REDRODUCER

VOICE ?

RECT. k8
2528/
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CONTROL c2.c48CT
ARE GANGED *
I=
= CHAS5S5IS ADD EXTRA 4 MF. COND. AT CA"ANO C-B71E HUM 15 PRESENT . €17 NOMORE THAN | MF. (OR LESS)/

Fig. I, The schematic circuit of the receiver. There is no LF. tube, only a high-gain iron-core transformer.
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have never liked the idea of a supposedly efficient super-
heterodyne without a good R.F. stage—or at least a tuned
presclector circuit ahead of the first-detector circuit (Double-
check!—Editor). Consequently, we built up another job
with the preselector idea applied—and found the image
problem adequately solved.

Unfortunately, however, the R.F. gain was not satis-
fying, especially with the converter or mixer tube operating
under A.C.-D.C. limits of about 100 V., “B” supply. As
every radioman knows, it is sound and sensible practice
to get as mrch gain as possible out of the first tube in a
superhet. line-up—and if no other reason to provide for a
reasonably good signal-to-noise ratio. Gain must come from
the front end—and if the conversion gain of the mixer
tube isn’t sufficient to meet requirements, then we must
add an R.F. tube and put it to work at full efficiency. And
so we added a 6K7 R.F.—and solved another problem. We
increased the overall R.F. gain, too, by substituting polyiron-
core transformers in both R.F. and mixer circuits in place
of the more conventional air-core jobs originally used. All
this served not only to afford the desired “soup” but to
balance the guain over the whole tuning range of the receiver
—making for proper alignment and sensitivity at the high-
and low-frequency ends of the dial. Good! But we now had
6 tubes in our line-up—just one too many!

We now tried something which various manufacturers of
A.C.-D.C. and inexpensive transformer-powered receivers
have occasionally worked into some models—the idea of
eliminating the L.F. tube and matching the mixer through
a single LF, transformer directly into the input cireuit of
the 2nd-detector. This worked in fair enough fashion—with
our original two air-core I.F. transformers reduced to one
and with our orviginal 6Q7 diode 2nd-detector, but with ap-
preciable loss in overall gain and selectivity. The 6Q7 was
removed and a 6J7 with “plate detection” substituted. Much
improvement in both gain and selectivity was noticed, but
we were still not satisfied. And finally we pulled out the last
remaining air-core I.F. transformer and substituted a cop-
per-shielded, polyiron core-type. Now for once and for all
the result pleased us. We had an A.C.-D.C. superhet. line-up
which exactly met our requirements.

The 6J7 is resistor coupled to one of the new 25A6 octal-
based metal power tubes (electrically similar to the glass
43), with a 0.5-meg. potentiometer in the control-grid cir-
cuit of the 25A6. The potentiometer acts as a fixed grid
load, the variable tap connection through a 0.006-mf. con-
denser to ground affording control of the tone., (This tap
may be connected through the 0.006-mmf. condenser to the
plate of the 6J7, if desired, in which case the bypassing of
audio frequencies takes place in the plate circuit of the 2nd-
detector tube.)

Note that the 6K7 and 6AS screen-grids are tied to the
“B” plus terminals of the plate circuit transformer windings
for full 100 V. dperation, If the set is properly wired and
the parts arranged for short leads and a minimuin of inter-
coupling, no trouble will be experienced with screen-grids
operating at this voltage—but if difficulties «rec met with
(such as G6K7 oscillation), the screen-grid leads may be
decoupled through voltage dropping vesistors and the leads
bypassed at the sockets through 0.1-mf. capacities to ground.
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Fig. 2. The details of parts used in the construction of the wall cabinet.
All the wood is 'knotty'' pine which is finished in early American style
with wax rubbed to a velvet gloss,
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Fig. B. The top of the chassis showing parts layout.

Or the power lead to the transformer “B plus” terminals
may be broken and decoupling resistors inserted, with simi-
lar bypassing. The screen-grid voltage for the 6J7 2nd-de-
tector is taken from the cathode of the 25A6 power tube—
the amount of voltage being determined by the drop across
the cathode resistor, R7.

Both R7 and R4 (2nd-detector and power tube cathode
resistors) are bypassed by 5 mf. electrolytics, of 25-V. rat-
ing. (These are advised in spite of the general practice of
using 0.1-mf. filter capacities at these points.)

If the lead to the oscillator “B plus” is long, an additional
0.1-mf. might be wired from the oscillator transformer
red wire to ground, with similar capacities bypassing from
R.F. transformer “B plus” leads to ground if the connec-
tions from these transformers to the power are not direct
and short. All these capacities may be of 200-V. rating.

The incoming 'antenna lead is isolated from the chassis,
which is connected to the volume control (R1) at the va-
riable tap, through a 0.002-mf. condenser. The volume con-
trol itself is so connected that as the 6K7-6A8 bias is in-
creased and the mu of these tubes lowered for decreased
gain, the resistance across the antenna coil primary is les-
sened and the incoming signal weakened. This is in effect
dual-peint gain control and certainly nothing new—as the
system has been used since the very first days of variable-
mu tubes. But it is not too popular right now, with audio
control of velume the commercial practice, and needs a bit
of rejuvenation. In the Radio-Crajt wall set, it becomes the
most sensible and effective means for manually determining
matters of gain and for preventing R.F. overloading from

(Continued on puge 174)

Fig. C. The under chassis view of the wiring.
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Newspaper uses P.A. system; New germ-killing lamp highly effective; A tube which enables
study of electron action; Fleet of ''Voice of Safety' cars to aid police.
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cathode-ray tube.

ing industries. VISIBLE TUBE ACTION.
A special tube has been developed by
Westinghouse to show electronic action
in & vacuum tube,
with same substance as the screen of a
Electron stream then

produces bands of light where it strikes,
which may be distorted by a magnet.

The

.

i

1

NEW P.A. USE. Seven crystal mi-
crophones with appropriate speakers
are used between the loading plat-
form and the binding room of the
Cleveland Plain Dealer] This P.A.
system replaces the old speaking
tube and chute message carriers,
and is much more satisfactory. Tone
control is used to eliminate machine
noise. Two loudspeakers are in the
binding room and | on the platform,
and it has been found that work is
speeded, accuracy is better, and
orders are filled with less confusion
than before.
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may be used in any shape, and is essentially cold in operation, a feature of marked advan-

tage in some applications.

Developed by Drs. James and Rentshcler of Westinghouse,

the lamp has

already been of
great aid to the [J |
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55 "YOICES OF SAFETY!" A
fleet of 55 Oldsmobile cars
painted white and equipped with
sound apparatus has been turned
over to the Police Departments
of various large cities. Part of
the 30 cars which appeared in
the Safety parade in New York
are at left. Above is an interior
*view. showing the compact P.A,
equipment used in this latest
campaign for more safe driving
conditions.
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A "TRAVELER’S

COMPANION”
2-TUBE ALL-WAVE
A.C.-D.C. SET

Drop this little set into your suitcase when
you travel. It's sensitive—and works on

A.C.or D.C.

H . G. C l SI NIllllllllIIIIIIHHIIIIIIHIIIIIIIIIIIIIIIIIIIIHlIIIlIIlIIlIIIIIIIIlIIII|IIIIIII]III“IIIIIIIIIIIIIII||

require a small, light, but powerful radio receiver for

portable purposes. The set is built within a compact

metal carrying case and the entire outfit, including coils
and phone, weighs less than 3 lbs.!

The “Companion” has plenty of power—in fact, enough to . . .
operate a fair-size magnetic speaker on strong stations. short-\\.rave stations. Th(_a ar}tenna trimmer, Cl,_provndes a
Although nominally a 2-tuhe set (1 glass and 1 metal), it is convenient means of adjusting the set for varying lengths
actually a 3-tuber since the 12A7 is a dual-purpose tube of aerials, aids in the separation of broadcast stations and

eapable of functioning as a combined power output pentode also fx:u'nishes an additional tuning control for short-wave
and as a rectifier. reception. Reverse the connections to tickler terminals B

The radio circuit employed in this receiver calls for a and P if the Ci"‘}'“it does not oscillate (“squeal”) when tuned
regenerative detector. In this instance, a 6C5 metal tube is almost to a station carrier.

THIS TRAVELER’S Companion is ideal for those who

Fig, A. The small size of the set is evident.

used. This is coupled resistively to the pentode portion of the Since this receiver uses the A.C.-D.C. circuit, it can be
12A7 tube. The triode portion of the tube serves as the recti- operated equally well from alternating or direet current.
fier, as mentioned above. Filament voltage is reduced to the correct value by means of

The wide tuning range—from 17 to 560 meters—is at- 2 350-ohm resistor, R7, contained withix} the l‘ine c(_)rd. The
tained through the use of plug-in coils. A single variable con- filaments of both tubes are connected in series with _each.
denser, C2, shunted across the longer winding of the plug-in other and with R7. Make sure (by exp.enment) that,' resistoy
coil permits broadcast as well as short-wave tuning. (As a R1 has the best value for your particular set as it has a
matter of fact, it is possible to cover a much higher range  Very great effect on t}3e sensmvx.ty of the set.
with this same tuning condenser through the use of specially- Adequate filtering is accomplished by means of the dual
wound long-wave coils.) The unused coils may be fitted into  electrolytic condenser having two 8 mf. sections within a
cardboard receptacles cemented to the inside of the cover. single container. One section is connected at one end of the

Regeneration is controlled by means of potentiometer R2, 10,000-ohrr! filter l“esmtm', R6, and the other at the_ other end
shunted across the tickler winding of the coil. For broadcast ©f the resistor. To conserve LI e on-off switch, Sw.l,
reception, a short indoor aerial, or a wire thrown on the IS combined with potentiometer R2.
floor will suffice. Naturally, a well-constructed outdoor an- In selecting tubes for this receiver the 6C5 was found to

& ill prod best lts in bringing in the di be extremely spitable as a detector, especially, because of
enna will produce best results in bringing in the distant the close shielding obtainable with a metal tube. Because of

— its improved mutual conductance and higher amplification
50 factor this tube gives far better performance than the old-

FLEX1BLE WIRE
" 10 ANT.

of E° ‘E’n;ouss (Continited on page 167)
\.'-'!' | &
09 A6 ik [ REGEN.CONTROL __ TUNING CONTROL, &~
£ | R2 & sw.i, Blib i 02

[
w -~ clo
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. R7 .,
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—
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= 1 m I e 1 _|.
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Fig. I. Wiring diagrams, both pictorial and schematic. o Fig. B. The positions of the parts can be seen.
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BANDSPREAD
TUNING DAl

MAIN TUNING
DIAL

TUNING

variety of all-wave receivers

dumped upon the market in the

last year or so, that the prospec-
tive buyer is at a complete loss as to
what will best fit his needs. Those that
are undeniably “high-class,” are just
as undeniably high-priced—much more
so than the average S.W.L. (short-wave
listener) or “ham” can afford. And
those more reasonably-priced often omit
features the purchaser wants.

Then too, he quite often has his own
ideas as to just what features he wants
in such a receiver. The writer has gone
through all this, and finally arrived at
a list of features somewhat as follows:

(1) Band switching. While this is con-
ceded to be slightly less efficient than
various types of plug-in arrangenents,
it certainly makes up for this lack in
its flexibility, compactness and con-
venience.

(2) Really high selectivity. The only
way to achieve this is by the use of a
crystal filter. In addition to this iron-
core L.F. transformers are to be used,
since their resonance curve is much
more steep than the air-core type,
neglecting for the time their other de-
sirable characteristics.

THERE HAS BEEN such a great

amateur.

(3) Noise suppressor. This develop-
ment of Lamb (Radio-Craft, May 1936,
pg. 669—FKditor) is a help to those
who live in noisy locations. Of course,
the silencer cannot be expected to totally
eliminate all noises, but it is usually
possible to get a signal through in some
sort of shape, even in very bad locations.

(1) A really effective A.V.C. system.
The usual diode A.V.C. system as used
in the great majority of commercial re-
ceivers is not very satisfactory from
many points of view. To make it more
effective an A.V.C. amplifier is needed,
and this necessitates another tube and
transformer. A review of countless prac-
tical A.V.C. systems brought to light a
very likely looking scheme, originated
by F. Offner.

This system is quite old, but the new
adaptation of it is quite simple. An
extra tube, but no extra LF. trans-
former is required. Also, a triode de-
tector must be used, but this is highly
desirable, since it eliminates the high-
gain A.F. stage, required when a diode
is used. Moreover, the cuathode lead of
the triode detector gives us a fine place
to put a tuning meter, this meter read-
ing upward so it doesn’t have to be stood
on its head as do many tuning meters!

HOW TO MAKE AN
ULTRA-DX 12-TUBE

ALL-WAVE SET

Described here is an advanced all-wave
receiver for the short-wave listener or the
It has all the latest features which
make for outstanding results, yet is not diffi-

cult to build due to careful selection of parts,
states the author — "W2FHP",

H. G. McENTEE

T T TR R D T TR T T

PART |

(5) Adequate band spread. This re-
ceiver is to be used for amateur band
operation as well as general short-wave
and broadcast work. The writer has
always had a liking for that old stand-
by, the parallel condenser system of
band-spread. It is of the greatest sini-
plicity, but still is highly effective. True,
it has its faults, but what system
hasn't?

(6.) Good tone quality and moderately

(Continued on page 170)
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Complete receiver circuit. The noise Suppression circuit may be omitted if desired, as may the crystal filter circuit, but both are highly desirable.
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SERVICE MEN—

MODERNIZE FARM RADIO

WITH WIND!

There is a big field for Service Men in rural districts installing

sets powered by wind-driven generators.

MA U RlC E LAS EN S KY AR 0 T T O T T TSR BT TR TRk

REAL STEP toward expanding the volume of radio
A sales and also toward allowing the farm more of the

conveniences of the city owned homes has been made by
the introduction of wind-powered generators to maintain the
radio batteries, as shown in Fig. A. The extent to which ade-
quate wind pressure is available throughout the entire Unit-
ed States is shown in Fig. 1.

Even before the advent of the A.C. sets, the farmer was
handicapped with his set, because it was too far and trouble-
some to take the “A” batteries into town tc be re-charged.
With the coming of the A.C. set, the farmer again was far
behind the average city resident in regard to having a
modern radic receiver. He still had to fight the inconvenience
of battery re-charging and replacing of “B"” batteries. This
continued until recently when the introduction of the vi-
brator eliminated the necessity of “B” batteries for a high
plate potential. Here at last the farmer no longer had to re-
place his “B” batteries. But better than that—along came
a wind-electric charger, which would even maintain the
charge in his “A” battery through the use of the free wind.
He, at last, had the radio comforts of the city resident in
that he had no “B” battery to buy and the “A” battery no
longer needed to be taken to town for re-charging. This
unique device—the wind charger—immediately sprang into

(Continued on page 189)

Fig. A, right. A typical
wind-generator  instalia-
tion on a farm. Raising
the generator on a
mast increases the
effectiveness.

Fig. |, below. How the

wind blows. "It's F,O.B.

the farm and sales tax
paid,” 'tis said.

AVERAGE YEARLY -
WIND VELOCITY CNMIT
@HIGH WIND VELOTITY
1570 I3 MILES PER HOUR
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Fig. A. The panel of the analyzer adapter.
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to the fact that only two sockets are
used. These sockets accommodate 4-, 5-,
6- and 7-prong tubes, as shown in the
schematic circuit, Fig. 1.

Current tests are speeded up by the
fact that it is only necessary to plug the
milliammeter into the pin-jacks and
then depress buttons one after another
in the circuits to be read.

Potential measurements are made in
a similar manner, by plugging the volt-
meter leads into the pin-jacks marked
Volts; all voltage readings may be made
by using the selector switches located
under the tube sockets. These jacks and
selector switches may be used for cir-
cuit resistance measurements; be sure

A box for this unit may be made of

— Q¢
s ol
. g . MA. PIN
i O wnes — the set is “dead.”
Fig. 1. The circuvit giving panel designations.
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A POCKET-SIZE
ANALYZER ADAPTER UNIT

This unit, with a multi-meter, or individual voltmeters ana
ohmmeters will be extremely useful fo Service Men.

LOW ELL E. H l N KL EllllllllillllIIIIIIIIIIIIIII11|IIIII|III1IIII1IIIIII|||I|1I|III!IIIIIIIIII“!II“III“"""||||1llllllllllmmll““||||||||||||

HE “ADAPTER UNIT” illustrated
in Fig. A, is useful and speeds up
test analyses. Its small size is due

metal or wood, and the depth to suit the
builder.

LIST OF PARTS

*One 6-prong plug, 5-ft. 7 conductor
cable, type 906 WLC;

*QOne adapter, type 964 DS;

One adapter, type 965 DS;

One adapter, type 967 DS;

*One T-contact socket, type 6130;

*One composite socket, type 6127 (or
T-contact, large-smail base socket,
tyvpe 477E) ;

*Four insulated pin-jacks, type 1096-B;

*Two 7-point, single-gang switches;

*Five pushbutton D.P.D.T. switches;

One case (sce text);

One bakelite panel, 4% x 7 x %-in.
*Names of manufacturers will be sent

upon receipt of a stamped and self-ad-

dressed envelope.
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“WHAT'S WRONG WITH MY RADIO SET?”

When your customers ask you this question, show them the following chart—which lists the
major sources of trouble in faulty radio receivers. Space limitations preclude listing all the
detailed causesc}shorf- and open-circuits, off-value components, etc.) of the various troubles

« which the Service Man must check before he is in position to quote an

here enumerate
approximate charge for repairs.

ANTENNA, GROUND, AND TUBES
LIGHTNING ARRESTER NO RECEPTION
NO SHORT-WAYE RECEPTION DISTORTION
INTERMITTENT RECEPTION HUM
POOR RECEPTION OFF-CALIBRATION OF DIAL
LACK OF YOLUME LACK OF SENSITIVITY
EXCESSIVE NOISE LOSS OF SELECTIVITY
FADING MICROPHONICS
INTERMITTENT RECEPTION
FADING
POOR AV.C. ACTION
NOISY RECEPTION
CIRCINT OSCILLATION

\

LLF. WAVETRAP
CODE INTERFERENCE
INTERMITTENT RECEPTION

R.F. AND LF. COILS
INTERMITTENT RECEPTION
OFF-CALIBRATION OF DIAL
POOR SELECTIVITY
SPOTTY SELECTIVITY
LACK OF SENSITIVITY
SPOTTY SENSITIVITY
POOR FIDELITY
NO RECEPTION
FADING
CROSS-TALK
CIRCUIT OSCILLATION

TUNING CONDENSERS
NOISY RECEPTION
DEAD 5POTS
INTERMITTENT RECEPTION
MICROPHONIC HOWLS
OFF-CALIBRATION OF DIAL
FADING

RADIO CABINET
RESONANCE /’
TINNY SOUNDS
RUMBLES

ALIGNMENT OF STAGES
LACK OF SENSITIVITY
SPOTTY SENSITIVITY
POOR TONE QUALITY
CIRCUIT OSCILLATION
CODE INTERFERENCE
OFF-CALIBRATION OF DIAL
POOR SELECTIVITY

SPOTTY SELECTIVITY WAVE-CHANGE SWITCH

INTERMITTENT OPERATION
NO RECEPTION

NOISY RECEPTION
SHORT-WAYE DEAD SPOTS

A.F. TRANSFORMERS FADING
NOISY RECEPTION LOSS OF YOLUME
NO RECEPTION AY.C. NOT FUNCTIONING
REQUCED VOLUME
INTERMITTENT RECEPTION
POOR TONE QUALITY
RESISTORS
INTERMITTENT RECEPTION
TION
FILTER CONDENSERS rgé;”A_v,C_ ACTION
EXCESSIVE HUM FADING
NO RECEPTION CIRCUIT OSCILLATION

LOW YOLUME
INTERMITTENT RECEPTION
CIRCUIT OSCILLATION

NO RECEPTION
LOW YOLUME
SHORT TUBE LIFE

LOSS OF VOLUME ONSHORT WAVES

REPRODUCER

DISTORTION

TINNY SOUNDS
SCRATCHING AND GRATING
EXCESSIVE HUM
INTERMITTENT RECEPTION
NO RECEPTION

LOW YOLUME

WIRING OF SET
NOISY RECEPTION
EXCESSIVE HUM
CIRCUIT OSCILLATION
LACK OF SHORT.WAYE

RECEPTION
NO RECEPTION
CROSS-TALK

o

YOLUME AND TONE
CONTROLS

NOISY RECEPTION

NO CONTROL OF YOLUME
SUDDEN CHANGE |N YOLUME
NO CONTROL OF TONE
SUDDEN CHANGE IN TONE
INTERMITTENT RECEPTION

NO RECEPTION

LOSS OF SENSITIVITY

CIRCUIT OSCILLATION

LOCAL MACHINERY
AND APPLIANCES

NOISY RECEPTION
CLICKS
SUDDEN CHANGE IN YOLUME

(Original compilation courtesy Radio Today; modifications by Radio.Crafs)

BYPASS CONDENSERS

OSCILLATOR SECTION

POWER TRANSFORMER

CIRCUIT QOSCILLATION
POOR TONE QUALITY
CROSS-TALK
INTERMITTENT RECEPTION
POOR AV.C. ACTION
FADING

LOSS OF YOLUME

HUM

EXCESSIVE HISS

NOISY RECEPTION
OFF-CALIBRATION OF DIl
NO RECEPTION
SHORT.WAVYE DEAD SPOTS

LACK OF SENSITIVITY
EXCESSIYE HISS

OISTORTION

ERRATIC OPERATION

DEAD SPOTS ON SHORT WAVES
FREQUENCY INSTABILITY
INTERMITTENT OPERATION

NO RECEPTION
INTERMITTENT RECEPTION
EXCESSIVE NOISE
EXCESSIYE HUM

SHORT TUBE LIFE

SHIELDING OF SET
AND COMPONENTS
CIRCUIT QSCILLATION
MICROPHONICS
NOISY RECEPTION
LACK OF SENSITIVITY
CROSS.TALK
FADING
INTERMITTENT RECEPTION

LINE CORD AND PLUG
INTERMITTENT RECEPTION
NO RECEPTION
NOISY RECEPTION

HOUSE WIRING
INTERMITTENT RECEPTION
NO RECEPTION
NOISY RECEPTION

PIPES IN ROUSE
INTERMITTENT RECEPTION
NOISY RECEPTION

ATMOSPHERIC
CONDITIONS
FADING
NOISY RECEPTION
DISTORTION

LACK OF SHORT-WAY
RECEPTION e

CROSS-TALK
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ANALYSES of RADIO RECEIVER SYMPTOMS
OPERATING NOTES

L e e e T T T T D R AT U ETU NI GHY

Bosxch Model 38, The power trans-
formier smoked as soon as the set
was turncd on. A check also revealed
that the filament windings supplying
the 2 type 45 power tubes and the
5 V. winding for the type 80 tube
were burned out. The power trans-
former was rewound and reinstalled.
A complete check of all parts of the
set failed to reveal the cause of the
burncut. The set was turned on, a
careful watch being kept on the
rectifier tube at the snme time, Sure
enough, it immediately turned red
hot. With the =et still on and upside
down on the bench, all parts were
tapped to see if an unseen short was
the trouble. While doing this. 1
noticed a small are below the recti-
fier sockel, from one side of the
filament to ground. Inspection
proved that the socket was crucked
at the filament prong and was
burned through. This socket is of
the bakelite subpanel mount type as
shown in Fig. 1A, and the crack
would never have been noticed if
the arc had not been actually seen.
Since the set does not come equipped
with a fuse, one was installed.

The receiver was then returned to
the customer., who was well pleased
with the results. The trouble was
not over yet however, since after
playing well for 10 winutes, the
fuse blew. I had had the set working
perfectly in the shop for several
days, yet it went bad after it had
been in the owners house a few
minutes! Another fuse was put in
and this also hlew. Once more re-
moving the chassis, it was found
that the rectifier plate leads from the
transformer were of poorly-insulated
wire, and had crossed, blowing the
fuses. The wire was replaced and
the receiver has now been working
for over 6 months with no trouble,
Had it not been for the fuse I in-
stalled, the transformer secondary
would probably have burned out
again?!

ANDREW M. WEIHL

Crosley Model 706 “Showbox.” In-
termittent reception. Examination
showed the light of the type 26 tubes
would go out and come on again at
intervals, The trouble was finally
traced to a lopse lug on the terminal
strip of the power unit, see Fig.

1B. This lug eonnects onc lug of the
1.3 V. filament winding and it is
rivetedd onto the bottom of the
terminal strip. (All of the Jugs are
riveted onto the bottom of the strip
and when they loosen it is almost
impossible to tighten them.) The
loose connection wias repaired by
taking out the screw which is on
top of this rivet. and placing a new
lug on top of the strip. holding it
tight with the screw. Then the fila-
ment wire was disconnected from
the loose rivet and connected to the
tight one.

Any complaints of intermittent
reception on these sets always lead
me to first test the connections on
this strip, since the lugs can and
usually do come loose and it's one
spot where trouble is least expected.

NELSoN KArres

Philco Model 60. Set was reported
‘*dead.” A faint hum could be heard
with the ear close to the speaker,
which showed that the speaker field
and voice coil were probably in good
shape. A voltage check showed that
the voltage was very low in the filter
system and zero at the 6AT and 78
tubes, This naturally pointed to a
shorted condenser, No. 20, but upon
removal and test this turned out
to be perfect. The {rouble was finally
isolated in the LLF. padding conden-
ser, No. 17. which was grounded, as
shown in Fig. 1C. This condenser
is across the primary of the 1st LLF.
transformer, and is mounted on the
chassis by means of a small screw
and collar. The screw Roes through
a brass eyelet in the condenser, and
in this case the screw was tightened
too much. Ttis squeezed the fibre
ingulation, allowing the eyelet to
move so close to the terminal of the
padder that the high voltage broke
down the insulation and jumped to
ground. When the nut was loosened,
the trouble c¢leared. but it was
thought better practice to replace
the condenser.

Harry W, MowNeY

Philco 20, First offender used on
others. Cut off and on, and all volt-
ages checked OK. Snapping any
light switch would bring reception
back. After trying every trick 1
knew, 1 took a large condenser,

about 0.1-mf., and placed it across
cach condenser in set. Every time,
the set would start playing again
until I came to the coupling con-
denser from detector to 1st audiv and
here it would not cause the set to
play, Replacing condenser cured all
troubles.
Iexry C. DEAN

Brunswick Model ACI10, The
power transformer was wvery hot
and had been smoking. The tubes
were taken out and tested. and when
inserted again the set worked OK.
All we could fizure out was that the
type &0 tube was put into the socket
backwards as the owner had the
tubes out to get them tested at a
tube dealer. The high-voltage wind-
ing of the power transformer doesn’t
supply enough current to burn out
the filament in the tube.

U. §. Radio & Television Model 26.
This set would cut down in volume
and then come in loud again. It was
found that the detector cathode by-
pass condenser was open, We usually
check the condensers for opcens by
connecting a good condenser across
the ones in the receiver.

Majestic Model 120B Air-Cell Re-
ceiver, In this model, the volume
cut down and then came back loud
again, l,ook for a poor condenser in
the coil shield cans. We checked
everything else but these condensers
before the trouble was found. We
didn't suspect that they would put
a bypass condenser in the coil shield
cans.

Crosley 601 Model. The set was
“dead,” but the voltages checked
OK. Finally the neutralizing con-
denser was found to be shorted, The
set was neutralized and then worked
fine.

Atwater Kent Model 67, This ra-
dio played fine when it did play,
but at times it wouldn't go at all or
it might stop dead if it was playing.
Batteries, voltages and currents
checked OK. We made a couple
trips to the country where the set
was, and finally had to bring the
set to the shop. Trouble was finally
found in tlie voice coil leads from

the output transformer to the voice
coil of the dynamic speaker. They
were open, although shellac covered
them where they were spliced. We
soldered the splice.

Crosley Screen-Grid Battery Set.
Didn't have any pep. and circuit
oscillated when given full volume.
All voltages checked and all parts
checked OK, s0 we were baffled. Al-
most gave up the job. Finally re-
soldered all connections and the set
worked fine.

Crosley Model 33. Distortion and
low volume level. The coupling con-
denser between the detector and A.F.
tube often develops a high leakare
resistance but may test “good.” The
use of such a defective unit will
cause the troubles noted and will
place a high positive voltage on the
gzrid of the A.F. tube. Replacement
is the only cure.

RCA-Victor Car-Radio Model M34.
The complaint was that the set
didn't work. There was no plate
voltage on the oscillator and 1st-
detector tube. The leads from the
I.F. ccil were so close to the shield
can that the insulation had broken
down and burned the wire off. We
re-soldered the wire and then
aligned the set.

Sparton Model 931. Set played
intermittently. Filaments in the
push-pull audio stage would go out.
Tubes checked OK. Trouble found
as a bad connection on the hum
balancer which is in series with the
filament.

Sparton Model 410 Jr, "Set cuts
down in volume,'’ said the customer,
Checked everything, Jarring the set
wouldn't help any. Still it would
work fine—then go weak. We dis-
¢overed what was wrong by con-
necting a wire from the rotor plates
of the variable condensers in one
of the sections to ground. The set
worked fine and kept on working.
Evidently the variable plates weren't
making connection with the shaft,
although the plates weren't loose.
Soldering the variable plates to the
steel shaft cured the trouble,

(Continucd on page 169)
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Fig. ). Overheated power transtormer caused by several troubles. Right, power supply shorted by a grounded padding condenser.
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LINTERMITTENT SHORT

—BROKEN LEAD

Three examples of X-ray anaIIses of electrical devices. At A is a shielded

and impregnated assembly of coils, condensers and resistors. At B and

are shown 2 metal-case condensers having intermittent shorts betwesn condenser
and case, and open connecting lead.

CHECKING RADIOSETS
BY X-RAY!

By means of X-rays, radio parts and sets
can be examined without affecting their
operation,

C. W. PALMER
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be useful only in medical work have been finding many
interesting and unique applications in industrial en-
gineering.

The fact that it is not necessary to destroy the ohject to
discover its internal condition is one of its outstanding ad-
runtages over other methods of eramination, Thus, X-rays
may be used to discover flaws and defects in metal objects,
and they may also be used to detect defects in assembled
apparatus, such as defective wiring, misalignment, ete.

In the radio field, this faculty becomes particularly ad-
vantageous. For example, in a power transformer, choke coil
or A.F. transformer, broken leads or intermittent shorts in
the device, which may be enclosed in a shield or can of con-
siderable thickness as well as being impregnated in a “pot-
ting” compound or pitch can be seen in “radiographs” of
the object.

In the radio engineering laboratory the X-ray permits
devices on life tests or overload tests to be checked at
regular intervals.

(Continued on page 169)

X-RAYS, which only a few years ago were considered to

A SIMPLE WHEATSTONE BRIDGE
CAPACITY ANALYZER

This handy device will measure capacities between 100
mmf. and 50 mf.; it will also test circuits for "shorts.”
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Fig. A. The front of the analyzer case.

is a companion unit for the All-

Wave Oscillator that appeared in
the October 1935 and January 1936 is-
sues of Radio-Craft. It not only meas-
ures the capacity of condensers in niiero-
farads but also, tests for opens and
shorts. In addition it will show visually
the actual leakage of a condenser at its
rated voltage. This device tests all kinds
of condensers—mica, paper, electrolytic
and air, from 100 mm{. to 50 mf. The
polarizing voltage can alsoc be used

HERE IS A capacity analyzer that

wherever an external vaviable “B”
source is needed up to 40 ma. This is
sufficient energy to power a 3- or 4-tube
receiver, and due to the good filtering is
quite noiseless and hum-free.

The circuit used for measuring the
capacity is the well known “bridge”
method, which is one of tha finest in
use today. In this arrangement the A.C.
voltage is balanced across a known con-
denser and is made to equal the same
value of voltage across the unknown
condenser being tested. This is accom-
plished by adjusting the variable resis-
tance R1 until there is no sound in the

Fig. |, left. The circiit
of the tester, which . >
a neon-tube indicat. .

Fig. B, right, The back ot
the chassis showing the
ositions of the parts,
including the power trans-
former and filter choke,

L&
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headphones. Now by calibrating this po-
tentiometer it is possible to have a scale
reading directly in microfarads; for the
benefit of those desirous of duplicating
this analyzer a 31%2-in. scale (see Fig. 2)
can be pasted to a piece of cardboard
and then mounted on the front panel of
their instrument. Of course it is essen-
tial that the same type of potentiometer
be used as the one specified otherwise
the calibration will not check.

The 5 standard condensers used in the
bridge were bought on the open market
and they tested quite close to their rated

(Continued on page 176)
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HOW TO IMPROVE
“"TALKIES"”

FIDELITY

There is a big field for the wide-awake
Service Man in modernizing theatre "'sound"

equipment.

EL powiToR EZ STAGE
LOUOSPEAKER
mm:cnou b :qi il
Ao
nessnunon " k]
-

b
h
)
e
A: SDUNDMEAD B8+ FADER
C:WOLTAGE AMP D+ POWER AMD
£ " LOUDSPEAKER STSTEM

F+ BUILRING ACOUSTCY

Fig. A. Details of the operator's booth and the projection and sound equipment.

LAWRENCE L. JOHNSON
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OUND AMPLIFICATION finds
its highest point of development
in the recording and reproduction
of motion pictures. Here, we find

an earnest effort to reproduce every
iota of the original sound. The work of
ERPI (Western Electric) and Photo-
phone (RCA-Victor) is outstanding in
this field of “extended-frequency opera-
tion.,”” We find the present ultimate in
perfect sound reproduction from care-
fully constructed sound stages at the
producers, to beautiful sound-repro-
ducing theatres, acoustically corrected.
It is not our purpose to go into any de-
tails concerning the recording of sound
as practiced in the studio since most
of the readers of this article will make
their contacts on reproducing appara-
tus.

ANALYSIS OF TALKIE SYSTEMS
All Talkie Systems can be divided
into this rough classification:
A. Soundhead. (Fig. 1D.)
1. Mechanical Drive or Filter.
2. The Exciter Lamp.
3. The Optical System.
4. The Photoelectric Cell.
B. The Fader. (Fig. 1C.)
C. The Voltage Amplifier. (Fig. 2.)
D. The Power Amplifier.
E. The Loudspeaking System.
1. The Monitor Loudspeaker.
2. The Filter System.
3. The Middle-Frequency Speaker.
4. The Low-Frequency Speaker.
5. The High-Frequency Speaker.
F. Acoustical Control.
1. Building Treatment.
2. Frequency Discrimination.

It is the purpose of this article to go
into the subject of extending the audio
frequency range of talking motion pie-
ture installations. This has been and is
accomplished in 4 ways: (1) A—The
use of an improved optical system to
scan the sound track on the film and,
B—insurance of smooth action on the
part of the film passing the scanning
device. {2} A—The addition of reserve
power to the amplifiers, B—the exten-
sion of the frequency range to where it
is only down plus or minus 1 decibel
{or “db.”) from 30 to 10,000 cycles per
second (or “c.p.s.”) and C—the elim-
ination of all extraneous noise and hum
from the amplifiers. (3) A—The in-
stallation of 2 or 3 loudspeakers and,
B—a filter arrangement to allot only
certain bands of frequencies to these
units. (4) The improvement of the
overall acoustics of the theater house,

FREQUENCY RANGE

The range of most of the original
talkie amplifiers was substantially flat
from 60 to 5,000 c.p.s. The public can
excuse a lot in novelty if it is new but
anything can get extremely old. Loss of
the higher frequencies places a strain
on the hearing since the ear is called
upon to supply these missing com-
ponents, and after 2 hours of this it
becomes tiresome. An analogy is to be
found in listening to a pipe organ as
heard over “the radio”’—it becomes ex-
tremely boresome. Sound engineers at-
tacked the problem vigoreoasly with the
result that modern amplifiers are only
down 1 db. over the entire audio range

(Continued on page 178)
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Fig. 2. A W.E. Co. D-49-C wide-range voltage amplifier.
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CALCULATIONS
MACHK. SPEED - 18 18S. PER SECOND (90 FT. PER. MIN)
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USEFUL CIRCUIT IDEAS

Experimenters: Here is your Opportunity to win a prize for
your pet circuit idea, if it is new, novel, and useful.
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Fig. 3, Testing I.F. transformers.
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Fig. 1. Here is & simple A.C.-D.C. test oscillator with several novel features.
FIRST PRIZE—$10.00
LOW-COST TEST OSCILLATOR.
This simple instrument will give
good results on either A.C, or D.C.
Since it is intended for such uni-
versal use, the 5-W, miniature lamp
1247 is used as shown in Fig. 1. If the

lamp lights when the plug is put
in the socket, the plug should be
reversed. Of course, a ground is
needed on the oscillator for this test.
This test should always be made,
since if the plug is not inserted in
the correct manner, the tuning con-
denser and some of the other parts
of the unit will be “hot” and unless
shielded may cause injury or damage.
The rest of the circuit is very simple
and may be followed from the dia-
gram. Either a line cord resistor or
a 30-W. lamp may be used as the
series resistance to feed the heater
of the 12A7. Standard plug-in coils
of the desired band ranges are used
for tuning.

The appearance of the completed
unit in its case is shown in Fig. A.
The use of the line cord resistance
will enable the builder to construct
a more compact unit, while the
30-W. lamp will be cheaper and will
likely be easy to obtain. The cord
should have a resistance of 350 chms,
The calibration chart may be
fastened to the cover of the box,
and the extra plug-in coils may be
mounted there also. This oscillator
iz s0 simple that it cannot get out
of order and it will be found ex-
tremely convenient to use.

Louis B. SKLAR

SECOND PRIZE-—$5.00

INCREASING VOLTAGE. The
usual full-wave rectifier circuit is
shown at Fig. 4A. Occasionally a

AWARDS IN THE CONTEST
FIRSTPRIZE .. .. ...$10.00
SECOND PRIZE . ...
THIRD PRIZE .. ... ..

Honorable Mention

5.00
5.00

higher voltage than this affords will
be needed while at the same time
retaining the advantages of full-
wave rectification. This may be ac-
complished by using the circuit at
Fig. 413, where the original equip-
ment is all used. the changes allow-
ing an increase in voltage of about
90 V, The resistors added should be
of at least 5-W. rating, and may have
a slightly different resistance value
than shown, as for example 10,000
or 15,000 ohms, but both must be
of the same value.
Roy HockiN

THIRD PRIZE—$5.00

COMPACT HIGH-VOLTAGE
SUPPLY FOR OHMMETER. The
high-resistance ranges of chmmeters
require a voltage of about 45 V. or
so and this is usually supplied by
batteries. These batteries are always
dead when needed, however, and a
powerline supply is much to be pre-
ferred. The circuit in Fig. 5 shows
how a compact supply may be made
that will give about 45 V. and up
to 4 ma. current. The power trans-
former is a 2-to-1 ratio audio unit,
over the existing windings of which
is put a third winding of No. 26
enameled wire to supply the fila-
ment of the type 30 tube, which is
used as a rectifier. About 100 turns
will be needed and if there is not
sufficient room for this winding, &
few layers of the outer insulation
may be peeled off te provide the
needed space, The necessary appara-
tus is so compact and light that it
may be added to almost any test set
without overcrowding.

J. E. Ryan,
Cape Town, S. A.

HONORABLE MENTION

SIMPLE CODE PRACTICE
OSCILLATOR. Although I had al-
ways wanted an audio oscillator to
practice the code, I never made one
as they were not simple enough. I
finally came across the circuit
shown in Fig. 2 which is extremely
simple and will work a apeaker.
The tone is changed by varying the
S.-G. resistor.

Sarosur Yucucnt

HONORABLE MENTION

TESTING I.F. TRANSFORMERS.
Sometimes a transformer is suspect-
ed of having insufficient tuning
range to reach a certain LF. This

may be due to shorted turns or any
other cause. Testing such units is
very simple if a workable receiver
having the same LF. ax the suspect-
ed unit is at hand. The doubtful
transformer is simply connected in
the control-grid circuit of the ILF.
stage of the receiver as shown in
Fig. 3. If the transformer is in zood
condition a decrease in signal
strength will be noted as its trimmer
condenser is turned. If no change
is noticed, the transformer is not
capable of tuning to the desired
range, or it is defective.
HARRY E. WESSEL

HONORABLE MENTION

A STABLE DETECTOR. Electron
coupling and push-pull detection are
quite well known. However, the par-
ticular combination shown in Fig.
6 in an excellent performer, as it is
very stable, This means that the
gain of the preceding R.F. stage
may be pushed up higher, and alw
there is no fringe howl or noisy
effects when the circuit goes into
oscillation. Hand capacity effects are
minimized. While the circuit is a
bit elaborate, the use of triode tubes
allows some simplification, and the
results are equally pleasing. This
circuit is not true push-pull, of
course, since the plates of the tubes
are in parallel,

TED PLASKIEWICY

¢ 250MMF I,:.._:ti:ﬁéi:
|

detector circuit,

Fig. &.

Push-pull

b 110v,A.C

el |
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+

NEW WINOING PUTON

C,0.2-MF,600V. TEST A\

Fig. 4. The usual full-wave rectification circuit is at left, while the improved version is at the right.

152

RADIO-CRAFT

for

Fig. 5. A junk box high-voltage power supply.
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CONSTRUCTING A 5-TUBE LOOP SET
—INTERFERENCE LOCATOR

A 3-purpose set: (1) Tracking Man-Made Static; {2) Direc-
tion Finding; and, (3) Broadcast Program Reception!

E. L. RlCHARDSiIIIIIIIIilll!llIIIIIIIIIlliIIIIIIIII|IIIIIIlIIIIIIIIIIIiIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIllIlIIIIIIilIlIIlll!lllllllllllllll

ANY SET builders and Service
M Men are on the lookout for a very

economical and efficient circuit
that can serve more than one purpose;
the following radio circuit is for a re-
ceiver of the loop-operated portable
type, which can be used for broadcast
reception and alse serve as an interfer-
ence locater. The eompleted instrument

SHI!I.DIING v

Fig. The inside of the receiver cabinet showing
how +ha batteries are fitted into the available spaca.
Note the shieiding of the complete receiver
compartment.

is here shown pictorially, and in Fig. 1
by diagran.

The receiver can be used for enter-
tainment while boating, camuing, or
motoring—that is, wherever A.C. is not
available. It can be built very compactly
and very light in weight.

There is quite a demand
portable receiver not only

for such a
for broad-

ORI T HBacAL
LS ARTENEA

Fig. A. The loop points toward the station.

cast reception, but they are also very
useful in locating interference. Very
(Continned on page 177)
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Fig. I. The set is a T.R.F. type, using

a tuned loop and 2 R.F. stages.

THE CORRECT USE OF FIXED CONDENSERS

Fig. . The input circuit of a modern superhet. receiver.

busy executive of a large radio

dealer or distributor when he is
checking over the daily reports of the
service personnel, and be amazed at
the pereentage of radio receiver trou-
bles duc to faully cond~nsers. “Shot by-
pass to R.F. screen voltage socket ter-
minals. No Reception”—one report
might read. “Open bypass condenser in
ist R.F. decoupling network causing os-
cillation and weak reception,” anothev
report will indicate. Still another might
specify “open 8 mf. electrolytic filtor,
causing weak reeeption, hum and oscil-
lation.”

As a matter of fact an analysis of
all the reports for each day or any
week, or for a whole vear, would indi-
cate that the real cause for over 50 per
eent of all service calls is attrihutable
to defective eondensers. But before we

GLANCE OVER the shoulder of any
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unjustly reason that all condenser man-
ufacturers are making poorly engi-
necred products. let us. to nse the words
of Al Smith, “look into the record” or
history of condenser applications and
design,

Years ago, when a radio receiver con-
sisted of a lonz, box-like affair using a
number of brightly illuminated bulbs
and an array of assorted batteries
which required frequent replacement,
condensers were relatively unimportant
and extremely few in the receiver. A
single 1 microfarad paper unit connect-
¢d across the “B” voltage terminals of
the set; and a small mica unit, usually
“triple-0-five” (500 mmf.), for the grid
condenser were all that would be found
in the most expensive and de-luxe sets
of that day. The larger condenser was
employed for the purpose of hypassing
the “B” battery circuit so that any R.F.

19346

The radio man will find in this
article very important data
on the application of all types
of fixed condensers in mod-
ern radio receivers.

J. T. BERNSLEY
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current in the return eirenit would en-
counter no opposition in its flow to the
ground. Of course when the batteries
were fresh and their resistance low the
bypass condenser was ineffective, but
as the battery voltage commenced drop-
ping and the resistance of each cell in-
creased then the usefulness of the by-
pass condenser was proportionately in-
creased,

Upon examining the eircuit diagram
of the tuning section of the average
modern superheterodyne receiver (see
Fig. 1), we sec a great contrast in the
applications of condensers as compared
to the receiver of earlier days. The mul-
tiplicity of elements in the new high-
fain tubes necessitates the use of bypass
condensers as essential points in the cir-
cuit to permit attaining the tremendous
gain that must be realized in each stage,

(Continued on puge 180)
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SPECIAL NOT!CE

Those questions which are found to rep-
resent the greatest general interest will be
published here, to the extent that space
permits. (At least 5 weeks must elapse
between the receipt of a question and the
appearance of its answer here.) Mark such
inquiries, “Fur Publication.”

Keplics, magazines, cte., cannot be sent
C.0.D. Lack issues of RADIO-CRAFT
prior to December. 1932. are available at
50(: per copy; u\(ept the following issues:

29, 1, 2, 3, 4. , 7.9 and 11/°30; 5, % and
J *31; and 7/°33, which are out of priut.
Succeeding issues are still available at the
reggular price of 23¢ per cony.

Inquiries to be answered by mail MUST
be accompanied by 25c¢ (stamps) for each
separate question; answers are subject to
subsequent publication if considered of ex-
ceptional interest.

Furnish sufficient information (in refer=
ence to magazine articles, be sure to men-
tion issue, page. title, author and figure
numbers), and draw a careful diagram (en
separate paper) when needed to explain
your meaning; use only one side of the
paper. List cach question. Be SURE to
sign Your name AND address.

Enclose only a STAMPED and self-ad-
dressed envelope for names and addresses
of manufacturers; or. in connection with
correspondence concerning corrections to
articles, as this information is gratis.

Individual designs can be furnished at
an additional service charge. The fee may
fve secured hy addressing the inquiry to the
SPECIAL SERVICE department, and fur-
nishing COMPI.ETE specifications of de-
sired information and available data.
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PEAK V.T. YVOLTMETER

(369) Jaros D). Weisner. Brooklyn, N. Y.

(Q.) I have need for a simple peak voltmeter
to work from the A.C. lines. I have a 0-1 ma.
meter that may be used in this equipment, this
meter being part of my multimeter test set.

(A.) A diagram of a very simple peak V.T.
voltmeter is shown in Fig. Q.369, The meter
should not be used on a lower range than 100
V., since a resistance of less than 0.1-meg. across
the electrolytic condenser will result in a slight
error. It should be remembered that this type
of meter will read 1.4 times the r.m.s. voltage,
so that if a line reads 100 V. on an ordinary
meter, the equipment described here will show
a reading of 140 V. The electrolytic condenser
must have a voltage rating as high as the high-
est voltuge to be measured. There are no ad-
justments to be mide.

tTms)intormullon reproduced by

couresy  of Nulratra
Neuws.

A SIMPLE SCRATCH FILTER

(370) Sivert N. Glarum, Pruvidence, R, [,
(Q.) Will you kindly supply me with a seratch
filter circuit that suitable for ecoupling &

- B4

-
¢ yosa
HM
PER g\l)
‘\ voLT
16
MF.
——

oy,

—

Fig. ©.369. A cnrcu:’ for @ very simple and useful
' ¥.T. voltmeter.

"
0.2-
7~ Y
.04~
'g/ » MF. -
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0l- MEG, VOLUME
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CONTROL

Fig. ©.370. Scratch filter for crystal pickup,
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Fig. ©.371. Connection for "B" return lead.

erystal phonograph pickup to a high-fidelity
amplifier?
(A.) In this connection we have been ad-

vised by the Astatic Microphone Luab., Inc., that
the circuit in Fig. Q.370 iz very efficient. With
the values shown, the resonant period is about
4,000 cycles, the amount of attenuation being
controlled by the O0.1-meg. variable resistor.
Should it be desirable to shift thix period to some
other frequency, this mny easily be done by
changing the value of either the 0.0I-mf. con-
denser or the 0.2-hy. choke.

CONDENSER ANALYZER
(A CORRECTION)

(371) Max Nathans, Bronx, N. Y.

(Q.) 1 wizh to try the circuit of the condenser
tester described by Willium Robinson on p. 13
of the July. 1936 issue of Iadio-Crajt. However
1 find that there is no return lead for the high-
voltage supply shown on Fiz. 1. Where should
this return connection be mude?

(A.) The afTected portion of Fig. 1 mentioned
above is reproduced here at Fig. Q. 371. The
remainder of the circuit is correct as shown.

We have been informed by the authur thuat
the formula on page 13 was incorrect, It should
have been as follows:
% PF=—_B .o
I D
RECEIVER DESIGNATION
(372) Johnson Latimer. Manchester. Vi,
(Q.) Can you tell me what the Q" on the

model designation of a Crosley Model 514 re-
ceiver means? Also, do service data on the
Model 534 apply to the Model 54Q) as well ?

(A.) We have been informed by the Crosley
Radio Corp. that the “Q” is simply the desizna.
tivn of the cabinet of this parti-ulur recciver.
The chassis number is 54, to whith the scrvice
data apply.

THE TERM “SOUND CELL"

(373) Mr. 8. T. Johansscn, Auckland. N, Z,

(Q.) What is the meaning of the term “sound
eell”™ as generally used for P.A. eduipment?

(A A sound el is an assembly of 2 bimorph
Ruchelle sult crystal eleents in o buke.ite frame.
The bimorph clements, in turn, are each meude
up of 2 ery<tal plates with eleetrodes attached.
cemented together so that an applicd sound will

cause a bending of the as~embly, and pr
a voltage. The meunting is such that mechanical
shoeks have little etfect on the unit. No dia-

phragm is wsed. the sound impulseg actuating the
crystel elements directhy, An exceptionally wide
fredueney range, even into the super-audble
band, and on down t, zero frequency, ney te
achicved in this construction!

RMA “CONDENSER COLOR CODE"

(371) William Darlington, Chadron. Neb.

tQ.) I have been trying to tind out if the
RMA has a standard color code for mica eon-
densers, but can find no mention of it.

tA.) The standard RMA color code for mica
condensers uses the same colors to represent
the various digits as the resistor color code.
For those not familiar with this, the following

(Continued on page 131)
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PHASING SPEAKERS

(33) Leigh B. Eshleman, Lancaster, Pa.

(Q.) While one of my P.A. outdoor systems in
which I use dynamic spcakers is perfectly stable,
I often encounter considerable feedback trouble
with another system in which I use 2 units and
horns. [ tried bypassing and filtering every audio
stage without any help. I use the same micro-
phone in both systems.

(A.) Judging from your sketch, your speakers
are placed symmetrically with relation to the
microphone and it is therefore important to see
that the 2 speakers are out of phase. Although
it has often been pointed out how to change the
voice-coil connections in order to change the
phasing of the speakers, it should also be remem-
bered that changing the field-coil connections
produces the same effect. One of the most com-
mon reasens for audio feedback and resulting
audio howl isx the presence of a peak somewhere
in the amplifier system. This condition can be
easily remedied by the use of an absorption equal-
izer. easily placed externally and connected by
means of adapters, as illustrated in Fig. 1A,

When the whole audio system has an excellent
freqauency response then the feedback will occur
at a great number of audio frequencies at one
time, resulting in a rich note. If there is a peak
present anywhere in the system then the audio
how!l will take place at that particulur frequency.

The formula for calculating inductance and
condenser values for a filter to remove a certain

frequeney is: f =
2 VLC
Audio feedback can also be reduced by the use
of an automatic volume countrol which prevents
any large signal peaks and therefore reduces
feedback.,

TUBES FOR HIGH VOLTAGE GAIN

(39) Frank A. Borden, Newark, N. J.

(Q.} I intend to build a very high-gain ampli-
fier and wonder swhether glass tubes or metal
tubes will be better to use. What is your advice?

(A.) It is found from bDractical experience
that the 6C3 and 6F5 tubes of certain makes

(Continued on page 181)
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MAKING A BEGINNER'S
2-TUBE PORTABLE

RECEIVER

This complete self-contained |
The circuit has been carefully

ittle set works like a charm!
worked out for loudspeaker

operation with only 22.5 V. plate supply.
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ERE IS just the thing for that

vacation you plan to take this

fall. It is a handy little portable

“loudspeaker” radio set that you
can take anywhere, since it is not de-
pendent on an outside power source. The
set, here illustrated, was designed pri-
marily as a headphone receiver, but
due to its tremendous velume on phones
a small magnetic speaker can be used
on loud signals. The volume probably
will be sufficient for a small room or
tent—just the thing for that camping
trip, or fishing expedition. Take this
portable wherever you travel; just un-
coil a length of wire for an antenna, and
clip a wire to the nearest ground or
(metal) tent stake, and it is all ready
to go.

The set measures only 6% x 8 x 4
ins. deep, and weighs less than 5 lbs.
The current consumption is only 100-
120 ma. on the “A” supply consisting of
2 ordinary flashlight cells; and about
1'% ma. on the “B” supply, which is
a 2212-V, unit. The set uses 2 tubes in
a regenerative circuit, using a type 32
as a screen-grid detector-amplifier, and
a 30 as an audio amplifier and output
tube. The original set was designed for

broadcast reception only, but if desired,
it can be made to include short-wave
police, amateur, and aviation frequen-
cies by simply tapping the coil as shown
in Fig. 1. By placing the coil over the
type 30 tube much space is saved with-
out in any way affecting the operation
of the set.

SENSITIVITY ON THE LOW WAVES

The set is different from an ordinary
broadcast receiver in that the broad-
cast range is divided into a high and a
low band, both to save space by using a
smaller condenser, and to Dloost the
volume on stations on the upper or 600
ke. end of the band. The lower part of
the broadcast band is covered by one
sweep of the dial, then by snapping the
toggle switch, the upper part is cov-
ered in the same way. In sets using this
type of circuit, trouble is often encoun-
tered by the shifting of the station
positions on the dial when different
lengths of antennas are used; especially
if the set is to be used in different locali-
ties and under different conditions. In
this set, this is remedied by making C1
variable; serving very nicely to bring in
the stations at the right place, and if

/YICKLER
ANt
o4 L2

ed

SPEAKER
OPENING

Fig. A. The completed receiver.

once set for a certain antenna, it need
not be changed. It is adjusted through
a small hole near the antenna clip.

CONSTRUCTION

The first component to consider in
making up this little receiver is the
coil, shown in Fig. 2B. The form size
specified is just large enough to fit over
the 30 tube. The wusual precautions
should be taken in winding the coil: all
windings should be in one direction; and
the wire should be wound on evenly and
lightly. Be sure the tickler coil is wound
at the ground end of the tuning coil, or
the cireuit will not oscillate preperly.
The leads should be left long, so they
can be soldered directly to their con-
nections. As to number of turns follow
Fig. 2B. The case is made of %-in. com-
position wood (trade names are hard-
board, masonite, and pressed wood, ob-

(Continued on page 182)
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Fig. B. Portable set, with side panel removed to show the interior layout.
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Fig. E. The complete instrument, in use in a

N THIS ISSUE, we are going to put
the finishing touches on the home-
made Cathode-Ray Oscilloscope. (In
last month’s issue, we stated that the

Vertical Amplifier could be omitted un-
til later, if desired. However, the parts
needed were included in the Parts List
given in Part II. The addition of the
Vertical Amplifier is very simple and
should be accomplished at once in order
that you may proceed with the next
part of the program. The schematic in
Part II gives all the necessary details.)
We are now going to describe the func-
tion of each control on the completed
instrument.

CASING DETAILS

The chassis is walled-in, on the left
and right sides, by sheet aluminum (see
Fig. 9, upper-left). It is recommended
that the bends be made on a tinsmith’s
“brake.” The sidewalls should have an
ample number of holes drilled for ven-
tilation purposes. The sketch shows that
a geometric pattern was followed in
our instrument. However, the builder
may use whatever pattern he desires.
Just be sure that at least 100 holes of
14 -in. dia. are drilled out.

Hexagon-head self-tapping screws,
14 -in. long, are used throughout for
fastening the sides, top and bottom. The
size of these screws is equivalent to the
6-32 machine screw. The self-tapping
screws require a No, 28 drill hole for
clearance and a No. 33 drill hole for the
self-tap. The clearance holes (No. 28)
are drilled in the sidewalls as shown on
the figure. Then the side is placed in
position on the chassis and the tap holes
may be marked off with an ice-pick or
other sharp pointed tool. In this way,
the holes in the chassis will match per-
fectly with the holes in the sidewall.

When both sidewalls have been
screwed into place, the top section
(upper-right, Fig. 9) is prepared and
the same procedure is followed.

The unit, when used in locations
which have powerful magnetie fields,
will require a galvanized sheet iron
shield surrounding the 906, as detailed
at lower-left in Fig. 9. In many cases,
though, this shield may not be needed.

Stray images might be seen on the
sereen when test leads are plugged in
and left free.

156

customer’s home.

Last, but not least, the bottom plate
is prepared. (See Fig. 9, lower-right.)
This plate requires 2 right-angle bends,
and should be lined on the side facing
inward, with thick insulating paper.
The right-angle bends are sandwiched
between the chassis and sidewalls.
Three self-tapping screws on each side
hold the bottom plate in place. Four
rubber feet are mounted, one in each
corner on the bottom. A carrying grip
handle may be added to the top section,
but may be dispensed with, if the unit
is to be used in one permanent spot.
Three pairs of test leads should be made
or purchased, as all 3 pair may be
needed on certain tests. At least one of
these test leads should be shielded with
tinned copper braid and '2-in. thick in-

CHARLES SICURANZA

G R AR TR

HOW TO MAKE AN
OSCILLOSCOPE

The author supplies considerable detail re-
garding mechanical problems, preparatory
to describing some of the innumerable uses
of this advanced tool for Service Men, etc.

PART i

sulation for use in R.F. tests.

The last item needed is an engraved
front panel card, which shows what
each knob controls. This may be made
by the builder by referring to the front
panel sketch in Part I, or may be ob-
tained for you by the author.

On the front panel of the completed
oscilloscope, there are 12 knobs and 3
pairs of tip-jacks. Each one contributes
in some way to the ease of operation,
or to convenience, or to the versatility
of the instrument in its many applica-
tions. To many, this multiplicity of
knobs may be a bit confusing at first
glance. However, if the purpose of each
control is studied and memorized in
proper order, you will appreciate them

(Continued on puge 184)
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HOW TO INSTALL A

WIRED AUDIO

P.A. SYSTEM

In this part, the author describes the amplifier which he
uses in the new P.A. system described last month.
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ciples in the radio and sound field
are here combined for a modern
public address system.

In the March issue of Radio-Craft,
the writer deseribed an amplifier of
universal design. To build the P.A. sys-
tem described in that issue, 5 stages of
this amplifier may be used, utilizing

T\VO OLD AND RELIABLE prin-

push-pull type 48 output tubes. An am-
plifier of straight A.C. or D.C. design
may be used with similar results.

The output transformer will have to
be changed to one with a 50,000-ohm
secondary (a 15-ohm winding will be
useful for a monitor speaker or for
earphones). The 50,000-ohm winding is
fed to controls LC1 to I.C5, which are

hooked up in series

(be careful not to

V.G

ground any of
these controls or
the transformer
winding).
Transformer and
leveling controls
shown in Fig. 3
are all mounted on
the master control
unit (LCl1 to 5
should be mounted
where they are
readily available

Fig. 3. Circuits of leveling controls and output stage.

but not where they

Fig. A. The amplifier and level controls,

are liable to be moved during regular
operation). Units LC6 and T2 in Fig.
3A, together with the type 48 output
tubes (tvpes 43, 2A3 or 6A3 tubes may
be used) and the necessary rectifiers,
should be mounted on the chassis with
the speaker; and the complete assembly
should be mounted in the baffle shell
(or, the complete assembly may be
mounted behind an ordinary baffle, in
the rear of an exponential horn, a radio
console or a small table-type cabinet).
Many other uses will suggest themselves
to the wide-awake Service Man or sound
company engineer,
(Continued on page 183)

A NEW ALLOY FOR
PERMANENT MAGNETS

Nipermag—the magnetic alloy which is said to have the
greatest coercive force of any commercially available

material.
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({3 IPERMAG” iz a remarkable
N permanent-magnet alloy which
has just recently been made avail-
able. To the American trade nipermag
is new, but to Europe, it is a tried and
tested magnet material which has
shown its worth for nearly 2 years.
Hundreds of thousands of loudspeakers
have been manufactured in England
using this alloy and the demand for
nipermag excited speakers is constantly
increasing.

There are many reasons why niper-
mag has had this success. It is the prod-
uet of a research laboratory devoted
exclusively to permanent-magnet de-
velopment, the purpose being to pro-
vide a superior permanent magnet
which would have high flux and coercive
force but could be manufactured readily
and consistently even in small sizes and
odd shapes, and which could be supplied
to the trade at a reasonable price.

An outstanding fact about nipermag
is its coercive force (magnetic pull) of

RADIO-CRAFT for

SEPTEMBER,

about 660 oersteds, which is substan-
tially greater than the coercive force of
any other commercially available mag-
netic material. Extreme variations of
temperature, repeated and severe me-
chanical shocks and intense stray mag-
netic fields have no effect on nipermag.
This one feature alone makes nipermag
most valuable for meters which must
retain their calibration, instruments on
airplanes and ships, loudspeakers in
hotels, farm- and auto-radio sets and
hundreds of other applications where
permanency is an asset.

From the curve shown in Fig. 1 it
may be seen that the value of H at
BHmax is 380 units, another outstand-
ing feature permitting nipermag to
have a shorter back to front length for
a given flux in an air gap. This is an im-
portant factor where compact design is
sought, such as for certain types of
loudspeakers, headphones, microphones
and so on.

With nipermag it is also possible to
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Fig. |. The B-H curve of "stock’ Nipermag. Note
the steepness of demagnetization curve at its origin
showing the high initial permeability of this material.
obtain a higher total flux and higher
flux densities in an air gap and the flux
densities of electro-excited units can be
approached or exceeded, thus leaving
no good reason for the further use of
electro magnets in many applications,
Nipermag is formed by ecasting to
(Continued on page 183)
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THE LATEST
RADIO EQUIPMENT
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An "exceptional'' set in more ways than one! (1095)

A "harness” for quick :onnecfwns.
(1099)

“Farm" set operates on 2 V.! (1100}
Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope. Kindly give {number) in above description of device,

SEPTEMBER,
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2 INDICATING

L
RECOAD

COMPART
MENT

ELECTRIC

THIS 48.TUBE PHONO.-
RADIO SET HAS 5 SPECIAL
SPEAKERS | (1095}

UILT to a special order, this

radio set establishes new stand-
ards for superlative sound repro-
duction in an instrument designed
for home use.

Until the last year or tiwo the
home set builder hus been able to
construct radio sets incorporiting
features a year in advance of com-
mercial sets. but lately it's been nin
and tuck for first place, Now, it
appears one manufacturcr has
jumped 80 far in the lead that both
the home constructor and other
manufacturers will have tu step
some to catech up.

The new set that breaks all pre-
vious records for out and out "volos-
solness” is here illustrated. Its fre-
quency range is 30 to 15,000 cycles,
with individual audio channels for
each of 3 portions of this range.
The undistorted power output is
rated at 100 W. (The power line
current consumption? Don't ask!)

Additional featurex: all-wave re-
ception, volume expander, cathode-
ray indicator tubes, automatic rec-
ord changer phonegraph, home re-
cording of spot programs. break-in
P.A. operation, continuously-variable
gelectivity, and noise-suppression
eircuit; and all the lesser features
we have come to accept as requisite
in high-grade construction.

COMPACT
ELECTROLYTICS (1096)

(Aerovox Corp.)

VAILABLE in 2 voltage ratings,

250 and 130 V., these small
units are made in capacities of 4.
%, 12, and 16 mfs. The size varies
from 23/16 ins. to 4 % ins. high,
The diameter is 1 in. for all sizes.
These units make available the last-
ing aualities of metal-cased units
with the small size of the card-

Tiny "ma’a|s'('|g;:3r best value. A portable orchestra! (1097)

board types. A much clenner-looking,
more commercial-appearing instru-
ment will result if these méw com-
ponents are employed.

UNIVERSAL-CURRENT
PORTABLE PHONO.-
RADIO (1097)
{Wholesale Radio Service Co.}

EASURING only 10% x 13% x

272 ins. long. this compact
equipment iy idea} for use in camp
or for traveling. The receiver is a
T-tube all-wave superhet. with a
6-in. dynamic spenker. The phuno,
motor is also A.C.-D.C., and the
outfit will play either 10- or 12-in,
records. Record compartment in cov.
er holds 12 large recordings. Fabri-
coid case has strong carrying handle.

VERSATILE TUBE TESTER
(1098)
{Weston Electrical Inst. Co.}

LTHOUGH designed as a com-

prehensive tube tester. this
portable and shop apparatus has
facilities for checking voltages in
3 ranges, 0 to 10, 100 and 1.000 V.,
resistances in 2 ranges, 0 to 2%,000
ohms and 0 to 2 megs.; and incor-
porates a condenser leakage tester.
Direct meter-scale readings. The line
voltage muy be checked at any time;
the power cord is fused.

BATTERY ADAPTER
"HARNESS" (1099)

HIS “harness” consists of a socket

to fit the receiver cable plux (as
for instance in D’hilco battery sets),
and various small bhluzs on  the
other end to fit into the sockets on
top of the “B” and "C* batteries.
thus adapting the plug type of bat-
tery to receivers not fitted for its
use. Available in either 7. or 8-prong
type.
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New midget-size resistor. (1101)

(noz2)

An artistic tuning accessory.

RADIO-CRAFT for

HANDSOME "FARM"
RECEIVER OPERATES ON
2 VOLTS! {1100)

(RCA Mfg. Co., Victor Div.}

DESIGNED to compare favorably
with its A.C. powered com-
petitors. in performance, abpear-
ance. and tonal qualities. this out-
stunding farm receiver embodies all
the Iatest improvements. It has an
M-tube superhet. circuit with class
B output driving a 12-in. permanent
magnet dynamic speaker; output,
2.2 W. The tuning range covers 530
to 22,000 ke., in 3 ranges; covers &
“international” $.-W. bands. Such
features as plug-in batteries, built-
in “C”-bias cells. phuno. connection,
air-dielectric  trimmers, antenna
wavetrap, iron-core LF. trans-
formers, and a cabinet of the finest
woods beautifully tinished, assure the
rurul owner of the hest to be had
in *electric” radio performance, in
2 V. “battery’” current supply.

INSULATED WIRE-WOUND
RESISTOR (1101)

IDGET, fully-insulated wire-

wound resistors are now made,

the units being the same in physi-
{Continued on page 1%6)

New wide-range test wunit, (1103)

Universal-service reproducer. (1104)

SPEED
SHIFT | |

p—

CALIBRATED R.AM. MOTOR
SPEED DIAL

Speeds variable, | fo 1,000 r.p.m. {1105)
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Schematic circuit of the easily-built

amplifier described in this item. The

feature of this unit is its ready adaptability to nearly all types of service. {1118)

AN UP.TO-DATE !8.W,
POWER AMPLIFIER (1116)
{Standard Transformer Corp.}

N AMPLIFIER, to serve pres-
ent-day requirements, should
be flexible as to use. as simple and
compaet as possible, sturdy and rigid
of construction, and have high gain.
The accompanying schematie dia-
sgram, together with a photograph.
show an 1%-W, amplificr that has
dual-channel input with accommada-
tions for input devices that require
cither high- or low-gain cireuits;
that has a buill-{n power sunply
using the latest types of metal tubes ;
and that mects the requirements as
set forth in the foregoing para-
wraphs, There is given below a de-
seription of the amplifier and a dis-
cussion of its characteristics.
Distortion and Frequency Re-
sponse.  Frequency  discrimination
and phase shift become negligible as
a result of using resistance coupling
and triodes in a preamplifier. Going
still further, the transformers are
mounted at such an angle that
chaxsix currents and stray fields are
eancelled out. In the grids’ cireuit of
the 6F6 driver, a tuned circuit is
used to raise low-frequency response
of the amplifier. Fixed bias is ac-
complished by using part of the
high voltage to a 6X35 in a voltage-
doubler circuit and is fillered with
2 condensers and a high-impedance
choke, and it is then fed to the con-
trol-grids of the power tubes through
the input transformer. The 6F6
tubes draw very little control-grid
current 80 that the direct current
flowing in the input transformer
secondary is negligible. The output
transformer has a proper plate-to-
plate load when the correct load is
{Continued on page 187)
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Small "alnico" dynamic. (1117)

- A B CoOD
) o0

HIGH
IMPEDANCE

A B CD
£

LOW
MPLOANCE

5.IN. ALNICO-MAGNET
DYNAMIC REPRODUCER
(1117)

MALL size and high efficiency

charncterize this unit. It is the
smallest speaker of its type on the
market and is just the thing for use
in portable and other compact re-
ceivers, It may he had either with a
very compact output transformer or
with the vaiee coil leads terminating
in pin-jacks. The voice coil resis-
tance is 3.5 ohms, and the air gap
is completely protected from foreign
matter by means of a dust cover.
The magnet is of special nipermag
alloy and is said to be unharmed by
rough treatment, ete.

"DUAL-IMPEDANCE"
VELOCITY MICROPHONE
(1118)

(Amperite Corp.}

€4\ UAL impedance” is a new idea

in velocity microphones that
permits the unit to be used directly
with either a high- or low-impedance
input. This is accomplished without
any loss in efficieney by using a
specinlly-designed transformer and a
shielded, 4-tonductor microphone
cable. The cable is terminated with
a b-prong female plug.

The microphone is chanxed to
low- (200-0chm) or high-impedance
automatically by plugeing in the
proper male plug, which alters the
circuit as shown diagrammatically.
By the use of this method, no un-
desirable dead windings are left in
the microphone transformer. For
only high-impedanee inputs, the
standard high-impedance microphone
should be used. The dual impedance,
however, is very useful when both
low and high impedance input might
be encountered. Furnished with
shock absorber.

INDICATOR "EYE —

The complete amplifier represented by diagram at left. (I118)

MEW PHASE-ROTATION
INDICATOR {1119)
(General Electric Co.}

PHASE-ROTATION indicator,

in which the outstanding inno-
vation ix the complete lack of move
ing parts, has just been anneounced.
Weirhing only 12 ozs. and having
over-all dimensions of 5% x 3f; x 3
ins. deep. it can be carried around
cusily. This instrument will be found
very useful in 3-phase testing and
installation work, such as the test-
ing and instaliation of 3-phase me-
ters and motors.

The new phuse-rotation indicator
employs 2 neon glow lamps and a
simple circuit (here diagrammed)
which requires no adjustment. Suit-
able terminals are proevided for con-
nection to 110-, 220, or 440- V. cir-
cuits. Operation 60, 50 or 25 cycles.

Operation is simple and sure.
Pressing a centrally-located button
lights both of the glow lamps. The
button is then released—and phase-
rotation, clockwise or counterclock-

wise, is shown by which one of the

lamps remains lighted.

This indieator makes use of a
small condenser connected in Y with
2 small ncon lamps across the
3-phase circuit to be tested. An un-
equal distribution of voltages in the
3-arms of the Y network occurs and
the voltage across 1 neon lamp be-
comes considerably greater than
that across the other for a given
phase rotation. In fact, the voliage
acrogs the latter lamp falls below jts
minimum breakdawn or ignition
value. and the lamp ceases to glow,
Consequently, only 1 of the neun
lamps glows at a time; the 1 that
glows indicates the phase rotation of
the applied voltage.

In order that the apparatus may
be universally applicable. for use on
any standard line voltage, n voltage
divider is employed, with taps which
enable the user to work on lines
up to 460 V,

(Continued on page 192)

_ TEST
L7 BUTTON

Phase-rotation indicator. (1119}

- NEON
1 = TUBL 5
&

\j

460V, 230v. 1SV NSV 230V 460V

Circuit, rotation indicator. (1119)

Dual-Impedance dynamic mike. {1118}
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A 2~coii {A) and 3-coil (8) LF.T. unit, (1121)

Circuits of new LF.T. units. (1121)
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LTHOUGH this receiver is only of medium size (see

A heading illustration, this is Fig. B), it possesses the

valuable merits of superb tone and performance gained

by circuit refinements lacking in the small receiver described
in Part I (April, 1936—“a 10-tube set”).

Unlike the other both the full range and the low-frequency
outputs of the set are separately attenuated, permitting
tonal balances which make possible many striking effects.
Thus at low volume, when the bass response of a common
set would be entirely negligible, the highs on this one may be
cut down until the low notes are up to a satisfactory ratio,
no matter how loud you may prefer them, and still the overall
response will remain undistorted and clear. This character-
istic is unique in receiver practice, but allows unheard-of
flexibility.

Continuing the policy of previous articles on the subject
of “direct-impedance amplification,” no attempt will be made
to present all-wave tuning systems. It is believed that the
audio circuit itself is intricate enough, largely because of
its newness, to make it preferable that the constructor's
mind should not be further confused by unnecessary details.
There is no objection to building up the R.F, end to any
degree.
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Fig. 3. Speaker response curves with low-note booster.

DIRECT-IMPEDANCE
AMPLIFICATION

Here is a larger set of the type described in
the April 1936 issue — for advanced set
builders.

PART Il—A 14-TUBE SET
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For high-fidelity performance, however, it should never
be overlooked that the maximum of operating stability and
quietness are the two most desirable features.

ELECTRICAL CHARACTERISTICS

For those unfamiliar with the circuit, the operation of
direct-impedance amplification is sometimes a mystery.
While some phases of designing such an amplifier are com-
plicated, the method of obtaining plate voltages and grid
biases is simple. It will probably be noticed by the careful
reader that all bias resistors and bypass condensers nor-
mally found are missing! It is the absence of these disturbing
factors as well as the direct coupling between stages which
accounts for the remarkably wide frequency range and low
harmonic content.

Referring to the schematic circuit, Fig. 2, it will be noted
that tubes V5 and V6 are in series, with the cathode of V6
separated from the plate of V5 only by the choke, G. Since
several milliamperes of current are flowing through them,
there is a drop across choke G which provides the correct
control-grid bias for V6. The plate resistance of V5 keeps the
plate voltage at a satisfactorily high level. Being diode
biased, the 55 tube (V5) has a varying plate resistance due
to the changing signals. However, the plate potential is
thus forced to vary in direct proportion, accerdingly forcing
more or less current through the tube.

The overall current variations of tubes V5 and V6 are
therefore kept at a much more uniform value and may be
kept practically constant within the operating limits of the
tubes. Therefore the voltage drop across choke H provides
a constant bias for the 59s (V8, V9 and V10).

The two tubes (V5) and (V6) and chokes G and H being
in effect a resistance, the higher the voltage applied to the
plate of V6 the greater will be the amount of current which

(Continued on page 191)
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The low- and high-frequency outputs are attenuated separataly.
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CORNERSTONES OF RADIO

—PHASE

The author, a well-known engineer, portrays in his simplest
manner a fundamental action of alternating current.

E. W. SLOPE

AR T T DT 0 RN AN TR IR TR RO 0 OO TR N I PA RT " I

FTER WE have seen in Parts I
and II of our series, “Corner-
stones of Radio” (Radio-Craft,
March and April, 1936) that the

famous bugaboos of radiotechnique the
“Ohms Law” and the “Wheatstone
Bridge” involve nothing which cannot
be understood by any beginner gifted
with comonon sense, there is no reason
why we should not try to discover what
is actually meant by and involved in the
expression “p-h-a-s-e”, which often ap-
pears in articles dealing with the func-
tion of certain radio circuits.

SAYS "WEBSTER'S"

A well-known trick to be used in case
we don’t know what a word means is to
consult a dictionary, and this very use-
ful book tells us that “phase” is a word
of Greek origin which means: “to make”
or “fo appear”. In some dictionaries we
find the additional explanation that
“phase” means: “in uniform ecircular
motion, simple harmonic motion, or in
the periodie changes of any magnitude
varying according to a simple harmonic
law (as sound vibration, alternating
electric currents, etc.), the point of
stage in the period to which the rotation,
oscillation, or variation has advanced,
considered in its relation to a standard
position or assumed instant of starting.”

This explanation which is given by
the newest Webster is one of the best
and shortest descriptions ever written,
but nevertheless, it involves too many
functions and factors. It can confuse
even a Professor of Physics, the poor
beginner is left as wise as before he
consulted our old friend, “the Webster.”

The effect of this experience with the
dictionary will only be an amplifica-
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tion of the widely held opinion among
radio beginners that “Phase” must be
something reserved for scientists only,
or at least for people who read a heavy
mathematical book instead of a news-
paper each morning while having break-
fast!

As the following description will
prove, thls opinion does not hit the
mark since “that certain something,”
with the Greck name “phase” which
puzzles our minds so much, can actually
be understood by any one of us. “Phase”
is not a factor governing electrical func-
tions alone. Tt governs also the most
simple happenings in our daily life. Of
course we do not call it on such occa-
sions by its Greek name, but we actually
mean one and the same thing that en-
gineers and scientists have in mind
when they use the Greek word.

To begin with, let us forget entirely
about the word “phase” and talk about
something which is very familiar to all
of us—for instance, let us speak about
a city.

THERE IS “PHASE" IN CITY TRAFFIC!

The city which we shall diseuss, and
which we shall call “X,” is shown at
A in Fig. 10. We see there many broad
avenues and smaller sidestreets, and
also a very broad Main Street with a
street car system which provides the
inhabitants of this city with the neces-
sary means of cheap transportation. As
the map indicates, the business district
with its great factories, ete., is located
uptown, while the residential section is
concentrated in the downtown part.

Each morning when the inhabitants
of this city go to work a traffic rush in
the uptown direction is created; a simi-
lar traffic boom, but in reversed direc-
tion, occurs in the hours after office
closing.

Since the fluctuations of the traffic
load are of great economical importance
for the company which operates the
street car system, no one will be sur-
prised to learn that this company made
a thorough census to determine the
traffic load during different hours of the
day.

Something about rush hours. As in-
dicated in Fig. 10B, there are in the
early morning hours (between 3 and 4
o’clock) only 1,000 persons who are
using the street cars in an uptown di-
rection. In the next hour {(or between
4 and 5 o’cloek, a.m.) the number of
uptown passengers increases to 3,200

(Continued on page 188)
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Radio Service Data Sheet 175

GENERAL ELECTRIC MOCDEL A-83 AND A-85 8-TUBE ALL-WAVE SUPERHETERODYNE
(Features: tuning range, 540 to 18,000 kc.; metal tubes; speech clarifier; push-pull cutput: special tuning dial.}

All socket voltages are given in the small
detuil drawing. These are measured with a
1,000 ohms-per-volt meter, and a 1l V.
power sunpply. There should be no siznal
input. The eathwle currents are as follows: |‘
V1, =7 ma.; V2, 10 ma.; V3, 85 ma.; V4,

O; Vi. 05-ma.; V6, V7, 30 ma. each; Vi,
RT ma. The power consumption isx 100 W.
for the 60-cycle model, and the power output
is 6 W. undistorted and 11 W. maximum. The
set is available with power transformers for
25 to 60 cyeles and 105 to 2530 V. The align-
ment of the receiver is aecomplished at the
following frequencics: L1, 465 ke.: Band
“BTL 550 and 1500 ke.; Band ©°C”, 5.220 ke
Band "D, 18.000 kc. A calibrated test oscil-
lator is necessury, as well 43 an output meter

which iz attached to the output transformer. cause false readings. A tuning waml may be
The lowest possible output from the test used to check the setting of the various trime
oscillator should be used that gives sufficient mers before actual adjustments are started.
deflection of the output meter, in order that In this manner it may be found that some
the A.V.C. action of the circuit will not of the circuits do not need changing.
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ARVIN MODEL 7 5-TUBE AUTO SUPERHETERODYNE RECEIVER
[Features: economical operation; R.F. stage; silent tuning.}

The operating voliages for this receiver readings are taken with a meter of 1,000 multiple purposes makes it necessary to u-e
are shown in the table herewith; ohms-per-volt or higher. A tolerance of blus care when servicing the set, as any long, un-
2, : or minus 20 per cent on all readings is allow- shielded leads will probably cause feedback

T\lylll'f 1912‘:;8 ?0-0(: (")a‘:h. }{o.(;lﬁr able. For silent-tuning action, disconnect the and circuit oscillation. This is esbecially true
Vaes ,',20 100 53 6.0 0.2-meg. resistor from the cathode of tube of tube V1. which is used as a pentode R.F.
V3 520 100 3'5 ‘._'0 V3 and connect direct to ground. No other amplifier and a triede A.F. amplifier. Do not
Vi 205 220 18" 6.0 chunges are needed. Note that the LF. of radically change the location of the leads to
v5 "3{)’(1\ c) — 230 le) 150 ke. enables a high gain to be obtained the socket of this tube. or trouble will result.
- A : with the pentode section of the 6B7 aus the Resistors Z and Y may be varied from 200 to

*Trigde plate, 50 V.; **anade grid, 175 V.; only LF. amplifier tube. The fact that the 500, and from 20.000 to 50.000 ohms, respece
grid No. 1, 5 to 10 V., both at 1.500 kc. These first 3 tubes of the receiver are all used for tively, to change the sensitivity.
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MORE TAXES!

RADIO-CRAFT, ORSMA Dept.:

Recently there was proposed in
the City Council an ordinance which,
if it goes through, will mean a tax
of #25.00 per annum for an Elec-
tricians leense! The wmanner in
which this ordinance is worded has
given the Service Men in this area
cause for fear Jest they be included
under the clasgification of Elee-
trician.

Our organization has definitely de-
clared itself against licensing of
the Service industry, for we believe
too much politics would enter and
the entire system would then be-
come worthless as far as protection
is concerned. Then the tax would
only become an extra burden of ex-
pense levied upon the already hard
hit Service Man. At this writing the
ordinance has not yet been acted
upon, and we have worked diligently
on members of the City Council to
have them vote against it.

At an open meeting of PRSMA in
April the attendance received a
highly enlightening and exhaustive
lecture covering Air-Cell and layer-
built batteries. Mr. Fox of the Na-
tional Carbon Co. knew his sub-
ject thoroughly and delivered it in a
concise interesting manner. At the
special meeting on April 14, the

'MEMB .
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General Electric Co. sent us their
ace lecturer on highly technical sub-~
jects, Mr. Shaw, who gave an ex-
planation of the function of each
part of the conventional super-
heterodyne receiver from a thor-
oughly practical standpoint, The in-

formation given by Mr. Shaw did
not concern any specific make or
model, but were applicable to prac-
tically any present-day radio. To cap
this excellent presentation, everyone
present was given a mimeographed
copy of the entire lecture, so that

Fi?;

A. Mr. Clive W. Keemer at work in his Service shop
reproduction of which appeared in the Feb., 1938 *'S

at Dayton, Ohio,
yivania News').

READERS’' DEPARTMENT
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THE "LAZYMAN 4"

Spokane, Wash.:

Please advise me in regard to
the diagram reproduced in Fig. 1.
which is part of the circuit of the
“Lazyman 4" receiver, which was
described in Radio-Craft for October,
1935.

I thought perhaps there was &
misprint on the diagram, but it
may be merely my unfamiliarity
with the circuit.

JiM ENGLISH

We print herewith, Fig. 1, a sec-
tion of the original circuit with the
correction noted.

A COMPLAINT

Delmar, Del.:

Enclosed find $1.00 for a trial sub-
scription to Radio-Craft.

But if you people don't soon pub-
lish some information regarding
farm receivers, 32 V., 6 V_ battery,
and 2 V. Air-Cell type, I'll be darned
if I ever look at an issue apain.

I belong to a Rural Service Men's
Correspondence Club (I'm No, 87)
and I could show you letter after
letter saying that the writer had
quit Radioc-Craft or some other mag-
azine because they refuse to give
schematics and information on
farm-type receivers. Why not pub-
lish a manual of Battery and Farm

RADIO-CRAFT for

SEPTEMBER,

Radios? Also why not publish some
data on vibrators giving funda-
mental circuits of the different
types? And last but not least how
about a treasure finder that really
works. Three of us have built the
one in the Oct., 1935 issue and can
et no results of any kind. The other
builders are licensed hams and have
built their own transmitters and re-
ceivers, and both say the diagram is

a dud. H. L. Pucu

After reading the above letter.
we wondered if we had really been
neglecting the rural Service Men
and others who have to depend upon
batteries for all power. A hasty
check of the 7 issues published so
far this year revealed that there
have been 6 data sheet diugrams on
farm rececivers, all types, 2 V., 6 V.,
and 32 V. being represented. Besides
this there were over a dozen other
battery receivers of all kinds de-
seribed, most of these being con-
struction articles! And all this does
not take into consideration the
large number of 6 V. auto receivers,
which are ideal for rural use due
to their high sensitivity. So we feel
that Mr. Pugh is a bit hasty in
complaining of the lack of material.
as the field certainly appears to
have been well covered.

An elemental article on the cir-
cuits and shortcomings of different
types of vibrators appears on Page
278% of the November, 1935 issue of

1936

Radio-Craft.

Additional hints on the treasure
locator are given in the May, 1936
issue, Page 692. The circuit has
been checked and is known to be
correct.

Future issues of Radio-Craft will
take into consideration all the items
mentioned by our discerning con-
tributor, whose comments are deep~
ly appreciated.

AMERICAN TACTICSI?

Bombay, India:

I was certainly glad to see that
a fellow countryman had done the
American Radio Manufacturers a
good turn by stating the trouble he
has been having from radie re-
tailers in England. (. 465, Feb.,

TH
WIRES ARE
JOINED
HERE

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

For mutual

he could take it home for study or
reference.

The next lecture in the PRSMA
Service Course achedule will be pre-
gented by Mr. John Hrechner and
will have to do with Magnetism,
Self Inductance, and Mutual In-
ductance.

PauL G. FREED

We wish other Service organiza-
tions would keep us as well informed
on local happenings as does the
Philadelphian Radio Service Mens’
Association. through Mr. Freed,
who is Chairman of the Publicity
Committee.

A NOVEL TEST

RADIO-CRAFT, OrsMa Dept.:

For the first time since I have
been accepted as an Associate Mem-
ber of ORSMA, I am sending in a
couple of ideas which may save time
for other Service Men.

One is a test for the condensers
of a receiver power pack. A simple
and quick test for suspected units
in those receivers which use heater-
type tubes is as follows: with the
recciver in operation, turn the
volume control up te normal volume,
then pull the power plug fram its
socket. If the sound from the re-

(Continued on page 185)

An Exchange Post
For Readers' Ideas

1936 Radio-craft.)

It would probably surprise a cer-
tain 28-tube custom built radio
maker to know that the retail price
of his chassis is £155/-! The same
in India with 50%% customs duty and
discounts retailed net for Rs.1,000/-
when the distributors were The
Automobile Co. Ltd., who are a well-
known firm of repute. With the
changing of the distributorship the

rice is now Rs.2000/-! In the
same manner the Pilot set is sold
here for Rs.700/- whereas the cor-
responding Phileco 116B seclls for
Rs.420/-. (One Rs. = about 88c.
—FEditer.)

Very few dealers here know what
real gervicing means yet every petty
shop has become a dealer in Amer-

(Continued on page 183)

Fig. 1. A slight change is necessary in the circuit of the “'Lazyman 4.
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PILOT MODELS 253 AND 255 5-TUBE é V. RECEIVERS
{Features: range, 14 to 2,000 meters on Model 255; 16 to 550 on Model 253; synchronous rectifier; triple-winding 1. F. transformers.)

The model 255 which has a long-wave band
of 750 to 2,000 meters is sold in the European
area only. The only difference in this sct is
that it has the enils and associated eauipment
for the extra band. These are shown on the
circuit diagram in dotted form. to distinguizh
it from the circuit of the Model 253. These
receivers are intended for use on farms and

in any isolated locations where there are
no commercial power lines available. A
100-A.-hour battery is recommended. and

may he used with one of the wind-driven
generators to keep the battery charged. The
blue wire from the receiver is connected to
the antenna, and the black, glazed wire to
ground. although the latter may be found
unnecessary in many cases. These receivers
may be used with a phono pickup, and for
this purpose a jack will be found located on

’ 2500Mms | OET 14 05C

the rear of the chassis. The pickup should
be of the high-impedance type. The voltages
in the sct are us follows:

Tube Ieater Plate Cath. S.-G.
Vi 6.0 135 4 100
vz 6.0 135 1.2 50
V3 6.0 135 4 100
Vi 6.0 60 1 —
Vi 6.0 118 10 125

These should be mcasured at the tube sockets
with a2 L000 ohms-per-volt meter. The power
output of the receivers is 0.75-W. undistorted
and 1 W. maximum. When connecting the
set to the battery, make certain that the red
lead from the set is connected to the positive
terminal of the battery and the black lead
to the negative terminal, Failure to take this

precaution may result in damage to the set.
To remove the chassis from the cabinet, pro-
ceed as follows: disconnect the battery from
the set, remove the slip-on knobs and felt
washers from the controls and loosen the set-
serew from the tuning knob. remove the
speaker plug from the socket at the rear of
the chassis, remove the 4 mounting screws
located underneath the cabinct. When align-
ing the LF. transformers, all 3 adjustments
of each are tuned in succession, instead of
the 2 as in the more usual double-tuned units.
Align Model 253 at 1.500 and 600 ke. on
B.C. band, 6,000 kec. on band 2. and 18,000 ke,
on band 1. Model 253 is aligned at 730 and
2,000 meters on High Band. 200 and 500
meters on B.C. band, 419 meters and 17 meters
on S.W. Band. When making repairs on this
receiver never use any but rosin-core solder,
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GENERAL ELECTRIC MODEL A-54 5-TUBE A.C..D.C. SUPERHETERODYNE

(Features: all-metal tubes; dual-band operation; tone control; bl%-in. dynamic speaker.}

545 MME
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All voltages for this receiver are shown on
the small detail drawing. The power output
is 0.4-W. undistorted and 1.1 W, maximum.
The power drawn from the line is 60 W. The
voltages shown are measured at a line voltage
of 120 V. either A.C. or D.C. and dial at
1,000 ke. with no signal input. Plate cur-
rents on A.C. are: VI, 1.4 ma. for the con-
verter and 1.9 ma. for the osc.; V2, 1.9 ma.:
V3, 0.2-ma.; V4, 17.3 ma.; V5, “B4+", 46
ma., epeaker ficld, 44 ma. Values are slightly
less on D.C., except for those on V5, which
are slightly higher. Alignment frequencies
are 465 kec. for 1.F., 1,600 and 580 kc. for
B.C. band, and 6,000 kc. on short-wave band.
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For LF. alignment the lead from the test
oscillator is connected to the cap of V1.
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177 Radio Service Data Sheet

CROSLEY MODEL 2-C-1 2-TUBE T.R.F. A.C.-D.C. COMPACT RECEIVER

{Features: small size; 2 dual purpose tubes; speaker reception; regeneration.)

Hydrolene. The back plate of the cabinet
must first be removed by taking out the 2
screws. The detector is of the regenerative
type in order that the receiver may have
sufficient sensitivity. Regeneration is con-
trolled by meuans of the volume eontroel in the
usual manner. Operation of the receiver near

This novel midget receiver uses only 2
tuhes, from which the results of 1 ure ob-
tained! The operating voltages are as fol-
lows:

Tube Plate 8.-G. C.-G. Cath. Heater
V1 (Pen.) 125 125 0 5-30 6.5

(Tri.) 30 - 0 same same the point of oscillation will cause an inerease
V2 (Pen.) 115 125 o 10 12.5 in sensitivity and also the selectivity will be
(Rec.) 1176 — ~— 135 same much greater. The power cord contains the

series line resistor.

These values are taken with a line voltage
of 117.5 V. and read on a 1.000 ohms-per-
volt meter on the 250 V. scale. Values of plus
or minus 10 per cent of the above table may
be considered satisfactory. An nerial of from
35 to 50 ft. length should be used with the
set, and is connected to the end of the aerial
lead that comes out of the set. Never use
a ground connection on the receiver as it
may be badly damaged. Care should be taken
not to bump the front panel of the case as
this acts as a loudspeaker diaphragm, and
a hard knock may ruin the speaker. When- 180V
ever the chassis is to be removed from the /
cabinet., the speaker drive pin must be un- i
soldered from the speaker motor. The pin
should be unfastened at the lower end of the 0‘42':5
drive rod coming from the motor. Do not use T lsov.
common glue to fasten the front of the
cabinet in place, as it should be held with QL g swi, GaNGED

.05-MF.

} 008-MF
1 MEG 160V

32s OHM')
RES. IN
Pw'R.CORD

FAIRBANKS-MORSE MODEL 90 9-TUBE ALL-WAVE SUPERHETERODYNE

(Features: metal tubes; fidelity control; tuning meter; tone control.)

TF2.6K7 6 82 chassis and some of the 90s have the in the receiver are given in the following
/ “shadow line” type of tuning indicator. This table:
meter is in the circuit only when the fidelity
switeh is in the *sharp” position, to en- Tube Plate S"(E' Sug.-G. C'(;G' Cat;'
courage the use of this position for tuning. 35, gio :23 0 3
Some of the Model 90 chassis use the 6E3 vi 263 lgg '; 0 b
tuning tube, the connections being made as vi 26 12 5.5 0 5:
shown in the small detail diagram. This tun- vees %2 i o <
ing arran@ement alse works only in the VZ 1-0‘ 0 13.5
“sharp” position of the fidelity switch. The g2 o orc %60  — 0 15
5w third dimension tone which is a feature of i . - &
I . A . & V9 AC. — — —_ 335
' this receiver is in effect only in the broad Vio*s* 20 — — 0 0

position. In the sharp position, the receiver

MFE.

The Mode! 90 chassis is very similar to the

model ¥2, except that the latter uses glass
tubes of the 6 V. series. The Model B2 uses
only 8 tubes since the double diode-triode type
85 is employed, while in the Model 90 sep-
arate tubes are in this position. All of the

is as selective as the ordinary receiver, and
is not able to pass the broad band of fre.
quencies needed for high fidelity. In the
“third-dimension” position, the I.F. band
width is increased to about 30 ke. Power
transformers are made for any desired power
supply. as well as a universal transformer
which may be used on any A.C. power line.
The operating voltages at various positions

*The oscillator plate voltage is 130 and the
oscillator grid voltage is —8. **The plate
voltage is on terminal No. 3. ***Target
voltage is 250. When this tube is used the
other voltages vary slightly frem those shown
above. The voltages given are exact for Model
%0 with the shadow-type tuning indicator.
The doublet antenna is used only on the
shortest wave band.

1.F2 " S0000HMS
K7y  (EACH)

T R.E OET.1 8 OSL AVE FDET2 | 0.5- .
6A8 (6HE / WMEG gscs

PRTTTA)

YGLUME
CONTROL

M

MME
(EACH)

1.F 456 KC.

-
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- THE /G HAVE
e~

YOUR eyes and the MAGIC |
| TUBE see all, know all .. .

Quick as a Wink!

CAPACITOR ANALYZER

RESISTANCE BRIDGE

Why guess, when you can KNOW sol
easily! This scientific instrument tells
the complete story of a condenser with-
out reference to charts or tables. Saves
you time, trouble and money.
Capacity, power factor, leakage,
resistance, all read directly on
the panel. The highly sensitive
| No. 6E5 Cathode Ray Tube is
used for balancing. Dials are
color-coded to match settings. A |
refined and extended Wien
bridge, built into instantly use-
ful form for laboratory, shop
and field work. A new and I
advanced necessity, obtainable
from our jobbers everywhere.

Type CB-1-60 |
110 volts, 60 cycles
List Price.......%$32.00

Lesg tube
] Deole'r"su)l\;et. .. 319_2_0_

Loesg tubes
Type CB-2-U
| 110-220 voits, 25-60 cycles
List Price.......%$40.00

| Dealer’s Net.., .324-'-9-0- !

|
Jobbers in All Leading Cities

. SOLAR MFG. CORP.
5$99-601 Broadway, New York City

FOR HELPFUL
Mal

ANALYZER INFORMATION
L THIS COUPON

Name

Firm .ooiieiinienn..

|Street.................... .....
[City._ ................. State ...... [

RADIO-CRAFT
BUILD THE "TALKING BRIEFCASE" RECEIVER

{Continued from page 137)

to the briefcase handle so that it is as inconspicu-
ous as possible,

LIST OF PARTS

The following are the parts required for
constructing and operating The Briefcase Porta-
ble Receiver:

One leather brief case, 16 x 11 ins;

One Whaolesale Hadio Service 3-gang variable
condenser, smallest dimensions possible;

*Two high-gain R.F. coils, shielded;

*One high-gain Ant. coil, shielded;

*Three 4-prong wafer sockets;

*One 5.prong wafer socket;

One Electrad volume control, 0.25-meg., with
D.P.S.T. switch;
Three Continental Carbon resistors, 0.25-meg.,

%-W.;
One Continental Carbon resistor, 0.1-meg., 13-W.
One Continental Carbon resistor, 0.5-meg., 14-W.
One Electrad wire-wound fixed resistor, 3 ohms,
for filament circuit;

Four Cornell-Dubilier tubular condensers, ,05-
mf., (600 V, type);
Two Cornell-Dubilier tubular condensers, 0.1-

mf., (600 V. type);

One Cornell-Dubilier mica fixed condenser, 500
mmf.;

One Cornell-Dubilier tubular condenser, 0.003 mf.,
(600-V. type) ;

“One permanent-magnet dynamic speaker. 5 in.
0.D.. with output transformer to match a
1F4 tube;

Two Raytheon type 1A4 tubes:

One Raytheon type 1F4 tube;

for SEPTEMBER, 1936

One Raytheon type 32 tube;

*One 3 V. "A" cell, type X200;

*One 7.5 V. "C"” Battery, type X204;

*Three 45 V. “B" batteries, type X203;

One Wholesale Radio Service airplane-style tun-
ing dial, with escutcheen plate and 3-in. calie
brated circular scale:

One Radio City Products lab. type knob, 1 in.
size;

One plain knob for volume control;

Two Paragon bevel gears, 45 deg. type-1-1 ratio;
Miscellaneous parts, such as aluminum for

chassis and shelf, brackets, screws, bolts, hook-

up wire, solder, ete.
*Name and address of manufacturer will be
sent upon request.

TUNIN GANGED
KNOBG TUNING
CONDENSER

1701 RATIQ
45° BEVEL
GEARS

Fig. 2. The gear condenser drive mechanism.

covers the wavelengths of 8,000 to 5 meters and
can be extended to 2 meters if desired. Funda-
mental frequencies are used throughout. Hand
calibrated scales are fastened in a frame on
the top of the instrument. Note the interesting
dial with its vernier adijustment knob at the
side of the main tuning knob.

2 INTERESTING CIRCUITS

ANY interesting circuits have appeared in

recent issues of the popular European
magazines—a few of which we have published
in past issues to show our American readers
just what is taking place, technically, on the
other side of the Atlantic.

| Fig. E. A disguised radio set of German origin.

Please Say That You Saw It in RaDp10-CRAFT

INTERNATIONAL RADIO REVIEW

{Continued from page 140)

The first (Fig. 1) is taken from the English
magazine, Practical and Amateur Wireless
(London), and gives the circuit of an inexpen-
sive set designed particularly for high-quality
reception of the local stations. It is a set which
might be described as approaching high fidelity
gince the cost factor has been made an im-
bortant one.

As shown, the set uses a single stage of tuned
R.F. direct-coupled to the aerial; and coupled
to the detector through a band filter. The de-
tector uses the power-grid detection circuit in-
corporating a triode, since this detector has
been shown to give high-quality detection (ac-
cording to the author) and has the advantage
over diode detectors of amplifying the signals.
The detector is coupled through a high-quality
push-pull transformer to the triode cutput tubes.

The quality of reception of this set depends,
of course, on the fidelity of the speaker used as
well as the parts used throughout. It can be
made to supply good reception on nearby sta-
tions and should not cost more than a nominal
amount.

The second cirenit (Fig. 2), a superhet, i
shown to demonstrate the trend in sets of a
well-known manufacturer in Germany. This eir-
cuit, which appeared in Rafa (Stuttgart, Ger-
many), uses the multiple-element tubes made by
Loewe Company. With the combination used,
there are actually only 8 tubes in the set!

NOVEL FRENCH SET

NEW radio receiver in the modern mode

was illustrated in Toute Le Radio (I'aris),
recently. This set, which uses 5 tubes, is a super-
het. which is housed in a novel cabinet, shown
in Fig. D. In this cabipet, the speaker is located
in the base. protected by a metal grille, and the
receiver chassis is enclosed in the upper portion
of the table, with a hinged front panel to cover
the control panel. The set. closed, appears to be
an attractive modernistic table.

A GERMAN SET

NOTHER disguised receiver is shown in

Fig. E. This set, which hails from Germany
is made in the form of an incidental table to set
beside your favorite chair. The controls are in
the top and are concealed by a sliding panel as
shown in the insert. The speaker is in the gide
of the table, back of the grille.
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THE "TRAVELER'S
COMPANION" 2-TUBE ALL-
WAVE A.C.-D.C. SET

(Continued from page 145)

for

style glass tubes such ag the 76s or 37a. The pen-
tode portion of the 12A7 is ideal for the usage
imposed upon it in this particular circuit. It
has a power output of over 1:-W. at 135 V.,
wliich makes it equivalent to a type 38 output
tube. The I).C. load current of the rectifier sce-
tion is limited to 30 ma.. but this is more than
sufficient to take eare of thisv small receiver.

The construction of the Traveler's Companion
is simplified due to the fact that the partz are
few in number. The antenna trimmer is mounted
on the left side wall of the carrying case. It hus
a short shaft sollered to the adjusting screw and
a2 knob fastened to the shaft. The tuning con-
denser amd the potentiometer-switch  are
mounted on the front wall. The twin phone jack
is mounted on the rear wall. The 12A7 tube
socket is mounted in a horizontal position on
the inside wall by means of two %-in. insulated
bushings. The coil socket and the 6C5 tube socket
arc mounted in a vertical position by insulated
bushings on the base of the case. All other parts
are fitted onto the bottom of the case. The
antenna trimmer and jacks must be well in-
sulated from the metal case. The potentiometer.
alzo, must be of the type which will not short-
circuit against the case. Be sure that both tubes
are OK.

The wiring can be completed in a very short
time. The socket connections are shown on the
schematic diafram. These are to be followed
with special care as an error in connecting up
one of the 7 terminals of the 12A7 tube will pre-
vent the set from operating properly. It is sug-
gested that the grid circuits be wired in first,
then plates. cathodes. bypass condensers and
finally, the filament circuit. Solder a flexible
wire to the antenna trimmer for the aerial con-
nection. This set requires no grouad connection
and in fact, none is to be used.

LIST OF PARTS

One Hammarlund antenna ttimmer., 10 to 50
mmf.. type MICS-70, C1;

One Hammarlund midget condenser, 140 mmf.,
type MC-140-8, C2;

One Cornell-Dubilier mica condenser, 100 mmf..
type 3L, C3;

One Cornell-Dubilier mica condenser, 500 mmf.,

type 1W, Cd;
Three Cornell-Dubilier “cub’ tubular condensers.
0.01-mf., type BA-I81, C3, C7 and C10;

One Cornell-Dubilier *cul’ tubular condenser,
0.1-mf., 100 V., type BA-4I'l, C6;
Two Cornell-Dubilier  dual-section  dry  clec-

trolytic condensers, ® mf. each section. type
Ma-11260. C3, CO;

One Centralab ecarbon resistor,
R1, Ri:

One Electrad potentiometer with switch (Sw.l),
72,000 ohms, type 202-8, R2;

One Centralab resistor. 0.17-meg.,

1 meg., 3-W.,

%-W., R3;

One Electrad truvolt flexible resistor, 14-W,,
1,000 ohms, type HG-1000, R5;
One Electrad vitrecous enamel resiztor. 10,000

okms, 10 W.. R6;

*One line cord with resistor. 350 ohms, 50 W,
R

Twin Wholesule Radio Service carphone jacks,
J1, J2;

One Sylvania type 6C5 metal tube, V1;

One Sylvania type 12A7 tube, VI;

One set of Hammarlund {-prong short-wave
coils, 17 to 270 meters, type SWK-1, L1;

One Hammarlund i-prong broadeast coil. 250
to 360 meters, type BCC-1, L1;

Onc. Wholczsale Radie  Serviee d{-prong  wafer
socket for plug-in coils;

One Wholesale Radio Service 7T-prong wafer

socket for 12A7 tube;
One Whnlesale Radio Service octal socket for
6C5 metal tube:
One Whalesule Radin Service screen-grid
for 12A75;
One Whaolezale
wire ;

Three Wholesale Radio Service knobs:

One metal carrying case (eash-box), 914 x 414
X 2'% ins. deep

elip

Radie Service roll push-back

«Name and address of manufacturcr will be
supplied upon request.
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Webster-Chicagoe Model PA-417A

A completc portable sound
system  having a dual dia-
phragm crystal microphone, a
Jestage amplificr using 6 tuhcs
(furnishedt, a dual tnput miz-
ing system, and one D.C. dy-
namic speaker; ail contained
in carrying casc,

Other National Union Offers

In SOUND EQUIPMENT items available in-
clude 17 watit portable system, 10-walt mobile
system, phonograph pickup and turntable, ete.
In SERVICE EQUIPMENT items available in-
clude tube testers, analyzers, oscillographs,
signal #enerators, modulators, meters, ete.

In SHOP EQUIPMENT items available in-
clude stock cabinets, coats, display signs, ete.
All items available free on attractive National
Union deals.

THE ROAD TO
, BETTER BUSIMNESS

47 M. jobibes stocki
ooe template, Mo
hunting for add
Fypes. - .

Full guosaniss an
highast guality
radio habes

Cub prics husinwss
mat uslicied

Price Profsction,

Timely borinen
I:-uill’ing aidi.

men trained for this work are needed everywhere.

in R.T.A. training.

of extra cost
This time saving_trouble-

finder and circuit
analyzer included.

THERE'S AGOOD JOB FOR YOU IN
We Will Train You Quickly to Qualify

The servicing of modern radio receivers requires experts—

Full details of this great opportunity are cz-
plained in a helpful book that iz FREK.
Send for it today. It will be mailed at once.

RADIO TRAINING ASS’N OF AMERICA
Dept RC-69, 4525 RAVENSWOOD AVE., CHICAGO

167

POPULAR
A. SYSTEM

on

UNION PLAN

THE LARGEST PER CENT OF
INCREASE THIS YEAR IN
THE RADIO BUSINESS
IS BEING DONE
IN SOUND EQUIPMENT . . .

National Union believes this field should gravi-
tate to the radio service dealer. Now is the
time to get started. National Union makes it
easy for you to go into this business by furnish-
ing equipment on National Union deals. requir-
ing minimum outlay of cash. Further. National
Union will help you learn the business: how
to sell, how to rent, how to expand, how to
explore the possibilitics, just the same way that
they did in helping service dealers build up
service work, Don’t delay—Get into sound now !

The National Union Way

Througth National Union’s help. radio service
dealers everywhere have becn able to set up
better equipped shops to do better work; also
to obtain merchandise helps that produce more
customers, National Union has constantly put
the latest advances in scientific equibment as
well as modern selling aids within reach
of the service dealer. The National Union deal
calls for a4 dealer deposit which is rebated
when the specified number of tubes have been
purchased. Over 50,000 completed deals. Every
serviee dealer should investigate.

Act Now! Send Coupon!
Let National Union Help You!

National Union Rudio Tubes are handled and rccmnnu')gded by more Service Dealers
than any other muke. See your National Union Jobber. Write for complete information.

National Union Radic Corporation

570 Lexington Ave., New York City LG T :
—Free offer for Websfer-Chicago Model PA- 1
A7A H
I o [}

e oficr Tor . . ... L ...l s

. [ ]
Dealer's Name . s
Address . iii s e i . :
City . . State :
an

RADIO

RADIO OFFERS BIG OPPORTUNITIES

Your possibilities of making money are limited only
There is no room for the soldering iron ‘‘quesser.”
the sooner you begin the quicker you'll cash in.

LEARN AT HOME

We will train you at home to serv-
ice and repair radio receivers of
all types. Invest for future success

by your ability and skill.
But you must be trained—

NO EXPERIENCE NEEDED

You need no previous experience in Radio.
We show you how to make money almost
from the start. Hundreds of men are
enjoying the rewards of R.T.A. training.

FREE

Please Say That You Saw It in RAD10-CRAFT
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MajesticService Manuals

Your Last Chance to Purchase
Manuals at These Prices

Schematic Diagram Catalog, listing all
sets to January, 1933, .. .. 25¢ ea.

Model 10-55-200-210-220 . . . .25¢ ea.
Model 300-310A-310B-320. . .25¢ ea.
Model 330-340-360-370-390 . .25¢ ea.
Model 130A-230A .. ...... . .15¢ ea.
Model 60-160. . ............15¢ ea.
Model 90B-100B. . . . ... ....15cea.
Model 90-100. ............ . 15¢c ea.
Any of the following Manuals
at 10c ea. Model Nos. 20-30-
50-66-110-116-290-400-
460-500-800

Your choice of any 12 Man-
uals listed in this ad, for $1.50
postpaid anywhere in U.S.

Weston Model 301 0-5 D.C.
Ma. Meter $3.50 ea.

Send enough money for parcel post or we
ship by express collect.

Write for FREE RADIO PARTS Clrcular

ARROW SALES CORPORATION
681 Washington Bivd. - - Chicago, llinois

MILLION _TusE

TESTER
FEATURES

1. Emission

2. Meotal Tubes

3. Shorts Hot

4. Leakage Hot

5. Resistance

6. Electrolytics

7. By-Pass
Congdensers

8. Neon Allgnment

MODEL CN

%923

New Million Tube Tester! ““Most valuable pur-
chage of iest equipment we made during the last
year."” *It shows up weak tubes better than my
cxpensive—tester.”’

1f your jobber cannot supply you—order direct
—20% deposit required on C.0.D. orders. Tear
out this ad and send it to us NOW for complete

information !
RADIO AND TELEVI-

MILLION

361 W. SUPERIOR ST., CHICAGO, ILL.

Get on the List for
These BIG
CATALOGS

Tlere are |he mastheads
of  the (our  catalogs
sent to every Bur<te n-
Applebee customer this
vear. Fach bk s
brimfnl  of latest in
formatiot  and  jowest
whoiesale prires o Ra
dio. Flectrical and Te-
frigeration  equipment.
Write today—get your
name on the lst 1o re-
esive  these  valuable
ealalogs FREE.

BURSTEIN-APPLEBEE CO.
10i2-14 McGEE ST., KANSAS CITY, MO,

SION LABORATORIES |

RADJO-CRAFT

JOSEPH CALCATERRA

A special arrangement hetween RADIO-
CRAFT magazine and the publishers of this lit-
erature, which permits hulk mailings to inter-
ested RADIO-CRAFT readers, eliminates the
trouble and expense of writing to each individual
organization represented in this department.

2. HAMMARLUND 1936 CaTaiwoG. Contains 12
pages of specifications, illustrations and prices
on the new line of Hammarlund variable, mid-
get, bandespread and adjustable condensers
trimming and padding condensers; R.F. and LLF.
transformers. coils and coil forms; 8ockets,
shiclds, chokes and miscellaneous parts of ultra-
short-wave, short-wave and broadeast operation.

4. THE “CoMmeET PRO” SHorT-WavE SupPERr-
HETFRODYXES. Deseribes the outstanding fea-
tures of the standard and erystal-type Hammar-
lund “Comet Pro’ short-wave superheterodynes
desizned to meet the exacting demands of pro-
fessional operators and advanced amateurs for
a 15 to 250 meter code and phone receiver., but
which can be adapted by anyone for laboratory,
newspaper. police, airport and steamship use.

5. ELecTRAD 1436 VoLuME CoNTROL AND RE-
sisTor CataLoc. Contains 12 pages of data on
Elecirad standard and replacement volume con-
irols. Truvolt adjustable resistors, vitreous wire-
wound fixed and adjustable resistors and volt-
age dividers, precision wireewound non inductive
resistors, center-tapped filament resistors. high-
auality attenuators, power (50- and 150-watt)
rheostats and other Electrad resistor specialties.

57. RiBBoN MicaoPHONES aNp How To Use
THEM. Describes the principles and operating
characteristics of the Amperite velocity micro-
phones. Also gives a diagram of an excellent
humlesa A.C. and battery-operated preamplifier.

589. THe EvoLuTioN ofF Tuse Testing, This in-
teresting booklet, published by the Supreme In-
struments Corp., traces the development of tube
testing equipment and gives a complete technical
description, with wiring diagram and discussion
of the technical points involved in the design and
use of the Model 89 Supreme Radio Tester for
testing all tubes, and also paper and electrolytic
capacitors.

62, SPRAYBERRY VOLTAGE TaBLES. A folder and
sample pages giving details of a new 300-page
book, containing 1,500 *‘Voltage Tables" cover-
ing receivers manufactured from 1927 to date,
published by Frank L. Sprayberry to simplify
radio servicing.

65. New 1036 LiNE oF SupREME TBSTING IN-
STRUMENTS. This 16-page catalog gives complete
information on the entire Supreme line of test-
ing instruments, including the Model 385 Auto-
matic Tube Tester and Analyzer, the Model 389
DeLuxe and Standard Analyzers, and other stand-
ard Tube Testers, Set and P.A. Analyzers and
Signal Generators. Complete details of the Su-
preme Easy Payment Plan for purchasing test-
ing equipment on the inatallment plan are given.

67. PRACTICAL MPCHANICS oF RADIo SERVICE.
Information, including cost. features and outline
of lessons of the Frank L. Sprayberry course in
Radio Servicing, and list of Sprayberry Data
Sheets for modernizing old radio equipment.

69. YourR FUTURE IN Ramo. With the develop-
ment of Radio into many specialized fields. it
has become increasingly important for anyone
econsidering radio as a lifework. to investigate
the opportunities offered in the various fields
| for a man of his particular qualifications. These

onportunities are described in an interesting 32-
I page book, “Your Future in Radio”’ published by

the Sprayberry Academy of Radio, It also gives
| complete information on the new Sprayberry
1Course in Radio Service Engineering which in-
cludes all standard equipment and Ssupplies for
the practical work retuired in mastering the
course and going into business.

73, How 10 ELIMINATE RADO INTERFERENCE.
A handy folder which gives very complete infor-
mation on how to determine and locate the
sources of radio noise by means of the Sprague
Interference Analyzer. A description of the
analyzer and method of using it is included, to-
gether with data on how to eliminate interfer-
ence of various kinds once the source is located.

74. SPRAGUE 1936 ELBCTROLYTIC AND PAPER
CoNDENSER CATALOG. Gives sDecifications, with
list and net prices on a complete line of wet and
dry electrolytic, and paper condensers made by
the Sprague Products Co. for radio Service Men,

Please Say That You Saw It in RADIO-CRAFT
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TECHNICIANS’ DATA SERVICE

DIRECTOR

ARTERTEL TR RO OB TR ETREA RO CRERECEDE O CREETY L CTURREBEN QORI RPN T LD D DU DRIV ERETODORROEN DO 0O D DL TR OO AN DCBEATD AT CMME O RO

Radio-Craft Technicians' Data Service
99 Hudson Street,

New York City, N. Y. RC-936
Please send to me, without charge or
obligation, the catalog, booklets, ete.
the numbers of which I have circled be-

low.
2 4 5 57 59 62 65 67
60 T3 T4 5 T6

My radio connection is checked below :
Service Man operating own business.
Service Man for manufacturer.
Service Man for jobber.

Service Man for dealer.

Service Man for servicing company.
Dealer.

Jobber.

Experimenter.

Professional Set Builder.

Amateur Set Builder.

Short Wave Work.

Licensed Amateur,

Station Operator.

Radio Engineer,

Laboratory Technician.

Public Address Worker.
Manufacturer's Executive.

Student.

} Subscriber ( ) Newsstand reader
I buy approximately...... «vv...of radie
material a month. (Please answer with-
out exaggeration or not at all.)

E Rt i e e

I i L e T N N e e T

WY 0000000000000000000006000000 06600
Address ... .. .iiiiiiiieii it
City vovvnnnnn.. [N 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.
Please use this coupon in ordering. The
use of a letter causes confusion and de-
lay.

set builders. experimenters and engineers. In.
formation on the Sprague Capacity Indicator,
for making capacity tests on condensers and in
servicing receivers, is included.

75. SPrRaGUE TEL-U-How CoNDENSER GUIDE.
A valuable chart. compiled by the Sprague Prod-
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.

76. FacTs You Suourp KNow Asour CoN-
DENSERS. A folder, prepared by the Sprague
Products Co.. which explains the importance of
various characteristics of condensers, suych as
power-factor, leakage, capacity and voltage in
determining the efficiency or suitability of a
given condenser to provide maximum filtering
and safety in operation.

RADIO MEN

Will find the descriptions of
the 1937 model radio receivers
and components which will ap-
pear in the October issue of

RADIO-CRAFT to be
pensable in their work.

indis-
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CHECKING RADIO SETS
BY X-RAY!

(Continued from page 150)

In the radio factory and the well-appointed
dealer’s or distributor's service shop the X-ray
can be used for many purposes which will
in some c¢ases soon pay for the cost of
the X-ray equipment in reduced time, lowered
cosats, etc. Tubes, transformers, shiclded R.F.
and I.F, transformers, condensers, resistors, etc.,
can all be tested for breakdown, defects in manu-
facture. ete. without destroying them, and the
information thus gained can be used to eliminate
similar defects in later preduction—or in in-
stances of subsequent servicing of similar types
of equipment exhibiting the same symptoms.

While the X-ray machine is a rather expensive
device for the Service Man to aspire to, its
increased application by manufacturers will im-
prove the general run of replacement apparatus,
and radio receivers with which he has to work,
And there is the possibility that sometime in
the future, the X-ray equipment of these manu-
facturers will be made available for service
checks which will directly aid the Service Man
in his work.

To return to the actual mechanics of using
X-rays in radio, it is common practice to take
2 *'shadow pictures” of a device under question,
the pictures being made at right-angles to each
other so that a complete view of the interior can
be made.

The illustrations which accompany this article
show several examples of X-ray analysis made
by the Bell Telephone Labs. in connection with
the examination of telephone apparatus. At A
is seen the interior of a unit cemprising several
pieces of apparatus (including several small re-
sistors and a repeating coil) all enclosed in a
metal shield and completely embedded in pitch.
The positions of the small resistors can be readily
seen and even the voids (holes or bubbles) in
the potting compound are visible. At B and C
are 2 views of condensers enclosed in metal cans.
Tbe unit at B is set in the compound at a poor
angle which is likely to cause either a change in
characteristics or an intermittent short between
the condenser plates and the wiring terminal;
while the unit at C clearly shows a broken lead.

To sum up the advantages of the X-ray method
of examination—(1) it is non-destructive; (2)
it may be repeated at regular intervals on ap-
paratus on life or service test: (3) it is an ex-
cellent method of checking the alignment of
parts in a complicated assembly (such as the
coils and leads in a shielded R.F. or L.F. trans-
former) ; and (4) it furnishes a permanent rec-
ord of the condition of the apparatus. at the
instant of test and under normal internal con-
ditions (as against removing a sealing com-
pound, which might alter the characteristics
of the unit).

THE RADIO MONTH
IN REVIEW

(Continued from page 135)

to statistics, from educational data to comic
strips.” He added that these developments would
not displace “existing media of information—
particularly newspapers.”

OPERATING NOTES

(Continued from page 149)

Open bypass condensers also responsible for
intermittent reception on this same model.
Irwin WEEKS

Philco Model 96. Receiver was playing very
wenkly when I arrived. I found that the detector-
amplifier tube was not receiving plate voltage.
The plate resistors were checked, and it was
found that No. 32 was burned ocut; this is a
white resistor the wvalue of which is 0.25-meg.
When this resistor was replaced full reception
was restored.

Audiola Jr. Receiver. Another case of resistor
trouble. The detector resistor was found to be
burned out in this case; it is a yellow resistor,
value 0.5-meg. Replacement of this resistor
brought back normal reception.

James L. Hoagrp
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EVERYTHING
IN RADIO

152 BIG PAGES
MORE THAM 10,000 ITEMS
AT LOWEST PRICES

YOU NEED THIS BOOK

Here it is—the new 1937 ALLIED
Radio Catalog—152 pages packed with
Everything in Radio. 10,000 duplicate
and replacement parts; latest types of
amateur transmitting and receiving
gear; newest test instruments; 1937's
finest metal-tube, all-wave radio receiv-
ers; new kits for set-builders; complete
lines of advanced public address equip-
ment; tools; hooks; ete. Everything for
everyone in Radio at the lowest prices!

SERVICEMEN!PaRe after page

of test equipment—newest tube-check-
ers, set-testers, analyzers, oscillographs,
meters—as well as thousands of replace-
ment parts, tools, books.

AMATEURS— Experimenters! A

tremendous assortment of transmitters
and receivers to meet every Ham re-
Quirement. Also dozems of build-your-
own Kkits.

SOUNDMEN! An elaborate dis-

play of high quality Public Address R i
equipment for every sound need. l | f B F R R B B B 2 0 F ¥ | .

. ALLIED RADIO CORP. Dept. D

833 W. Jackson Iiitvd. Chicago
CORPORATION

O Send me >our Free 1937 Radio Catalog. I sm
833 W JACKSON BLVD. CHICAGO, ILL.

8 to 60 watts ; permanent, mobile, porta-
ble. In 110 volts AC, & volt, and uni.
versal models.

RADIOS! Newest 1937 models. All-
Wave, Dual-Wave, and Short-Wave sets
from 4 to 17 tubes. New metal-tube AC,
AC-DC. 6 volt, 32 volt battery and auto
sets. Also Farmpower units and Wind-
chargers.

No matter what your radio needs may
be, you'll find them completely covered
in the new 1837 ALLIED Radio Cata-
log. WRITE NOW FOR YOUR FREE
COPY1

*I FIND EVERYTHING { NEED
IN THE NEW 1937 ALLIED
J CATALOG. 1T$ THE FINEST §:
"\MOST COMPLETE RADIO SuPpLY |
GUIDE | HAVE EVER SEEN.

ospecially interested In ... .o.ceeiiiiiieiiiiiian . .
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** Model T-37 SIGNAL GENERATOR]|

The fastest selling Signal Generator on the market.

NS ‘0"‘
o \3’9‘/ You can’t help but recommend it. Hundreds sold
//f: since its introduction three months ago.

Complete . . only $12‘_‘2

@ 110 Volts A.C or D.C.
100 ke.—20 megacyeles all on fundamentals.
. Diat ¥s direet rewding fun frequencies,

@ R.F. output may be taken from a high {mpedance or a
h:rh Impedance post, ia with attenuation present for
sither.

@ Sevarate audlo output at 2 amplitude levels, o that
tone mma¥ be used (or checking pubilc address sys-
tems. audio ambPlifiers in receivors. and speech ampli-
fiers in transmitters.

@ Two oxtra posts on front Panel enable leakage tests.
Condengers may be checked for leakage, 30 may tubes.
and other normally high resistance currents, otherwise
difficult to te.t
Model T-37 All-Wave Signal Generator., wired, |n

shlelded cabinet with carrylng handle and cailbrated.
tested: complelo with 3 ‘tubes, instructions $19.40
(shipping weight 7 Ibs) ... ....cc.viunenes

|| SUPERIOR INSTRUMENTS COMPANY, .0 '35,550AR sTREEY

NEW YOR|
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Build Your Own
Wheatstone Bridge

For $45.00

wide-range

resistance
Operation identical
instruments.

Kit

A simple, rugged.

Wheatstone Bridge for
measureinents.
with best
Sensitive, accurate,
easily assembled.

laboratory
Low cost.

SHALLCROSS No. 630 Kit $45.00
Assemhled $50.00

Built around a highly sensitive gal-
vanometer and Shallcross Resistors.

Range .01 ohm to 11.1 megohms.
Send 6c in stamps for Bulletin
631-PF.

EEHALLCROSS MFG. COMPANY

Electiical . l[mm:my Imhnmm//
and Ac 3lo1L

cutale

700 wAC DABE BOULLVARD

COLLINGDALE, 9A,
- UNBREAKABLE
I’. A. TRUMPET

]

RADICALLY new type of sound projector

made of the specially processed RACON

ACOUSTIC STORMPROOF material, with
full-length bell reinforcement, Domuuntable in
three sections, with cast aluminum throat and
section couplinzs, with loose coupling for unit
attachment. Unquestionably the strongest, most
durable trumpet available, with characteristic
RACON high acoustic efficieney.

Racon Eleciro-dynamic Units and Horns are

manufactured under 14 exclusive Racon Patents.

Write Dent. RC936 for catalog.

RACON ELECTRIC COMPANY, INC.
52 East 19th St., New York, N. Y.

2-6 L 6 30 WATT
MULTIPLE COIL, HIGH FIDELITY

. Push Pull Pates to P.P. Grids with Split Windg.
] TRANSFORMER

inaaiioy  $509.00

Humperoof Case Net

0,6% distortion *‘F.B." windg.
614 30 Watt Output Transformer into 500-15-8-1-2
Net £3.00,  Power Trauformer 900 volts. T,
300 MA, 5 6 Ao B V., 3 A, 636 AL l'iwd
Bias” windg. Net §1.00. Diagram of 414 30 Wt
Ampiifier with all Jatest eireuit lmprovements and
full parts and price list $0.

| AALLOY TRANSFORMER GO, Inc,, ]3SR Liberty S1..N Y. City

4.1 THINGS EVERY
) SERYICE MAN NUST KNOW

ull leacen all

'MODERN RAWO .‘i'E

Radio & Technical Publishing Co.
45 Astor Place, < pt. RC -96
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HOW TO MAKE AN ULTRA-DX 12-TUBE ALL-WAVE SET

(Conthuud from page 146)

high audio output. The so-called twin trivde or
direct=coupled tube. of which the 2135 and 6135 are
examples, has always been noted for fine tone
quality and high output. An examination of the
latest tube releazes showed that the 6N6 wus of
the same family, so this wus immediately seleetud.
Subsequent tests have shown thiz to be a very
wise choice. Not only are an extra cathode re-
sistor and bypass eliminated, but the tone quality
of the recciver have been found surprisingly good,
despite the fact that the speaker is in a small
metal casc!

ADDITIONAL FEATURES

There are of course other puints to con-ider,
such as sensitivity, overall flexibility, and last
but by no mecans least, good appearance.

With these points in mind a1 tentative circuit
was drawn ub, and then was started a quest
for the proper parts.

The "“ecoronct™ type of metul tube was chosen
over glass tubes for several retsons, mainly be-
cause they are small and completely self-shiclded.
They offer a complete line, including the highly
desirable 6L7, the 6N6 output tube and muny
others.

The tuner unit finally ehosen is a very com-
pact and well-designed Jjob. It comes com;lete
with switeh tuning condenser, padding conden-
sers and all. The tuning condenser wus removed
from the tuner und mounted on the receiver
chnssis, the change Deing made to reduce the
overall height of the set. The original leads to
this condenser are retained, as they are simply
passed throusth holes in the set chuassis and re-
soldered to the correct lugs.

CIRCUIT DETAILS

The set is =0 laid out that repeneration may
be added to the R.F. stage simply by adding a
cathode coil on the R.F, cuils. The regener:tion
cohirol is in the screen-grid lead of V1 and it
acts as a very pood sehsitivity control. to pre-
vent 18t detector overload when the A.V.C. is
not in use.

The 1st detector is the 6L75, which has its in-
jeetion grid tied through a condenser to the
oscillator plate. A variable resistor in the cathode
cireuit of V2 provides exacet contral of its
operating conditions, although it is not strictly
necessary.

Next we come to the crystal filter circuit. Two
air-tuned iron-core LF. transformers couple V2
and V3 through the crystul. The selectivity con-

| trol is a midget candenser operated from the

which.
operates a

when turned
switch

fully
te rhort

front panel and
“counter-clockwise,
out the crystual.

The 6L7 LF. amplifier ix coupled to the 6C5
2nd detector through another iron-core unit. the
6C5 being in turn connected to the 6N6 audic
tube by a 8-to-1 ratio A.F. transformer.

The speaker usced is of the permanent-magnet
variety, which needs no field excitation, and thus
operates with less hum than the usual speaker.
The tone quality, as mentioned previously. is
eoxcellent. The speaker plug i8 so arranged that
when removed, all voltage is removed from the
6N6. The phone jack cuts out the 6N6, although
the audio volume control is left in the circuit,
as is the tone control.

The beat oscillator has all its underchassis
components in a separate shield. the beat note
eontrol being mounted on thisx shield and con-
trolled from the front panel. This control. when
turned all the way to the counter-clockwise nhosi-
tion. cuts out the oscillator,

The A.V.C. tube grid and the grid and cathode
circuits of the 2nd detector are about 100 V. more
negative than the chassis, This voltage is ob-
tained from a drop across the 1.500-0hm resistor
in the power supply, and is also used through
a potentiometer to control R.F. gain.

THE POWER SUPPLY

Due to the necessity for 100 V, of bias, the
power supply must furnish a total of 350 V.
under full-load. This is easily taken care of by
the transformer selected, which is designed for
use in receivers with class "IB™ output. Two filter
chokes and 3 large electrolytic condensers assure
very smovth D.C. s0 that hum can hardly be
heard at full volume with the ear right on the
speaker! Two switches are provided, one for the
A.C. line and vne to break the center-tap lead
of the secondary. the latter making the entire
high-voltage system *“dead.”

Please Say That You Saw It in RADIO-CRAFT

(The transformer has an extra 2.3-V. winding
which is not used in this particular receiver, but
mizht come in handy in other applications,)

The noise silencer cireuit i. complete and self-
contained on its own little chassis. This affords
sl shielding and prevents po-sible fecdback
trontles. U may be left off and added at any
future time, without spoiling the appearance or
cperation of the receiver in the meantime.

The entire circuit and List of DParts is given
herewith, However, the next iwsuc will eontain
all the comstruction hints and instreetions on
alignment and other provedure. In the meantime,
all parts may be mounted and nszembled. and the
receiver made ready for the hig “bug hunt,”
which will Le mude us painless as possible in
Part 11.

LIST OF PARTS

One Tube Deutschmann
complete ;

*One 3-gung condenser, CY ;

*One iron-core tranzformer, type Glale 1FT 1;

*Two iron-core transformers type Glola LFT
2, 1K1 3

One Hammarlund transformer,
IFT 4

all-wave tuning unit,

type STH65CT,

One Hammarlund  beat o.cillator  coil,  type
Thoi65, T3:

Two Hammarlund shielded R.F. chokes ;

Three Hummarlund condensers, type APC 25,
Ci, C-, Cu;

One Hammarlund condenser, type APC 50, C7;

One Hammarlund condenser, type APC 109, C10;

* Nine octal hakelite sockets;

*Three octal insulex sockets:

*One clectralloy panel, 1xt,
thick ;

*Ouve electralloy chassis, 1114 x 17 x 3 ins.

*One electralloy chassis, 21}
long ;

*One clectralloy chassis, 9 x 12 x 8 ins. deep;

*Ten insulated flexible couplings;

*Two bakelite sockets. G-prong;

*Two bakelite plugs, G-prong:

*One connection strip, 3-terminal :

*Four S.P.S.T. torgle switches ;

*One mideet jack

*Eirrht knobs, type 1166;

*Twa knobs, type 1167

*One knob, type 1133

*Fight  insulated grid clips:

*Five bakelite rods, !,-in. iz, x 12 jns. long;

*Ome steel case, 9 x 12 x 1% ins. long;

*One bakelite socket, S-prong;

*One mounted filter erystal, type BC3;

One UTC power transformer, type C3-52, T2;

One UTC choke, 30 H., type CS-41, Ch. 1;

One UTC choke. 19 H.. type CS8-40, Ch. 2:

One UTC audio transformer, type CS-1, T1;

One Electrad variable resistor, 50,000 ochms, R15;

One Electrad variable resistur, 1,500 ohms, R1

One Electrad variable resi:

One Electrad variable re<istor, 0.l-meg., Rlx;

One Electrad variable resistor, 10.000 ohms, R19;

One Electrad variable resistor, 1,000 chms, R20;

Two Eleetrad vuriable resistors, 0.5-meg., R21,
R22;

One Electrad
50-W., R23;

*Seven carbon resistors. 0.l1-meg., 1.

*Four carbon resistors, 2.400 ohms, .

*One carbon resistor, 30.000 ohms, 4-W., R3:

*0ne carbon resistor, 300 vhms, 1:-W,, Rdi;

*One carbon resistor. 10,000 ohms, 4-W., R5;

#Nine carbon resistors, 50,000 ohms, %4-W., R6;

*QOne carbon re<istor 0.5-meg., W-W., R7:

*One carbon resiztor, 30,000 chms, 2 W., Rx;

*QOne carbon resistor, 0.1-meg., 1 W., RY;

*One carbon resistor, 5,000 chms, 2 W., R10;

#0ne carbon resistor, 20,000 chms, 2 W. R11;

*0ne carbon resistor, 50,000 chms, 2 W., R12;

*One carbon resistor, 0.1-meg., 2 W., R13;

*One carbon resistor, 25000 ohms, 2 W., R14;

Three Carnell-Dinbilier tubular condensers, 0.1-
mf., 400 V., Cl;

Six Carncll-Dubilier tubular condensers,
100 V., C2;

Nine Cornell-Dubilier
mf., 600 V., (3;
One Cornell-Dubilier midiget mica condenger, 5

mmf., CI11;

x 0 x 3 32-in.

dm‘h:
x 1% x 7% ine.

or. 5,000 chms, R17;

wire-wound rcsistor, 1,300 ohms,

05-mf.,

tubular condensers, .05-

One Cornell-Dubilier midget mica  condenser.
001-mf.. C6:
Four Cornell-Dubilier midget mica condensers,

50 mmf., C5;
One Cornell-Dubilier midget mica conden<er, 100
mmf., C17;

'y
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One Cornell-Dubilier metal-case paper condenser,
1 mf., 400 V. C12;

One Corneli-Dubilicr metal-case paper condenser,
1 mi., 600 V., C13:

One Cornell-Dubilier tubular
denser, 5 mf., 50 V., C14;

Three Cornell-Dubilier metal-case
condensers, 12 mf., 600 V., C15;

One Wright-DeCoster Nokoil speaker, 8-in. type;

One Wright-DeCoster speaker case;

One Triplett bakelite-case meter, 0-1 ma., 2 in
case;

*Two vernier dials, 33 ins. dia.;

Two Arcturus Coronet tubes, type 6KK7, V1, V9;

Two Arcturus Coronet tubes, type 6L7, V2, V4;

One Arcturus Coronet tube, type 6CB, V5;

One Arcturus Coronet tube. type 6N6, C6;

One Arcturus Coronet tube, type 6116, V11

One Arcturus Coronet tube, type 5Z4, Vi2;

Four Arcturus Coronet tubes, type 6J7, V3, V7,
V8, v10;

Wire, hardware, spaghetti, etc.
*Name and addresa of manufacturer will be

gent upon request.

electrelytic con-

electrolytic

RADIO AND P.A. AID
PRESIDENTIAL NOMINATIONS

(Continued from page 139)

be found for it as the campaign progresses!

The ultra-portable transmitters illustrated,
although distinctly in the novelty class, are
quite workable, and others of equal interest will
no doubt, soon follow.

The application ¢of tiny portable transmitters
for remote pick-up purposes, while not new, has
developed considerably since the advent of ultra-
high frequencies, Reporting such events as
athletic meets, politieal rallies and conventions,
spot news events such as strikes, ete., are all
facilitated by the portable transmitter which per-
mits the announcer to move from place to place
withouwt restricting wires and cables.

o
R
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Fig. 3. Note Fig. C's error—only | acorn is used.

\/ANTENNA
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Fig. D. NBC's "beer mug' for table transmitter,
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AMAZING VALUE!

PHILCO

All-Wave

SIGNAL
GENERATOR
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ENGINEERED
sy the

WORLD’S LARGEST
EXCLUSIVE RApPIO
LABORATORIES

Here is the one real Quality Signal Generator that meets
every need of the up-to-date serviceman--at a price so low
it will surprise you! Precision-designed and huilt in the
laboratories of the world's largest radic manufacturer, this
strikingly heazutiful unit provides absolute accuracy in adjust-
ing any make or tvpe of radio.

A truly professional type instrument at a price made possible
only by Philco's vast manufacturing facilities! An instrument
you will be proud to own—and one that will save you many
dollars, both in first cost, and in the time it saves you on
service jobs!

Mail the coupon for full description and special LIMITED
TIME price offer! Don't wait!

Only

‘32

Bid Discount
to Servicemen

l------------------------------------
B PHILCO, PARTS DIVISION.
g Tiopa & C Sts., Philadelphla. Pa.

Please send full detalls of your All-Wave Signal Generater and name of
my dlstributor,

.

MAIL COUPON
FOR FULL DETAILS

INAING) e i - B e - empmanen § S
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BALANCED PERFORMANCE

Some condensers offer outstanding excels
lence in one feature, Some offer another.

But in Sprague Condensers you get Bal-
anced Performance in EVERY mechanical
and electrical characteristic. A new short-
proof feature—extra safety factor that makes
it ahsolutely unnecessary to check surges—
one standard voltaze for all jobs—new 3quare
condenser types for convenient mounting with
our new Universal mounting strap . . - .

Such are but a few of the features which
make Spragues the choice of servicemen who
know that true dependability ealls for the
finest performance in EVERY respect.

SPRAGUE PRODUCTS CO.
North Adams,

Mass.

¥

$PRAGU E#E: CONDENSERS

QUALITY UNITS

AMERICA'S FINEST LINE OF

To Readers of RADIO-CRAFT
FREE POST CARDS MAY BE HAD UPON WRITING TO PUBLISHERS

These pest cards makc it easy to answer advertisements which appear in RADIO.CRAFT, without cutting
valuable data which you may wish to save.

Many thnes munufacturers reauest you te “ellp tho counon™ when answering thelr ads, Often this means
destroying part of wn artlele on the reverse page you luay beed Inter for reference, Save your RADIO-
CRAFT issues complete. 17 you should ever want to scll bound volumes, or certain coples of RADIO-CRAFT,
the vesale valuo of uncut iscues is very mueh higher than that of multilated ones. So send for n supply of

these free post cards and use them in answerlng all RADIO-CRAFT advertlsers.

Please Say That You Saw It in RADIO-CRAFT
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WHAT IS THE

THATS WHAT
TRE WHOLE

RADIO FIELD
WANTS TO

FIND OUT ALL ABOUT THE
“Rlue Ribbon’’

It's new! It's different! Something the entire
radio field hag been waiting for. Be sure to look
for complete details in next month’s issue of this
magazine.

If you want advance dope of radius latest sensa-
tion, write at once fuor important news! Address
Dept. )3

Be on the lookout for the “BLUE RIBBON*

\WHOLESALE RADIO SERYICE (0:

NEW YORK.N.Y

N ETH AVE
CHICAGD, ILL. ATLANTA. GA
401'W JACKSON BLYD 430'W FEACHTREE 5T N'W

BROMX WY, WEWARK M.1.
EaE i Fakoms s Bo EiS CEHTRAL AVE.

So Handy! @

Quality uncased paper sec-
tions. Same as used in stand-
ard AEROVOX metal-cased
condensers. Non-inductive-
ly wound. High melting
point impregnation,
Wrapped in hlack  varnish
puper. Pigtails. 200, 400, 600,
and 1000 v, ratings. Popular
capacities,

@® Write for catalog. Alse sample copy of
monthly Research Worker.

CORPORATION
77 Washington St. Brooklyn, N. Y.

UNIVERSAL

Velacity and Carbon Microphones
Uaivergal's latest achievemenr—
Ideal for stage use —Nor affected
Ly temperature or hiomidiiy —Flat
fregueney response eurve from 40
To &ifl r e ; Outpt-83 D13, 5
imbedarve or diiect to grid
types 4 un 3 x 4% in_ by 1t
i thick-—Weluht, Jass than I8 cz.-
Head swinga to any desired sogl-— Beautifully
nished in black enamel and artistic chrome
plate—nnk for new cataloy sheet demcribin,
models RI.. RF, RH and CB — List $22.50 —
lsleat model music type seelional stand for
sbove microdhotes—List $10.00.
UNIVERSAL MICROPHONE CO., Ltd.
424 Warren Lang Inglewood, Calif., U. S. A,

t
Low

[————UNIVERSITY COURSE IN—
RADIO COMMUNICATION

High Stardard of Irstruction and Equ'pmert
Registration begins September 16, 1926
Write for descriptive folder

University of Wisconsin Extension Division

623 West State Street Milwaukee, Wisconsin
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A "BEAM" AMPLIFIER WITH "ELECTRIC CHOPPER"

{Continued from page 141)

powcer amplifier. (e) universal power supplies.
if) a highaiidelity dynimic speaker, and (g) all
necessary extension cables, the owner has in
his possession a complete P.A. system that will
undotbtedly surmount any emergeney encoun-
tered in the I".A. field.

7. Economy of operation, by utilizing the new
type of "electric chopper”™ previously mentioned
a remarkable eflicieney is obtaincd when operat-
ing from a 6 V. storage battery. In fact this re-
markable unit in conjunction with o T-prong
plug and twe T-prong sockets enables instan-
tancous changfe-over from one mode of ojpera-
tion to the other, simply by removing the plug
from one socket and inserting it into the
other. No internal wiring changes are re-
quired. In fact, the dynamic spcaker field con-
tinues to reccive the same field excitation from
cither the 6-V. or 110-V. operation sources.

THE ELECTRIC CHOPPER

This device is composed of a high-speed, 3.600
r.p.m. 6-V. motur (requiring 0.0-A.) coupled
to a cycling contact. A casual uobservation of
the schematic dingram (Fig. I) indicates that
when the amplifier plug is inserted into the
6-V. socket, this cyeling contact alternately
throws the positive terminal of the storage bat-
tery to either extreme of the center-tapped
12.6-V. winding (which is now being used as
the primary). Because of the speed of the mo-
tor, 60-cycle impulses are impressed upon the
transgformer. (This frequency simplifies 1the
transformer design for universal operation.)
Naturally, all of the secondury windings are
of standard design so that an adequate high volt-
age is induced and subsequently rectified for the
plate supply of ull the amplifier tubes.

When contact is made between the cycling
contactor and either extremity of the 12.6-V.
primary winding, current flow is in each half
of the primary during each half-cycle. Voltage
is, of course, induced during both half-cycles
into secondaries in the same manner as 110 V,

A.C. (fed into the 110-V. primary} would in-
duce voltage into the secondaries. The only
difference Dbeing that the primary current

resulting from the opening and closing of the
chopper contacts results in a series of rectangular
impulses. See Fig. 2A.

At a first glance the efficiency of the trans-
former would seem to be impaired with such
rectangular impulses being fed into its primary.
If the primary of the power transformer were
devoid of inductance. capacity, and leakage,
and if the circuit was assumed to consist of
resistance only, then the current flowing in the
transformer primary would be a series of rec-
tangular impulses and the efficiency of the trans-
former would be matcrially impaired. Actually,
the primary has a consideruble amount of in-
ductance and some capacity and leakage. These
factors distort the “square topped” primary im-
pulses and cause them to deviate considerably

from rectangular impulses. It is accordingly
necessary {o apply alternating-current and tran-
sient-current theory (o the consideration of
the primary impulses produced by the chopper.

A.C. AND TRANSIENT-CURRENT THEORY

The relation between  alternating-current
theory and thevretically rectangular chopper im-
pulses is illustrated in Fig, 2B8. It is conven-
ient to consider the successions of make-and-
break as being composed of an infinite number
of sinusoidal waves superimposed on a D.C.
component. 'ure rectangular waves as in Fig.
2B consist of the fundamental and a complete
series of odd harmonies, the 3rd harmonic hav-
ing an amplitude 1 3 of the fundamental. the
5th harmonic having an aumplitude 1/5 of the
fundamental, ete. Although in thi: figure, only
the D.C. component, the 3rd and 5th harmonics
are shown, it ean be seen that the resultant
wave clusely approximates a series of rectanstular
impulses. These additional huarmonics are a
eansiderable aid in keeping the hum component
of the filter supply exceedingly low, as these
higher frequencies arc more easily rectified and
filtered.

Current for the filaments of all the tubes
during 6-V. operation, of course is supplied di-
rectly from the storage battery. The rectifier
filament however must be isuvlated from the bat-
tery tcrminals and is therefore connected to a
suitable 5-V. winding on the transformer.

The filter system is of conventional design
using a choke input; and voltage-dropping re-
sistor for the 300 V. supply to the 6L6 screen-
grids and the dynamic speaker field.

A master switch completely controls the ame
plifier during 6-V. operation. A stundby switch
opens the primary circuit during standby pe-
riods—with a subsequent saving of 9 A.!

110 VOLT A.C. OCPERATION

By removing the amplifier plug and inserting
it into the 110-V. A.C. socket, 110 V. A.C, is
then fed into the 110-V. winding which now acts
as the primary. Two jumpers in the A.C. socket
bring 6.3 V. from one-half of the chopper prim-
ary over the filaments circuit. This ingenious
arrangement provides for an isolated elcetrical
center-tap on the filament winding without af-
fecting its operation on 6 V. {(when one side
of the filament is grounded). Naturally the am-
plifier system is identical in operatlion from both
sources of supply, since the induced voltages are
exactly alike regardless of the input applied
primary power.

It will be noted that the system is entirely
fool-proof—no damage can possibly be done to
the amplifier even if both the 110-V. A.C. and
the 6-V. D.C. supplies are connected to the
system at the same time, as the amplifier plug
can only be in one of the sockets at any given
time.
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"'chopper’” power supply. B shows the cffective
wave form.

SN ALAS
ANALYSIS OF PRIMARY CURRENTS

THE REVERSED-FEEDBACK OUTPUT CIRCUIT

By again referring to the schematic diagram,
Fig. 1, it will be noted that a split-secondury.
push-pull input transformer is employed to
couple the 6F6 driver to the two 6L6 beam pow-
er output tubes. A portion (10 per cent) of the
voltage dcveloped in the plate circuit of the
6L6 tubes is fed back in reversed phase to the
grids of the tubes by coupling the plates through
a 0.1.mf. condenser and 90,000 ohm resistor to
the low end of each half of the input secondaries
(which is isclated from ground by means of a
10.000-ohm resistor). While this type of a circuit
reduces the power sensitivity of the output stage.
it materially decreases the harmonic content of
the output signal.

As the voltage fed back from the plate of the
grid circuit is out of phase it cancels an equiva-
lent amount of grid signal, und therefore re-
quires that the input grid signal be increased by
an amount equal to the reversed voltage in order
to maintain any given output or an equivalent
power sensitivity.

By increasing the input grid signal withon!
incrcaging distortion in the driver stage, the
power output of the amplifying system is main-
tained, while the harmonic content ig decreuased
in direct proportion to the decrease in power
sensitivity of the output tubes.

DESIGN CALCULATIONS

Under the operating condition required to
produce 32 W. of audio power from two L6
tubes with a plate-to-plate load of 6.600 ohms,
the voltage developed across cach half of the
output transformer is equal to:

E V WZ
E = Voltage.
W = Watts output in % of the output trans-
former.
Z = impedance of 14 of the output trans-
PL
former which is eaqual to Z = —
4

PL = Plate-to-plate load.
The voltage developed across 14 of the primary

of the output transformer is E = V 16 x 1650
or 165 V.

As the condenser (0.t-mf.) and resistor (90,000
and 10,000 ohms) voltage divider across the out-
put plate circuit is arranged to feed back in
reversed phase, 10 per cent of the output signal
or 16.5 V. is fed back to the grid of each output
tube through the lower end of each half of the
input push-pull secondarics.

Inasmuch as the required peak grid-to-grid
voltage is 57 V. or 57 x .707 = 40 r.ms. V.,
each half of the secondary normally supplies
20 r.m.8. signal V. As 16.5 V. are fed back in
reversed phase. an additional 16.5 V. must be
added to the required 20 V., so that 36.5 V.
r.m.s. are required in each halfl of the input
secondary to maintain the desired 32 W. output.

As the percentage of original harmonic content
is directly proportional to the ratio of original
r.m.s. voltage required without reversed feedback,
to the r.m.s. voltage required with reversed
feedbaeck, we can determine the percentage of
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harmonics preseat in this revised circuit by the
following formula.
Harmonic content = per cent of original total
harmonic content x
r.m.s. grid voltage without feedback

r.ms. grid voltuge with feedback
20
Harmonic content = 2 per cent x =]
36.3

per ceat,
This reversed feedback circuit therefore has
decreased the normal 2 per cent total harmonics
to 1.099 per cent at 32 W. output—au condition
rarely attained in any other type of high-fidelity
amplifier.

ELECTRONIC MIXING

The new 6NT-type metal tube provides ex-
cellent means for electronic mixing throughout
the amplifier. As will be noted, the first 6N7
clectronically mixes the amplifier outputs of the
2 microphone preamplifier tubes (6J7s), while
the second 6N7 clectronically mixes both miero-
phone signals with the phono. pickup sigunals.

The overall gain of the amplifier is 127 db.
(two input channels). The gain at the phono.
input channel is 64 db.

The entire amplifier is housed in a strong 2- ‘

piece leatherette~covered carrying case, so de-
signed that the speaker section ig entirely devoid
of baflle ‘resvnance—an important consideration
in the design of 61.6 amplifiers.

The author will be pleased to answer all ques-
tions relative to this new type amplifier. Address
inquiries in care of Radio-Craft, and enclose a
self-addressed and stamped envelope.

LIST OF PARTS

*Two resistors, 6,000 ohms, 1 W._;

*Three resistors. 50,000 ohms. 1 W.;

*Four resistors, 2 megs., 1 W.;

*Two resistors, 0.5-meg., 1 W.;

*One resistor. 3.000 chms, 1 W.;

*Three resistors, 10.000 chms, ¥ W.;

*One resistor, 1 meg.. 1 W.;

*Two resistors, 5.000 ohms, 1 W.:

*One resistor, 25,000 ohms, 1 W.;

*One resistor, 0.25-meg.. 1 W.;

*One resistor, 1,200 ohms, 1 W.;

*Two resistor, 90,000 ohms, 1 W.;

*One resistor, 2,000 ohms, 1 W.;

One Electrad resistor, 155 ohms, 10 W.;

One Electrad resistor, 60 ohms, center-tapped;

*Four volume controls, 0.5-meg. ;

Two Solar condensers, 5 mf., 25 V.;

Two Solur condensers, 0.23.mf.. 400 V.;

Two Solar eondensers, 8 mf.. 330 V.;

One Solar condenser. & mf.. 450 V.;

One Solar condenser, 10 mf., 75 V.,

Two Solar condensers. 4 mf.. 350 V.:

Two Solar condensers., 25 mf.. 35 V.:

One Solar condenser, 50 mf.. 50 V.;

Two Sular condensers, 0.01-mf., 400 V.;

Four Solar condensers, 0.1-mf., 100 V.;

Two Solar condensers, 0.01-mf.. 1000 V.;

Three Solar condensers. 0.25-mf.. 200 V.;

Three Solar condensers, R mf., 600 V.;

Two Solar condensers, 0.05-mf., 200 V_;

*0One dynamic reproducer. 5.000 ohms, type G-12;

One Amplifier Co. of America basic foundation
kit, with complete hardware (sockets, switches,
fuses, ete.) ;

One Amplifier Co. of America kit of power and
A.F. transformers;

One Amplifier Co, of America kit of A.F. and
R.F. chokes:

One Amplifier Co. of America 2-section portable
CcArrying case;
One Amplifier Co.

chopper:
One RCA or Sylvania type 6F6 tube;
Two RCA or Sylvania type 6J7 tubes;
Two RCA or Sylvania type 617 tubes;
Two RCA eor Sylvania type 6L6 tubes:
One RCA or Sylvania type 83 tube.
This article has been prepared from datc sup-
plied by courtesy of Amplifier Co. of America.

of Awmerica rotary electric
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DON'T FORGET

That all the new 1936.37 receivers will
be described in detail in the October
issue of Radio-Craft—on the news-
stands September 1st—before the New
York Radio Show starts!
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FOUND...The

' Outstanding Oscillator
of 1937 Models

T

Direct Reading
Signal Generator
Model 557

EXCLUSIVE RANGER
EXAMINER
DEVELOPMENT

DEAEER PRICE, complete with
batteries. tubes and five trimmer
calibrated plug-in coils........ $18

Y 110 to 20,000 Kc.
* Direct Reading on Five Bands, all

fundamentals.

* Completely shielded.

* Guaranteed accurate to 1% for
broadcast and intermediate bands,

3% for Short Wave bands.

A SENSATIONAL DEVELOPMENT
AT A SENSATIONAL PRICE

This Ranger-Examiner Signal Generator bids
fair to revolutionize test equipment in this field.
The inside view of the trimmer calibrated coils
shows the exclusive development by Ranger.
Examiner engineers that xives amazink accuracy
and yet makes possible low cost production.
Seldom in manufacturing does it occur that a
better article is produced at a lower price . . .
But don't take our word, try it out yourself. You
will see that the Ranger-Examiner Signal Gen-
erator has all the features you demand. It covers
the full range from 110 to 20.000 Ke. with the
five plug-in coils, all are direct reading and
fundamentals ; a seale i3 provided too for graph
caleulations for those desiring to make charts
for reference. It is completely shielled for static
and maxnetic fields. Attenuation and Stability are
outstanding features, The signals are stron and
cither modulated or unmodulated as desired.
Model 557 is sold complete with all batteries and
two No. 30 tubes and the five plug-in coils con-
tained in a handsome black leatherette case.
Dealer price ...$18.00
See it at your jobbers. Write for more information.
All Ranger-Examiner Test Edauipment iz pre-
cision built. quality merchandise, manufactured
on a high preduction basis permitting excep-
tional values.

Readrite Meter Works
916 College St., Bluffton. Ohio

_D’lease send me more information on the Ranger-
Examlner.........0
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HOOVER

Vacuum Cleaner
! REBUILT Like New

#1495

GUARANTEED

These fine machines are UN.

CONDITIONALLY G U A R.

ANTEED FOR SI1X

MONTHS. Thorcushly econdi.

tioned to standards of new machines, Al moving

parts which show the slightest wear are replaced

with new ones. New bags, brushes., eords. handles

and other pDarts are lu?plled. Even the chassis
itself is replated and poi

The HOOVER cleaner is a powerful suctfon mas

chine with a revolving brush which beats as it wum.

Requires hut a drop of oil a month—nao of at-

tention. REMEMBER, it's GUARANTEED' You U]

have no Gricf with this machine. Shipplng wt. 24

Ibs.

ATTACHMENTS: comprising suctlon.coupling unit.
extension rod, lonu suction hose, uphoistery nozzle,
upholstery brush and radiator nozzle $5.50 additivnai
We lssue no Catalog—Order directly from this page

i00% Satisizetion Guaran(oed Send Money Order
or Certifled ¢heck. Tr. shinments require a 207

deposit, Immodute Sﬂl’vlc&—No Waiting.

HUDSON SPECIALTIES CO.
40 West Broadway

e New York, N. Y.
Earn While Learning
at Home!
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INTRODUCING—THE RADIO-CRAFT "WALL SET"

(Continued from page 143)

powerful nearby signals.

The rectifier i a metal type 2526. One eathode
feeds a D.C. voltage for the 3,000-0hm field of
the speaker (lf one of the new permanent-
magnet dynamics is used the power-line current
consumption will be slightly reduced. The only
circuit change is to connect the first or field
current supply euathode to the second or re-
cciver power supply cathade as shown by dotted
line X'; components “C-A,”" Cl5 and the field
cail are not then in ecirewit—a condition repre-
sented by the “break” mark, X-.) and one sup-
plies the rectified power for the tubes. The
“B** power from this latter cathode is drawn
through a smoothing choke of sufficient in-
ductance and ampere capacity for our pur-
poses (a midget choke will do the job). Such
a choke should have a resistance of from 350
to 400 ohms and should have a hum-bucking
tap permitting connection as shown in the
eircuit schematic. (The unit used in the labo-
ratory model had such a tap, which in connec-
tion with a 1 mf. capacity afforded humless set
operation. )

If such a tapped choke is not available and
a standard 2-terminal unit i3 used, or if with
the tapped choke installed hum remains sppre-
cinble in audibility. increase the capacity rate
ings of C16 and C18 to 8 mf., or moure, each.
Sometimes increase of CIR alone will do the
job. Lither 8«8 or larger “dual” {(capacity)
units may be substituted for the specified elec-
trolytics. or additional condensers of 4-1 capa-
city may be bridged across thoge first in-
stalled. The 4-1 units are very small and there
is space enough for several. Generally, the
single 4 mf., across the speaker field coil will
be found su‘ficient capacity at this point, but
the constructor may substitute an Aerovox
PBS.2 & mf. unit if he prefers.

Two methods of dropping the line voltage to
provide proper filament vultage are acceptable.

NEW SPEAKERS

with **Changeable Fields -nd Universal Trans-
former. brin n naw] convenience, perfermance and |
econo: .;'r' :'nm-m Asl: your Jobber

or WI;:;,QQC., |or Bull-l 61C.
XFO JAK RADIO CORP.

915 W. VAN BUREN ST, CHICAGO., U.S.A.

“ L]

HAM™ SPECIAL 3tinoard
A highly efficlent ode
teacher using heavy spe-
cially  prepared  waxed
paper tape, having tuo |
ruws of  perforations,
Write for Free folder AO
We are the originaters of |

thls type instrument I

TELEPLEX CO. 1
72 Cortlanat St., M. Y. C.

Inatrament with nm prap-red
by uperl and compl. ete couf
of lassonn: all for $11 .9

4. KATO LIGHT JR.

Complcw light plant at
price everyone can afford
LIST 1

PRIC
6 V.200 watt, n.C, 359 95
[¥] 9.95

|
10 v, 350 watt. &.C. 98.00
Felf crunking

Either a resistor may be installed within the
set or a voltage-dropping 3-lead line cord used.
In the one case. care must be exercised that
the resistor has free air circulation, as it will
heat up considerably, and in the other we must
be prepared for the disadvantages of a ‘hot"
cord and some delay in filament heating. In
both, we must be satisfied with a fixed value
of resistor which hases its voltage drop on an
estimated average of line voltage,

The second method is accepted commercial
practice. and scveral values of 3-wire cord in
which one lead is actually the resistor are sold

| by all jobbers.

Lately, however, a resistor has been developed
which has a metal-tube shield jacket and a8
standard octal base. Such units are easily re-
placenble, and the set here described has been
built to permit installation of such a convenient
item.

CONSTRUCTION

Obtain an 8 x 6 x (about) 2 in. deep chassis
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specifications given in the layout diagram. Be
surc that the tube sockets used are arranged
for short connections to associated components
and then mount these sockets, Use lock-washers,
by the way, under the machine screw heads or
under the securing nuts. Wire up the filament
circuit, using a hecavy, well-insulated wire, be-
ginning by connecting terminal Na. 2 of the
6K7 octal socket to the chassis, and then pro-
cerding from 6K7 to 6AB, to 6J7, to 25A6, to
rectifier for scries connection—point; or ter-
minal 7 of the 6K7 to terminal 2 of the 6ARN,
and so-on. Wire the free filament terminal of
the 25Z6 to the resistor tube or to a rigidly-
mounted double lug terminal strip (if line-
cord dropping resistor i3 to be used). Ground
the tube shield terminals to the chassis.

Now mount the antenna post and the 2 po-
tentiometers. Wire in all cathode resistors, then
R3. and the 2nd-detector niate resistor—R5,
Wire-in all R.F. and LF. bypass and other fixed
condensers. Test for shorts. If OK, proceed to
mount the various transformers and the speak-
er output plug, wiring them into the circuit.
Mount the oscillator pad and the tuning con-
denser—the first unit on an extended bolt. to
prevent grounding 1o the chassis of the terminal
lugs, the second on ordinary rubber faucet
washers. If the washers prevent the variable
condenser frame from grounding via the mount-
ing bolts, properly ground the condenser through
leads from the frame ground terminals. Wire
the control-grid leads from the coils to the con-
denser sections. paassing them thruugh rubber
grommets at the chassis. Make all necessary
R.F., LF., 2nd-detector, and power tube con-
nections—and then check and re-check (!) for
correct leads and no shorts.

Remember that TR-! and TR-3 are mounted
below the chassis and against the chassis wall,
and should be extended sufficiently fur away
from the wall to permit free play of leads.
Iron-core transformers T2 and T4 are mounted
above the chussis, the former between the 6K7
and 6AS sockets; the latter between the 6AS
and 6J7 sockets, and cluose to the varinble con-
denser shaft. Remember, tooc. that the layout
was designed for use with the components
specified—including the particular dial shown.
This dial is bolted to the frunt panel wall of
the chassis and extends outward, in front, far
enough to permit installation of the small poly-
ironecore 1.F. transformer, Transformer or
dial substitutions may in some instances make
necessary a complete re-design of layout—so
use your judgement.

Now proceed to mount and wire the rectifier
and filter system components, The under-chassis
view of the laboratory model clearly illustrates
the best possible arrangement. Lastly, wire in
the line cord and filament-dropping voltage
tube, also the 20-ohm vitreous enameled re-
sistor and the 0.1-mf. line filter condenser. One
lead from the cord will go across the width of
the chassis to be soldered to one terminal of
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Fig. 4. Details of the 1.F., aerial and filament circuits.

proper fastening of this lead to prevent its
moving about and loosening other leads and com-
ponents. The free terminal of the switch may
be connected to the chassis directly.

The free terminal of the 5-prong socket, mount-
ed on the chassis wall front for the speaker
plug, is used to solidly moor the input lead of
the vitreous enamel resistor of 20-ohm, 10-W,
value and also serves as terminal lug for the
proper line-cord lead.

Check once more before plugging in the cord.
Use a volt-ohmmeter if possible for visual in-
dication of c¢pens and shorts. And then give
still another glance at the filament and power
cireuit. If everything’s OK, let ’er rip!

HUM

If any inherent hum is reduced with the
speaker field removed from connection in the
¢ircuit increase the value of C15, as we have
suggested. until no noticeable difference in hum
value with field in or out is observed. If the hum
component can be traced to the filter circuit
proper, do what we advised in an early para-
graph—increase filter capacities, the Jast in
particular. f this action does not alleviate the
condition, check the hum bucker connection on
the filter choke. The 1-mf. condenser, which
should not be changed in wvalue unless the
choke manufacturer's directions so specify, con-
nects from ground to the input end of the choke.

The D.C. filter input to the choke connects to
the tap.

TESTS

The total voltage from chassis to input of the
line will naturally be the value of the input volt-
age—110. The drop in the filament resistor
should be the approximate difference between
110 and the sum total of all filament voltages.
This total will be 6+, with a required resistor
drop of 42 V. As for the D.C. voltagre to the
filter choke this will depend to some extent on
the value of the input filter capacity. It will be
around 100 V., There will be a drop in the filter
choke of course but this will not be great
enough to serivusly reduce the applied "B" volt-
age to the tubes. The screen-grids should have
the full “B" voltage in the cases of the 6K7,
6A8 and the 25A86.

ALIGNMENT

Align the set in the ordinary manner—set-
ting primary and secondary of the l.F. trans-
former to exactly 465 ke. and then adjusting the
R.F. and Det. sections of the ganged tuning
condenser for R.F. tracking. Adjustments of
both the oscillator sectivn padder and trimmer
will now be necessury to secure tracking at
this end at the 165 ke. difference frequency.

Remember—performunce is a function of the
completed set and the individual parts. This
receiver, like others carefully engineered, uses
and speclﬁes parts which have a coordinating
action in determining overall efficiency. Substi-
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tution becomes definitely impractical and may
result in unacceptuble performance.

CABINET

Obtain a ¢-ft. white pine “knotty” board of
10-in, width, Have it shaved to the thickness
desired, with #%-in. being suggested. Cut it as
shown in the accompanying illustration, Fig. 2.

Top, panel or front, and chassis base should
first be nailed or glued together, the jointing
being clean and straight. Now scroll the sides
with a coping saw and nail these to the formed
box So that they extend below, above and out
in front of the cabinet proper as illustrated in
the heading photograph. Some extension may be
advisable in back for flush-mounting of the or-
namental top- and bottom-rear additions. The
speaker baffle is mounted at an angle under the
cabinet bottom, after the small dynamic speak-
er has been installed. This bafle may be left
unfinished or covered with & brown cloth,

The cabinet is now sanded, waxed, and rubbed,
and the front drilled and cut to permit access to
both potentiometers and to the dial. The es-
cutcheon is then mounted and the Jjob called
at least temporarily done.

LIST OF PARTS

*One iron-core antenna coupler, type 1501, TRL;

*One iron-core R.F. coil, type 3001, TRZ2;

*One iron-core osgcillator coil to match, type 2001,
TR3;

*One iron-core LF. coil, 3656 kec., type C101-M,
TR4;

One Aerovox c¢ondenser, type 284, .002-mf., C1;

One Wholesale Radio Service or Radolek 3-gang
variable condenser, 370 mmf., per section, CZ,
C4, C7:

One Aerovox condenser, type 284, 0.1-mf., C3:

Two Aerovox condensers, type 1468, 100 mmf.,
C5A and C9;

Two Aerovox condensers, type PR-25, 5 mf..
C5B and C12;

One Aerovox condenser, type 284, 0.05-mf., C10;

One Acrovox condenser, type 484, 0.1-mf., C14;

One Aerovox single electrolytic condenser, type
PRBS-2, 4 mf., Cl5;

Two Aerovox dual electrolytic condensers, type
PBS-2, 4-4, C16, C1%;

One Acrovox condenser, type 284, 1-mf., C17;

One Wholesale Radio Service or Radolek dual
trimmer oscillator padder, type CO-4, C6;

One YElectrad potentiometer, type 997, R1;

One Eleetrad potentiometer with switeh,
203. R6;

One Continental Carbon resistor, type D2, 1. W.,
200 ohms, RZ;

One Continental Carbon resistor, type D2, 1, W.,
600 ohms {or 625 ohms), RT;

One Continental Carbon resistor, type G4,
50,000 ohms. R3:

One Continental Carbon resistor, type G4,
20,000 ohms, Ri;

One Continental Carbon resistor. type G4, 14-W
0.5-meg. R5:

One Flectrad vitreous enameled resistor, 10 W.,
20 ohms. R3;

One line cord, ballast tube, or power resistor,
157 ohms, R9;

COne Oxford dynamic speaker, 5 A., 3,000-chm
field, with transformer for use with a 23A6
tube ;

One National Union type 25A6 tube:

One National Union type 253ZG tube;

One Nuationnl Union type 6AB tube;

One National Union type 6K7 tube;

One National Union type 6J7 tube;

One traveling-light, airplane, or front zero panel
dial;

One bronze escutcheon for speaker;

*Three knobs;

*One chassis, 6 x 8x 214 ins.:

*One 3-prong speaker plug;

One Centralab 5-prong socket;

Six Centralab ®-prong octal sockets;

*One roll push-back wire, R.F. type, stranded;

*One roll push-back wire, solid No. 16

Two feet, heavy, well-insulated wire for series
filament eireuit ;

*One =moothing choke, No. 1127, A.C.-D.C., 400
ehms, or 121 with hum-bucking tap;

*Three metal-tube insulated grid caps:

Machine serews, nuts, rubber grommets and
washers ¢

Knotty white pine board approximately 10 ins.
wide x ¢ ft. long x -in. thick. For shelving,
ask for lumber that has clear knots which
}vill take a saw without shattering or loosen-
Ing,

*Names of manufacturers will be sent upon
receipt of a stamped and self-addressed envelope.

type
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SERVIGEMEN
GASH IN

with the New
TECHNICAL MANUAL

Servicemen all over the country
are cashing in on the New Syli-
vania Technical Manual! Look
at the features of this new book !

1. A 509 increase in contenta.

2. 141 tube types listed with important cir-
cuit application information given on each
ype.
Characteristics on all types are the latest,
m«géldmg all the standard types of metal
tubes

A section on circuits has been increased to
include 13 typlcnl radio receiver and am-
plifier circuits which show proper use of
the most popular types of tubes now being
employed,

8. Curve data on ballast tubes for battery

sets,

8. The convenient pocket size has been re-
tained in spite of <he large increase in
contents,

Clip this coupon right now! Let Sylvania show
you the way to increased profita!
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 TUBE

Hygrade Sylvania Corporation RC-96
Emporium, Pa,

Please semid me the new Sylvanla Technical Manual.
L enclo~e 13e in stamis.

Name .....

Address
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THE QUALITY NAME IN RADIO TUBES

TRIAD MAMUFACTURING CO., INC.

PAWTUCKET, R. L. |

FREE
HOME TYPING
COURSE

BRAND NEW
MODEL Neo. 5

REMINGTON PORTABLE

@ A brand new Remington for only 10c a day. An easy,
practical Home Typing Course FREE. With it anyene
quickly bhecomes expert on this machine , . . the most
rugged, dependable portable made. Not used or rebuilt.
Btandard 1-row Keyhoard. Standard width carriafe. Mar-
gin release on keyboard. Dack spacer. Automatic ribbon
reverse. Every essential feature of bip office typewriters. |
Carrying Case FREE, Try it for 10 du¥s witht risking
a cent. If you don't agree it Is the finest portable at any
Price, return it at our exbense. Don't delay. Without
ubligation, write now.

REMINGTON RAND INC,,

205 East 42nd Street. Dept. (89-9. New York, N, Y.

SUPRE:M_E N |
elocity i
MIGROPHONE |

SPECIAL
High gain 10 watt amplifier
with speaker and 50 feet
speaker cable, complete with
the new Supreme Velocity Micvophone and
20 feet of shiclded cable net $49.10.
Order tight from thls ad. Quantity limited.

SUPREME SOUND LABORATORIES
20 Liberty St.. Washington Hits, Newbursh. N. Y.

RADIO
ENGINEERING,!

broadeasting. aviation and Police radio. serviciug. ma-
tine radio telegraphy and telephony, Morse telegraphy
and rallway acrounting taugkht thoroughlv. Engincer
ing coutso of nine months” durathn eauivalent to three
years of college radio work. All expenses low. Cata-
log free. School established 1874,

Dodge’s Institute, Hudeon St., Valparaiso, Ind.

LEHIGH

UNIVERSAL REPLACEMENTS '

COMPLETE. CATALOG, AUDIOS,
CHOKES, POWERS ON REQUEST.

LEHIGH TRANSFORMER & MFG. CO.
EASTON. PA,

for SEPTEMBER, 1936

. "

TELEVISION IN JAPAN

The Japan Broadcasting Co. is considering the
establishment of a collective research institute
for television. A sum of 200,000 yen has been
made available to bring practical television out
as soon as possible,

The mest successful researcher in Japan, Dr.
K. Takayanagi, who will probably be the first
director, believes they have a satisfactory scheme,
althangh it is ane that will have to he made
practical. He also believes that Great Britain
now leads the televislon world. and that televisiun
will never encroach upon the '"movies' or papers.

A SIMPLE WHEATSTONE
BRIDGE CAPACITY ANALYZER

(Continued from page 150}

capacity, These condensers should be a good
grade of “paper” ; of course, the wet type cannot
he used. The circuit iz straight-forward and of
standard design, and as the general lay-out of the
parts can easily be followed from the photographs
no special comments on the construction are
therefore necessary (providing all parts are
mounted solidly and that connections are firmly
soldered) .

CALIBRATION

After the unit is wired, plug into the phone
terminal a headphone set and obisin a known
condenser of one of the following sizea: 500 mmf.,
0.005-, 0.5- or b mf. Attach the selected con-
denser to the terminals marked X in the dia-
gram and select the proper capacity range by
rotating switch Sw.l1 to the desired scale. I
wired as shown the positions of the selector
sawitch Sw.1 will be as follows: (1) 100 mmf.
to 0.005-mf.; (2) 0.001- to 0.005-mf.; (3) 0.01-
to 0.5-mf.; (4} 0.1- to 5-mf,; and, (5) 1 to
50 mf. Use a range such that the condenser
being used for the preliminary test will have
a null point in the phones when the poten-
tiometer knob is almost pointing to the centre
of the scule. When the hum disappears fasten
the pointer knob securely, with the pointer in-
dicating the capacity on the inner scale, and
the tester is calibrated.

To test the value of unknown condensers con-
nect the unit into the circuit at terminals "X";
then select a scale from the selector switch Sw.
1, and rotate the dial knob on the potentiometer
until the hum disappears. The reading on the
dial will be the capacity in mf.

While the above test applies to paper and
mica condensers, it is necessary to apply &
polarizing voltage to an electralytic type of
condenser, To do this proceed as follows, Close
switch Sw. 3; this closes the filament circuit
of the type 20 tube. Rotute selector switch Sw.
2 to the position marked No. 2. When uxed from
this position a polarizing voltage of 100 V. is
available. Care should be exercised that the elec-
trolytic condenser is connected to the unknown
terminals as shown, that is the polarity must
be observed., The remuinder of the test is then
the same as if a paper or mica condenser were
heing tested.

To test for leakage, open switch Sw. 5 and

Please Say That You Saw It in RADIO-CRAFT

rotate the switch Sw, 2 to the test voltage under
which the condenser is rated. The voltages thus
obtained, as drop values across R2, are as fol-
fows: 50, 100, 200, 300, and 400 V. Now conncct
the condenser to the unknuown terminals and
observe the neon bulb. A good condenser will
licht and immediately go out (the initial light
merely indicates that condenser has become
charged. If the light blinks. it indicates con-
denser leakage, and that the unit therefore
is in all probability no xood for radio work.
If the neon is continually aglow, it indicates
that the condenser is shorted. An open-circuited
condenser will not light the neon on the initial
charge.

To summarize, this analyzer will thoroughly
test all tynes of condensers under actual op-
eration, and show faults that are only apparent
under these conditions. Many experimenters and
radio Service Men have found that condensers
tested with low-voltage meters may test OK (7)),
but when they are put back into the receiver
the set would not work—due to the condenser
having high leakage, Suitable test apparatus
thus will eliminate a lot of guess work from
radio, and will often help in clearing up some
of those ao~called radio *“mysteries,” in a very
short space of time.

LIST OF PARTS

Cne Blan The Radio Man, Ine., power trans-
former, tapped for calibruted potentiometer
(R1), P.T.;

Two Blan The Radio Man, Ine., filter chokes,
Ch. 1, Ch. 2;

Twof Cornell-Dubilier electrolytic condensers, %
mf.;

One Flectrad resistor, 50 W., 25.000 ohms, with
4 contact rings:

One Centralab potentiometer, wire-wound (with
switch, Sw. 4), 10,000 ohms Rl:

One neon bulb and socket ;

Six Aerovox paper condensers, 1-—=500 mimf., 1—
0.005, 1—0.05, 2—0.5, and 1—5 mf.

One Blan The Radio Man, Inc., drilled and
stamped metal cabinet 5 x 9% x 7 ins. high,
and chassis (to fit) ;

*Two selector switches, Sw. 1, Sw, 2;

*Three on-off switches, Sw. 3. Sw. 5, Sw, 6;

Two bakelite phone-tip terminals,

*Name and address of manufacturer will be
supplied upon reguest,

whing

Fig. 2. The actual cali-
brated dial that may be
cut out and used on the
finished instrument, pro-
vided that the specified
parts are used. Other-
wise, an individual cali.
bration will have to be
made to fit the potenti-
ometer used.
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CONSTRUCTING A 5-TUBE LOOP SET INTERFERENCE
LOCATOR

(Continued from page 153)

often a person wants a radio receiver other than
the regular auto set in the car, and the receiver
mentioned will serve this purpose and also serve
a3 A means of loeating interference caused by
electrical apparatus. This set will locate the
source of interference which can generally be
eliminated by the proper use of filters or shield~
ing, Interference elimination provides a very
profitable field for Service Men as many types
of electrical apparatus cause interference—the
difficult problem is to locate the source of this
interference. This is made guite simple with the
aid of this unit.

The receiver is completely self-contained;
nothing except the loop will be outside the
case, The cabinet must be completely shielded,
top, bottom, and sides with no joints or open-
ings at any point. All voltages and specifications
should be foliowed very closely.

This receiver being a loop-operated outfit the
following instructions are very important to
insure proper operation.

If a loop is turned so that it is pointed edge-
wise toward the transmitting station, radio
waves from that station will travel the great~
est distance between the two wsides of the loop
thus setting up the greatest voltage and conse-
duently the rignals will be strongest. When the
Joop is turned se that its flat side is toward
the transmitting station, the signal strength will
be least. In the latter instance the advancing
radio waves strike both sides of the loop at the
same instant, generating exactly equal and
opposite voltages which balance each other out
completely, leaving no signal for the reeeiver,
except that due to loop capacity.

Due to this directional effect of the loop aerial
it is possible to partially tune out an undesired
station by turning the loop broadside to it. Point-
ing the loop will greatly increase the signal
strength from a distant station. This s one of
the advantages of the loop antenna,

In using a loop it will be found that the
signal strength from a near-by station remains
approximately the same until the loop is turned
almost at right-angles to the station. The signal
strength will then show a sudden and decided
decrease during the last few degrees of loop
movement as in Fig. ZA.

On the other hand, the signal strength from
a distant station will show a very gradual in-
crease as the edges of the loop are brought into
line with the direction of the radio waves: but
during the final few degrees of loop movement,
which brings the loop directly in line with the
atation, & decided and sudden increase in signal
strength will be noticed, as shown in Fig. 2B.

When used as & Direction Finder the operating
principles are practically the same. A direction
finder econsists essentially of a receiver mounted
in a completely shielded cabinet and equipped
also with the directional loop. Due to the shield-
ing the receiver will not be affected by radio
waves or signals except those coming through
the loop. By turning the loop it is possible to
tell from which direction the interference signal
is coming. A transmitting station or interfering
device as in “A” in Fig. 2C may be located with
the aid of such a receiver, by tuning in the
signal from 2 or more positions and noting the
bearing of the loop in each case, At the inter-
section of the bearings or lines such as those
taken from B, C and D in Fig. 2C, the location
of the transmitter or interfering device may be
determined.

SHIELDING IS A PRIME REQUISITE

In constructing this receiver it is especially
important that the coils and units be completely
shielded, in many instances the receiver is buiit
into a portable typewriter case (these cases can
be purchased very reasonably). The parts used
are those of an ordinary battery set, using reg-
ular broadcast coils and condensers. The values
marked in the diagram should be used to insure
best results. The 2 V. tubes are most practical
because of the low ecurrent drain. The source
of supply for the filaments consists of 2 dry
cells. The “B* supply is furnished by small 45
V. “B” batteries especially designed for portable
use.

We will now consider the design and construc-
tion of the loop as it is one of the essential
barts. In building a loop for the receiver the
safest method is to use an excess length of wire

to begin with. A loop antenna usually consists
of a rectangular or circular coil of from 10 to
15, or 20 turns of insulated wire (bellwire, or
No. 20 D.C.C. enameled) on a supporting frame-
work. The framework may range from 1 to 8
ft. in diameter, this being a matter of opinion.
A small area is not as sensitive and a larger
loop may be a little bulky. A leop approximately
2 ft, in diameter is recommended for this par-
ticular receiver. After the loop is wound, a
high wavelength or low-frequency broadeasting
station should be turned in. If the dial setting
of the loop tuning condenser is much too low,
that is. if too little of the condenser is used
for this wavelength, wire should be removed
from the loop. Take off one-half turn at a time.
The loop should be retuned after each alternu-
tion, and wire should be removed until the
dial setting is correct from the station being
received,

LIST OF PARTS

One Wholesale Radio Service set of R.F. coils,

L2, LS;

One Whelesale Radio Service 2-gang condenser,

350 mmf., C2, C8;

One Wholesale Radio Service single condenser,

350 mmf., C1;

*Two midget A.F. transformers, T3, T4;

One D.P.S.T. switch, Sw. 1;

One Centralab variable resistor, 0¢.2-meg., R1;
One Centralab wire-wound resistor, 2.5 ochms, R2;
One Centralab carbon resistor, 2 megs., %-w.,

R3;

Four Solar condensers, 0.1-mf.,

C3;

One Solar mica condenser, 250 mml., C4;

One Solar mica condenser, 0.001-mf., C5;

Two Tung-80]l or Hygrade Sylvania type 34
tubes, V1, V2;

Two Tung-Sol or Hygrade Sylvanis type
tubes, V38, V4;

One Tung-Sol or Hygrade Sylvania type
tube, V5;

One sapecial case with loop antenna (L1)
cover ;

*Two No, 6 dry cells (A" battery) ;

*Two "C" batteries, 714 V.;

*Three “B'" batteries, 45 V.;

One bakelite strip with five 4-prong sockets:

One Wright-DeCoster §5-in. magnetic speaker;

Knobs, wire, hardware, etc.

*Names of manufacturers will be ment upan
receipt of a stamped and self-addressed en-
velope. .

This article has been prepared from dala
gupplied by courtesy of Coyne Elretrical Sehool.

200 V. rating,

30
81

in

MAXIMUM

SIGNAL FROM LOOP

MINIMUM

- m-

ANGLE i
OF
LOOP
=A- | DIRECTION OF NfARBY STATION
MAXIMUM

SIGNAL FROM LOOP
MINIMUM

d []
ANGLE '

Ao ——

¢ DIRECTION OF DISTANT STATION

-B-

INTERFERENCE
. Loop
(aearing]

- \

20" oy O
8 \ : s

e

BEARING
Fig. 2. Loop directions and interference
triangulation.

-—

(77

MAKE YOUR INVESTMENT

TODAY

PAY BIGGER DIVIDENDS

TOMORROW

Model 1200
Volt-Ohm Mlllllﬂ\ml'-er
Denler Price $21(.67

Model 1206
Master Unit
Buy one unit to- (1
day, ownm a complote Dealer Prlee
Master tomorrow. =

Obsolescence is the bugaboo of radio. It is par-
ticularly the bugabco of the radio serviceman
when it comes to investing in test equipment.

Of course there are going to be changes in radio,
of course this industry is going forward. But
test equipment can be designed whereby poesible
loss from obsolescence is minimized. For instance,
it is hard to conceive of a radio change that
would obsolete the Triplett Volt-Ohm-Milliam-
meter, as this measures the electrical standards
of the volt, the ohm and the ampere.

Consider also, the Triplett Master Unit Test Set
is built up of four distinct units, the Volt-Ohm-
Milliammeter, the Tube Tester, the Signal Gen-
erator and the Free Point Tester. Every precau-
tion has been taken against obsolescence with
each individual unit. But if a revolutionary
change should come along, all units would cer-
tainly not be obsoleted. Compare this then, with
other equipment from the standpoint of obsoles-
cence and you will realize why your investment
today in Triplett will pay bigger dividends to-
morrow.

More and more dealers are learning that the
right service equibment to own must combine
with quality, these additional features; porta-
bility, compact size, mnxtmum protection against
obsclescence and minimum risk from unavoidable
damage. If you too want all of these features,
insist on Triplett.

See your jobber

|;l:'?"k"‘ Tk

THE TRIPLETT ELECTRICAL INSTRUMENT CoO.
169 Harmon Drive. Bluffton, Ohlo

Without obligation Please send me more informa-

Name ..,,...

Address

B L R A e

B I E NS BB I AR HEAE I AL S kR R I

1
I
I ton on Triplett Master Unit Test Set.
l
!
!
|

CIY teiievrcnicsesiansasesses Stt0cccnsoscasae
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NEW BEAM-POWER PORTABLE AMPLIFIER

Ideal for all clectioneering applications.
supply-—operates efficiently from either or hoth

Incorporates new type clectric chopper universal power

110 volts A.C. and 6 volts D.C. Utilizes two new

type high-fidelity 6L6 power output tubes. Models available with power outputs ranging from 15

The Ace of l%atberForemsle;.

USED AS A
WEATHER
FORECASTER
AND
HUMIDITY
TESTER

When_placed in _a well-ventilated room or in
the fresh air, the HYGROSCOPE foretells com-
ing weather conditions from eight to twenty-
four hours in advance. It also accurately records
outdeor humidity, and when placed inside it gives
the humidity within the house or room

The HYGROSCOPE is automatic, self- adjust-
able, simple American-precision made. It can-
not get out of order at any time. The dial
measures 2%”, is enclosed in a 6” round hard-
wood case, with either walnut or mahogany fin~
ish. It is attractlve for desk or living room.

OUTSIDE DIAL FORECASTS WEATHER

¥alr —ruin—or changeanle |s Ipdicated on the outer
dlal when the HYGROSCOI'E js placed In a wells
ventjlated room or out-of-doors, If indoors. place the
instrument near an open window,
INNER DIAL SHOWS HUMIDITY CONTENT

The HYGROSCOI'E al: ucts as a hygrometer. Numbers
on the inner dial indlcate (he degree o{ humidity present
in the air and in_artltielally heated rooms.

SLEND FOR YOUR HYGROSCOIE TODAY. Your re-
mittance in form of check ur meney  order accenled It

you send cash or upused 1. 1"ostage 00

Ntamps. be sure to register \our ll-msr
Postm!d

Also specify if you prefer hto HY

SCOPE in Walnut ‘or \llmnns
GRENPARK COMPANY

99 Hudson St., Dept. RC-935 New York, N. Y,

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.Michizgan Avenue, RC-936, Chicago. 1llinois
Correspondence Courses n

RADIO s ELECTRICAL ENGINEERING
ELECTRICAL ENGINEERING 5 ropste

onl modem course. So simplified azyone can grasp quickly, LOW

nAD|o ENGINEERING Ultrs-modern courra in radio, publie

address photo-electric wark. Tralta
Fou 1o be super-service man, real vacuum tube technicisn, Diploma
&iven. Tuitlon only 325, l.-hhur course. Deferred payment plan.
me TODAY for free coples of sehool c-ulo'- studant.
magazines, ete, SEND NOW!

LINCOLN ENGINEERING SCHOOL
859-K So. 37th 5t.. @ RiNG

@' 20 WEST 29np STREET

to 120 watts. Represents the latest design in de-luxe portable
F : sound equipment, Priced within the reach of all.

- Send for FREE Circular No. 936 describing
: our compleic line of ulira-modern amplifiers.

Mr. A, C. Shaney, will gladly help you plan any tvpe of P.A.
installation. Send complete details for free expert advice.

AMPLIFIER CO.

of AMERICA

AMPLIFIED SOUND SYSTEMS

HOW TO

(for elderly people), i.e.: 30 to 9,000 c.p.s.

A second consideration was the elimination of
all noise from the amplifier whether it be motor
pick-up, ‘shot effect,”” hum, or whatnot. This
resulted in greatly increased filtering made even
more necessary by the drive to eliminate all
batteries in order to achieve complete A.C.
operation. Transformers are now available,
thanks to the work of these companies, which
are flat from 30 to 15,000 c.p.s. But let us pause
here a moment—due to recording limitations, no
frequencies over 9,000 c.p.s. are recorded on the
film (but it is a wise man who looks forward to
the future).

TYPES OF FILTERS

Most of the filters used in this type of work
are of the resistance-capacity type; though often,
in filament lines, we find inductances inserted
to block motor noise. Both of the previously-
mentioned extended-frequency systems have re-
sorted to parallel feed in some places in order
to segregrate the power and speech circuits,
The wisdom of this is at once apparent.

System A still clinga to a D.C. supply for
their voltage amplifiers and exciter lamps. Sys-
tem B now uses A.C. on the exciter lamp fila-
ment with proper filtering to cut off everything
below 120 cycles from going to the exciter lamp
filament. Tubes, of course, are all indirect heater
except in the power stages. Photoelectric (or
“PE.”)} cells have been greatly improved not
only from the frequency standpoint but from
the amount of output per given amount of
incident light. Notable for the latter is System
A’s type 3A PE. cell

Where only one unit is used, the speakers
themselves have been made better so that a
good unit now responds equally well to all fre-
quencies from 50 to 7.500 c¢.p.s. In extended fre-
quency range systems the use of filter dividing
networks in the output line and the use of
separate speakers for hirgh, low, and middle
frequencies gives a flat output from the horns
of 30 to 9000 ec.p.s. Generally, the middle-
frequency speaker operates at a higher output
level than the “low™ and *“high® units. Typical
cut-off ranges—broad, not sharp—arc: for the
lows, 30 to 300 c.p.s.; for the middle register. 300
to 3.000 c.p.s.; for the high register, 3,000 to
9,000 c.p.s.

VARIOUS MECHANICAL DRIVES

First, let us take a look at the drive system
which is used to bring the sound track smoothly
past the optical system.

Improvements in drives have mainly been in
the elimination of troublesome belts, so thut the
motor now is directly-coupled to the sprocket
that pulls the film down and past the optical
system, In one system, the motor coupling to
the soundhead is by a system of multiple belts
with a fly-wheel effect; this provides a very
efficient drive that acts as a dampening device,
and which takes the place of troublesome me-
chanical filters. It is claimed that this mcthod
absolutely eliminates flutter and wavering tone.

This subject, however, is beyond the scope of
the average radio service engineer. Sufficient be
it to say, that. if the drive system has been
functioning satisfactorily until now, it is well

Lincoin, Nebr. |

to leave it alone. In most cases this will be
found to be true. If it i8 not in the best of
condition, it will not hesitate in making itself
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SAVING SHOCK
VICTIMS

At a convention of A.L.E.E., Dr. W. B. Kouwen-
hoven described an alectrical method of saving
the lives of victims of electrical and nervous
shock.

it is said that there are 2 distinct kinds of
electric shocks, those of low and those of high
current: the former being the most apt to prove
fatal, since the rhythm of the heartbeats is dis-
turbed. The high current i'ype paralyzes the
lungs, but in this type artificial respiration is
often effective, since the heart is not disturbed.

The most promising remedy has been found to
be a counter shock. A current of | A. through
the heart, or enough to light a 100 W. lamp has
given good resulfs.

(T T T

IMPROVE

“"TALKIES" FIDELITY

(Continued from page 151)

known on music—giving an ‘“Over the Waves"
effect to all types of music.

The transmission arrangement is designed to
bring the sound track past the optical system at
the rate of 00 ft. a minute, If the speed is more,
the sound will be higher pitched; if the speed
is less, it will be lower pitched. Increasing the
speed 5, or 6, or more feet per minute is not
necessarily detrimental to good talking and in
the case of portable rigs, this is sometimes done
in order to accentuate the higher frequencies.

It is the projectionists” duty, not yours, to
see that there are no worn belts, sprockets, and
gears in the drive transmission.

THE OPTICAL SYSTEM

There are two types of recording in general
use at the present time; constantewidth—
variable-density (more commonly known as
Western Electric), which consists of shaded
lines of various thickness; and the other, variable-
width—constant-density (RCA recording). The
latter, when inspected, seems to be a facsimile
of an oscilloscope curve.

In ecither type of recording, a definite narrow
beam of light from an exciter lamp is passed
through an optical lens arrangement, in the
“soundhead.” The film is moved along at a con-
stant speed and the narrow beam of light which
is focused on the sound track, will naturally
vary in intensity in accordance with the varia-
tions in either the density, or the width of the
sound track itself. This light, having passed
through the film or sound track, falls onto a
PE. cell, which changes light rays into electrical
energy ; and these variations correspond directly
to the intensity at which the film was recorded.

Having chanfed the light beams into electrical
energy, the cell then passes the current to the
voltage amplifier by suitable c¢oupling means
such as a resistance drop or a special transe
former.

The frequency in variable density recordings is
determined by the distance between successive
identical ladder rungs corresponding to some
cycle ; in variable area recording, it is determined
by the distance between successive identical
peaks. Note that the amount of light going
through determines the volume not the frequency.

The wide-fidelity optical system (Fig. 1B)
dJiffers from the conventional (Fig, 1A) type,
in the size of the scanning beam thrown on the
sound track. In the ordinary system, this dimen-
sion approximates 0.001 x 0.08-in., and is accom-
plished by throwing a highly condensed imuge
of the exciter lamip filament onto the track. The
approximate dimensions (though they may vary
greatly) of an exciter lamp filament are 9/16 x
1/64-in. This filament light is picked up by a
set of condenser lenses which throw the light
image onto a slot in the barrel (which is slightly
larger than the size image wanted). The size
of this slot is about 0.0015-in. This slot cuts off
the jugged edges of light from the lamp, at the
same time the light passing through is picked
up by an objective lens, which recondenses it
slightly, and throws it, highly concentrated, onto
the sound track at the dimensions of 0,001 x 0,08
in. (Aetually, about 0.0015 x 0.0%-in.).

In the wide-fidelity lens system. a 3rd set of
lenses has been injected with the result that a
much shorter focal length is ebtained and that
the width of the scanning beam is no longer
0.001-in, but is now, roughly, 0.00075-in. This
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assures a frequency “‘capacity” of 60 to 9,000
c.p.s. This shorter focal length at higher fre-
quencies (9,000 cycles) insures perfect sound
reproduction, greater flexibility in the ampli-
fying system, and gives splendid resulls when
using dense or colored film.

These lenses are casily installed in most systems,
The tubes, ur opticul systems are ¥-in. in dia,
and 3 ins, in length. Approximate installing di-
mensions : Distance of the P’ E. cell from the film
or aperture if no condenser lens is used between
cell—3 ins. (max.). Distance of exciter-lamp
jilament from end of barrel—% to 3;-in, Distance
of objective lens (end of barrel) from film or
aperture depends upon focusing of system.

The shape of the light that strikes on the PE.
cell is circular, In installing these lenses a means
should be made to rotate the lens tube and to
move it forward or backward, until the point
of focus is determined. Once fixed at proper
focus, they can be locked in place and for-
yrotten, since all future adjustments will be made
t.y altering the position of the exciter lamp.
Regular holders, providing these adjustments, are
obtainable,

The maximum quality of reproduction is se-
cured in modern soundheads by the use of a
resilient exciter lamp mounting. This feature
eliminates transmission to the exciter lamp fila-
ment of any vibration from gears, motors, or
any mechanical parts of the projector, The
same can be said of the PE, cell, which should
be wellcushioned and shielded. If a voltage am-
plifier is mounted on the projector it also should
be well-cushioned. However, we recommend the
use of a high-impedance PE. cell working into
a transformer with a 500-ohm secondary. Both
of these secondaries (from each projector)
should go, through shielded cahle, to a modified
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T-type fader (Fig. 1C). This fader should be of
the step-by-step type. with no frequency dis-

crimination.
TaBLE I
.‘\‘nllnn 0 Range ™ por pent
1 evele 1
tnstrument or | st | B ) st
Sound L i [ Pl | aenty
Cymbals ....... 32-13,000 39 77
Snare Drum ... S0-15,000 33 it
Bass Drum ..... 58~ 4,096 a | Y00
Kettle Drum .. 4s- s608 |09 100
Violin ......... 192- 8,102 62 100
Piano ,......... 72- 6,141 X3 100
Cello .......... | 64-8102 | 62 | 100
Rass Viel ...... 40- 4,602 | 99 100
Piccolo ...v0ves 960-10,240 50 100
Flute .......... 2%k N192 62 100
Oboe .......... | 236-16,3%% [ 31 63
Soprane
Saxophone ... | 218-12,2x8 42 83
Trumpet .,,.... | 171- 9,216 55 100
Clarinet ....... 160-10,240 50 100
French Horn ... R5- 5.461 99 100
Trombone ..... KO- 7,680 66 100
Bass Clarinet ... | $0-13,000 | 3 o
Bassoon ....... | 60- 7,000 71 100
Bass Saxophone 55- #,100 61 100
Bass Tuba .... | 42- 3.840 | 99 100
Female Speech . 160-10.240 | 50 100
Male Speech ... 106- 8,192 65 100
I{andclapping .. 106-1%.000 27 55
Foo!ateps 800000 016,500 30 60

Approx. figures used in above tabulations.

In Part I1 the subjects of amplifiers and
acousties will be considered.

A DUAL-SERVICE 3-TUBE
5-METER RECEIVER

(Continued from page 141)

priced, 3-meter rig suitable for fixed station use
on A.C. with a regular power pack; and also
for mobile use in a car, with 6 V., D.C. fur-
nished by the storage battery.

A 3-TUBE CIRCUIT

Three tubes ure used in a circuit that gives
the results normally obtained from 4. As may
be seen from the accompanying diagram, Fig. 1,
the set uses a type 78 tube as an R.F. amplifier,
with # complete antenna-grid tuning circuit
consisting of a 10-mmf. variable condenser and
a small plug-in eoil, This stage not only elim-
inates detector radiation. but alse increases the
overall gain and selectivity. This works into
one triode section of a type 79 tube, connected as
a self-quenching ultrasudion suner-regenerative
detector. Parallel plate feed is used to the 78
R.F. amplifier, this arrangement being altogether
practicable because of the narrow frequency
tuning range of the receiver.

The second section of the 79 operates as a
resistance-capacily  coupled A.F.  amplifier.
This is followed by a second resistance-coupled
stuge using a 42 power output tube. A choke-
und-condenser combination is used in the plate
circuit of the 42 to keep D.C. out of the ear-
phones or loudspeaker. A 50,000-ohm poten-
tiometer acts as regeneration control in the de-
tector circuit, while a 0.5-me&. potentiometer in
the grid circuit of the 42 acts as an audio
volume control. These adjustments are inde-
pendent of each other, giving the operator com-
plete control over the R.F. and A.F. actions of
the receiver, A separate standby switch is pro-
vided in the “B"” circuit. to “'kill'" the receiver
during transmission periods.

ADDITIONAL DETAILS

The coils for the R.F. and detector tuning
positions are of the space-wound, plug-in type,
fitted with small plugs. While only coils for the
h-meter band tapprox. 50-62 megacyvles) are
here considered as being used in the set, the
plug-in feature permits easy experimenting with
still smaller or larger coils for higher or lower
frequency bands.

For battery operation. the instrument has its
filaments working directly from a 6-V. storage
hattery; up to 250 V, of “B" battery can be used
for plate supply. For A.C. operation the fila-
ments are heated by a 6.3-V. secondary on a

power transformer. Any small A.C. power pack
of suitable output may be used.

Because of this convertible feature. amateurs
contemplating summer automobile trips will find
this perfected 3-tube receiver the ideal une to
mount on the steering column or under the
dash-board. After the trip is over, the set gues
back to the operating table at home, and with-
out a single change. becomes an A.C. outfit that
drags in plenty of signals.

A sturdy, black-crackle finished steel case,
measuring 5% x 8% x 71 ins. high, houses the
entire receiver. A full-vision type of vernier dial
makes tuning easy. The top of the case ix re-
movable, being held in place by 2 quickly loosened
thumb screws. Binding posts for antenna wires
are on the left side; plug-in connections for
power leads and loudaspeaker rre on the back
of the chassis. Mycalex is used for R.F. in-
sulation, making for truly low losses.

The signal output of this receiver under nor-
mal circumstances iz more than sufficient for a
magnetic-type  loudspeaker. Earphones are
really neccssrary only in bad locations when the
receiver is used for mobhile operation, or at
fixed stution locations when very weak stations
are being received.

The readers of Radio-Craft may be interested
to know that this highly efficient job was first
shown in public at the Stamford, Conn. “ham-
fest” held in May, 1936, and attracted a great
deal of favorahle attention. A sample get was
used by W2ISY in his service truck on the trip
from NBogota, N. J. to Stamford, Conn., and
back, and proved extremely satisfactory in every
respect.

This article has heen prepared from data swp-
plied by courteay of Wholesule Radio Serviec Co.

IN THE RADIO SHOW NUM-
BER READ ABOUT—

the teledial-—local station personalizer
—amtomatic flash tuning—the magic
voice—focured tone—foreign tuming
svitem—stabilized dynamic speaker—
iri-foral tuning—vibracoustic round.
ing board—and the colorama dial!
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“ ..Don’t Let Tech-

i nical Developments

Rob You of Your Job!”

Are you able to keep pace with the
new technical developments that de-
mand increased technical ability 7
Are you capable of using the new
equipment to completely test, serv-
ice and adjust the late-model! re-
ceivers with their adjustable band
high fidelity L.F. circuits. D.AV.C,
notse suppression circuits, automatic
tuning and other modern refine-
menis? What will you do when fur-
ther complicated improvements are
included? Equip yourself now with
the necessary training before it's
too late!

PlanYour FutureinaField
Where Training Pays—

“SERVICE and PUBLIC
ADDRESS ENGINEERING”

Better men are required in radio
today. Why not take definite steps to
insure your future by obtaining the
necessary technical training from
CREI? Write today for details of
our new “Service” course.

JUST RELEASED!

AN UNUSUAL SURVEY THAT
GIVES AN INTERESTING
ANALYSIS OF EMPLOYMENT
CHANGES — SALARY AD.
VANCES AND STATISTICS IN
YARIOUS BRANCHES
RADIO. A FACTUAL REPORT
OF WHAT'S HAPPENING IN
RADIO TODAY. A LIMITED
NUMBER OF COPIES AVAIL-
ABLE —MAILED FREE ON
REQUEST.

Send for Free 48-Page
Hlustrated Booklet

CAPITOL RADIO
ENGINEERING INSTITUTE

WASHINGTON . C. NEW YORK CITY
{41 & Park Roat  D®PLBCS  Tog proagway
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CORONET |
e Parfecied METAL TUBES
in Bha UFra-DX Al-Wavi Sel and In - your
srebsr werk.
weleriniic Chart
oo, :
ek, M 3y

NEW GUIDE NOW READY!

Most complete volume control
facts ever assembled in one book.
Free with one complete Electrad
carton. *
Write Dept. RC 9
173 Varick 8t, New York, N.Y."

E_I.

prces. 30 models
AC.DC, Aﬂ-&nv}

ZEPHYR RADIO CO.
11708 Livernvic, Detroit, Mich. DEPT, 228

RADIO ENGINEERING

RCA Institutes offers an intensive course of high
standard embracing all phases of Radio. Practical
training with modern equilbment at New
York and Chicagy schools. \l.o specialized
cour-es and flome Study Counves under “No
obligatlon™ plan. Catalog. Dept. RT-36.

RCA INSTITUTES, Inc.
75 Varick St, New York 1154 Merchandise Mart, Chicage

Recognized Standard in Radio Instruction Since 19u8

EN _AWAY /

You get one—Your friends
wet one—without eost. ket
us give you the details of
this amazing Time Teller.
Als0 it can pay you blg
money giving it away free
Nothing  to by or  sell
Write fat

GARDEN CITY NOVELTY CD.
4391 Ravenswood Ave.

“HURRAH —What a Treat”

Thanks to you §,0.8.. I'm off to a ripping
start for a BIG SEASON OF PROFIT
R your New THEATRE EQUIPMENT
eatalog is the CATS—and will | be able to
SELL at your Slashing Savings!
P s We'll gladly maii you o
W FREE copy on request,

S.0.S. Corp.'Chi “istind™

AT A GREAT SAVINGS
BUY DIRECT

Chleago, HE,

Muny models to ~elect from, Factory prices.
A.C.-D.C. All Wave, farm,

THIRTY m:i'landl Elelw n:j(&t.a] tubg FREE
models. *ublic  Address  an:

DAYS Communlcation S)fslrml‘, Nend CATA.

TRIAL ;nr' tew 1936 bargain  catalog LOG
Tee,

AUTOCRAT RADIO COMPANY

3655 North Hamilten Avenue Degt. 250 Chicaga, Itilasis

SERVICE MEN! CONSTRUCTORS!
BUILD Your Own OSCILLOGRAPH

Complete Kit (less tubes) including drilled
chassis and case: all parts and complete in-
structions, Easy to assemble and wire, Write
for descriptive circular. Price. complete kit
§28.50, Also, All-Wave coils and parts of
every description for set builders and experi-
menters,

Paragon Radio Prods., 1368 Liberty St., N.Y.C.

_~"RADIO COURSES

RADIO OPERATING: Prepare for Gov't
License Exam. @ RADIO SERVICING:
l.ncludlm! Short Wave @ AMATEUR CODE

New Course in ELECTRONICS:
Day and Evenlng Classes—Booklet 1"pon Beques:

New York YMCA Schools

4 W. 84th Street. New York City
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THE CORRECT USE OF FIXED CONDENSERS

(Continued from page 153)

and at the same time without danger of in-
stability due to feedback as a result of the high
degree of amplitication,

CIRCUIT BREAKDOWN ANALYSIS

A cireuit breakdown analysis of the applica-
tions of condensers in a modern set is shown in
Fig. 2, In A of this figure, will be noted a very
common application of bypuass condensers in the
R.F. stages of a receiving cireuit.

In secries with the sgrid return lead of the
R.F. inductance is a resistor which may connect
to a biasingz potential or to an A.V.C. stage.
The purpose of this resistor ix to decouple the
grid circuit from the power supply (to which
all plate and #rid returns of a recciver terminate)
in order to avoid that type of feedback which
ix a result of the common impedance offered by
the power supbply to all the returns. The hizh
resistance prevents the R.F. currents from
reachingz the power supply., although it does
not hinder or reduce any biasing potential which
must be connected to the grid since the current
which flows in this cireuit is theoretically zero.
The condenser shown bypasses the R.F, eurrents
direct to ground.

Ordinarily, we would expect that a condenser
connected in this cireuit to last “forever.” since
no real or great potential exists across the con-
denser which might tend to break it down, Un-
fortunately, the experience of Service Men shows
that duite a bit of trouble with condensers is
cncountered here. The trouble iz not due to
breakdown, but rather to pour eonstruction, since
the condenser “opens” and, thus removes the
return circuit for the R.F. currents. Examina-
tion of defective condensers that have been re-
moved from this part of a receiver will show
that the trouble is usually due to the wire lead
from one side of the condenser becomingz dis-
conneeted from the foil

This is the only cause for "'open” bypass con-
densers, and source for much trouble in receivers.
It can only be avoided by the use of condensers
that are mechunically well constructed. Snecial
precautions are taken in the well-designed bypass
condenser to insure the wire leads remaining
permanently fastened to the foil within the
condenser.

In Fig 3 is illustrated a cross-scetional view of
the construction of a very popular make of
bypass which i3 known for its efliciency and
lungelife. Compare this construetion, and the
special method of removing the stress of the
leads (when wiring) against the foil (which
eliminates the possibility of the leads being
pulled away from the foil) as ugainst ordinary
condensers of the cheaper varisty which depend
solely upon wax impregnativn to keep the leads

in place. Of course. manufacturers who pinch .

pennies in their production costs always use the
irferior type of construction in their condenser
units because of the slight economy it affords,

THE SCREEN-GRID BYPASS

In B of Fig. 2, is shown another application of
bypass condensers. Here the unit is employed for
prceunding the screen-grid for any R.F, currents

capacity that may exist within the tube. The
size of the condenser that is employed here may
vary from 0.1 to L0 mf., depending on the tube
ana eireuit employed. Since a positive potential
is applied to this clement (lower than the plate
voltage, and seldom in excess of 100 V. for H.F.
tubes) the condenser should be able to withstand
this voltage, Poorly-made econdensers u~ed in
this part of a cireuit will Lreak down and not
only eliminate the voltage apnlied to the sereen-
prid but also materially reduce the total plate
veltage and endanger any series resistor that
is used to reduce the total voltage to that
reauired by the screen-grid. A shorted condenser
here would make this series resistor earry more
cuirent than it is probably designed for. An
“open’ condenser might cuause the circuit to
oscillute, resulting in a drop in the operating
efficiency of the tube.

In C and D of Fig. 2 we see the application
of smaller values of capacity, usually and pref-
erably of mica dielectric construction, employed
for bypassing any stray R.V. currents in the
A.F. output circaits of diode and power detector
stages, respectively, When mica condensers are
employed then trouble with these units is ex-
tremely rare. Tubular paper types of condensers
of small capacities sometimes become “open” for
the same reason described in connection with
Lirger tubular condensers. Any defect of this
tvpe seldom seriously atfects the operation of
the receiver, although it may cause circuit
vscillation—especially, of the audio type.

THE A.F. COUPLING CONDENSER

In E and F of Fig. 2 we see another common
application of condensers. Here the condenser is
employed as coupling unit, serving to carry over
the A.F. output of one stage to the following
without actual direet connection. As far as any
D.C. potentials are concerned, the two circuits
arc isolated—uas long as the condenser does not
break down. Since the control-grid of the last
tube connects to some negative potential of the
“B" supply, and the plate of the preceding tube
connects to a high positive potential, there is a
voltage difference between the two terminals of
the condenser which subjects it to some stress
and danger. If the condenser has a sufficient
safety margin (working voltage in exees. of

CUP LOCKED ENTIRE UNIT
INTO WOODEN ENCLOSED IN HEAYY
CORE ARDBOARD TUBE
i

e SOLDER
y A I

| — CORE

-

e
PAPER & FOIL WOUND AND IMPREG-
NATED ON A WOODEN CORE

Fig. 3. The mechanical construction of a

|
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and also serves to reduce the grid-to-plate popular condenser.
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- R.F
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Fig. 2. A break-down of the use of fixed condensers in a modern radio receiver, The path of the high-
frequency current can be seen through the condenser in each case.
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the applied voltage) then the chances are that
the condenser will stand up indefinitely.

In manufactured receivers, we will find the
praper tubular type of condensers extensively em-
ployed for this type of application, zlthough
micas would be much more efficient since their
diclectric resistance is much higher than that
of the paper type, llowever, despite several
faglts that we could find with present practice
of using paper tubulars for audio work, and
the imminent danger presented by the high
valtagre of the “B” supply across the condenser’'s
terminals, very seldom do we find these conden-
cers unsatisfactory—or the victims of breakdown.
Sirangely, most trouble with audio coupling con-
densers has been due to “open‘’-circuiting of the
condenser, due as mentioned before to the wire
lead heing pulled away from the foil. Again we
sec where good construction of a condenser is
essential for a minimum of trouble from a re-
ceiver.

And now we come to that section of a receiver
where the troubles due to condensers are most
frequent. and where wise selection of a replace-
ment will do much to climinate the major part
¢f these breakdowns. We refer specilically to
the power ,upply section of a receiver., from
which Service Men find more than 50 per cent
of the service calls are attributable.

FILTER CONDENSER BREAKDOWN

Years ago. in the earlier electric sets when
lurge paper condensers were employed for filter-
ing the rectified "B” power, instances of "open"
filter condensers were extremely rare. Paper
fiiter condensers of course did break down and
become shorted as a result of the high voltuge
i:npressed across them, but usually such defects
were very easily located since the voltage from
the "B"” supply would then cease. However, since
clectrolytics became popular the servicing pro-
fession must now become familiar with the
vagaries and varieties of symptoms that gccur
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when such a condenser becomes open-circuited.
In electrolyties, an open docs not necessarily
nean that the terminal lead has pulled away
from any internal, integr.l part of the cun-
derser, Instead, we {ind that an “open” i
caused by evaporation of the dielectric material
which reduces the capacity vilue of the con-
denser and thus renders ineffective as a
filtering unit.

The symptoms that are obtained when this
type of defect occurs will vary with the design
of the receiver. In A.C.-D.C. sets, where the

it

fitering condenser is connecied across the output |

of a 2545 or 1223 rectifier tube, any ‘open” or
diminishing capacity results in a muterially low-
ered voltage output being available for I3 sup-
ply. In such eases, cither weak reception or no
reception is obtained, depending on whether the
condenser has suffered a slight reduction in
capacity or has no capacity at all. In A.C. re-
ceivers, when the filtering condenser’'s capacity
has become materially reduced the symptoms ob-
tained are usually (3) very weak reception, (b}
no sensitivity, and (¢} eircuit oscillation {some-
times motorboating). This is due to the increase
in itnpedance of the power subply which is offered
to the flow of R.F. currents from all R.F. grid
and plate returns, and which the filter conden-
ser serves to bypass—when it is efficient.

Obviously, when replacing any defective con-
denser in this part of a receiving eircuit, the
important thing to do is to choose an electrolytic
that is rated 'constant over a long period of
time,”” and this is only obtiainzble in makes that
are prominent and of proven efliciency. The use
of surplus or jub lot condensers at bargain prices
should be avoided by Service Men and construc-
tors. since they serve only to cause more grief
than saving of the few pennies would warrant.
Remember that the service job you do today.
may mean repeats or recommendations tomorrow.

This article has been prepared from data sup-
plicd by courtesy of Cornell-Dubilier Corp.

P.A. QUESTIONS & ANSWERS

(Continued from page 154)

have a much lower hum and noise level than
corresponding glass tubes. Their metal shields
further help in preventing any coupling between
tubes. However. in the case of the 6F5 tube, a
metal cap should be used over the grid to prevent
noise and hum pick-up.

YOICE COIL CONNECTIONS

(40) William Totino, Brooklyn, N. Y.

(Q.) When should speaker voice coils be con-
nected in series and when should they be con-
nected in parallel for best results?

{A.) From the point of view ¢f convenience.
it is best to connect the speaker voice coils in
parallel. Thiz simplifies the wiring in multi-
speaker inatallations and also permits the use
of 3-wire cables in which one side of the voice
coil and one side of the field are common, while
4-wire cable is necessary for every speaker when
the speaker voice c¢oils are hooked up in series.

From the point of view of efliciency, however,
the series system is preferable. Thus if four
10-ohm voice coils are connected in parallel as
in Fig. 1B their total impedance is 2% ohms,
and if the entire transmission line has a re-
sistance of 214 ohms then 50 per cent of the
total power is used in the voice eoils, If these
four 10-ohm voice coils are hooked in series their
total impedance is 40 ohms and then the loss
in the transmission line is only 2 divided by
40, or roughly about 6 per cent. See Fig. 1C.

MEASURING OUTPUT WITH A D.C.
METER

(41) A. D. Miller, Elmshurst, L. L

(@Q.) I would like to measure the output of my
amplifier with a D.C. meter as 1 have some of
these on hand. Is this possible?

(A.) This can easily be done with a vacuum-
tube voltmeter using, for instance, a type 56
tube as shown in Fig. 1D,

POWER TRANSFORMERS IN
PARALLEL

(42) Philip A. Boerrer, Pittsburgh, Pa.
(Q.) Can I connect 2 120 ma. 700 V. power
trunsformers in parallel in order to furnish 36

W. of field current for my 2 high-fidelity speakers
as well as take care of my amplifier proper?

(A.) It is, as a rule. a poor practice to con-
nect small power transformers in parallel as the
voltages are never absolutely equal and the
resultant *'croes currents” will produce over-
heating of the transformers. lHuwever, a separate
power transformer can be used on each one of
the rectifier plates.

INFORMATION BUREAU

(Continued from page 154}

chart from the Radio-Craft “Pocket Radio
Guide’” is reproduced:

First dot Second dot Third dot
Black 0 Black 0
Brown 1 Brown 1 Brown 0
Red 2 Red 2 Red 00
Orange 3 Orange 3 Orange 000
Yellow 4 Yellow 4 Yellow 0,000
Green 5 Green 6 Green 00,000
Blue 6 Blue 6 Blue 000,000
Purple 7 Purple 7 Purple 0,000,000
Gray 8 Gray 8 Gray 00.000.000
White 9 White 9 White 000,000,000

The capacity appears as 3 dots in a row and
i3 read in miero-microfarads. Thus. a condenser
carrying red, green, and brown dots, in that
order, would have a capacity of 250 mmf.

WHAT IS Q?

(375) K. Wilkinson, Jackson Heights, L. 1.

(Q.) What does the exbression "1 mean
when mentinned with relation to a coil. 1 have
secn this letter several times in books and maga-
zines, but have never seen an explanation of
what it means.

(A}, The “Q" of a coil s a measure of its
efficicncy or merit and is used by entineers to
determine the correct coil for a Eiven purpose.
Actually. the Q is the ratio of the reactance to
the R.F. resistance of the coil. This fa-tor is
used instead of the R.F. resistanre. since it is
practically constant for a given coil over a wide
range of frequencies which makes it more prae-
tical than the resistance for comparison purposes,
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8!4 %11 inches=nothing like It anywhere. Avall=
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leaf Manual, contains wiring diagrams of 5O
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tions of these sets, their circuits, ete.
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Westinghouse
Power Generator

Manufactured for U. $. Signat Corps.

200 Wait 110 V. AC

A. C. ELECTRICAL POWER

from a Windmiil, from uvailable Waterpower, from yuur
Automobite. from your Motoreyle, from your Bileyele. Fost-
pedals or Handerank: operates A.C, Radlu Bets in D,
districts, also A.C, Hadio Nets from 32 V. D.C. farm
Light systenis; use two Etenerators in seties w get 200 V.
A.C. Used as an A.C. Dynano, 1IRIts 1en 20 Watt 110
\nlt lamps; short Wave Transmitter supplying 110 Volts

A.C. for overailng am®’ Nets; Motor Generator; I'unlic
Addresa Systems; Camb lighting; ete. ete.

There Are Over 25 Applications

Specifications:
HDUSING—AIum!num (Diameter 6% 1n. Lenxth—35
in.). SHAFT--2 3/1¢ in. (driving eml). Diameter---9/16

" ithe end is lhreldad for & distance of 3§ in.). BASE—
tast lrnn (Length—7% in. Helght 1 9/16 in. Width
4% In.} UTPUT 200 Watt 110 volts AC (apveed 4400
R, STATDRS— -Two palrs (twe North and  two
South), ROTOR-—12 tooth Inductor. liulli-in commutator.
HRotor turn3 1n ballbearings,

11.P. needed to run generator.

BLUE PRINT 22 x 28 in, and Four-Pag

o
8% x 12 In. Avplicatlons and INSTRUCTION SHEETS
FREE with Gensrator.
Generator, as descrihed. including four re-
lacement carbon  brushes. Blue-print and 90
nstructions ... L Ll L., rrrrrer —
Send $2.00 deposit. balance C.0°D.
Shipping welght 18 fbs.
(Replacement carbon brushes bought separate $1.50 per
get of four. Net of instructions bought separate $1.00.)

ONLY

— AIRPLANE-TYPE

Microphone and Receiver

TRANSMITTER
s

$

€EAR CAPS

GREAST pLATE

TWO CrRCLIT
Jack

Tms Microphone and telephone headset outfit was bullt
esPeclally for the U.R. Navy Aviation Corps for I'lane-
to-1’lane and Plane-to-Ground communication.

The Holtzer-i"abnt Lllectric Comnpany construcied the
outfit te Government specifications and under rigld Navy
DePartment supervision.

e ocutfit comalsts of a low-impedance carbon micro-
phone (iransmltter), securely fastencd to g metal breast-
Plate, and a set of hcasy-dnty. low-impedance earphones.
A specially constructed switch on the back of the breast-
x-lale controls the microphone drevit, The earphones are
U.8N. Utah type. attached 1o adjustable headband.
'l‘nenu -efght feet of very heavy weather and waterproof
conductor cable. terminatink in a special brass plug,
i+ furnished with 1his comblete outfit. t'urreut of not
more than 10 volts should be used. A storage battery
is the most satistactory current supply. Talk in a natural
tone of voiee, when using the outfit. with the lips close
to the moutiipiece. Nhouting and loud talking should
be avoided.

We understand that the T.8. Government pald more
than $40.00 fnr each of thesc outfits. We have hourht
the whole lot at a low vrice and are offering them. as
long a3 the supply laats. at $4.96 cach. comhlete gs
shwwen in illustration. The shibping weight i3 9 Ihs.

Strict Money-Back Guarantee

All Shipments will be forwarded by FExrpress
Colicet if mot eufficient postage included |
with your order.

WELLWORTH TRADING CO.
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BEGINNER'S

2-TUBE PORTABLE RECEIVER

(Continued from page 1565)

tainahle at any lumber yard), held tegether with
the “liquid solder” available in hardware stores.
T'he sharp edges and surplus paste can be taken
off with a small file.

Next, temporarily place all parts in their
proper positions in the box to see if they will
fit. In this way, many of those little problems
that are encountcred during assembly, especially
in a compact set, can be foreseen and avoided.
Now you are ready to “»pot” and drill all the
holes. Before mounting the speaker, glue or
shellac a piece of ornamentul cloth on the inside
of the opening and directly upon that as a
protection put a small piece of !%-in. copper
screen.

Next, two clips on top of the box that holds
the “A" batteries are used to hold the battcries
in place and serve also to make connections.
The one cell i3 inverted, and the contact screws
on the bottom of the box are tied together. thus
connecting the cells in series. To make the bat-
tery connections fool proof, one connection
screw on the bottom iz put oft-center so that
only the can of the cell will make connection.
Using this method of construction, the cells can
be placed in only the required one way so they
light the filament and also have the correct
polarity. The battery box is simply glued against
the wall of the set. The “B” battery is held in
place by one side of the “A* battery box, and by
two sides of the case. A small piece of wood can
be glued in place to make the fourth side, keep-
ing the B’ battery from sliding into the tube
assembly. The tubez and A.F. transformer are
mounted together as one unit on a small piece
of wood, as shown in Fig. 2A.

ASSEMBLY

The next step is to mount the speaker and
phone plugs. A switch beside the speaker was
provided by the writer to eut out the speaker
when the phones are to be used. (If desired, a
jack can be substituted to automatically cut out
the speaker when the phones are inserted, thus
eliminating the extra switch.) The rest of the
set is then built around the speaker. The band
switch, regeneration control (with off-on switch
attached) and condenser are mounted with a
piece of sheet metal over the entire side of the
case where the controls are located, between the
controls and the inside of the case; this is to
eliminate any hand capacity effect. The shield
must be well grounded.

The batteries and tube unit are placed into
the set and wired-in as shown in the circuit
diagram. The tube unit can be held in place by
2 smal!l bolts. The coil is placed over the 30 tube
and if it iz too large to fit tightly, small wooden
wedges may be used. The leads can be connected
directly from the coil to their connectiona, taking
care that all wires are covered with spaghetti
to prevent shorts. The gridleak-and-condenser
unit is connected directly to the cap of the type
32 tube. When mounting the antenna trimmer
condenser, it can be connected directly to the
bolt that holds the antenna clip. A amall hole
drilled in the case makes the screw of the con-
denser available from the outside. A handle can
be provided for easy carrying. Be sure in doing
the wiring that all wires are well covered, using
flexible wire throughout for connections. A lid

can be made of the same material as used for
the box. and fastened by small brass hinges and
a suitable catch to keep it closed. In the original
set, a variable resistor was placed inside the
set, mounted on the battery box, and inserted
in the negative “A” lead. It was n help when
the batteries became weak. since all the resistance
could be cut out gradually. making the batteries
last longer than ordinarily. (A small 10-chm
fixed resistor can be substituted however. and
requires less space.) Care should be taken in
connecting the secondary of the A.F. transe
former. One side connects to the control-grid of
the 30 tube, while the other connects to the minus
side of the filament. not the plus or ground.
This gives the tube enough negative grid bias
to considerably boost the volume and at the
same time appreciably reduce the “B” drain.

OPERATION

To operate, connect antenna and ground to
the fahnestock clips, insert phones, and turn
the filament switch to “on,” and advance the
regeneration control. When station carriers
(whistles) are heard. reduce the regeneration
control setting until the program is heard clear
and loud ; and then adjust the trimmer condenser
so that the entire broadcast band can be re-
ceived by 2 sweeps of the dial. The set is then
ready for hours of entertainment, Strong sta-
tions will soon be located and the speaker can
then be cut in.

This set was tried out this summer at different
localities and was found to be satisfactory in
every way—an ideal battery set without the usual
cumbersome battery arrangement.

LIST OF PARTS

One Hammarlund trimmer condenser, 35-80
mmf., Cl;

One Hammarlund Star midget variable con-
denser, 140 mmf., C2;

One Cornell-Dubilier postage stamp condenser,
100 mmf., C3;

One gridleak, 5 megs., R1;

One S.P.D.T. switch. Sw. 3;

One S.P.S.T. toggle switch, Sw. 2;

*One midget A.F. transformer, 3: 1 ratio:

Two phone jacks;

One Wright-De Coster 5-in. magnetic speaker;

*Two 4-prong wafer tube sockets;

One Centralab resistor with switch, 25,000 ohms,
R2, Sw. 1;

One National Union or Hygrade Sylvania type
32 tube, V1;

One National Unjon or Hygrade Sylvania type
30 tube, V2;

One 10-chm fixed or variable resistor, R3;

One Wholesale Radio Service Co. 3-in.
dial, 0-100-0;

One coil form 2x 2 ins. in dia., or amaller (to
fit over type 30 tube) ;

No. 32 enameled wire;

Hookup wire and assoriment of hardware and
pressed wood;

One “B” battery, 2214 V., 3% x 214 x 2 ins.;

Two flashlight batteries, 1% V.

*Name of manufacturer upon request.

vernier

-~
-~ 30
32 TUBE
TUBE SOCKET
WET

™

O s
\ ) UQAFNS.

E_B_

o AP Ltow
TICKLER COtL. FOR BROADCAST BROAD-
60 TURNS SHORT -WAVES  BAND
GROUND

(16 th TURN) (S0 th 1URN) ("mh
(WINDINGS #32 ENAMELED WIRE) TURN)

560 W. Washingtan Blvd., Dept. RC-838, Chicago, 11,
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Fig. 2. The tube subpanel and coil winding details for the 2 tube set.
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HOW TO INSTALL A WIRED AUDIO P.A. SYSTEM

(Continued from page 157)

The lines from the master control unit should
be twisted pairs but nced not be shielded: they
may be run anywhere—under rugs, through
wills, ete., without fear of damage. fire or other
trouble, They may be run parallel with un-
~hielded A.C. or D.C. wiring without hum pick-up.
In certain cases, such a: where cathode-ray
machines, strong R.F. or other unusuul electrical
fields exist. it may be noces<ary to run individual
lines enclosed in a shicld. Tlowever, these occa-
sions will be very rare indeed.

Be sure to follow carefully all rules laid down
in the previous chapter for =etting controls.
Operation is extremely simple as  individual
speaker sctups may be so adjusted s to give
maximum permissible volume without distortion
or feed-back.

Where thi: unit is to be installed as a per-
manent fixture, 2, 3 or 4, or as many master
controls as desired, may be installed with eutput
lines running from each master contro! unit to
each speaker unit. If these lines are wired to a
selector switch, it will be possible for the
occupants of a room, hall or other place where
the speaker unit is installed, to select the pro-
gram they desire. In some cases, such as hotels
where 56 or 60 speakers are to be used, it would
be possible for the management to supply sound
from the ballroom or grill, from 1 or 2 radio
stations, or from phonograph records or electrical
transcriptions over eertain lines—while, for news
bulletins for a hotel’s commereinl announcements
(such as the Jaily menu, special concerts or other
evenis in the hotel), all lines may be connected
to a single speech amplifier and all rooms would
receive these announcements (where the speaker
unit is on at that particular time), Sports arenas,
convention halls, etc, may use 1, 2, 3 or 4 of
the master units as a means to transmit the
speakers’ addresses, results of events, etc., to
the entire audience or to any particular section
of it.

CONSTRUCTIONAL DATA

In mounting transformer Tl, be certain that
this transformer is not mounted within field
distance of any other transformer—uas the high-
impedance secondary may, on occasions, carry
<everal hundred volts ; and, where input or inter-
stage transformers are too near, coupling will
result. In mounting T2, be ccrtain that the
speaker field is not too close to this transformer

as this would eanuse detericration of the low
frequencies and introduce a certain amount of
hum.

Units L.C1 to 5 should be of the wire-wound
L-type of control with no tuper; they should be
cupable of carrying at least 114 W, audio current.
These controls are also inductive but have a
very small field. Sereen-grid or input tubes should
be kept at least 4 ins. from the terminalz, Units
L.C6 are non-inductive and no trouble will be
experienced in mounting these controls.

In running lines for the various speaker
units. the writer prefers to use a stranded
twisted pair, rather than sclid. as there is less
liability of breakage and, furthermore. a lower
noi~e transmission. Where the same wire is to
be used over and over. it is better not to remove
the insulation but. rather. to use an alligator
clamp for contacts; in this way. a unit may be
attached at any point along its length and. also.
it is casy to move or remove the speaker units.

In locations where only A.C. is available, the
construetor should use a straight A.C, system
throughout—both for the master control and the
speaker units, When this is done, it may be
advantageous to ground the master contrel unit
and the speaker units (the speaker unit may
be grounded to any convenient water pipe, or,
a 3-wire twisted line—properly coded—may be
run from the master control unit). However,
where the ‘universal” or D.C. system is used, a
ground must NOT be used and only 2-wire
twisted lines should be run. Where it is neces-
sary to use a shield, the shield must be carefully
insulated and grounded through a 1 mf. con-
denser to the “low” side of the power line. This
can he done in the master centrol unit by con-
necting a condenser from the terminal strip to
the “low” filament side of the power line.

LIST OF PARTS

One Aalloy output transformer. type K63, pri. for
push-pull 48 (4,000 ohms, plate-to-plate) ; sec.
No. 1, 50,000 ohms: sec. No. 2, 15 ohms, T1;

One Aalloy line-to-push-pull grid, pri. 0.1-meg.;
sec. to push-pull grid (C.-T.), turns ratio:
1.38:1, T2;

One leveling control, type VM874 (L-type, 10,000
ohms each section), wire-wound line taper, LC1
to LCh;

One composition type velume control,
VMS873, 0¢.1-mer. each section, LC6.

type

A NEW ALLOY FOR
PERMANENT MAGNETS

(Continued from page 157)

shape in moulds, and after cooling and treat-
ing. can be machined only by grinding because
of its hardness, and as with any other permanent-
magnet materials, requires application of a
sufficiently strong magnetic field to reach satura-
tion at the time of magnetization. It is a non-
corrosive alloy, with a specific gravity of about
7.0 as compared to R.0 for cobalt steels, so that
bulk for bulk nipermag is 12 per cent lighter in
weight.

The demagnetization curve of Fig. 1 was made
from an average foundry casting, and, therefore,
it represents the normal easting which will be
obtained in production. Published curves of
other material: are often made on straight bar
samples under laboratory conditions, and do not
present any useful data., Tests are made on
nipermag foundry castings to assure that each
and every one i3 as good or better than the
specified standard.

The design engineer should have a new field
opened to him, now that a stable, relinble and
relatively inexpensive permanent-magnet alloy is
available, with such constants as to make possible
new designs heretofore not attainable. Nipermag
should find numerous applications in airplane
generators and magnetos, headphones, micro-
phones and loudspeakers, in meters of all kinds,
in toys, certain types of rcdlays, small motors
and wind generators, and many other devices,

This article has been preparcd from data sup-
vlicd by courtesy of Cinaudegraph Corp.

READERS' DEPARTMENT

(Continued from page 163)

ican radios and parts so that price cutting by
these petty shops with no overhead is a scandal.

None of the American makers appear to see
the sense of combining and forming an Associa-
tion whereby those stores that cut prices will
not be furnished with supplies and a fixed net
cash price iz maintained. As things are there is
no doubt that America gets the business. and
the Devil takes the hindermost, but isn't that a
shortsighted policy from the manufacturers point
of view? I am sure that if the manufacturers
cooperated on forming a policy, the Distributors
would be only too glad to follow. However, asx
things now stand, the Distributors have now
had a sample of what is well known here as
“American manufacturers' tactics’’ (greatly to
their disrepute) by which 1 mean that some of
the manufacturers do not care a dime for all
the hard work and money sunk by a Distributor
in pushing their respective lines, and as scon
a8 the makers find some one else who will take
a larger quota, the pioneer is chucked off without
the slightest qualms!

To keep up the prestige of your country, why
should not all radies, etc.. to be exported be
submitted to a Board of Trade to be passed as
up to standard for export.

Perhaps my suggestions are too amateurish.
but they are submitted in good faith and salely
with an jdea to promote the good will and
custom between 2 great nations.

“AMERICAN FAN IN INDIA,”
c/e Marine Linea,
Fort Satyq Sadan,
RBombay 1, India.
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RADIO for the
HARD-OF -HEARING

via Sonotone

To enable the
large army of the
hard - of - hearing
to hear radio pro-
grams with utter-
ly amazing new
clarityand beauty,

b RCAhasdesigned
a new Sonotone Radio Adapter,
whichis connected directlyacross
the radio loudspeaker voice coil.

Complete with either Bone or Air
Conduction Unit, and Lorgnette
handle, $28.50. Does not inter-
fere with radio performance.
Loudspeaker may be either on or
off. Dealers: see your RCA Parts
Distributor, To the hard-of-hear-
ing: see any RCA Victor dealer. |

BETTER ALL-WAVE RECEPTION.
RCA Spider-Web Antenna, erected in
ajiffy, combines tuned doublets for each
band, Provides tremendous increase in
signals. Now being used by amateurs as
well as s-w listeners. Write for folder.

‘@) Products

RCA Manufacturing Co., Inc.
Camden, New Jersey
A Service of Radio Corporation of America

|
[

CONDENSER CARE

DON’T Let Excessive Humidities
and Temperatures Worry You!

Cornell-Dubilier Electrolytic capaci-
tors, triply sealed, are scientifically
designed to withstand the most ab-
normal summer conditions.

Retain your customer's
confidence by insisting on
C-D electrolytics. Available
in a complete capacity
ranke from 25 to 500 volts
D.C., at all C-D authorized
distributors.

The Most Complete Con-
denser Line in the World

Wet and Dry Electrolytic . Mica
Paper . Dykanol
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A WHOLE SERVICE SHOP
IN ONE DEPENDABLE
INSTRUMENT

for only $31 -50

ONE METER DOES THE WORK OF 4t

DEPENDABLE
MASTER MULTITESTER

A portable testing instrument supe-

rior in range, and con-

venience,

accuracy

Measures resistance from 14 ohm to
* 40 million ohms in é ranges. Meas-
ures capacity from ,0001 to 300 mfds.
in 5 ranges.
Measures AC & DC milliamperes
from 10 microamperes to 2% am-
peres in 6 ranges—no other combin-
ation instrument made will measure
Y AC milliamperes—with television
just around the corner an instru-
ment testing AC milliamperes will
sovn become a necessity for every
radio service shop.
Measures AC & DC voltages from
* 1/10 volt to 1000 volts in 5 ranges.
Measures inductance in 5 ranges and
decibels in 4 ranges.

Weight 9 pounds, size 11%% inches x
10% inches x 5% inches. The
DEPENDABLE MASTER MULTI-
TESTER is convenient to carry and
simple to operate. See your jobber
or fill out the coupon below.

RADIO CITY] |PRODUCTS CO.

88 PARK PLACE "DEPEND ON
NEW YORK CITY. DEPENDABLE”

e e s e e e e s e
y RADIO CITY RRODUCTS CO.
!
38 Park Place, New York City
] Gentlemen: I’lease gend me
1 [0 A Dependable Master Multitester......COD
1 peneiane Remittance ($31.50) Enclosed,
| O Further information regarding the all-inelu-
|
1
1
[
]
]

fre Uiapendable Master Multitester.

Alam

seepterrerieeseetstecrrreshtencen

Addrese «ooeveaneen. 00000D000CG000000 e
i» understood that if I am not satisfied with

11y Dependable Mnsler Muititester, I can get my
slumey bi(k within 1Q days of purchasc.

~ CLASSIFIED ADVERTISEMENTS

- A.C. AUTO GENERATORS

TGRN SCRAP INTO MONEY, AUTOPOWE!® SHOWS
yw how easily and economically aute generator; can be
converted Into A. C. or D, C. gencrators anc D. C. motors.
2 to 1000 volts: for sound. radia. power, light, or welding.
No previsus experience necessary—oonmilel .nfermation all
in new book. with simaple instructions and_ illustrations.
Endorsed by thousands. Only $1.00 posipald. Autopower.

I

inc.. 411:C”S. Hoyne Ave., Chicaro.
RADIO

RADIO F\GIWFRI\G BROADCASTING. AVI A-
tion and police radio, urvlclnx Marlne and Morse Teleg-
raphy  taught 11 ow. Catalox
tree. Ddodge's Institute. P Plne Street. Valparalso, Indizua,
ALT()‘I!.\U]() SERVICE MEN! MAKE OLD VieitA-
tors new! FExelusive new prinelple makes reco.dicdoning
aa8y, practicai, and bighiy profitable. Methcu iried and
proven. Instructlons and material $1.00. F..ph Morrissey,
1384 Riverside Avenue, Medfnrd. Mass.

SITUATIONS WANTED
BEGINNER RADIO SERVICEMAN DESIRES I'OSi-
tion with rellable irm in Texas. Good position, Baymound
Tkae, Floresville, Texas.

RADIO-CRAFT
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HOW TO MAKE AN OSCILLOSCOPE

{Continued from page 156)

more and more a3 you gain experience through
practice.

USES OF THE CONTROLS

The top row of controls. Let us see what pure
pose the top row of controls serve; refer to
Figs. 5, and 2 in the July, 1936 issue. pg. 13,
for the control layout and ray-tube element ar-
rangement. respectively. and to Fig. 5. in Au-
gust, pg. 93, for the complete schematic circuit.

Taking one at a time. from left to right. we
have first the vertical amplifier ('*Vertical
amp.”) switch. Associnted with this switch are
the vertical input tip-jacks (Vert, red and
black) on the extreme left of the panel. Let us
assume throughout the discussion. that a sine
wave of 120 cycles per second in frequency will
be used as a “signal voltage.”

With the Vertical Amp. switch set to “OFF”
the signal voltage applied to the Vert. input
tip-jiacks will travel through the switch arms
and through the blocking condenser C7 to the
vertical deflector of the 906. In this case. the
signal voltagke must have an amplitude of 75
peak V. to cause a 1l-in. deflection on the screen,

‘When the Vertical Amp. awiteh is set to "ON”
however, the signal voltage is fed through a
blocking condenser C20 and gain control R24 into
the grid of a 57 amplifier, which has a gain of
approximately 38, With 2 V, input to the control-
grid of this tube an output of 76 V. will result,
which is applied as before throuxh C7 to the
vertical deflector of the 906, causing a 1-in.
vertical deflection. You can readily see that
without the vertical amplifier. we would be un-
able to measure very low voltages.

The 2nd knob in the top row cotitrols the
sweep frequency range switch (“Sweep Freu.-
Range™) which has B taps.

The sweep oscillator generates a saw-tooth
wave, the frequency of which is variable, from
10 eycles per second up to about 12,000 eycles
per second. This total range is broken up into
8% smaller ranges by the tap switch.

The frequency limits for each tap are approxi-
mately as follows: No. 1, 10 to 40: No. 2, 20 to
60: No. 3, 50 to 200: No. 4, 120 to 450: No. 5
350 to 1,400 No. 6, 850 to 3.500: No. 7, 2,000 to
7,000 : No. 8, 5,000 to 12.000 cycles,

It is understood. therefore, that when the
knob is set at any one of the § taps, you are
“tuned” to a band of frequencies, which is why
this switch is sometimes referred to as the
“rough’ frequency control. In order to repro-
duce 1 cycle of the sine-wave input at the Vert.
input jacks, it is necessary to match the sweep
frequency with the signal frequency. This can
rarely be done with the “rough’™ control alone.
but can readily be accomplished by proper use
of the frequency vernier ("“Sweep Vernier'), of
which more later.

The 3rd knob in the top row controls the
sweep-gelector switech (”Sweep Selector’’). Each
of its 3 positions are important, therefore, we
will describe the funetion of each. Before doing
s0, we want to state that the term '‘sweep selec-
tor” is used for convenience and it does not
really select the sweep frequency as its name
might imply. Strictly speaking, it enanbies us to
select a synchronizing pulse from any one of
3 separate sources. The 3 sources mentioned are
designated as ‘“‘internal” or INT. 60 CYCLES,
and “external” or EXT. (Note that the illustra-
tion, Fig. 5, designates this as 60 ohms.” We
apologize for this slip-up.—FEditor)

With the knob set to INT. and the Vertical
Amp. set to “ON" the signal voltage applied to
the Vert. tip-jacks will be amplified throusth the
type 57 tube. In the plate circuit of this tube
there is flowing an amplitied version of the
original input voltage. Note carefully that this
signal voltage together with the “B” supply
voltage for the tube. flows through the 3 arms
of the switch only when the switch is set to INT.
AND the Vertical Amp. isx set to ON. Note fur-
ther thai the synchronizing vernier (“Sync. Ver-
nier’”) is permanently connected across 2 arms
of the &..ector switch. The movable arm and
one side of the Sync. Vernier are. in turn, con-
nected Jacross the primary of the sweep input
transformer,

With the controls set as mentioned, a certain
amount of signal voltage will flow throurh the
Sync. Vernier and through the transformer pri-
mary: thence through the secondary, onio the
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control-grid of the 885. The amount of signal
voltage impressed on the primary can be con-
trolicd by the operator through the Syne. Ver-
nier. The final result is, that the sweep oscillator
starts its cycle in synchronism with the signal
voltage.

With the knob set on the *“60 cycles” position.
The 60-cycle pulse is obtained from one of the
filament windings in the unit. The Vertical Amp.
may be ON or OFF. and in either case cannot
atfect the §0-cycle pulse. As in the previous case,
the amount of voltage impressed on the control-
grid of the ¥%5 is controllable through the
Syne. Vernier. The 60-cycle pulse is useful mainly
when it is desired to study 60-cycle voltage or
any multiple of 80 cycles, up to about the 10th,
or 600 cycles.

The last position is the *'External”. The EXT.
tip-jacks are now brought into play. In the other
2 switch positions these tip-jacks are completely
out of circuit. Whenever the need arises, the
synchronizing pulse from any desired external
source is fed into these tip-jacks; but bear in
mind that the impedance of the input circuit
is very low.

It is necessary. therefore, to add a resistance
of about 0.I-meg. in series, to prevent overload-
ing of high-impedance circuits. Again, the Sync.
Vernier controls the amount of voltage desired.

The horizontal amplifier switch {(*“Horizontal
Amp.") is placed at the extreme right. This
switch also has 3 positions. In practice, the
position most used is the sweep tap. marked
Sweep. In this position, a portion of the sweep
oscillator output is fed into the horizontal ampli-
fier ¢rid, amplified and then fed into the hori-
zontal deflector of the 906. The horizontal line
across the screen may be lengthened or shortened
by means of the Horizontal Gain eontrol. In
this position the Horiz. tip-jacks are out of
circuit and therefore it iy not possible to intro.
duce any external voltage into the horizontal
deflector,

When the switch is set to the ""ON" tap. the
sweep oscillator is disconnected and the hori-
zontal tip-jacks are im eircuit. Any external
voltage applied to the Horiz. tip-jacks is now
amplified and passed on to the herizontal de-
flector. In this position, it is possible to use an
external sweep oscillator of different char-
acteristics than the built-in sweep.

The “OFF” position is used mainly for high
input voltages. In this position the internal
sweep is disconnected and so is the horizontal
amplifier.

The center row of controls. Now that we have
disposed of the top row of controls, we will
review briefly the function of the center row of
controls. The positions of each are as follows:
extreme left, Vertical Gain control: next.
Sync. Vernier; next, Sweep Vernier:; and ex-
treme right, Horizontal Gain control. We already
know that she vertical and horizontal gain con-
trols are in use only when their associated am-
plifiers are "“ON" and control the length of the
vertical and horizontal deflection trace,

The Sync. Vernier, as we know, controls the
amount of voltuge applied to the 885 control-grid
and serves to keep the oscillator locked in fre-
quency with this grid pulse. This is not all,
however. The position of the knob, controls, or
at least exerts an influence on the following
factors: distortion of the image: speeding up
of the image; changing the frequency of the
image and finally, stopping of the fmiuwe. Pruce
tice is necessary, to avoid over- and under-
synchronizing.

The Sweep Vernier control is used to change
the sweep frequency in small steps until a suit-
able number of cycles appear on the screen. As
& rule, 3ycycles on the screen are usually suflicient
for most wave-form tests. However, when fre-
quencies in excess of 50.000 cycles ure to be
tested, there will appear no less than 3 and
possibly 4, 5 or G cycles on the screen. This is
due to the ratio of viewed frequency against
sweep frequency,

For example, a vertical voltage having =
freauency of 90,000 eycles will rise and full 90,000
times per second. while the sweep frequency is
flashing horizontally across the screen at 15.000
cycles per second. The result is, that 6 complete
cycles will appear on the screen, because the
sweep frequency is 6 times slower than the
viewed frequency.
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The bottem row of controls. The bottom row
of controls was described in Part I, but we are
now going to add a few important hints to
supplement the description given in the initial
Part.

Do not connect any test leads to any tip-iacks
before or during the process of focusing the
spot on the screen. This precaution must be
observed ; any stray voltage picked up hy the
test leads will be amplified and applied to cither
or both deflector plates, causing the spot to
blur. It is also advisable to have both amplifier
switches set on their "OFF™ positions, while the
focusing process is on. When the spot has becn
properly focused, the amplifiers may be switched
on and external voltages may be applied.

However, when the spot is set into rapid mo-
tion, it may become very dim. In such cases
only the Intensity control should be moved, and
then only enough to make the trace plainly, but
not glaringly visible,

The beam shift potentinmeters are connected
to the voltage divider in such manner, that the
cathode-ray beam is shifted at will, and to any
part of the screen, by the operator.

D.C. voltages cannot he measured with thix
unit unless the input blocking condensers C7 and
C8 are sherted out and both amplifiers arc
“OFF"”. An easier method would be to connect
a wire at each socket prong directly to the
vertical and horizontal deflector.

In a forthcoming issue of Radio-Crajt, we will
review several excellent articles: dealing mainly
with practical applications, connections and pos-
sible usea of the Oscilloscope. We believe this
forthcoming article will be of unusual interest
to the builders of our instrument.

— R —
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Eliminates unsightly running board devices,
able to rear bumper bracket of any car, Tunable to five meter
transmission, EFFECTIVE HEIGHT| Eight feet of efhicient
pick-up. Telescopes to three feet.

LESS IGNITION INTERFERENCE

AUTO-POLE comes complete—all prewired and assemhled
with insulated mounting bracket and eight feet of lead-in.
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GUARANTEED DX Automobile Reception

]nstantly attach-

Send $2.00—with name of your jobber and we will ship Prepaid
one complete TOBE Auto-Pole ready for installation at special
introductory half-price offer,

List Price $3.95
Give the Auto Radio a Chance!l

TOBE DEUTSCHMANN CORP

CAMTOM

BOOK REVIEWS
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PRINCIPLES OF RADIO ENGINEERING, by
R. S. Glasgow. Published by McGraw-Hill Book
Co., 1936, Size, 6% x 9% ins., 520 pages. Price,
$4.00,

Here is a comprehensive text book on Radio
Engineering based upon experience gained by
the author in many years of teaching. A knowl-
edge of electricity and magnetism is assumed.
Mathematical developments are used only where
they are essential to an understanding of the
principles involved. A list of problems is included
at the conelusion of each chapter. Many foot-
notes give references to recent published papers,
#0 that the student may secure more detailed in-
formation on any subject not completely covered
in the text.

TELEVISION WITH CATHODE RAYS, by
Arthur H. Halloran. Puhlished by Pacific Radio
Publishing Co.. 1936. Size 3% x 7% ins. (loose-
leaf). Price, $2.75, including additional pages
for 1 year.

The operating principles of the cathode-ray
tube and its application to television are ex-
plained in terms which may be understood by
those with a practical working knowledge of
radio. An appendix is included which describes
the use of elementary mathematics by the radio
technician in such simple language &as to be
understood by almost anyone. The contents of
the book are made up from notes of a lecture
course on television given by the author. The
looseleaf feature is of especial interest, since
it enables the book to be kept up to date in this
rapidly advancing art.

MATHEMATICS OF RADIO SERVICING, by
M. N. Beitman., Puhlished by Supreme Pullica-
tions, 1936. Size, &% x 11 ins., price, 50 cents.

The Service Man and eXperimenter often fails
to put his knowledge of arithmetic and ele-
mentary algebra to work. when working out
radio problems. This book was written in the
attempt to clarify some of the problems of ele-
mentary mathematics and to interconnect them
with radio and allied applicatiens. This is a
book that every mo-called “practical ma.a” should
have.

SPRAYBERRY VOLTAGE TABLES, by F. L.
Sprayberry. Published by F, 1.. Sprayberry, 1336,
Size, 8% x 11 ins,, 300 pages. Price, $2.00.

Here is a book that will be of inestimable help

TR L
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to the busy Service Man. It is a compilation of
the operating voltages of hundreds of commercial
receivers. The first 16 pages cover the subject
of voltage analysis of receivers. while a complete
index is carried at the rear of the book. Over
160 manufacturers are included in the list with
details for many receivers of each.

ADVANCED SERVICING OF AUTO RADIO,
published by The Radiart Corp., 1936. Size. 11%
x 9 ins, price, 50 cents.

This book is sent to those who enroll in a
course in auto-radio servicing. It contains ma-
terial of exceptional interest and utility to those
who do this sort of work. Questions are given at
the end of each chapter. The operation and con-
struction of power supplies of the vibra.or type
are covered very completely with other chapters
on general circuit considerations and installation.

ORSMA MEMBERS' FORUM

(Continued from page 163)

ceiver fades out instantly, the power pack eon-
densers are poor. Good condensers in this posi-
tion will provide aufficient plate voltage to
operate the receiver until the tube cathodes cool
to helow operating temperature. The normal time
for good condensers is about 1'% sec., or a count
of about 3.

The other idea is a repair on a set which 1
found to have a “grounded ground post.” This
was an A.K.-61 D.C. receiver and the reception
was very noisy. Since it was an old job almost
anything might have been the cause of the
trouble so 1 started replacing the tubes, most
of which tested as having low emission. Five
new tubes only made the noise sound louder so
I next examined the volume control and the
wiring, including the 2 antenna and 1 ground
posts. I was able to take up a full turn on the
ground post set serew, and I was sure I had
cornered the trouble. With a certain satisfaction
I turned the set on, but the noise was there
strong as ever, with a definite loud erackle and
hum. Again I referred to the wiring dingram,
where I noticed that the ground post s insulated
from the chassis, with a .004-mf, condenser
between the two. Removing the post and clean-
ing the paper-like insulation eflected a complete
cure and stopped all noise.

CLARENCE F. HarLe

Please Say That You Saw It in RADI0-CRAFT

SAVE MONEY
ON EVERYTHING
You nuy

CAMERAS-NOVELTIES
ELECTRICAL APPLIANCES, ETC.

is JUST OFF the PRESS

Contains hundreds of up-to-the-minute bar-
gains, specials at PRICES THAT ARE
SLASHED TO THE BONEI

“"Bave Money on Everything you Buy'’—Send for your
FREE COPY of this big new book—join the thou-
sands of n\.isﬂed customers all over the world who
rely on "BARGAIN DBULLETIN' for TREMEN-
NOUS CASH SAVINGS.

This Catalog i3 ABSOLUTELY FREE—without any
obligation. Just send us your name and address—
a posteard will do.

RADIO CIRCULAR CO., INC.
915 Broadway, Dept. R.C., New York, N, Y.

FRVICEMEN|

oct 0-CRAFT page 715
Look up 0OC%.

We have all gen-
vine parts for this

ALL-WAVE

SERVICE

OSCILLATOR

“'me for price sheet of comblete parts for the

companion _ hustrument 19 the ahove —the
-'wzHEATSToNE BRIDGE CAPACITY ANA-

Headgquarters for Parts — Since 1928
THE RADIO MAN, Inc.

€177 cr-emeh sc.. vaork N,
NO CATALOGUE —BUT LOWEST RicCt
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GOOD BOOKS

To Help You Learn More About

RADIO

RADIO-CRAFT LIRRARY SERIES -3

must complete and authentie -t Volumes
—treats individually,  imixrtant visions of
radio. Fach bovk has been desikned to gi-e
Yeu the opportunity  ta lears one O miaTe
branches of radie. The authiors of the books ate
well.known to everyone. Earh s an eapert
radio man: an autharity on the subjeet  each i<
thoroughly  familiar with the ticld which he
Tepresents.

All Books Uniform

The volumes fn the RADIO-CRAPT LIRRARY
SERIESR are all unjforn, ¢ x 8 Inches. Each
book contains on an averafe of 30 to 120 illus-
tratinns. The books are printed on an excellent
grade of paper which makes the fyie casy
Teading,

No. )

RADIO SET ANALYZERS
By L. VAN DER MEL

No. 2
MODERN VACUUM TUBES
B8y 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

Ne. 10
HOME RECORDING AND ALL ABOUT IT

By GEORGE ). SALIBA

No. 11
POINT-TO-POINT RESISTANCE
MEASUREMENTS
By CLIFFORD E. DENTON
No. 12
PUBLIC ADDRESS INSTALLATION
AND SERVICE
By J. T. BERNSLEY

BIG DISCOUNT OFFERED
Wken Five (5) Books or More Are
Ordered, Deduct 20,

GERNSBACK PUBLICATIONS, INC.
99 Hudson Street, New York, N. Y.

MAIL THIS COUPON TODAY !

GERNSBACK PUBLICATIONS. INC R -936
99 Hudson Streel New York, N,

I h ed helow  the l‘urniwh of books i the
Il\l)ll) l‘ll\IT EILRARY

\Illl-\ which you are 1o

setd nte, and have deducted 20 o ler
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{stamps. checks or moned otders aceepted). Circle num-
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Address

LY e State
All books are sent postage prepaid
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THE LATEST RADIO EQUIPMENT

(Continued from page 153)

cal size as the usual carbon types of the
same power rating. The %-W. gize may be had
in resistance values from 0.25- to 500 chms.
vhile the 1-W. size runs from 0.5- to 2,000 ohms.
The units consist of wire wound on a textile
core of small diameter. moulded in a special
phenolic compound. The terminals are very
firmly fastened in place.

"AEROPLANE" TUNING “EYE" {1102)

IGHLY-POLISHED aluminum forms the
case of this new tuning unit. which utilizes
a cathode-ray tuning tube., It is very simple to
connect and may be used on any receiver that
has A.V.C. It may be used on either 21;- or 6-V.
sets, and is equipped with a 24-in., §-wire cable.

NEW WIDE-RANGE COMBINATION
TESTER (1103)
{Readrite Meter Works)

NY VALUE of rcading may be made at the

tube socket or by the free-reference-point
method with this combination tester. The meter
unit covers values of 10-50-250-500-1.000 V..
either A.C. or D.C., and 1-10-50-250 ma. The
ohms readings are 0 to 300 ohms and 0 to 0.1-
meg., with higher ranges made possible by the
use of external batteries, The free-reference-
point tester has 3 sockets for any type of tube
and the necessary Jjacks for connections. The
case is of sturdy metal with a carrying handle,

the size being 11 7/16 x 775 x 4! ins. deep.

"UNIVERSAL" INPUT AND OUTPUT
DYNAMIC SPEAKER (1104)
[Wright-De Coster, Inc.)

ERE I§ a truly universal speuker. It has a
universal transformer to match any ar-
rangement of output tubes, and in addition a
universal field coil tapped at 2,500, 2,000, 1,500.

1,500, 1,000, 708, 300 ohms, and 1,800 tapped 300
ohms. The size is 7 x 12 ins. dia. The new “para-
ecurve' diaphragm is used to attain a width of
frequency response impossible with the ordinary

conicul diaphragm.

VARI-SPEED MOTOR FOR
EXPERIMENTERS (! 105)

ONSTANT speeds with a drift of less than

177 and variable from 0 to 1,000 r.p.m. are
possible with this unit. The speed is controlled
by a knob on the panel. and the apparatus is
intended for use with the neon tube type of
oscilloseope. The motor is a 1 100-h.p., 110-V.
shmled induction type, and all bearings are of
the ovilless design. The size is X!': x 314 x 4': ins.
high. While designed for oscilluscope use, the
unit may be used for many other laboratory
and shop purpboses.

SOUND ON FILM PROJECTOR
{1106)
{S.0.8. Corp.)

CAST-ALUMINUM case assures light

weight yet 4 maximum of strength in this
new pruojector. It also acts as a silencer for the
mechanism and as a fire shield. Forced ventila-
tion, wide-fidelity sound lens: and automatic
electric governor control are other features of
this latest 16 mm. proiector. The sound system
kas a power output of over 153 W. with 110 db.
gain, and is provided with a 12-in. speaker and
60 ft. of cable. Ribbon. crystal or other standard
mikes may be plugged into the amplifier without
extra batteries or preamplifiers.

NEW "MULTI-TYPE" TESTER (1107)
{Radio City Products Co.)

HIS universally-adaptable instrument has a
meter of 2.00v ohms-per-volt scnsitivity on
D.C. and 1,800 chms-per-volt on A.C. When using

..""
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s2z. | Two new hearing-aid phones. (1112
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Portable

An "all-frequency"
ducer with 3 speakers. (1108)

theatre repro-

p—

Simplified tube tester. (1113}
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A 300-W. power plant. (1109)

Please Say That You Saw It in RADIO-CRAFT

Portable radio service laboratory
rzeetl.‘ile)d equipment.

Shadow tuning output meter. (1115
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the capacity-measuring scale, line fluctuatiuns
are automasatically compensated for, and no pre-
cautions need he taken against shorted conden-
sers. The varivus ranges are as follows: A.C.
and D.C. velts, 5-25-100-260-1,000; A.C. and
D.C., 5-25-100-250 ma., and 500 microamperes.
and 2.5 A.; capacity, .03-0.3-3-30-300 mf.; resis-
tance, 1,000-10,000 ohms and 0.I-meg.; induc-
tance, 25-1,00¢ mhy., and 0.25-10-1,000-10,000
hy.; db.,, —15 to +440. The apparatus is in a
natural-finish wood box with removable cover.

THEATRE SPEAKER UNIT
(1108)

IVE UNITS comprise this speaker system.

There are 2 lurge dynamic speakers used to re-
produce the lower and middie regmsters, and a
dynamic horn for the high frequencies. A wvoice
line filter separates the incoming audio signal
and sends the proper frequencies to the pruper
speakers. The 6th unit is the field energizing sup-
ply, which containa an effective hum filter,

A 300-W. PORTABLE
POWER PLANT (1109)

(Kato Engineering Co.)

HE OUTPUT of this portable plant is 110 V.

A.C. at 300 W,, max. It is a 1l-unit assembly,
with fuel tank in the base. It may be operated
without being bolted down and is free from
causing any radio interference. The same design
and general appearance is followed in other units
of the same line, which have power ratinga of
150 W. at 6 V.; 200 W. at 12 V.; and 300 W. at
32 V.

PORTABLE VOLT-WATT-
METER INCORPORATES
PERMALLOY (1110)
(General Electric Co.}

PERMALLOY vane is used in this instru-

ment, which is shielded from stray magnetic
fields. Either the Volts or Watts scale may be
selected by setting the switch on the panel
The overall accuracy of the instrument is %, of
1 per cent of full-scale value. The ranges are
750 W. A.C. and 160 V A.C. Magnetic damping
is used. The case is of moulded material called
“textolite.”

Radio salesmen and Service Men can now
“talk turkey” to customers when discussing the
question. “What does it cost to operate?”; (in
this connection. see *“What does it cost to oper-
ate?”; July |Annual Service Number], 1938,
izsswe of Radio-Craft).

PORTABLE SERVICE
LABORATORY (I111)
(Triplett Electrical Inst. Co.)

OMPLETE service facilities are assured in

this portable servicing laboratory. It con-
tains a volt-ohm-milliammeter, a tube tester, a
free-reference-point tester, and a direct-reading,
all-wave ogcillator. Each of these units is in a
metal case 77 x 684 x 45 ins. deep, with panels
finished in silver and black. The units may be
purchased individually if desired.

NEW HEARING AIDS (1112)

WO NEW models have been added to the

already popular line of crystal headphones, One
is a single phone mounted on a light band, while
the other is a phone unit on a lorgnette-type
mounting, the handle of the latter being extensi-
ble from 12 to 17 ins. Buth units are very light
in weight, and have all the characteristica—of
which high-fidelity reproduction is an outstund-
ing attribute—of the previous crystal phones.

NEWEST ENGLISH-
READING TUBE TESTER
(1n3)

{Readrite Meter Works)

MPROVEMENTS have been made in this
popular model to make it more easy to use.
A shadow-type line voltage indicator shows cor-
rect voltage setting and acts as a pilot lamp
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also. The main meter is calibrated to read Good-
Bad, and testing is very simple, requiring only
4 operations.

ADJUSTABLE SOCKET FOR
“EYE" TUBES (I114)

ERE IS an adjustable socket for use

mounting the new cathode ray tuning tubes.
It is equipped with a §-wire cable and the
socket may be moved in any position to get
the tube at the desired angle.

SHADOW TUNING METER
IN NEW ALIGNMENT
UNIT (1115)

(Philco Radio & Television Corp.)

ALIGNMENT of receivers is made easy by
the use of this output meter, The metal case
holds a battery which illuminates the shadow
meter when the toggle switch is operated, the
shadow appearing on the screen at the end of
the box. The meter is simple and accurate to use.

AN UP-TO.DATE 18-W.
POWER AMPLIFIER (1116)

(Continued from page 159)

applied to the secondary. The secondary winding
has 500 ohms A.C. impedance at 400 cycles and
is tapped at 15, 8, and 4 ochms to accommodate
a wide range of speakers or for a transmission
line. It is large encugh that it will carry the
plate current without saturating and handle the
necessary peak power without overloading. The
output indicator uses a 6EB as a V.-T. voltmeter
connected across the 4-ohm sgection of the output-
transformer secondary.

Hum and Power Supply. The hum problem
which is always a difficult one to overcome in
high-gain amplifiers. has been solved by using
a large power supply unit mounted soc that it
induces the least possible amount of chaasis cur-
rent. Adequate filtering minimizes the hum out-
put, and testa have shown the hum level to be
as much as minus 13 db. from zero.

LIST OF PARTS

One Stancor foundation kit (including: 1 am-
plifier chassis No. MB-10, with 10 octal sockets,
2 output sockets with bnse covers. 2 input
sockets with base covers, 1 resistor and in-
dicator '‘eye’” mounting bracket; 1 type MP-
3700 power transformer, P.T.; 1 type MA-4605
fnput transformer, T1, 1 type MA-3650 output
transformer, T2: 1 type MB-1641 tone control
choke, Ch.1: 1 type MC-1003 filter choke, Ch.2:
1 type MC-1002 filter choke, Ch.3; 1 type MC-
1640 filter choke, Ch.4;: 1 type MC-1515 filter
choke, Ch.5) ;

Two Centralab resistors, 0.1-meg., 0.5-W.;

One Centralab resistor, 1 meg., 0.5-W.;

Two Centralab resistors, 0.25-meg., 0.5-W.;

Two Centralab resistors, 3,600 ochms, 0.5-W.

Two Centralab resistors, 2,000 ohms, 0.5-W.

One Centralab resistor, 750 ohms, 1 W,

One Centralab reaistor, 10,000 ohms, 1 W.;

Two Centralab resistors, 2,500 chms, 25 W.;

One Centralab resistor, 2,00 chms, 25 W.;

One Centralab resistor, 5,000 chms, 10 W.;

Two FElectrad gain contrel potentiometers, 0.25-
meg. ;

One Electrad tone control potentiometer, 0.25-
meg. (equipped with off-un switch) ;

Two Aerovox tubular paper condensers, 0.1-mf.,
400 V.;

Five Aerovox tubular electrolytic condensers, 20
mf., 25 V.;

One Aerovox tubular paper condenser, .03-mf.,
400 V.

One Aerovox tubular paper condenser, .02-mf., |

400 V.;

One tubular paper condenser, .06-mf., 600 V.;

Three electrolytic, metal-can condensers, 8 mf.,
450 V.;

Three electrolytic tubular paper condensers, 10
mf., 250 V.;

Two tubular paper eondensers, .002-mf.., 600 V.;

One Radolek kit of miscellaneous parts (inctud-
ing: 1 S.P.D.T. switch; 2 gain control plates;
1 off-on tone control plate; 3 1% in. bar knobs ;
1 cathode-ray indicator tube escutcheon; 1
phone jack; 3 2-terminal-type strips; 1 6-
terminal-type strip; 2 1-terminal-type strips:
2 fti of l-wire cable; hookup wire, nuts, bolts,
ete.).
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WRIGHT-DEGOSTER

New 12-inch Speaker

= o

o o
Modet 990
Cone diameter 12 inches !
I Overall depth 7 inches

Features
@® Universal Field Coil
® Universal Transformer .
® Para-Curve Diaphragm
® Appearance
® |mproves any Radio

The Universal field coil furnishes all
standard resistunces and is a brand new

feature.
List Price $£390
Poritively more speaker fov the —
money than has ever been offered.
Write for complete catalog and name of
nearest distributor. Wright-DeCoster dis-
tributors are always anxious to cooperate.

WRIGHT-DECOSTER, Inc.

2251 University Ave., St. Paul, Minnesota

Export Dept.—M. Simons & Son Co., New York.
Cable Address: ‘'Simontrice’
Canadian Office. Wright-OeCostor, Inc., Gueloh, Ont.

delity

BY
THORDARSON

.\' "
S
MOST SENSATIONAL

AUDIO DEVELOPMENT

SINCE ihe D¥YNAMIC SPEAKER

STUPEMDOUS! HISTORY MAKINGI
TRU-FIDELITY by THORDARSON.
For the hrst time, Full range — clear— yes
PERFECT sudio reproduction is available.
Cithers have tried, THORDARSOMN

has succeeded and brings you laboratory
perfection. in commercial production  with

TRU-FIDELITY.

1
00 For comglels

! Mgl yaur [ohber lor cataloy
|I| i 1

THORDARSOMN ELECTRIC MFG. CO.
500 W, HUROM STREET
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VOLUME TWO
of the Official

REFRIGERATION
SERVICE MANUAL

$1500

POSTPAID

Entirely
New from
Cover to
Cover!

The Only Complete Refrigeration

Service Manual Ever Published

The new volume of the OFFICIAL REFRIGERATION
SEH\'I('E MANUAL (Volume 11) contains entirely new
service data and information of value to everyone inter-
ested in refrigeraiion.

'This Manual forins a _combanion and Supblemonl in the
prenolls OFFICIAL Rl‘.l- RIGERATION SERVICE MAN-

TUAL (Volutne 1), since all data in the 1935 volume are
entirely new.

The curve of sales of refrigerators and replacement
parts has steadlly inereased year by Yyear——even during
depression Years, is the one industry to make this
progress. Year by Year sales inereases will som Dlace
Refrigeration in rank with the automobile industry in
importance.

Partial Contents in Second Volume of
“Official Refrigeration Service Manual”

Theory and Fundamental Laws

Methods of Refrigeration

Rolrufeﬂmls. Lubricants and Brines
Handling and Storage of Refrigerants
Compression System of Refrigeration

Liquid Throttle Devices

Refrigeration Systems

Eleetric Control Devices N
Compressors, Types, Seals. Valves, Capacities
Evaporators and Cooling Units

Service Tools

Commerclal Unit Speeifications

Servicing Refrigeration Apparatus

ervicing Low Side Float Valve Systems
ocvicing High Side Float Valve ysiems
rvicing Ex ion Valve

cing Thermostatic Valve Systems
mrvecmu Restrictor and Caplllary Tube Systems
Charging Systems with Refrigerant

Eleetrical Service: Motors, Fuses. Hookups
Estimating Re(rluaratlon Loads

OVER 350 PAGES
OVER 300 DIAGRAMS

Flexible, Looseleaf Leatherette Binder

This New Refrigeration Manual is printed on a speclal

ble stock. 'This stock, although unusually thin, {8
exceptionally strong and durable. It makes handling of
the book much easier.

GERNSBACK PUBLICATIONS, INC.

99 HUDSON STREET, NEW YORK, N. Y.
MAIL COUPON TODAY
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persons; and from 5 o'clock, a.m. the traffic
grows and grows until it reaches its peak load
between ¥ and 9 o'clock, a.m., with a total of
7,000 uptown passengers.

To the same extent as the uptown traffic in-
creases in the morning hours, a similar decrease
in uptown traffic takes place between 8.30, a.m.,
to 3 o'clock, p.m. There is in city *“X” of
course during all the hours after office opening
demand for downtown transportation, but be-
cause of the special living and working conditions
of this city we have chosen for our ¢xample it
does not amount to a figure worthwhile to be
considered in the traffic’s balance sheet.

People go downtown in the afternocon. The
important part of the downtown traffic starts
as Fig. 10C indicates about 3 o‘clock in the
afternoon. This traffic load curve is of course
a little bit different from the one of the morn-
ing hours, since some of the people like to walk
home after office closing, etc. However, since the
working conditions of our city “X" are in-
fluenced mainly by a few very great manufactur-
ing companies. operating their plants in various
shifts, it i $ o’clock in the next morning before
the downtown traffic reaches its ¢conomical zero
point.

To determine how many cars, and how many
street car conductors and drivers are required
to meet the demand for transportation during
the rush hours the manager of the street car
company pasted together the diagrams of Fig.
10B and 10C, and obtained the combined dia-
gram presented by Fig. 10D.

NUMBER OF STREET CARS vs. NUMBER OF

PEOPLE

As Fig. 10D indicates, there are (a) 2 out-
standing peaks in the traffic load of this city,
and (b) a great deal of idle time in which the
street car system is not sufficiently utilized. To
combine, therefore, (a) the requirements of the
inhabitants of the city for sufficient means of
transportation at all times, even during rush
hours, with (b) the desire of the stockholders to
obtain satisfactory returns on their investments.
the manager decided to put into use during
the rush hours some older street ears, and to
man them with employees from the repair shops
and even from some of the offices, as emergency
drivers and conductors.

One heavy snowfall, and trouble occurs. He
considered himself as an excellent manager, and
expected a substantial salary increase around
New Year's, but his hope was suddenly de-
stroyed when shortly before Christmas the win-
ter with all its might arrived. No one could
remember having seen such a heavy winter, and
since the facilities provided for cleaning the
snow and ice from the rails were totally inade-
quate to this sudden demand the complete street
car system became disorganized, and all the
nice diagrams about the uptown and downtown
traffic load proved to be good for nothing!

The traffic situation had changed entirely, and
everything went wrong as Fig. I10E indicates.
The dotted line in the figure shows the number
of passengers appearing at their regular time
at the street ear stop places, while the full line
indicates the time at which the needed number
of street cars eventually arrived.

As Fig. 10E indicates a delay of about one
hour occurred. This delay caused not only heavy
losses for the manufacturing companies which
had te fulfill Christmas orders, but also for their
employees who lost 1 hour's pay! The entire
city was in an uproar about the “inefficient”
manager of the street car compuny, and many
asked for his “head”!

BUT WHAT IS THE MEANING OF THE TERM
"PHASE SHIFT"?

Such a periodic change is shown in Fix. 10D
in the form of the uptown-downtown traffic-
lond curve. Generally we will not use the ex-
pression phasc in connection with traffie, but
we may recall various occasions in which we
huve heard people say: “At this phase of traffie
it is quite difficult to obtain a seat.”

We know now what phase means, and there
is no reason why we should not therefore under-
stand another expression of similar meaning
called "'p-h-a-s-e¢ s-h-i-f-t” this expression also
frequently appears in articles describing the

operation of certain radio cireuits. If we under-
Please Say That You Saw It in RADIO-CRAFT

stand what “phase shift” means, one of the
most important factors of radio transmission
and reception will no longer be a secret to us,
because it ¢xplains to us how the resonance of a
tuning circuit is obtained.

Let’'s speak about ‘“time delay” instead of
“Phase shift.” We already had an actual case
of “phase shift”" in our discussion but the author
purposely did not call it by this name but
said in connection with Fig. 10E which shows
a case of phase shift: “. ... the street ears
had a delay in their scheduled time."” The author
could have said as well: “The curve indicating
the number of cars provided, showed a phase
ahift” against the curve indicating the number
of passengers wiaiting for transportation.”

ELECTRICAL PHASE AND PHASE SHIFT

How an electrical phase looks is shown in Fig.
11A. This diagram is very familiar to all of us
in connection with alternating current (or
“A.C."") 1t shows us how an alternating current
or voltage has an increase and deCrease in magni-
tude (let's say during 1/100 of a second). And
it shows us how this up and down variation is
connected with a periodie change of direction; in
one part of this illustration the current flows in
one direction, and in the next part it reverses
its direction. There is no *‘magic” about it—
every one of us can readily visualize this action.

But sometimes we find in articles, diagrams
which look like that of Fig. 11B, The curve “C"
represents an alternating current which has a
phase shift amounting to 90° —=degrees)
against the voltage curve “V.”

This sentence (italies) sounds—after all the
nice talk about street cars and passenger traffic
—like the lecture of a university professor!
But it only sounds this way. Thus, if we sube
stitute the words “passenger traffic” for ({(cur-
rent), and the words “street-car traffic” for
(voltage) the picture changes quite a bit, and
we immediately realize how simple it is to speak
about the fact that the current has against
the voltage a time delay (phase shift) of 90°
(degrees) !

There remains only to explain the meaning of
the funny-sounding expression, 90°". The more
experienced readers have of course already
guessed that it is only another method of writing
down a very short time interval. That guess is
correct. Engineers express the time delay {which
occurs between the arrival of an alternating
voltage) in degrees because the determination of
phase shift in tremendously small parts of a sec-
ond (not minutes or hours, as in the instance
of traffic) would lead us to figures which are
far beyond our horizon of conception.

How long is 25/10.000 sccond? How short i3
the “time delay” in electrical circuits will be
demionstrated by the following example, Let us
assume we are dealing with an individual
“¢yele” of alternating current having a given
“frequency” of, let us say, “l cyele per 1/100
of a second™ as shown in Fig. 11A. (Generally we
don’t speak of single cycles, but give the number
of cyclea per gecond—which in this case would
be a “frequency of 100 cycles per second.”)

Tn Fig. 11B we see the same electrical current
with a period time of 1/100-second but it has
a *‘time delay” (phase shift} of 90° against the
voltage V. which flows also through this cire
cuit. Now, instead of saying: “The phase shift
(time delay) is 90° between current and volt-
age,” we could, if we wished to, say 'Between
the arrival of current and voltage is a time
delay of so-and-so-many split parts of a second.” ;
as repards the time element, then we have a
time delay of 25/10,000 of a second. This is
such a short time that nobody ecan conceive it.

This is an amazing short time, but we have
to keep in mind that the example of 100 cycles
per second is after all very simple. because if
we choose an alternating eurrent having a fre-
quency of 1,650 cycles., and had te figure out
how much is the time-equivalent to a phase shift
of 80°, we come to figures which would mean
nothing even to Professor Einstein. Therefore
let us stick to the determination of phase shift
in degrees; it is much simpler. and since we
know that it means a very short time, of in-
conceivably small dimensions the determination
of a phase shift in 00 degrees cannot frighten us
any more.

(This concludes our series on the 3 basic elece
trical actions. How did you like it?—Editor)
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prominence until now tens of thousands of these
units are installed over the entire world. In the
most isolated parts of the earth where it was
formerly impractical to have a radio receiver,
these wind chargers are performing their duty
so well that thousands of radio xets are now
heing sold in these forgotten corners of the
carth.

LOW WIND VELOCITY OPERATES A
WIND CHARGER

There was no great demand for farm radio
receivers as long as the "B battery had to be
replaced, but as soon as the vibrator eliminated
this, the radio manufucturers looked teward the
wind charger as the solution to the farm radio
problem. lere was a vaxt market heretofore
untapped. But again difficulties presented them-
selves, ns it was necessary to obtain e unit that
would Legin charging in a very low wind velocity.
A generator especially adapted for this purpose
had to be de¢signed. This presented a problem,
which was later overcome, but the design of
the propeller was even more difficult. Experi-
menters were imitating the aeroplane propeller
and it was not until after they began designe
ing a propeller modeled after the aeroplane
wing that the desired results were obtained. It
wus found that for high specd, it was neces-
sary to have a propeller which would have a
perfect air foil, causing the propeller to re-
volve into the partial vacuum that was crcated
along this air foil ; similar to the lift of an aero-
plane wing. Since this fact was discovered de-
velopments on the propeller design moved rapid-
ly, with the result that at the present time units
are now operating through the free power of
the wind, which is bringing comforts and mod-
ern conveniences closer and closer to the farm
home. (Just how much current can be de-
veloped by a representative type of wind-driven
current generator, operating at various speeds
of wind and generator, are appended in Tables
I and I11.—Editor)

BASIC CIRCUITS

The regular wind-electric circuit (Fig. 2A)
basically consists of a 6-volt generator, 6&-volt
relay, ammeter and battery.

The generator is of the 3rd-brush automo-
tive type. The armature, field coils and bear-
ings, however, are designed for wind-electric
use in order that the generator will begin charg-
ing at a low rate of speed. The armature bear-
ings must tnke the back-thrust of the propeller,
and the brushes must have lighter spring ten-
sion to eliminate frictionul losses. The relay
is necessary in order to open the circuit when
the wind dies down, and the generator does not
have sufficient speed to produce a voltage greater
than the battery potential; thus by opening the
circuit it prevents batiery drain, which would
be created by the battery causing the generator
to act as a motor. The relay can not be an or-
dinary automobile relay, as it must be designed
to close at a lower voltage (6.7) and to open
the circuit when the gencrator voltage falls
below this. In opening the ecircuit, this relay
must have as small a discharge current as pos-
gible., Wind electric relays are now being used
thut open on a 1-A. reverse current or ap-
proximately 6 watts.

In such a circuit it is very important that
the battery is never disconnected from the gen-
erator, as this opens the armature circuit pro-
ducing a high field current, which results in
an abnormally high voltage at the generator
terminals. This voltage may at times amount
to more than 3 times the normal operating
voltage. The danger lies in the fact that this
kigh voltage will ordinarily cause the field and
armature coils to brecak down their insulation,
resulting in a “‘shorted” armature. In order to
prevent this, a switch can be installed, which
when closed, will short-rircuit the generator
terminals. As long as the generater terminals
are short-circuited, there can be no danger of
high voltage, and no harm cun cver result even
though the battery is disconnected.

In order to prevent a burned-out armature
due to an open circuit. the battery clips are
sometimes connected together to short-circuit
the generator terminals. However, this often
causes a furious chattering of the reluy points,
which is noisy and may soon cause the points
to arc and burn, therefore, it is best to install
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thic switch hetween the relay and generator, as
shewn in Fig. 2C.

HOW TO ELIMINATE GENERATOR
INTERFERENCE FROM THE RADIO SET

To climinate most gencrator interfercnce from
the radio set, since the radio and wind charser
are both connected to the same battery, a double
0.5-mf. condenser is inserted between the 2
generator terminals and ground. However, this
condenxer is not always sufficient to eliminate
generator interference on short-wave reception,
and a speciul short-wave interference elimina-
tion circuit is necessary. This eircuit (Fig. 21)
consixts of a 3rd wire, No. 12 B. & S. gauge, be-
tween the gencrator and instrument panel. The
reason for this being, that in order to entirely
eliminate the generator interference, both the
armature and field eircuits must be open. To
open both eircuits, this 3rd wire, which com-
pletes the ficld circuit, is connected to a S.P.S.T.
switch: the positive armature wire between the
relay and the generator also has a S.P.S.T. in-
serted in one of its wires, It is, however, impor-
tant that the field switch be opened first and
allow a short time to elapse (approximately a
second) befure the armature circuit is opened.

This is necessary in order to allow the relay
contact points {0 open before the armature
circuit switch is opened. for if the armature
circuit is opened while the relay is closed, it will
remain closed and drain the battery. This oc-
curs because the relay is composed of 2 coils in
parallel, a voltage coil having a large number
of turns of very fine wire. and a current coil
made of a few turns of heavy wire. The cur-
rent coil iz connected in the charging circuit
in series with the contact points, and is energiz-
ing only when the contacts are closed. In this
manner, the actual closing of the relay contacts
is caused by the magnetism created by the
voltage coil. and once the contacts are closed,
they are held closed by the current passing
through the current coil. When the double switch
is jnstalled, should the armature -circuit be
opened first the battery will still be connecied
to the 2 relay coils. However, these coils will,
no longer be connected in parallel with each
other, but instead will be in series, and the cur-
rent coil will tend to open the points and the
voltage coil will tend to keep them closed. Al-
though both carry the same amount of current,
the voltage coil has many more turns, and its
magnetism will be the stronger of the two,
causing the points to remain closed even though
the generator has dropped to zero.

It is necessary to have the circuit filtered
against generator interference. which otherwise
would prove very noisy if the radio receiver
and generator were operating simultaneously.
Such radio interference is generally created by
a dirty commutator, or sometimes by having the
3rd brush moved too far ahead. Brushes that
are not properly seated may also cause arcing.
Such brushes can be properly seated by running
a sharp metal piece between each commutator
segment. This causes a small burr, and then by
"motoring™ the generator (operating it as a
motor), these burrs will grind the bottom of
the brushes for the proper curvature of the
commutator. After the brushes have been prop-
erly seated, a fine grade of sandpaper held on
the commutator will remove the sharp burr.

Another method to properly seat the brushes
is to lay a fine grade of sandpaper {(No. 00) on
the surface of the commutator with the rough
surface up. Allow the generator brushes to rest
on the surface of this sandpaper, and gently
rock the armature back and forth. This also
will sand the bottom of the brushes so that they
will be properly seated.

Care must be taken when rocking the arma-
ture, as these brushes are soft, and the sand-
paper will sand them very rapidly, with the re-
sult that 100 much of the brush may be removed.

ELIMINATING RELAY INTERFERENCE

Relays, too, may sometimes cause interference
with radio reception. This would be due to the
arcing of the points when they open and close.
There are several ways to eliminate this. One
of these is the use of the latest improvement in
wind-electric instruments, which is a special
type of relay, which will open and close without
any chattering. Chattering and arcing of the

(Continued on page 190)
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SELL TUBES

WITHOUT INVESTING
A CENT!

Tung-Sol is the only radio
tubelinebeingsold nation-
ally on consignment. There
are still desirable locations
whereindependentservice
organizationswhocanmeet
requirements may be ap-
pointed asTung-Sol agents.
Ask your nearest Tung-Sol
tube wholesaler.

TUNG-SOL
gcmf low radicJubles.

TUNG-SOL LAMP WORKS, INC.
Radio Tube Division
NEWARK, N, J.
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lined. Thousands al-
AUTO ANTENNA

ready in use . . . it's
PAT, HINDING-U § A8 CANADA

the fastest seller im.
aginable.

Designed especially for Turret Top cars. No holes
to drill . . . increases pickup in isolated districts
where signal strength is weak. Low motor noise
level obtained by shielding effect of car top. Will
not short out from ice, water or mud. Works well
anywhere all the time. Nothing comparable on the
market. Insures more distance, less noise and more
volume. Mounts on rubber vacuum cup standoffs:
adds to streamline appearance. Works equally well
on fabric top cars. Easily and quickly installed.
Sedan

New Low or Coach 85'50
List Prices | couse  $55.00

NORWEST RADIO
LABORATORIES

{Dert. 93)
Main Office and Factory
3454 Fulierion Ave.. Chicago.
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points was created on the earlier type of relays
when the generator voltage approximately
equaled the battery voltage. This, however, has
been rectified in the newer type of relay by
using a coil tension spring instead of the former
flat piece of spring steel, and also mounting the
coil spring at a point so as to have greater
leverage upon opening and closing. This causes
the points to open or close suddeniy, without
any chattering.

Several filter circuits are uvailable for filtering
radio interference, chiefly created by the relay.
Fig. 2D and 2E show the use of 0.5-mf. con-
densers between the ammeter and the relay ter-
minals.

Lightning protection of a wind-electric plant
is recommended by grounding either the wind-
electric generator assembly itself or any por-
tion of the tower. This may also help eliminate
radio interference.

Developments in this field are progressing
rapidly ; one of the ncwest developments in the
wind-clectric equipment is the design of a new
2-volt relay. This relny is used for charging 2-
volt batteries with a 6-volt generator. Until
very recently. this was accomplished solely
through the use of a resistor, which by dis-
sipating part of the energy, reduced the poten-
tial of the &-volt generator to the proper equiva-
lent for charging a 2-volt baitery.

14 aml
Varous 1yies of wtials

electrical appliances

simple
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This method, however, was not very satis-
factory, as it was very inefficient; a high power
in watts had to be produced by the generator for
a proportionally small watts output for the bat-
tery. Then. too, the resistor cauxes the gen-
erator to work at a very high voltage., which
in time might cause a burned-out armature.
Such a resistor would necessitate the propeller
producing a large power output. which would
menn that a much higher wind veloeity would he

necessary, than if a relay were used to pro-
duce the same charging current.
It is such improvements & thesc that are

making the science of wind-eleetric generation
a  rapidly progressing science—governors are
being perfected, collector rings designed., vibra-
tion eliminated, and generator and propeller
designs are being constantly improved.

The farm radio market—once a forotten item,
is now a very profitable item %o the radiv manu-
facturers—dealers—and Service Men, With the
wind-eleetric units, not only are rndio set bat-
teries maintained. but lights are available. re-
frigerators can be used. as well as many other
electrie appliances.

Manufacturers of radio receivers were forced
into this field by the incessant demunds of
people in rural districts. The result of these
demands is a new line of receivers which rival
the best A.C. receivers made!

Thers i power in the air! It has been
to carry the ships over the entire world, now
it can be used to “play’’ your radio set and lizht
your home—it is free to all who care to harness
its enormoug possibilities.

used

TasLE I

CHARGING RATE IN AMPS. AT VARIOUS
WIND VELOCITIES

Miles Output Miles Output
per Hour in Amps. per Hour in Amps.
1 14 7.0
10 2 15 8.2
11 3.5 16 9.5
12 4.5 17 10.8
13 5.7 18 12.2

(The above test was made with a 514-ft. pro-
peller; the present propeller is 6 ft., therefore,
the output will be somewhat greater. The above
results were obtained from University of Michi-
gan wind tunnel tests,)

TapLe IT
CHARGING RATE IN AMPERES AT
VARIOUS SPEEDS

{Revolutions per minuie)

SPEED
R.P.M.
322—at this speed, generates 64 V
340—at this speed, relay closes

and generates charge of 1 A.
374 output of 2 "
442 " o 1 I
506 "o 6 .
806 wooow e "
706 . " 10 o
860 oo 12 "
1064 " 14 "
1313 " 15 ”

Our Information Burcau will gladly supply
manufacturers’ ngmes and addresges of any items
mentioned in RADIO-CRAFT. Please enclose
stamped return envelope.
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Fig. 2. Basic circuits of wind generator units,
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in A, B and C. Two filter circuits are shown in D and E.
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DIRECT-IMPEDANCE AMPLIFICATION

(Continued from page 180)

passes. Thus the bias of the 59s may be ad-
justed by wmeans of the sliding tap on the
bleeder resistor, R14.

The bias for V&, V9 and V10 being already
provided for, the construction of unit 2 is much
~implified. It consists essentially of a l-stapge
amplifier of very conventional design. The volt-
are drop across choke V in turn biases the final
tubes V12 and V13.

The use of 2%-V. filament tubes has been
adhered to in this reeeiver for several reasons,
one of which is the lowering of the hum level
due to the leakage from the cathode of V5. The
low-frequency response of the set is so high
that this source of hum cannot be overlooked.
With the tubes specified, no trouble will be
encountered.

As to indueed hum arising from the audio
chokes G. 1 und L. which would seem the
most dangerous and susceptible points, the con-
struetor will find these parts to be only a little
affected by external ficlds. This fortunate char-
acteristic is largely due to the current earried
by each. An inductance under no-load conditions
is vastly more susceptible to an cxternal mag-
netic field, which fact explains why the secondary
of an A.F. transformer usually proves "‘so an-
noying” in high-gain systems. The hum level
ix further reduced by the filtering action of tube
V6 and condenser C15 on the current feeding the
first A.F, stage V5.

AUDIO CONSIDERATIONS

In order that the action of the low-frequen:y
booster unit No. 3 may be better understood,
a typical response chart has been prepared in
Fig. 3, The heavy lines show the input curves
to the respective speakers. These responses un-
dergo moderation through the effects of the
speaker input transformers and actual speaker
response. If the speakers ar+ properly “bafled,”
the true sound output as umes a condition fairly
close to that represented by the 2 dotted lines.

In an analysis of the installation in which
these results were obtained, it was found that
speaker No. 2 was mounted in & wall of the
music room with the concealed oyening leading
into an adiacent closet. The face of the baffle
hole was covered with copper screen set flush
with the wall and painted to match, being thus
quite unnoticeable. Such a baflle will hold wp
response clear down to 16 cycles, which is ideal,

Speaker No. 1, on tha other hand, was
mounted on a small sheet of celotex some 2 x 8
ft. in size, and allowed to rest on the floor
upheld by the reproducer. The floor became an
extension of the smallest dimension and the
size accordingly equalled a 3-ft. square. The
speaker output then was maintained down to
about 80 cycles at which point speaker 2 began
to take hold,

CONSTRUCTION

To avoid complications due to the 3 power
supplies which are in series and therefore gen-
erate a high overall voltage. the receiver is
built in units, interconnected by cables. Sockets
mounted along the rear of the several units
provide easy means of plugging in the speakers
and the 2 cables, at the same time making for
convenience and portability.

While a plain 4-wire cable is satisfactory for
use between sockets 1% and 19, the use of a
S-wire cable must be avoided between the re-
ceiver chassis and unit 2." To avoid hum due to
the capacity of the wires, it is necessary to run
a separate 2-wire lead for the 110 V. A.C. sup-
ply. This is wired to the same cable plugs as the
3-wire cable carrying the signals between sockets
15 and 16, but is allowed to hang loosely from it.

The mechanical layouts shown are not em-
pirical. 0Of the almost unlimited variety of
placements, any number are satisfactory and
are used in the several models of these receivers.
The chief considerations are the arranging of
the components so as to achieve a desired com-
pactness and shortness of leads while at the
same time keeping separate such parts as in-
teract with one another. Thus the power transe
former K is a satisfactory distance from A.F,
choke G and no hum will be had from that
source. Choke !, operating at a higher level,
may be mounted closer to transformer K and
still keep the hum level at minimum.

It is the general policy of the author to con-
struet these instruments unit by unit, placing
the receiver in operation first, This may be

done by connecting a magnetic speaker or ear-
phones across choke H. Unit 2 may then be built
and placed into use with speaker No. L. This
arrangement constitutes a combplete set in itself
with excellent tone. Those who want a 8mull
radio instrument may leave out the low-frequency
volume contrel (R13, C17), tube V10 and its
associated apparatus (L, O, C22, 23), change
the 2 type 59 output tubes (V& V9) to con-
ventional power tubes such as 2A3s, and thus
have a complete receiver capable of splendid
performance.

LIST OF PARTS

Two Centralab carbon resistors, 400 ohms, 1 W.,
R1, R2;

Two Centralab carbon resistors, 50,000 ohms,
1 W.. R3, Ré6;

One Centralab carbon resistor, 30,000 ohms, 1 W.,
R4;

One Centralab carbon resistor, 300 ohms, 1 W,,

One Centralab carbon resistor, 1,000 ohms, 1 W.,

Two Centralab carbon resistors, 1 meg.,, 1 W,,
R9, R10;

One Centralab potentiometer. '4-meg., R8;

Two Centralab potentiometers, -mey., RI12,
R13;

One Centralab carbon resistor, 2,000 ohms, I W.,
R11;

One Electrad voltage divider, 15,000-0hms, 50 W.,
3 taps, R14;

One Electrad fixed resistor, 15,000 ohms, 20 W.,
R15;

One FElectrad fixed resistor, 5.000 ohms, 50 W.,
R16;

Nine Aerovox clectrolytic
type GM, 525 V. peak, C;

One Aerovox mica condenser, 370 mmf., type
1467, C6;

One Aerovox mica condenser, 0.001-mf., type
146, C8;

Three Aerovox mica condensers, 100 mmf., type
1467, C11, Ci12, C13;

One Aerovox mica condenser, 0.001-mf., type
1467, Cl4:

One Aerovox electrolytic condenser, 8 mf,, type
P-5;

Five Cornell-Dubilier
C3, €9, C10, Ci15;

Three Cornell-Dubilier condensers, ¢.25-mf., C17,
C18, C19;

Two Cornell-Dubilier condensers, 0.01-mf., C20,
C21;

Three Cornell-Dubilier ¢ondensers, 0.5-mf, C22,
C23, C24;

One Hammarlund trimmer condenser, C7, type
EC-35;

*One 360-mmf., 3-gang variable condenser, Cl,
C2, C3;

*One airplane dial;

*One antenna coil, type 242-A, A;

*One R.F. coil, type 242-RF. B:

*One oscillator coil. type 242-0S8C, 4635 ke., C;

*One LF. input stage. type 312-C-1, D;

#One LF. coil, type 312-C-2, E:

*One L.F. “diode” transfuormer, type 312-C.4, F;

*One audio choke, type L-245B, 650 hy., 3,180
ohms, G;

*One audio choke, type L-244CB, 350 hy., 4,000
ohms, H;

Two Thordarson filter chokes type T-1607 15 hy.,
85 ma., 1, J;

One Thordarson power transformer, type T-5602
supplying 700 V., 70 ma. C..T,, 5 V., 2 V.,
21, V., K

*One audio choke, type L-241-B, 40 hy., 674 ohms,

condensers, 8 mf.,

condensers, 0.1-mf., C4,

One Thordarson power transformer, type T-5604,
supplying 720 V. C.-T., 103 ma., 5 V., 214 V.,
M -

One Thordarson filter choke, type T-5754, 9.5 hy..
110 ma., N;

One Thordarson audio choke, type T-1892, 22 hy.,
at 35 ma., O;

One Thordarson filter choke, type T-1700-B, 8.75
hy., 130 ma., P:

One Thordarson power transformer, type T-5822,

*One high-fidelity concert-type speaker, model
A-12 D.C, 110 V. field, input impedance ap-
prox. 2,500 ohms, speaker No. 1;

*One ortho-dynami¢ speaker, model I.-70, 110 V.
field, input impedance approx. 3,500 ohms,
speaker No. 2:

fContinued on page 192)
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ceivers, Amplifiers, Tubes, Tools, Books, In-
struments—always in
speedy shipment to you, You need this big

he
-

Name

Adidress ... ..

TOMORROW'S RECEIVER

TODAY!

HAMMARLUND “SUPER-PRO”

OU always wanted a receiver like the

"“Super-Pro,” You knew that some day
somebody would build your ideal receiver
with revolutionary features which mean PER
FORMANCE in capital letters. Features, not
merely to talk about, but features that DO
THINGS!

Don't wait longer, To-morrow's receiver is here
TO-DAY!

The nation’s leading research laboratories,
airways, commercial broadcasters, government
departments, ships and "Hams'' have put their
stamp of approval on the "Super.Pro’' by
buying it, and coming back for more-—
hundreds of them.

That endorsement speaks more eloquently
than any advertisement ever could.

Neot room enough here for details, but you

ought to have them. You can't afford fo let

an advanced receiver like the *'Super-Pro” pass

you by without getting the real low-down.
Write Dept. RC-9 NOW!

HAMMARLUND MANUFACTURING €O., Inc
424-438 West 33rd St., New York

New Radio Profit Guide

Completely revised—right up to the minute
—everything in radie—at the rizht price.

Radolek makes money for you. Over 10,000
Repair Parts—a complete selection of Re-

stock—ready for

Radio Parts Catalog, It’s free! Send for it.
Radolek endeavors {o restrict distribution of
The Profit Guide to those actively and com-
mercially engaged in the Radio business.
1% c-also cnclose your Business card or Lettoer-

RADOLEK

613 W. Randolph, Chicago
®end Me the Radolek Radie I'rofit Gulde Free

Serviceman? O Dealer? [ Experilpeiiter ¢ []
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BE A RADIO EXPERT

Read Inside Back Cover
Then Mail This Coupon

RADIO-CRAFT

FOR FREE BOOK OF FACTS ABOUT mb.lzum,fH i Raddio

J, E. SMITH. President, Dept. 6JX
National Radie Institute, Washington, D. C.
Dear Mr, Smith: Without obligation,

in spare time. (Please write plainly.)

ADDRESS

(Y X 2 0 0 0 F 7 |
2]

send me the Sample
Lesson and your free book about the sparc time and full time
Radic opportunities, and how I can train for them st home
NAME, svvcrerteretesastesrsarsssssntonsastatoisosisossssecasscssssnsesns
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ABC of

lie_the prartical

The man who

6x 9 inches

‘)laﬂh in Alr
w

add this book to your technical library

AIR CONDITIONING

by Poul D. Harrigan

THOSE who are fiest becoming interested in the fertile field of Air Condi.
tioning will find in this book all the fundamental Principles which under-

systems in use today.

The beok contains also a step-by-step description of the different types of
refrigerating systems.
unit and heating

humidifying and de-humidifying methods, alr flltering
onditioning Installations in use today.

shed to learn about Alr Conditioning will do well to start

with this comprehensive book.

Brief outline of contents:

The ¥uture of Air Conditloning; Uses and Benefits of Alr Condltioning:
Elementary Refrlgerating q)llem!
Conditlonihg Installations and their Overation: Service and Control Avvlied
to Alr Conditioning Systems;
tions U'sed in Alr l‘mdiuonlnx: Afr Condliloning Rooks

Send fifty cents In stamps, money order or coln for your copy
of the ABC of Alr clondltloninl—lt Is sent Postpald upen re.
col

Types of Winter and Summer Atlr:
Ventilation Data for Air tonditioning: Defini-

ot of your remittance.
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DIRECT-IMPEDANCE
AMPLIFICATION

(Continued from page 191)

1936

*Seven 4-prong wafer sockets;

*Three S-prong wafer sockets;

*Six 6-prong wafer sockets;

*One small T-prong wafer socket;

*Three large 7-prong wafer sockets;

Five type 5K tube shields:

Three Sylvania type 538 tubes, V1, V3, Vi

One Sylvania type 2AT7 tube, V2;

One Sylvania type 55 tube, V5;

One Sylvania type 56 tube, V6;

Two Sylvania type 80 tubes, Vi, VI1I;

One Sylvania type 5Z3 tube, V14,

Three Sylvania type 59 tubes, V3. V9, V10;

Two Sylvania type 2A5 tubes, V12, V13;

One chansis, 10 x 20 x 3 ins., unit 1;

One chussis, 10 x 9 x 3 ins., unit 2;

One chasgsis 10 x 7 x 3 ins., unit 3;

*Two Y0-series plugs, 5 prongs;

*Four 90-series plugs, 4 prongs;

*0One fuse block, grid clips, cable, ete.
*Names of manufacturers will be sent upon

receipt of a stamped and self-addressed envelope.

THE LATEST
RADIO EQUIPMENT

(Continued from page 159)

COIL ATTACHMENT ADDS SHORT-
WAVES TO ANY SET {1120}

DDING this little coil to a T.R.F. broadecast

recciver as shown in the schematic circuit
enables receivers designed only for the regular
200 to 550 meter band to include the 75 to 200
meter short-wave band. The coil measures only
- x T-in. dia. One coil is required for each
tuned circuit, in a T.R.F. receiver.

NEWEST IRON-CORE R.F. COILS
(1121)

NEW 2-coil L.F. transformer has been devels

oped a3 a remedy for the instability of align-
ment and mechanical shifts of capacity which
have been inherent in many previous designs of
condenser-trimmed LF. transformers. The new
transformer (designated Type P by the manu-
facturer) is here shown in phantom and schema-
tically at A. The iron cores of the primary
and secondary coils of the transformer are adjust-
able with a serew thread. and the inductance
values are not affected by vibration, humidity, or
temperature changes.

Fixed sealed condensers are permanently con-
nected across the inductances, High-gain and
narrow band width characterize these trans-
formers.

NEW 3-circuit continuous flat-top band-

expansion LF. *“transformer” is the latest
development for obtaining selcctive band expan-
sion in an economical and eflicient manner. (The
unit is designated as the D-101, and is shown in
phuntom and diagram at B.

The new transformer uses iron cores in
all 3 coils. The center induetor of this 3-circuit
transformer may be rotated with respect to the
other 2 inductances, varying the selectivity while
retaining a flat-topped, steep-sided characterisiic
through all degrees of band-width expansion
with no appreciable loss in gain.

The selectivity may be controlled by a knob on
the panel of the receiver, by attaching a suitable
link mechanism to the center shaft which pro-
jects through the shield ean (which meuasures
2 x 2 x 4 ins. high), as shown.

While this transformer has 3 trimmer conden-
gers. the initial adjustment is made in the same
manner as in the case of an ordinary trans-
former, that is, merely by peaking each tuned
cireuit at the intermediate frequency. The user
is then given the option of high fidelity or split-
channel selectivity by manipulation of the selec~
tivity control on the panel. So effective is this
method of selective band expansion that audio
tone controls can be dispensed with in 1937 re-
ceiver designs, since high A.F. attenuation may
be secured through this means of control of
side-band amplification.
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Read whal fiappened
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I'! take your training.
That’s what §. J Ebert
said. He is making good
money and has found suec-
cess in Radio.

fo these

[ Wo 7

I'm not interested. That's
what this fellow said, To-
day he would be ashamed
if I gave you his real

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

These two fellows had the same chance.
Each clipped and sent me a coupon, like the
one in this ad. They got my book on Radio’s
opportunities.

S. J. Ebert, 104-B Quadrangle, University
of lowa, lowa City, lowa, saw that Radio
offered him a real chance. He enrolled. The
other fellow, whom we will call John Doe,
wrote that he wasn’t interested. Ile was
just one of those fellows who wants a better
job, better pay, but never does anything
about it. One of the many who spend their
lives in a low-pay, no future job, because
they haven’t the ambition, the determina-
tion, the action it takes to succeed.

But read what S. J. Ebert wrote me and
remember that John Doe had the same
chance: “Upon graduation I accepted a job
as serviceman, and within three weeks was
made Service Manager. This job paid me
$40 to $50 a week compared with $18 1
earrnied in a shoe factory before. Eight
months later I went with station KWCR as
operator. From there I went to KTNT. Now
I am Radio Engineer with WSUL I cer-
tainly recommmend the N. R. L. to all interest-
ed in the greatest field of all, Radio.”

Get Ready Now For Jobs Like These.
Many Radio Experts Make
$30, 550, $75 a Week

Do you want to make more money? Broad-
casting stations employ engineers, opera-
tors, station managers and pay up to $5,000

Get My Lesson on Radio
Servicing Tips FREE

"Il prove that my Traning gives practical. money-making
information: that It is easy to understand--that it is just
what you need to muster Radlo. My samnple le-sinn test,
**Radio  Receivet Troubles—their p .

receiver tronh [[TRAW
universal.
auto, ARLFL sumer-het-
all-wave,  and
yp of et~ and a
eross  referehee syetem
glves vour the  probahle
cause and a quick way to
locate amd  remedy  these
set troubles. N specid
section i~ devoted to re-
teiver  check-up, alism-
ment. balineing, neutral-
izing and_testlne, Get
this lessan Free. No ohli
gation. Just mall couvon.

“I WANT TO HELP
YOU. If you are
earning less than $20
a week I believe 1
can raise your pay.
However, I will let
you decide that. Let
me show you what I
have done for others,
what I am prepared
to do for you. Get my
book, read it over,
and decide one way
or another.”

J. E. Smith

a year. Spare time Radio set servicing pays
as much as $200 to $500 a year—full time
Radio servicing jobs pay as much as $30,
850, $75 a week. Many Radio Experts own
their own full time or part time Radio busi-
nesses. Radio manufacturers and jobbers
employ testers, inspectors, foremen, engi-
neers, servicemen, paying up to $6,000 a
vear. Radio operators on ships get good pay
and see the world besides. Automobile,
police, aviation, commercial Radio and loud
speaker systems offer good opportunities
now and for the future. Television promises
many good jobs soon. Men who have taken
N. R. I. Training are holding good jobs in
all these branches of Radio.

J. E. SMITH, President, Dept. 6JX
i National Radio Institute, Washington, D. C,

j Dear Mr. Smith: Without obligation, send me the Sample
I.e~:on and your free book about the spare time and full time
¥ Radii: opportunities, and how I ean train for them at home

f§ in spare time. (Please write plainly.)

Many Make $5, $10, 515 a Week Extra
in Spare Time While Learning

Practically every neighborhood needs a good
spare time serviceman. The day you enroll
1 start sending you Extra Money Job
Sheets. They show you how to do Radio
repair jobs that you can cash in on quickly.
Throughout vour training I send you plans
and ideas that have made good spare time
money for hundreds of fellows. I send you
special Radio equipment and show you how
to conduct experiments and build circuits
which illustrate important Radio principles.
My training gives you valuable, practical
experience while learning.

Get My Free 64-Page Book Now

Mail the coupon now for “Rich Rewards in
Radio.” It’s free to anvone over 16 years
old. It describes Radio’s spare time and full
time opportunities and those coming in
Television; tells about my Training for
Radio and Television; shows you actual
letters from men I have trained. telling
what they are doing and earning; tells
about my Money Back Agreement. MAIL
THE COUPON in an envelope, or paste it
on a penny postcard—NOW!

J. E. SMITH, President
National Radio Institute, Dept. 6JX
Washington, D. C.

1
----------------------_--------J

If you do not want to cut this cover, use special coupon on opposite page.



RESEARCH KEEPS GENERAL ELECTRIC YEARS AHEAD

SIBLY! INSTANTLY!

so P Y o WHAT IS FOCUSED TONE?

It is G.E’s new radio circuit that AUTOMATICALLY and
VISIBLY shifts itsclf into hair-line tuning — perfect tone.
It is the new G-E Colorama Dial that changes from red to
green to tell you that your program is perfectly tuned.

It is the Personalized Radio with the custom-tailored dial —
your own local station letters flash on when you tune in.

It is Silent Tuning — you can switch from one program to
another without a single squeal, squawk, or screech.

It is the combination of all the new and revolutionary G-E
Radio inventions and developments — G-E Metal Tubes; G-E
Sentry Box; G-E Stabilized Dynamic Speaker; G-E Sliding-
rule Tuning Scale; G-E *V-doublet” All-wave Antenna —
which give you the finest, truest tone of any radio ever built
— that’s Focused Tone! Only the new G-E gives it to you —

AUTOMATICALLY! — VISIBLY! — INSTANTLY! —
every time you tune in.

WATCH FOR YOUR LOCAL
G-E RADIO DEALER’S DISPLAY

GENERAL @ ELECTRIC

oo Rl

APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONN.
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