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MASTERPIECE
of the
“ MASTER
DESIGNER

| designed it, but | did not name it
Impartial laboratory instruments did that

They measured this receiver. Also the others
it was designed to out:-perform

Their verdict was “so far chead
of anything else that comparison
is utterly impossible.

Indisputable mathematical facts, f{r‘
therefore designated that this receiv-* ‘e
er be known as "The Masterpiece.” \ i§

You will agree that it has been cor- A §
£

rectly named when you see y .

its performance curves.

You will KNOW it is the greatest

advancement in radio since the
screen grid tube . . . when you
make a personal test of The Mas-
terpiece side by side with all other so
called “custom-built” 15-550 meter receivers.

Now with the coming of The Masterpiece you can actu-
ally “get” foreign reception with regularity and certainty —
irrespective of where you live.

Now . . . you can tune from 15-550 meters without changing
coils without using trimmers without attaching a sepa-
rate antenna tuner and without consulting blue prints,
charts or station finders. The four wave bands are right on
the Masterpiece dial and are calibrated to absolute accuracy
from 15 to 550 meters.

R TN . |

McMURDQ SILVER, INC., 1132 W. Austin Ave., Chicago, U.S. A,
6¢ in slamps enclosed. Send technical description of The Maslerpiece

Name

Street

P L L T X!
I L L L L N
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Now. . .you can have

an all-wave receiver
that embodies meter tun-
ing, automatic volume
control, silent tuning be-
tween stations, manual and

automatic tone control and
absolute freedom from cross
modulation under any and all
circumstances.

¢

Now ... you canenjoy a receiver

having all of the above sensational

features PLUS the 42 pound 12 inch Sil-

ver speaker that delivers 4 times the out-

put of any and all other dynamic units, and

that gives a tone quality not even remotely
approached by competition.

' Now . .. you can buy a receiver on which | will |
have personally logged three or more foreign stations outside
of North America, and that is accompanied by its own specific
performance curves measured on your exact sel and tubes
by me personally

And last, but of no less importance, The Masterpiece comes
to you for a 10 day free trial in your home . . . subject to
any kind of competitive test you can think of. If you are not
satisfied in every way, you may return The Masterpiece for
a prompt and full cash refund

The coupon at left and 6 cents in stamps will bring my 16
page book giving complete technical description of The
Masterpiece Clip Mail the coupon now.

McMURDO SILVER, INC.

1132 WEST AUSTIN AVENUE, CHICAGO, ILLINOIS, U.S A,
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PAYFUR YOUR TRAINING
AFTERYOU GRADUATE

I 'am making an offer that no other school has dared to do.
I'll take you here in my shops and give you this training
and you pay your tuition after you have graduated.
Two months after you complete my course you make your
first payment, and then you have ten months to complete
Your payments. There are no strings to this offer. I know
a lot of honest fellows haven't got a lot of money these
days, but still want to prepare themselves for a real job so
they won’t have to worry about hard times or lay offs.

I've got enough eonfidence in these fellows and in my
training to give them the training they need and pay me
back after they have their training.

If you who read this advertisement are really interested
in your future here is the chance of a life time. Mail the
coupon today and I'll give you all the facts.

4 scene in the big, busy Radio Shops at Coyne. Here you see

fellows working on real Radios—not reading about them from

books or lessons. This is THE way to prepare for the big-
money ficid of Radio!

TELEVISION and TALKING PICTURES

Television is already here! Soon there’ll be a demand for TIHHOUSANDS of TELEVISION

EXPERTS! The man who learns Television no
field. Get in on the ground-floor of this amazin

W can have a great future in this great new
g new Radio development! Come to COYNE

and learn Television on the very latest, newest Television equipment. Talking Pieture and
Public Address Systems offer opportunitics to the Trained Radio Man. Ilere is a great new

Radio field just beginning to grow! Prepare NOW
Radie Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

PREPARE NOW and be
ready for Radio’s many
opportunities

Forget pay-euts—Ilay-offls—unemployment! Don't he tied down to
an untraived man’s future. You NEED TRAINING IN A FAST-
GROWING MONEY-MAKING TRADE. Here’s your chance of a
lifetime to get it! Hundreds of opportunities now open in Radio.
My sensational offer, explained below, makes it possible for you
to START AT ONCE!

The right way to learn Radio is the Coyne way—not by books,
but by actual, practical work on actual Radie, Television and
Sound equipment. Here at Coyne you'll service and operate scores
of modern Radio receivers, huge Broadeasting equipment, late type
Television apparatus, Talking Picture machines, Code trapsmitters
and receivers, etc. In 10 weeks you can step into a REAL JOB,
leading to a salary of $50 a week and UP!

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadeast-
ing equipment. You construet Television Receiving Sets and ac-
tually transmit your own Television programs over our mod-
ern Television equipment. You work on real Talking Picture

RADIO-CRAFT for FEBRUARY, 1933
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for these wonderful opportunities! Learn

)

machines and Sound equipment. You learn Wireless Operating on
actual Code Practice apparatus. We don't waste time on useless
theory. We give you the practical training you'll need—in 10
short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don't let lack
of money stop you. Many of our students make all or a good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Trainingistested—proven heyond all doubt. You can find out every-
thing absolutely free. Just mail coupon for my big free book!

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

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 23-8H, Chicago, I11.
Mail Coupon Today for All the Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. 23.8H, Chicago, II1

Dear Mr. Lewis: Send me your big FREE Book; details of
your FREE Employment Service; and tell me all about your
special offer of allowing me to pay for training on casy monthly
terms after gradunation.

Name.

Address. .. ..

[ 1 ; a4 .State.

anradiohistorv com
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IN OUR NEXT FEW ISSUES:

A 2-TUBE SUPERHETERODYNE. Receivers are gettiang smallar and
smaller, but the 2-Tube Superheterodyne to be described, which
operates a loudspeaker and is built in a very unique box '‘takes the
cake." Besides, it operates on either A.C. or D.C. without switch-
ing arrangements.

NEW TUBE ANNOUNCEMENTS. The tube field does not seem to
be saturated as yet. Manufacturers are making smaller ahd better
tubes for the Service Man. This Tube Department should be fol-
lowed very closely for the latest tube information.

AUTOMOTIVE ANTENNAS. The December number of RADIO-
CRAFT had an intermediate-frequency chart; our January number
had a manufacturers' trade name and model number chart, but
wait until you see the information we have compiled for you boys
who are interested in automotive work. It is positively astounding!

RADIQ-CRAFT is published monthly, on the fifth of the month preceding
that of date: its subscription price is $2.50 per year. {In Canada and
foreign countries, $3.00 a year to cover additional postage.) Entered at
the post office at Mt. Morris, {ll., as second.class matter under the act of
March 3, 1879. Trademark and copyright by permission of Gernsback
Publications, inc., 78 Park Place, N. Y, C.

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the Copyright owners. We are also agents
for WONDER STORIES and WONDER STORIES QUARTERLY. Subscription
to these magazines may ba taken in combination with RADIO-CRAFT at re-
duced Club rates. Write for information.

Copyright 1933. GERNSBACK PUBLICATIONS, INC.

J. M, HERZBERG, Yice-President
I. S. MANHEIMER, Secretary

HUGO GERNSBACK, President
S, GERNSBACK, Treasurer

Published by TECHNI-CRAFT PUBLISHING CORPORATION. Pub-
lication office: 404 N. Wesley Ave., Mount Morris, lllinois. Editorial
and Advertising Office: 96-98 Park Place, New York City. Chicago
Advertising Office: 737 North Michigan Avenue, Chicago, Ill.
Western Advertising Office: 220 No. Catalina St., Los Angeles,
Calif. L. F. McClure, Chicago Advertising Representative. Loyd
B. Chappell, Weostern Advertising Representative.

Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, £C. 4
Australian Agent: McGill's Agency
179 Elizabeth 5t., Melbourne

London Agent:
Paris Agent: Hachette & Cie.,
11l Rue Reaumur

.}t
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No, YOU'RE WRONG,

we're NOT advertising Movies!

Paramount Pictures merely loaned us this photo of glamorous Matlene
Dietrich as “The Blonde Venus” to help us make a point about radio recep-
tion to you.

You like Marlene because of her dramatic ability, her loveliness of face and
form, and the rich warmth of her throaty voice—but even more fascinating is
her different, intriguing foreign-ness.

1 If thoughts of foreign lands and foreign tongues lure you—if you would
thrill to Grand Opera direct from La Scala Theatre in Milan or a tango
Orchestra direct from Madrid—if you would like to send your ears world-
roving . . . you can—at the twirl of a dial.

There is no need—INOW—to be bored by the eternal sameness of your local
y

programs—the same orchestras—the “too-well-known” features that sometimes

cause you to turn off your set.

For, AT LAST, there is one radio receiver that makes your cozy home a
front row seat at cthe whole world’s daily radio performances . . . not just the
portion that is broadcast here in the states, but all the fascinating radio enter-
tainment from England, France, Germany, Italy, Spain, and even far-off
Australia.

With this one set, that is not merely a promise . . . it is a GUARANTEE of
¢aily world wide radio reception . . . for the SCOTT ALL-WAVE DELUXE
zlone gives such a warranty. And every part of this precision-built, custom-
constructed receiver (except tubes) is guaranteed for five years, instead of the
ordinary 90 day period.

The SCOTT ALL-WAVE DELUXE is a combination short wave and long

wave receiver. With it you will receive U. S. broadcasts from every State in
the Union with a color of tone—a new depth of resonance—that will fill your
home with a soul stirring wave of tone realism such as you never before have
heard in a radio receiver.

You might think so superbly performing an instrument prohibitively high
priced. Not at all! Although its quality is above all other radios—its cost is but
little more than that of the ordinary receiver.

The coupon at the right below is for your convenience. Use it to get the
whole thrilling story of this, the world’s finest radio receiver.

E. H. SCOTT RADIO LABORATORIES, INC.

4450 Ravenswood Avenue Dept. C-23 Chicago, lll.

Zcott ALL\WAVE Deluxe

‘ , I I / / [ il
1
\\\\ . M l"- i;':r'// E. H. Scort Rapio LasoraTories, Inc,,
;)‘- P gl 'V 4 4450 Ravenswood Ave., Dept. C-23

Chicago, Il

Send me your two new brochures that tell how
and why SCOTT ALL-WAVE DELUXE
Receivers out-perform all others. This is not to
obligate me in any respect. I

Name
: Address
] : o= Town State
THE WORLD'S FINEST RADIO RECEIVER || —

RADIO-CRAFT for FEBRUARY, 19313
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WiLL TRaN You AT HOME

Many Make 50 to 100 a Week
in Radlo-- the Feld With a Futare

My book, “Rich Rewards in Radio,” gives you full information on the opportunities
in Radio and «xplains how 1 can train yon quickly to become a Radio Lxpert through
Broadcasting Stations employ trained men con- my practical Home Study training. 1t 3s iree. Clip and mail the conpon NOW, Radio's
tinually for jobs paying up to $5,000 a year. amazing growth has made hundreds of fine johs which pay $§0 $60, $75. and $100 a week.
Many oi these jobs may quickly lcad to salaries as high as 123, 150, and $200 a weck.

Radio—the Field With a Future

Ever so oiten a new business is started in this country.  You have scen how the men
and young men who got into the automohile. motion picture, and other dustries when they
were started had the first chance at the hig jobs—tle $3,000, $10000, and $15.000 a year
jobs. Radio offers the same chance that made men rich in those husinesses, It has alreads
made many men independent and will make many more wealthy in the future.  You will be
kicking yourseli if you pass up this ince-in-a-livetite apportimity for financial independence.

Many Radio Experts Make $50 to $100 a Week

In the short space of a few years 300,000 Radio jobs have been created, and thonsands
more will be maglc by its future development.  Men with the right training—the kind ot
TN training I will give you in the N.R.I. Course—have stepped into Radio at 2 and 3 times

Police Departments are finding Radio a great their former salaries. Fxperienced service men as well as beginners praise N.R.IL training
aid in therr work. Many g jobs have been for what it has done for them

made in this new field.
Many Make $§, $10, $15§ a Week Extra
In Spare Time Almost At Once

My Course is world-1amous as the one “that pays ior itscli.” The day you enroll I
send you material, which you should master quickly for doing 28 Radio jobs common in
most every neighborhood. Throughout your Cowrse I will show you how tu do other
repair and service jobs on the side for extra money. 1 will nat only show you how to do
the jobs hut how to get them. [I'll give you the plans and ideas that have made 8200 to
$1,000 a vear for N.R.I. men in their spare time. G. W, Page, 110 Raleigh Apts.,
Nashville, Tenn,, writes: “I made $935 in my spare time while taking your Course.” My
book, “Rich Rewards in Radio,” gives many letters from students who carned four, five,
and six times their tuition fees betore they graduated.

Spare time set servicing pays many N.R.L
men $200 to $1,000 a year. Full time men

make as much as $65. $75, $100 a week. Get Ready Now for Jobs Like These

Broadcasting stations use engineers, operators, station managers and pay up to $5,000
a year. Radio manufacturers employ testers, inspectors, foremen, engiucers, service mern,
buyers, and managers for jobs paying up to $6,000 a year. Radio dealers and johbers
(there are over 35000) employ service men, salesinen, buyers, managers and pay up to
$100 a week. Talking pictures pay as much as $75 to 2200 4 week to men with Radio
training. There are hundreds of oppartunities for you ta have a spare time or {ull time
Radio business of your own—to be your own boss. I'll show you how to start your own
business with practically no capital—how to do it on money made in spare time while
learning. My book tells you of other opportunitics. Be sure to get it at once.  Just
clip and mail the coupon.

| Have STARTED MANY IN RaDIO AT 2 &*° 3 TIMES

$400.00 $800.00 Chief
Talking Movies—an m\cnhm;l made ssi(llllc Each In Spare Engineer
by R'ullo—unpln)q many well trained radio
men for jobs paving $75 to $200 a week. Month Time Station WOS
° a i ] 1 n
“I spent fitteen years as traveling “Money could not pay for what I Lo | oala ! Chief Fa
Ul S ED LD T got out of your course. T dldl mol .y ur Ladie Statlon Wos. e
money but cauld see the onbortuni- know a single thing about Radls fore cntering Radio, ay -alary w
tles in Itadie. Believe me. T am before E cnrolled. but I hase larely $1.000.00 o dear. Kt i3 now
not serry. for I have made more $800 in my spare time ulil £2 10,080 g year. Ilefore entering
money than ever before. T havo my work keeps me awar fiom Radio, my work was, more or less,
made mure than $100 each month trom €00 AM. to a0 POL “‘""“'.‘l! ’_"1 lh:"‘;v :“1“:‘:’“::;
ally was ourse that . -
and 1t really was your cours Feers word I ever read abvat yout  NeIU L training and study. You gob
brought me to this. T can't say to m first Important  pasition.*
: ¢ wueh for N.WL.E“—J. G. Dahlstead. courge T have found true"—MIon gy panee, Rudio Station WO,
— field many gred ; N . ) ey i
;r;;;::.\sll::t‘lesﬂ—‘em c:or:‘:zr:sd by m;r’ co|,u-scy Radlo Sta. KYA. San Franelseo. Cal. 1. Lelby, Jr., Topton, Vennsyiruniu. Jeffer-an Clty. Mlssouri.
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Act Now - - - Mail Coupon Below
for Free Book of Facts and Proof

You Learn at Home in Your Spare Time
to be a2 Radio Expert

Ilold your job. There is no need for you to leave home. [ will train
you quickly and inexpensively during your spare time. You don't have
to be a high school or college graduate. My Course is written in a clear,

o interesting stvle that most anyone can grasp. | give you practical experi-
ence under my 50-50 method of training—one-half from lesson books and
one-half from practical experiments with equipment given without extra
charge. This unique and unequalled method has heen called one of the
greatest developments in correspondence Radio training. N.R.IL. plonec_:red

‘ and developed it. It makes learning at home easy, fascinating, practical.

Act now and receive in addition to
my hig free book “Rich Rewards in
Radio,” this Service Mannal on

C.. A. C, and Battery Operated
sets. Only my students could have
this book in the past. Now readers
of this magazine will receive it free.
Overcomting hum, noises of all kinds,
fading signals, broad tuning. howls

Learn the Secrets of Short Wave, Television,
Talking Pictures, Set Servicing,
Broadcasting, etc.

P'll give you more training than you need to get a job—I'll give you
your choice, and not charge you extra either, of my Advanced Courses

on these subjects—(1) Television, (2) Set Servicing and Merchandising, (L and oscillations, poor distance recep.
(3) Sound Pictures and Public Address Systems, (4) Broadcasting, 1 “ = 3 tion, dn?orted or mufled signals,
Commercial and Ship Radio Stations, (5) Aircraft Radio. Advanced et poor Andio and Radio Frequency am.

0o L. g o . ’ ; | parre? plification and other vital service in-
specialized training like this gives you a decided advantage. formation is contained it. Get a

free copy by mailing the coupon be-
low. ACT NOW,

Your Money Back if You are Not Satisfied

I will give you an agrecment in writing, legal and binding upon this
Institute, to refund every penny of your money upon completing my
Course if you are not satisfied with my Lessons and Instruction Service.
The resources of the National Radio Institute, Pioneer and World's

Largest Home-Study Radio School stands behind this agreement. for Broad Practica] E erienc‘e
Find Out What Radio Offers. Get My Book Given Without Fxtra Charge

One copy of my valuable 64-page book, “Rich Rewards in Radio,” is My Course Is not all theory, 111
free to any resident of the U. S. and Canada over 15 years old. It has 22?,‘,},",,‘:‘,‘,,"“,‘;";[_"@ my speelal Radlo
started hundreds of men and young men on the road to better jobs and a and bullaing clreuits whien 1 1anteme
bright future. It has shown hundreds of men who were in blind alley i‘ﬂo"z;‘“":,;"’.':""'{:dﬁ;szlr: ueh ell.
jobs, how to get into easier, more fascinating, better paying work. It tells RC AL Ve
you where the good Radio jobs are, what they pay, how you can quickly

£

SPECIAL Radio Equipment

Electrie, ara
Niajertic, uml wihe, Cyohrig dstor.
A . A . 3 with  your “own  hands many of the
and easily fit yourself to be a Radio Expert. The Coupon will bring you a : Siiuss, sou read in our lesson  buoks,
copy free. Send it at once. Your request does not obligate you in ) e es
any way. ACT NOW,
J. E. SMITH, President
Dept. 38X, National Radio Institute
Washington, D. C.

‘

easy
tnteresiing,
faseinating,
intensely
practical.

Clp and mail NOW for
FREE INFORMATION

i Experienced
Radio Man ! J B SMITH, President
Praises I National Radio Institute, Dept. 38X
N.R.L I Washington, D. C.

Course l Dear M_r. Smith: 1 want 1o take advantage of
y;)ur Special Offer. Send me Your manual “Trouble
i ' SlOOt}pll_ in D.C., A.C. and Battery Sets™ and your
ofo aking worked book Rich Rewards in Radio.” which explains Radio’s
l Opportunities for bigger pay and your method of

Radio doing

oth

time T it has
cost me. for the knowledie T have gained.
In a period of nipe months T have made
at Jeast $3.300 Y. Btegner, 28 Sp.
Bundusky St.. Delaware. Ohllo.

RADIO-CRAFT for

FEBRUARY,

1933
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BOOKLET
SERVICE

5. CLArOSTAT CoNThRoL HANDHOOK. A large
32-page book containing detailed specifications
of volume controls, attenuators, constant-im-
pedance controls, phonograph pickup faders, tone
controls, line ballasts, rheostats, potentiometers
and fixed resistors of various kinds, together
with valuable circuit-design data. Contains many
diagrams and charts, and a guide of replace-
ment volume and tone controls for many com-
mercial receivers. Clurostut Manufacturing Com-
pany, Inc.

6. MEASURING RESISTANCE BY Tik DEFLECTION
MeTHon. The conventional method for the Meas-
urement of resistance involves the use of the
Wheatstone bridge, a costly piece of apparatus.
However, there are other methods which provide
a fair degree of accuracy, encugh for all prac-
tical purposes. The least expensive is the de-
flection method, which makes use of popularly
priced milliammeters and fixed resistances. This
bulletin describes the method completely, and
should be very useful to Service Men and ex-
perimenters with limited meter equipment.
Shalicross Manufecturing Company.

8. ELECTRAD PuovUcTs., Descriptions of the
full line of Eleetrad volume controls, voltage
dividers, vitreous resistors, Truvolt adjustable
resistors, amplifiers and other devices for radio
and electricul applications. Among other di-
agrams, it includes twenty-four circuits showing
the placement of volume controls in different
ivpes of broadeust receivers. Llectrad, Ine.

11. SUI'REME INSTRUMENTS, Contains lengthy
descriptions of the Supreme service instruments,
including the AAA1 Diagnometer, which is five
instruments in one, the model 90 analyzer, the
model 40 tube tester and the models 60 and 70
oscillators. Interesting to the Service Man be-
ciuse it tells how his work is facilitated by
ingeniously-designed test equipment that indi-
cates the condition of an entire set in a few
minutes. New test apparatus to take care of
the new tubea i8 also described. Supreme In-
strinnent Corporation,

14, Staxpawp REesistor Coror  Cove. This
handy little card, measuring three by five inches,
should be in every Service Man's kit. 1t illus-
trates and cxplains the standard R.M.A. method
of marking fixed resistances with different com-
binutions of colors to indicate the resistance
value in ohms. It will save a lot of confusion
in the field, as most resistors are now marked
only by color, and do not bear figures at all
Lyneh Manufacturing Company. Inc.

19. A Barnsm oF FIRe. Centralab fixed re-
sistors are made by forcing a carefully calibrated
registance material through a plastic ceramic

material, and then baking both under terrific
heat. This booklet describes the munufacturing
process in detail, and lists the advantages

claimed for fixed resistors of this type. It is
interestingly written and illustrated, and makex
wood reading. Central Kadio Laboratories. Inc.

21. ReAvriTE Rapio INsTRUMENTS, This six-
teen-page pamphlet contains some valuable hints
on the testing of electrolytic condensers. as well
us deseriptions of the full line of popular-priced
Readrite instruments. Worth having. Readrite
Meter Works.

22, How To Test PENTODES. This is a reprint
of an article of the same name that appeared in
the September, 1931, number of RADIO-CRAFT.
accompanied by descriptive matter on th.
adapters specified for the purpose. 1f you missedl
the original article study the reprint; it contains
much useful data for owners of testers ov
analyzers not already equipped to test pentodes.
Alden Manufacturing Compuny.

27. DusiLiek CONDENSERS. The name Dubilier
being synonomous with condensers in the minds
of many people. the latest catalog of Dubilier
condensers is sure to be of interest to all classes
of radio users. This 16-page booklet describes
the entire line of receiving condensers and tells
something of the historical background of the
company. The special service kit and replace.
ment units are recommended to the attention of
Service Men. Included with the catalog is an
instructive technical article dealing with electro-
lytic condensers. Dubilier Condenger Corporu-
tton.
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28. HAMMARLUND PrecisioN Provvers. Midget
variable condensers and their numerous applica-
tions in short-wuve and broadcaust receivers are
discussed in a folder accompanying the complete
catalog of Hammar,und variable condensers and
coils. Some excellent circuit kinks are given.
The ecatalog contains dimensional drawings of
the popular Hammarlund midgets which may be
of assistance to constructors designing small re-
ll:ei\'ers. Hamwmarlund Manufacturing Company.
ne.

66. I"'tiLco PARTS CataLoc. This new catalog
will undoubtedly be of great help to all radio
Service Men because it contains the only official,
complete list of Lhe more common replacement
parts used in every Phileo receiver from the
very beginning of the company to the present

READERS' BUREAU

On this page are listed manufacturers' catalogs
and booklets, chosen because they are of in-
terest to readers of RADIO-CRAFT. You can
obtain copies FREE by using the coupon below,

time. The manufacturers are anxious tu €o-
operate with Service Men and offer this catalog
to all who want it. Philce Radie & Televizion
Corp. B

63. Tue Axaroumen. The Akaformer. de-
seribed in this folder, is a coupling device that
hooks right on to the aerial wire, and connects
to the set through a shivlded down lead. The
combination tends to reduce neise in the set
picked up by the usual lead in, which, running
along the side of the building. is more readily
affected by elevator motors, vacuum cleaners,
dentists’ (rills and other electrical machinery
than the flat top seetion of the aerial proper.
The device is inexpensive und is easily installed.
and is thereby a very profitable item for Service
Mcen located in districts where artificial noise is
very troublesome. Awry. Acerea & King. Ine.

64. SyivanNia Rapto Tuses. So many new
tubes have appeared during the past several
months that tube charts printed as recently as
the Spring are incomplete and therefore of little
value for reference purposes. Readers desiring
new and complete charts for their shop wall
will find the new Sylvania chart very desirable,
It measttes 11 by 17 inches when unfolded and
shows bottom views of the tube bases in addi-
tion to full average characteristics of old tubex
dating back to the 199 and 200A and all the hew
tubes including the latest 6.3 and 2.5 voit types.
Special mention is mnde of the 56, 57, B8, 16
and 82 tubes: complete data are also given on
the 38, 41, 69, 42 and 44, Hyyraede Splranic
Corporation.

66. WHOLEsALE Ravio SeuviceE CAataLoa.  The
1932 Spring and Summer Radio Catalog of the
Wholesale Radio Service Company is the kind
of catalog the radio Service Man and experi-
menter will earry around with him all the time
in his back pocket. Measuring 7 by 101, inches
and containing 100 pages, it is one of the must
complete catalogs we have ever seen. It includex
coverything from soldering luxs to all-wave com-
binations, and is of particular value to the Serv-
jee Man heeause of its handy lists of replacement
parts for standard receivers. Wholegale Radio
Service Company, Inc.

76. Tug Co0AygT-T0-COAST ‘‘BROADCAST.” The
“Broadeast” is the Fall 1932 edition of a 100-
page mail order eatalog that is 4 veritable en-
cyclopedia. Its listings are very varied, and run
from soldering lugs to complete 100-watt public
address amplifiers, Every article ix well illus-
trated and deseribed for the benefit of radio
dealers and Service Men, for whom the volume
is specificully intended.

A large amount of space is also given to re-
placement power transformers, condensers anid
resistors for ordinary service work. This catalog
is well prepared and is worth saving. Couast-to-
Coast Radio Corporation.

80. FLECUTHEIM CONDENSERS. A wide variety
of fixed eondensers, ranging from tiny midygets,
the size of postage stamps. to heavy transmitting
units a8 foot high, are described and illustrated
in the latest Flechtheim catalog., This is very
useful for reference in design and service work,
as it gives the mechanical dimensions and elec-
trical characteristics of all models in minute
detail. 4. M. Flechtheim & Co.

RADIO-CRAFT
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8l. I R. C. RESISTOR CATALOG. 'I'his sixteen-
page catalog describes a very complete line of
fixed resistors for radio purposes. It includes
full performance characteristics, sy thut a Serv-
ice Man or an experimenter with a particular
requirement in mind can select exactly the right
unit for hizs purpose. A section in the hack
contains valuable data on the conversion of
miliilammeters into ohmmeters and voltmeters,
and on the extension of voltmeter and aummeter
ranges. This cutalog is well worth saving.
International Resistunce Company.

86. YAXLEY AND ELKON CATALOus. The Yax-
ley catalog is valuable for the Service Man be-
cause it lists numercvus rheostats, potentiometer-.
volume controls, replacement controls and resisi-
ances for service work., Detailed dinwnsion
drau:mus are included; this feature will be ap-
preciated by every Service Man whoe ha~ hecn
called on te install replacement units in crampel
receivers. Two pages of volume control replac: -
ment information are included, along with four-
teen diagrams showing different circuit position.
for such controls.

The Elkon catalog is devoted excluxively to
dry electroiytic high voltage condensers [or
filter and bypass purposes. It alse includes valu-
able replacement data on commercial receivers.
P. R. Mallury & Co.

89, MicnortoNEs. A complete line of inicro-
phones and accessories for amateur, public ad-
dress and broadeast station use is deseribesd unil
illustrated in a handy four-page pamphlet. The
“mikes” range from small hand units to larse
copdenser models containing two stages of am-
plification. Sound Enginecring Corporatinn,

91. SamsoN MIK-2. About five years axo the
Samson company brought out the first completely
A.C. operated microphone amplifier, known as
the MIK-1. The new MIK-2, described in this
bulletin, replaces the MIK-1 and adds thany feu-
tures. It iy made in two units, & mixer-amplifier
and a power suppiy, and will supply excitation
current to, and tuke the output from, one to
three double button microphones. Saunrson Fleo-
tric Company.

92, Two BooKs Pok A CoMPLETE Rapio Env-
CATION. The books described in this circular are
“Radio Physies Course,”” by Alfred A. Ghirardi.
and "Radio Servicing Course,”” by Ghirardi and
llgrlrﬂm M, Freed, the latter a well known con-
tributor to Radio ('raft. The first is a complete
radio education in itself. while the title of the
second is  self-explanatory. Radie Trchnical
Publishing Co.

93. DuriLieR CoNDpENSERS. The 1933 catalos
of Dubilier condensers iy a large 16-page booklet
deseribing fixed condensers far every conceivablye
application. These range from little mica units
for receiving circuits to man-high assemblies for
transmitting work. A useful catalog to all radio
men. Dubilicr Condenser Corporation,
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By buying direct-you pay only ONE Profit
Manufacturers cost determines selling prices rather than list prices—tube prices that mean more

sales and greater profits. Net prices applied on all types, and as example, we list
dealer’s cost on all numbers.

Qur sales policy: is first quality merchandise, rapid service, 4—UNIFORMLY WITHIN R.C.A. TEST LIMITS.
low price, and a square deal.  Ali tubes are

|—GUARANTEED FIRST QUALITY. S UGS AR (e 42

2—R.C.A. LICENSED. 6—ARCO BRAND IS NOT SOLD BY MAIL ORDER

3—FULLY REPLACEABLE UNDER R.M.A. STANDARD HOUSES OR ANY OTHER MEDIUM OTHER THAN
POLICY. DIRECTLY BY US BY THIS METHOD.

COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT
Order from this page—Remit 207 with ovder, balance C. 0. D. All prices
are F.0.B. FACTORY, Newark. Shipments go forward express or parcel
Fggé. No order for less than $5.00 accepted.

ANY QUANTIT
$0

UX-201 A== Anplifier or detector . .30
UX-226 amri" g Her B .30
r or detecta .30
UX-17F —=anie chnracteristion ns Aon ting-ten e .30
UX- 1T A==Poawer catput amp, for M ar 1 .30
UX-240 =1esigned fur impedance nnd recistn .40
UX-120 ==Power ainp. nsed in Inst stage of audio freg -40
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UX<213  ==Full-Wave Rectifie D nngnrgonoanos 40
PHOTO CELLS
Phatoelectric cell, " Puta- o Type O, e 2.10
L e * Type A 415" avernll length .., . 7.90
wll, M Caesimo™ Type R, 3 17167 ouverall length 5.90
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1 TELEVISION TUBES
Telion Reflevtrom Neon Televisian Thibe. 17 Cathode Square Type C 3.85
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The above type numbers are inlerth-nge-B]e with similar type numbers.

Additional tubes for the amount of 20% of vour order given FREE as
< I BONUS. You may select either UY-227 ar UX-245 tubes in our bonus
D I S O U N S ®  offer. By taking advantage of our liberal discount, it will hring the
B price of tubes to a considerable low figure.
This Special Tube Offer Expires February 15, 1933
ARCO TUBE COMPANY, 40 PARK PLACE, NEWARK, N. J.
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Kabio is a highly specialized business. As it develops
it is becoming more exaeting in its demands. But radio
is the modern field of opportunity for those who keep
step with its progress and pionecr in its opportunities!

There is a great need for trained men in the radio
industry. There is no place for untrained men. Experi-
ence must be accompanied by technical knowledge.

\ pioncer in home study, the International Corre-
spondence Schools have kept apace of the times and
offer courses prepared by authorities, which give prac-
tical instruction in fundamentals and latest develop-
ments alike. The courses are revised regularly.

C
/A\

)

Courtesy of the National Broadrasting Company

N EED T O

Sostemmm—"
Composed of 24 basic divisions, the Complete Radio
Course is designed to give thorough instruction in the
wholc field of radio. The I. C. S. Radio Servicing
Course was prepared specially for men who wish to
become service experts. Study of it makes possible
leadership over competition. The 1. C.S. Radio Oper-
ating Course is vital to mastery of operating and
transmitting,.

We will he pleased to send you details of any or all
of these subjects. Just mark and mail the coupon—the

information will be forwarded withont decluy. Why
not do it today—now!

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

ROX 6678, SCRANTON, PA.
Without cost or obligation, please tell me all about the NEW RADIO COURSE

Name _ e _ _ Age
Streer Address _— = _
City § State

1f you reside in Canada, send this coupon to the International Correspondence Schools Canadian, Lid.. Montreal, Canada
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SERU(CE MAN - DEALER - RADIOTRICIAN

Radio(zaft

‘Takes the Resistance Out of Radio”’

Editorial Offices: 96.98 Park Place, New York, N. Y.

HUGO GERNSBACK, Editor Vol.

i¥, Neo. 8, February, 1933

MONEY IN RADIO GADGETS

An Editorial by HUGO GERNSBACK

HE dictionary does not define the word “gadget.” It
is supposed to be a mechanical appliance or Accessory,
which may, or may not. be a necessity.

The radio industry is turning out an increasing
number of such gadgets, and many of them have acquired
a wide sale; a number of them may even be termed neces-
sities. It all depends upon the point of view, because fre-
quently a gadget may become an important radio accessory.
These gadgets are of importance, today, because they yive
new outlets both to those branches of the radio manufae-
turing industry that are equipped to turn out such de-
vices, and to the radio Service Man who installs them.

These gadgets are important, and shouid be taken most
seriously by the radio trade because anything that en-
hances the radio owner’s interest in his set is, after all,
important. When a radio owner has a radio set in his
home which he does not use, he becomes a direct loss to the
entive industry. Give him something to either amuse him-
self, amuse his children, or get better radio reception
through the means of his radio set, and immediately that
man becomes again a live asset to the industry,

It is surprising how little attention the radio industry
has paid to the toy radio gadget. I was, perhaps, the first
one to point this out in an article published in one of my
radio magazines in 1925. This particular article of mine
showed how, by means of a loudspeaker arrangement,
dolls with wire feet were made to dance on a large dia-
phragm. The loudspeaker unit, of course, was plugged
into the radio set, and the dofls danced in unison with the
vibrations of the 6-inch diaphragm.

Few engineers and few experimenters seem to under-
stand that every radio set actually generates a small
amount of power on its output side. Some manufacturers
have already recognized how this power can be utilized, and
are now putting out a number of radio toys. A recent ex-
ample came to my attention where a papier méaché dog
would wag its tongue when connected to the output side
of the radio set. Another novelty, which is gaining vast
popularity, is not plugged into the radio set, but works
by means of a small microphone placed in front of a radio.
This particular toy is a dancer which dances a jig to the
tune of the sound vibrations issuing from the loudspeaker,
transmitted to the little microphone, which in turn energizes
a number of relays; this operates the dancer.

The possibilities in this particular line are, of course,
tremendous: and during the next two years we will see a
veritable avalanche of such toys, instruetive and other-
wise. I predict that an entwely new branch of radio will
be created in this particular field.

Then we have other tyvpes of gadgets. Right now, there
seems to be a small boom in miniature microphones. which
are connected to the detector of your radio sel. You are
then supposed te broadcast from a concealed point to your
friends, giving all sorts of amusing fake announcements
over your own radio without benefit of the broadcast sta.
tion. It is said to be an excellent entertainer. On good
authority. it is understood that close to half a million of

these little microphones will be sold during this year.

Then, we have the “radio” clock, a most useful gadget.
In my home, such a radio clock promptly turns on the radio
at a pre-determined hour every morning, and [ am awak-
ened by radio unfailingly, and better than could be done
by means of a plain alarm clock. Your ears becomes used
to an alarm clock so that after a while you no longer
hear it. But the radio program, every morning, is different.
It may be talk or musie, or what not. There are a num-
ber of excellent clocks of this kind on the market, and
they make valuable adjuncts to any man’s radio set.

Next on the list are remote control attachments that
make it possible for you to sit in a chair at the other end
of the room, tune your radio and control the volume all
from the same gadget. While these remote control out-
fits have not revolutionized the business during the past
few years, the reason probably was that the price was too
high, A low-priced remote control gadget would eertainly
prove a good seller.

Then, we have a host of new trick aerials which huve
been flooding the market in the past few years. Many of
these have been out and out fakes, which every radio
man would immediately spot. There are, however, a num-
ber of notable exceptions.

High gain sets, for instance, do not need outdoor anten-
nas in all cases. Some recent gadgets are intended to he
placed underneath your home telephone receiver, the idea
here is that we have an insulated plate upon whieh the
telephone is placed. This plate goes to the aerial binding
post of your sct. The plate being insulated, gives a con-
denser action to the bottom of the telephone =et, and it
makes a fair interior antenna, It sutfers from the disad-
vantage that every time you lift up the telephone re-
ceiver you get a loud and noisy click in your set.

More important and vastly better, are new shield leads
for outdoor antennas, very much in vogue now. These are
supposed to eliminate the usual man-made static. and by
means of a small transformer attached to the upper part
of the antenna, they actually succeed in cutting down a
great deal of man-made static. This particular type is
used for broadeast waves.

Another type, whereby the aerial is transposed, by means
of transposition blocks, is especially adapted for short
waves, and in actual practice is most eHicient.

All of these devices are interesting, particularly to the
Service Man, and those who have to make a living from
radio merchandise.

Radio Service Men should he partieularly interested in
all such new devices because they niean a new source of
income which becomes increasingly important as time goes
by. There are many reasons why radio set owners become
dissatisfied with their radio sets, and it is always a good
idea to rekindle their interest by means of new devices.
Incidentally, the profit on these gadgets is as great as the
profit on other important accesscries, Frequently, extra-
ordinary good sales are reported hv various Service Men
who have gone into this hranch of radio.

www americanradiohistorv com


www.americanradiohistory.com

HOW TO MAKE THE

LEAD - IN

CAPACITY

’I"O "APERIODIC " AMPLIFIE ANTENNA PLATE
AMPLITENNA” b

CAPACITY AERIAL

R. D. WASHBURNE and F. R. HARRIS

LADDIN, in his heydey, never conjured the magic
inherent in the “Amplitenna” illustrated in Fig.
A, which makes weak sets strong and strong sets

stronger!

This new radio instrument, an inexpensive little box

which measures only

“capacity antenna,”
Fig. 1).

ing antenna.”

This device 1is so
sensitive that in many
instances much hetter
results can be obtained
with it indeors, than
can be obtained with
an ordinary aerial out-
doors! For instance,
the writers were able
to hear only one sta-
tion between 90 and
100 on the dial of a
good screen-grid set
located in the labora-
tory at Newark, N. J.,
whereas, when the set
was switched from the
regular outdoor anten-
na to the indoor “self-
powered amplifying an-
tenna,” seven stations
were. heard with good
loudspeaker reception!
(Six hundred per cent
more stations!)

But let us start at the
beginning, and find out
just what is what con-

Tx12x5 ins.
cludes a high-gain, variable-mu pentode aperiodic R.F.
amplifier, complete with power pack, and a non-directional
(as shown in the schematic circuit,
It is econnected to any radio set by means of a
higbly efficient shielded “lead-in” and acts as an “amplify-

(approximately), in- Fig. A

e ———

THIS NEW RADIO INSTRUMENT—

Replaces (inexpensively) the outdoor antenna, in suitable localities;

Used with an outdoor antenna, greatly increases the strength of
all signals;

Plus a modern radio set, makes an excellent interference locator;

Connected in the antenna circuit of an old radio set, makes DX
stations sound like locals;

In the laboratory, acts as a high-gain R.F. amplifier with a "“mu" of
about 15,000;

As an amplifier, remotely operated, for multiple-receiver instal-
lations, delivers sufficient power to operate several hundred radio
sets;

In mulfifle-receiver installations, may eliminate the need for an
elevated antenna;

In automotive radio installations, may be used in place of the
“antenna-plate,’” with greatly increased sensitivity.

May be used as the “foundation* chassis of a T.R.F. receiver.

. HARD
RUBBER

MP
TO POWER 'LINE
TO RADIO SET

" 50 FT SHIELDED RF .
TRANSMISSION LINE

The "amplitenna,” comprising: (a} a capacitative antenna; (b) a high-gain un-
tuned R.F. ampiifier, complete with power supply; and {c}) a shielded R.F.
transmission line.

cerning this new radio instrument. At the outset. we list some
of the present applications of this powerful, untuned pre-

amplifier, as follows:

(1) High-gain an-
tenna;

(2) DX booster
unit;

(3) Multiple-receiv-
er antenna sys-
tem amplifier;

(4) Automotive-ra-
dio antenna-
plate;

{5) Interference lo-
cator;

(6) Foundation unit
for T.R.F. re-
ceiver.

In order that the
constructor may have
a hetter working
knowledge of the fac-
tors invoived in the de-
sign of this device, it
is necessary that each
step in its development
he closely noted; thus,
there will be less likeli-
hood of a misstep in
dupheating the instru-
ment.

ANTENNA PLATE 7 1272 %7 ——

I_u:

s .

i FLEXIBLE LEAD TQ A POST ON Twin BINDING
’f/‘_‘l"‘-' B POST BLOCK

SHIELD CAN } (L1,L2 s "SCREEN GRID DURATRANS )

i~ oS Sam - s

SHIELDED LEAD- N l

LL A“AND G POSTS
(ON ONE BLOCK )

= g
RF4 R.F.2 ®R.E3  AFCH 15 SET”
& ] 5 CH PT ! ASAFORMER
- - 1}
START OF ] '“jiﬂ
[ TRANSMISSION _L I H ll'T:Y TiNE
T LINE SHIELDING o SHT- ,
i fL 1] _-J/ | MoV, AL
i : [
' ce <7 CO/ l ' e
b RELINE 5% ‘ !
‘ CANTENNA® hG ‘
AKAFORMER Y/ RECS faw? | [Twst
sY [ — | 1%
sl 9§ i | i msT
1 PRE-SET RECEPTACLE | |
g can VOLUME CHASSIS +OR PLUG OF SET
7 CONTROL —~ } | P

e mos (CONNECTS TOG"  Nocmmmmmomo-
POST ON TWIN BINDING
POST BLOCK )

_————— === 4

'POWER PACK

T10°6ND” POST
OF RADIO SET

Fig. |

Schematic circuit of the complete “"amplitenna.’’ The components determine the degree of amplification, shielding, and bypassing.
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Non-T.R.F. Amplification

The first riddle concerned a means
of amplifying all the broadecast fre-
quencies (550 te 1,500 kc.) evenly,
without the use of moving parts or
expensive components.

Untuned R.F. amplification (using
suitable iron-core R.F. transformers),
meets the bill, for it has simplicity,
absence of moving parts, extreme
compactness, and low cost to recom-
mend it. However, in direct contrast
with the usual tuned R.F. amplifier
(incorporating air-core R.F. trans-
formers and a number of variable
condensers), it has heretofore been
deficient in the matter of gain-per-
stage, necessitating one or two addi-
tional stages in obtaining a corre-
sponding output. With the three-
element tubes, this lowered degree of
amplification has been considered a
drawback, accounting, in part, for
the greater popularity of the tuned
R.F. amplifier. But now, with the
advent of the five-element, o1 pen-
tode, tubes, the necessary gain-per-
stage may be attained in the correct-
ly designed untuned R.F. amplifier,

(The “Duratran” iron-core R.F.
transformers selected for this circuit
cannot he duplicated by the amateur,
with any degree of success, as the
iron cores are made of special “radio
frequency” iren laminations, only
.002-in. thick, and insulated hy a spe-
cial process.)

Overall and Stage Gain

it is difficult to realize the impetus
which the new tube designs can give
to the use of untuned amplifiers, un-
less we can visualize the facts. There-
fore, we reproduce in Fig. 2 a curve
which illustrates the com-
parative results secured
with old and new instru-
ment designs. Each tube
type is usecC at its normal
rated current values.

First, we see the line
which represents the old,
or ‘‘ordinary,” Duratran
used in a stage incorporat-
ing the type '27, 3-element
tube; the gain-per-stage is
only about 5. Three such
circuits in tandem result in
an overall gain of only
about 125! Next, we come
to a similar circuit set-up
incorporating the type 24,
4-element tuhe, and the
“screen-grid” Duratran es-
pecially designed for use

with it; the average gain has increased to about 13.
three stages the total voltage amplification would be about
Considerably greater improvement resulted with
the advent of the type '34, variable-mu R.F. pentode; here

2.000,
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the stage gain, still using the ‘‘screen-
grid’’ Duratran, has increased to about
22. The overall amplification for
three stages is now about 10,000. Fi-
nally, we incorporate the new type 58
variable-mu R.F. pentode, together
with our “screen-grid’’ Duratran, in a
stage which now shows a gain of about
26. For the three stages the gain is
well over 15,000! It is this combina-
tion which was selected by the authors
for the amplifier portion of the “power
antenna.” (Although the graph indi-
cates a tendency toward ‘“‘peaked” per-
formance at two points in the tuning
range, this effect was not observable
in practice, by ear; the action seemed
to be quite “flat.”” These tubes of the
new “50" series—and the 82 rectifier
—consume much less filament power
than the next nearest types of older
design.)

This is amplification enough to over-
come all the losses involved in a cir-
cuit of this general nature, with suffi-
cient amplification left over to make
practical the original idea of using
only a “‘capacity” or, more correctly,
“capacitative” antenna, indoors, as the
signal pick-up, in lieu of the more
orthodox systems, suech as a wire
strung arvound the room, or an aerial
atop the roof. We will return to this
phase of the design a little further on.
At the moment, we are interested in
ways and means of obtaining an R.F,
amplifier of high-gain type and with-
out moving parts.

Shielding and Bypassing Datails

Shielding and bypassing are so im-
portant in a circuit of this nature that
too much stress cannot be placed on
these particular points. Circuit sta-
bility and the degree of
amplification depend upon
the efficieney with which
these factors are handled.
To simplify the mounting
and wiring of the compon-
ents, with due regard for
the necessity of adequate
shielding, the amplitenna
was designed to mount
every part on the alumi-
num sheet which forms the
base of the shield-can. (Fig.
1 is a drilling layout.)

Thus the shield cases
shown dotted in Fig.
1, of L1 and L2 are
grounded. While this is
true also of the shield
around R.F.C.1, it is not
true for the metal hemi-

sphere within which is contained the coil comprising the
“antenna” type Akaformer; this case is inverted, mounted in
this position and insulated from the chassis, and connected to
one side of the mica-insulated coupling condenser, C5, which

Here is a high-gain R.F. amplifier which has no moving parts, requires no circuit align-
ing, has no controls to operate except an off-on switch, costs very little to build, is self-

powered, and which is designed for easy assembly.

Connect this instrument wherever

you want to have high amplification of broadcast frequencies of 550 to 1,500 ke.
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'-nio I | T ' | Fig. 5, above
— i = _t Frequency characteristics of an R.F. transmission
1 r L—Ig'—* line. At A, & set with low-impedance input; B,
r R S same set with matching transformer; C, & set with
high-impedance input; D, same with transformer.
couples the cutput of the entire ampli- which the power antenna may be asso-
fier to this “matching transformer.” "E':::"?w'" ';‘,,‘,?‘},f,;“,ﬁ;”'};’;" ciated, a volume control is provided,

Long leads are anathema in a circuit I — 1800 R1, which may be adjusted through a
of this type, while adequate bypassing |[[¢ 600K // «|| small hole in the side of the overall
is not merely an idea to enrich the .;,"-‘“’ 1 ozl shield-can, as shown in Fig. A, (and
condenser manufacturer, but actually 3WI—LMK°','\\‘( /;inveA uoos the illustration on the cover). Once
an absolute necessity. Note particu- ‘i' 1400 ke 511 adjusted for a given set-up, it need not
larly that non-inductive condensers are 1600} ——t— | uoog be manipulated again.
specified in certain positions. 2 T \ E .

The cap leads to the 58’s must be ||Zuz00t— 10000 Characteristics of the 82
shielded, and the shields grounded; in- ||¥ ,;;"fi\ (“’"N PRI 1 It should be noted that with con-
ductances L1, L2, have leads of this g 800 e NN 300: denger input to the filter, the peak
type. Be careful that one or two strands S \L\ '\\\ = plate current of the tube is consider-
of this shielding are not permitted to /womc"""-:\‘ . L ably higher than the load current.
wander about, as they may reach to the 0 | I B s X 400 With a large condenser in the filter
rubber-covered conductor within and 0 4 8 12 16 20 24 28 cireuit next to the rectifier tube, the
cause a short-cireuit, thus rendering the s F G Mol peak current is often as much as four

entire assembly inoperative.

Adequate screening calls for shield-
cans around all the tubes. These
shields appear in the interior view of
the amplitenna, Fig. B, and their de-

Fig

sign is an important factor influencing suaangl;/
the effective grid-plate capacity of the “LEAD-N® | "ANTENNA®

AKAFORMER L=

type 58 tube. When the shield-can is
provided with a collar which closely
fits the tubular part of the dome, the
combined effect of the ean construc-
tion and the internal shield will give
low effective grid-plate capacity. If
shielding is used, as specified, sufficient
ventilation should be provided to avoid
overheating the tube, since the surface
temperature of the bulb, at the hottest
part, should not exceed 150 deg. F.

-A- Jocs

Fig.

Reducing Cross-Modulation Akaformer unils: A,

The long ‘*‘cut-off’”” or variable-mu
feature of the type 58 tube cffectively reduces cross-mod-
ulation which otherwise would result with strong local
stations in operation. That is. the variable-mu character-
istic of the tube permits its control-grid potential to swing
over a considerably greater range than when other types
of tubes are used, before the tube curvature can become
sufficiently distorted to cause detection; (even then, it is
impossible to obtain linear detection with this tube). While
it is true that greater scnsitivity could be obtained if tubes
of the same general construction, but lacking the variable-
mu feature, were employed, this point bears no weight in
the present instance as the amplification obtained with the
present design is sufficient, in most instances, to make an
ordinary slight background noise sound like Niagara!

In order to afford some means of compensating for
slight discrepancies in design and construction, and to
allow for differences in the input system of receivers with
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A
Curves of noise radiation via air and, A, wire.

[

LEAD

These

times the load current!

(Under operating conditions, the 82
has a bluish-white glow filling the
space within the plates and extending
to some degree into the surrounding
space outside the plates. This glow,
caused by the mercury vapor, is an in-
herent operating characteristic of the
82, Service Men find this effect a
very convenient means of checking the
performance of the associated equip-
ment as a whole,—fluctuations and
variations in current demand being re-
flected in the 82 as a variation in the
appearance of the blue glow.)

It is characteristic of mercury vapor
rectifiers that no appreciable plate cur-
rent will flow until the plate voltage
reaches a certain eritical positive
value. At this point the plate current
rises steeply to a high value in a small
fraction of a second. This surge of current recurs each
time either plate becomes positive, and produces highly
dumped R.F. oscillations which may excite eircuits in the
immediate vicinity of the tube and thus result in noisy
operation. (Therefore, condenser C8 should be of mini-
mum capacity.) In consequence it is necessary to com-
pletely enclose the 82 in a metal shield-can, which is then
grounded. (The shield-can, shawn in Fig. B alongside the
rectifier, V4, is not =o ‘“hot,” as it gets too hot (1),—it
should have greater ventilation. Notice the considerable
increase in background noise when this shield-can is per-
mitted to float ungrounded.) It is also necessary to place
a small R.F. choke of low distributed capacity, R.F.C.2,
R.F.C.3, in each plate lead so that the R.F. surge to
the filter is reduced sufficiently to eliminate impact exei-
tation.

units
for the lots in the shield-
ed lead; also, they tend
to raise the amplitenna
signal above the noise
level,

<compensate

(¥
"antenna'’; B, ''set'’,

(Continned on piuge 503)
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LONE SHORT

WEVE AND

CHASSIS BROADCAST
TUNER

Fig. A
External view of the 550 to 2,000 meter receiver

dnigncd and constructed by the author, This

receiver is alto equipped with a standard short.

wave and broadcast receiver, as shown above,

Note the symmetrical arrangement of the tuning
controls.

AN EXPERIMENTER’S
LONG-WAVE TUNER

CHASSIS

SAMUEL WHISK

One of the first descriptions of a custom-built 550 to 2,000
meter receiver, for the reception of foreign stations.

SHORT time ago the writer com-
pleted a real all-wave receiver.
At least, it included not only a

short-  and  broadcast-wave
tuner, hut, it also comprised’ a so-called
long-wave section to cover the 550 to
2,000 meter band. The performance of
this long-wave, tuned-radio-frequency
chassis S0 interested the editors of
RADIO-CRAFT that the writer was pre-
vailed upon to “write it up” as a unit
apart from the rest of the machinery.

As will be seen by reference to the
front view of the entire set, Fig. A., a

STATIONS HEARD

Fig. B
An internal view of the receiver showing the lo-
cation of the parts before wiring.

® THE AUTHOR furnishes the following fist

of long-wave stations heard with this re-
ceiver early one morning, just after the set
had been completed for test:

KDKA, about 1,000 meters, special high-power
testing {nearly wrecked the reproducer!):

Warsaw, Poland, 1,400 meters;
Vancouver, British Columbia [unidentified];
Radio-Paris, France, 1,725 meters;

Also, the following long-wave navy aircraft
beacon phone stations:

WWZ, Seattle, Wash.; WWU, New Bruns-
wick, N. J.; WWX, Washington, D, C.;
KM@, Manila, Philippine lslands.

very symmetrical arrangement of the
controls has been secured. As the set
is in the nature of an experimental
job, it is a bit more complicated than it
otherwise might be, in that there have
been provided not only the usual off-on
switch and volume controls, but also
regeneration—oscillation, and sensitiv-
ity controls.

If the constructor wishes to follow
the original parts placement, he may
refer to Fig. B; however, the writer
does not feel that there is anything
critical in this phase of the work, pro-
vided the long-wave coils are shielded
and due care is given to the wiring.

Schematically, the circuit is that of a
T.R.F receiver, as may be seen by ref-
erence to Fig. 1. Since A.C. power
packs are no longer a problem to most
set builders, and as many experimenters
may prefer to use an available power
supply, no attempt has been made to
show the power pack, either in picture
or diagram form; besides, the pack used
in this arrangement was designed to
power the whole assembly.

General Problems
Designing this long-wave chaxzis wus
not all “peaches and cream.” Far from
it. Tt was one thing to establish the
premise that the set must be capable
of picking up overseas programs direct
{Continued on page 489)
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Comg ste schematic circuit of the receiver. Any standard power unit may be used, as may any audio system. Standard voltages are applied to the tubes.

RADIO-CRAFT for

FEBRUARY,

1933

www americanradiohistorv com

461


www.americanradiohistory.com

THE LATEST
RADIO EQUIPMENT

THE illustration to the left shows the new Hickok Statik-
tester which is, in reality, a portable testing laboratory.
The following measurements may be conveniently made
with this deviee: D.C. voltages up to 1,000 volts; A.C.
voltages up to B0O volts; D.C. current to 200 ma.; A.C.
current to 200 ma.; resistance (ohmmeter readings) from
.25-ohm to 20 megohms; capacity ranges from .05- to 15
mf.; electrolytic condenser leakage and capacity; all val-
ues of inductance from .5- to 50 henries; tube-testing facil-
tties for all the new tubes.

As may be seen by reference to the photograph, all the
controls necessary for manipulation of the device are on the
panel, and all necessary adapters are housed in the cover.

UNIVERSAL "MIKE" STAND
HE Universal Microphone Co. has just released for sale
a new microphone stand which is illustrated below. A
feature of this stand is that it may be adjusted to almost
any height desired because of its concentric tube construc-
tion. The holder for the mike is designed for a spring

support.

Photograph of the new Hickok Statiktester, New Universal microphone stand. Note the sections.

NEW "MIKE"

THE Sound Engi-

neering  Corpo-
ration announces
a new wmicrophone
an d amplifier
shown to the left.
The output of this
condenser-am p li-
fier is equivalent
to that of a con-
denser mike and
may be adapted
for ecither a 200-
or 500-ohm line.
There are no high-
frequency peaks to
mayr response, as
in other mikes,

THe mike-amplifier,

Two type 9 Dubilier mica condensers,

HEADPHONE-CRYSTAL SET

HE unique device illustrated below
is a complete radio set in a pair of
telephone receivers. You connect the
antenna and ground to the phone tips,
and tune. It is distributed hy H. H.
Burtt in America.

TUNING

CrRYSTAL DETECTOR

New German telephone-receiver,

DUBILIER PRODUCTS

HE Dubilier Ceondenser Corp. an-

nounces a new type of molded mica
condenser, known as the type 9, for
transmitter, high-grade receiver, and
power amplifier work. A new type of
Jow loss molding compound is used,
which is claimed to be more efficient
than the usual run of bakelite types
formerly employed. They are made
with an accuracy of 107/, and are fur-
nished with either 6/32 in. tapped
holes or with clearance holes for No.
6 screws. They are made in sizes
from .00005- to .05-mf., and have a
breakdown voltage of 1,000 and more.
They are approximately 1£ix1% inches.

RADIO-CRAFT

www americanradiohistorv com

NEW SPARTON RECEIVER

HE new Sparton receiver illustrated

below is one of a group designed to
incorporate the latest ideas in radio.
1t is a thirteen tube receiver and is
equipped with three dynamic speakers.
The details of this set were published
in the December, 1932, issue of this
magazine.

The Lafoy system of automatic vol-
ume control is used; this system also
having been described in the July,
1932, issue, page 37, Data Sheet No.
70. The set has a sensitivity of 4
microvolts, absolute, and an undis-
torted output of 20 watts.

Photograph of the triple-speaker '"'Triclian' receiver.

FEBRUARY, 1933
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NEW YAXLEY PARTS

y.—\XLEY announces a new combina-

tion switch and variable resistor
shown in the upper part of the sketch
below. By means of the set screw, the
switch may be entirely disconnected,
not even sanapping. The lower photo-

graph is a new portable station sclector
volume control, designed to eontrol! vol-
ume to headphones or speaker.

THE NATIONAL "JIGGER"

AREAL novelty. When placed in
front of wvour Iloudspeaker, the

WHEN SPEAKING OR
G, SINGING INTO "MIKE™ ¥,
MR FIGURE DANCES

small mike causes several relays to
operate, which, in turn, makes the jig-
ger Jig to the tune of the program.
Made by the National Co. One of the
“gadgets” referred to in our Editorial.

AUTO SUPPRESSOR KIT

I DROTECT-0-PACKED,” this new
resistor kit by Continental Carbon
contains a variety of ignition suppres-

or parts suitable for 4’s, 6’s and 8’s.

The Continental suppressor kit.

50 YEAR OLD EDISON
LAMP USED IN RECEIVER

HAS radio really advanced? Is present-day equipment

really nmore sensitive, and does it really give better
quality than the older radio equipnient? These questions
ave most conveniently answered by referring to the two
photographs shown at the left.

It seems that about 50 years ago, Thomas Alva Edison
discovered that if a cold metallic plate of some sort be
placed around the filament of his incandescent lamp,
there would be a flow of curvent from the filament to
the plate. This effect, as will be readily recognized, is
the fundamental principle of our modern vacuum tube.
In order to obtain qualitative as well as quantitative
data, Edison built several such ‘“radio tubes,” and one
of themn is shown in the photographs to the left.

The original model of Edison’s lamp was recently con-
nected in a double-circuit tuner by the National Broad-
casting Co._ They picked up a signal from WJZ on the
little receiver and fed the output to the input of WEAF
for rebroadcasting purposes. Listeners all over the
country state that the reproduction was as good as the
ordinary programs. Dr. Clayton H. Sharp, well-known
scientist, is shown tuning the set (which has a range
of about one-half mile) while O. H. Caldwell, President
of the New York Electrical Society, looks on.

The lamp has a carbonized bamboo filament surround-
ed by two upright thin wires which Mr. Edison used as
the plate. The schematic circuit of the set is shown:
it is simple, and was run divectly off the 110-volt D. C.

line. The large
ANT FILAMENT —a
o
PLATE ,Q
= GND.
T -

resistors shown
~
ilov, D.C.
Schematic circuit of the double circuit receiver,

Left, Mr. O. H. Caldwell; and right, Dr. Sharp tuning the simpte receiver with
the 50-year old Edison tube.

were used to
gradually bring
the filament
voltage up to
110-volts.

Now, radio
men, do you
think radio has
advanced in the
past fiftv years?

Close.up of the Edison receiver: the two wires serving as the plate are
clearly shown.
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THe INTERNATIONAL “"KADETTE"

Schematic circuit and detail

Hare's the famous International “in the flesh.”
photographs appear elsewhere on these pages.

\SHIELDED GRID LEAD

e : £ Vi H..

VOLUME
CONTROL

= &

Another view showing the front of the set with the cabinet removed. The
adjustment for the speaker is clearly illustrated.

NEW radio receiver, ideal for use in traveling, has

recently been introduced. These sets are made to

be used on all common power lines, including 110

volts A.C., either 60 or 25 cycles; 110 volts D.C,;

6 volts D.C. with an automotive “B” power unit; or 220
valts A.C. or D.C. with an adapter.

It iz readily seen that these sets are truly “universal”
The complete recciver, including the aerial and power plug,
ix housed in a bakelite cabinet X% x6% x4 inches—little
more than a good sized hand full. And it weighs only 6
pounds!

The bakelite cabinets are also an innovation. The manu-
facturer chose bakelite for its neat appearance, light weight,
and also because bakelite is not easily scratched or marred
in use. The cabinets are furnished in a number of attrac-
tive colors to match “milady’s boudoir.”

The Circuit
So much for the appearance of the set. The circuit is a
conventional T.R.F. arrangement with several novel fea-
tures that distinguish it from the ordinary In the first
place, the filaments of the four tubes in the set ave all
connected in series. This includes the type ’39 R.F. tube,
the type ’36 detector, the type '38 audio amplifier and the

464

type KR-1 rectifier. These tubes are of the type designed
for automobile use, with 6 volt filaments, drawing 0.3-am-
pere. The type '36, 38, and 39 tubes are pentodes, designed
for the purposes used, while the KR-1 is a mercury-vapor
rectifier made for the “B” power units of automotive sets.

Reference to the circuit in Fig. 1 shows the positions of
the four tubes and the circuit for the series filaments. The
resistor R7 is a long wire wound unit, running the entire
length of the receiver, and reduces the voltage of The 110-
volt supply to 24 volts for the filaments. The KR-1 tube is
a heater type, so that its filament is not in the plate supply
circuit, but simply heats the cathode. The latter circuit is
connected through a filter choke to the plates of the three
tubes. It is interesting to note that the screen grid of V2
ix connected to the cathode of V3. In this way the screen
grid is supplied with the low positive potential required for
detection, by the voltage drop in R6. This method of connec-
tion eliminates the need for a separate resistor for the
screen-grid bias and, at the same time, it saves a bypass
condenser. Condenser C8 serves as a bypass for both the
screen grid of tube V2 and the cathode resistor of V3.

The method of coupling the various stages together is
also slightly out of the ordinary. The aerial coupling coil
is quite large and is lattice wound, on the same form with
the secondary. In addition, a small coil of three turns is
wound directly over the secondary and connected to the
aerial condenser. This coil supplies a small amount of
capacitative coupling between the aerial and the secondary
coil for the purpose of equalizing the coupling over the
complete band. An aerial condenser of .0001-mf., C1, helps
to sharpen the tuning and isolates the aerial from the set in
case the latter touches the power line, ete.

The plate of V1 is coupled to the grid of V2 by a small
capacity. This capacity, shown in the diagram, consists of
an insulated wire about four inches long wired to the grid
end of L2, A smaller wire wound around this insulated
wire over the full 4 inches and connected to the plate of
V1, supplies the coupling capacity. The lead from the tun-
ing condenser of V2 is shielded carefully by a twisted wire
wound around it and grounded to the chassis of the
set. The chassis of the receiver is insulated from ground.
An 0.1 mf. condenser, C12, is used to connect it electrically
to the ground.

A small piece of wire (X) at one end of the grid cireuit
of V2 is placed in the field of the aerial coil L1, evidently to
introduce a small amount of regeneration to increase the
sensitivity of the receiver.

The detector tube is coupled to the audio tube by the or-
dinary resistance coupling method. This consists of con-
denser C6 of .002-mf. and the two resistors, R4 and R5. The
sereen grid of the audio tube V3 is connected to the plate
supply circuit and is effectively at the same potential as the
plate of this tube. The magnetic speaker is connected di-
rectly in the plate circuit of V3 and is evidently matched to
the plate impedance of this tube.

The volume control, N2, consists of a variable resistor

THE GREATEST SET OF THE YEAR!

Undoubtedly, the International "Kadette'
described here is now enjoying a greater sale
than any other radio set on the market. |t
has been imitated, but, so far, never dupli-
cated. RADIO-CRAFT presents, with pride,
the first technical discussion of the "original."

for FEBRUARY, 1933
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HE MANUFACTURER of the International "KadeHe” taught the

radio industry a lesson which will not be forgotten so soon.
Quietly and without fuss, during the last year, this company, a new-
comer in the radio field, tackled the problem of radio merchandising
in a brand new way. They sold radio sets where they had never
been sold before, Instead of going to radio outlets, they went to
dry goods stores, sporting goods houses, jewelry shops, and even
clothing shops. |ndeed, they left all radio outlets severely alone.

They placed a good price on their product, and turned out not only
an original, but a remarkably new type of radio set that took like
wildfire, and threatens, indeed, to become the largest radio seller
in America now.

The manufacturers also took cognizance of the depression and
so!;] a first-class radio set at a price to fit the country's pocketbook
today.

Radio still is a good business, if you know how to go about it and
get out of the beaten path.

with a maximum value of
200,000 chms, in series with
a 150-ohm wire-wound fixed
resistor, R1. The latter re-
sistance prevents the bias
from being dropped too low.
The volume contrel circuit
is connected in the cathode
and suppressor circuit of
the radio-frequency tube,
V1. It is bypassed by a .01-
mf. cartridge type con-
denser, C4.

Another peculiarity of the
circuit is the use of a large
lattice wound coil, L4, in
the plate circuit of V1,
placed quite close to L2 that
evidently serves the double
purpose of supplying some
coupling to the grid coil of
V2, and in addition, acts as
a radio-frequency choke coil. !
This coil is mounted at the
end of L2, and at right an-
gles to the direction of the
windings in the latter coil.

Rear view of the famous receiver.
to good advantage.

The Operation
In operation, the set acts
differently on each type of
current supply. On a 110
volt A.C. supply, either 25
or 60 cycles, the current is
supplied directly to the fila-

Note how every bit of space is ufilized

In operation on the 110
voit D.C. line, the power
plug is inserted into the
socket the same as for A.C.
operation, without any
switching, or other changes.
The current is applied to
the series filaments, and the
current for the plates and
gridcireuits is passed
through the rectifier V4 and
the filter circuit in exactly
the same manner as for A.C.
If the plug is inserted cor-
rectly in the socket, the posi-
tive pole is connected to the
plate circuit of the rectifier
and the current is passed
through, without any
change except for some fil-
*  tering in the choke coil and
condenser circuit. If, how-
ever, the plug is inserted in-
correctly in the socket, the
negative pole is connected
to the rectifier plate and no
current flows. Thus, it can
be seen that no harm is
done if the plug is reversed,
but the set will not operate
until its connection is cor-
rect.

When using the set in an
automobile, the special
adapter plug is employed.

== V2

CTRL LB

ments of the tubes, which
are all of the heater type.
The A.C. supply is also ap-

] Efwﬁt_h_

An under-view of the set. Socket connections and parts are in a huddle, here.
The depth of the set may be estimated by comparison with the tube at the left,

This adapter connects all the
tube filaments in parallel
for operation from the 6-

plied to the plate of the half-
wave rectifier, V4, through resistor R8 which has a value of
%5 ohms, and is bypassed by condenser Cl1. The rectified
plate current from the mercury-vapor tube is filtered by a
choke coil L3 and two electrolytic condensers C9 and C10.
This filtered direct current is then applied to the plates,
grids, and sereen-grid cireuits directly or through resistors,
depending on the voltage required.

volt battery. The plate sup-
ply is furnished either by “B” batteries, or from an auto-
motive “B” supply. In this case, the plate current is applied
to V1, V2, and V3 without passing through V4, or the filter.
V41 is not used for automotive operation.

The only remaining type of operation is from 220 volts,
either A.C. or D.C. There are very few places in the United

(Continued on puye 502)
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Schematic circuit of the International “'Kadette.” This circuit is reproduced for the first time in any radio publication,
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Fig. B
The low and high.frequency speaker combination
used so effectively by the Bell Laboratories. (Photo.
graph courtesy Bell Telaphone Laboratories.)

Fig. A
The high-frequency speaker developed by the Bell
Laboratories to respond up to 12,000 cycles. (Photo-
9raph courtesy Bell Telephone Laboratories.)

HIS is the age of specialists. No
matter where we turn we see evi-
dences of this fact. In radio we
find no exception. In the hour

of need, when new developments are
not forthcoming, these same specialists
are forced to review all past perform-
ances and, somehow, twist something
from the past into a new creation and
bring it forth as a beautiful thing . . .
to be adored . .. praised ... to put on
a pedestal . . . like a false god. And,
so, we have new developments .
oftentimes taken from the past.

This does not mean that we do not
occasionally produce an excellent de-
vice, materially improved, by the addi-
tion of other new developments; for
some of our best equipment is made in
this wise. Sometimes. however. in-
stead of an improvement there is a
decided cheapening of the product un-
til it is much inferior to the article
from which it was oviginally cveated.
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SOME INTERESTING
LOUDSPEAKER FACTS

The third of a series of articles which deal with multiple
speakers. This vitally important subject is fully discussed
in this, the final installment.

ELI M. LURIE

PART 1li

In brief, this is the story of the Dual
Loudspeaker . . . taken from the past.
Through certain sources of informa-
tion, it has been found that the whole
movement toward dual loudspeakers
is the result, primarily, of propaganda
initiated by loudspeaker manufactur-
ers. It is the aftermath of a past
experiment that was presented by the
Betl Telephone Laboratories in  an
effort to produce a practical system of
reproduction that would cover the
audio spectrum up to about 12,000
cycles, The Bell Laboratories required
such a system in order to reproduce
phonographic recordings upon which.
by a new process, they were enabled
to record as high as 12,000 cycles.
Since they had no speaker available
for such high-frequency reproduction,
and since it was agreed that even if
one were available it would still be
of no practical value for use on the
low-frequencies, an entirely new type
of speaker was conceived. This in-
strument was designed to operate
from 3,000 cycles up to and includ-
ing 12,000 cycles. For the lower fre-

quencies, another speaker, especially
suited for such work, was used. The
high-frequency speaker is shown in

Fig. A and a section view in Fig. 1.
In Fig. B is shown the arrangement
consisting of both high- and low-fre-
quency loudspeakers. In conjunction
with each speaker, a simiple network
or filter is used to allow only those
frequencies which are in the etlicient
range of the speaker to be reproduced
by that speaker. Such a system is un-
doubtedly the best yet devised. and
response tests have indicated that it
is possible to greatly improve the re-
sponse characteristic through its use,

There are two methods of utilizing
the experiment of the Bell Labs.:
First, hy doing the =ame thing, viz.
using two or possibly three speakers
and having each speaker designed to
cover only a portion of the xpectrum
with its highest etficiency in that por-
tion. Such combinations are <hown in
Figs 2A and 2B. Each speaker should
include a hand-pass filter that should
conform to the operating frequencies
by allowing all of the frequencies to

RADIO-CRAFT

www americanradiohistorv com

be handled by a given speaker to pass
by, cutting off sharply on each side
so that all other frequencies are elinti-
nated. Thus, what one speaker ironld
reproduee, would not be reproduced by
either of the others. The second
method (Fig. 3) is to use the same
two, or possibly three, speakers, but
mstead of connecting the band-pass
filters to each speaker, separate output
amplifiers are used for each individual
speaker. Now each of these amplifiers
is also designed to cover only the oper-
ating portion of the speaker which it is
to feed. This is accomplished through
the use of tuned input and output
transformers, or by similar tuned cas-
cade arrangements of either impedance
or resistance coupling. At the input
of each tuned amplifier is a band-pass
filter also tuned to the same band.
Though the latter is not entirely neces-
sary, it is effective in that it limits ex-
cessive voltages of wrong frequencies
from being applied to the input cir-
cuits,

In the June 1929 issue of the PHysI-
CAL REVIEW, in an article by Wolff, it is
claimed that when two speakers are
placed in an infinite bafle (buried in
the earth, Editor) with their edges
touching, there is a reenforcement of
the low frequencies. The theory be-
hind this effect is perfectly sound, and
has been confirmed in perhaps the
finest equipped laboratory for sound
measurements in the world,

The practical magnitude of the
effect, however, is not as large as a
layman would expect when he is told
that the power at the low frequencies
is doubled under these conditions. The
measinm gain is only 3 DB, and to the
ovdinary listener, constitutes just a
perceptible difference. From Dr.
Woltt’s data, it may be deduced that
the gain is 2.3 DB at 500 cycles, less
than 1 DB at 700 cyeles, and zero at
350 cycles, and this when their edges
ave in eontuct and the speakers are
mownted v an infinite baffle. Also, it
only applies to speakers using 8-inch
cones,

When the speakers have cones that
are not of the same xize, then each
cone will have a ditferent fundamental
FEBRUARY, 1933
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period. This means that even though
they are traveling in phase, when one
diaphragm is vibrating at resonance
and the other is not, their motions will
be somewhat out of phase, with a re-
sulting loss in efficiency which would
not happen under conditions of per-
fect phasing, Many receivers on the
market use two speakers with different
size diaphragms which, it is seen, are
contrary to Dr. Wolff’s results.

In the face of a certain amount of
theory supporting the dual-speaker
arrangement which has already been
explained, the cause of the poor re-
sults usually obtained is not at once
evident. One reason, aside from the
generally poor quality and cheapness
of some of the speakers employed, is
the effect of the sharp resonances
which occur in the high-frequency
range. These resonances not only
occur in cheap speakers, but even in
fairly good ones. (This was discussed
by the author in the October issue of
RADIO-CRAFT.)

Now these sharp resonances that
occur in the high-frequency range pro-
duce both frequency distortion and
transient distortion. When dual speak-
ers are used, and these speakers are
peaked at different frequencies in the
lower end of the spectrum, a partlal
compensation results, and there is a
slight flattening out of the frequency
characteristic over these lower fre-
quencies, giving better quality. But
the fact that the speakers contain low-
frequency resonant peaks, high and
sharp enough to modify the response,
is a confession that the speakers them-
selves are of exceedingly poor quality.

The cause of such a peak is pri-
marily due to low damping in the sys-
tem. This may be due to a number
of causes, the chief of which is a low
value of electro-mechanical damping
because of the use of weak fields and
small driving coils; other causes are
stiff spiders and the use of paper edge
suspensions.

In contrast with this effect, it has
been found that in the case of a well-
designed speaker in which quality is
paramount, the low-frequency resonant
point cannot be detected in the re-
sponse curve, even when the latter is
made out-of-doors so as to eliminate
any room effects. The reason for this
good performance is that provision has

been made for a strong magnetic field
across the air gap and the use of suffi-
cient wire on the driving coil. Also,
the electro-mechanical damping is af-
fected by the electrical impedance
(tube impedance) which the loud-
speaker faces, it being less for the
higher impedances which are generally
associated with pentodes and class B
operation.

Thus, the ultimate result is that the
frequency distortion in the higher fre-
quency range increases with the addi-
tion of each speaker; for whereas we
only had the distortion of this type
from one speaker, the addition of the
second speaker produces its own dis-
tortion which is added to the other.

Now in regard to the second type of
distortion, which is transient distor-
tion, this is also multiplied with the
addition of each speaker; for if only
one speaker were used, there would
only be one low frequency at which
transient distortion could take place
instead of the two low frequencies,
which would result by the addition of
the second speaker operating at a
different pitech from that of the first
speaker.

One manufacturer suggests that the
gain in efficiency through this system
would warrant the use of lighter cones
with the corresponding increase in effi-
ciency {through their use)}; but the
fact that the lighter cones would tend
to “break-up’” on strong signals, of
course, eliminates such a procedure.

Since it is evident that a gain in
low-frequency response can be ob-
tained, and also since it is possible to
materially improve the entire fre-
quency range so far as the response
characteristic is concerned, several ar-
rangements will be described which
follow the logic already explained.

First, it is well to remember that
since the efficiency decreases with a
change in the size of the diaphragms,
the aetual size of both diaphragms (if
two speakers are used) should be the
same. Both speakers should also be
well designed with adequate field
strength, and the speakers should have
little, if any, noticeable sharp resonant
peaks in the lower frequencies.

In eliminating these sharp, low-fre-
quency resonant peaks we also elimi-
nate the transient distortion which is

(Continued on page 490)

YOU SHOULD READ THIS ARTICLE BECAUSE

Almost every receiver now being manufactured is
using two or more speakers;
Most manufacturers do not know how to use mul-

tiple speakers properly;

The author tells you what has been done and what
CAN be done with two or three speakers, properly

used.

IT CONTAINS VITAL INFORMATION FOR YOU
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SLEUTHING
FOR STATIC

Here is an unusual article by a radio authority, designer of the famous Browning-Drake

receivers, on locating interference, which is bound to knock some of

into a cocked hat. Mr.

GLENN H. BROWNING

your older theories

Browning describes an instrument for locating sources of interfer-

ence which uses a non-directive antenna, and actually measures the amount of noise
coming in through your power line or via the aerial.

HAT most radio  interference
“static” is not due to uncontrol-
lable natural causes such as thun-
derstorms, northern lights, heat
lightning, etc., but is created by elec-
trical equipment, the installation and
operation of which js readily subject
to legislation, is at last receiving the
cognizance of the public at large,

In fact, the subject of radio inter-
ference has received international at-
tention. At the meeting of the Inter-
national Technical Consulting Com-
mittee on Radio Communication, held
at Copenhagen last June, the question
of radio interference from electrical
apparatus was discussed at some
length. Here in the United States a
committee known as the “Joint Co-or-
dination Committee on Radio Recep-
tion” of the National Electric Light
Association, National Electrical Manu-
facturers Association and Radio Manu-
facturers Association has been ap-
pointed to investigate the interference
problem and take the necessary steps
toward reducing man-made static.
Many communities have passed ordi-
nances prohibiting the operation of in-
terference-producing equipment.

Methods of solving controllable stat-
ic problems are of importance not only
to the broadcast listener, who finds
that the pleasure of program reception

has been spoiled, but alzo to other in-
terests. Power companies have learned
that sparking power equipment is a
costly proposition; program sponsors
have found that it pays to assist lis-
teners, who report poor reception, to
better their local conditions. Insur-
ance companies welcome knowledge of
interference due to defective electrical
equipment, since such devices repre-
sent fire hazards. Storekeepers, and
even householders, are amenable to a
reasonable argument by the Service
Man, pointing out the saving which
may be affected by locating and elim-
inating power leaks in signs, domestic
appliances, etc.

However, locating the source of the
disturbance in a reasonable time js al-
most an occupation in itself, quite
apart from that of applying the usual
corrective measures—requiring units
of inductance, capacity and resistance
in combinations suited to individual
needs. (The corrective phase of static
elimination has been discussed in the
three-part article, “Causes and Cure of
Interference,” by F. R. Bristow, in the
January, February and March, 1930 is-
sues of RADIO-CRAFT.—Technical Edi-
tor.) The work of the interference
trouble-shooter is divisible inte three
classifications, as follows: (1) loca-
tion of the interference; (2) measure-

ment of the field strength of the inter-
ference; and, (3) measurement of the
field intensity of broadeast signals
which may be affected by the interfer-
ence, A commercial test instrument
designed to meet these conditions is
the Tobe model 232 Interference Lo-
cator illustrated in Fig. A; its control-
panel markings are clearly shown in
Fig. B.
The Interference Locator

It has been common practice for the
“interference hunter” to employ some
type of portable radio receiver having
a loop antenna (The now obsolete
Radiola 26 superheteradyne was an
old favorite for this type of work.—
Technical Fditor.), and to make a sur-
vey of the disturbed territory. lHow-
ever, in the field, the loop antenna
proved to be in error with regard to
the divection of the interference in a
large percentage of cases, due to the
fact that metallic wires conducted the
signal along them, and also due to
radiations from metal buildings, ete.
Conszequently, it was found that a non-
directional type of pickup was prefer.
able, for then the interference could
be tracked down by going towards the
point of marinuon gignal. The signal
strength was for some time determined
by ear alone, which was wnsatisfactory
becanse of the car's characteristic of

TELESCOPING VERTICAL-ROD ANTENNA, 2 METERS (7 FT., APPROX.) LONG
I BRIDGE
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Fig. |
Complete schematic circuit of the Tobe interferance locator. The fidelity curve of this receiver is almost perfectly flat from about 50 to 8,000 cycles: the
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Fig.
Photograph of the panei of the interference locator showing the location of the controls

logarithmic response, and consequently
meters were employed so that definite
indications could be obtained.
Interference Field Strength

Public Utilities find that, in many
cases, complaints are registered which
state that reception cannot be obtained
from distant stations. The interference
man answering such a complaint ean
show the complainant, by the use of
the interference meter to be deseribed.
that the noise only has an intensity of,
say, 2 microvolts-per-meter, and that
in his locality this figure must of ne-
cessity be tolerated. However, a sur-
vey made of the surroundings may
show that if the complainant would
erect his antenna at the side of the
house or on the roof instead of in the
back-yard, his interference would only
be, for instance, 1 microvolt-per-meter.
In this example his program pickup
has remained the same as before, but
the noise pickup has been reduced one-
half. Thus the man sent out to in-
vestigate the complaint has been of
real service, since he has determined,
by the use of this instrument, the
amount of so-called “permissible in-
terference” allowed in the respective
district, and has demonstrated the most
desirable arrangement of the radio re-
ceiving equipment.

The field-intensity indicator consists
essentially of a very sensitive light-

weight, portable unit equipped with a
vertical-rod antenna. The sound out-
put, besides being audible in a pair of
phones, is indicated on a specially de-
signed meter.

Program Field Strength

To make the interference loecator
complete, a calibrated signal generator
must be incorporated so that the
amount of interference, or the amount
of signal strength from broadeast sta-
tions may be determined in terms of
microvolts-per-nieter.

The design of an interference locat-
or to meet these conditions presents
many interesting problems. First, the
sensitivity must be extremely high, for,
with a short rod antenna only six or
seven feet in height, the pickup of the
set must compare favorably with that
of an up-to-date A. C. receiver oper-
ated on a long antenna. Then, the in-
strument used must have the smallest
possible amount of background or tube
noise so that reliable signal strength
data may be obtained with the volume
control fully advanced.

In the Tobe model 232 instrument de-
sign, a three-stage screen-grid T. R. F.
amplifier circuit was adopted, using
specially high-gain R. F, transformers;
the volume control varies the sensitivity
from 25,000 microvolts-per-meter to
0.5 microvolt- (Continued on page 490)

AN INTERFERENCE LOCATOR EQUIPPED WITH

I. A master switch for turning the instru-
ment "on" or "off",

2. A variable control for adjusting the fil-
ament voltage of the tubes to the cor-
rect value.

3. A voltmeter for indicating tube filament
voltage.

4, A meter switch for utilizing this volt-
meter to read plate voltage.

5. A variable control for adjusting the
volume of signal output from the in-
strument.

6. A disl for indicating the frequency to
which the instrument is tuned. The

frequency range of the instrument s
from 530 to 1550 kc.

7. An intensity meter, having its scale
divided into 75 equal spaces.

8. A switch for turning the internal signal
generator “on" or "off".

9. An attenuator control, having its scale
graduated in 100 equal divisions, for
adjusting the output of the signal gen-

2 9
erator.

10. An auxiliary switch, dividing the range
of the signal generator into three major
divisions.

I1. An output jack for connecting head-
phones, and the antenna jack for con-
necting the vertical rod antenna.

e e e e e e AT e S S e e el
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Fig. A
Photograph of the Tobe interference

locator,
model 232,

Fig. C
Exploring the territory surrounding the antenna to
determine its best location.

Fig. D
Localizing the source of interference near a pole
transformer.
459
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Panel view of the tester. Turn the panel face
down, and you have the sketch of Fig. I.

UE to the tremendous develop-

ments in radio receiving ap-

paratus, which include the new

R.F. pentodes, class A and
class B amplification, muting cireuits,
etc., the average radic man finds it
extremely difficult to keep up, not
only with the technicalities of the
trade, but, most unfortunate of all,
with his testing apparatus. It seems
that every new development along thiz
line renders the already available test-
ing apparatus obsolete, which is, of
course, an extremely undesirable situ-
ation, both for the Service Man him-
self and for his customers. It has
been, therefore, the aim of many
manufacturers to place an analyzer on
the market which, aside from includ-
ing testing facilities for all the newest
radio eircuits, also embodies prop-
erties which are unlikely to render it
obsolete as new developments in radio
receiving apparatus are made. Fur-
thermore it has been deemed highly
desirable to make available the Model

BUILDING AND OPERATING THE

SUPREME *'

56!!

POINT-TO-POINT
RESISTANCE TESTER

CHARLES PEPIN-DONAT*

56 Analyzer—to be deseribed—in kit
form, so that anyone may order the
parts and easily build the analyzer
with the aid of diagrams specially de-
signed for the purpose, and be assured
of a product as accurate in construec-
tion as the factory made unit.

Before going into details of the ac-
tual construction of the Model 56, it

would be well to state the reasons
[

1,000 2,220

onm\s OHMS

Fig. 3
Datail of the panel upon which the resistors are

why this analyzer is unlikely to be-
come obsolete, The properties which
make this analyzer unique are it
facilities for testing any radio circuit
which may be encountered. The
Model 56 has no push-buttons; but in-
stead, is provided with a number of
pin jacks which may be interconnected
with suitable test leads to obtain any
reading in any radio circuit.  Thus,
radio-circuits designed for such tubes
as the new 5-pin Wunderlich detector,
in which the cap is connected to the
cathode instead of the control grid,
may treadily be tested. Besides thesze
advantages, the Model 56 Analyzer ix
designed to utilize all the advantages
of the analysis of radio receivers by

resistance measurements, a method
which will undoubtedly he recom-
mended in future radio service
manuals, The use of the new uni-

versal 4-, 5-, and 6-contact sockets
eliminates the necessity of two extra
sockets, thus assuring compactness
and simplicity of operation. The ever

*Supreme Instruments Corp. mounted. This panel is supported by the meter. important price problem has alsu been
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Schematic circuit of the Model 5¢ tester.
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Yoltage and current may also be measured.

o
(7 O, 7
3y’ IV, +3V. + BAT. 30V ng +30V. 300v. 900V, +300V. Mi. RES. V.M. COMMON
Fig. 2
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The battery connects, internally, to the two battery lugs.
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DO YOU WANT TO BE MODERN?

® THEN here is a tester designed specifically for you. The complete
parts may be purchased in a single unit for about $48 with a drilled

and engraved panel but not assembled or wired. This tester also meas-
ures voltages up to 900, A.C. or D.C; and current to 300 ma., A.C.

or D.C. A very complete resistance-measuring range is included, of

course.

A REAL TESTER FOR THE MODERN SERVICE MAN

solved, inasmuch as the Model 56 pro-
vides super-modern and futuristic
facilities for a price within the reach
of all.

The most important and unique fea-
ture of this analyzer, however, is its
patented multimeter. This is the only
successful and accurate meter on the
market which will read A.C. and D.C.
potentials and currents on the same
scale. The advantages are obvious:
it offers complete protection against
a reverse movement of the needle
(due to the application of a reverse
potential); the elimination of a ‘“re-
verse potential” switch and the
simplicity of scale readings along
with the multi-ranges offered for po-
tential, current and resistance read-
ings, render the Model 56 worthy of
the nanie “all-time’ analyzer.

Description of Tester

The Model 56 analyzer is designed

to meet all modern requirements in a
radio tube socket tester. It is equipped
with sockets for the accommodation
of all commercial 4-, 5-, 6-, and 7-pin
radio receiver tubes without adapters.
An B-wire analvzing cable is used, ter-
minating with a 6-pin analvzing plug
with a center contact for connection
with a 7-pin adapter. The control
grid lug is extended from the cable at

A ine-drawing of the scale of the special meter.

Internal view of the Model 56,
of the multipliers.

Note the location

the top of the plug by means of an
insulated flexible conductor so that
“top capped” tubes of any size can
be accommodated.

Each of the analyzer cable circuits
is connected to pin jack terminals on
the analvzer panel so that the meter
can be connected across any pair for
potential or for resistance measure-
ments. The cathode, plate, and the
three grid circuits are each provided
with twe such pin jack terminals with
switches between the pin jack pairs,
so that the meter can be connected
into anyv of these circuits for current
measurements, or the self-contained
battery can be connected into any of
these circuits for tube tests.

The meter is of the rectifier type,
utilized in a patented e¢ircuit which
provides compensation for tempera-
ture variations and enables all A.C.
and D.C. readings on a single scale.
The meter has a basic sensitivity of
360 microamperes which enables the
calibration of resistance-indicating

(Continued on page 495)
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Pictorial view of the tester.
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1t may be wired exactly as pictured here; refer to the schematic circuit of Fig. 2 for additional data
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BUILDING AND OPERATING

THE A. C. METERLESS
TUBE TESTER

A description of the A. C. model of the Meterless
Tube Tester described by the author last month

SOL. D. PRENSKY*

O BRING simplicity back to

testing circuits is the job for the

meterless tube tester. Beautiful-

ly simple; able to meet any
threat of more new tubes, and low in
cost, this outfit should appeal to any-
one intevested in testing tubes. The
original model (simple model), pre-
sented in the January issue of Rabio
CrAFT was an elementary model oper-
ated by two dry cells and a 4% V.
“C” battery. The model presented
here is A.C. operated in conjunction
with a 714 V, “C” battery, the drain on
which is very small. It will test forty
types of tubes in a simple manner, end
give dependable results.  When new
tube numbers arrive, they may be tak-
en care of by simple additions to the
chart, which will be explained below.
Although this tube tester is a unit in
itvelf, it will be found to be a useful
and fitting companion to a “point-to-

*Instructor  in Physies, New Utrecht High

Sehoid

point” set tester for resistance servie-
ing. And all at a cost of about $8!

Testing Principle

As explained in the previous article,
we are using the fundamental circuit
of a simple, audio-frequency oscillator,
reproduced again, for convenience, in
Fig. 1, where the primary of the audio
transformer, used as a tickler, causes
the tube to produce an audible note,
i.e, to oscillate at audio frequency.
This circuit, as shown in Fig. 2, is so
arranged that inserting any one of the
types of tubes listed, in its proper
socket, will cause an audible note to be
heard in the phones. The variable
factor, which gives us the scale for the
worth of the tube, is the relative
amount of plate voltage which must
be applied to the tube in order to first
hear the note. This factor is con-
trolled by potentiometer R3, across the
7Y% V. plate supply, by means of which
the voltage is increased from 0 to 714

tubes.

Fig. C .
Panel and internal views of the auxiliary tester for rectifier

This unit is not absolutely essential.

V, as the R3 dial is rotated from its
10 to its 1 reading.

Under the conditions fixed for each
tube, we find that for any given type,
as a tube becomes less and less satis-
factory, it requires more and more
plate voltage to start it oscillating. All
that is required, then, to give a valid
test on the condition of a tube, is to
prescribe the limits of the R3 dial read-
ing—between which a good tube works;
and similarly, the limits for weak
tubes. Any tube requiring still more
plate voltage (that is, a still lower
reading of R3) can be branded as un-
satisfactory.

In general, it has been found that
most good tubes start working between
10 and 5 in this circuit. The chart ex-
plained below gives the accurate limits.

The function of the other parts in
Fig. 2, is to fix the conditions for oper-
ating each tube. Thus, we have rheo-
stat R2 and fixed resistance R1 for the
filaments; the various switches, which

FEATURES OF THE METERLESS
TUBE TESTER

®* MAY be fully constructed at home by
anyone for about $8.00; It is simple to
operate and positive in its results; It com-
pletely tests more than forty different
tubes; It uses absolutely no meters of any
type, therefore there is nothing expensive
that can burn out through misuse; the cir-
cuit is fundamentally sound—there is noth-
ing tricky or erratic about it to cause in-
stability. Build, and see for yourself.

——o-a0|n}ot
1000 OHMS

1OV, AL, —»
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Fig. 2

Schematic circuit of the A.C. Meterless Tube Tester. Above, the left position
of R3 is 10 and the tight, I, on the dial.

FEBRUARY, 1933
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Fig. A
Panel and internal views of the tester,
side of the case.

are explained below; and R4, used to
center-tap the filaments of non-heater
tubes to eliminate any A.C. hum. It
was not considered advisable to incor-
porate a T-prong socket, since a 7-to-5
adapter will take care of these tubes
when needed. A pre-heater socket is
included for convenience.

It is important to note that we are
not judging a tube by its ability to
osetllate. We are noting, rather, how
well the unknown tube works in com-
parison with a good tube of that type
working under similar conditions. So
that if a certain tube is, by its nature,
a poor oscillator, all other good tubes
of that type will be rated “good” if
they oscillate within the limits set for
them, while the poor tubes will be
“shown up” by comparison.

In other words, we are using a com-
parative method—a method which ap-
proaches the ideal more closely with
better results than can be obtained with
any other kind of tester on the market
—of testing a tube to see if it will
work by putting it to work. This basis,
surely, has more merit than the basis
of testing a tube for one arbitrary
characteristic (selected from its many
characteristics), namely the reading of
its filament emission, which is employed
by so many reasonably priced testers
now on the market. Notwithstanding
its low cost. then, we are able to use

‘o1 A
1]
OMM
RHEQSTAT
PRI. ¢
Y
1
Fig. |, above
Fundamental circuit of the tester. It is nothing

more than the regenerative hookup which, slightly
modified, was used o extensively in early radio
receivers.

Fig. 3, right
Schematic circuit of the separate unit used to test

rectifier tubes, This unit is not absolutely essen-
tial. The upper "‘output'’ post it positive.

RADIO-CRAFT
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Fig. 8

The unit may be made portable by placing a handle on the
It is hidden from view in Fig. B,

the Meterless Tube Tester to Jieus our
tube operating, rather than read by a
meter how it showld operate. The ve-
sults of a great many tests which were
run to check our results against those
of commercial tube testers show the
readings of the meterless tester to he
valid and trustworthy. In fact, among
the scores of cases where both results
tallied, a few instances turned up where
tubes had to be tried out in actual sets
to settle the difference. The majority
of these border-line cases completely
vindicated the results of the Meterless
Tube Tester.

Construction Notes

The construction is very simple and
only a few pointers need be given. The
panel parts are first mounted and wired
separately. In the photograph shown
in Fig. A, the panel is8 in two parts
which are held together by two strips
—because it is convenient to use the
control panel (lower half) which is
available as a unit, with all parts
mounted. This leaves the upper half
for the sockets and center tap adjuster,
R4. However, any 1,000-ohm potenti-
ometer (tapped or untapped) and any
6-ohm rheostat may be used instead,
though this will make the chart given
herewith meaningless, because the dial
readings will be changed, and another
chart will have to be prepared in ac-
cordance with directions explained later.

The same situation applies to the

(Continued on page 492)
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A complete jybe table for the tester described

here by the author. This table may be ysed by the

constructor provided the parts used in its construc-

tion are exactly the same as given in the List of
Parts
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CARTOON ADVERTISING FOR

FRED E. KUNKEL

OT all advertising clicks, and many vradio dealers
are merely fumbling the ball trying to score a touchdown
in their newspaper advertising. But one radio dealer,
the Star Radio Company in Washington, D. C., has
stumbled upon a productive medium which challenges at-
tention and brings home the bacon in the shape of an
enthusiastic consumer response, by using a cartoon adver-
tising stunt, a 3-column by 50-line feature, run every
other day as a means of winning attention for their ad-
vertising and to put their radio stores in the spotlight of
public attention.

People want to be amused and entertained nowadays,
even in their reading, and that humorous ads help to pay
dividends in the radio selling game is aptly demonstrated
by the comic strip advertising one sees coming into
greater and greater vogue every day; for these ads not
only attract attention, but they also invite reading,
They cater to public demand for entertainment and that
is why they are gaining in popularity every day.

“I believe that cartoon advertising attracts twice as
much attention as ordinary advertising in which you
simply show pictures of radios, because it appeals to the
American sense of humor and somehow strikes a respon-
sive chord,” says N. N. Wallack, the manager. “Deople
nowadays like to look at something funny and at least
500 out of every 1,000 people who glance over the daily

pression of cartoon advertising was when 1 started to
smoke Murads, because with every package comes a little
cartoon advertisement, which catches the eye, and the
reading matter which goes with it just touches the spot,
e.g., ‘When you have accepted an invitatiog for dinner
on Wednesday night instead of Friday-—be nonchalant—
licht a Murad.’” This attracted my attention right away,
and every time I lighted a Murad 1 thought of the clever
cartoon advertisements. So I decided to try it out in
our advertising to see how it would work.

Advantages of This Type of Advertising

“There are many advantages in this type of advertising.
For instance, a good comic strip will be read, lanughed at
and talked about by many people. Sometimes on a street
car, one overhears people laughing about a funny ad, and
quite often in a business office someone will say, ‘Did
vou read that comic ad in the paper last night about the
Star Radio Company?’ And if not, this person will pro-
ceed to relate it, and there is a laugh from everyone,

“In this way our name is placed on the lips of a great
many people, especially the majority of newspaper read-
ers. When they see our advertisements so often in the
papers, our name registers on their mind and they know
we are a reputable firm, and that we are going to be in
business for a long time to come, also that we are de-
At the bottom of our ads, we
have a few words to say
about our service or per-

paper, will read your cartoon advertisements. Although  pendable and reliable.

it may not give you im-

mediate results, it is at

least constructive adver- Certified Radio Service RADIO DONTS

tising. Our idea is to make e el argritind S o d hew Badio douc'

our name synonymous with
radios, and so far this is
the most effective way we
have found.

“The main thing about
cartoon advertising is that
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though it may not result
in direct selling. It has
helped us. In fact, it has
become so popular that I
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haps our tubes, and other
accessories, We use less
copy in cartoon advertis.
ing, and where it cost me
$100 heretofore to run an
ad, now I can do it for
$30.,

“We ryun these cartoons
about three or four times
a week, each of which is
a different comic strip un-
der the heading, 'Imagine
My Embarrassment,” which
uses the cartoon vehicle
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think in future years larg-
er concerns than ourselves
are going to use it.

“My first favorable im-

Above, an example of a form card di
Below, three examples of cartoon

advertising that really bring results.

metely as an eye catcher
and then, when the car-
toon has heen vread, the
eve naturally follows the

stributed to residents of Cache Yalley,
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THE RADIO SERVICE MAN

The most remunerative form of advertising has long been a matter of dispute. in this

constructive article, the author presents some interesting views on cartoon advertising.

rest of the ad and the reader catches the message such
as:

IMAGINE YOUR PLEASURE when you take one of
our new radios on trial and discover that it SURPASSES
in both tone and volume anything you’ve heard before at
anywhere near the price. Deferred payments, of course.

IMAGINE YOUR EMBARRASSMENT, TOO, when
vou overhear friends commenting on your old battery set.
But alse imagine your happiness when you replace it with
one of our modern radies—why not de it TODAY?

IMAGINE YOUR SUR-
PRISE when yvou get the

sclutely fruitless and useless without the firm name in
prominent letters where it will be seen the first thing.

“I believe that ninety per cent of one's business is done
through advertising, and although it may not produce
direct results, immediately, eventually you will become
so well known by the public that your store will become
the logical place to buy a new radic or get a radio re-
paired, and you will get more than a fair share of the
business to be had because of such sales promotion and
publieity.

“We have tried all types of advertising but nene of
them have been so effective as newspaper advertising. I&
reaches more people, and
where an ad is run 3 or

hill for the repairs we
make and find it’'s even
LESS than you expected.
Expert workmanship at no
extra cost is a certainty
when vou phone and get

IMAGINE YOUR EM-
BARRASSMENT, TOO,
when the maid brings out
word that the radio is dead
just as you were expect-
ing guests. But it needn’t
last—a phone call will
bring an expert repair man
on the run.

out of town/ -

IMAGINE YOUR SAT-
ISFACTION when you
come here and know you're
in the Right Store to get
real value in a radio. Our
reputation for reliability
is as important as the

m‘agil\ef)ur]‘:mbanassmeﬂ

\\“"EN you are so interested in reading
this feature you bump right intothe
us! chap you had your stenographer tell you were | u=.
\ [//

iseswbe

5 times a week, the name
of the advertising firm be-
comes impressed upon the
minds of the public. Bill-
board and novelty adver-
tising did very little for
It was not only ex-
s pensive but a waste of
money, so now we use the

= . newspapers exclusively.
“Cartoon advertising
suits our particular needs
more than any type of
newspaper advertising and
we intend to use it for a
long time to come. People
are sick and tired of look-
ing at photographs of ra-
dios because they are the
same old things, but every-
one enjoys reading a new
ecomie strip of some kind.
“Then, too, there are
so many radio stores in
this city that it is difficult

maker’s reputation for
quality — that's  why it
PAYS to go to The Star

AND—Imagine Your DELIGHT—when we tell you we're going
to run this feature in these columns every other day from now onl or
That is just what we're going to do—and if You miss a single issue—

to offer anything unusual
interesting — besides
price — through advertis-

Radio Co. IT'S YOUR OWN FAULT! ing. We all handle the
e iy = same radios, the same ac-
IMAGINE YOUR R s:::; TAR RADI“ Co Phone cessories, so unless you
PRIDE when the guests at T paeeiia: WGTENS LARGEST RADID ES District can offer the public some-
vour party comment on the i STAW. ISMF S1Rw ST 4700 thing different and clever

fine radio you got here.

enough to make them re-

One of our modern cabi-
net models will lend beauty
to vour home and add hun-
dreds of happy hours to
vour life.

“The most important
thing in all this advertis-
ing is that our name ap-
pears on each ad in such
a way that it is the first
thing a person sees and is
the first thing that regis-
ters on his mind. He is
bound to see it even before
the comic strip is read.
My personal opinion is
that an ad, whether a full

needed article.

A follow-up cartoon which is bound to focus attention on the comic strip.

Do you know where to advertise for best results?
Do you know what to expect from good adver-
tising? Do you know the best form of radio ad-
vertising? Can you make good advertising pay
for itself? These and other vital questions are
answered in full by the author of this much-
What do you say?

member you, you are lost,
for people will not come to
you. We have solved this
problem in cartoon adver-
tising which is construe-
tive and always provokes
a laugh. It has succeeded
in putting our name on the
lips of more people who
will be interested in radios
—eventually, if not now.”

Editor's Note
How many of you deal-
ers or Service Men have
experimented with adver-
tising? If you have a ‘‘go-
getter,” let us know. Space

page or a half page, is ab-

rates paid.

RADIO-CRAFT for FEBRUARY, 1933
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CONTROLLING
FIDELITY WITH
THE 58 TUBE

URING the last few months, new
tubes, notably the 50 series, have
been presented to the set de-
signer, experimenter, and home
builder to play with. Of these, the 58,
perhaps the most interesting, was more
or less expected ever since the 239 was
introduced; but an unforseen difference
between the 58 and 239 lies in the fact
that the suppressor grid (between
screen-grid and plate to prevent sec-
ondary emission) is not internally eon-
nected to the cathode, but is brought
out to an extra prong on the base.
This change, tube engineers claim,
gives the tube added ecircuit flexibility
and allows its adaptation to new uses.
The new and outstanding feature of
the 58 is its application to control
fidelity—automatically or manually.
Such control is especially effective, and
highly desirable in sharply tuned re-
ceivers such as the superheterodyne.
Fig. 1 shows a curve taken by engi-
neers to illustrate the effective auio
output of the 58. And in Fig. 2 is
shown the characteristic of this tube
which accounts for this effect.
In Fig. 2 it will be noticed that varia-
tion of the suppressor voltage with re-
spect to the cathode has the effect of

decrecsing the plate resistance. Making
the control or screen grid more nega-
tive, on the other hand, always in-
creases the plate resistance. But when
the suppressor is varied from 0 to -35
volts, and the control-grid bias kept
constant at -3 volts, the plate resistance
varies from 800,000 to 30,000 ochms—
a change of about 26:1.

If, as is usual in superheterodynes, a
tuned plate cireuit is connected across
the tube, Fig. 3, this variation of resist-
ance cntirely changes the character of
the resonance curve of the circuit to ac-
complish tone control. Just what sort
of change takes place, and how this
change affects the set’s quality, is easily
determined by a simple graphical study
of the circuit.

First, for the sake of simplifying the
discussion, we draw the equivalent cir-
cuit of 3A in 3B where the parallel cir-
cuit of the tube is drawn instead of the
more usual series circuit. The equiva-
lent parallel circuit puts the plate ve-
sistance in shunt with a constant cur-
rent generator, instead of putting it in
series with a constant voltage gener-
ator-—a perfectly legitimate procedure.
For this equivalent ¢ircuit, the constant
current generator must have a rating

A NOVEL, PRACTICAL ADDITION TO A RECEIVER

® ARE YOU afraid of side-band cutting? If so, this article will tell you how
to vary the selectivity of your set from the panel.

The results outlined in this article will be used in many commercial receivers in
the future, and you should, therefore, get first-hand information on this vital

subject now, by reading this article.
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Curves illustrating the gain in response due to
change in suppressor voliage on the §8,
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EgGm; where Gm is the mutual con-
ductance, as usual, and Eg is the signal
voltage. For those who are mathe-
matically inclined we may say that this
value is found by setting up the con-
ditions for both load current and volt-
age equal to that in the series circuit.

We shall for the moment consider
Gm as being constant and investigate
the influence of variations of Rp on the
circuit.

The effect of the secondary circuit of
3A is simply to reflect additional resist-
ance into the primary, so that if we
consider the resistance of the tuned
circuit of 3B as having been increased,
no complications are introduced.

With these points in mind, we can
proceed to draw our resonance curve—
which is simply a curve showing the
variation of output circuit impedance
or voltage with frequency.

The curve for the impedance, Z, of
the eircuit will then be the resonance
curve, or graph, Fig. 4, that shows the
change with frequency of the impedanee
in the plate circuit. Since Gm is being
considered  constant, the ecurrent
through the total load is constant, and
any change in impedance means a
change of voltage. Curve H, therefore,
can be considered as the variation of

(Continued on page 498)

Fig, 2
Family of resistance curves of the 58.
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Curves showing the drop in impedance because
of a change in suppressor-grid voltage,
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The complete Inter-Office call system.
dynamic speaker in individual cabinet.

Left to right: desk microphone, control box, amplifier and
The speaker is decorative but not obtrusive and is readily
placed on the top of a file cabinet or a small shelf, or mounted directly with a single large bracket.

Practising what it preaches: the telephone switch-
board at the '"Wholesale Radio' office, showing
the "'mike’ directly at the operator's elbow,

MAKING MONEY witHPA. AMPLIFIERS

In this article, the third of a series written especially for Service Men who want more busi-
ness, Mr. Short tells how to sell P.A. systems to business offices and factories. Thisis a prac-
tical application that deserves more attention than it is now receiving from Service Men.

HUBERT L. SHORT*

ADIO men in general

are inclined to think V-
of public address :,_—".-.-..- 4
amplifiers and equip ‘ -] 9
ment in terms of crowds AL
of people at public places. A ot
They usually stop their Fon e
sales efforts after exhaust-
ing the possibilities of 2 O
swimming pools, race tracks 5 ]
and similar places; yet

there is a large and com-
paratively untouched field
for business in ordinary of-

" USE ONLY ONE
- onv ceuL ExcEPT

57_ ASond6 80
\ 1
[}

- 4
i PILOT-LIGHT SUPPLY

reliability, and above all
the fact that it does not
need technical supervision
once it has been installed.
Since the micrephone is left
in one place, only a very
simple control unit is
needed; this, in turn, work-

VARIOUS LAFAYEYTE
AMPLIFIERS
MAY BE USED INCLUDING
T™ME 250" an0
TeLass 8-

GND

w0
Ll ing into a fixed amplifier
Ll T that will require only the

occasional replacement of
a tube, One or more loud-

il speakers may be hung in
SWITCHING AQRANGEMENT ,:HONO PCRYP Strategic places to cover

ﬁ‘ces and factories,—pot 58 onrce ey ’-‘}f 24! large areas, d‘ependmg on
big offices and factories, b , KES. vEe | 0w w 4 the construction of the
- -* . ™, N L .
but JusF m{:dlu;l stl}:,ed ‘(')nols E E [\@\ ...‘_of*_ ﬁ\\ o :. E::::fnut_h:,rf ng?::ein t()}:-e fz}.‘:
tha}t exist by the Ouha'.t'lif ] | w2 \ L‘ - 3 ; oD ers i
n many such commercia oar cen. p—— ooue. - .
establishments the tele- |—_ E ! | It is also very easy to

phone operator is also the
reception clerk, and finds

View showing cable connections from

hock in an additional mi-

control-panel to amplifier to speaker,
crophone for the personal

use of the “boss,” so that he can sum-

it necessary to locate employees quick-
ly when they are absent from their
desks and therefore are not able to
answer their own phones. Without a
call system of some kind, the operator
is forced to do a lot of frantic phon-
ing from one department to another,

mon people to his desk, quickly, with-
out pieking up his phone and waiting
for the office operator to answer. In
many offices the desks of employees
are within easy walking distance of the
chief executive's, but not comfortably

Much time is lost and many tempers
are tried, and the organization func-
tions inefficiently. A simple P. A, call
system, with a microphone next to the
telephone switchboard, will soon pay
for itself, in recovered time, in any

within direct talking distance. If the
“boss”” wants a person he must shout,
stand up, and attract his attention by
motioning, or call him through the
switchboard, Frequently, the desired
person, say a clerk or stenographer,

office or factory in which ditferent de-
partments or units are out of sight of
each other,

Sales Pointers

In approaching business houses on

Las no phone of her own, which makes
matters worse. A single loudspeaker
in the center of the office will solve
the whole problem very nicely,

| In factories there is sometimes only
a single telephone on a whole floor,

this matter, Service Men should em-
phasize the simplicity of the required

with a number of men on that floor
using it. If the operator wants a cer-

equipment, its low cperating cost, its

tain man, she can call him on the

*Sound Engineer, Whale<ale Radio Service
Co., Ine,
RADIO-CRAFT for FEBRUARY, 1933

Schematic circuit of the direct-coupled amplifier.

P, A, speaker and get himt to the phane
(Countimied on poge 497)
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Photograph of the unique Coast to Coast amplifier with the generator unit
attached.
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Fig. |
Schematic circuit of the amplifier described by the author.

O satisfy the requirements of average sound ampli-
fication coverage over an average city block from
automobiles and sound trucks, this unique amplifier
system has been designed and perfected. Its utter
simplicity of design and attendant low cost brings this
amplifier system within the financial reach of all,—its con-
servative outlay is no reflection on its unquestionable
merit, for it will produce volume in a manner comparable
with any other good amplifying device deriving its motive
source from a conventional 110-volt, A.C. light socket!
Enterprising radio Service Men and dealers will quickly
see many ways
in which this
unique, low cost
amplifier can be
instrumental in
adding to their
weekly incomes,
and yet only ne-
cessitate a mini-
mum investment.
Undoubtedly,
there is today, a
substantial de-
mand for a low-

| PO o  priced, fool-proof
Fig. A and nen-techni-
Photograph of the generator unit used so efec- *Pres., Coast-toe

tively in this amplifier. Coast Radio Corp.
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BUILDING AND OPERATING

A 3-TUBE, BATTERY-
OPERATED, 7. WATT,
P. A. AMPLIFIER

Featuring a completely self-contained "A-B"
current supply, simplicity of construction, low
cost, and 7.5 amp. battery-current drain.

LOUIS GANCHER*

cal automotive umplifier system . . . . but this field has
never been contacted. 1t follows, therefore, that you fel-
lows who “get in on the ground floor” will reap handsome
and substantial profits by renting and selling such installa-
tions.

Until the perfection of the “B” eliminator generator-
motor herewith illustrated (See Fig. A), automotive ampli-
fier systems entailed a considerable investment, either in
the form of ever troublesome and expensive “B” batteries,
which have to be continually replenished; or in the form of
expensive rotary converters that produce 110-volts A.C,
which impose an unreasonable drain upon automobile stor-
age batteries. This new power supply is designed especially
for this amplifier, and consists essentially of a motor and
D.C. generator in one unit, the output of which is fed
through a double filter system; it is highly filtered to such
efficiency, that absolutely no ripple or hum is audible in the
speaker. No shielding of power leads is required. Due to
its inherent remarkable efficiency of 607, only 5% amperes
at 6 volts is consumed from a car storage battery to pro-
duce its output of 265 volts at 85 milliamperes. It is en-
closed within a durable metal container measuring
5 x 9% x 5% inches high, and weighs only 14 lbs. It is
absolutely fool-proof, and requires no attention of any
kind, its ball bearings requiring no oiling. This feature
makes this device truly valuable to the novice who is not
mechanically or electrically minded,

Inasmuch as this power supply actually “converts” the
six-volt input coming from the storage battery to 265 volts
of pwrely filtered D.C., it obviates the necessity for the
use of a heretofore conventional tube rectifier and asso-
ciated A.C. power pack which, of course, are attached to
110-volt, A.C. lines and which generally consist of a
power transformer, filter condensers, filter chokes, recti-
fier tubes, ete. Naturally, in eliminating these parts, not
only is their cost saved, but there is never present the
difficulties attending the use of the rectifier tube, power
transformer, filter condenser, ete. To fully protect the
power supply, a % ampere fuse is inserted in the
“B 4" 265-volt lead.

It might be stated here that this generator-motor is
ideal for use, wherever A.C., D.C., or “B” batteries are
not available, such as in outlying rural and mountainous
districts, on boats, railroad cars, etc. As an instance, one
of its interesting applications can be clearly illustrated by
mentioning that this 7%2-watt amplifier system can be in-
stalled on a horse-driven wagon, from which its owner is
endeavoring to effect sales of fruits, vegetables, general
merchandise, etc. An average size 100 amp., 6 volt storage
battery can be conveniently carried on the wagon, and used
all day; it can be recharged in the usual manner overnight.

(Continued on page 500)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

INTERFERENCE ELIMINATION IN
CAR RADIO INSTALLATIONS

Frank N. Mayer

NUMBER of car-radio articles,
especially on installation and
ignition interference elimina-
tion, have been published in
RaDI0-CrRAFT. The writer has read
most of these, but believes he has a
few tricks of his own that will be of

some benefit to Service Men,

When car radio sets first came into
my hands, the elimination of the igni-
tion interference became the major
problem for several reasons. First,
daytime reception in the Black Hills of
South Dakota is very difficult because
the two closest broadcast stations are
located about five to six hundred miles
from this vicinity; and second, because
of high mineral content and the shield-
ing effect of the hills, a set must op-
erate at nearly full volume for favor-
able reception.

Chevrolet cars gave us the most
trouble. All of the ordinary tricks
were tried but with little success. As
a last resort, rebuilding the electro-
lock cable was resorted to and this did
the trick.

In rebuilding the electrolock cable, it
must first be removed from the car and
taken apart, which is not such a diffi-
cult job. To remove the electrolock
cable from the car, disconnect the
wires from the terminal blocks at the
upper end of the electrolock, remove
the nut that holds the lock head to the
meter panel, and the clamp that holds
the cable to the dash.

To disconnect the cable at the lower
end, remove the distributor head and

fasten it up, out of the way. Next dis-
connect the cable from the circuit
breaker housing by removing the

oblong nut located inside the housing.
The cable can then be removed from
the car, care being taken to prevent its
shorting to the starter terminal which
is “hot” to ground.

After the cable has been removed,
take out the retaining nut at the lower
end to remove the stud bolt and insula-
tion washers., Cut the locking washer
off the bolt head and replace the bolt,
guide shield, and washers back in the
kousing. Notice the above assembly so
that difficulty will not be experienced
in reassembling the cable.

Examination of the lock head (Fig.
1) will show that it is held together by
a locking clamp located at A. Place
the locking clamp in a vice and clinch
it so as to force the clamp to open.
After this has been done, knock the
clamp off and slip the cable with its
insulated terminal block, B, out of the
RADIO-CRAFT
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WHAT THIS DEPARTMENT
IS FOR

It is conducted especially for
the professional Service Man. In
it will be found the most unusual
troubles encountered in radio
service work, written, in a prac-
tical manner, by Service Men for
you.

Have you, as a professional
man, encountered any unusual
or interesting Service Kink that
may help your fellow workers?
If so, let us have them. They will
be paid for, upon publication,

at regular space rates.

FEBRUARY,

DISTRIBUTOR

Fig. |
Drawing of the cable assembly under discussion,

lock head. The cable can now be taken
ppart. Remove the insulated terminal
block, B, from the upper end, pull the
ignition wire out, and remove the shield
inside the cable by cutting the wire
that holds it in place,

In rebuilding the electrolock cable,
use Belden shielded lead-in wire or its
equivalent for the ignition circuit.
First, connect the lower insulation
block C to the shielded cahle by en-
larging the hole that the wire slips
through, so that just the wire and the
rubber covering will pass, thus nre-
venting the shielding from coming in
contact with the wire, Solder a small
washer on the end of the wire and pull
it into place in the block C, slip the
assembly into the cable and fasten the
top insulated block in place in a similar
manner, being sure that the shielding
does not cause a short in the ignition
circuit.

The lock head may now be reassem-
bled by placing it in a vice, forcing the
insulation block, B, into place and
driving the locking clamp, A, back into
its original pesition; be sure to clinch
it so that it holds the lock-head assem-
bly together. Care must be exercised
to prevent breaking the insulation
blocks.

Before replacing the cable in the car,

1933
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it is best to test for grounds with a
continuity meter between the ignition
wire and the metal of the cable. The
circuit should show open. (Some cir-
cuits ground the ignition wire when the
switeh is off.) Thirteen inches from
the bottom end of the cable force an 8
in. length of bonding material into the
ignition cable so it niakes contact with
the ignition wire shield. This is for
grounding this shield to the dash.

The lower lock on the cable must now
be reassembled. To do this, one new
part. a locking washer, must be bought.
Replace the parts in the same order
that they came out, substituting the
new locking washer for the discarded
one. The cable is now ready to be re-
placed in the car. Mount the lock head
on the meter panel, connect the wires
to their respective positions, and clamp
the cable to the dash. To replace the
lower end, use a pair of gas pliers and
a hammer. With the gas pliers grip
the heavy metal shield at D, place it in
position, and drive on the pliers until
the cable end is in its correct position,
that is, so that the locking washer en-
gages with the stud bolt E.

After the cable has heen replaced
test it by starting the car then fasten
the bond to the dash, preferably by
soldering.

PHILCO MODELS 70 and 90

Joseph Riley

N SOME instances, interference from
airport radio beacon stations trans-
mitting at or near 260 ke. may be ex-
perienced in some of the earlier Philco
models 70 and 90 radio receivers.

At the time these sets were first put
on the market these beacon stations had
not been installed.

The interference may be readily
eliminated by readjusting the I.F.
compensating condensers at 250 or 270
ke. The Philco Model 095 oscillator
may be re-calibrated at 250 by tuning
in a broadcast signal at 750 ke.—third
harmonie of 250 ke.—or 1,000 ke. for
the fourth harmonic; substituting the
oscillator for the antenna, and read-
justing the 260 ke, ecompensating con-
denser of the oscillator until the sig-
nal is heard, and the output meter
reads maximum.

KNOCKING OUT THE HARD ONES
Roy E. Jessup
I SUPPOSE that every Service Man
has had his share of the hard ones.
I have encountered some of these that
are well worth writing about.

A local theater was having trouble
with fading, Movietone reproduction.
The trouble was readily attributed to

(Continued on page 493)
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Radio Service Data Sheet

ZENITH MODELS 430 AND 440 12-TUBE SUPERHETERODYNE

(Dual reproducers, Zenith class AAA A.F. power amplifier; illuminated auto type full-vision control escutcheons;
540 to 1750 ke.—I2I1 channels, including police band; silent tuning: A.V.C.; low-volume tone compensator;
"shadowgraph" tuning; tone control; 110 V. or 220 V. line.}

The newest produet of Zenith Radio Corp.
is the model 430 receiver: eauipped with the
Zenith automatic tuning device, it is the model
440. The outstanding feature of this set is
the "class AAA” system of A.F. amplification
used.

Tube fil.  C.-G 8.-G  Sup.-G DI'late Plate
Type Volts Volts Volts Volts Volts Ma.
Vi 2,5 2.2 75 2.2 175 5.7
V2 2.5 4.5 5 4.5 180 2.3
Vs 25 [} . 100 3.5
\ L} 2.5 2.2 %5 2.2 200 5.5
Vs 2.5 10 110 .3
Vé 25 80 . L 150 .8
\&i 2.5 20 190 190 190
Vs 2.5 =70 195 1956 195
V9 2.5 -70 195 195 185 13
V1o 2.5 -85 -85 22
Vil 2.5 13 75 13 30 22
vi2 5.0 360 65

Line potential, 115 V.: all econtrols maximum.
All tube readings, except henters, arce socket
to ground, using 1,000-chms-per-volt D. C.
meter.

Resistor R1, munual velume control, 0.5-mexg.,
total, tapped at 0.4-meg. from yground end;
R2, tone control, 0.5-meg.; R3, quiet-tuning
control, 400 ohms; R4, R6. R10, 1,900 ohms;
15, 150 ohms: R7, R26, 1.500 ohms; R8. RI17,
0.25-meg.; R9, R16, 24,000 ohms: RI11. R12,
50,000 ohms; RI13, 0.1-mex.: R14, RI18. 500
ohms; R15. 8,000 shms; R14y, R20. 1. mex.: R21,
2,600 ohms: R22, 18.000 ohms; R23. R24, 400
vhms,

Condensers Cl, C2, C3, tuning gang: ClA,
C2A, C3A, tuning trimmers: C4 to C7. L. I°.
trimmers ; C8, L. F. padder; C9, H. F. coupling
condenser ; C10, C11, C12, .2-mf.; C13, 0.1-mf. ;
C1l4, C15, C16, C17, €19, C20, C24 (25 cycles,
0.4-mf.), C30, €31, C35, .1-mf.; CI18, .05-mf.:
Cz1, C22, C23, C25 C26, C27, 8 mf.; C28,
0.5-mf_; C29, 25 mmf.; C82, C33, 500 mmf.:
C34, .002-mf.

The condenser gang in this receiver is aligned
at 1,500 ke,: the oscillator padder is alizned
at 600 ke.

Field eoil No. 1 has a resistance of 1,600
ohms: field ¢oil No. 2 has a resistance of
2,000 ohma for section A and 3,500 ochms for
section B. Choke Ch.2 has a resistance of 400
ohms.

There are no circuit changes or switches in
this receiver for the reception of potice ealls.
The tuning dial, itself, actually takes in the

et et~ ———
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palice freduencies since it covers a total range
af 540 to 1,750 ke.

"Shadowgraph™ tuning is effected by means
of a vane fastened to a meter movement con-
nected in the plate supply circuit to tubes V1,
V2, V3. The incoming signal causes this
“meter” to move in the usual manner, thus
twisting the vane so that it ¢ither obstructs the
light and casts a wide shadow (off resonance),
or permits the light to pass, castink a shadow
noe wider than the thickness of the vanc (exact
resonance of the tuned cireuits).

Class AAA A.F. amplifier is the Zenith des-
ignation for a system employing three power
tubes, each of which are biased as class A
amplifiers, one of which is used to drive the
other two in push-pull. If the grids were
overdriven with the usual type of coupling
transformer, having & high secondary ime
pedance, between the driver and the output
tubes and the push-pull grids overdriven, ex-
treme distortion would take place. This dif-
ficulty is overcome by employing a special
transformer of step-down ratio having larger
wire and much less resistance in its secondary.
This transformer is a very important part of
the system. With such an arrangement it is
possible to drive the grids of the power tubes
positive without introducing distortion, because
of the driver being a power tube and capable
of supplying the necessary current on such
peaks. The primary of this transformer has a
higher impedance than is normal.y used, which
value is somewhat reduced as the impedance
changes in the secondary. when the power
prids are driven positive.  Its impedance, howe

ToaC.img YO SPUR.
3

Above, Arrangement of the tubes in the '*430."

Righ!, Comparative figures indicating the effec-

tiveness of A.F. amplifiers classes A, push-pull;

B, push-push; pentodes in push-pull, and AAA,

push-pull, Watts rating, respectively, 4.3 W,
08-to 24 W, 43 W, 142 W,

OET 2
56

ever, at the lowest value, still matehes the
driver plate circuit. It should be remembered
that in an ordinary class A amplifier distortion
enters when the grids are driven positive by
virtue of the previous tube not supplying suf-
ficient power for grid excitation of the output
tubes. In other words, in class A, voltage on
the power grids is available as long as they
do not go positive. As soon as they are driven
past zero in that direction the previous ampli-
fier can no longer supply the necessary power.

Sumiming up the above, the triple A amplifier
is a combination of both class A and class B.
The vxceptivn being that the tubes are biased
as class A, but by virtue of the power delivered
by the driver and the special counling trans-
former, sufficient power is supplied for the
power tube to draw grid current and still
prevent distortion as in the class B amplifier.

Many set analyzers will not accommeodate the
new tubes, consequently, all voltage readings
are to ground. Thus, for instance, the actual
vo'tage on the plates of the power tubes is
205 V.

The two reproducers are similar in construce
tion but one is peaked at 90 cycles and the
other at 70 eyceles. (This is done to cancel
the natural period of each reproducer.) The
paralleled veice coils result in four times the
power obtainable from a single reproducer,
states the manufacturer.

An overall sensitivity of less than one-half
microvolt-per-meter is obtained with an undis-
torted power output of 15 watts. The total
line consumptipon at 115 V. is 125 W.

WATTS
CLASS AAA
AUBID AMPLIFIER.
Jr— e — —A__——--—‘
" AR2 A
5 USHPULJ S vOICE
¢ oL
SPEAxER
L ¥ \

CoiL
& CH2 [ ”5:‘;“
T SHLDOWGAAPH | = " ?OEI‘I.°
f' TusiNG LmiT E‘ wa2
5 | —
04 e — 8 *
r+ 3y TR P ,-J' ==
] Ng ) N ",T PLOT
W i
SEMMTIVITY AND ‘QuIET TONTROL RS [ [ 1F = (75 K
s 175 Kc.
o . B Tl 4
& Sw. IS GANGED WITH R
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CROSLEY "CHIEF" 12-TUBE MODEL 132-1 12-TUBE SUPERHETERODYNE

(Dual reproducers, class B push-push A.F. power output fed by a class A push-pull driver stage, meter tuning, A.V.C,,

The Crosley Chief, 12-tube superheterodyne
consvle model radio receiving set, is the most
recent addition to the line. This receiver in-
corporates the model 132-1 chassis. Although
incorporating a large number of tubes, the
power line current consumption is held to a
minimum by use of the new tubes which eon-
sume much less current than the older tynes.

Resistors R1A, R1B, 1.5 mexs. (per section) :
R2, 0.4-meg.: R3, 80,000 ohms; R4, 0.15-meg.;
R5, R6, 60,000 ohms; R7, 2,000 ohms; RS,
1. mez.; R9, 7,000 ohms; R10, 40 ohms; R1l,
50 ohms; R12, R13, R24, 0.5-meg. ; R-14, R23,
0.3-meg.: R15, 450 ohms; R16, 3 mexs.; RIT,
30.000 ohms; R18, 20 ohms center-tapped : R19,
3.500 ohms; R20, 6,000 ohms; R21, 10,000
ohms: R22, 5 megs.

Condensers C1 to Cd4. tuning units; C5 to
C8, I. F. trimmers; C9, C25, €26, .02-mf.:
Cio, Ci11, C13, C14, Cle, C30. €31,
C32, 0.1-mf.: C17. C15, 4 mf.; C18. 150 mmf.:
C19, 100 mmf.; C20. C22, .006-mf.: C21, C22,
C28. 8 mf.; €24, .05-mf.; C27. .003-mf.; C29,
12 mf.

Tube Fil, Bias S.-G. Plate
Type Volts Volts Volts Volts
V1 2.4 0.6 60 200
ve 2.4 2.5 60 200
V3 2.4 13.5 170
Vi 2.4 0.5 60 200
V5 2.4 8 163 220
Vé 2.4
Vi 5.6 23 220 200
Vs 2.6 23.5 220 200
V9 5.6 28.5 405
vio b.6 28.5 105
Vi1 2.4 Ti5 il
Viz 2.5 415

tone control, static control.)

With a line potential of 117.5 V. the above
firures may be taken us averake readings; for
220 V." sets a line voltuge of 235 is tuken
as standard. Bias (unless otherwise stated),
sereen-grid, and plate readinks are taken be-
tween these tube contacts and the emitter:
bias for V3, V5, V7 to V11, cathode to chassis.

Late chasses of this model have a 1,400-ohm
resistor shunted uacross the visual tuning meter.
Also, these later chasses may have two 1. meg.
resistors (total) in the manual volume control
circuit, connected from the moving arms to the
ground ends of R1A and RIB.

The tuning meter of this receiver hps a
resistance of approximately 440 ohms and the
deflection is approximately 10 ma.

The A. F. output of V6 actuates tube V11
which, in turn, controis the bias on the am-
plifier tubes fur A.V.C. operation. By manual
adiustment of R2 the degree of bickground
noise is controlled to suit individual prefer-
ence of sensitivity.

Note that the transformer secondary supply-
ing tubes V1, V2, V3 is bypassed by a dual-
section condenser, C30-C31. Another unusual
circuit arrangement is the use of a double
choke c¢oil arrangement comprising Chl1-Ch2.
and field coils 1 and 2. The first two choke
coils ire connected in the positive high-voltage
lead in the usual manmner. while the second
two chokes, the field coils of the dynanic re-
producers, are connected as an ‘inductive volt-
age divider,” one terminal of the two ceils in
series being connected to the positive output
of the regzular filter system, and the other

end being grounded to the chassis; the cen-
ter-tap of these field ecoils supplies
to the screen-prids of VI,
the plate of V5.

voltage
V2, V4, and to

The tone ecorrection furnished by €25-C26
applies equally to V9 and V10, the center-tap
of these two condensers being grounded to
the ehassis. If any portion of the tone con-
trol R3, C24, becomes grounded the A. F.
pvortion of the receiver will become inopera-
tive as the entirc tone control operates at
the potential of the plates of Vi, V8.

The manual volume control operates in the
input circuit of the push-pull driver stage,
V7-V8. The two sections of this volume con-
trol, RIA, RIB, operate simultaneously as a
dual unit.

The first A.F. stage, V7, V8, is driven by a
so-called split-diede circuit furnishing A.F.
voltage from both the cathode and plate eir-

cuits, which are out of phase (in push-pull
relationship ).
The input circuit of V1 is preceded by a

band-selector which nust be cavefully aligned
in order to maintain the required dewree of
selectivity at all points in the tuning baund.

The A.V.C. action is obtained through the
voltage drop aeross resistor R4. There is an
initial current flowing through this unit and
the & meg. grid leak, R22, furnishing a normal
bias for the R.F. and L.F. staxes. The A.V.C.
tube V11 is delayed by means of a positive
potential on the cathode of about 60 V. When
an R.F. signal of sufficient intensity is applied
to make this A.V.C. tube (D.C. amplifier)
draw plate current. its plate current also flows
through R4 and furnishes an additiona! A.V.C.
bias.

The ‘“‘static’ control is also connectel to
change the current flowing through R4, thus
changing the initial lLias on the eontrolled
tubes, so that the overall sensitivity of the set
is reduced.

SELECTOR ! ONE
e C20 | PUSH-PULL ,c};mqoL
AFl i
475 J
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Schematic circuit of the Crosley "Chief'” model 132.1, 12-tube superheterodyne.
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Note ihe wunusual

arrangement

SW. AND R3 ARE GANGED.

of the circuits of V7-VB, and alsc VII.
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THE SERVICE MAN'S FORUM

Where His Findings May Benefit Other Radio Technicians

AN OPEN LETTER TO THE READERS OF RADIO-CRAFT

CONCERNING "ORPHAN"
RECEIVERS

Judging from the thousands of let-
ters we receive from Service Men all
over the country, one of the biggest
troubles in the service business at the
present time is the unmarked radio
receiver. Evidently there are hun-
dreds of “orphan” sets that bear neo
identification of any kind, or at best
have a single word on the dial escutch-
eon. Even the receivers of some
large and reputable manufacturers
are inadequately marked in that no
chassis or model number is included.

One of the favorite tricks of small
manufacturers of ‘‘stencil” sets is to
mark the chassis ‘“Manufactured un-
der license by the Radio Corporation
of America,” with the first five words
very small and the last four very
large. The manufacturer's name is
altogether ahsent, so the label means
pothing.

What is a Service Man to do with
one of these unbranded receivers if
he gets it for repairs? The only thing
he can do is to apply the usual tests
with his analyzer. Sometimes the wir-
ing is fairly simple and can be traced
or guessed at without the aid of a
diagram. If a condenser is shorted
or a connection loose, the job is easy
and the Service Man should consider
himself Incky. However, if the wir-
ing is all messed up, as it usually is
in cheap midgets, or if resistors are
open, it’s just too bad. Unless you
are willing to spend a whole aftew
noon tracing the wiring, you might
just as well save yourself and the cus-
tomer a lot of aggravation by frankly
stating the set cannot be repaired.

If there is no name of any kind on
the set, do not waste vour time writ-
ing to RaApio CrAFT or the OFFICIAL

himself

1§ the manufacturer
because the sel it an old one—'

pleads ignorance
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'l‘HE Official Radio Service Men's Asso-
ciation, sponsored by RADIO-CRAFT,
invites all Service Men who are not mem-
bers of the Orx,amzatmn to write for an
application blank. It is the official service
organization of this magazine and is main-

:.. \ rlil sy f ‘ :
(EDADIO “’, i
SERVICE Mew's /gl

Official lapel button of
the O, R 5. M, A,

tained solely for the interests of Service
Men. Membership cards are issued upon
passing a written examination which is
forwarded by mail. Write for yours to-
dav. The O.R.S.M.A., 98 Park Place, N. Y.

e AP N e

PRESTO, /
SPEAK .

"We are not magicians, and it is absoiutely im-
possible for us or anyone else to identify—"
Rapio SERvVICE MANUAL, giving the
tube combination or a description of
the chassis. We are not magicians,
and it is absolutely impossible for us
or anyone else to identify the instru-
ment. We have thousands of dia-
grams on file, but we cannot dig up
any particular hook-up unless we know

its exact designation.
If there is a name of some kind on

‘the chassis or the dial plate, but ne

model number, this is useful in that
we can sometimes recognize the man-
ufacturer from it. However, we can-
not supply a diagram directly from
this information; the best we can do
is to refer you to the maker, or to
write to him ourselves, for service
data for future publication.

If the manufacturer’s name and
address are marked on the set, but
no model number or name ix indi-

RADIO-CRAFT
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cated, you can save time by writing
to the firm directly. Describe the
physical appearance of the receiver
as closely as possible, as the manufac-
turer should be able to identify his
own product. If the manufacturer
himself pleads ignorance, because the
set is an old one and no one in the
factory remembers it (and this is very
frequently the case, sad to say), you
are out of luck, and so is the cus-
tomer.

If the trouble in a particular set
can be traced to a defective con-
denser a repair can sometimes be
made because the capacity of filter
and bypass condensers is by no means
critical, and differences in capacity
of as much as 100% have no appar-
ent effect. However, if defective re-
sistors are found, and they are not
marked according to the R.M.A.
standard color code, vou will have to
do some fancy guessing.

One thing that Service Men must
remember is that the mortality rate
among radio manufacturers has always
been very high, and therefore infor-
mation of many receivers cannot be
obtained simply because there is no
one to obtain it from.

We frequently receive complaints
from Service Men that diagrams pub-
lished in Rapio Cra¥T or THE OFFI-
CiAL Rapio Servicr Maxvar do not
check with the actual sets in many ve-
spects. The reason for this is obvious:
the manufacturers made changes dur-
ing production and didn’t bother to
make a record of them. This may sound
unlikely, but anyone who has worked
in radio factories around the country
will tell yvou that thix i3 a compara-
tively minor transgression. The writer

(Continued on page 590)

WHATS YOUR
NAME, GIRLIE ?

M A ,
ORPHINK

"Evidently thers are hundreds of ‘orphan’ sets that

bear no identification of any kind—"
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SHORT CUTS

IN RADIO SERVICE

Prize Award

A POINT-TO-POINT RESISTANCE-
TEST ADAPTER
AL. BEERS

regards to shooting trouble in
radio sets via the resistance method,
that is, a tube-socket to chassis test, I
would like to submit the device I have
been using for some time and found
excellent (Fig., A).

The sketch, I believe, explains itself.
First, it’s speedy, and you not only
have a complete resistance nieasure-
ment, but a continuity test as well.
You can use the same plug and cable
that is used for the analyzer, and you
do not have to remove the chassis; re-
membering, of course, to remove the
tubes and disconnect the aerial,
ground, and line plug. Second, it
does away with that tedious job of
probing around with test prods.

Of course, it is absolutely necessary,
with this method, to have the sche-
matie diagram on hand to know what
you are reading. This is where the
RADIO-CRAFT Manuals come in.

One can take a resistance test of a
receiver, known to be in the proper
condition, log it, and when you run into
trouble in a similar receiver, make a
comparison. I have yet to
see this method of testing
fail to disclose the trouble
and centralize it. Personal-
Iy, I am using it more than
the analyzer, especially
since the advent of auto-
matic volume control.

Figure 1 shows the neces-
sary material needed which
consists of one inductance
switch; seven switch points;
one pin jack; and one Yax-
ley male, T-contact multi-
plug or one 7-prong tube
socket, depending on the
kind of receptacle one is
using on the analyzer plug
and cable.

IN

Fig. A,
At the left, photograph of the simple model using an external chmmeter,
At the right, photograph of the completed unit which has all parts mounted
in a single case and incorporated with a regular set analyzer.

be incorporated in it, Because of the
high resistors used in the late model re-
ceivers and the combination of resist-
ances that will be measured via the
tube-socket to chassis, an ohmmeter ca-
pable of reading several megohms is
necessary. For this, refer to the July
issue of RADIO-CRAFT, page 22, article
by Bertram M. Freed and A. R. Gould.

The device looks somewhat shop-
worn and I must confess I didn’t spend
much time putting it together, but was
busy when I needed something to get
a socket-to-chassis test quickly, and
that’s it.

Attached is a socket-to-chassis re-
sistance chart of a Phileo model 70
chassis. I believe if manufacturers
would issue a like chart of their re-
ceivers it would be a great aid to the
service field, for the Service Man would
have something, then, for comparisen.
Line voltages in any city vary, and the
voltage and current readings vary, but
with the resistance chart, there would
be no outside variations, for you have
a fool-proof comparison.

Tube Pos. H. H. G. P K. 8.G.
‘24 LRF. 200 200 (] 6,250 280 2.500
24 1 Det. 200 200 0 6,250 4,900 2,500
27 Ose. 200 200 50,000 16500 80

24 11LF. 200 200 0 6,000 280 2,500
24 2 Dot 200 200 0 355,000 56,000 2800
47 Audio [i 0 250,000 6500 6,000
80 Rect. 6,000 6,00 300 200

Fig. B

$10 for Prize Service
Wrinkles

Previous experience has indicated that many
Service Men, during their daily work, have run
across some very excellent Wrinkles, which
would be of great interest to their fellow
Service Men,

As an incentive toward obtaining informa-
tion of this type, RADIO-CRAFT will pay $10.00
to the Service Man submitting the best all-
around Radio Service Wrinkle each month. All
checks are mailed upon publication,

The judges are the editors of RADIO.CRAFT,
and their decisions are final. No unused manu-
scripts can be returned.

Follow these simple rules: Write, or pref-
erably type, on one side of the sheet, giving
a clear cdescription of the best Radio Service
Wrinkle you know of. Simple sketches in free-
hand are satisfactory, as long as they explain
the idea. You may send in as many Wrinkles
as you please. Everyone is eligible for the
prize except employees of RADIO-CRAFT and
their families,

The contest closes the 15th of every month,
by which time all the Wrinkles must be re-
ceived for the next month.

Send all contributions to the Editor, Service
Wrinkles, ¢-o RADIO-CRAFT, 98 Park Place,
New York City.

A glance at the schematic circuit and
also the resistor values in the service
sheet will show the above about correct.
Of course, the 0 readings mmean full
scale deflection. It might appear con-
fusing to note the filament of the '80
shows 6,000 ohms; however, we are
measuring to ground and not the 5-
volt winding. The filament of the 80,
being the high potential lead, goes
through ore choke in power
pack, another choke in field
coil, and a resistance net-
work before reaching the
common or ground point.
Hence, the high reading.

Whenever I encounter
trouble in a receiver and if
I happen to have a resist-
ance chart of same, 1 don’t
bother with voltage and
current readings, but make
a resistance test and com-
pare. It has yet to fail

The entire arrangement
shown in Fig. 1 has been
put in a single cabinet and
is illustrated in Fig. B.

A short description to ex-

The ohmmeter, B, and
analyzer plug, C, are drawn
in to clearlv explain the

YAXLEY MUATIPLUG MALE
TCONTACT OR 7 PRONG
TuseE socnn/

YAXLEY MULTIPLUG
FEMALE 7 CONTACT OR
7 PRONG TUBE DASE

diagram D. The dotted lines
show the plate circuit of a
set under measurement.
Referring to D, it can be
seen that it consists of two
resistors, a speaker field,
and one-half of the primary
of an output transformer.
The entire unit may be

mounted on a piece of

NA'ALD 6 PRONG PLUG NQ.906 L.,
ADAPTERS N2.9650.5.6T05 AND
NE964 DS GTO4 NBEDED wiTH THIS PLUG

plain the resistance test end
of the analyzer:

Looking at the photo-
graph, in the center at the
top and bottom are seen the
two Yaxley male recep-
tacles. The cone at the bot-
tom is the analyzer recep-
tacle for voltage and cur-
rent readings; the one at
the top is the resistance re-
ceptacle. The same plug
and cable are used for both

bakelite 3 in. x 2 in.; or if
one is rebuilding their an-
alyzer or ochmmeter, it may

RADIO-CRAFT for

FEBRUARY,

Fig. |

Schematic circuit of the tester without the ohmmeter, as described

text and iliustrated in Fig. A, above.
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tests.
. Resistance measurements
(Continued on page 507)
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HOME RECORDING AT HOME
Editor, RAD10-CRAFT:

I was much interested in the article
in your April number, “Fidelity in

Home Recording,” by Mr. Saliba, For
the past two months I have been
spending considerable time experi-

menting in this highly interesting art.
Having a limited amount of funds to
spend at this time, it was necessary
for me to use whatever equipment
1 had on hand, or else build it myself.
And then I have to depend entirely
on battery current, as we do not have
access to the usual 110-volt A.C. (I
live on a farm.)

1 found directions for constructing
a condenser mike, and I found a way
to connect it to my five-tube Atwater
Kent receiver so it would amplify or-
dinary speech or music through the
loudspeaker with volume nearly equal
to radio program reception.

My next problem was that of pro-
curing a cutting or recording head.
I removed the reproducing head from
a phonograph tone arm, and took out
the diaphragm, leaving the needle-
lolding finger in place. I then fas-
tened a Baldwin speaker (with its dia-
phragm alse removed) on the side
opposite to that which holds the
needle fixture, and with a small wire,
connected the end of this needle
holder which formerly fastened to
the diaphragm, with the little vibrat-
ing plate which is found Dbetween the
two coils of the speaker unit. The
result, anyvhow, is that vibrations in
the unit which would have been caus-
ing the mica diaphragm to move, now
causes the needle to vibrate. 1 found
it necessary to provide a spring ten-
sion to the needle holder to control
the needle’s action. Perhaps I should
have left one diaphragm in place to
accomplish this.

I mounted this assembly on an iron
rod about 15 in. long and placed it
so it would ride the record dis¢ prop-
erly,

The turntable is powered by a 6 V.
motor having a rubber pulley bearing
against the inner edge as the illustra-
tion in your paper showed.

For records, 1 use RCA-Victor
hlank, hard rubber dises, which are
already grooved. 1 use the needles
they advise for these dises. An or-
dinary needle would cut into the
track.

To operate this device, I first make

sure the voice or music comes
through the loudspeaker in good
484

IMPORTANT NOTICE

In the interest of those readers who do not
like to mutilate this magazine, we have asked
some of our advertisers not to place coupons
in their advertisements,

Instead of the usual coupons, you will find
a number of convenient post cards inserted
between the last page and the back cover of
this magazine.

This new service will save you time and
work. No need to cut coupons, nor is it neces-
sary to hunt for and address envelopes. More-
over the space for your name on a coupon is
usually so small that the advertiser is often not
able to make out your writing and then you
wonder why you do not get the literature
sent for.

Then, last but not least—the postage for a
postal card is only 2c whereas a lottar now
costs lec.

Road the advertisements and thea turn to
the page containing the special postal cards.
Detach, fill out and mail the card of the
advertiser whose literature or offers you want
to have sent to you.

Mail your card today! Show the advertisers
that you appreciate their cooperation and
thoughtfulness.

RADIO MANUFACTURERS, NOTICE

Fig. |

This suggestion would go a long way toward reduc-
ing cursing—if the idea were adopted.

shape, and then I detach it from the
set and connect in its place the two
wires leading from the recording
head. I start the needle in the groove,
add about a one pound weight to the
head right over the needle, and then
start recording.

I found it required considerable
adjusting of needle tension, motor
speed, as well as proper microphone
placing, ete., before the results suited
me. My latest recording is quite
good, I think. The voice comes out
clear and understandable, even when
plaved on an ordinary phonograph
without electrical amplification. Per-

RADIO-CRAFT
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The Bulletin Board for
Our Experimental Readers

haps to one more advanced in this
line, and with greater experience, my
efforts would seem very poor, but I
certainly am having a great time with
the outfit.
HowaArp UNDERHILL,
Gibsonburg, Ohlo,

YOU'RE RIGHT, KEEP GOING!
Editor, RADIO-CRAFT:

I wish to take the least possible
amount of your time, and T'll try to
be brief.

I constructed a so-called Tube Re-
juvenator such as described in the
October issue of RabpIo-CRAFT, by Mr,
Shaw. To my knowledge this outfit
works very fine and 1 did increase the
electron emission of many tubes of
the oxide-coated filament type. On a
Supreme 400-B, before the rejuvena-
tion was tried, the readings were 14,
14, 11, 11; and after, 34, 38, 24, 28
for a 171A tube,

I happened to meet one service en-
gineer from a big concern of Halifax,
N. 8., and he told me that I could not
rejuvenate A.C. tubes, and I was kill-
ing myself so far as radio knowledge
is concerned; and he told me that in
front of some of my customers.

I'd like to hear from others inter-
ested in this rejuvenation process.

What do you think I should do
about it?

J. MURILLO LAPORTE,
75 St. Francis St.,
Edmundston, N. B.

RE. "THE DECLINE OF RADIO SETS"
Editor, RADIO~CRAFT:

Your editorial, “The Decline of Radio
Sets,” in the November issue, is very
timely—a true and just denunciation
of damnably rotten design on most
modern radio sets,

Here’s my solution of the tube-
socket trouble we are having., It will
cost the set manufacturer about two
cents per socket and the tube manu-
facturer about a quarter of a cent to
accomplish it.

At the point of each tube socket,
exactly between the heater prongs, a
lip is punched up in the steel chassis
which should extend into the zone of
the tube base 1/16 inch.

The tube base is then slotted 1/16
in. deep just between the heating
prongs up the side, as shown in Fig. 1.
W. W. BRACKENRIDGE,

Harrison, Ohio.

FEBRUARY,
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RADIO-CRAFT KINKS

Practical Hints From Experimenters’ Private Laboratories

PHILCO  ECONOMIZER
RESISTANCE Y

OVTLET FOR
SOLDERING IRON

(A.C.

Fig. |
A series resistor made from a Philco "A' and "B’
eliminator makes a good regulator for the solder-
ing iron that always gets so hot.

/2718 TOGGLE /2 ALUMIN UM

UNILETS

SwiITCH w.P, SOCKET
Y, 24 SHADE

3 “Pipe CUT TO

STRAPS DESIRED LENGIH

AND WIRE WITH

NLWA STRANDED

“T0 LNE
o |
LOCATED CENTER -
OF BENCH

REAR. VIEW .

Fig. 2
Proper illumination is very important. You need
it while you are working, but, for some reason,
never build anything to have it when you're not
working.

PHONOGRAPH

PHONOGRAPH
ARM -I{ HEAD

A 70 OUTPUT OF T TRANSMITTER

LT _ 7 SET TO RECORD. BUTTON

‘70 INPUT OF AMPLIFIER WHEN FASTENED
PLAYING RECORDS. TO ARM,

Fig. 3
By placing this microphone, referably of the
lapel type, in the tone arm of the '‘gramophone,”

the vibrating air actuates it giving electrical
reproduction,
i - =
y
THIS END THIS END
FOR FOR
SCREWS NUTS
—
PLACE IN PLACE IN
Sor THREAD

Fig. 4
Here is a small but handy device that every
Service Man or experimenter needs—and needs
badly—at some time or other. |f you must build
it eventually, why not now?

RADIO-CRAFT for

FEBRUARY,

Prize Award

SAVING THAT SOLDERING IRON
N. E. Folen

IT SO happens that the line voltage
supply in Portland homes is one hun-
dred and twenty volts, or over. The
same may be true of other cities in the
United States, therefore, this article.

I use one of the resistances from a
Philco “A” and “B” eliminator, as per
the attached sketch of Fig. 1, to save
nmy soldering iron tips.

“Low charge” puts about 80 volts to
iron; “Medium charge” puts about 100
volts to iron; “High charge” puts
about 110 volts to iron; “Boost charge”
puts about full line voltage.

The iron can be left on all day on
“low” without hurting the tip. It then
takes only about one-half the time to
get soldering heat than it would if the
iron were cold.

AN ALL-POSITION BENCH LIGHT
W. E. Bailey

F()R over a year, the writer has been

using the very flexible work-bench
light illustrated in Fig. 2, and =o far,
has not been able to find anything to
beat it for convenience.

Through the “use of ordinary pipe
parts, this universal-joint hracket may
be built up. For a shade, a tin can is
cut to form, and soldered onto a shade
holder, as shown.

$5 for a Practical
Radio Kink

As an incentive toward obtaining radio hints
and experimental short.cuts, "Radio-Craft' will
pay $5.00 for the best one submitted each
month. Checks will be mailed upon publica-
tion of the article.

The judges are the editors of "Radio-Craft"
and their decisions are final. No unused manu-
scripts are returned.

Follcw these simple rules: Write, or prefer.
ably type, on one side of the sheet, giving a
clear description of the best radio "'kink' you
know of. Simple sketches in free-hand are sat-
isfactory, as long as they explain the idea. You
can send in as many kinks as you wish. Every-
one is eligible for the prize except employees
of "Radio-Craft'"’ and their families.

This contest closes on the I5th of every
month, by which time all the Kinks must be
received for the next month.

Send all contributions to Editor, Kinks De-
partment, c-o "Radio-Craft," 98 Park Place,
New York City.

O L I T e e R
1933

www americanradiohistorv com

AN EMERGENCY PHONO PICKUP
WwW. D. Gibbs

HEN an electric pickup is needed,

and none is available, I have found
that the arrangement shown in Fig. 3
gives surprisingly good results.

As shown in the figure, an ordinary
transmitter or microphone button,
after being placed inside of the phoro-
graph tone arm, is connected to the
usual microphone transformer, and
thence to the amplifier.

The experimenter may wish to ex-
periment with direct coupling, by
wedging the mierephone unit solidly
against the tone arm, or with acoustic
coupling by interpesing sponge rub-
ber between the edge of the button
and the wall of the tone arm.

A HANDY TOOL
Maurice B, Knight

HE best kink I know of is a tool de-

signed by the writer used in his shop.
In Fig. 4 this instrument is illustrated.

It is made of a piece of brass red,
12 ins. long and % in. in diameter. It
is ground to the shape shown; hack
saw a slot 1 in. deep at each end to
obtain the required sp.ing effect.

This little tool will not only enable
serews to be placed in otherwise inae-
cessible positions, but also makes it
convenient to start nuts in out-of-the-
way places in order that the socket
wrench may be brought into use.

YOLTAGE DOUBLING CIRCUIT
Joe Reilly
MA.\'Y, many times have I wanted

to raise the voltage from my “B”
unit, but just as many times have [

failed. Finally, I hit upon the scheme
shown in Fig. 5. Since hitting on the
idea, I came across several similar

schemes—which always happens to me
—but thought the circuit may help an-
other unfortunate brother.

As may be seen, dry rectifiers are
used, and the condensers should have
a capacity of about 4 mf. Other than
this, the circuit is self explanatory.
This is also the circuit of the device
described in the May, 1932 issue of
RADI0-CRAFT, puge 656,

T_R_A_N_SLORMER RECTIFIER
= | | * =k
1 (=2 ) 1 -
=1 1= ! * ] i
He} H - e —

Fig. §
Yoltage Double Circuit.
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The most

Radio’s Greailest

Complete Directory of Radio Circuit Diagrams—|
in ONE VOLUME of over 2.300 Pages

with Extra Heavy Corver

Looseleaf Bound

Buy this Big Volume on our New

DEFERRED PAYMENT PLAN

Here are two of the meost surprising
announcements that we have ever
made to the radio trade and we know
that it is such good news that every
radio man will be greatly enthused.

FIRST—that the three editions of the
OFFICIAL RADIO SERVICE MAN-
UALS have now been combined into
one big volume of over 2,300 pages.

SECOND—that this new single volume
of consolidated radio circuit dia-
grams and complete radio servicing
course can be bought on a deferred
payment plan—and at a big saving
for you.

It is needless to say how valuable the
OFFICIAL RADIO SERVICE MAN-
UALS have been to members in every
branch of the Radio Industry, and how
many thousands of each edition have
heen sold to manufacturers, jobbers,
dealers, Service Men and experiment-

ers. But we must emphasize this one
fact: Service Men now realize that
they are tremendously handicapped

without the full set of Gernsback Man-
uals, So much so, that those who
have purchased only one or two vol-
umes, are NOW ORDERING THE
MISSING BOOKS. They want their
files to be complete.

The complete book gives you a vol-
ume of over 2,300 pages with over
5.500 diagrams, charts and photos.
There are absolutely no pages or il-
lustrations or diagrams duplicated.

Mail Coupon Today!

o s e b e et
GERNSBACK PUBLICATIONS. dnc.. '

| 9698 Park Place, Now York. N. Y.

| Geudlemen: |
In secordance with your Sperial Offer. 1 enclose l

| bereatth $2.00 as first puyment toward the One

I Volume Radio Manual.  Pleave torward it ta me
womptly.,  Upon receipt of the 1 shall pay

l eapress company $3.00. Thirty days later 1 ahall I
nd you $3.00, and eixty days after receipt of '
swouk«, 1 shall send you my last Payment of 33.00.

1f you want to take advantage of the Special Dis- |
t of 10%, remlit only $12.60 with this coupon

|

|

| |
|
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|

| |

| |

|

There is no radio book published today
which is so modern, up-to-the-minute,
and which contains so much useful in-
formation as is to be found in this
single volume. It is a book that will
outlast any other radio book in print.
Look carefully at the photograph of
the complete edition on the opposite
page. It measures 9" wide, 12” long,
4% " thick.

Included in this volume is a com-
plete radio servicing course. This
course covers every step needed to

learn the servicing business . . . from
starting in bhusiness . . ., materials
needed . . . and how to go about

servicing receivers and repairing other
radio equipment. This course in it-
self. is actually worth the price of the
entire book.

Our new plan now enables every radio
man te get this single volume—a Com-
plete Directory of all Circuit Dia-
grams, of over 2,300 pages, on de-
ferred payments. You can order this
book immediately—get it in a few
days, and use it while you are doing
servicing work. You can make the
first few calls pay for the entire cost
of the book.

For you to get this book is quite simple
and it is sent to you as soon as your
order is received. You pay for it in
small monthly amounts which can be
taken from your earnings. If you
were to buy the three volumes sep-
arately, the total cost would be $17.00,
including the supplements.

Now you can get the
1931 OFFICIAL RADIO SERVICE
MANUAL, with Supplements,

1932 OFFICIAL RADIO SERVICE
MANUAL, with Supplements,

and the 1933 OFFICIAL RADIO
SERVICE MANUAL Complete

at a big saving.

THE SPECIAL NEW PRICE FOR ALL

THREE MANUALS, WITIH SUPPLE-

MENTS, IN ONE VOLUME, WITH
HEAVY BINDER IS ONLY

511.00

You buy this book this way—
Send $3.00 with order—

Pay $5.00 to Express Company upon
receipt of book.

Send $3.00 thirty days after receipt
of book.

Send $3.00 sixty days after receipt of
book.

Total $14.00.

IF THE ENTIRE AMOUNT IS SENT
WITH YOUR ORDER, WE WILL
ALLOW YOU A 109, DISCOUNT.
THIS CAN BE DEDUCTED FROM
YOUR REMITTANCE.

IMMEDIATE SHIPMENT

Over 2.300 Pages

Over 3.300 Hustrations

THIS IS THE GREATEST SINGLE
VOLUME RADIO BOOK IN PRINT TODAY

GERNSBACK PUBLICATIONS, Inec.

96-98 Park Place

New York, N. Y.

RADIO-CRAFT

www americanradiohistorv com

for FEBRUARY, 1933


www.americanradiohistory.com

Servicing Book!

Over
o 2,300 pages

Over
3,300
illustra-

tions

e S el . Uiz
RADIO-CRAFT for FEBRUARY, 1933



www.americanradiohistory.com

RADIO-CRAFT'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe theso rules:

Furnish sufficient information, and draw a careful diagram when
needed, to explain your meaning; use only one side of the paper.

List each question.

Those Questions which are found to represent the greatest general
to the extent that space permm

interest will be published here,
At least five weeks must elapse between the receipt of a Qquestion

Replies, magazines,

Inquiries
Other inquiries should
misunderstanding.

and the appearance of its answer here.
ete.,
can be answered by mail
25 cents (sramps) for each separate Queshon

sent C. O. D.
only when acompanied by

cannot be

be marked ''For Publication,” to aveoid

SET SENSITIVITY—"'MICROVOLTS-PER-

METER"—CORRECTION
(183) Mr. Basil Farragut, Chicopee Falls,
Mass,
(Q.1.) What is the difference between a set

with a senxitivity of perhaps 1, microvolt and

another of 0.l-microvolt?
{A.1.) This question is perhaps most
easily anawered by considering two actual

receivers of similar type but havinz different
comparison
receivers
The model 61 superhetero-
in Ramo CRAFT Data
Sheet No. 75, October, 1932, has a sensitivity
is equivalent
mode! 88
has a sensitivity
0.025-microvolt-
The circuit of the latter instru-

desrees of sensitivity., For this
we are using the automotive
Galvin Mfgr, Co.

dyne recciver shown
of 1. microvalt absolute (this
to 0.26-microvolt-per-meter) ;
superheterodyne receiver
0.1-microvolt absolute
per-meter).

{or

the

of

of

e

of 10 microvolts; in the type 88 receiver a
power output of 2.5 watts is obtained with an
input potential of 4 microvolts.

A receiver of more simple design, the type
5T71 T. R. F. set, has a sensitivity of b
microvolts absolute (1.25 microvolts-per-
meter). With an input of 30 microvolts
there is obtained a power output of 900 milli-
wutts. The schematie cireuit is Fig. Q. 183 B.

Incidentally, the models 61 and 88 super-
heterodyne receivers have an L. F. of 176 ke.,
and the tuning condensers have a ecapacity
of 367 mmf.: the oscillntor plates nre shapal

(Q.2) What ix the difference between the
terms  “microvolts™  and ‘microvolts-per-
meter” ?

{A.2) The term mierovolts is
alone—the correct designation is
absolute” or “microvolts.per-meter.” The
term microvolts-per-meter is based on the
use of a theoreticully perfect antenna ele-

not used
““‘micravolts

microvolits absolute: per meter above ground.
a more convehient fixure to use, would bhe
one-quurter of this, or the number of micro-
volti-per-meter  (thus, a wood antenna 3¥.34
ft. (12 meters) above a goed ground would
huve A pickup three times as greal as the
Cstamdard.”’ in terma of  mierovolts  absolate.
or 12 times us great in terms of microvolls-
ner-meter,

The senaitivity is determined by adjusting
the microvolt output of a calibrated A, F.
modulated. K. F. oscillator connected to the
input of the receiver until the audio outimt
of the set asx imdieated on an A. I, outhut
meter is the rated output of the power tubes.
This sequence of operations is indicated in
the black illustration. Fir. Q. 183C. The in-
duetance L in the stundard or “dummy” an-
tenna mav be made by winding 50 T. of No.
28 D. C. C. wire on a form % -in. in diameter.
which is designed to simulate the character-

ment is shown in Fig. Q. 183 A. vated four meters (13.12 ft.) above a thea- istics of onr ‘‘thevretically perfect” antenna
In the type 61 receiver a power output of retieally perfect ground. Measurements made elevated four meters above ground.
2 watts is obtained with an input potential with such antenna conditions are indicated as (Conlinucd on page 495}
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L. W. TUNER
(Continuved from page 461)

~German, U.S.S.R., French and English
stations on their long waves, above the
American “broadeast” band—and quite an-
other in its acecomplishment.

The following factors were found in the
equation: Ovwerall =sensitivity, selectivity,
threshold  scensitivity, zero-beat tuning,
cross-talk, and output volume.

The first consideration is “overall sen-
sitivity,” or the “gain” of the tuner chassis.
Anyone who has experimented with long-
wave phone reception will verify the state-
ment that extreme sensitivity is absolutely
essential.  Preliminary work indicated that
a minimum of three secreen-grid tubes
would be required, plus a sereen-grid detee-
tor. Resistor R1 controls the overall sen-
sitivity of the set, while resistor R4 estab-
lirhes a minimum bias which prevents the
R.F. tubes beceming detectors at low input
signal levels. Adequate bypassing prevents
parasitic circuit osecillation.

Long-Wave Band Selector

It was then found that the set would be
quite useless unless some means could be
provided to eliminate static, code signals,
and cross-talk due to adjacent-channel re-
ception.  Since ‘*‘high-gain” R.F. trans-
formers were required in connection with
the screen-grid tubes, it was found that
the four tuned input circuits were not quite

sufficient, therefore, the circuit of L3, Li

wius arranged as a bande-selector.

To evercome the loss occasioned by the
use of this band-selector, and to maintain
high threshold sensitivity at the detector, a
regenerative circuit was used for V4. For
continuous-wave code reception, and to fur-
nish zero-beat tuning as a convenient
means of locating the phone stations, this
cireuit is permitted to oscillate.

The high degree of selectivity obtained
thruugh the use of four tuncd stages and
a hand-seleetor, plus a regenerative de-
tector, makes it cut side-bands. However,
side-band cutting and regeneration are
desirahle factors, since fidelity is of less
importance than DX (long distance) re-
ception.

To still further enhance the threshold
sensitivity of the detector, a grid-leak-and-
condenser circuit is used. The grid leak,
R3. iz one of the panel controls. The sun-
sitivity and. to a certain extent, selectivity
(as determined by the degree of regener-
ation), and the reception of CW. code
signals and broadeast station carriers (by
“spilling over” or oscillating the detector
circuit), are under the control of R2, which
varies the screen-grid voltage of V4,

To prevent high input signal levels
causing the control-grids of the R.F. am-
plifiers to go positive, type '35 tubes were
sclected, beeause of their variable-mu char-
acteristie, as V1, V2, V3. This prevents
“cross-talk’ or adjacent-channel interfer-
ence due to the R.F. amplifier tubes be-
coming detectors.

The output volume is dependent upon the
circuit arrangement following V4, and is
entirely a1 matter of individual nreference.
In the writer's design, for instance, the
detector is connected to a type 24 first A.F.
amplificr  (through the operation of a
masxter change-over switeh which connects
the assemhly as a short-wave, broadeast,
or long-wave 1eceiver}), and the 24 is
coupled to a single *17. Resistors R5 and
R& (in the separate A. F. amplifier) are
adjusted for best results and then left at
this setting. Another experimental ex-
pedient, to secure better ganging, was the
use of a panel-operated variable condenser
as C1A, in lieu of the unit supplied with
the condenser gang.

Coil Construction

The long-wave transformers were made
as follows: Kach secondary (except that
of L) is made by winding 180 T. No. 36
enam. wire, leaving a space of %-in., and

(Continued on page 421)
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MEN!?

Get This New
1(R)C RESISTOR INDICATOR

An ingenious device which tells INSTANTLY the re-
placement value of any burned out or damaged resistor,

Small, compact, neatly boxed—slips into vour vest

pocket.

stant companion on every repair job.

Devised by I. R. C. engineers to be your con-

Complete infor-
mation on operation

List price $4.
Canada)

Sold for $2.40 NET to
Dealers and Servicemen (Higher in

goes with it.

FREE with the

NEW I|. R. C. COMBINATION KIT No. 6

This most valuable of all Kits, is a permanent steel
cabinet for your service bhench.

Contains V; Waltt, 1

Watt and 2 Watt Metallized Resistors and 5 Watt and 11)
Watt Power Wire Wound Units—all in the most popular

ranges used in all makes of radio sets,
ments also for screws, nuts, bholts and various service
An orderly method of keeping resistors and equip-
Stock card in lid acts as quick reminder for re-

tools.
ment.

Has compart-

plenishing stock. Once you see this Kit, you’ll give it a

List price of Kit $30. Sold for $16.50

net to Dealers and Servicemen

(Higher in Canada) with free sales
helps listed in coupon.

hearty welcome and a per-
manent home on your bench.
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AERO

INTERNATIONAL
ALL WAVE 11-TUBE
SUPERHETERODYNE DE LUXE

Completely Assembled
[\;Vi'rh 2 Matched Full
ynamic

Speakers 9.75
At last! World wide re-
ception at A sane_ price.
15 to 550 meters. Besides
the regular broadeast
band, it brings in for-

eign programs, amateurs,
police calls, ships at sea and acroplanes. One
Jial contral, No plug in coils. Latest super-
phonic tubes.

AERO 4-TUBE MIDGET

$10.95 less tubes
2.95 kit of tubes

The lowest priced quality
Midget Receiver on the mar-
ket today. Very selective,
brings in long distance like
local Btations.

AERO 5-TUBE MIDGET $11.90
AERO 6-TUBE MIDGET . 18.50

AERO WORLD WIDE

1-Tube SHORT WAYE
55 SET for Head-
. 5 phone Operation
Listen in DIRECT t;l‘ Lon-
|
Afres and other hrondoas
ing stations throughout the
world via short waves. Your
ordinary recelver cannot tune
in these low wauve statlons,
WORLD-WIDE _ RE{
ER gels 13 1o 500 merers,
Aets 2-7Tube Xhort Wave Set
$8.75, The <ame as above

tet but it has 1 stage of Andin Frequency added to 11,

Write for Complete Catalogue.

CHARLES HOODWIN CO.

4240 Lincoln Ave., Dept. B-150 Chicago

100
VALUABLE PRIZES
For
SERVICE MEN
DEALERS
EXPERIMENTERS
AMATEURS

$485.00

TOBE Interference
Locator and Signal
Strength Meter

2nd and $365.00

3d Prizes TOBE Noise

Locators

OTHER WONDER-
FUL PRIZES GIVEN
AWAY FREE

IN THE TOBE CONDENSER
CONTEST.

Get your entry blank today at your jobber
or write direct to the Contest Editor.

TOBE DEUTSCHMANN CORP.

Canton, M

|st
Prize
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INTERESTING LOUDSPEAKER FACTS

(Continued from page 467)

due to them. Thus, the entire theory of having
two differently peaked speakers is broken down,
for if there are no sharp peaks to be compen-
sated for, then there surely is no need of delib-
erately putting these peaks into the design of
the reproducers.

If, now, these two excellent. well-designed
speakers arc connected across the amplifier out-
put, then the question of doubling the high fre-
queney distortion lvoms up st once. The ideal
solution to the problem would be to use a third
speaker especially designed for the higher fre-
quencies. Then, by shunting both original
speakers with low-pass filters, and by using a
~imple high-pass filter on the high-frequency
speaker. each will reproduce only three frequen-
cics that are passed by the filters. At the same
time, advantage is taken of the low-frequeney
zain (as shown by Wolff), but with the ¢limina-
tion of the frequeney distortion in the hisgher
frequencies.  This is shown in Fig 4A.

If the use of a third speaker is not desired,
then one of the two original speakers should
have n low-frequencey filter across it, so desizned
ax to eut off sharply at about 800 cycles, which
is the obtimum value of the low-frequency xain
through this arrangement (Iig, 4B}, If this is
done, then only one speaker will operate on the
higher frequencies, with the result that high-fre-
auency distortion eould be no greater than that
obtained with a single speaker.

Many manufacturers huave claimed that the
frequencies above 5.000 cyeles are valueless, and
only give the listener the impression of consider-
able backzround noise. However, it is an acty-
ality that certain musical instruments, voices and
miny common sounds such as handelapping, or
the jingling of keys or coin have harmonics or
overtones which make a system of ood repro-
duetion have a decided laek of brillianee, if fre-
quencies above 5,000 cyeles are climinated.

In conjunction with this, is the faet that the
present engineering trend is toward the repro-

duction of the higher frequencies, aud this is
evidenced by the work of the Bell Tel. Labs.,
whose work with new type phonograph record-
ings has already bcen mentioned, Now, so far
as the broadcaster is concerned, it is an estab-
lished fact that the averawe broadeaster is satise
ficd if his station is transmitting up to 5,000
eycles. There is nothing in the Federal Laws
that prohibits the broadeaster from transmitting
more than 7.000 cycles, if he can do it. Broad-
casters are separated by a 10 ke, band width; but
this separation applies to the carrier frequency,
and if it were possible to transmit up to .say,
7.500 eveles, the listener would find it advan-
tugeous to have a reeeiver capuble of reprodue-
ing thesc higher frequencies, as there is a real-
ism that is entirely lacking when these frequen-
cies are absent. Unfortunately, our wire teles
phone network linea have difficulty in transmit-
ting over about 6,000 cycles; but when we con-
sider the average radio receiver, we find that
there are very few that even reproduce as high
as 4,000 cyeles!

Thus, it becomes at onee evident, that pos-
sibly the best arrangement of speahers for the
home receiver is one in which these higher fre-
quencics can be reproduced, Thougzh some may
consider the tone control a contaminator of xood
music. nevertheless if such a high frequency
system were incorporated it would also be good
policy to have a tone control that would cut
down to about 4,000 eycles as there are many
people who do not appreciate true reproduction.
but like only to listen to the lower frequencies.

The high-frequeney speaker should start work-
ing at about 2.000 cycles, and go to the highest
frequency desired without breaking up. The
:peaker that is uscd by the Bell Lab. is shown
in Fig. 1. Personally, 1 believe that a good

dynamic unit with a small molded c¢one will
prove more satisfactory than the RBell Labs
spenker, but, of course, this remains to be

pl‘(l\'t‘d.

SLEUTHING FOR STATIC

(Continued from page 469)

per-meter.  This whole amplifier, which covers a
spectrum fram 530 to 1.5%0 ke, is= 8o designed
and ~hielded that if the six-foot teleseopic rud
antenna is removed, the instrument may be
placed in a loeation where the ficld strength is
as wreat ax 10.000 microvults-per-meter without
wiving an appreciable indication on the meter !

The Schematic Circuit

The dingram of the ~232" receiver is pub-
linhed for the first time (without the signal-
penerator portion of the cireuit) in Fig. 1, It
will be noted that a resistance-coupled A. F.
sy=tem i8 cmployed, with a type '30 tube in
the last stage feeding into an output trans-
former, T. As the instrument is designed to
be as light as possible, it was not found feas-
ille to even use the type '31 power tube in
the last =tage. as this would draw consider-
ably more power from the small "A” and "B”
batteries,

The output meter recording the intensity of
the signals is eritically damped to a half-see-
ond period. Considerable experimentingz has
~hown that if an undamped meter iz employed,
the pulse type of interference, such as emitted
by various devices, would give a #reater in-

| dieation on the meter than eorona, ete., where-

as. the latter is more disturbing to a broad-
cast program. Alse, if the meter has too
short a period, ordinary interference or broad-
cast signals will be extremely difficult to read,
ax the indication of the meter will follow the
intensity of the signal too closely rather than
indicate somewhat average values. Thus the
meter employed is designed to give a fairly
accurate value of the intensities of all types
of interference as to their effect in disturbing
broadcast Programs.

A bignal generator is incorporated in the
same case with the receiver so that the in-
tensity or noise range of any signal may be
measured in terms of microvolts-per-meter.
Adding this generator presents a number of
problems. First, the generator must be total-
ly shielded so that its signals enter the re-
ceiver only through the calibrated attenuator,
which varies the input frem 0.5-microvolt-per-
meter to 50,000 microvolts-per-meter. Then,

RADIO-CRAFT
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too. its output waveform should bhe designed
to simulate “noeisc’” (interference) rather than
a pure note: also, like normal statie {interfer-
enee), the signal should blanket the entire broad-
ecast band of 560 to 1,500 ke. with an intensity
depending upon the setting of the calibrated ate
tenuator,

In this design a multi-vibrator system is
used and set to give out approximately a 120-
cyele note: its harmonics extend to all fre-
quencies in the broadcast speetrum. Although
the intensity of the harmonics diminishes as
the frequency increases, whieh would mean
thnt the input of the set would ehange quite
radieally with the frequeney at whieh the re-
ceiver may be tuned, with the present design
these characteristics c¢an be smoothed out by
filter eircuits.

The instrument measures only & x 1272 x
14 ins.: with batteries, antenna and all equip-
ment. including the headphones, the weight is
slightly less than 31 Ibs.

Operating Procedure

Now let us travel around a bit with the
Service Man and find out just what is his pro-
cedure in shooting trouble., His firat step,
upon arriving at his destination, is to connect
the home antenna to the interference locator,
after having remuved the ceollapsible rod an-
tenna. Then he tunes in a broadeast station
and sets the volume control 8o that the meter
gives about fuil-scale reading. By the turn
of a switch the signal generator is started and
correetly connected to the interference meter:
then, by turning a knob, the generated signal
is brought to the same mcter reading as that
previously obtained for the broadcast signal.
Interpreting the setting of the generator at-
tenuator dial by means of a curve (calibrated
for the individual interference meter) gives
the intensity of the signal in microvolts. This
process is repeated for the interference, and
the ratio of signal-to-interference can be read-
ily calculated.

If the complainant's set is of the A_ C. type,
it is necessary to conmect the interference lo-
cator to the light-line through an adapter, to
determine whether the interference is being

FEBRUARY, 1933
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pleked up “backward”; that is, via the light-
line putlet. through the power pack, and thence
into the tuner portion of the receiver chassis.
Usually, the interference is picked up over
the antennu, and a survey {(with the locator)
of the immediate surroundings will show
whether a chanre in direction. or position. or
both, of the complainant’s antenna would help
him. Figure C illustrates a test of this type.
If the interference is sufficient to warrant lo-
catini its source, the trouble-shooter takes his
car and munkes a compiete survey of the sur-
roundini territory. taking intensity readins
Faults in power systems are located in the
same manner. as shown in Fig. . After some
experiefice, it is quite euasy to run Jdown and
determine the orizin of interference.

The interference meter may also be used in
determinini field sireniths of various stations
at different times of the day. For instance,
one evening WEAF (New York) had a field
strength  of 38 microvolts-per-meter, while
in the daytime the fixure had dropped to less
than 3 microvolts-per-meter. In another in
stance KFI (Los Angeles) had a tield strenwth
of 2 microvolts-per-meter, and KNX (Holly.
wood) 1'. microvoelts-per-meter, at Winches-
ter, Mass.,, one morning at 2 a. m.

The writer feels that the tynpe 232 inter.
ferente locator has opened for Proyressive
radio service stations a new field and source
of incume. A mun eunipped with ane of thesc
instruments and having » reasonable knowl-

edge of the art will be capable of enguwing |

in the work of making interference surveys

|
for & good muny cities and towns now des-

perately in need of such service.

Finally, the writer wishes to point out an
entirely new and hitherto unheard summeon
by Opportunity.” Police radio stations are
springing up throuwghout the country with a
rapidity almost akin to the growth of mush-
rooms. Strance 1o relate, there s seldom any
effort made to take field intensity measure-
ments to determine the most suitable location
for the transmitter. a procedure which in many
instanees would effect a saving of thousands
of dollars and permit good reception in dis-
tricts which otherwise would not be in the
area of good service. Rastanie?

L. W. TUNER

(Continued from page 489)

then winding another 180 T. (The wind
ing length of each section is 1 in.)

The secondary of L3 has 175 T. per sce
tion. The secondary sections of L5 are
separated only 1/64-in. All the secondaries
are wound on a tube 1%-in. in dia.

The primaries of all the coil units are
wound aver the filament end of the re-
spective secondaries, No, 36 enam. wire
being used. I'vimary and secondary are
separated by one layer of Empire cloth. A
tabulation of ceil turns s given below:

Coil Pritanry Secondary
L1 10 360

11 Th 360

| (. 31

14 s BT

L5 75 360

The R.F. choke, R.F.C., iz made by wind
ing two two-section lavers, one over the
other, on u form 1%-in. in dia.. using No.
36 enanm. wi The first and secand see-
tions of each laver are spaced 3,16 in.
After the first layer of 380 turns (180
turns in each =ection of each layer) is
completed, three Liyers of Empire cloth are
wound over the secondary and the second
layer of 160 turns ix wound; the starting
lead of the second layver is cut back direet-
ly across the first layer (inside the tube),
to a position directly over the starting lead
of the first laver.

List of Parts
One Clarostat long-wave coil kit (see
text), L1 to La;
One special R.F. choke (see text), R.F.

‘One Pilot J-gang condenszer (with trim-
mers). 330 mmf., C1 to C4;

One Pilot 2-gang condenser (with trim- |

mers), 350 mmf., C4, Cb;
One Pilot midget condenser, Ao nf..
CraA:
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AMAZINGLY NEW
1933 RADIO RECEIVERS

Beautiful Cabinets—Not to be Compared
with any other line on the market . . . .

OUR PRICES BEAT ANY LINE SOLD COMPARABLE IN QUALITY

RE

RADIO CMMSQS

.’ We are the /argesi exclusive prodncers of midget
| radios in the world,

Model AC-25.795 PRICE
TUBE COMPLETE
RADIO WilH

CUNNINGHAM

| USING TUBES
[ 1-C56; 1-C57; 1-C58;

1-C47; and 1-C80
| CUNNINGHAM
| TUBES

FOR RURAL
COMMUNITIES FOR RURAL COM-

MUNITIES

$19.95

| Model AC-35-916 us-
ing 2-C57; |-C58;
1-C47 and |-C80

T'I‘he Sauire Radio Receiver is the fast word In radio
neineering design.  Mr. Frank Souire hys been in
ulio since 1008. begianing his career with A, H. uels are ysed In the comstructlon of our receisers
tirehe & Company. he served the Delorest Co The eablnet is of beuutiful oriental salnui, ex-
any a3 ehiel englneer for slx years. aml has been tremely praeeful in  deslgn. with ftuted legs und
vabgnsible for fhe desitns of most of 1he radio re- pilasters. It is sturcdily construeted to last a life
elvers pow on the market. time.  Helght 297; Wildth 17%": Depth 93,%,
| Mie ehussis in the radlo cablnet ubove is the result The receiver enploys a Rola Dynamie speaker which
of Years of cxDerlence. Al parts arc mounled a3 most rullo peoble know is the fimest speaker on
n -teel. Sueh famous radio parts us Dubllier, Rolu, the market.  The set utllizes the new 58-57-58 gerles
Hanmarlunid, Cunningham, Centralab. Crowe. General tules.  ‘This set has = 4000 mile recelving range
< i, Cutler-Hammer, AcTovox and other prod- without noise or hum.

WRITE FOR CIRCULAR. WE MANUFACTURE 22 DIFFERENT MODEL RECEIVERS
AND CHASSES

DEALERS! Write for Exclusive Territmj'.

Licensed under patents granted
RADIO CORPORATION OF AMERICA—GENERAL ELECTRIC—WESTERN ELECTRIC—
AMERICAN TELEPHONE & TELEGRAPH COMPANY—WESTINGHOUSE ELEC. & MFG. CQ.
AND THE HAZELTINE CORPORATION

| RADIO CHASSIS, INC.

{Formerly Marquette Radio. Inc.)
112-116 West |18th Street New York, N. Y.

Export Department: 1457 Broadway, New York, N. Y.
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Attention
Supreme
Jewel
Weston
Owners!

Have your old Model Diagno-
meters or Analysers converted
or remanufactured to 'this new
and modern instrument just
announced.

NI

The many exclusive features of the
new Model 400-C will amaze you—
complete resistance analysis directly

ot the analyzer pancel. all tubes, 4. 5.
6. 7. prong types WITHOUT adap-

ters, tube  tester, c:lp:u‘itm‘ tester,
shielded oscillator, ete. And the hest
part is that we save vou real money
by using the meters, resistors, ete..
from vyour old instrument.  Many
combinations to choose from—many
prices.

Send Today

e —— e — — — — ——

r
|
| SUPREME INSTRUMENTS CORPORATION
455 Supreme Bldg.. Greenwood, Miss.
l P
Please ~end me withont olligation )our new
| cocnlar 400-C and include all data awd prices
of modernizing my
| e
|
|
|

|
|
|
Mnadsser, Make Mudel I
|
Nt |
Aldiess :
| iy State | |
492

{ If, for example.

A. C. METERLESS TUBE TESTER

(Continued from page 473)

audio transformer. AT. A varfable-ratio AF.
transformer is used in this circuit because the
pairs of terminals, chosen, work very hicely to
give the best results for all makes of tubes; al-
though any make of transformer may be used
if & special chart is made. The use of the
parts specified is advised, as it simplifies con-
struction and obviates any extra work.

Inside the box we mount the filament trans-
forner FT at the top, and the audio trans-
former AT at the bottom, as shown in Fig. B,
making sure that no hum is induced intu the
latter by coupling. The correct placement may
ecasily be determined by connecting phone
tips to terminals G8 and F6 of AT and listen-
ing for hum as FT is turned on and AT is
placed close to it. When the 60-eyvcele hum
is heard, rotate AT 90 Jegrees and the hum
will disappear. The *C" battery is held close
to FT by a removable strip of wood to allow
replacement at the rare intervals when neces-
sary.

The wires running from the box to the
pane]l may be tied into a cable with string to
allow the panel to be mounted and removed
without entangling alliances. Be sure to mark
which throw of the toxgle switches is which
to avoid puesswork ~fier the panel is mounted.
The binding posts provided for the measure-
ment of filament voltage. HH, and “C"” hattery
voltage, CC, are convenient for cheeking volt-
axes, though not necessary for actual opera-
tion. Nu great precaulions are ncecessary to
avold coupling between leads in this eircuit,
except to twist the A.C. leads if they are too
lonsz,

In connecting the potentiometer be sure
that the phus end of the "C' hattery connects
to the end of R3 marked 1, which is the last
tap when R2 is rotated to the right. otherwise
the readinks will be reversed. The method of
using a flexible lead from the screen terminal
of the 6-prong socket was used because this
Jead remains connected to the P binding pust
for all tubes except in the one case when test-
ing the triode section of the 55. This infre-
quent use does not warrant providing a switch,

Operation

I'ruceeding now with the operation of the
tester. all switehes are thrown to their normal
position as shown in Fig. 2 and (N} on the
chart. Luocate the tube type number on the
chart and set the switches and rheostat to the
points given. Rotate the potentiometer dial.
R3, from its 10 position toward the right un-
1il a note is heard in the phones. We take as
our figure that number where the tube first
starts oscillating (that is, the highest number).
the note is first heard at 8
(thouxh naturally it will he heard at all num-
hers less than 8, in the case of a '27 tube) we
consult the chart for the limits of a good tube,
and since, in this ¢ase, 10 to 5 means it is sat-
isfactory, the tube is rated "good.”

In the case of heater tubes, try the R3 dial
about three times to et the same point of ini-
tial oscillation. in order to be sure that the
tuhe is neither heating up nor cooling off while
it is being tested. For non-heater (filament
type) tubes, with R3 dial at some low number,
rotate R4 (center-tap dial) either way. until
the 60-cyele hum is least noticeable. There
will be no trouble in distinguishing the much
higher piteh of the tube oscillation from the
60-cycle hum., With R4 set, use Jdin] R3 to get
the figure for the tube. as described before.
If the tube does not oscillate, disconnect one
phone tip and tap it to its binding post to
provide excitation for the circuit. 1f nothing,
or only a elick. is heard, you may be sure that
the tube is unsatisfaetory. If a voltmeter is
used to cheek the filament voltage, at the
filament terminals of the socket {(binding pcsts
HH)., it should read 1.5 volts, when a '27 tube
i= being tested.

Tube Rating Chart

A chart is #iven to interpret the reading of

. dial R3 in terms of the worth of the tube. It

is based on results obtained from many tubes
of each of the forty tyves listed, As ex-
plained before, it is not valid except with the
same make of major apparatus listed at the
end of the article,

To make an individual chart, obtain read-
ings on the finished tester for tubes known to

RADIO-CRAFT
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he good, weak, or worthless, using the same
R2 and switch settings as listed for tubes
having the saume filament voltage and socket
connections. In setting the limits for each
class according to these readings, the limits
will naturally be more accurate as the number
of readings that are obtained for tubes of any
wiven type are increased. ‘The chart is reliable
for all the tubes listed and can be extended at
will. Those positions of the switches which
vary from the normal position, for each type
of tube, are given, but it may be well to clas-
sify the switches as follows: ,
SW.1, On-off switch for "A” supply and
for “C” battery to prevent drain through
potentiometier, R3.
SW.2, switched off for 2-volt tubes,
inserting the extra 10 ohm resistance.
SW.2. thrown to P for sc¢reen-grid tubes.
SW.1. thrown to P for pentodes,
SW.5, thrown to HI. for all tubes not taken
care of hy the LO. windinsg,
. (Note: 5 V. tubes are tested on
winding.)
Fl.. thrown to F for testing the triode part
of the 55.
Ge, the grid eap, which naturally must be
attached to the cap of the tube.

thus

the LO.

Optional Addition

It will be noted that the c¢hart does not in-
clude the rectifying tubes. {such as, the "80,
¢te.).  Rectifiers. however, can be tested. The
additjonal circuit and test parts are shown
in Figs. 8 and C. It was purposely not in-
cluded in Fig. 2 because, in the writer's onin-
ion, it is unnecessary and adds to the cost and
complexity of the cireunit, The most satisfue-
tory test for a rectifier. the ‘80, for example,
is to substitute a spare, ®Kood tube in the
socket of the guestionable "80 and note any
change in the vutput of the set., Where, or-
dinarily. substitution of vne tube at a time in
a multi-tube sct is a very doubtful method.
we have a pos&itivre test in this case, since we
can eliminate consideration of the other tubes
in the set by first testinZ them on the tester.
This confines the test by subsatitution to the
'80 only. and removes the previous objection.
By taking advantage of this fact, we can avoid
the additional cost and the use of any high
power.

Figure 3 is wmiven, then, for those cases
where the substitution test for rectifiers can-
not be used. The scheme employed is to use

the rectified output of the 80 tube, being
tvasted, as plate voltage instead of the 71 V.
battery. This plate voltage will then deter-

mine the worth of the '80 when it is appled
to the plate of a standard, 27 tube (a pood
tube, which now becomes one of the acces-
sories of the tester) to cause an audible oscil-
lation. Thus, in Fix. 3, a good '80 being
tested will supply about 80 ma. throuzh the
1.800-0hm resistor R5 and 50-ohm potentiom-
eter R6 connected in series. The voltage
developed acruss R6 (about 4 volts) is then
used as plate voltage on the standard ‘27 tube
in the tester socket, and will cause a note to
De heard at 8, let us say, as the R6 dial is
rotated, When a poor '80 is beink tested, its
sutpui, being lower, will cause less voltaKe
aeross Ré and we will have to turn the R6
dial to a lower number {(e. ¢. 2) to find enouxh
pogitive voltage to start the eoscillation. By
consulting the rectifier chart, we then inter-
pret the hirrher dial reading in terms of great-
cer nutput and therefore greater worth of the
*%0 tube (or the 82 or $3) beink tested. The
'27 tube was arbitrarily chosen as the stand-
ard because of the ease with which it oseil-
Intes.

In practiee, then, after the 27 tube is in-
serted and is oscillating in its regular testing
circtit, conneet the rectifier unit to the tester,
Fig. 2. The phone tip I'hA is removed and
inserted ir pin-jack D'hli, (as shown by the
dotted lines) thus connecting Ro in place of R3.
With the rectifier turned on, and SW.7 thrown
to 5 voltx for the "80 tube, rotate dial R6
until a note is firsz heard in the phones. The
chart is then eonsvlted for this reading as be-
fore. riving the worth of the '80.

In constructing this unit. the usual care
nuist be talken with the insulation of the high
voltage leads. Since R5 becomes warm with

(Continued on page 307)
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OPERATING NOTES

(Continued from page 479)

the npper amplitier, of a well-known installa.
tion. This equipment is of the rack and panel
type, and containg two main amplifiers of three
stages, dauble push-pull each. There are the nec-
ewsary multi-contact switches to switch in re-
production from two sound heads, or from two
pickups located near the projectors. Another
multi-contact, double-throw switch selects the in-
put of the amplificr to be used at the running:
still another double-throw =switch connects the
output of either amplifier in use to the dynamic
speakers behind the serceen. At the upper end
of the panel are two milliammeters with switch-
board cords and plugs to read the plate eurrent
of the tubes in either of the main amplifiers,
the plate current of the tubes in the head ampli-
fiors on the wall, and al<o the voltage of the
"B batteries.

When the upper main amplifier wax switehed
on for use, reproduction was very wenk, hut full
volume could be restored by snapping the field
switeh of the monitor speaker off and then on.

Sometimes there was difficulty in maintaiving
the correct velume level during the prograim.
IThe first thing that the writer did was te

mensire the operating voltages during the fud-
ing: these weore found to be correct, Then new
tubex of known ouality were tried.  Still the
trauble remained,  The writer, working on the
theary that a faulty connection somewhere was
causing  the treunble, triel rocking the tubes
around in their sockets. but there was no in-
ercase in volume.  This eliminated the possibil-
ity of bad tube contacts eausing the trouble.
Since  peproduction from  the hend amplitiers
passed through two seleetor switehes assoeinted
with thut amplifier there was u chanve that dirt

on the cuntacts was cauwsing the tronhle,  The
writer burnislred these contacts with a relay
contaet bhurnisher, and made eardboard tubes to
fit over the =switches, keeping out dust in the
future. However, this did not  remedy  the
trouble.  Fully rexdizing that there eauld be
badly  solderal  connection  somewhere, he  re-
sodderinl every wire aml connection with a hot

iron, and was confilent that this would put an
¢nd to the trouble, but he was hadly disappointed.

After a serious ~tudy of the circuits, and some
theorizing, the writer deeided to concentrate on
the audio transformers, which are a combination
of resistunee, condenser, and choke eoupling,
which accounts for a goad fidelity of reprodue-
tion in this amplitier. Believime that Jeakaxe,
or intermittent open eircuiting of the coupling
condensers might eauwse thiz trouble of fading,
the writer tested those in cach transformer at
a hivher voltape than normal,  Each condenser
hod a small leakag: of around thirteen megohms,
‘I'hix =ecemed to be normal, as nlb of them were
the ~ame.  Since the condewsers in cach trans-
former unit were tested, the shell waz rappel
smartly with a screw driver to locate possible
circuits  within,  However, these  tests
showed pothing,  The writer, despite all tests
aml the possibility of trouble in some other unit,
~till il A huanch that the trouble was in these

open

auwdios, aml he had to try the Inst resort to
prove it.
Since there are two amplifiers exactly alike

in the installation. one heing the auxiliary, or
alternate, the writer decided that the only way
to find the trouble was to exchange parts from
the amplifier affected to the spare, One by one
the audios were transferred  hetween the two
amplifiers, until the writer wax clated to abserve
that the seeond amplifier had the fading trouble.
In thizx manner the trouble sas definitely ecen-
tered on one of the awdios, Up to this time,
just what the trouble is with this transformer
has not bheen definitely determined, as it tests
O.K, in every respect. The writer does not be-
licwe that heating and intermittent openimez of
the transformer primary circuit is the cause of
the trouble. since the trouble was in existence
when the amplifier was first turned
therefore, the transformers were cold,

The writer was workinge a certain
whivh had lew volume, All ordinary procedures
were tried without good results, and the writer
spent mueh time on it. A conneetion to eon-
nection test with a4 low reading shmmeter, look-
ing for bad connectivnz, revealed nothing, Pres.
sure on the condenser zang assembly which was
A separate unit holted to the chassis, c¢aused
the volume to be suddenly restored. Tightening
up these bolts remedied the trouble.

on,  and,

on radio
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Majestic 52

A customer hrought the writer a new Ma-
Jestic madel 52 superhet, which would cut in and

out of operation at frequent intervals. “The
Service Man for the company, who sold it
worked on it for a time, but wax unable to
finil the trouble. He returned the set, Llamed

the trouble on a bad tube, and made a serviee
c¢harge. Meanwhile the radio was merrily cut-
ting in and out in a most perplexing manner.
The tube socket veltages, and unit values, were
normal at all times. The writer discovered that
by putting a certnin amount of pressure on the
renr end of the chasxis near the right <ide, he
could cause the radio to cut in and out at will,
Just as it Jid in operation. The chassis was
turned over to expuose the wiring and  units
underneath. Probing among the tube contaets
brought no results, but it was «liscovered that
pulling on the vondenser shown as C-20 in the
service datn on pawe 162 of the February, 1931
tssue of this mawvazine would eause the teouble,
This condenser is o 04-mf. unit,

Woestinghouse WRS

The writer was sent to a home by a dealer
too loeate o rouring noise in a Westinghous
WRS superhet. No noise was appurent st the
tin su tube ket voltages were read, aml
vach tube was tapped to locite posstible Toose
clements within,  The sereen-grid  caps
clesned, salso the prongs, and the aerial aml
ground.  The weiter attributing the trouble to
some Joenl interfer o lasting temporarily, de-
parted, hut made several ealls later to a~certain
the custemer's sati-faction.

ASULE

Several weeks later the customer reported the |

naise hothering again.  The radio was brought
in for o going over, hut gperated well for sever-
al honrs,  Following a definite plan. the writer
discorversd that tipping the radie a little to one
side would cause a short, popping noise, similar
to nreing of a loose connection. Rappinkg smart-
Iy with a serewdriver handle on the radio-fre-
quency chassis which ix separate from the audie-
frequency and power pack chassis, produced
nothing, However rapping on the audio-fres
quency chassis resulted in a popping noise heing
reproduced in the speaker, a sure sign that there
was a loose conneetion within this chassis. Turn-
inw thiz over so as to expose the wiring with
the set still playing, and puiling on the primary
wires of the power transformer, caused this sam«.
popping neise in the speaker. This of course
centered the trouble in the power transformer.

Another Westinghouse superhet had a  per-
plexing  popping noise only at resonance, =0
much like interference that the writer was mis-
lead for a few moments. The fact that the
interference appeared only at resonance point
was  very peeuliar, and unusual. The writer
had u happy thought and adjusted the voice
enil of the Jdynamic speaker, which remedied
the trouble. Thix is the first time that the
writer ever heard speaker rattle, resemble inter-
ference so closely.

Consilering these troubles the writer has come
to the conclusion that when n wood sct analyzer
will not disclose the trouble, then the only thing
to do is to rap smartly, shake, and pull on every
unit and wire in the entire chassis. The iden
i to try aml duplicate the trouble, if possible,
by working on each part as just mentioned.
When a unit is found that causes this trouble
when listurbed by the hand, then it is likely
that it is causing the trouble during the opera-
tion of the set.

NEW RADIO SCHOOL

In these times of depression, many Service
Men  sre turning to  allied fields to help fill
their deflated pockethooks. One of theze allied

fields is refrigeration.
Huving founded the Phlladelphia School of
Wireless Telegraphy in 1912, Mr. J. C. Van

Horn announces that he will open a new school
for instruction in radio and refrigeration in
I'hiladelphia. his home town.

A feature of this achool will be the inclusion

of speeial  refrigeration  servicing courses for
ridio men,

All radio mwen, or men interested in learning
radio. should ecominunicate  with  this  achool.

Write to Ranio-Crart, 98 Park Place, New York,
attention of The New Radio School,

1933
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UPREME
\e vr, ]
ANAVLYZER
Will you spend about 51 per wecek
in 1933 to make several times that
much more, every week, indefinitely ?
To modernize your testing  equip-
nient?  That's how little the “Su-
preme” Analyzer averages you. Giv-
ing you the ease, speed and positive-
ness of the remarkable Supreme Muldi-
meter that insures faster, more profit-
ahle radio servicing. And it takes only
§1 