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TONE CONTROL KIT VOLUME GONTROL KIT
Part  Number 7708—E ight Part  Number 7533—Com
standard four point tone plete with six assorted vnl
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PHILCO BALANCED TUBES (G

Entire Line, including the NEW HIGH EFFICIENCY TYPE which improve the

E n ' ' . tone, increase the power, yet consume less current.
. E i i Quick-heating,

Philco Balanced Tubes better the reception of ANY radio.
powerful, and long lasting.

TYPICAL EXAMPLES OF SPECIAL PRICES ON PHILCO BALANCED TUBES
.« . Similar discounts on all other numbers.

ANY PHILCO PART SHIPPED TO YOU

MICA CONDENSER KIT

e w0 % PARCEL POST AT THE LOWEST PRICE ,."..

dealer price $1.29.

PHILCO OFFICIAL PARTS DISTRIBUTOR

68 Great Jones St., New York, N. Y.




they won’t have to worry about hard times or lay off's.

I've got enough confidence 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 ehance of a life time. Mail the

coupon today and I'll give you all the facts.

FOR YOUR TRAINING

PA“H[RY()IJGRADIJM[

I am making an offer that no other school has dared to do.
I'll take you lere 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 Jot of honest fellows haven’t got a lot of money these
days, but still want to prepare themselves for a real job so

A 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 field of Radie!

TELEVISION ard TALKING PICTURES

Television is already here! Soon there’ll be a demand for TIIOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Ilere is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

PREPARE NOW and be
ready for Radio’s many
opportunities

Forget pay-cuts—lay-offs—unemployment! Don’t be tied down to
an untrained 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, praetical work on aetual Radio, Television and
Sound equipment. Here at Coyne you'll service and operate scores
of modern Radio reccivers, huge Broadcasting equipment, late type
Television apparatus, Talking Picture mnachines, Code transmitters
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 construct Television Receiving Sets and ae-
tually transmit your own Television programs over our mod-
ern Television equipment. You work on real Talking Picture

RADIO-CRAFT for JANUARY, 1933

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 beyond 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 1399

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 13-8H, Chicago, I1l.
Mail Cgupon Today Sor All the Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School

I 5008S. Paulina St., Dept. 13-8H, Chicago, 11l

Dear Mr. Lewis: Send me your big FREE Book; details of
your FREE Employment Service; and tfell me all about your

special offer of allowing me to pay for training on easy monthly
terms after graduation.

Name. s s o tiaed e o boss s dbl 40sems s means Hoih w6 a
Address. .. ...,
City. ..
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THE "TRAUTONIUM,” A NEW MUSICAL RADIO INSTRUMENT.
Complete details for the construction of this electrical musical in-
strument of exceptional usefulness will be described in this
magazine for the first time in this country. This instrument may
be connected to any radio set and is capable of imitating any
musical instrument from a bass drum to a piccolo.

HOW TO ADVERTISE. This is an unusual article on radic advertising
for the Service Man. It is not the ordinary array of stereotyped
material that finds its way into radio literature, but represents the

findings of a man whose job it is to know what advertising is best
for the Service Man.

A LONG-WAVE TUNER CHASSIS. Complete constructional data
of a tuner chassis for the longer wave lengths—from 550 to 2,000
meters—which can pick up foreign broadcasts from this country.
This receiver has actually been used for several months and is not
merely speculative material—it's practical.
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foreign countries, $3.00 a year to cover additional postage.) Entered at
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This special SCOTT-
designed precision in-
strument, found in no
other laboratory,
matches oseillator coils
with the antenna with
which they are used.
So delicate that each
coil is matched to it3
antenna within 25 of &
single turn of wire.

RADIO-CRAFT

Within a carefully
shielded room. from
which all outside dis-
turbancesareexciuded,
SCOTT receivers are
tested on signals sent
within the laboratory
from very latest type
GR standard frequency
generator and a GR
audlo oscillator.

In this electric oven
the *‘climate’” is baked
out of SCOTT trans-
formers, After every
jota of moisture ia
baked out. the parts
aretreated so that they
will alwaysdeliver per-
fect service in any cli-
mate from that of the
Avctic to the humid
heat of the Tropics.

JANUARY,

for

lts What s BEHIND the
'- SCOTT ALL-WAVE

The SCOTT Research
Laboratory is con-
stantly engaged in test-
ing and experimenting
to discover new wayg
and means of assuring
SCOTT ALL-WAVE
DELUXE owners bet-
ter reception. finer tone
and a higher degree of
satisfaction with their
sets.

Here is how resistors
in SCOTT veceivers
are tested, (o assure
fine tone, fine tuning
and super sensitivity.
The delicacy of these
testing instrumentsde-
tects variations of 14
of 195 from proper rat.
ings. The SCOTT
standard for accepte
ance demands perfec.
tion.

1933

METER

IS- SSOKDEQL(/

that makes it
THE WORLD'S FINEST RADIO RECEIVER

’Round-the-world reception guarantee .. . unparalleled tone fidelity
.super-selectivity . . . true single dial control on all reception between
15 and 550 meters . . . no plug-in or tapped coils . . . the whole radio-
wise world is talking of the sensational performance of this new

SCOTT ALL-WAVE DELUXE!

Perhaps you’ve wondered . . . perhaps you, too, have questioned how,
such performance could be secured.

To know, you must look behind the scenes. You must see the
infinite care, the accuracy, the micrometer-measured exactness, with
which specially trained craftsmen build these receivers in the way that
all fine things are buile . . . by hand!

Still farther back you'll find super-careful selection of every part
that goes into every SCOTT receiver. Tested again and again . . .
coils, condensers, transformers—every single part must meet the most
rigid specifications by trial on delicate instruments infinitely more
revealing than any human judgment.

No mass-production methods here—no slap-bang assembly of *“good
eaough” parts. Every step in the construction of a Scott receiver is
one of care and deliberation, taken by an expert.

No wonder the completed receiver is a “world-beater.” No wonder
more than 19,000 logs of foreign reception on Scott receivers have
been sent to us since January Ist, 1932. No wonder Scott receivers
have held world’s record distance reception honors for more than
six years. The whole story of SCOTT laboratory technique in radio
receiver construction is a fascinating one. You should have it, to know
how fine things are made. And the more you learn, the more you will

marvel that such quality can be had at such moderate cost. Send for
the whole story NOW!

Get our newly published brochures, “The Creation of a Master-
piece,” and “PROOF of Consistent Foreign Reception.” They will tell
you what real radio performance is . . . and PROVE that you get it
from a SCOTT ALL-WAVE DELUXE.

E. H. SCOTT RADIO LABORATORIES, INC.
4450 Ravenswood Ave., Dept. C-13, Chicago, lllinois

E. H. Scorr Rapio LaBorATORIES, INC,,
4450 Ravenswood Ave., Dept. €13, Chicago, IIL

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.

Name. .. .. ...

Addressie i nmm ahbhds rid

O T skt & e A W et § 0o A et State



More Money

g7 | show beginners how

(== experienced service men

Broadeasting
Btations employ trained
men for jobs paylng up to £5,000
& Fyear.

Telesislon—the coming field of many
Kreat opportunities—is covered by
iy coursc.

2 7 1
-V ‘_';_i’—f"

:51;3;0 time
set  servicing  pays
=" many NI men $200 to
$1.000 o year. Fuli tine men make
as much as $50, $63, and $75 a week.

Talking Morles—an incentlon made
possible by Radio—employs many well
irained Radlo men for jobs paying as
mueh as §75 to ¥200 a week.

My book, “Rich Rewards in Radio,” gives you full infor-
mation on the opportunitics in Radio and explains how I
train beginners at home to become Radio Experts and cxperi-
enced service men for better Radio jobs—better pay. It's
free. Clip and mail the coupon NOW. Radio's amazing
growth has made hundreds of fine jobs which pay $50, $60,
$75, and as much as $100 a weck. Many of these jobs lead
to salaries as high as $125 and $150 a week.

Radiothe Field with a Future

Once or twice in a man’s lifetime a new business is started
in this country. You have seen how the men and young men
who got into the automobile, motion picture, and other in-
dustries when they were started had the first chance at the
big jobs—the $5,000, $10,000, and $15000 a vear jobs. Radio
offers the same chance that made men rich in those businesses.
It has already made many men independent and will make
many more wealthy in the future. You will be kicking your-
self 1f you pass up this once-in-a-lifetime opportunity 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 thousands more will be made by its future
development. Men with the right training—the kind of train
ing [ will give you in the N .R.I. Course—have stepped into
Radio at 2 and 3 times their former salaries. Experienced
service men as well as beginners praise N.R.L training for
what it has done for them.

Many make $5, $10, $1I§ a week extra
in spare time almost at once

My Course is world-famous as the one “that pays for
itseli.”” The day you enroll | send you material, which vou
should master quickly, for doing 28 Radio jobs common in
most every ncighborhood. Throughout your Course I will
show you how to do other repair and service jobs on the side
for extra money. I will not only show you how to do the
jobs, but how to get them. I'll give you the plans and ideas
that have made $200 10 $1,000 a vear for N.R.I. men in their
spare time. G. \V. Page, 110 Ralcigh Apts., Nashville, Tenn.,
wrote me: “I made $935 in my spare time while taking
vour Course” My hook. “Rich Rewards in Radio,” gives
many letters from students who earned four, five, and six
times their tuition fee before they graduated.

Get ready for jobs like these

Broadcasting stations use engineers, operators, station man-
agers and pay up to $5000 a year. Radio manufacturers

]

Police Depafiments are
finding Radlo a great ald
ln their work Many
#ood jobs hare been made
In this new field.

Sample Lesson

FREE

It send you a Free Lesson
to prove that my Radlo Course
s easy. practieai. That’s how
confident I am that T ean
train YOU at home in your
spare time to hecome a Radio
expert.  Only my students
rould have this bouok the
past. 1 KNOW thut when you

e read it. examlne It
you  wlll be delighted with
Its clear, simple way of teaeh-
ing Radio. T KNOW—because
I have ALREADY ined
thousands of men. Many of
hem with not evem a gram

r sehool edycation. und no
Raiio or electrleal experlence.
ave becane  Radie  cxperts
and earn two or three limes
their former pay. Mail the
coupon  nuw

siaps-EVE V00 §
oF AMI0

Some of the Jobs
N. R. I. Trains
Men For

Broadeast Engineer

Malntenanee Man in
Broadeasting Station

Installation Engincer of
Broadeast Aphparatus

Operator in Broadeast
Station

Afreraft Radio Operator

Opcerator of Alrway
Beuneuvns

Service Man on Sound
Picture Apnaratus

Operator of Sound Picture
Apparatus

Ship Overator

Hervico Mun on Public
Adr Sy

Installation kEngineer on
Public Address 8ystems

Bales Manager for Retail
Stores

Service Manager for Re-
tall Btores

Auto  Radlo Instaliation
and Service Man

Televlsion Broadeast
Operator

Set Servicing Expert

At/ MAaiL CouPON Today - - - Get The Facts About

1933
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to ’ge

how to get better jobs-better pay

$400 Each Month

“'I spent flfteen years as

travelling salesman and
was Making good money
but could sec the oppor-
tunities in Kadie. Relieve
me. I am not sorry, for
I have made more mMoney

than ever before. 1 have
made more than $400
cach month and it really
was  your  coufseé that

brought me to thiz 1
ecan't say too much for
your schooi.”” J. @. Dahl
stead, Radio Statlon KYA
San TFrancisen Cal

\

Radio Service
Man Doubles
Salary

~T spent 13 years
buiiding and  repalring
Radios, but felt [ could
refresh my memory an
learn ahout developtent
1 nad overlooked. Upon
completion, 1 was ap
polnted Service Manager
of Parks & Hull. and W

tinmediatels repaid for the
€0 d time spent In
51 1 give the N.R.1
full eredlt - m €

in Rudlo field—1t im-

increased m

ear:
McLaurine,

Ave., Baldmore. Md.

From $10 to $50
a week in spare

time
“Besldes  belng  em-
ployed by the I'ower &
Iight Company 1o lovate
Ntadio | ( il
dlstr Ty
zood posltion. v 2

own U nets from

%10 to 350 a wesk in
spare time. I owe sll my
[ ess o | onal
Radio Instlte as T w

only a com n tory
worker befors taking tne
course.” H. L, TPenie
High Street

RADIO-CRAFT

for

employ testers, inspectors, foremen, engineers, service
men, buyers, and managers for jobs paying up to
$6,000 a year. Radio dealers and jobbers (there are
over 35,000) employ service men, salesmen, buyers,
managers and pay up to $100 a week. Radio oper-
ators on ships enjoy life, sce the world, with board
and lodging free, and get good pay besides. Talking
pictures pay as much as $75 to $200 a week to men
with Radio traming. There are hundreds of oppor-
tunities for you to have a spare time or full time
Radio business of your own—to bhe 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 opportunities. Be sure to get it at once. Just
clip and mail the coupon.

You can learn at home in your
spare time to be a Radio Expert

Hold your joh. There is no need for you to leave home.
I will train vou quickly and inexpensively during your spare
time. You don't have to be a high school or coilege graduate.
My Course is written in a clear, interesting style that most
anyone can grasp. 1 give you practical experience under
my 50-50 method of training—one-half from lesson looks
and one-half from practical experiments with equipment given
without extra charge. This unique and unequalled method
has been called one of the greatest developments in corre-
spondence Radie training. N.R.I. pioneered and developed
it. It makes learning at lome easy, fascinating, practical.

Learn the secrets of Short Wave,
Television, Talking Pictures,
Set Servicing, Broadcastitg

I'll give vou more training than you necd simply to get
a job—I'll give you your choice, and not charge you extra
cither. of my Advanced Courses so that you may SPECLAL-
1ZE these subjects—(1) ‘Television, ¢2) Set Servicing
and Merchandising. (3) Sound Pictures and Public Address
Systems, (4) Broadeasting, Commercial and Ship Radio
Stations, ($) Aircraft Radio. Advanced specialized training
like this gives you a decided advantage.

Your Money Back
if you are Not Satisfied

I wilt give you an agreement 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 llonie-
Study Radio School, stand behind this agreement.

Get my book AT ONCE

Onc copy of my valuable G4-page hook, “Rich Rewards
in Radio.” is free to any resident of the U. §. and Canada
over 15 years old, 1t has started hundreds of men and
voung men on the road to hetter jobs and a bright future.
It has shown hundreds of men who were in hlind alley jobs,
how to get into easier, more fascinating, better paying work.
It tells you what my graduates are doing and making, where
the good jobs are in Radio, what they pay, how you can

uickly and easily fit yvoursel{ to a Radio Expert. The
upon will bring you a copy free. Send it at once. Your
request does not obligate you in any way. ACT NOw.

J. E. SMITH, President
Dept. 3AX, National Radio Institute
Washington, D. C.

JANUARY, 1933

into Radio quickly

SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

My course 1s not all theoTy, I'l show you
how to use my special Radio Equipment for con-
ducting experiments and building elrcuits which
illustrate important prineiples ysed in such well-
known sels us Westinghouse. General Electrle,
Phileo. R.C.A Victor, Malestle, and others.
You work out with your own hands many of the
things you read In our lesson books. This 50-30
nmethod of training makes learning at home easy,
interesting. fasclmatlng. intensely practieal,  You
learn how sets work. why they work, how to make
them work when they are oul of order. Training
like this shows up in your
pay envelope—when you gradu-
ate ¥ou have had tralning and
experlence—you're not simply
looking for a jrb where You
can gel expelienco.

With N.R.I. equipment you learn to build and thor-
oughly understand set testing equipment—you can use

N.R.I. equlpment in your spare time service work for
extra money.

I have doubled

and tripled the
salaries of many
Find out about
this tested way,

o BIG

Ml

Get 7
a Ji -
=3 wul?ala, =

Find out what Radio offers you 5 Futures
G

GER
PA

Mr. J. E. SMITH, President
National Radio Institute, Dept. 3AX,
Washington, D. C

Dear Mr. Smith: 1 want to tuke advantage of
your Special Offer. Send me A Rird’s Eye View of
Radi and your hook. “‘Ricth Rewards 1 Radio.”’
whie the oppn for spare time 1

full tlme jobs in Radio and your fmnous 50-50 method
of training mein to, become Madio experts through

1 1y understand  this request places mo
under no obligation
Name.....coviieisnineians Cosk Voo
Addr 55 ppasagarsengim s e epTeepag g T
City State ........
s.l{”
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READERS’ BUREAU

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

5. CLAROSTAT CoONTROL HANDBOOK. 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 wvarious 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-
mereial receivers. Clarostat Manujacturing Comn-
puany, Inc.

6. MEASURING RESISTANCE BY THE DEFLECTION
Myrion. 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 dexree of accuracy, enough for all prac-
tical purposes. The least expensive js the de-
flection methed, which makes use of popularly
priced milliameters and fixed resistances. This
bulletin describes the method completely, and
should be very useful to Service Men and ex-

rimenters  with limited meter equipment.
Shallcross Manufacturing Compuny.

8. ELECTRAL Probyucts, Descriptions of the
full line of Electrad volume controls, voltage
dividers, vitrevus resistors, Truvolt adjustable
resistors, amplifiers and other devices for radio
and electrieal applications. Among other di-
agrams, it includes twenty-four ecircuits showing
the placement of volume controls in different
types of broadcast receivers. Electrad, [nc.

11. SUPREME INSTRUMENTs. Contains lengthy
deseriptions of the Supreme service inst ruments,
ineluding the AAAl Diaxnometer, which is five
instruments in one, the model %0 analyzer, the
model 40 tule tester and the models 60 and 70
oscillators. Interesting to the Service Man
cause 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 tubes is also described. Supreme In-
strument Corporation.

14. STANDARD RESISTOR CoLor CopE. This
handy little card, measuring three by five inches,
should be in every Service Man's kit. It illus-
trates and explains the standard R.M_A. method
of marking fixed resistances with different com-
bhinations 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 eolor, and do not bear figures at all.
Lynch Manufacturing Company. Inc.

19, A BarmisM ofF Fire. C(entralah fixed re-
sistors are made by forcing a carefully calibrated
resistance material through a plastic eceramic
material, and then baking both under terrific
heat. This booklet describes the manufacturing
process in detail. and lists the advantages
claimed for fixed resistors of this type. It is
interestingly written and illustrated, and makes
®ood reading. Central Radio Laboratories. Inc.

21. READRITE RADIO INSTRUMENTS. This six-
teen-page pamphlet contains some valuable hints
on the testing of electrolytic condensers, as well
as descriptions 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.
aceompanied by deseriptive matter on the
adapters specified for the purpose. If you missed
the original article study the reprint; it contains
much usefu! data for owners of testers or
analyzers not already equipped to test pentodes.
Alden Manufacturing Cowipany.

25. AEROVOX 1932 CoNDENSER AND RESISTOR
MANUAL AND CATALOG. This 48-page booklet is
worth having and saving. In addition to very
complete specifications on the full line of Aero-
vox paper. mica and electrolytic condensers, and
vitreous enamel, carbon and wire-hound resist-
ors, it contains a great deal of information and
data  on condensers and resistors in general
which the Service Man and experimenter will he
able to apply to his everyday problems. Aerovor
Wireless Corpuration.
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2%. DuBILIER CONDENSERS. The name Dubilier
heing 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 hooklet 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. Ineluded with the catalog is an
instructive technical article dealing with electro-
Iytic condensers. Dubilier Condenser Corpord-
tion.

28, HAMMARLUND PRECISION Pronvcrs. Midget
variable condensers and their numerous applica-
tions in_short-wave and broadcast receivers are
discussed in a folder aceompanying the complete
catalog of Hammarlund variable condensers and
cuils. Some excellent cireuit kinks are given.
The catalog contains dimensional drawings of
the popular Hammarlund midrets which may lLe
of assistance to constructors designing small re-
ceivers. Hamwmarlund Mannfacturing Company,
Inc.

55. PNILCO IPArTs CaTALoG. This new catalog
will undoubtedly be of great help to all radio
Service Men because it contains the only official,
complete list of the more common replacemen,
parts used in every DPhilco receiver from the
very beginning of the company tv the present
time. The manufacturers are anxious to co-
operate with Service Men and offer thiz catalog
to all who want it. Philco Kadio & Telcvision
Corp.

63. Tne AKAFORMEk. The Akaformer, de-
seribed in this folder, is a coupling device that
hovks right on to the aerial wire, and connects
to the set throuvh a shielded down lead. The
combination tends te reduce noise in the set
picked up by the usual lead in, which, running
along the side of the building, is more readily
uffected by elevator motors, vacuum cleaners.
dentists® drills and other electrical machinery
than the flat top section of the aerial proper.
The device is inexpensive and is easily installed,
and is thereby a very profitable item for Service
Men located in districts where artificial noise i~
very troublesome. Ay, Aceves & KRing, Inc.

64. SYLVANIA Ramo Tusks. 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 dexiring
new and complete charts for their shop wall
will find the new Sylvania chart very desirable.
It measutes 11 by 17 inches when unfolded and
shows bottom views of the tube hases in addi-
tion to full average characteristics of old tubes
dating back 1o the 199 and 20€A and all the new
tubes including the latest 6.3 and 2.5 volt types.
Special mention is made of the 56, 57, 68, 46,
and 82 tubes; complete data are also given on
the 38, 41, 69, 42 and 44. Hygrade Sylrania
Corporation.

66. WhoLESALE RADIO SERVICE CartaLoc. The
1932 Spring and Summer Radio Catalog of the
Wholesale Radio Service Company iz the kind
of cutalog the radio Service Man amd experi-
menter will earry around with him all the time
in his back pocket. Measuring 7 by 10% inches
and eontaining 100 pages, it is one of the most
complete catalogs we have ever seen. It includes
everything from soldering lugs to all-wave com-
binations, and is of particular value to the Serv-
ice Man lecause of its handy lists of replacement
parts for standard receivers. Wholesale Kadio
Service Company, Ine,

7. SAMSON MICROPIIONES AND  ACCESSORIEA.
The well-known line of Samson "PAM" ampli-
fiers i8 now being supplemented by a series of
high quality mierophones and accessories, which
are deseri in a bulletin which gives their
technical characteristics, The first seven “mikes™
are of the double-carbun-button type. Four of
these are intended for suspension in the familiar
ring stand, two are of the hand type, and the
last resembles an ordinary desk telephone. The
second Kroup comprises three dynamic micro-
phones, which use the same unit in different
forms of mounting. The third and last group is
a pair of condenser “mikes” designed for broad-
casting purposes. All these microphones are of
interest to public address and broadcasting spe-
cialists. Samson Electric Company.
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B0. FLECHTHEIM CONDENSERS. A wide variety
of fixed condensers, ranging from tiny midgets,
the size of postage stamps, to heavy transmitting
units a foot high, are described and illustrated
in the latest Flechtheim catalog. This is very
useful for reference in design and service work,
us it gives the mechanical dimensions and elec-
trical characteristics of all models in minute
detail. 4. M. Flechtheim & Co.

81. L R. C. RexisToR CATALOG. This sixteen-
page catalog describes a very complete line of
fixed resistors for radio purposes. It ineludes
full performance characteristics, so0 that a Serv-
ice Man or an experimenter with a particular
requirement in mind can select exactly the right
unit for his purpose. A section in the back
contains valuab.e data on the conversion of
milliameters into ohmmeters and voltmeters, and
on  the oxtension of voltmeter and ammeter
ranges. This catalog is well worth saving.
International Registunce Company.

2. MiLEs HULLETINS. Bulletin J features
mideet and lapel microphones, home broadcast
units and portable group-address amplifiers. The
use of a lapel "mike” for faking in announce-
ments on the family radio receiver is surgested
as a4 home entertainment stunt. Bulletin M
deals with simple private communication EYS-
tems, for which there are big possibilities in
offices, factories, homes ete. Miles Roeproducer
Co.

84. PosTAL TuBE CHART. Service Men and
others who have been confused by the recent
avalanche of new tubes will welcome this large
chart, which shows the nin arrangement and
socket connections of the latest types. It is very
handy for reference purposes in the shop or out
in the field. Postal Radio Corp.

&5, CONTINENTAL SUPPRESSORS. This special
hulletin describes suppressor resistors and con-
densers for autemobile ignition systems. Some
valuable suggestions for installing the devices
and for eliminating interference are given. The
method of using suppressors on a typical igni-
}inn system is illustrated. Continental Carbon
ne.

89. MICROPHONES. A complete line of micro.
pPhones and accessories for amateur, public ad-
dress and broadcast station use s described and
illustrated in a handy four-page pamphlet. The
“mikes’ range from small hand units to large
condenser models containing twe stages of
amplification.  Sound Engineering Corporation.

90. Tue DECIREL. The theory, derivation and
use of the decibel, the universaily employed unit
of electro-acousties, are simply explained in an
excellent folder issued for the benefit of workers
in the sound field. If you have found the term
confusin® you will benefit greatly by reading
;hlﬂ clear treatise. FKlretrical Sound Institute,
ne.
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Super

GUARANTEES

To You &very

ower

‘Bit of Performance Fossible

“Under Prevailing Ulmospheric Conditions

1(59’11 gvgf[?upgget!;ol:}étg

ISTO 550 METERS

With undistorted amplification made possible
thru Lincoln’s foresightin development of new
triple push pull detector and audio system.

Avutomatic Volume Control
Signal Indicator

Four High Gain I. F. Stages

BRING THE WORLD RIGHT INTO YOUR HOME

with proven equipment used by the MacMillan Polar Expedi-

tion, Commercial Experts and Individuals the

UPER POWER of the New Twelve-Tube

Lincoln DDeLuxe S$W-33, coupled with
the new Lincoln developments, guarantees
to you real radio reception of unlimited
distance.

if you have never tuned the new Lin-
coln you have missed the treat of your
life.

Just wne to a European station which
ordinarily fades completely out at times,
and note how the Lincoln new automatic
volume control holds the signal at a per-
fect level.

Watch the signal indicator register the
weakest signal, and then tune to the exact
center of the carrier wave with absolute
precision,

When you wish to tune late at night,
open up the sensitivity control wide, and
reduce volume control 1o whisper.

LINCOLN

De [uxe Receivers 1S

RAD!O-CRAFT for

Throw in the 53 to 1 ratio on the dial
for ease in tuning high frequencies.

Open up the volume control o the limit
and shake the floor with the tremendous
amplification, without distortion.

Listen to the heavy bass vibratory notes
produced by the use of the push-pull de-
tector followed by two stages of push-pull
audio and reproduced in the finest audito-
rium type speaker we can procure.

Note the high sensitivity provided by
four wuned stages of intermediate ampli-
fication—just tune in a foreign station—
you will want the volume control opened
only a few degrees.

Just note what a recent Lincoln owner
in Java (a country with extremely bad
weather conditions, and mineral deposits,
making high noise intereference) says about
the new Lincoln: ""Foreign stations come in
very loudly. Paris, Rome, Zeesen, Konig-

Name .
Address

world over.

swusterhausen, Chelmsford and a score of
other European stations come in clearly;
Svdney, Queensland and Melbourne from
Australia can be received with great vol-
ume; JIAA from Japan is consistently
heard, while Piusburgh and Schenectady
have been received. Also on the broad-
cast band daily reception can be had from
several Furopean stations, Japan, Manila
and China. 1 have heard of no other set
that can equal your Lincoln.”

Owners of the first Lincoln models are
still proud of their performance.

BATTERY RECEIVER uses eleven (11)
two-volt tubes, and can be used in con-
nection with the Air Cell or storage bat-
teries.

Mail the coupon for Laboratory informa-
tion and price. New York City territory
write Valentine G. Hush, Division Drive,
Dobbs Ferry, N. Y.

LINCOLN RADIO CORPORATION
Dept. RC-1, 329 S. Wood St., Chicago, 111

Please send information on [J A.C.

O D.C. receivers.

State .

Print name and address plainly
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KEEP STEP
WITH RADIO PROGRESS!

Rapo is one of the real marvels of this modern age. Its
development has been phenomenal. It is growing, chang-
ing, evolving new principles which require constant study.
The demand is for technically trained men—men who keep
pace with the unfolding revelations of this mighty and
promising industry.

The International Correspondence Schools Course in
Radio, prepared and constantly supplemented by outstand-
ing authorities in the field, is specifically designed to meet
the requirements of the radio industry for technically trained
radio men. The manufacturer, the distributor, the dealer,
Communication and Steamship Companies, the U. S. Gov-
ernment, all insist upon up-to-date, expert training. Recog-
nized for its completeness and practicability, an I.C.S. Radio
Course provides this training.

Authorities responsible for the preparation of the I.C.S.
Radio Course include: H. H. Beverage, Radio Corporation
of America; George C. Crom, American Transformer Com-
pany; Keith Henney, author of “Principles of Radio™; E. V.
Amy, consulting radio engineer, formerly with R.C. A.;
H. F. Dart, authority on radio tubes; Julius C. Aceves,
consulting radio engineer, formerly of Columbia University,
and others.

The I. C. 8. Radio Course is complete, from the founda-
tional principles of radio to the most advanced stages, thor-
oughly and scientifically covering every department of this
vast industry. It is a modern education in radio, a valuable
guide of advancement for men engaged professionally in the
radio business. It also outlines the principles and possibilitics
of television.

Mark and mail the coupon. We will send you all details.
This act may be the real beginning of your career in radio!

INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 6677
Scranton, Penna.

Without cost or obligation, please tell me all about the
NEW RADIO COURSE

Name _
Street Address _ _
City- State

If you reside in Canada, send this coupon to the Internatsonal Correspondence Schools Canadian,
Lid., Montreal, Canady
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“Takes the Resistance Out of Radio”

Editorial Orffices: - Fark Flace. Nes Teck, M, Y,

HUZO GERNSBACK, Editor Vol.

IV, No. 7, January, 1933

PROFITS IN THE NEW TUBES

An Editorial by HUGO GERNSBACK

HE Radio Service Man has, right now, the greatest

opportunity to get an additional income with little

trouble, and with a minimum of sales effort. The radio

tube manufacturers have been exceedingly good to the
Radio Servicing trade. They have all worked during 1932
to bring out such a profusion of tubes as has never been
put on the market in a similar span of time. The wide-
awake Service Man is now in a position te take advantage
of this situation, and if he does not cash in on it, he has
only himself to blame.

All he needs to do is te carry with him a few of the new
tubes when he makes a call. Nine times out of ten, the
radio set owner is still using the old tubes, and it is not a
difficult trick to make a sale almost immediately. No high
pressure methods, and very little sales talk is required. All
you have to do is to find out the following:

What stations does the set owner receive poorly now?
Is the volume satisfactory? Are distant stations received
with good volume? Is the tone of the set as good as it
should be? Do distant and nearby distant stations fade
badly? These are just a few of many questions that may
be asked, and almost immediately rectified.

All the Service Man needs to do is to take the old tubes
from the set and replace them with the new and modern
tubes. Let the set owner be the judge. You will find that
it is not at all difficult to make a sale, because nine times
out of ten the new tubes with their greater efficiency will
make the sale for you and get you a satisfied customer.

Even if you have no service calls, and things are a bit
dull, you might call up your prospects and tell them that
you have something new you wish to show them. Frequent-
ly, the curiosity of the owner will get the better of him, and
he will allow you to “show him.” Then, all you require is a
few sets of tubes, and the rest will be easy,

I have listed in the paragraphs below, a few of the old
tubes which may be replaced almost immediately, without
major structural changes to the set. It will give the Serv-
ice Man a good idea of just how important the new tubes
are, so far as he is concerned, and of his increase in income
during the next few months:

227—_These old tubes may be replaced with the new 56
without any circuit changes. The advantages are smaller
size bulb; lower filament-current drain (from 1.75 to 1.
amp.) which is especially useful with poor power trans-
formers, or where you may want to add more tubes without
increasing the drain from the power unit.

224—This tube may be replaced either by the 57 or 58.
In some cases it may be desirable to replace the primary
of the R.F, transformer with one of higﬂer impedance, or
the set may be worked as is, although not quite as effi-
ciently. If the 57 is used, the volume control should be
changed to the cathode-cireuit instead of the screen-grid

circuit, and the socket should be changed to the 6-prong
type. By using this tube, the amplification of the set will
be increased considerably. These tubes are also better
detectors than the 224. In addition to this, if the 58 is
replacing the 224, the variable-mu action is also obtained.
Of course, the sockets must be changed to the 6-prong type,
and the volume control placed in the control-grid circuit,
Another advantage of the use of the new tubes is the lower
filament-current drain (from 1.75 to 1, ampere). If addi-
tional tubes are to be added, the total drain from the power
unit is not increased,.

280—This is a full-wave rectifier tube. In receivers
where greater gain must be had to obtain satisfactory re-
ception, it may be replaced by the new, mercury-vapor 82.
This tube has an internal drop of only 15 volts which may
increase the D.C. output voltage as much as 100 volts, in
some-cases. The increased voltage so secured may increase
the volume of many receivers., No socket changes are nec-
essary, but a small R.F. choke (85 millihenries) should be
connected in the center tap of the high-voltage winding.

Detectors—Clear reception and high gain are the advan-
tages to be obtained by the use of the new 55, special de-
tector tube. This tube is a combination diode detector and
triode amplifier tube, and is therefore called ‘“Duo-Diode
Triode.” This may be installed in any receiver in place of
the usual detector tube by merely changing the socket to the
G6-prong type. A few additional resistors and condensers
are necessary to complete the job. In the 6.3-volt line, the
85 may replace the usual detectors. Corresponding changes
must be made.

If so desired, the 29, a special detector tube without tricde
amplification, may be used instead of the usual detectors.
This tube is equipped with two separate cathodes and grids,
with but a single plate. It really constitutes two triode
tubes in one glass envelope. In the 6.3-volt line, the 69,
which is identical with the 29, may be used. As before, the
socket must be of the 6-prong type.

D.C. Receivers—For D.C. operated receivers where output
is of paramount importance, it is desirable to replace old
type tubes with the new 48. This new tube has many times
the output of the older 238, and has the added advantage
that the filament-voltage rating is 30 volts, thus reducing
the amount of resistance necessary in the filament supply.
The use of this tube, therefore, requires the revision of the
filament connections.

There are, of course, a number of adapters on the market
now which are required when using some of the new tubes
enumerated above. These adapters should be carried by the
Service Man so that he can demonstrate the new tubes to
the customer right on the spot. There is nothing more con-
vineing to the set owner than to hear his own receiver per-
form as he never heard it before. In most cases, the sale
is made at a good profit, immediately.
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Fig. A
A general external view of the meterless tube tester,
the schematic circuit of Fig. 2

simple, regenera-
tive circuit known
s0 well to radio
men. Since the
transformer is
tuned somewhere
in the audio band,

All notations refer to g5 musical note will

HOW TO BUILD

THIS $5

METERLESS
TUBE TESTER

S.

D. PRENSKY

at least) by how low a plate voltage is
required in order to just make the tube
oscillate, compared to a good tube of
the same type under identical operat-
ing conditions. This is the principle
upon which our meterless tube tester
works.

Now it is not necessary to measure

NOW, FOR THE FIRST TIME—A GOOD

VERY Service Man seeks the ideal
tube tester; and there seem to be
as many ideals as there are Serv-
ice Men. Since the ideal tester

would test all tubes, cost nothing at all,
have no mechanical and electrical diffi-
culties, be easy to operate, etc., it could
hardly be realized with ordinary
testers. The writer, after considerable
thought on the subject, has designed the
nieterless tube tester illustrated in the
accompanying photographs labeled
Figs. A, B, and C.

This tester is not the ideal; but for
the purpose for which it is intended, it
approaches the ideal closer than any
other the writer has seen. This tester
is capable of testing with extreme ac-
curacy about 25 commonly used tubes;
it may be built for approximately
$5.00; its construction is so simple that
mechanical difficulties are nil; the cir-
cuit is a simple audio osecillator, and
therefore no complicated switching ar-
rangements are used; its operation is so
simple “that even a child can operate
it.”

This is one of the few mcterless tube
testers which gives a quantitative com-
parison of the characteristics of a tube.

Circuit Design

The schematic circuit of the tester is
based on the simple audio oscillator of
Fig. 1. The primary of the audio
transformer A.F.T. is used as a tickler
and the secondary as the grid coil in a
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be heard in the phones. Note that
in the diagram shown, there is no “B”
battery; the “A” supply also serves as
the “B” supply. If a tube is poor, it
cannot oscillate and therefore no sound
will be heard in the telephone receivers.
Now if a small “B” battery is inserted,
there is a possibility that the tube may
oscillate; in other words, the worse a
tube is, the more “B” battery must be
used in order to make it oscillate. Ex-
pressed in another way, the “goodness”
of a tube is measured (in this tester,

the “B” voltage every time a test is
completed. All that is required is a
potentiometer connected across the “B”
battery. The tube is inserted in the
socket and the potentiometer varied un-
til the tube just oscillates; the position
of the potentiometer is then noted and
compared with the position it should
have for a good tube of the same type.
In this manner a quantitative measure
of the “goodness” of a tube is obtained.
In our tester, the potentiometer is des-
ignated R3, and has ten taps, from 1

H1 FLEXIBLE LEAD (FL.)
§ L
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K :
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TUBES)

Fig.
Complete schematic circuit of the tester. The values
text
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Fig. B
A panel view of the tester showing the controls,

to 10 inclusive. Tap No. 1 is connected
to the highest voltage and tap No. 10
to the lowest or the zero point of the
small “C” battery used as the “B” bat-
tery.

The final circuit is shown in Fig. 2.

of the potentiometer R3, which is con-
nected across the 7.5-volts available.
Thus the plate potential is varied, as
previously described. No adapters are
needed because a single 4-, 5-, and 6-
prong socket are used, which is suffi-

METERLESS

TUBE TESTER

Essentially it is the same as shown in
Fig. 1, but includes the various switches
and sockets required for easy manipu-
lation. The location of all the parts
shown in the diagram is designated by
correspending lettering in the photo-
graphs.

Description of the Circuit

Referring to the final diagram, we
see that two dry-cells labeled “A” bat-
tery and a single 4.5-volt “C” battery
are all the power supply necessary for
complete operation. The pitch of the
note 18 not at all tmportant; the resist-
ance R2 is used, not to vary pitch, but
to adjust the filament potential to a
“best” value for comparative purposes,
resulling in a fized setting for each
type of tube. There is only one really
important variable factor—the setting

cient for all purposes.

The purposes of the other variable
units are as follows: switch No. 1 is
the off-on switch for the tester; switch
No. 2, whieh is usually “on,” short cir-
cuits the 10-chm resister R1, except
when 2-volt tubes are wused; toggle
switech No. 3, usually in the G position,
connects the grid prong of the sockets
(the screen-grid in four-element tubes)
to the plate of the tube, when thrown
to the P position. The screen-grid
clip, S.G., then connects to the cap of
the tube. Toggle switch No. 4, usually
in the H position, connects the K prong
(which usually is the screen-grid in
pentodes) to the plate of the tube.
when thrown in the P position. Finally,
binding posts are placed on the panel
for a signalling key; since the tube

(Continued on page 4£25)

® We believe this simple, low-cost tube tester (which may be fully constructed
without phones or batteries for less than $5.00) is the most practical tester
for the Service Man with a small amount of "cash on hand."

@ |t uses no meters whatsoever, is simple to build and still simpler to operate.

There is nothing in it to "wear out”

realization of a dream!

or go out of order. In a word, it is

® In seventeen tubes out of eighteen this tester agreed with an expensive
tester of the meter type—in the eighteenth case, the meterless tube tester

described here won outl

® Does this convince you?

RADIO-CRAFT for
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A" BATTERY SUPPORTS

Fig, C
A rear view. The two dry cells are placed alongside one another, from left
to right, and are supported by the metal straps.
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The tube chart. Tubes other than those listed may
be tested and the results tabulated as described
in the text.
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Fig. |
Elementary circuit of the tester illustrating the
theory of operation. A simple regenerative circuit
is employed similar to the type used in ordinary
tickler receivers.
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THE LATEST
RADIO EQUIPMENT

W. E. ANTENNA SYSTEM

AN antenna system capable of supply-

ing 3,000 receiving sets from a
single antenna has been designed and
marketed by the Western Electric Co.
In apartment, or in other multiple
dwellings, where a number of radio sets
must bhe operated from a single
antenna, some means must be provided
to properly distribute the signal so as
to cause the least amount of interfer-
ence possible. This is accomplished by
the antenna system pictured in Fig. A,
below.

The antenna is connected to a trans-
mission line running from the antenna
to the set, this line being connected to
the antenna through a panel consisting
of a lightning arrester, a terminal
strip, and a matching impedance trans-
former (this latter unit being impor-
tant in eliminating noise picked up by
the antenna); this unit is shown in (i)
of the figure. This transmission line
terminates in an amplifier panel, shown
in (2) of the figure. This amplifier
contains filter units and is capable of
supplying 750 radio sets; four such
units may be used on a single antenna.
The power for the amplifier unit is

supplied by a special rectifier unit
shown in (3) of the figure. Finally,
another impedance matching trans-

former, shown in (4), matches the im-
pedance of the line to that of the in-
dividual sets.

The impedance matching transform-
ers are used between the aerial and
the lead-in, and between the lead-in and
the set. This subject is covered in an
article in this issue of RADIO-CRAFT.

NON-POLARIZED ELECTROLYTIC
CONDENSERS

HE Solar Mfg.

Corp. announces
the new electrolytic
condenser, pictured
in Fig. B, which is
not polarized — the
condenser may be
connected to the line
in any manner de-
sirable. This is ac-
complished by using
two coated anodes
and a single dielec-
trie, in a series con-
nection. This re-
duces the total ca-
pacity to one-half its
normal value when
polarized.

LirTRal g
ABACITE

Fig. 8

FLASHLIGHT SCREW DRIVER

THE Burgess Battery Co. has now
available a novel screw driver hous-
ing a battery and light, as shown in
Fig. C. Depressing a button lights
the light.

Fig. C
New Burgess flashlight screw driver.

Fig. A
Photographs of the Western Electric antenna distribution outfit.
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LATEST TUBE CHECKER

NE of the most inconvenient things

the Service Man must contend with
is the use of adapters with almost any
type of equipment for testing tubes.
The Radio City Products Co. has al-
leviated this condition by producing
the Model 301 set tester illustrated in
Fig. D. This tester is designed to test
all the new 4-, 5-, 6-, and 7-prong tubes
without any adapters. Another valu-
able feature of this tester is the pro-
vision for voltages of 1.5, 2.0, 2.5, 3.3,
5.0, 6.3, and 7.5 for any of the ten
sockets on the panel. Both plates of
the ’80, 82, and 83 rectifier tubes may
be readily tested. Grid shift, short,
and gas tests may also be made.

Fig. D
New Radio City tube tester.

The Multidapter, described in our
November issue, is now equipped with
a plug and cord, and is known as the
type 204.

CATHODE-RAY, SWEEP CIRCUIT

COMPLETE cathode-ray cirenit,
ideal for laboratory and indus-
trial uses, has been announced by the
Wireless Egert Engineering Co., and
is shown in Fig. E. A special fluores-
cent screen, 31 inches in diameter, is
used, making it specially useful for
photographic work. A sweep circuit,
used for obtaining a linear time axis
is also provided. The power supply
delivers a filament voltage of 5to 1; a
filament current of 5 amps.; an ac-
celerating voltage of from 300 to 700;
and a focusing voltage of —100; for
the cathode-ray tube.

.

.|

|

Fig. E
New Wireless Egert Engineering cathode-ray
tube and sweep circuit.
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AUTOMOBILE RECEIVER

THE Galvin Manufacturing Corpora-

tion has fallen in line with the rest
of the wise radio set manufacturers
by producing an automobile receiver
pictured in Fig. F at (1). This re-
ceiver does not use batteries or rotat-
ing machinery for its power supply,
but the vibrator type “B” eliminator,
a product of Mallory, which may be
seen protruding slightly from its case,

In connection with *“B’ battery
eliminators, it is well to mention that
more and more of the auto receiver
manufacturers are resorting to this
type of “B” supply in preference to
the other types because of the case
with which defective parts may be re-
placed.

TRANSMITTER—RECEIVER
FROM the laboratories of the RCA

Victor Co., comes word of a new,
tiny, short-wave radio telephone and
telegraph receiver, in a single unit,
for emergency and mebile communi-
cations over short distances.

The set, shown in (2) of Fig. F,
weighs 22 pounds with the battery
unit, and takes up about as much room
as a moderate sized “B” battery.

The operation of the unit is simple.
The changeovers from “transmit,” “re-
ceive” and “telegraph” positions are
accomplished with a single changeover
key switch.

The circuit of the Transceivers is of
the super-regenerative type.

RADIO-CRAFT for
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NEW S. W. CONVERTER

I’I‘EM (4) of Fig. F, is an illustration
of the new Kolster S. W. converter.
The features of this converter are:
range, 1,500 to 13,000 kec.; five sep-
arate coil bands in a unique rotating
switch arrangement, eliminating plug-
in coils, dead-end losses, taps and the
rest of the evils that besets the usual
switching or coil changing methods.

The unit obtains its power supply
by plugging into any Kolster Inter-
national broadcast receiver. Any band
may be selected by throwing the switch
on the front panel. It is encased in a
walnut finished cabinet which har-
monizes with the current Kolster line
of sets.

NEW AUTO "B" UNIT

THE Utah Radio Products Co. an-
nounces the new auto “B” unit illus-
trated in 3 of Fig. F. This unit has
the following unique characteristics:

It is over 507 efficient; uses a gas-
filled rectifier tube in a full-wave con-
nection; it is quiet in operation and
will remain so continuously if installa-
tion instructions are followed; the in-
termediate voltage may be adjusted
with a screw driver and without re-
placing resistors; an automatic “A”
power-contrel relay to control the unit
from your present radio switch is built
in every eliminator.

This unit will operate between wide
battery-voltage fluctuations,

1933

THE TELOPAD

MANY listeners do not like to use
aerials. In the past, many de-
vices have been used to obviate the use
of them, and the unique item illus-
trated in (5) of Fig. F, is convenient,
easy to install, and looks well (which
is bound to please the housewife).
Just hang it on the telephone, or
let the telephone rest on it as shown
in the illustration, and your worries
are over. It has the additional advan-
tage that when the phone rings and
you lift the phone to answer it, the

volume of the radioc automatically
lowers—which in itself is a con-
venience. It is manufactured by the

L. Chasnoff Telopad Co.
NEW CRYSTAL SPEAKER

HE Brush Development Co., manu-

facturers of the crystal microphone,
speakers, etc., have now available for
use a four-unit crystal speaker, capa-
ble of handling 8 watts of electrical
power, and delivering just a little less
in acoustic power. The complete
theory of operation of this type of
loudspeaking unit was fully described
in the July, 1932 issue of this maga-
zine, and the reader is urged to refer
to it.

This company produces crystal
speakers in sizes ranging from 2 watts
upward; the B-watt size being illus-
trated in (6) of Fig. F. The crystal
microphone was also described in
Rapio CraFT, in the November issue.
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NEW TUBE ANNOUNCEMENTS

Four new tubes are now available. A double-grid output tube for automo-

tive or D.C. use; a 2-volt R.F. pentode; a complete class B amplifier tube;

and a new, mercury-vapor rectifier. Read the complete data given below.

52

Fil. voltage, 6.3; fil. current, .3-
A.; plate voltage, 180; plate
current, 42 ma.; grid bias, zero.

Heater voltage, 2; heater cur-
rent, .2-A.; plate voltage, 135;
S.G. voltage, 67.5; grid bias, 1.5.

15 19

135; plate

LOUIS MARTIN

Filament voltage, 2;
current, .26-A.; plate voltage,
current,

KR-1
filament Heater voltage, 6.3; heater cur-
rent, .3-A.; max. A.C. volts,

10 ma, 350; D.C. cutput current. 50 ma.

“

ONTINUING our discussion of the
new tubes available, we find this
month a variety of tubes suita-
ble for various classes of service.
A number of the 6.3-volt tubes are
of the filament type, and contain a
new feature—two grids, which may be
connected for use as either a class A
or class B amplifier. We proceed now
with a discussion of the latest tubes:

The ER-52

The ER-52, indicated in Fig. A, is
a dual purpose, filament type, output
tube designed for use in automobile
receivers, and in power-operated, D.C.
receivers. The widely different char-
acteristics required for these two types
of service are obtained by employing
two separate grids, which are con-
nected to separate base pins, as indi-
cated in Fig. 1A.

For use in automobile receivers, the
inner and outer grids are connected
together, the tube then having the
characteristics of a high mu, three-ele-
ment tube, and being operated under
familiar class B conditions with zero
bias.

In power operated, D.C. receivers,
the outer grid is connected to the
plate, the tube then having the char-

SOCKET
CONNECTIONS
LOOKING
DOwWN

A=

)"
F
CONNECTIONS

FOR POWER -OPERATED
C. WORK.

CONNECTION S
FOR
AUTOMOBILE WORK. D.

acteristics of a low mu triode, and
being operated under essentially class
A conditions, but also with zero bias.
These two sets of conditions are indi-
cated in Fig. 1B. The plate voltage
characteristics for high mu or class B
connections are shown in Fig. 2. It
will be noted that load lines are shown
for resistances of 3,000 ohms, corres-
ponding to 12,000 ochms from plate to
plate for two tubes, and for 2,230
ohms per plate, corresponding to 9,000
ohms from plate to plate for two
tubes. These load lines are drawn on
the assumption of a 180-volt power
supply. The higher value of load re-
sistance is preferable for most operat-
ing conditions, where the input voltage
does not exceed 21 volts. For input
voltages higher than this value, the
lower value of load resistance is pref-
erable.

The measured output characteristics
for two type ER-52 tubes operated un-
der class B conditions are shown in
Fig. 3. The values shown assume a
plate to plate load resistance of 12,-
000 ohms, and for an input voltage
supplied directly from a low imped-
ance source. Under practical condi-
tions, with the input voltage supplied
by a ’37 or 85 tube as a driver, an
output of approximately 3 watts is

obtainable from the output stage.
With reference to this curve, Rg is the
grid resistance, Po is the power output,
and the sccond and third harmonics
are so labeled.

Static curves for low mu or class A
connections are shown in Fig. 4. As
high plate circuit efficiency is not re-
quired in 110-volt, D.C. receivers, this
tube has been designed to draw a rela-
tively high plate current under these
conditions for obtaining increased out-
put. In this same figure, load lines are
shown corresponding to load resist-
ances of 1,950 and 2,500 ohms. These
load lines are drawn for plate voltages
which would allow 10 volts for the
drop in the output transformer pri-
mary. The measured output charac-
teristics for a single ER-52 are shown
in Fig. 5. For the conditions of a
2,500-ohm load resistance, an input
voltage is supplied directly from a low
impedance source. Since the grid of
the tube under these operating condi-
tions swings positive and draws grid
current during one-half of the cycle,
this input stage must, in practice, be
capable of delivering an appreciable
amount of power to the output stage.
The input circuit requirements are
similar to those for class B operation,
and precaution must also be taken to
secure the proper phase relations be-
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Fig. 1
Socket connections for the 52.
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Fig. 2
Plate voltage characteristic of the 52 for the high-
mu or class B connections.
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Fig. 3
Measured output characteristics for the 52 under
class B conditions. The values shown assume a
plate-to-plate resistance of 12000 ohms.
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Fig. A

Fig. C

WHAT THESE NEW
TUBES ARE FOR

The 52—a filament type output tube | -~

which may be used in automobile or D.C.
power—operated receivers by merely
changing the socket connections.

The 15-—a 2-volt, heater type R.F.
pentode. This is the first time a heater
has been incorporated in the 2-volt line
of tubes for producing constant emission
with wide battery-voltage fluctuations.

The 19—An ingenious new tube which,
by virtue of its double construction, is
really two class B amplifier tubes in one.
It is no longer necessary to use two tubes
to secure class B operation—the single
19 is sufficient.

The KR-t—A new marcury-vapor rectifier
especially designed for automotive use.
1t has a high breakdown voltage and is
economical in operation.

tween input and output stages so as to
reduce the second harmonic due to
grid current. The 85 tube is suitable
as a driver for a single output stage
using a 52, and in this case, the volt-
age drop in the filament of the 52 may
be used as grid bias for the driver
tube. With this combination, an out-
put of 1. watt is possible in practical
receivers. Increased output may be
obtained by the use of two 52 tubes
connected in push-pull, with zero bias.
With this combination, an output of 1.
watt is possible in practical receivers.
Do not confuse this class A connection
with push-push connections which also
use zero bias—this is push-pull. With
this arrangement, the even harmonics,
due to the flow of grid current in the
input circuit, are balanced out. The
output power is then in the neighbor-
hood of 1.9 watts. This value may be
increased if the driver tube is slightly
overloaded.

The following characteristics as a
class A amplifier obtain: Plate and
outer grid voltage, 100; grid bias, 0;
plate current, 42 ma. As a class B
amplifier: Plate voltage, 180; grid
bias (both grids) 0; plate current at
no signal (for two tubes), 3 ma.; fila-

The 15, Cathode Type R.F. Pentode

One of the main disadvantages of
the 2-volt series of tubes is the fila-
ment construction. The heater type
tubes are much more stable in opera-
tion, and the emission from the
cathode does not fluctuate as rapidly
as the emission from the filament type
tube.

The first heater type tube with
heater-current consumption low enough
to bring it into the class of the bat-
tery-operated tubes is now made
available by Sylvania in their an-
nouncement of the type 15, a pentode
designed for R.F. amplification and
detection. Limitations as to the physi-
cal size of the cathode make it neces-
sary to take a higher current than is
required for a filament-type of equiva-
lent characteristics, but it is not an-
ticipated that the 15 will be used in
more than one or two sockets of the
receiver where the circuit require-
ments are such as to make an inde-
pendent cathode connection desirable,
Some of the important applications of
this tube are as follows:

(1) Combine first-detector—oscilla-
tor tube in superheterodyne receivers
where an oscillator coupling coil is

ment voltage, 6.3; filament current, placed between cathode and ground.
.3-ampere. (Continned on page 438)
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Fig. 4
the low'mu or class A connec-
In this case, load resistances of
2,500 ohms are assumed.

Static curves for
tions of the 52.
1,950 and
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Fig. §

Measured output characteristics for a single S2.
For a 2,500-ohm load resistance, the input must
be supplied from a low-impedance source.

1933

Fig. 8
Sketch showing the internal arrangement of the
19, ompare this with the socket connections

given in Fig. 7, below,

GRID GRID
Ng i /}/l/ Ne.2
4 7
PLATE PLATE
Ne.1 Ne.2
FILAMENT FILAMENT
VIEW LOOKING DOWN ON SOCKET

Fig. 7
Socket connections of the 19. Note the symmetri-
cal connections of the grids and plates,
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Fig. &

Socket connections of the 15, a 2-velt, heater-

type output pentode. Note that a 5-hole socket

is employed. This tube is further illustrated in

Fig. B above, and additional data is given in
the text.

399



Fig. A, above
Quter view of the receiver, Note the fused plug
at the left,

Fig. B, below
Under-chassis view, The location of all parts may
easily be determined from this view,

portable receiver which is designed

to operate on practically every
type of commercial line-current sup-
ply; also, by means of a switch it is
possible to receive police-wave sta-
tions in addition to the regular 200
to 550 meter broadcast programs;
finally, by means of terminals pro-
vided for the purpose, it is possible to
hear phonograph records through the
use of an electromagnetic pickup. A
rear view of the apparatus is Fig. B.

The schematic circuit, Fig. 1, is
fundamentally that of the reflex re-
ceiver deseribed and illustrated in the
November, 1932, issue of RaDIO-
CRAFT, in the article, “How tc Build
the ‘Dicde-Triode’ Reflex Receiver,”
by the writers, However, the former
set was primarily designed as a bat-
tery receiver while the latter features
a unique arrangement of a power sup-
ply system; also, there are a few
variations in the actual tuner circuit.

IN Fig. A is illustrated a novel 1-tube

Theory of Operation
The Incoming signal is tuned in by
condenser Cl1 in shunt to the secon-
dary of L1, a standard ‘three-circuit”

INCOM ING
SIGNAL 14
—— [t
]
i R=pfR 3 [
H 3 Ly
[Spa
~A- -B-
- - - —_— e
— "
- - = ; w
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==t
RoN_ | rs z o -
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~C~ RECTIFIER SECTIONS. RESISTORS

Fig. 2
Details of the receiver, They are fully discussed in
e text,
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WHY YOU SHOULD BUILD THIS RECEIVER

It may be used with any type of power supply available: D.C., A.C. of any
frequency, or even batteries, if so desired.

The polarity of the line plug makes absolutely no difference—it works either

way.

It uses the new 85, duodiode-triode in a regenerative, reflex circuit, making it

very sensitive and selective.

A phonograph pickup may be easily connected to posts provided for the pur-

pose, with no additional apparatus.

Tunes to the police wavelengths with no changes whatever.

BUILDING A 1-TUBE PORTABLE,
UNIVERSAL CURRENT SET

R. D. WASHBURNE
and F. R. HARRIS

tuner. By means of switch Sw. the
wavelength minimum may be reduced
to include “police calls’”’—to many
people, the most interesting band.

After being amplified by the triode
portion of tube V, the R.F. signal
path is completed through condenser
C3 which connects to the cathode. At
the same time the R.F. signal, in
passing through the primary P of the
fixed R.F. transformer, induces a
voltage in the secondary S8 which is
epplied to the rectifier portion of the
vacuum tube, In order to obtain the
greatest voltage output from the sig-
nal-rectifier, the two plates are con-
nected together in a “diode” hookup.

The pulsating D.C. which now flows
through the primary of the A.F.
transformer T induces in the secondary
a potential which is applied to the
triode portion of the duocdiode-triode,
type 85 tube. The sequence of oper-
ations is shown in simplified form in
Fig. 2A.

Due to the fact that there is con-
siderable loss in the diode type of
rectifier, it is essential to use an A.F.
transformer with a high ratio. The
use of an instrument of this design is

not detrimental, as the low-impedance
primary is a fair match for the diode
portion of the tube. In this manner
the voltage step-up of the A.F. trans-
former compensates to a certain ex-
tent the loss through the half-wave
rectifier. The sensitivity and selec-
tivity of the set as a whole are depend-
ent almost entirely on local reception
conditions and the size of the individ-
ual antenna.

To simplify the tuning requirements
and to conserve space, an iron-core
R.F. transformer was used to couple
the output circuit of the 85 to the
rectifier. In order to obtain even
amplification over the entire tuning
band, with sufficient velume for good
headphone operation, it was necessary
to use a shielded ‘‘screen-grid” type
of the make specified in the List of
Parts.

By shunting the primary of this R.
F. transformer with the third or
tickler winding of L1, ¢ was found
possible to wutilize the feature of re-
generation at all wavelengths; also,
this connection made it convenient to
compensate for a tendency toward

(Continued on page 442)
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Complete schematic circuit of the universal-current receiver described by the authors.

RADIO-CRAFT

for JANUARY, 1933



% /
HOW TO BUILD A 13-WATT \_

CLASS B AMPLIFIER

Here are complete constructional details of a |3-watt
amplifier drawing 55 watts. Permits universal light
socket or low-cost automobile generator installations.

LEON J. LITTMAN*

HE new and rapidly-growing in- be used with the Auto A.C. Power Unit Y\
dustry of building, renting, and described in the November issue of this
sclling up-to-date sound systems magazine (on page 276), it may there-
has produced an ever.increasing fore be called “universal.”” Using this
demand for better and more efficient ,power unit, the amplifier may be oper-
A.F. power amplifiers for general P.A. n\ated from a six-volt storage battery for
work. automotive use (requiring a 6-volt field
The amplifier to be deseribed has the speaker) since it is rated at 65 watts
same maximum, continuous A.F. output and is perfectly capable of handling the
as a conventional amplifier using type amplifier to be deseribed, which deliv-
May be used with any standard speaker, with 50 tubes in push-pull and has been ers 13 watts to the speaker.
or without field coils; uses the latest tubes; found quite ample for general work in Another advantage of class B ampli-
gperafes fLom el'thuer a raldlo ;ie*¢ rghonograph the P.A. field. As this amplifier may fication is the fact that the power trans-
| e i sChief Engineer, Coast to Coast Radioc Corp. (Continued on page 433)
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Fig. 4
At A, circuit for measuring voltage regulation;
at B, connections for measuring the capacity of

electrolytic condensers; at C, setup for measuring

the impedance of electrolytic condensers; and at

D, the cireuit for determining inductance and
capacity of antenrna.

HE February, 1932, issue of

RADIO-CRAFT contained a descrip-

tion of a two-tube, vacuun-tube

voltmeter of exceptional de-
sign. The features of this voltmeter
are such as to facilitate almost every
type of measurement. The May, June,
and August issues of this magazine
contained a series of articles on the
use of this voltmeter; this article, the
last of the series, contains further
measurement data.

Measurement of Voltage Regulation

In order to measure the voltage
regulation characteristics of power sup-
ply devices, the setup given in Fig.
4A is used. The resistance R is a one-
ohm, wire-wound resistor. The V. T.
voltmeter is used to measure the volt-
age drop across this resistor in order
that the accurate value of the current
may be determined. The resistance of
R1 is the same as the value of the
bleeding resistor that is normally
across the output of the system; this
is generally 5,000 ohms. Resistor R2
is a variable unit of 0 to 25,000 ohms
and should be capable of carrying at
least 100 milliamperes. The meter
VM is used to measure the voltage
and may be of the 1,000-ochms-per-volt
type, although the use of a V. T. volt.
meter with a multiplier will give a
more accurate result.

The procedure of the test is to ad-
just R2 to minimum resistance and
the current through R, determined by
the voltage drop, is plotted against
the voltage as measured by VM. The

402

USING THE V. T.
VOLTMETER

Do you know how to measure the inductance and capac-
ity of antennas, the capacity of electrolytic condensers,
the regulation of power units? If not, read this article.

BERYL B.

resistance of R2 is gradually increased
in steps, with current and voltage
readings taken. After the various
readings have been made they are
plotted on graph paper in order to
give the voltage regulation curve.

Measuring Capacities of Electrolytic
Condensers

The setup of the apparatus for the
measurement of the capacity of
electrolytic condensers is given in Fig.
4B. The V. T. voltmeter is connected
across the one-ohm resistance R. The
terminals Bl and B2 of the gooseneck
V. T. voltmeter are used.

The A. C. current in amperes
through the standard paper condenser
Cs, the unknown electrolytic condens-
er Cx, and the one-ohm resistor R is
determined by the voltage drop across
R.

The capacity of the electrolytic con-
denser may be determined by the
formula:

Cx

IxCs

— S

6.28xExCs —1I
where Cx is the cafpacity of the
electrolytic condenser in farads, Cs is
the capacity of the standard paper
condenser in farads, I is the A. C. in
amperes through the two condensers
in series, E is the A. C. voltage across
the two condensers that is indicated
by VM.

The above measurement is approxi-
mate as it is based on the impedance
of the electrolytic condenser and neg-
lects the electrolyte resistance. The
value of the capacity obtained is the
effective value and is less than the
absolute or electrostatic value. The
battery “B” is employed to polarize
the electrolytic condenser.

Measuring Impedance of Electrolytic
Condensers

In order to determine the impedance
of electrolytic condensers the setup in
Fig. 4C is employed. The resistor R
is a standard, non-inductive variable
resistance.

The D. P. D. T. switch is first set to
the “A” position and the extent of in-
dication noted on the V. T. voltmeter.
The D. P. D. T. switch is then set to
the “B” position and the resistor R
varied until the indication on the V. T.
voltmeter is the same as obtained with

RADIO-CRAFT
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the switch in the “A’ position. The
impedance of the condenser is then the
value of resistance, in ohms, of the
resistor R.

Capacity and Inductive Reactance
Capacity or inductive reactance, in
ohms, may be determined by the same
setup and in the same manner. Al
though an audio-frequency oscillator
is desivable; a frequency source of 60
eyeles will answer for most purposes.

Capacity and Inductance of Antennas

In order to determine the induc-
tance and capacity of an antenna, the
setup given in Fig. 4D is employed.
Coil L is the radiating inductance of
the oscillator, which has about 10 turns
of wire of any diameter; L1 is the
pickup coil of two turns; L and L1
should be shielded from the balance
of the apparatus, L2 should be a two-
turn coil; LS, a coil of known induec-
tance; L3, the wavemeter inductance;
C, the wavemeter capacity; and R a
resistance of 5 ohms, across which is
placed the V. T. voltmeter for reson-
ance indication.

With the D. P. D. T. switch in the
“A'"position, the wavemeter is brought
into resonance. The “LC” constant is
now determined from the wavelength
from the chart published in the June,
1932, issue of RaADIO-CRAFT.

Next, the coil LS is connected in
the circuit by throwing the switch to
the “B" position. The inductance LS
should be large enough to increase the
fundamental wavelength approximate-
ly four times. The wavemeter is again
brought into resonance and the LC
constant again determined.

The capacity of the antenna is now
determined from the formula:

LCs
Ca = 3
Ls
where Ca is the antenna capacity, LCs
is the oscillation constant with Ls in
the circuit, and Ls is inductance in
microhenries.

The inductance of the antenna may
now be determined from the follow-
ing formula:

LCf
La =

H
Ga
where La is the antenna inductance in

(Continued on page 426)

JANUARY, 1933

for



An unusual use for P.A. Amplifiers for controlling

automobile traffic. This booth is used by Chief of

Police William Nichols, of Stratford, Conn. Here

is a great idea for Service Men to take up with
police chiefs in their own towns.

The Lafayette 250 Public Address Amplifier (right

with a double button ‘''mike’ and
microphone amplifier stage (small box) and
two 106 dynamic speakers.

foreqround}),
sfang,

HE Service Man with an eye to

business will find prospects for

permanent outdoor public-address

amplifiers all around him. Let
him take a ride around town some Sun-
day afternoon and make a list of public
places of the following kinds: amuse-
ment parks, playgrounds and recreation
centers, swimming pools, airports, race-
tracks, ball parks and dancing and skat-
ing pavilions. Of course, some of them
may already be equipped with P.A.
systems, but it is certain that many
are not.

If the information is not listed in the
city directory, call up these places di-
rectly and inquire for the names of the
owners. Of course, before you ap-
proach them you should visit each place
and look over the situation carefully.
Convince yourself, before you attempt

*Sound Engineer,
Co., Ine.

Wholesale Radio Service
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In this article, the second of a series of six intended to supply the

Service Man with money-making

ideas, Mr. Short discusses perma-

nent outdoor public address amplifiers and how to sell them. The
first article, which appeared in the December, 1932, issue, covered
permanent indoor installations. The third article, which will appear
in the forthcoming February issue, will take up mobile, portable and

temporary installations.

Service Men with P.A. problems are

invited to avail themselves of Mr. Short's experience in this field.

MAKING MONEY WITH
P. A. AMPLIFIERS

HUBERT L. SHORT*

to convince the proprietor, that a P.A.
amplifier is recally necessary or desir-
able as a means of maintaining or in-
creasing business. There’s no sense in
wasting time on an unprospective pros-
pect—if you get what I mean.

Before you open your sales attack,
you want to have a pretty good idea of
what kind and size of amplifier and
how many loudspeakers will meet the
particular requirements. You should
figure on a microphone, a phonograph
turntable and pickup and plenty of out-
side wire. This latter detail is an im-
portant one, and many a Service Man
has come to grief over it because he
neglected to include it in his bill of
materials. By the time you get finished
draping wire around corners, up poles,
over roof tops and down buildings, you
may need several hundred feet.

Get Started Early

The most serious mistake that Serv-
ice Men make in considering outdoor
P.A. amplifier business is that they
start “working” on their prospects too
late. Perhaps the thought of people

splashing in swimming pools or cheer-
ing at the racetrack is remote from
your mind when the snow is falling and
the temperature hovers around 30, but
the winter is the time to get started.
It is during December, January, Feb-
ruary and March that you must do your
selling. Then the owners are not espe-
cially busy and have plenty of time to
listen to your hot sales arguments on
the benefits of P.A. amplifiers for their
enterprises. As soon as spring rolls
around they put on their overalls and
start the annual overhauling, and then
they're beyond hope.

A Novel P, A. System

Exceptionally effective use of a pub-
lic address amplifier—one offering a
valuable suggestion that many Service
Men can readily capitalize on—is being
made by Chief of Police William B.
Nichols, of Stratford, Conn. One of
the most heavily traveled express high-
ways in the country runs through this
town, and the control of traffic is nat-
urally a considerable problem. To

(Continued on page 441)
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RADIO-CRAFT'S LIST OF
TRADE NAMES AND MODEL NUMBERS

So much confusion exists in radio regarding trade names and model numbers that RADIO-CRAFT
painstakingly collected the data below and presents it to its readers

ALL AMERICAN MOHAWK CORP.
Trade Name: LYRIC

Designation Designaiion of Alternuative
of chassis romplete sel designalions

SA-65 ~Model SA-65 table

Model SA-66 console
SA-N1 ‘Model SA-9!
SA-130. Madel 8A-130....... . Channel Control
SW-xo Madel SW-80 Short Wave
B-7 Muodel B-7 Battery Modcel
13-a0 Model B-80 .Battery Model
S-6 Model 8-6 Midget

Model 8461 Console

Model 8-62

Cloek Mode!

ST Model 8-7
S5 Model -8
s-10 Model 8-10
Se63 ... Model 8-63
S-80 ... ..Model 3-80 Midget

Model 5-81 Console
DC-65. _Model DC-65 .. Direct Current

ATWATER KENT MANUFACTUR-

ING CO.

Designation Designation of Alternutive

of chassis  complete sel designations

21 91-Auto

93 93-Converter

183 _188-Lowbaoy . L. Cabinet,
363 sapeaker

260 .260-Semi-1lighboy.. M Cabinet

469 469-Lowboy. I C'abinet,
380 apeaker

4691). 469-D (D. C.).. K Cabinet,

4691 apeaker

469Q.. .. .469-Q Compact
(Battery).............K Cabinet,

469() apeaker

480. 480-5emi-llighboy. M Cabinet,
380 speaker

558 558-C'ompact.

5550 . B58-1) (DL C)

558Q 558-() Compact

612, ..612-Semi-ITlighboy_. M-2 Cabinet
1-324 speaker
1-326 speaker
627 627-Compact
812, 812-Highboy.........B Cabinet 1-336
1-33%

AUDIOLA RADIO COMPANY

Designation Designation of
of chassis  complete set

4-T.......A4Tube T.RF.
Mideet

5-T. s 5 Tube T.R.F.
Midget

5T-SW._........ 5 Tube T.R.F.
Midget with short
wave attachment

BT oooooeerereenn 8 Tube Super Console

&T. ... _...8 Tube Super Midget

10-T .10 Yube Super Console

10-7T . 10 T'ube Super Mideet

-1 11 Tube Super Console
BROWNING.DRAKE RADIO CORP.

BROWNING-DRAKE

Designation Designation of Alternatire
of chassis  complete sel deardnations
40 series........ Model 40 (Console)....200-550 mcters
Model 42 (Mantel)....200-550 meters
Model 44
(Phono Comb.) ......200-550 meters
80 series......Model 80 (Console)...200-550 and
Model 83 (Mantel)  1000-3004) meters
Muodel 90 (Console)._.15-550 mcters
Model 92 (Mantel)._...15-550 meters

Trade Name:

90 series..

404

CANADIAN MARCONI COMPANY
Trade Name: MARCONI

Destgnation Designation of Alternatire

of chassia  complete set designations
Model No. 1932 Models
26 A & B._..Mantel..._. Bame chassis used
in 26-C
26-C. ..Console 26 A& B
26-8W ..Console Short Wave
27-5W . Console
Short Wave. Simiilar to 26-A.B.C.
28 . ...Midget
20 A & B. .. Mantel
31 .......Console
31-5W . . Similar to 31
32 . _..Battery Console
1933 Models
32-B .Battery Console
33 ...Battery Console
33-AW. ... .All Wave
Battery Console Similan to 33
31, Console
35 .cwee..Console
36 _.All Wave Console
37 ... All Wave Console._Similar to 36
CANADIAN WESTINGHOUSE CO.,
LTD.
Trade Name: WESTINGHOUSE
Designation Designation of Alternatire
of chassis  complete set designations
RC .. RA, DA
Model 589 Consolaire 89
Model 99 . Consolaire 99
Maodel 99..... Model 994, Consolaire %94
Model 110 . Consolaire 110
Model 110...Model 120 Consolaire 120
Model 90 Consolaire %0
Model 801.._Columaire 8
Muodel 101 ...Columnaire 10
Model 801....Model 302

Maodel 122,

COLUMBIA PHONOGRAPH CO.

Consolaire Grand

Trade Name: COLUMBIA
Designation Designation of Alternative
of chassis complete set designations
C80A . ... C-81 Table Muodel
C-x3 Console
C-80B.. _...........C-84 Console-
Twin Speakers
.....C-85 Combination
....C-83 Console
C-95. Console-
Twin Npeakers
C-100. e C-103 .Consolette
C-120 SC-123 Battery Console
CROSLEY RADIO CORP.
Trade Name: CROSLEY
Designation  Designation of Npeaker
of chassis com plele sct Numler
127, 7-2 ..Adventurer. 304
129-1.. Alderman 318-3, 319-3
132-1 . .. Ambassadar 324-1, $25-4
124, .. Announcer 306
124-1 _Announcer 421-35, 320-4
126-1.. _.Announcer 288 or 308
77 s v Arbiter or TTB 264
125 -....Bigfella 291
135 .. ......Bigfella 3124
131 _.Benniboy 254
124 . .....Caroler 306
133 & 7-2._.._ _.Carvler ) 312-4
134 . ...Caroler. 3124
134 & 7-2._ . _Caroler 312-4
124 Cheerio. 247
132-1.. ..Chiet 3254, 324-8

128
132-1 ..
130-1
146-1

26

7

D

125 & 7-2
130 & 7-2.
133
1365-1
127
127-1.
129

129 . .
146-1.
125

135

125

135

53

130

146

128

124
124-1
126-1
134-1.

54

141

124 .
126-1._.
134.
134 & 7-2.
128

124
124-1._.
126-1..
134-1...
125
135

137

127

0

91

92

95

96

451

84
136-1
130
114

27

28

49

N4

127

127 & 7-2
131

141

a3

- 235J or 235M
324-4, 325-4

.Chicftain (Battery)
.Commissioner
Congressman .320-4, 3264
.Congressman 3274, 325-4
_Crony or 26-J (Battery) 273
Director or 76-A (D.C.) 263
. Direetor or 77-A (A.C.) 264
Discoverer. 291

Diiscoverer 3124
Forty-five..... 3124
.Governor. 3204, 326-4

_Happy Hour

304
Happy Hour........ .322-6, 3204

Judge 3004
Justice 309-4
Legislator 3274, 325-4
Litlhoy 291
.Litlboy 3124
Litlfella 291
Litlfella . 3124
Mate or 53-E (A.C) 272
Mayor.. 3104
Mayor 315-1
Mavor (Battery) 2351 or 235M
Merrymaker.... ... 287 or 306
Merrymaker 321-5, 3204
Merrymaker . _...20% or 308
Merrymaker. 3204, 323-5
New Iluddy or 54-G

(A.C) 274
Nomad 3133

Pal or 83-F (A.C)....272
...Partner or 26-K

(Battery). . 273
..Phono-Automatic
of 77-L ....264
.Playboy .. ... 287
.Playboy..___ 298
Playboy . 3124
_Playboy 312-4
Playboy (Battery)...._ ..
Flaytime.. . 306
Playtime. 321-5, 3204
Playtime. 298 or 308
Playtime. .. 320-4, 323-5
Playtime, Jr. 291
AMaytime, Jr. 312-4
Lup 284-3
Reveler 34
Roamio . 214
Roamio 279
Roamin 295
Roamion 286
Roumio 333
Roamio . 332
.Rondeau or 84-C. 249
Secretary._. S20-4, 326-4
Senator 3104
Senator 315-1
Showhoy. 234
Showboy ...234
=W, Adapter
Sondo or 84-D 249
. Tenstrike . 301
Tenstrike S.W. 301
Tynamite 251
Vagubond 313-3

Wood's Desk or 53-M. 272

DE FOREST RADIO CORP.

Trade Name:

Designation
or chassis
HO8A .
HosB.
608C...
HosD
TO8A
TOSB
851A
85113 __
851C..
851D

RADIO-CRAFT

DE FOREST CROSLEY

Designation of Alternative
complete set designations
.Windsor Model Console.... 25 eycle
Windsor Madel Console......60 cycle
Berwick Compact Model....25 cycle
Berwirk Compact Model 60 ecycle
Cavendish Console Model. 25 cycle
Cuvendish Console Model .60 eycle
York CConsole Maodel 25 cycle
York Console Model .. 80 cycle
Mayfair Compaet Maodel.. 25 eyele
‘Mayfair Compact Model....60 cycle
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902A. .Montrose Console Molel._.25 cycle
9021. . Montrose Console Model - 60 cvele
140._.._____.Balmoral Console Model... Universal
25 & 60
801 . . Embassy Console Model....Battery
{Air Cell)
802 ...Embassy Jr. Compact._......Battery
(Air Cell)
ECHOPHONE RADIO MFG. CO.
Trade Name: ECHOPHONE
Designation Designation of Destgnation Designation of
of chassis  complele sel of chassis complete set
D.__. D 16. 16
E. E 7. 7
8-3. 53 18, . 18
4 4 20 20
54 sS4 35. 35
5 5 40.. 10
$-5 8-5 S0 30, 55
10 10 60, _ 60, 65
12. 12 70 70,75
14 14 BU B0
15 15 90 90

FADA RADIO & ELECTRIC CORP.
Trade Name: FADA

Shop Designation of

Type complete set Type

A 265-A & RR65........ Battery
AP 265-CA & RP-65CA A.C.

B A475-A & 45/75-A Battery
BP 475-CA & 45/75-CA. AC.
C 180-B & 50/80-B. Battery
D.. 10, 11, 30 & 31 A.C.
DC 12 3. C.
E 50,70,71 & 72 A.C.
Rev. E IO &TT A C

F 460-A & R-60 Battery
G 16, 17 & RI™-17 AC
GA. 20 ALC
GB. 32 AC
GC. 18, D.C.
it 480-A, 50/80-A & R-80.___ Battery
K 35 AC
KA. 41, 42,44, 46 & 47 - A C.
KB. 81, 82, 84, 86. n.C
RE. 122 Air Cell
KF 43. A C
KG 761, 762, 764 & Tob... A.C
KO 51 A.C.
KO-220.... . ... 251, 253 & 257 (257 comb.)..D. C.
ROC..... 33 & 57 (57 comb.). A C.
KOC-110 171,173 D.C.
KOC-222... ... .Chassis

KO 512, 532, 572 (220 volts) ._A. C.
I\ 45, A.C.
KW, 48 & 49 A C.
KX. 61 & 63 A C.
KY At

Rev. K 35-83 A.C.
M 25, M-180, 1.=M, 35-M A C.
Rev. M 25, M-250, 35-C, 7-M A A C.

0 22 Battery
P 40 A.C
AL 74, 70, 3, 87, 88, 89,97.__A. C.
RC. s & T A.C
RE. T3 & BRI A.C.
RE-110. Chussis ... D.C.
R15-220. LChassis. D.C.
RF 732, 852. A.C.
RC. 35

RX.. U3 & 95

1lesides the model number of the receivers there
are letter designations. These letter designations
are the letters whiell appear after the serial number
of the receiver und they help designate the type
chassis.

In other words, n receiver bearing serial number
0000-RE will indicate that the ehassis could be one
from either 8 model 73 or 85 as attested by the
attached sheet.

FRESHMAN RADIO CORP.

CORRESPONDING MODEL NUMBERS
EARL and FREED RECEIVERS
On the correspanding sets, as listed below, the
meehanism is identical. There is a slight difference
in cabinets.

Farl 21  equivalent to Freed 56
Earl 22  equivalent to Freed 55
Earl 31  equivalent to Freed 78

Farl 31-S equivalent to Freed 78-8
Farl 32  equivalent to ¥reed 79
Earl 32-8 equivalent to Freed 79-8
Farl 41 equivalent to Freed 95
Earl 33 equivalent to Treed 90
Earl 33-8 equivalent to Freed 90-8
Enrl 24  equivalent to Freed 63
Earl 121 equivalent to Freed 53

fOI’
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GRIGSBY GRUNOW CO., INC.
Trade Name: MAJESTIC

Designation  Designation of  Alternatize
of chassis compleie sel designaiions
10. || . ...Short Wave Converter
20... 21,22, 5
30 31
50 51, 52
5d. 56, _Ardmore
55 53 Rerkshire
5. 58.. L Viking
(Short & Long Wave)
10. . 58... Niking
60. 61, v2
90-1.. G0, 91, 92, 93..1930 Models
90 91 & 92 1929 Models
100 . 1M
100-13 . 102, 103
110. 110. Auto
120, .. 121
120-B. 123
130-A 130, 131, 132
15. 151. Havenwoou
15. 153. Ellswood
1518 154 Fyfewood
150 155.. Castlewood
15 156, Sherwood
160 163
180. 151
200 201 . Shethield
200 203.. Fairfax
200. 2014, Explorer
(Short & Long Wave)
10 204 Explorer
(Short & Long Wave)
210 Whitehall
210.. Stratford
210. .Croydon
220... Coilingwood, 1932
220. .Abbeywond, 1932
230-A_
25, Cheltenwood, Oct. 1931
25-B. Cheltenwood, Nov. 1931
23. Hrentwood, Oct. 1931
25-13 Brentwood, Nov. 1931
25. _Brueewood, Oct. 1931
25-13 Brucewood, Nov. 1931
290 Madison
290 Adams
10. Monroe
(Short & Long Wave)
290. 284 . Monroe
(Short & Long Wave)
300 2303, 304, 307
310 311, 314
20. 324
35. 351 Collingwood, 1931
35 353 .Ahbeywoud, 1931

GULBRANSEN COMPANY
Trade Name: GULBRANSEN

352 Model 3521
Five tube A. C.._.. Model 3525
872 . Model 8726

Seven tube A. C.

302, Nine tube Battery Model 3925
322 . Mode! 3225
Twelve tube A. C.._._ Model 3226
3622, Six tube Auto.. . Model 3622
3722, Seven tube Auto_ Model 3722

HOWARD RADIO COMPANY
Trade Name: HOWARD

Designation Designation of

of chassis complete et
Style K. Model K
Style H. Model H
Style M Model M
Style P11, Model 500

De Luxe.with Short Wave
Model 501

KELLOGG SWITCHBOARD &

SUPPLY CO.
Trade Name: KELLOGG

Designation Designation of Alternative

of chassis camplete get designations
504 HH-505-506 Wave Master
507 507-508 Battery Sets
510 510-511
514 514-516-517
515 = 515-518-519-520-521
593 523-526.
524 524-527 1-528
533 -533-534-535-536

125 eycle

1933

KOLSTER RADIO INC.
Trade Name: KOLSTER

earry letter-number

All models eombination

symbols only.

LANG RADIO CORP.
Trade Name: LANG

Designation Designation of

of chassis complete set

AAS —......Junior AA5 table model
Senior AAS table model

AAG_ . Junior AAG T. M.
Senior AAG T. M.

DCa.... Jhunior DCB T. M.
Senior DC6 T. M.

MAS. MAS T. M.

MDS8. MDS T M.

8a9

S8

NATIONAL COMPANY, INC.
Trade Name: NATIONAL

Designation  Designation of
of chassis complete sel

SW58AC.....5 Tube A. C.

Short Wave Receiver
SW34DC.... 5 Tube . C. Battery

Short Wave Receiver
SW3DC_ . 3 Tube . C. Battery

Fhort Wave Receiver
SW3AC... .3 Tube A. C.

Short Wave Receiver
NC5. 5 Tube Short Wave Converter
NB32 5 Tube Broadcast It. F. Tuner
H. F. R. 5 Meter Iteceiver
H.F.C. M. C. Converter

PIERCE AIRO, INC.
Trade Name: PIERCE AIRO-DEWALD

Desiynation  Designation of

of chasgsis complete set
BAC B.A.C-4,BAC-7,BAC-8
KAD. KAD-8 KADAKAD-T

50 504, 50-7, 5(-8

B.AO.L 13.A.11.-1, B AAIT.-2, B.AH.-400
B.AL.-212, B A TE-42

K.AF. JAFAL,KAF-2, K AF-A400
OAF-212, K AT 42

B.AM. ... BAMSG,BAN-212,BANM-12

PILOT RADIO & TUBE CORP.
Trade Name: PILOT

Designation Designation of Alternative
of chassis complete set designations

10. 1010 Dragon Monarch

10 8810 Dragon Emperor

39 7639 Twentieth Century

39. 8239 Golden Arrow

43 8443 Twin Coupler Brand. Liberty

43 8643 Armada

51 9251 Twin Coupler Brand..Itainbow

53 9255 Corsair

53. 9555 Twin Coupler Brand_Captain Kidd

READRITE METER WORKS
Trade Name: READRITE

Designation Designation of

of chass:s comiplete set
406 60 Cycle Tube Tester
407 80 Cycle Tube & Short Tester
408. 25 Cycle Tube Tester
409 . 25 Cycle Tube & Short Teater
500. 0 to 10,000 Ohmmeter
502 0 to 40, 0 to 10,000 Ohmmeter
530 Oascillator
610. Set Tester
v10. . Set Tester
900. A.C. & D.C. Current Measuring Device
1000. _Point to Point Tester

SEARS ROEBUCK & COMPANY

Trade Name: SILVERTONE
1932-1933 line

Desiynation Designation of Alternative

of chassis complete set designations
Name Model

5 tube

Battery Super 1620..._Midget Cab.

8 tube

Bat. Allwave Sup...Wellington.. .1520. . Midget Cab.

8 tube

Bat. Allwave Sup.. Westminster.. 1574 .Console Cab.
(Continued on page 440)
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Fig. A
External view of the versatile tester.

interested in the design, construc-

tion, or service of radio appara-

tus, will find the following
description of a general-purpose meter
well worth reading. The instrument is
extremely compact and worthy of a
place in any radio laboratory. The
writer wishes to stress the point that
the accuracy of the completed instru-
ment is dependent entirely upon the
accuracy of the components; in other
words, an inaccurate meter will nullify
the use of accurate resistors, and vice
versa.

The completed instrument is illus-
trated in Fig. A; its schematic circuit
is Fig. 1; a drilling layout is shown in
Fig. 2.

In the operation of an instrument of
this type, it is necessary that care be
taken to set the switches correctly, as
" *Engineer. Shalleross Mfg. Co.

EVERY technician, whether he is

s T R
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Fig. 4
Actual inductance and capacity calibration curves
of the tester. The posts for the external inductances
or capacitors are shown in the insert.
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HOW TO MAKE A
GENERAL-PURPOSE

TEST METER

A description of an extremely versatile test meter which
not only measures resistance, but inductance and capacity

as well.

Complete construction details and calibration

data are given below, by the author.
PAUL SHALLCROSS, E.E.*

damage may be done in attempting to
read D.C. values when A.C. is em-
ployed. Likewise, damage will result if
the instrument is set as an ammeter
and is connccted across a potential
source as a voltmeter.

Voltage and Current

Damage to this general-purpose
meter is avoided by starting all nieas-
urements with the three switches at the
bottom pointing down from the center
of their travel, and the output-meter
switch turned to the right, or out of
the circuit. Then, the A.C.-D.C. switch
is set to the desired position. If set to
D.C., the voltage and current ranges
may be obtained by having the MA.-V.
switch set on the MA. or V. position.

If a reading is obtained without de-
pressing any push-buttons (A to F),
the range is 1,000 ma. or V as the case
may be. If the instrument is adjusted
for D.C. volts and the deflection is not
too great, press button C for the 250-
volt range. If the deflection is still too
small, press button B for the 50-volt
range or button A for the 5-volt range.

A

........ ¥ |

On the other hand, if the switches are
set to D.C. and MA. and buttens F, E,
and D are depressed in the order given,
the current ranges will be 100, 10, and
1. ma. respectively, Operating the
push-buttons in this order will serve to
prevent excessive current passing
through the meter and causing damage.
When the A.C.-D.C. switch is set to
A.C., only A.C. voltages may be meas-
ured. Therefore, do not attempt to
make current measurements on A.C.

Resistance {D.C.)

To measure D.C. resistance, set the
A.C.-D.C. switech to D.C. and set the
IMP.-RES. switch to RES. Then con-
nect the unknown resistance across the
binding post terminals as shown in
sketch A, Fig. 3. Depress buttons F,
E, or D. and select the meter reading
nearest the center of the scale. Refer
this meter reading to the D.C. resist-
ance curve shown in Fig. 3. If button
F is depressed, divide the resistance
reading by 100. If button E is de-
pressed, divide by 10. If button D is
depressed, the reading will be direct as
indicated.

Tt ] AT T B
cpd THITTIE LU T L} 'I- [N
CAHIL afﬂﬂ'ﬂ*}iﬂ LA
i L o 1 4l 5
Fig. 3, above
Actual resistance and impedance calibration
Curves.
Fig. 2, right .
Panel layout of the tester. ompare this with the

photograph.
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WHAT THIS METER CAN MEASURE

it has the following D. C. Voltage ranges: 0-5; 0-50; 0-250; 0-1,000 volts.
It has the following direct current ranges: 0-1; 0-10; 0-100; 0-1,000 ma.
A. C. voltage ranges of 0-5; 0-50; 0-250; 0-1,000 volts are
The following resistance ranges are available: 0-100: 0-1,000; 0-10,000 chms.
The following impedance ranges are available: .01; .I; and 3 megohms.

The following inductance ranges are available: 0-100; 0-1,000; 0-10,000 henries.
Capacity measuring ranges of 0-.001; 0-.1; 0-1; and 0-10 microfarads.

Output meter ranges of 0-5; 0-50; and 0-250 volts are also possible.

possible.

Resistance [A.C. Impedance)
Impedances may be capacity, induct-
ance, or resistance. When the imped-
ance to be measured is resistance, the

value of this resistance may be deter-
mined by setting the A.C.-

impedance remains constant over the
different ranges. A common imped-
ance to use for this purpose is 5,000
ohms. Output readings within the
range of 5 volts are made when the
meter is set on the 5-volt, A.C. range

The slight variation in impedance
for the different ranges is unimpor-
tant as output meter readings are gen-
erally relative.

The writer will be glad to assist ex-
perimenters who may encounter “resis-

tance problems” in the de-

D.C. switch to A.C. and the
IMP.-RES. switeh to IMP.;
then connect 110 volts
A.C. in series with the un-
known resistance and the
meter as indicated in

sign of laboratory appar-
atus.

®

ouTteuT

sketeh B, Fig. 3. Refer the
meter reading to the A.C. [
impedance curve, Fig. 3,
and multiply the resistance

reading by 100. If button

B is depressed, multiply the F
resistance reading by 10.

If button A is depressed,
the unknown resistance will
be direct as indicated. Nev-
er set the switches to A.C.-
RES.

When the impedance is |

s | Ip

Inductance and Capacity .[1

©

P i

The following tabulation
is appended as reference
for the above-described
operations:

D.C. Volts: D.C.—V.

D.C. Potential: D.C.—MA.

A.C. Volts: A.C.—V.

Resistance (0-10,000) : D.C.
RES.—

Resistance (100-3 meg-

t 1
|

———

3
— .
B I

|
B
I

' gy
v '@ L LAY
_I_'é. BATTERY CLIPS &=
- = 1
[}
i et
. s/

composed of inductance or
capacity, the inductance or
capacity may be deter-
mined by setting the A.C.-
D.C. switech to A.C. and
the IMP.-RES. switeh to
IMP., then connect the 110
volts, 60 cycles A.C. in

il

7 |
100maA, | ||

ohms): A.C. IMP.—
Inductance (1-10,000 hen-
ries) : A.C, IMP.—
Capacity (.001-10 mf.):
AC. IMP.—
QOutput Meter:
Out. Mtr.
Resistor kit No. 610,
recommended as sufficient-

A.C.—V.

series with the unknown
inductance or capacity and
the meter as indicated by |
the sketch in Fig. 4.
Referring the meter
reading to the induectance
curve of Fig. 4, multiply
the inductance recading by
100. If button B is de-
pressed, multiply the in-

-

ly accurate for this gen-

ductance reading by 10. If
button A is depressed, the
unknown inductance will

be direct as indicated.
(The highest inductance
reading is not often used
except for power trans-
former work.)

current, and
labeled

Capacity

If no buttons are depressed, refer
the meter reading to the capacity
curve, Fig. 4, and read the capacity
direct as indicated. If button B is
depressed, multiply the capacity read-
ing by 10, If button A is depressed,
multiply the capacity reading by 100.

Output Meter

An output meter is an A. C. volt-
meter used in radio set servicing. The
JANUARY

for
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Complete schematic circuit of the tester.

Fig. |

those to the right are for voltage.
A, B,

as at this setting the instrument has
a resistance of 5,000 ohms. ILeave the
output-meter switch turned to the
right.

However, as the resistance of the
meter is high compared to 5,000 ohms
for the 50- and 250-volt ranges, both
of which may ordinarily be used, a
shunt resistor of 5,000 ohms is placed
across the terminal of the instrument
when the output-meter switch is turned
to the ““down” position.

. b33

The buttons to the left are for
The resistors hecessary are
etc., and their values are given in the List of Parts.

eral-purpose meter, con-
tains 15 resistors having
the following values:

Code Resistance Type
A— 5,000 ... 231
B— 1,111 ... 231
C— 0565 . LR
D— 14.5 ... 102
E— 130.5 ... 102
F— 1,305 ... 102
G— 750,000 @ ... 102
H— 200,000 eennan 102
I— 45,000 ... 102
J— 3945 ... 102
K— 4.93 ... 102
L— 493, ... 102
M— 11,111 .. 102
N— 105,000 .......... 102
00— 4,950 ... 102

List of Parts
One Weston model 301

Universal meter;
Two Eby Commander bind-
ing posts;
One Yaxley jack-switch No. 720;
Three Yaxley jack-switches No. 763;
One Yaxley push-button No. 2001;
Two Yaxley push-buttons No. 2004;
Three Yaxley push-buttons No. 2006;
One Burgess Unicel flashlight battery
No. 2;
One Shalleross carrying case;
One Shalleross type No. 610 engraved
panel;
One Shalleross No. 610 resistor kit,
mounted on bakelite sub-panel.
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CONSTRUCTING

ADAPTERS

F. L. SPRAYBERRY*

FOR

WHY YOU SHOULD USE
ADAPTERS

@® THOUSANDS upon thousands of tube
testars and set analyzers have been sold
to Service Men prior to the announce-
ment of the six- and seven-prong tubes.
To discard such instruments, merely be-
cause they do not test some of the latest
tubes, is unwise from both an economical
and technical standpoint.

For this reason, RADIO-CRAFT has print-
ed in the October and November issues
diagrams and descriptions of adapters
suitable for testing all the latest tubes.
When the series is completed, adapters
designed for all of the well-known makes
of testers will be described.

HIS is the fourth installment on

adapters suitable for all well-

known types of analyzers. This

series started with the October
issue of this magazine and continued
successively each month. This repre-
sents the final installment. As addi-
tional material is compiled, it will be
printed. We continue with a discus-
sion of adapters suitable for Supreme
analyzers, and proceed with a descrip-
tion of those suitable for wuse with
Hickok, Dayrad, Readrite, and miscel-
laneous test equipment.

No. 965DD, Fig. 63, enables analysis
of the 6 prong tube circuits to be made
with models 99A and 400A.

No. 965DS1W, Fig. 84, enables
analysis of the above 6 prong tube cir-
cuits to be made with models 99A}
and 400A+.

No. 964DS1W, Fig. 85, is used with
model 400B to analyze the circuits of
all the 6-prong tubes.

with models AAA-1, 90-1J, 2J, 3J, 4J,
and 5J series, 99A+4, 400A-, 4008
and 400B-N4 series.

No. 944LS, Fig. 44, enables any Su-
preme UX analyzer socket to receive
an overhead heater type of tube with
provision for lighting the tube. This
adapter is a companion adapter to the
No. 949K.

No. 957SSLL, Fig. 86, is attached
to the analyzer plug of Supreme model
AAA-1 for analyzing 7-prong tube
circuits, when used with adapter No.
975SLGL.

No. 975SLGL, Fig. 87, is used in
the AAAL1, 90-1J, 2J, 3J, 4J, and 5J
series, and in the 400B-N4 series
analyzer UY sockets to receive the
T-prong tube.

No. 947S1HL, Fig. 88, is used with
model 90-1J and 2J series, and 400B-
N4 series to make analysis of 7-prong
tube circuits, when used with the No.
975SLGL.

No. 947SSLL, Fig. 89, is used with
model 90-3J, 4J, and 5J analyzers for
making analysis of the 7-prong tube
circuits, when used with the No.
975SLGL,

No. 975DD, Fig. 49, is a twin adap-
ter to be used with model 99A and
400A analyzers for analysis of 7-prong
tube circuits.

No. 975DS1W, Fig. 90, is also a
twin adapter for use with models
99A4 and 400A+4 for 7-prong circuit
analysis.

No. 974DS1W, Fig. 91, is a twin
adapter for use with model 400B for
analyzing the circuits of 7T-prong
tubes.

No. 968R, Fig. 54, is used with Su-

Ho» | y f e N Not.; 955]3PP, Fig. 46‘, is used tfo f:t preme models AAAL, 19, 40 and 400
GREEN / GREEN T ﬁmic 1;?3 mgtrpelas;ngmenlt)s ° ] 'te series to check the WD-11 tube in the
6 IN. LEAD 6 IN.LEAD 6IN. LEAD rst section of triple-twin tube circutls g5 5010y Provision is made in this
FiG. 91 FIG.82 *Service Consultant, Nationa! Radjo Institute, adapter for reducing the 1.5 volts to
PO S
seoy o .. . T
© @ 00 K p*\ \
®Q o [ [olo || teled | |
F- F+ H W ITH || P e (7
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(1) (2 !
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) 6 Life | /
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This, the final article by Mr. Sprayberry, describes in detail
adapters for Hickok, Dayrad and Readrite equipment.

TEST EQUIPMENT

1.1.

No. 944R1, Fig. 55, is used with the
above Supreme models for checking
the 864 tube in the ’26 socket.

No. 972R1, Fig. 56, is used to check
the Western Electrie 215A tube in any
Supreme tube checker.

No. 944GL, Fig. 92, checks the ’32
and 34 tubes in the '26 socket of the
400 series of Supreme Diagnometer.

No. 954KPC, Fig. 15, is used on
models 19 and 400 for checking the
'33 tube in the ’26 socket. This adap-
ter also checks the 46, ’47 and PZ
tubes in the '45 socket and the GA and
LA tube in the '71 socket.

No. 982, Fig. 12, is used in all mod-
els of Supreme tube checkers for test-
ing the 82 tube in the '45 socket and
the 83 tube in the ’71 socket.

No. 944PLCR, Fig. 24, is used to
check the 866 in the UX socket of any
Supreme tube checker. This adapter
should be used hastily since the RG6
tube draws 5 amperes of filament cur-
rent, which is a heavy load on the
checker filament transformer.

No. 954SGL, Fig. 68, tests ’24, '35
and ’51 tubes in the UY checking
socket of Supreme 400 Diagnometers
and the ’36, ’38, '39, 44, ’64, 65 and
68 tubes in the '71 socket of models
19 and 400.

No. 9558G-2, Fig. 93, checks each
diode section of the G-2-§ duo-diode
tube when placed in the ’'27-checker
socket of any Supreme tube checker.

the 400 series Diagnometer in the '27
socket to check the 57 and 58 tubes.

No. 429, Fig. 40, is used to check the
UV-199 tube in the UX socket of any
Supreme checker.

No. 944GL, Fig. 42, cheecks the '22
tube in Supreme 400 series when
placed in the UX socket with proper
f:lament voltage.

Ne. 979WE, Fig. 57, is used with
Supreme models AAA-1, 40 and 400
series to check the Western Electric
205D tube. This adapter, when used
with a No. 954, can also check the
205D tube in the Model 19 checker.

No. 967, Fig. 43, checks the tubes
with the UV base in Supreme tube
checkers.

No. 944JY, Fig. 13, when used with
model 400 Diagnometer tests the sec-
ond plate of the '80 tube.

No. 982, Fig. 12, checks the 82 in
the ’'45 socket of any Supreme tube
checker and the 83 in th- 71 socket.

No. 954, Fig. 58, checks the '37 and
67 tubes in a '01A socket of any Su-
preme checker.

No. 964KSP, Fig. 60, ehecks the 41,
42, PA and PZH tubes in the 71
socket of model 19.

No. 965KS, Fig. 16, also checks the
89 tube in models AAA-1 and 40.

No. 064KSH, Fig. 61, checks the 89
tube in model 19.

No. 965KPGL, Fig. 67, checks the
89 tube in the 400 series Diagnometer.

No. 944GL, Fig. 92, checks the 865
tube in the ’10 socket of models 19 and
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SERVICING RECEIVERS BY
THE RESISTANCE METHOD

Fig. A

L4 b

OHMS
ADJUSTER
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~ OKM RHEO
AND MF.
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A En

C-6 Cup

R= MULTIPLIERS

Schematic circuit of the analyzer pictured above.

practice upon modern radio receivers, has resulted in

the development of “Resistance Measurement” as a

means of rapid and efficient servicing. This method
of analyzing and locating receiver troubles has many ad-
vantages over the better known form of “voltage measure-
ment.” One of the most important of these is the fact that
in most cases, resistance measurement permits the Service
Man to make his complete analysis and locate the trouble
merely by inserting test plugs in the receiver tube sockets,
without removing the chassis from its cabinet. This not
only saves time, but also simplifies the problem of estimat-
ing cost of repair—a matter of considerable importance
from the set owner’s viewpoint.

Resistance measurements are far more specific than
voltage measurements in the information they convey to the
Service Man. This is because the former permit the com-
plete isolation of each individual unit in the radio receiver,
whereas the latter deal with complete circuits, usually in-
volving a number of complex units.

EVOLUTION of servicing methods, through actual

410

An exceptionally practical descrip-
tion of the proper procedure to
follow in using the new resistance
method of servicingradioreceivers.

S o BT B T A I TR
H. G. CISIN, M. E.

When it comes to tabulating readings, resistance measure-
nients are vastly more informative, not only where wiring
diagrams are available, but even where the work must be
performed without such diagrams.

In many types of modern radio receivers, voltage meas-
urements are apt to be misleading. This applies to sets
using class “B” amplification, resistance coupled amplifiers,
ete.

Detector voltage readings are often worthless, especially
in sets using the 55 tube and alse in receivers incorporating
automatic volunie control. Most receivers have resistors in
series with the scireens. And here again, voltage readings
cannot present an accurate picture of receiver conditions.

To sum up the comparison between resistance and voltage
measurements, the former is superior because it is more
systematic, more informative, more efficient and because it
can be made with greater ease and rapidity.

The last part of this statement is predicated, however,
upon the use of a properly designed set tester. In other
words, in order to take the fullest advantage of the possi-
bilities inherent in the modern method of resistance meas-
urement as applied to servicing, it is necessary to employ a
set tester built around an elaborate ohmmeter and including
in its design, a capacity tester, a D.C. voltmeter and mil-
liammeter and also a means of checking A.C. line voltage.
Furthermore, such an instrument must be provided with
suitable cables and plugs for making the necessary tests
and for gaining access to all circuits from the various tube
sockets.

All these important and exclusive features are an integral
part of the new Readrite Resistance-Continuity and Capac-
ity Tester. In addition, they are supplemented in this in-
strument by several other equally noteworthy characteris-
tics. Thus, a thirteen point selector switch permits one to
take as many as thirteen different resistance readings, if
necessary, without making any changes whatsoever in the
connections between the tester and the radio receiver,
which results in remarkable rapidity in completing a check-
up. The various resistance scales (0- 500 ochms; 0- 50,000
ohms; 0- 3,000,000; 0- 6,000,000 ohms) are available through
another convenient selector switch. Voltages are readable
on the same D.C. meter and three positions on the thirteen
point selector switch may be used to obtain plate, grid, and
screen-grid voltages at any socket. Jacks are also avail-
able, which permit the tester to be used independently of
plug and cable connections, to measure resistances, volt-
ages, and capacities.

Like any other method of circuit analysis, servicing by
the resistance measurement method, involves not only a
suitable tester, but also a reasonable degree of knowledge
of certain fundamental prineiples plus actual practical ex-
perience. Unlike certain other methods, however, the
knowledge needed is readily acquired and it goes without
saying that practice soon leads to perfection.

Those who are just starting to employ resistance meas-
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Blowtorch-ing Tubes to Life
Glenn Ellsworth

I[N THE April, 1930, issue of RADIO-CRAFT appeared an

interesting article by George Stoneham regarding a bak-
ing process in bringing back to a semblance of activity
those tubes which have tungsten filaments.

Mr. Stoneham used a refiector set over an electric heater,
in his experiments. In all probability the results obtained
are the same as those secured by the author; however, there
ﬂre a few drawbacks to the method deszribed by Mr. Stone-

am.

Many service departments are fairly busy, even with the so-
called depression at its height and, what with trying to do
several men’s work, the shop technician is inclined to forget that
he has one or more tubes in the cooker. The continued heat of
the electric stove will melt the cemeni which holds the glass to
the base and while the cement no doubt will harden again as the
tube cools, the cement crystallizes, with the result that a slight
strain will break it. Another drawback of the baking process is
that the tube cannot be watched during the operation.

A description of the procedure and results of experiments in
our shop, with all the later tube models, both heater and filament
types, may be of interest to other radio men.

After having recorded the tube characteristics, subject the
tube to the slow heat of a blowtorch, as shown in Fig. 1. (The
torch illustrated is a Ratco part No. 4061; the 4 in. flame will
reach a heat of over 2,000 deg. F.) Hold the tube two or three
inches from the point of the flame and revolve the tube
slowly.

Bring the “patient” closer and closer to the flame, until the
flame comes in contact with the glass, and keep the tube in this
position until the silvery deposit on the interior of the. glass
envelope has been driven off.

The overator will notice that within a second or two from the
time of contact with the flame a round spot which 1s clear of the
deposit will appear inside the tube; the best results will be
secured by following the deposit with the flame and driving it
from the glass of the tube itself. Finally, place the tube in a
location where it may be permitted to cool slowly and without
chilling.

The cooling process finished, place the tube in the tester and
compare the present readings with those taken before the oper-
ation; then put them in a set and compare the performance with
that of a “kngwn” new tube.- The results will be very gratifying;
in fact, this procedure may even be tried on a new tube that does
not quite come up to standards of an individual service depart-
ment, with surprising results,

This reactivation process has been applied to the following
tube types: the ’24, '30, 31, 27, '26, 71, '45, *47 and '61. In faect,
we are using in a short-wave receiver a set of '30's, '31's and a
32 which had been thrown into the junk box as of no further use
but which, when reactived by the blowtorch method, came to
life in great shape and are still doing service comparable with
that of new tubes, after seven months of continued use.

Our best results were obtained from tubes that showed a
heavy deposit on the“inside of the glass, while tubes having very
little of the deposit generally did not react to the treatment. The
proportion of cures to incurables is about 80%; about 20% were
quite beyond recall from the limbo of defunect-‘“valves.”

It has been brought to the attention of the writer that one
experimenter has found that the glass may melt when using the
baking process; probably the tubes were exposed to a temperature
greater than 3,700 deg. ¥. In using the torch, the tube is con-
stantly under the eye of the attendant and as soon as the de-
posit leaves the surface of the glass, the flame is directed to an-
other portion of the envelope.

This same technician has reported that tube noise had in-
creased after reactivation, The chances are that noise would have
been experienced anyway, due to_ looseness of the elements which
will be found at times even in some of the best known brands,
however, we have not found any trouble in this respect.

In our service work we have picked up a goodly number
of extra dollars by availing ourselves of this “kink.” A
nominal fee of 3bc per tube is charged and the customer
figures that we are pretty good Service Men to do business
with, since we have not stuck him for the price of new tubes;
also, he figures that
we must know ‘“‘our
stuff”” to be able to
offer him this un-
usual service, and
he passes the good
word along to his
friends. Of course,
it is not advisable
to discourage po-
tential sales of new
tubes, but this
stunt is a mighty
handy “aee” for use
in many instances
where time, money
or some other fac-
tor is of import-
ance.
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Noise-Reducing Antenna Systems
L. W. Van Slyck

THERE are several noise-reducing antenna systems now on the mar-
ket, and with nan idea to determine the effectiveness of the several
types the following experiments were conducted.

An aerial 100 ft. long and 6 ft. high was erected, and to it wasa
connected the various lead-in systems under test. At the other end of
the lead-in system was connected, to the particular lead-in under test,
a very sensitive radio receiver equipped with an output meter. The re-
sults obtained with systems A to C shown by diagram in Fig. 1, are
shown graphically in Fig. 2; systems D and E reduced sensitivity to such
an extent that they were discarded. and not recorded on the graphs.

System A, using an ordinary lead-in in the conventional manner, was
used as the basis of comparison. System C used an antenna coupling
transformer L1 consisted of 150 T. of No. 30 D. C. C. wire scramble-
wound on a core %-in. square, and tapped at the 25th turn. The
inside lead was grounded and the outside end connected to the aerial;
the tap went to the shiclded lead-in wire. The width of the com-
pleted winding was %4 -in.) The get transformer, .2, was 1denticat
except that C1, 2560 mmf., was placed in series with the shielded lead
to the antenna post of the set. The coils were imbedded in paraffin in
large-size salt shakers used us shield cans.

System B used a winding identiecal to the description above, ex-
coept that a tap was not taken from the winding: instead, a 34-turn
eoil, center-tapped, was wound over the larger coil

From the curves, it appears that system C is decidedly superior to
any of the others tried, both from the standpoint of sensitivity and
shielding efficiency. Incidentally, single-conductor shielded lead-in
wire is less costly than the twin-conductor. Further, the transform-
ers, tapped as shown, are simpler to construct than the tybe required
in system B.

In measuring the relative sensitivity of the various systems, a
shielded oscillator was coupled to the far end of the aerisl proper
by running a wire from the oscillator to an ifsulator hanging from
the aerial wire. In measuring relative shielding efficiency the aerial
was disconnected entirely, and the modulated oscillator was ecoupbled
to the various lead-ins by twisting 3 ft. of wire the same number of
twists around the center of the lead-in wire, 50 ft. from the radio
set and 50 ft. from L1.
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® THE resistance method of servicing entirely eliminates
the guess work involved in voltage measurement. |t
localizes defective units instantly. The results are entirely

WHY YOU SHOULD SERVICE BY THE RESISTANCE METHOD

independent of cheap meters. power-supply conditions,
poor tubes, and inaccurate estimation. Read this article
now! It is meaty and has real practical information.

urement in aetual radio servicing will do well to brush up
on Ohm’'s law, and on the subject of resistors in series and
parallel. The reading of a good book on the subject of
resistance measurement as applied to servicing will furnish
a firm groundwork for a complete and rapid mastery of the
entire method.

Since fundamental principles are beyond the scope of
this article, we will proceed to illustrate actual methods by
performing a routine test on an RCA Victor, Radiola
“Superette” model R7 superheterodyne. The new Readrite
No. 1000 Resistance-Continuity and Capacity Tester was
used to make this test which will be fully described below.

Before starting, there are a few
points regarding resistance measure-

Next, the selector switch located directly underneath
See

set.
the capacity meter is placed in the OHMS position.
Fig. A.

The selector switch on the right-hand side of the tester
is now turned to the No. 1 position. In this position, it
measures the resistance from the heater to the chassis,
which in this case, is found to be 10 ohms. This measure-
ment is made with the left-hand selector switch on the
0—500-chm scale. The chmmeter is adjusted to full scale
before the reading is taken, by holding down the button
marked OHMS and rotating the knob marked OHMS, until
the needle shows full-scale deflection, which is zero ohms.
The button is then released and the
reading on the ohmmeter for the

ment which should be cleared up.
First of all, it is desirable, in fact

R.P. Transformsr Frimriss
essential, that the condition of all 3

1.P.

As

fransformsr Secondaries

TABLE Moo 1

0—500 ohm scale is correct.
The right-hand selector switch is
next turned to the No. 2 position. This

to
" fransformeyr Primaries 25 :: 200 okme :
tubes should be che_cked in a suitable e gt measures the resistance between the
tube checker. It is preferable that A.7. Traneformer Seccndaries ——1100  to BOOO ochmas cathode and the chassis. Since this
the tube checker be independent of m“""g;:,'“’",' ::::::" 30w 10 o includes ﬁxegl r_esistot: R2 and volume
the tester t:or a number of obvious s Ko bt Mol it el L contro! R1, it is o!)vmusly necessary
reasons, which include ease and speed :o-r m; nl:rmimn- m = :&: to use a larger resistance scale. Ac-
of testing, accuracy, etc. Secondly, it Br i L 10 te 150 ohme cordingly, the selector switch at the
should ke definitely understood that el ) e ) left, is turned to the 0—50,000-0hm

the resistance measurement system of
servicing may need to be supple-
mented under certain conditions by

of each halfe

* May be total resistance of split winding or resistanes

*s In the majority of instances, this value represente
the total resistance of rectifier Plate winding.

scale and the ohmmeter is again ad-
justed to full scale deflection, using
the push-button and the knob marked

voltage measurements. Furthermore,
a routine check of condenser connec-
tions is obviously necessary, since an
open-circuited bypass condenser will
not necessarily change a resistance
value. On the other hand, a shorted condenser may cause
variation in resistance readings at a number of different
points. Knowing that bypass condensers are not shorted,
it is possible to diagnose the resistance readings more
rapidly and more accurately.

Testing by the Resistance Method

Getting back to the test on the “Superette,” the first step
is to remove all tubes from their sockets and to disconnect
he set from the A.C. supply. The condensers in the radio
set are discharged by connecting a wire between the recti-
fier tube filament and the chassis. Then, the left-hand cable
plug of the No. 1000 Tester is inserted in the rectifier tube
socket. It is nzcessary, in this case, to utilize the five-to-
four prong adapter. The right-hand cable plug of the
tester is next placed in the first R.F. socket, VI. (See
schematic diagram, Fig. 1).

The black wire is clipped on the set chassis, while the
red wire is connected to the control-grid lead of the radiec

monly used units.

A very useful chart showing the values of com-

Courtety of the author, John F,

Rider, "Servicing Receivers by Means of Resistance
Measurements,"’

OHMS, as explained above. This pro-
cedure must be followed each time the
position of the scale selector switch is
changed. With the volume control all
“in,” the resistance is found to be
3,950 chms. With the volume control adjusted for maximum
volume, the total resistance is that of R2 only, or 150 ohms.
If the bypass condenser C7 had been shorted, the resistance
reading would have been zero instead of 150 or 3,950.

Turning the selector switch to position No. 3, we obtain
the resistance measurement between the screen grid (grid
at socket) and the chassis. This includes R4, R2 and Rl,
totalling 8,150 ohms, when the volume control is set at
maximum.

At position No. 4, the resistance from plate to chassis is
measured. This includes the resistance of the R.F. primary,
58 ochms, plus resistors R3, R4, R1 and R2, totalling 26,308
ohms with the volume control all the way in, and 22,508
ohms, with the control set for maximum volume.

Position No. 5 is used to measure the resistance from the
control grid to the chassis. This is 5 ohms, the resistance
of the secondary of the antenna coupler.

(Continued on page 427)
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Schematic circuit of the Radiola Superette Model R7, analyzed by the author.
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Do you know what the new “aerial-formers” do?
Do you know how they actually function?

Do you know how they reduce man-made static?
Do you know whether one or two are required?

If not, read this interesting article now!

Fig. 1|

Schematic circuit illustrating the relation of the antenna, aerial

transformer, and radio set.

REDUCING MAN-MADE STATIC

WNERS of radio sets the
country over have asked their
local experts and others
versed in the radio art, time

and time again, what can I do to keep
the “clicks” and noise from spoiling
reception? The source of most of these
complaints, were the truth known, is
radiation or conduction of electrical
disturbances from everyday appli-
ances. Many motors, thermostatic
devices, therapeutic machines, and a
host of others create disturbances or
transmit a disturbance back into the
110-volt lighting circuit which is picked
up by the radio set and emitted from
the loudspeaker as noise.

In spite of the fact that broad-
casting stations are constantly in-
creasing their power, it is claimed by
those making a study of the problem
that the ratio of noise to signal is, in
a great majority of congested districts,
increasing at an alarming rate. This
is probably due to the fact that more
electrical appliances are being oper-
ated. However, it must be said in all
fairness to the manufacturers of such
apparatus that they have sensed the
problem and that many of them are
incorporating filterizing apparatus of
such a nature that the interference
created within the appliance is sup-
pressed. Numerous interesting cases
might be cited where a manufacturer
had neglected this detail, and as a
consequence some of his best distri-
butors told him that unless he reduced
or eliminated the radio interference,
they could not afford to handle that
particular merchandise.

Qf course, some disturbances origi-
nate in defective equipment belonging
to the public service corporations,
However, transformers, insulators, ete.,
are many times blamed by the radio
public when they are entirely innocent.
Because of frequent calls for relief
from interference, many of the power
companies have created a department
whose duty it is to locate the source
of the disturbance. If this turns out
to be faulty equipment it is immediate-
ly repaired or replaced. However, if
the source is an appliance, the power
company representative can only make
recommendations as to the appropriate
filter to apply. Thus the power com-
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ST GECUNE

Above, the correct method of installing an aerial
transformer.
Below, detailt of a good installation.

pany has entered the first line trenches
in combating man-made static. Their
efforts are not entirely altruistic for
if interference spoils programs, the

Mr. Browning, author of this interesting
article, is well known to the thousands
of radio fans who have constructed his
famous Browning-Drake receivers. Being
an authority on radio, it is with great
satisfaction that we are able to pre-
sent this instructive article.

RADIO-CRAFT

listeners’ retort is to turn off the set
which, in turn, effects the power com-
pany directly.

Methods of Eliminating Noise

There are several methods of re-
ducing or eliminating interference.
The best and most far reaching is that
of suppression at the source, for one
piece of apparatus may be disturbing
whole neighborhoods and a few dollars
spent in filterizing will entirely elimi-
nate the difficulty. The Tobe Deutsch-
mann Corporation has made a study
of interference for the last five years
and has been instrumental in improving
reception in thousands of communities
through their development of Filter-
ettes for application to noise sources.
According to their experience, this has
proved to be a most satisfactory
method. However, there is always
difficulty in locating the interfering
device or devices, and in some cases
the sources are so numerous as to
present a real problem.

With this in view, they started to
perfect a device which could be em-
ployed with the individual receiver.
This has been accomplished in the de-
velopment of the Filterizer Kit. If
interference is present there are only
three ways that it may enter the re-
ceiver. First, it may be picked up by

(Continued on page 436)
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Fig. 2
Curves illustrating the effect of the aerial trans-
former. Curve A represents the response of a set
with low-impedance input; curve B, the same set
with an aerial transformer. Curve C, a set with
a high-impedance input; and D, the same set with
an aerial transformer. The difference between A
and B is marked; not so with C and D

for 1933

JANUARY,



THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

CROSLEY 54
Glenn Ellsworth

A VERY peculiar incident occurred
while we were servicing one of the
Crosley model 54 portables; during the
routine of running through the set with
the Jewell tester, we noticed the detec-
tor voltage of the plate circuit to be
90 V., while on going further with the
tests, we found the voltage of the ’45
power tube measured 350, with a grid
bias of only slightly better than 12 V.
(The circuit of this set is Fig. 1.}

We were surprised at the low read-
ing obtained, for it has been our expe-
rience that a Service Man may be mis-
led through what seems to be a false
reading in this portion of the receiver,
especially if the manufacturer is using
some of the many forms of resistance-
coupled amplification. However, the
true reading may generally be found by
using the test leads and the high-resist-
ance meter of the analyzer, and taking
the voltage reading between the chassis
and filament of the power tube. Still,
though, the grid voltage tested only
about 15.

The peculiarity of the case was that
the set would run along giving fair re-
ception of the local broadcast stations
when suddenly it would break into
what resembled an audio-frequency
howl such as is liable to occur if the
set is not properly choked and by-
passed ; then, when we tried to test the
set, the how! would stop and normal
reception would be resumed.

We finally plugged the analyzer con-
nection into the power tube socket in
order to cbserve voltage variations as
the set went into and out of oscillation.
With a strong local station coming in

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,

and with the volume control retarded,
we found a voltage of 300 on the plate
of the power tube; the bias was
slightly better than 12 V, When the
circuit went into oscillation the plate
voltage dropped to 175 and the control-
grid bias went up to 55 V.

The receiver was checked thoroughly
for leaky condensers, resin joints, in
fact, everything we could think of that
might have some bearing on the exist-
ing conditions, but without any notice-
able improvement; even checking the
resistors of the various circuits, in the
belief that the ochmmeter would lead us
to the cause of the trouble, did not
prove anything except that as the re-
sistors became warm they changed
value to the extent of about 30 percent.

When the difference in the resistors
was finally proved we replaced resistor
R1, Fig. 1, with one from the Crosley
stock; we could not replace the others

as these had not been received by the
distributor and, consequently, we were
forced to shunt resistor R2 with a stock
Durham unit of 0.1-meg. This pro-
cedure raised the control-grid potential
on the power tube to 55 V. and, with
the Crosley replacement for R1 the
plate voltage held steadily at 270 V.
Although these readings are slightly
higher than those listed in the service
manual, this is accounted for in the
maximum voltage of the Portland, Ore,,
mains which carry from 117 to 125 V,,

A.C. The analyzer readings correct
for a 110 V. line are given below:

Tube Fil Plate C.G. Sereen-G. Plate
24 R.F.1 2.1 160 31 85 3ma
'24 RF2 2.1 160 31 85 3 ma
*24 Det. 2.1 215 9.0 35 3 ma
‘45 Power 2.2 230 45.0 33 ma
‘80 Rect. 4.1 340 45 ma,

After these changes were made the
tone quality and sensitivity were so
greatly improved that the customer vol-
unteered the information that, prior te
this service work, he had been unable
to “play” any of the more distant sta-
tions but that on the following evening
he journeyed, via radio, as far east as
Chicago, south to the capital of the
Mexican republie, and picked up here-
tofore unheard intermediate stations.

RCA-YICTOR
Frank M. Davis

IN the model R-34, R-35, and RE-57
Victor receivers one of the weak
spots is the 70,000-ohm resistor, in the
plate circuit of the 27 first A.F. tube,
which may open or change value. In
this series of Victor sets the plate
(Continued on page 429)
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Resistor R] was replaced and resistor R2 was shunted to obtain good results.
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SHORT CUTS

IN RADIO SERVICE

$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 ali-
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 description 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
nrize except employees of RADIO-CRAFT and
their families.

The contest closes the (5th 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, c¢-0 RADIO.CRAFT, 98 Park Piace,
New York City,

Prize Award

ODD VALUE RESISTORS
J. A. Cargile

I JUST thought I would send you the
dope on a wrinkle that has saved me
a lot of time, worry, and probably
money. I am not advertising for any-
body, but I will have to thank Electrad
for their voltage divider, and Feder-
ated Purchaser for their special 1.mm.
solder, which makes this trick possible.
The result as indicated in Fig. 1 is a
resistor of any odd value desired with-
in the range of a few thousand ohms.
The resistance element of Electrad
voltage dividers ordinarily is made
from a piece of “wound” resistance
wire of 50 to 100 watt rating. To get
a unit of any desired value, unwind
enough of the divider to obtain the re-
quired resistance, and then about %-in.
from the end bend over a soldering lug
and clamp it around the resistor and
complete the operation by unraveling a
little of the fine resistance wire and
soldering it to the lug by means of the
1 mm. solder. This operation is dupli-
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cated at the other end of the resistance
strip.

If the completed resistor is too long,
wrap it around an ice pick, slip it off,
and then stretch it to the desired
length.

FINDING SHORTS BY LAMPLIGHT
Chas. A, Schuldt

I FIND secondary ‘“‘shorts” by remov-
ing all tubes and inserting a lamp in
series with the primary and the 110 V.
supply. Usually, the lamp will hardly
glow unless there is a short, in which
case the light will be relatively bril-
liant. This check is made after having
tested the secondaries for continuity.
The cireuit is Fig. 2.

Shorted primary tuerns would show
higher secondary voltages; and, of
course, an open primary is easily dis-
covered; this completes your trans-
former tests.

This method is more simple than
keeping check records on the many
types of transformers one might en-
counter in service as discussed by Mr.
Wellman in the August, 1932 issue of
RADIO-CRAFT, page 98.

6Y. CAR RADIO SET ON I12V.
Erwin J. Schafer

OT all automobiles are equipped

with 6-volt storage batteries, con-
sequently, the following manner in
which the writer has adapted his Cros-
ley “Roamio” Model 92 receiver to oper-
ate on a 12-velt filament supply may be
of interest to other radio Service Men.
By following the circuit arrangement
of Fig. 3, the eurrent which would nor-
mally be wasted in a bleeder resistor
to compensate for the additional 6-
volts is put to use. This is particularly
advantageous since the 12-volt bat-
teries are usually of about 40 ampere-
hour rating and, consequently, dis-
charge much more rapidly than the 6-
volt type which, in the same service,
will be rated at 80 ampere hours.

In the Crosley model 92 the '71A
tube and speaker field together draw
approximately 1.25 A.; the four ’36’s
and the '37, about 1.20 A. The series
parallel “A” circuit of Fig. 3 reduces
the current consumption 509 . For a
pilot light, use a regular 12 V. bulb.
Meter readings indicate the following
filament potentials: Type '36 and '37
tubes, 6.1 V.; Type 'T1A tube, 5 V.;
Speaker field, 5.9 V.; Pilot light, 12 V.

Dotted connections indicate the new
wiring.

(Continued on page 430)
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This is an excellent idea for making meter shunts.
It's a quick method, too.
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This ''short'’ locator is simple and fairly accurate.
How about some of you using this with a photo-
electric cell and amplifier?
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Fig. 3
Here's a nice way of using the I2-volt storage bat-
tery in the car. How about it, you Dodae owners?
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Well, you theorists, explain this, And the author
says it works, too!

HINGED BOARD MOV, A.C. 110V, AC

SPRING
HINGE
BASE
BOARO
110V, AL
RECEIVER 10V, A.C. SUPPLY

OUTLET

Fig. &
We wonder whether tkis foot system is equipped
with free wheling?
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Connecting the

T IS a surprising fact—but a true

one—that there are many radio

men who do not understand the use

of a service oscillator. Most of
these men think that an oscillator is
useful only for aligning I.F. trans-
formers. However, quite a little serv-
ice work can be done with the aid of
an AF. or R.F. modulated-oscillator
—work of a type that makes the
superficially-trained Service Man al-
most believe in magic.

Let us relate, for instance, the story
of an A.K. 40 receiver that had been
“serviced” by four different Service
Men, and still gave very mediocre per-
formance. Every voltage test with
the best analyzer showed

SERVICING WITH
AN OSCILLATOR

A description of a method of servicing in
which the oscillator is the important item.

M. D.

owner that his set was “worn out” and
never would be any better. Yet, after
this set left our shop it not only sepa-
rated the locals but actually was bring-
ing in KFI at 9:30 P.M., and did so
for a week while under test. From
Pittsburgh to Los Angeles on a “worn
out” set!

Here are just a few things that can
be done with a service oscillator (re-
member that what applies to the
1,5600-500 kc. band applies to the 200-
100 ke. band) : First, we can measure
inductance and capacity of antennas;
and of long speaker lines for the in-
sertion of line filters. Second, we can
measure the inductance of coils and
condensers. The latter feature is es-
pecially valuable in servicing “orphan”
radio sets for which parts are no
longer made.

Servicing "Orphan' Sets

For instance, there was the case of
the A.C. Dayton 66 which was shipped
to a new location in a bus; the owner
having left the tubes in the set. When
the radio was turned on there was a
puff of smoke and the receiver refused
to work. A test showed a burned out
R.F. '26, R.F. transformer secondary
and R.F. filter choke. The ’26 evi-
dently was shorted. Replacing the
choke was easily accomplished but a
new coil had to be wound. The induc-
tance of the other coil was measured
with the aid of a service oscillator and
a new coil was wound and matched to
the condenser. According to the cus-
tomer, the set worked as well after the
servicing as it did before.

And then we can find mis-matched
coils and condensers. This trouble we
encountered in an A.K. 37, the tuning
dial of which had wedged itself on the
shaft and jammed against the case. It
was wedged so tightly that it actually

YANASKO

had to be chiseled off. (The owner was
a Photophone Service Man and he had
attempted to repair his own set.) Asa
result of this chiseling the condenser
shaft was bent and the rotor plates
wobbled in an eccentric orbit. We
straightened the shaft and re-balanced
the set, but somehow it lacked pep. It
was re-balanced and this operation
showed that a coil and condenser did
not match. We corrected this and the
set was 0. K.

The type of equipment used in this
kind of service work is simplicity it-
self. It consists of an oscillator, an
output meter and a vacuum-tube volt-
meter. The voltmeter is useful but not
essential, as much service work can
be done with only an output meter and
an oscillator.

Before considering a few ways in
which to use the oscillator in service
work, let us stress the point that, first
of all, the set should always be ana-
lyzed, for high-frequeney troubles are
only a small percentage of the total
causes for service. Under no circum-
stances touch the tuned circuits of a
radio receiver unless, firstly, you are
thoroughly familiar with the set and,
secondly, have adequate equipment
which you can operate correctly.

Using the Aligning Tool

Now, let us go back to the A.K. 40
with which we began this article.
When the set was brought into the
shop we analyzed it thoroughly. We
tried balancing and made no improve-
ment. Then the alignment of the
tuned circuits was undertaken. The
tester used and its constructional de-
tails are shown in Fig. 1. The set was
tuned to a station and the flat ring
was inserted inside the first coil (sec-
ond R.F. stage). The volume de-
creased, showing that the coil induc-
tance was normal or at
least not too high. When

everything 0.K. Resist-
ance and continuity tests
upheld the analyzer re-
sults. That's the way
things were until the
fourth man was called
in. He evidently was
more intelligent or more

experienced. He re-bal-
anced the set and made
an improvement. But

still the set lacked sensi-
tivity and would not
separat? certain local
stations. This same man
just about convinced the

THE R. F. OSCILLATOR REPLACES GUESS WORK

Do you really know when tuning dials are out of line?
Do you know when coils are too small or too large?
Do you really know how to align R.F. circuits properly?
Do you know how to use an oscillator properly?
Would you like to know how to use one properly?

THEN READ THIS INTERESTING ARTICLE NO WI

the second coil was
tested (third R.F. stage)
the volume increased,

which proved that the
inductance of the coil
was too high (since the
ring causes a decrease
in the effective coil in-
ductance).

To correct this trou-
ble, a piece of No. 18
aerial wire was wrapped
around the outside of
the coil and soldered to
(Continued on page 431)
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PHILCO 4-TUBE SUPERHETERODYNE RECEIVER MODEL 80

PHILCO 5-TUBE SUPERHETERODYNE SET MODEL 37

{Model 80: A simplified 3-tube-and-rectifier superheterodyne incorporating a combination oscillator—first-detec-
tor, a second-detector, and an output pentode; dynamic reproducer.
Model 37: A battery-type 5-tube superheterodyne; band selector; class B power amplifier; magneto-dynamic

Model 80

This electric reeeiver is designed to give
satisfactory reception within the limits of the
set. at the lowest possible cost. Except for the
rectifier, nll the tubes are of the 6.3 V. fila-
ment type. Although this interesting set does
not have any R.F. or I.F, amplification. it
has a very selective eireuit arrangement, due
to the use of the superheterodyne circuit,
which also provides even amplification over
the broadeast band. The power consumption
of this set is 46 watts.

Never connect the chassis to the power sup-
ply unless the reproducer and all the tubes
are in place.

The following components are used in this
receiver model: Condensers Cl. C2. tuning
condensers; ClA, C2A. R.F. trimmers: C3,
padding condenser: C4, C5, [.F. trimmers: C6.

regeneration condenser; C7, 710 mmf.; C8,
C10. {(in one unit) .09-mf.; C9, 50 mmf.;
C11, .001-mf.; C12. .016-mf.: C13, .006-mf.:
C14, 8 mf. (electrolytic) ; C15. C18, .0l-mf.:
C16. 4 mf. (electrolytic) ; C17. 10 mif. (dry
electrolytic).

Resistor R1. 20.000 ohmis: R2, R6, 10,000

ohms; R3. 9.000 ohms: R4, 16,000 ohms: RS,
4 megs.: R7. 1. meg.; R8, 0.24-meg.; RY, 0.49-
meg. ; R10, 325 ohms.

The following tube characteristic data is for
a line potential of 115 V.: Filament potential,
V1, V2, V3. 63 V.: V4, 5 V. Plate (to
cathode) potential, V1, 245 V.; V2, 40 V.; V3,
240 V.; V4, 340 V. (yer plate). Screen-grid

reproducer.)

V1. 64 V.: V2. 04-V.: V3, 4 V. Cathode (to
filament) potential, V1. 84 V.: V2, V3, zero.
These readings are obtained with the volume
control at maximum and the station selector
adjusted to the low-frequency end of the scale.
{Readings taken with a radio set tester and
plug-in adapter will not be satisfactory. state
the manufacturers, it being necessary to use
test prods and a high-resistance meter.)
Faeing the back of the chassis, the com-
pensating condenser at the right {with the
micarta hex-head nut) should be adjusted for
maximum sensitivity at the time of instal-
lation. Tune in a station near the middle of
the dial and adjust the hex-head nut until a
swishing sound and circuit oscillation are
heard when tuning in a program; then, adjust
the nut Y%-turn, counter-clockwise, beyond the
point where these sounds stop. [f these sounds
can then be heard at other settings of the
tuning dial, slightly advance the nut adjust-
ment counter-clockwise. {Follow this pro-

cedure in the event that it hecomes necessary*

to change the shielded type 36 tube.}

In chasses above No. 5, Cl13 connects as
shown dotted; also, the hum-bucking coil is
shorted out, and C17 (10 mf. electrolytie) is
replaced by a unit of .015-mf., while C15 is
eliminated.

Model 37

To meet the demand of the rural-ite who
does not have the service of an electric light
system from which to power his radio receiver,
but who would like to have a set possessing
the tone quality and selectivity of electric

(to cathode) potential. V1, 165 V.; V2, 153 V.; sets, and at low cost, this set has been
V3. 256 V. Control-grid (to cathode) potential, develgped.
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Filament bailast V6 compensates for the
variation in voltage output of the Phileo Dry
A battery for which this set has been de-
signed; the '“A’" consumption is 720 ma. The
“B" drain, from the 135 V. battery. varies
between 6 and 12 ma., depending upon the
strength of the signal; a class B or push-push
output stage is used. The output tube is a
special., new '‘eclass B" tube. The combination
first-detector and oscillator is a new, special
R.F. pentode.

Following are the characteristics of the com-
ponents: Resistor R1A. RI1B., 5,000 ohms.
each; R2, 2,900 ohms; R3. 6.000 ohms: R4,
R7. 1.000 ohms: R3, 51.000 ohms: R6, 25,000
ohms: R8. 99,000 ohms: R9, 0.1-megz.; RI10,
90,000 ohms; K11, filament ballast; R12, 0.49-
mei. : R13, 0.499-meg.

Condensers Cl, C2, C3, tuning condensers:
Cl1A, C2A. C3A, R.I trimmers; 4, 710 mmf.
padding condenser; C4A, pad trimmer ; C5. Cé6.
I.F. trimmers: C7, C8, 250 mmf.; C9, .0l-mf.;
C10, .002-mf.; C11. C17, 0.5-mf.; C12, .26-mf.:
C13, C15, .05-mf.; C14, 0.1-mf.; 16, 710 mmf.:
C18, 0.15-mf,

Following are the tube characteristics:
Filament potential, V1 to V4, 1.9 V.; V5, 2 V.
Plate (to cathode) potential. V1, 120 V.: V2,
120 V. (to filament): V3, 2 V. (to filament) ;
V4. 110 V. (to filament) ; V5, 120 V. per plate.
Screen-grid potential, VI, 60 V. (to cathode) :
V2, 60 V. (to filament); V3, 46 V. (to fila-
ment). Control-grid potential. V1, 2.5 V. (to
cathode) ; V2, V3, 2.5 V. (to filament}: V4,
0.4-V.: V5, 0.4-V. per grid. Cathade (to fila-
ment) potential, V1, 55 V.
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STEWART-WARNER, MODELS 50, 51 AND 58, "MAGIC DIAL" SERIES 105 CHASSIS 11-
TUBE ALL-WAVE SUPERHETERODYNE

(Incorporates short- and broadcast-wavelength reception; local-distance switch; 33 and 78 r. p. m. phono.; dual
reproducers; automatic volume control; tone control; push-pull pentodes; two-speed tuning.)

Latest in the Stewart-Warner line is the
“Magic Dial” superheterodyne Series 105 re-
ceiver. The ‘Master All-Wave console in-
corporates a single dynamie reproducer:
model 50-A, 60 cyeles and model 50-B, 25
cyeles. The *“DeLuxe All-Wave” console
incorporates two reproducers; mode! 51-A,
60 cycles and model 51-B, 25 cycles. The
""Radio-Phonograph™ console incorporates
phono., and dual reproducers.

The following values of the components
are used in this receiver. Resistor R1, man-

ual volume-control, 60.000 ohms:; R2. tone
control. 0O.1-meg.; R3, RI19, R20, 10.000
ohms; R4, 6,000 ohms: R5, 0.75-meg.; RS,

150 ohms: R7. R11. R14, R17, R25. 40,000
ohms; R8, R24, 4,000 ohms; R9. 1222, 2,000
ohms: R10. 2 megs.: R12,20.000 chms: R13,
0.1-meg.: R15, 220 ohms, #R16. 20 ohms:
R18, 100 ohms: R21, R23, 45.000 ohms;
k26, 1. meg.: R27, 540 ohms: R28, 1.760
ohms; R29, 4.600 ohms: R30, 2,700 ohms.

Condensers Cl to C5. tuning condensers;
ClA, C2A, S.W. trimmers; C3A, Cin, C5A,
R.F. trimmers; C8. trimmer: C7, C38, trim-
mers (one unit); C8, C16, C21, 500 mmf.:
CB8A, trimmer, C9, C15, 100 mmf.; C9A,
trimmer; C10 to C13, LF. trimmers; Cl4,
trimmer; C17, C19, C27, €28, C37, .001-mf.;
C18, .002.mf.: C20, C29, C40. .02.mf.; C22,
C24, C30, C33, C42, 0.1-mf.; C23, C34. Cu1,
.25-mf.; C25, 250 mmf.: C26, 1 mf.; C31,
0.6-mf.; C32, .003-mf.; C35, 8 mf. (25 cy-
cles, 10 mf.);, C36, 8 mf. (electrolytic);
C39, 8 mf. (electrolytic).

In the phonograph models the circuit is
open at X2, the dotted connections are made
anil the following values are used: RA, 0.1-
mex.; RB, 2,000 ohms; CA, 0.1-mf.; CB,
.25-mf. To use dual reproducers the circuit
is broken at X3 and the extra reproducer
socket i8 wired in as shown dotted.

Tube voltage readings must be taken with
the set tuned to one of the short-wave
ranges, and the local-distance switch Sw. 2
pulled out,

Filament potential, V1 te V5, V8, V9, 2.4
V.: V6, V7. 2,42 V.; V10, 2.44; VI1. 4.9 V,
I'late peotentinl. V1. 21 V.; V2, 81 V.; V3,

V9, 177; V10, zero. Secreen-grid potential.
V1. 2 V.,; V3, V4. V6, 102 V.: V8, V9, 188
V.: V10, zero. Cathode potential, V1, 1.9y
V.: V2, 5.2 V.; V3, 24 V.: V4. 9 V.; V5{\
zero; V8, 89 V.: VI, —92 Vv.: V8, V9,
—97 V. (to grid, 16.5 V). Line, 115V,

During broadeast reception interference
from short-wave stations is prevented by
applying a very high negative bias on V2,
preventing it frem funetioning.

The range switch consists of 8 indepen-
dent switeh sections, each Dbeing provided
with § contacts. Ordinarily. only 7 sections
are wsed, and only 4 of the 5-per-switch;
the remainder are wired into circuit only in
the radio-phono. madels.

1. The antenna is switched to the tuned
input cireuit of the short-wave detector: 2,
the bins on the short-wave oscillator tube
is reduced so that it can function; 3, the
tuning condenser sections in the R.F., first-
detector. and broadcast oscillator stages are
cut out of the circuit and replaced by fixed
trimmer condensers which are adjusted 1o
tune these ecircuits to pass a 1,525 ke. sig-
nal. This frequeney is used to prevent pick-
up of broadcast-band stations Jduring short-
wave reception. The received short-wave
signal passes through the short-wave detec-
tor where it is converted to 1.625 ke. by
the action of the 8.W. oscillator and it is
then amplifiel at this frequency in the
broadeast portion of the receiver.

The range switch operates in five posi-
tions as follows: 1, phoreZraph (this posi-
tion eannot be reached in non-phono.
models); 2, broadeast range (position 1 in
non-phono. models): 3, 180 to 80 meters; 4,
80 to 33 meters: 5, 33 to 14 meters,

Reproducer part No. R-208-A has a fielll
coil resistance of 460 ohms; No. RL-209-A
(the L.F. unit in dual-reproducer sets), 230
ohms; No, RH-209-A, (the companion H.F,
unit), 230 ohms.

In the model 105 receiver there are five
circuits to be aligned, as follows: Broadcast
R.F. amplifier 540 to 1,550 ke.; B.C., LF.
amplifier, 177.8 ke.:; first S.W. cireuit, 180
to 80 meters; second S.W. circuit, 80 to 33

third S.W. circuit will be aligned correetly
if the tirst two are correctly aligned. A sen-
sitive output meter must be used to obtain
sutticient indieation at the low service-
oscillator output level required to prevent
the A.V.C. circuit functioning. Turn Rl
full-on, pull Sw. 2 out and turn R2 right.

Looking at the front of the chassis, the
trimmer controls are located as follows:
R.F. trimmers, from front to back, top of
ganged condensers; LLF. trimmers, along rear
of chassis, top of LF. transformers; S.W
trimmers. left-center of chassis (rear-right
of 5-gang tuning condenser). In the factory
manual these units are given the following
reference numbers: R.F. trimmers, front to
back, 5 to 9; LLF. trimmers. left to right, 1
to 4: S.W. trimmers, 10 to 12,

To align the S.W.. LF. circuits, tune
broadcast receiver to 1,525 kec. then switch
to the 80-to-33 meter range and align 10,
11 and 12. In rare instances it may be
necessary to align the remaining sections of
the short-wave wnit: however, this should
be done only as a last resort, as follows:

Aligning 180 to 80 meter band. Tune the
broadcast receiver to 800 ke.: switeh to 180
to B0 meter band and tune to 1,600 ke.;
adjust No. 14 for maximum output. Next,
tune service oscillator to 975 ke., turn range
switch to 80 to 33 meters, tune to extreme
right position (4th harmonic) and adjust No.
5 for maximum output. If it is necessary to
appreciably vary No. 5. repeat the procedure
in adjusting Neo. 14.

Aligning 80 to 33 meter band. Tune the
service oscillator to 925 ke.. shift range switch
to 80 to 33 meters. turn pointer to extireme
left (4th harmonic) and adjust trimmer No.
13 for maximum output.

Next, set the service oscillator at 1,500 ke,
tune to about 50 meters (4th harmonic) and
adjust Nos. 6 and 15; the latter control setting
is not eritieal.

It is very important that the aligning fre-
quencies given in these directions be exact,
otherwise. calibration and sensitivity, partcu-
larly at the third short-wave band, will be

V4, V6, 188 V., V5, 102 V.; V7, 70 V.; V8/ meters; S.W. LF. amplifier, 1,525 ke. Th considerably below par.
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THE SERVICE MAN'S FORUM

Where His Findings May Benefit Other Radio Technicians

NORMAN VS. "PAPA™ FREED

Editor, RADIO-CRAFT:

In the “Operating Notes’” depart-
ment of the October, 1932, issue of
RADIO-CrAFT, Mr. Freed states that to
cure low volume and distortion in some
Philco model 91 receivers he changes
the first A.F. tube with the detector
and oscillator tube. 1 cannot see how
this recommendation would help mat-
ters as the first A.F. tube is a type "37
and the detector and oscillator tube is
a type "36.

H. E. NORMAN,
291 Lake View Park,
Rochester, N. Y.

{(Mr. Freed has been absent from the
columns of RADIO-CRAFT due to the fact
that he has been ill and is now con-
valescing; we expect to have him with
us again in a short time. Congratulate
him, fellows—he became a daddy a
short time ago! [Mother and ‘“Bob”
are doing nicely, thanks.] We print
below his reply to Mr. Norman.—FEdi-
tor.)

Editor, RADIO-CRAFT:

Referring to my notes in the October
issue of RaDI0-CRAFT, I find that a mis-
take occcurred. The first A.F. tube was
interchanged with the detector and am-
plifier tube, and not the detector-
oscillator, which is a type '36.

This first A.F. tube, as the text re-
lates, has often been found to be the
cause of low volume and distortion.

BErTRAM M. FREED,
Coney Island Hospital,
Ocean Parkway,
Brooklyn, N. Y.

RE. THE STORY McMILLEN STICKS
TO

Fditor, RADIO-CRAFT:

I wish te take exception to a state-
ment made by Mr. McMillen in your
column of the November, 1932, issue,
pg. 283, regarding the remodeling of
Sparton models 69 and 79 receivers,

Mr. McMillen explains how to change
these sets for UY 27 tubes instead of
the Sparton 484 tubes and then states
that the set works just as well with the
type '27's as with the type '84 tubes.
A little study will readily show this
cannot be true.

The '27 has an amplification factor
of 9 and, neglecting the small gain in
the detector, five of these tubes will
give an overall gain of 58,569 or 95
db. The 84 tube has an amplification
factor of 12.5 and five of these will
give an overall gain of 305,175 or 110
db. So it is readily seen that the type
'27 tubes will not operate as satisfac-
torily as the type ’'84 when attempting
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rI‘HE Official Radio Service Men's Asso-
ciation, sponsored by RADIO-CRAFT,
invites all Service Men who are not mem-
bers of the Organization to wtite for an
application blank. 1t is the official service
organization of this magazine and is main-
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Official lapel button of
the O, R. S. 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-
day. The O.R.S.M.A., 98 Park Place, N. Y.
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Schematic circuit showing the location of the
.I-meg. resistor.

to obtain results on distant stations;
however, the difference would probably
not be noticeable on local stations.

(The loss caused by the mismatch-
ing of impedances has, of course, been
neglected in these figures; this item
would lower the gain of the '27's.)

The writer has found that the Spar-
ton battery-set model 39 is very easily
converted to A.C, operation for using
either the type '27 tubes or the type
’84 and makes a fine A.C. set.

The tuning unit of the model 39 re-
ceiver is identical with that of the 69
and 79; the amplifier contains five-
prong socke}s, but the cathodes are not
connected. All that is necessary is to
install a power pack, rewire the fila-
ments with twisted leads, and connect
the cathodes to the volume control. If
'27’s are used it is better to use six
of them as R.F. amplifiers and place
the detector outside of the amplifier
case. This will give a total gain of
527,931 or 115 db. which is somewhat
better than five type '84 tubes. An
A.F. amplifier must, of course, be add-
ed, and this may be whatever type one
desires. The writer has used two type
'{7 tubes in push-pull and obtained ex-
cellent results.

R. E. WILLEY,
4629 York Avenwe, South,
Minnecapolis, Minn.
Editor, RaD10-CRAFT:

Concerning the interesting technical

discussion of Mr. Willey, I wish to
(Continued on page 435)

Fig. A
Don't turn green with envy; this beautiful shop cost $950.00,
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RADIO-CRAFT KINKS

Practical Hints From Experimenters’ Private Laboratories

Prize Award

A SUPER-SELECTIVE CRYSTAL
RECEIVER

Lawrence B. Johnson

IN Fig. A is illustrated a crystal re-

ceiver which incorporates a band-
selector. The desirability of such an
arrangement is evident to anyone who
has experimented with crystal detec-
tors. The schematic circuit is Fig. 1A
at B is shown a simple amplifier ar-
rangement which may be used if de-
sired (any convenient units may be
used for T and V).

The number of turns in L controls
the degree of band-selection.

UNIFORM MOUNTINGS FOR
METERS
Pat Daly

OFTEN a testing panel or “ham”

transmitter panel will be designed
to use meters of a standard, relatively
large size. Occasionally, the needed
range will be in a smaller size. To
make all panel holes the same size and
alse present a symmetrical layout, the

VARIO=- r——-—'! 350
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. CENTER TAP
! CRYSTAL
™ 3 o/
?
p’ OuUTPUT
a3
3D
“1"DIa. 30T
4BT NE28 N2.24
- -A-
001-mM¢ P s v
\ | REPRO
INPUT DVCER
T I/
_ T A= A4 BT
-B “p= 45v.

Fig. 1
The supér-selective crystal receiver.
arrangement is shown at

An amplifier

=

-SIDE VIEW~ =FRONT VIEW-
WITH METER IN PLACE WITHOUT METER

Fig. 2
With this idea any meter may be enlarged.
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$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.

Follow these simple rules: Write, or prefer-
ably type, on one side of the sheet, giving a
clear description of the best radic "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 [5th 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.

following method may be used: A
washer of bakelite is cut with the circle
cutter or scroll saw, the outside diame-
ter being equal to the flange of the
meter and the inner hole to fit the
meter, as illustrated in Fig. 2. By
mounting a small meter in this way
the panel arrangement looks much bet-
ter and the larger meter may be put
in at any time.

A "5 AND 10" MIKE STAND
Joe Wilfinger

FOR the experimenter who cannot

afford a “commercial” microphene
stand, the writer offers the construction
illustrated in Fig. 3. Most of the parts

Fig. A
Photograph of the selective crystal set.

1933

can be obtained in a “five and dime”
store; the total cost is only about fifty
cents,

I am using this stand with a P.A.
system for orchestra purposes and find
it very easy to transport. The miecro-
phone together with its ring, may be
removed and kept in a padded box (to
prevent damage) when not in use,

A DYNATRON ONE-TUBE ELECTRIC

SET
W. E. Chorpenning

N- Fig. 4 is sumutuss

illustrated a mm“m ‘"'“'DE“
dynatron de- e "‘°"'
tector circuit
which has lots " pounting ||
of pep, and on ?«ool;'é R FLANEE
many stations eI cunTAm
is too loud for — ROD
comfort when KL
using head- HOLE
phones; the e TURNED-
tone quality is M ::'5’2
excellent, and
selectivity is
(Continued on Fio. 3

page 43l) Ah, at last! The 5 and 10

"mike'" stand.
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-
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Fig. 4
Schematic circuit of the dynatron detector circuit.
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Fig. 5
That troublesome drum-dial problem is simple now.
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IMPROVING S. W.
RECEIVER DESIGN

R. Wm. TANNER

T SEEMS to be the vogue, just at present, to increase
the number of tubes, particularly in the case of short-
wave superheterodynes. This is not as it should be in
these days of depressicn. There are short-wave “supers”

now on the market employing up to 16 tubes. To be sure,
such a set has extreme sensitivity and volume but duc teo
background noises, it is never possible to use all of the
power available.

If each tube is employed to its greatest efficiency with all
component parts of best grade, the writer believes that a
six- or seven-tube set (including rectifier) will give as satis-
factory results as one with many more tubes.

In one manufactured short-wave superhet, that the writer
had cccasion to look over, the I. F. amplifier employed
three 1. F. stages. Tuning was very smooth, but the am-
plifier was altogether too stable. As the shielding was
nothing exceptional and the I. F. filtering was not even
fair, it was decided to find out the reason for the lack of

transformers and must also be placed within a shield can
of correct dimensions. With this extra device, the gain
in the first-detector stage is very nearly equal to that of
an I. F. stage. The L-C circuit should preferably be of
the high-C type, that is, a high ratio of capacity to in-
ductance, as this helps to prevent I. F. feedback in the
detector stage.

As a vacuum tube is a voltage-operated device, anything
that tends to reduce the R. F. voltages will certainly tend
to decrease the possible gain. Consequently, short-wave
tuning coils should be wound for minimum R. F. resistance
and for the three lower wave bands, 20, 40 and 80 meters,
should be space-wound. This is a simple problem but
even though the coils have low losses, placing them within
shields that are too small will cause the high-frequency
resistance to rise, not only decreasing the effective volt-
age applied to the grid but causing broad tuning as well.
The use of wire larger than No. 24 is of no benefit whatso-

feedback. A close examination ever since the greater wire
proved that the I. F. trans- diameter results in increased
former primaries consisted of ANEO?KPL'NG (2 2 3W.REC. distributed capacity.
only one-fifth the number of \ SW. BAND- 187 DET. ~ 100 MMF. The construction of the I. F.
secondary turns, resulting in NoOPRsSo VAT BE ) transformers should be given
very low 1. F. gain per stage ¥ 4 -| considerable attention, although
(the reason, no doubt, for the ANT. 0SC. resistance loss here is not so
three 1. F. stages; two would R important as in the signal-fre-
have been quite sufficient if the quency circuits. In order to
coupling transformers had been apply the highest possible volt-
correctly constructed.) Fur- ages to the tube grids, the tuned
thermore, the transformers Jo— - circuits should have a low —C
were mounted only % in. from GND. lJ ‘B ratio; in fact, to reduce the
the shield can—another good self-capacity of the coils they
reason for the lack of gain. m S should be wound in the form of
There is another condition e S - honeycombs and with the turns
existing in short-wave supers +100V. spaced instead of close-wound
which can cause as much = = -A- as in the modern broadcast-
trouble as in a broadcast set 8- 750 type, lattice-wound, I. F. trans-
and that is cross-talk. The use p a8+ c ! ’ formers. For this reason the
of a variable-mu tube as first- writer prefers I. F. transform-

detector preceded by a two-
section band-selector will en-
tirely eliminate this ‘“horror,”
the band-selector also function-
ing to prevent image-frequency interference, a condition
much worse on the short-waves than on the broadecast
band. (With many supers, lack of sufficient selectivity
before the first-detector results in the reception of many
undesired code stations.)

There is another important advantage to the use of a
variable-mu tube as a first-detector. Due to the low value
of control-grid bias required, this tube may be used as a
second-harmonic oscillator as well as a detector. With
proper coils, this arrangement is every bit as good as a
separate oscillator; at the same time one tube is saved.
Figure 1A shows a type 58 pentode tube employed as a
combination first-detector and oscillator. It will be noted
that the plate circuit contains the tuned winding of the
oscillator, the feedback coil being in the cathode circuit,
(or it may be placed in the control-grid lead if desired).
Both the oscillator and the band-selector coils must be
completely shielded.

1f shielding and R. F. filtering are exceptionally good
throughout the receiver, we can still improve operation by
inserting a tuned circuit L-C in the detector control-grid
lead, as shown at X in Fig. 1A. This ceil and condenser
combination is peaked at the same frequency as the I. F.

an
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Fig. |
This circuit illustrates the manner in which a tuned circuit is inserted
in the receiver for increasing the sensitivity of the detector.
I.F. coil arrangement is given.

ers of the inductance-tuned
type, made by mounting four
coils to slide on a common rod,
as shown in Fig, 1B. Two of
these coils, A and B, in series constitute a variometer pri-
mary L1, and the remaining twe, C and D, the secondary
L2. Varying the coupling of B and C, ordinarily about
1% ins., determines the selectivity. These units have
been employed in many experimental circuits with im-
proved results over the conventional capacity-tuned types.
These inductance-tuned, 1. F. transformers permit a higher
load impedance with a better mateh for high-impedance
tubes such as the screen-grid and pentode, particularly the
latter.

All of the LF. coils tuned by the 140 mmf. condensers,
including that in the first-detector grid circuit, are 1.2 mhy.
(they are made by F. W. Sickles Co.). The LF. coils after
the first I.F. tube consist of two coils for both primary
and secondary, each having an inductance of 1.2 mhy.;
two connected in series, in each circuit, constitute the
variometer arrangement.

The R.F. chokes are 20 to 90 mhy. for the screen-grid,
“B” positive and cathode circuits; for the crystal detector
plate, either a 250 mhy. or two 50 to 90 mhy. units. The
choke in the first-detector plate lead to the top of the first
1.F. transformer must be quite small to prevent choking
the LF. currents; (I used in many sets a Sickles 1.2 mhy.

At B,
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Here is a real, honest-to-goodness article by a short-wave authority which tells you exact-
ly what the requirements are for successful operation on the short wave-lengths. This
article is devoid of all theory, and the conclusions are backed up by an excellent receiver
whose data are given here. You should read this article and convince yourself.

lattice-wound coil.).

Giving the turns and sizes for such chokes and I.F. coils
would only absorb valuable space, since no ham can make
two consecutive coils alike, without expensive machinery;
lattice-wound coils are almost impossible to make by hand.

The plug-in short-wave coils are wound on bakelite forms
which just fit over a tube base and bolt

From the viewpoint of tone quality or, in television,
picture quality, the greatest source of distortion is the
second-detector; even though the new type 57 pentode is
an especially fine detector, giving a high audio output with
only a small R.F. input, there is some distortion present.
The writer has for the past two years been experimenting
with crystal detectors in modern, high-

to it; both the antenna and the detector
grid coil are wound alike, as foliows:
for 20 meters, 5 T.; 40, 10 T.; 80, 21 T.;
160, 45 T. Number 26 enam. wire is
used, close wound. The coils are sepa-
rated on the forms approximately 1%
ins. to give a band-selection effect.
The oscillator coils are on the same
size forms, to the following specifica-
tions: 20 meters, 5 T., 5 T.; 40, 10 T.,
6 T.; 80,19 T, 8 T.; 160, 34 T., 10 T.
The first figure indicates the number of
primary turns and the second, the

tubes.

WHAT THIS ARTICLE
TELLS YOU

It tells you what precautions to take in
building S. W. receivers.
It tells you the advantages of the new

I+ tells you of the use of a crystal detec-
tor in modern S.W. sets.
It tells you everything you want to know

ABOUT SHORT-WAVE
RECEIVERS

gain receivers. In every case tone and
picture quality are far better than with
a tube second-detector. All types of
crystals have been used including
galena, silicon, zincite-tellurium, car-
borundum and a German unit termed a
Rotorit. The carborundum detector has
always proved the most stable and sen-
sitive and will handle a higher R.F.
input than others; the Rotorit comes
next, with the zincite-tellurium a close
second. The carborundum unit requires
a small, D.C. bias (conveniently ob-

cathode. The same wire and spac-
ing are used as mentioned in the paragraph above.

In order to realize the greatest possible gain, all stages
should be completely shielded, including the respective
tube (which must be separately shielded), coils, bypass
condensers and resistors; the R.F. chokes may be located
outside the shields. All screen-grid and plate leads should
be filtered, by means of a good R.F. choke without dead-
spots, and the correct size of bypass condenser (these di-
rections include the first-detector), It should be men-
tioned that, especially with the new R.F. pentodes, shield-
ing which employs only a separate shield-can for the coils
and a separate tube shield will not do if all regenerative
feedback is to be eliminated; stage shielding is an absolute
necegsity. However, if all shielding and filtering precau-
tions are strictly observed, feedback will be reduced to a
very low value and high gain per stage will be obtained.

tained from the power pack) for great-
est sensitivity and good tone quality. For television re-
ception, a crystal detector offers a very simple means of
changing from a positive to negative picture, merely by
reversing the detector connections. With a carborundum
crystal, reversing the connections also requires a change in
polarity of the bias voltage; a potentiometer will effect the
change,

The audio ouput of a crystal is not as high as with a
tube due to the fact that a crystal has no amplification
properties, which means that two A.F. stages should be
eniployed if the power tube is to be operated at full
capacity. A type 57 voltage amplifier and a type ’47 power
stage are an ideal combination to be used after a crystal
second-detector.

A peculiar condition exists in the output of a crystal

(Continued on page 435)
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Fig. 2
Complete schematic circuit of the receiver embodying all the principles set forth in the text.
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"MORE TUBES? (!)." PRO—

Editor, RADI0-CRAFT:

There was one article in the October
jssue which appealed to me particu-
larly, that was in connection with C.
M. Delano’s letter.

I think it would be a great idea to
produce a series of tubes the size of
the “peanut” tube, with a low-drain
filament. Also, the screen-grid and
pentodes would be a splendid addition
to this line. I think that this line of
tubes should be designed with a 1.1 V.
filament with a drain of 60 ma. or
less and, if possible, a plate voltage of
not more than 90 V.

I believe you are always anxious to
receive suggestions as to what the
readers of your magazine would like
to see published and I am offering one
which would interest me and, I am
sure, would be of interest to many
other beginners in the radio business.
I would like to see more articles pub-
lished giving information on operating
procedure and routine work in various
branches of the radio art, e. g., articles
deseribing operating procedure and
routine work in transmitting stations
both on land and ships, and also in the
projection booth, and numerous other
branches of the art.

I remain, a booster for the Gerns-
back Publications.

Davton NEWBERRY,

R.R. No. 1
Port Haney, B. C., Can.
—AND CON

Editor, RADIO-CRAFT:

Referring to Mr. Delano’s article on
page 238 of the October, 1932, issue of
Rapio-CrarT, I, for one reader, am not
in accord with him in this instance, as
I think we already have too many tubes
and, furthermore, do not believe in
keeping these relics running forever.
I suggest, rather, that every tube older
than the 2-volt series and the new “50”
line be discontinued as any set these
cannot be adapted to is practically
worthless.

I have seen '30’s substituted for '26’s
with improved results in performance
and economy, and the 56 substituted for
the 27 with similar satisfactory re-
sults.

To go a bit further, I'm in sympathy
with Phileo’s idea of using the 6.3-volt
“automotive” series of tubes in A.C.
sets, thereby having but two series of
tubes.

Also, I think development of a 6-volt

422

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 2¢ whereas a letter now
costs 3c.

Read the advertisements and then 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.

INPUT

DL

(+) +)

Fig. |
Circuit details of an R.F. trapsformer

“air cell” battery for use with the
2-volt tubes and an automotive type of
“B” eliminator, would be a boon to the
battery set, thereby eliminating all but
two battery connections.
JoHN R. REcis,
115 N. Pittsburgh St.,
Spokane, Wash.

(“You pays your money an’ you
takes your choice”; there you have two
sides of the story, fellows, which do
you want to take? It is interesting to
observe that both gentlemen hail from
the far Northwest. Local conditions
undoubtedly influence Mr. Newberry’s
plea for tubes having lower current
requirements. Mr. Regis exhibits a
broader understanding of the chaotic
conditions existing today in the radio
tube field, and makes some very logical
proposals, [in line with the step which
has been taken by Philco, as pointed
out last August in Radio Service Data
Sheet No. 71, “Philco Model 15 Series,”

RADIC-CRAFT

The Bulletin Board for
Ovur Experimental Readers
concerning the exclusive use of 6.3-volt

tubes in A.C. receivers], toward their
mitigation.—Editor.)

IMPROVING "THE A. C. PENTODE

PORTABLE"
Editor, RaDp10-CRAFT:
In the September, 1931, issue of

RaDIO-CRAFT, page 156, you published
plans for a portable set consisting of
only a 24 detector and '47 amplifier.
You requested all builders of the set
to report on it. “Better late than
never,” so here goes.

At first, I ¢ould not get the 24 de-
tector to work, so I changed over to a
'27. The volume was good considering
the number of tubes. Finally, I found
that the plate and screen-grid voltage
on the '24 were the same and hence it
did not function. By fixing this, the
’24 worked with astounding volume.

The set has truly wonderful tone and
volume. In the heart of Philadelphia,
I have no difficulty in picking up, with
good volume, station programs 500
miles distant. However, I find that a
250 mmf. condenser in the antenna cir-
cuit, as unit C, gives better volume.

J. J. FoSTER,
5928 Sansom St.,
Philadelphia, Pq.

HARK TO "AUSSIE," 10,000 MILES
AWAY
Editor, Rap10-CRAFT: .

It has been my pleasure to have been
a reader of the different publications
edited by Mr. Gernsback and I must
say that I have gleaned some very val-
uable information from the columns of
his magazines, but, there is one thing
that I'd like to see in them—more de-
tail; probably other readers of your
paper, in the different countries where
Ranio CraAFT circulates, would be simi-
larly gratified.

In your articles for set construe-
tion, the List of Parts always includes
a manufactured kit of coils which is
never procurable in Australia. Also,
the brand of power pack mentioned is
unprocurable here; although, if the
voltages actually read, on the set, with
a resistance voltmeter, were given
from, say, the plate of the tube to the
cathode or chassis, as the case may be,
it would be a check for us to know
whether everything is 0.K.

Further, might 1 suggest that the

(Continued on page 434)
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BIG NEW
FEATURES

Give You World-Wide Long
and Short-Wave Reception

ALL-WAVE, 15 to 550 METER tuning range brings the
Not oniy U. S. stations
from Coast to Coast, but, when radio conditions are favorable,

) Y I Berlin,
foreign stations using short or long wave.

whole world of radio to your home.

you can tune in London, Paris,

has four distinct wave bands . .

tivity.

ROUND
TUBE.:
WORLD

Tlg

Rome and hundreds of
The Midwest super “16”

[ | . police, ‘amateur, long wave, short wave.
And it gives you marvelously clear reception .

. . better than 7% KC selec-

With the wonderful new matched dual speakers, tone control and

STAT-OMIT tuning silencer, you will enjoy sensationally clear and smooth

all, you will

TERMS
ASLOW AS

£5 DOwN

well,

_4 Sensational New-,
Midwest Features

Midwest 1933 ALL-WAVE
have all the worthwhile
ments and many exclusive Mid-
west features. Outstanding among
the important advantages of these
big powerful sets are these:

STAT-OMIT Tuning Silencer
An inter-station silencer or noise
suppressor that automatieally omits
all in-between-station noises, swish
ing, cracking and frying. This
new method gives perfect tuning
without Neon lights, visual meters
or buttons formerly required.

Class “B” Amplification
Gives absolutely faithful repreduction
of ali tones and overtones. Enormous
reserve power cabpable of reproducing
any instrumental combination of the
most powerful orchestra. Handles the
full volume of the largest pipes of the
grand organ,

Dual Speakers
Two full electrodynamie speakers for complete
audlble tone range. especially deslgned for the
tremendous power output of the new tubes

One Chassis—One Dial
Only ope chassls for everything. 15 1o 550 meters.
regular broadcasts, pollce, amatear. ships
at sea, commercial !l)lllﬂl’l!. foreign short-wave
hroadeasts. No converler or other auxillary units
used. All bands controlled by one dlal.

radios
improve-

radio reception such as you have never known.
enjoy absolutely faithful
Thousands of Midwests are giving wonderful satisfaction in
every State of the Union and forty-nine foreign countries as
No radio at any price can give you better reception
than this famous Midwest which you buy direet from the
factory at a sensationally low price.

RADIO-CRAFT for

JANUARY,

And above

tone reproduction.

Deal Direct With Factory
Save 1 50%

Midwest sweeps aside the costly old-
fashioned way of selling through
jobbers and dealers. You buy direct
from the factory. You have 30 days
trial in your own home and a posi-
tive guarantece of satisfacticn or
money back. If you wish, you may
pay for your Midwest in small
monthly sums that you'll scarcely
miss. Remember only $10.00
down puts even the biggest and
finest Midwest in your home now.
Some models as low as $5.00 down.
Investigate! Mail the coupen. Get
the Midwest catalog. Learn the
facts about Midwest 12- and 16-tube
ALL-WAVE sets. Get a bigger, bet-
ter, more powerful, better toned
radio—at a positive saving of 30%
to 50%. Mail the coupon or write us
a postal right NOW!

MIDWEST RADIO CORP.

Dept. 168 (Est. 1920) Cincinnati, O.

1933

RADI()

~tow only

Color-Lite
BandSelector

With the new Midwest
“yonder” dial, a turn of
a switch shows a different
colored llght for each band.

BLUE for forcign broadeasts
—15 to 32 meters,
GREEN for ships at sed

and commercial statlons

—30 to 75 meters.
RED for police, umateur,

ote.—75 to 195 meters.
WHITE for regular hroad-
43ts—200 to 530 meters.

Read These Letters!

“Am baving good results with my
16-tube Midwest. On the short
wave [ have had most all of the
large stations. 1 get several of
the Airport Stations and amateur
stations a plenty. Had G53SW,
LEX. Buenos Aires, VK2ZME.
VK3ME, Sydney. VEIGW, Bow
manville, Canada. Pointoise, France
and Nauen, Germany.”

R. P. REYNOLDS,
P, 0. Box 1125, Orlando, Fla.

*The 16-tube radio arrived yester-
day. got it going today and to
express myself in a few words
. . . What a radio! What a tone!
What a surprise! Really. it is
more radio than | ever dreamed of
seeing incorporated in one ehassis.
It's wonderful.”

L. F. KIMMELL,
7324 Wakefield Ave.,
Cleveland, 0.

Completely
Assembled
witth

Large
Dugl

Speakers

COMPLETE
LINE OF
CONSOLES

The big new Mid-
west catalog
shows jorgeous
ine of artistic
consoles in the
new six-leg de-
signs. Mail the
coupon now. Get
all the facts.

- bGEw_qTS
ERonE
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RADIO-CRAFT'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS:

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
interest will be published here, to the extent that space permits.
At least five weeks must elapse between the receipt of a question

Ask as many questions as you like, but please observe these rules:

and the appearance of its answer here.
Replies, magazines, etc., cannot be sent C. O, D.

Inquiries can be answered by mail only when acompanied by

misunderstanding.

MIDWEST 16-TUBE ALL-WAVE SU-
PERHETERODYNE—CORRECTIONS

(182) Mr. Victor Petsch, Newark, N. J.

(Q. 1.) What is the achematic cireuit of the
16-tube all-wave superheterodyne which is being
put out by the Midwest Radio Corp.? What
technieal information is there avuilable concern-
ing the components used in this set?

(A. 1) 1In Fig. Q182A is illustrated the dia-
gram of connections employed in latest-model,
all-wave superheterodyne manufactured by the
Midwest Radio Corp.; this is the Model 16 re-
ceiver. The values of the components are as
follows :

Condensers C1, C2. C3, tuning condensers:
ClA, C2A, C3A, R. F. trimmers: C4. .00i-mf.
radding condenser (mica); C4A, padding trim-
mer: C5, trimmer; C-6 to ClIt, LLF. trimmers;
C12, C15, C16, C18, CI9, C22, C23, C24, C26,
C29. C30, C34, C36, C37, C38, C40 to C44, Ci6,
C47, Cb3, .05-mf.: Cl4, C31, C35, 20 mmi.
{mica) ; C17, 250 mmf. (mica): C20, .001-mf.:
C21, 1. mf. (electrolytic) : C25, 0.l-mf.: C27,
24 mf.; €28, .001-mf., padding condenser (mica) :
C32, C33, .002-mf. (mica) ;: C39, 50 mmf. (mica):
C45, C49, C52, 8 mf. (electrolytic): C48, C50,
4 mf. (special): C61, 4 mf. (electrolytic).

Resistor R1, manual volume control, 0.5-mes.;
R2, *“silent tuning” contro!, 1,000 ohms; R3,
tone control, 50,000 ohms: R4, RY9, RI13. R21.
R24, R36, R45, 31,000 ohms: R5, 10.000 ohms;

25 cents (stamps) for each separate question.
Other inquiries should be marked ''For Publication,” to avoid

R6, 100 ohme. R7, R11, R14. R16, R17. R26,
R27. R28, R29, R31., R35. R38 to R43. 0.2-mex.:
R8. R12, R20, R23, R25. R30, R37, 50,000 ohms;
R10, R15, R19, 2,000 ohms; RI18. 700 ohms;
R22, 15.000 ohms; R32, 410 ohms; R33, 3 megs. ;
R34. 5,000 chms.

The power rating of this set is 150 W. The
sensitivity is better than 1. microvolt absclute
and the rated power output is approximately 20
W. One of the dual reproducers is a 10 in.
dynamic unit and the other is an 8 in. model.
A master wave-change switch controls the R. F.,
deteetor and oscillator circuits; at the same
time, a corresponding colored pilot light iden-
tifies the band.

(Q. 2.) Is it possible to make a really gensi-
tive crystal get?

Fig. Q1828
Photograph of the sensitive crystal receiver.

(A. 2) The secnsitivity of a erystal set is
mainly dependent upon the sensitivity of the
particular piece of erystal used as the rectifying
element. However, the high power in use today
by a great number of stations renders it neces-
sary to use some form of selector circuit which
will enable the high-power ‘locals” to be tuned
out in order to hear the more distant stations.

(Continued on pagc 442)
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Fig. @I82C
Photograph of the device used to obtain power
from receiver power units
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Fig. Q1824
Complete schematic circuit of the Midwest 16 tube receiver, a question concerning which was asked by Mr, Pelsch,
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METERLESS TUBE
TESTER

{Continued from page 395)

pacillates, 2 key may be inserted to break the
“H' aupply for code-practice work. The posts
nre shorted for ordinary, tube-testing work.

Construction of the Taster

The construction of the tester is so simple
that with the help of the circuit diagram and
the photographs the experimenter will have no
difficulty in building this device. The arrange-
ment shown in the photograph of Fig. C for
mounting the two dry cells under the sub-
panel is economical, although some may pre-
fer to place the batteries in a box and mount
everything else on the horizontal panel which
could then serve as a cover for the box.
However, the arrangement shown is preferred
by the author.

It should be noted that the transformer,
A.F.T., has a variable ratio, and that the pri-
mary terminals P and B+ are not reversed,
although they may have to be, if a make of
transformer is used other than that specified.
With the ratio chosen as indicuted in the
List of Parts, the tube will oscillate readily.

A word about mounting the dials. Both =a
Remler potentiometer and rheostat atre used. If
the builder uses some other make, then the
chart given here will not be of much service,
and a complete calibration table wmust be
made. The choice, however, is left to the
. discretion of the reader.

Be sure to indicate the position of the
switches by some mark on the panel, other-
wise you may be forced to guess—and guess-
ing is always a *'shaky proposition,™

As a check, in order to be sure that the
tubes are getting the proper filament voltage,
connect a voltmeter across the filament termi-
nals of a ‘27 tube placed in the 5-prong
socket.

Miscellaneous Considerations

Do not let the low cost of this cimple
tester lead you to believe that it is less
accurate than the more expensive testers
using elaborate meters. The ordinary tester
rates the value of a tube by measuring its
filament emission. This single characteristie.
while it undoubtedly has a great deal of
merit, does not necessarily mean that all
other characteristics (such as mutual con-
ductance) are normal. The fact that a tube
may work fairly well with its filament emis-
sion slightly below par, or conversely, that
a tube with normal emission may function
poorly in a receiver, must be admitted as a
possibility by all qualified observers. The
former case was demonstrated forcibly when
a test was run on & series of 18 tubes on
a commercial tester (using meters, of course).
The results of the test were then compared
with the results obtained on the same 18
tubes after testing them on the meterless
tester described here. In 17 of the tubes,
both tests agreed: but in the 18th case, they
disagreed. The commercial tester rejected the
tube, while the meterless tester pronounced
it workable. On trying this tube (it was a
*27) in an actual Feceiver under working con-
ditions, it performed satisfactorily, thus illus-
trating the point mentioned above.

The tester described here tests tubes under
conditions which are parallel to actual oper-
ating conditions. The test is not under exact
conditions because the voltages applied to the
tube by the tcster are not normal. However,
since the calibration of the tester is made by
comparing the readings of good and bad tubes.
exact operating potentials are not necessary
—nor desirable—for the simple reason that it
would be difficult to differentiate between a
good and a poor tube with high voltages ap-
plied; portability and cost would also suffer
under these conditions.

Operating the Tester

To operate the tester, let us assume that
all switches are thrown to their normal posi-
tions as shown in the schematic circuit of
Fig. 2. The rheostat js set at the position

indicated on the chart for the tube under |

RADIOQ-CRAFT for

The reading should be 1.5 volts with |
the rheostat, R2, placed at position 7. I

}Who’rever resistor

yOu need—it’s here!
I{R)C
RESISTORS

POWER WIRE WOUND
@

Fiedolbeg "'-r""l.,

MOTOR RADID

EF1LF KR T O i

MOTOR
RADIO SUPPRESSORS

11 | PRECISION
: ' WIR L WiuwD

T

PRECISION
WIRE WOUND

A complete line—and the
only complete line on the
market

Why shop around to find resist-
ance units for your different pur-
poses? They're all in the 1. R. C.
line—and all in the new 1. R. C.
Catalog.

We manufacture every type you
want—and wherever you are, you
can readily buy them. I. R. C. dis-
tributors are located in all parts of
the country—in virtually every lead-
ing city—and in foreign lands. And
every resistor bears the quality label
known the world over—"I. R. C.”
LOOK FOR THIS TRADEMARK.

Only a glimpse of 1. R. C. prod-
ucts is possible in this advertisement.
But the full data is yours for the
asking in our new catalog, showing
resistors, resistor kits, service helps,
instructions for making your own
apparatus, and technical information
on electrical characteristics of all
1. R. C. units.

INTERNATIONAL
RESISTANCE CO.

2006 Chestnut Street, Philadelphia, Pa.

74 Wellington St, West, Toronto,
Ontario, Canada

JANUARY,

1933

Write for
FREE Cat-
alog. Ask for
Form F-6.
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We want every service man to have a
free copy of this valuable book.

Illustrated, it contains &4 pages of in.
teresting, necessary information. Priced
regularly at 50c . . it is yours for the asking.

nclose two 3c stamps to cover postage
and wrapping and get this 50c GUIDE FREE.

Write on your own or your firm's stationery
* CENTRALAB
* CENTRALAB
e CENTRALAB

Yolume Controls
for Replacements

Fixed Resistors

Radio Suppressors

LABORATORIES
Milwaukee, Wis.

CENTRAL RADIO
930 E. Keefe Ave.

———

The House of all Types of
Microphones and Public Address
Systems
To the radlo Industry MAYO offers a complete line of
Microphones and Amplifices for broadea~ting, reconling
and. public address work. Every product I~ evelusdsely
manufuctured by MAYO, and tested to Fandafd

requirements.

hiect

Our  engineers, after exhaustive
recearch, have produced MAYO
mlcrophones  and  public  address

systems. at o cost fur below that
at whirh other similar products
way be obtained and they kave
incorporated  every  modern  im
prosement in their design

The Talk of the Industry o
A ?_":_

MAYO Model ¥ 3% dian, by

thirk: two hutton mike, 21 Karat gold
rontact, 100 or 200 ohmz per button:
heat-treated duealuminum  daphragm:
frequency. 60 to over 100 ayeles;
weikht tshipping) 1% b, ; l’urnlmeinl
PUBLIC ADDRESS ACCESSORIES
Include ampiifiers from 3000 to 5000 watts. miiraphones
trinsformers.  stamd socket..  attenuaters, tader won-
trol. cables, and other iten
Address Dept. CR for booklet on MAYO New
and Improved Microphones. Sent FREE.
MAYOINSTRUMENT CORPORATION
281 East 137¢th St.,, New York, N. Y.

NEW AND IMPROVED MICROPHONES

In tao models 1-damped and 2 wensi-
tive: now  process  carbon grannles:
vneonditjonally  guatinteed  for three
months, Price

| test: if the tube is an '01A, this position

10. The dial of R3 is sct at tap No. 10 and
slowly turned toward tap No. 1 until a tone
is heard in the phones. If the tube is good, it
will start oscillating at ahout 9: if the tube is
poor, then the plate voltage must be increased
(the tap switch moved closer to 1) in arder
to make the tube oscillate. Suppose the tuhe
starts to oscillate at tap No. 3, what does it
mean? It simply means that the plate voltage
miust be increased to a relatively hizh value

befare oscillation starts: the tube, therefore,
is weak.
To guard against inaccuracy, it might le

well to tap the tuhe mently a few times or
wnit until the tube heats up (in heater-type
tubes) before manipulating R3. Rebpeat the
procedure and tap the key switch 4 few times
to be sure everything is normal, especially
after just finishing the tester.

No precautions necd be taken for a shorted
tube since there are no expensive, lelicate
meters in the circuit to ruin. A shorted tube
will not oscillate and may hbe immediately
placed in itx proper junk heap.

The Tube Chart

A chart interpreting the readings of R3 is
shown. This chart is based on the results
laboriously obtained from many tubes of each
of the different types listed. As previously
eautioned, although any audio transformer
will generate an audio note (althoush at a
different tap on R3) it is impurtant to realize
that the cffectiveness of this chart depends
upon its being used with the same apparatus
specified in the List of Parts. 1f parts other
than those listed are used, it will be necessary
to make another one by noting the readings
of R3 with pood, weak, and worthless tubes
for a particular setting of R2. All readings
less than this value should be rejected.

One other point should bhe considered. Tt
may so happen that a tube made by the "'So-and-
S0 Company™ will be goold at tap No. 8, while
a tube just ax moald. but manufactured by
anather company, may read O.K. on tap No. &,
This may be due to an unusual filament con-

struction. and a elight adjustment of the
chart will take care of this cuntingeney.
In a forthcoming jssue of RADIO-CRAFT

a similar tester, afl A.C. opcrated, will be de-
scribed.

List of Parts
One 10-ohm fixed resistor. 2 watt, R1:
One Remler 6-ohm rheostat (with dial), R2:
One Remler 1,000-0hm potentiometer, tapped,
R3;
One .00025-mf. fixed condenser. C;
One Acme type VA2 using posts PI,
F6, and GR. A.F.T.;
Eirzht hinding posts;
One Leeds drilled panel. 5x7 inches, type 330;
(ne Eby 4-prong socket:
One Eby 5-prong socket :
One Eby 6-prong socket:

R4,

Two Marko "on-off” switches, SW.1, SW.2:
Two H&H S P.D.T. toggle switches, SW3,
SWa:

One screen-grid clip and post;

One Lecds sub-panel 87 inches. and dry-cell
holder:

Two dry-cells, No, 6:

(me 4.5-veolt “C" battery (used as a "B” bat-
tery):

One pair telephone reccivers:

One key (optional).

Optional: Remler control panel type 330, con-
taining R1, R3. € and the binding posts as
standard equipment,

V. T. VOLTMETER
(Continued from page 402)

mierchenries. LCE is the
for the fundamental wavelength
tenna. and Ca is the capacity of the antenna.

The fundamental wavelength of the antenna
is found by tuning the calibrated oscillater
until maximum indication is had on the V. T,
voltmeter, when it is connected across a 5 ohm
resistance placed in series with the antenna, at
the position of L2, and with the switch on
position "A."

oscillation constant

Additional Uses
There are many other uses of the V. T.
voltmeter. The instrument may be used as
the indicating device for bridffe measurements
(Continued on page 480}
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Ahead,”

ISaid the
Experts.

Years

NOW,
EVEN

BETTER!?

RECENT tube developments have
made the COMET "All-Wave"
(pictured abore) and COMET
“Pro” (below) Superheterodynes—

even more selective, more sensitive,
more stable and easier to tune.

Both receivers now use four *'58" tubes,
two "'57's"’, one "'247"" and an "'B0’’ rec-
tificr.

The “*All-Wave'' covers the short-wave
and regular broadcast bands, 15 w0 $50
meters. Console or table model,

The *'Pro’’ globe-trots on the shori-
waves only—and for proof of unmatched
«fficiency, here are

SOME USERS

American Airways

Fastern Air Transport Co.

Northwest Airways

American Radio News Service

Canadian Government Signal Service

United States Government, Army and
Navy Service

Key Stations of leading broadcasting
networks, for foreign reception—
and many more of convincing im-
portance.

The ''Pro"
style metal or wood cabinet.
Model also.

may now be had in new
Bauery

Really GREAT receivers—backed by the
30-year-old Flaramarlund reputation for
doing things right.

7

COMET
| Cusz‘an;-Bw'/t ¢ P R o ,’_

/i

HAMMARLUND MFG. CO,
424 W, 33rd St.. New York

Please send me itlustrated folder, describing the
COMET "PRO" and All-Wave Superheterodynes.

Name -
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SERVICING BY THE RE-
SISTANCE METHOD

(Continued from page 411)

Since position Ne. 6 is provided to meas- ‘
ure the resistance between a suppressor grid
and the chassis, no reading is taken at this
point because V1 does not have such a grid.

Turning the switch to position No. 7, meas-
urement is made of the resistance between
one rectifier plate terminal and chassis. This
is one-half of the power transformer second-
ary and field coil and measures 2,700 ohms.
Position No. 8 measures the resistance be-
tween the other rectifier plate and chassis,
which is the other half of the secondary eof
the power transformer and field coil and
naturally also measures 2,700 ohms.

The selector switch is then turned to posi-
tien 9, in order to measure the resistance
between the filament of the rectifier tube and
the plate of V1. This value is 58 ohms. Thi:
reading gives an important indication that the
first R.F. primary is O.K. The measurement
ut position 4 could not de this, since it in-
cluded not only the R.F. primary, but other
resistors of such proportionately hizgh values
that it was impossible to obtain a definite
check of the primary resistance.

Position 10 meunsures the resistance be-
tween the filament of the rectifier tube and
the grid terminal of the socket under test.
In other words, this ia the resistance between
the screen grid of V1 and the filament of V3.
This is R3 and measures 14,300 ohms.

At position 11, it is possible to measure
the resistance from the filament of V8 to the
cathode of V1. This includes R3 and R4 and
measures 22,300 ohms. Positions 12 and 13
are provided to measure resistances from
plate to plate and from grid to grid respec-
tively, between any two sockets.

Continuing the test, the left-hand cable
remains plugged into the rectifier socket,
while the right-hand cable is now plugged
into the oscillator-tube socket V2. Starting
at position No. 1 of the right-hand selector
switch, the same routine is again followed,
pussing from one position to another and
reading the ohmmeter each time in order to
check the resistances of the oscillator grid
winding. oscillator plate winding, ete. The
various readings are all carefully tabulated.

Next the right-hand cable is plugged into
the first-detector tube socket Vi3, then into
the LF. tube socket V4, then into the second-
detector tube socket V5, and finally into each
of the output-tube sockets V6 and V7. In
each case, the sclector switch is swung
through ity varicus pesitions and the neces-
sary readings of the ohmmeter are taken.

Resistances such as the primary of the an-
tenna coupler, which cannot be checked from
the sockets by the cable plugs, may be meas-
ured by means of the test prods connected
inte the separate jacks provided for this
purpose,

I3y continuing the analysis from socket to
socket as indicated above and checking re-
sults each time with all available data on
the circuit under test, it is possible to loeate
the defective resistor, coupling transformer or
filter condenser in a remarkably short time.
Obviously, it takes a long time to give a
detailed description of cach operation and the
reason for performing it, whereas it is pos-
sible to plug the cable into a socket and take
ecleven or twelve readings in less than five
minutes by merely rotating the selector : witch
and regulating the deflection of the ohm-
meter.

Even if resistance data and wiring dia-
grams are not available, it is possible to
perform 8 Tesistance measurement analysis
and locate trouble in a receiver. provided good
judgment is combined with a fair amount of
practical experience and knowledge. Table
No. 1, which gives the average values uf|
different types of winding resistances used
in radio receivers, is valuable for reference
purposes, where the actual values specified
by the set manufacturer are not at hand. As '

regards bias resistors, etc., it is possible to
check these also by referring to tables of
tube characteristics, In many cases, the
values of such resistors are a matter of com-
mon knowledke to the experienced Service
Man.

{Continned on following page) |
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L4s OHIOHM

TALKS FIRST-AID
TODAY/ Resistor KIT

1 VALUE that
|
)

for the service man.

within 10%.

chonged by age.
® Absence of noise.
® Low Heat Coesfficient.

Effect.

® Color Coded,

HEN YOU use OHIOHM Protect-O-

® Permonency—value un-

Furnished in two differant types.
Pocket size. Initial order entitles
purchaser to an Ohiohm Resistor

Guide, on Ohm Dial for determining resistance values according
to R.M.A. standards, and a supply of attractive service-labels to
be placed on back of set after servicing — reminder advertising

CHECK RESISTORS

for these Cardinal Points:

® Accuracy — resistance valve @ Unaffected by Humidity.

® Low Voltage Coefficient.

® Mechonical Strength — abil-
ity to withstand rovgh
handling.

® Appeorance — straight wire

® Freedom from Capa'city leads, good paint finish,

etc.
Printed Volues, Trade-Marked.

Packed RESISTORS you are

assured that they pass the rigid test of all these points—and
more! Nationally advertised, supported with profitable merchandising

helps, beautifully packaged. Our booklet,

’Sales Resistance Removed

from the Resistor Market” tells the entire story. Ask for it. 1t's free.

SPARK SUPPRESSOR SETS

for eliminating Ignition Interference

on radios installed in Automobiles
Sets are furnished for 4, 6 and 8 cylinder
cars. Furnished complete with Condenser

and necessary spark suppressors. The life of
an Ohiohm Suppressor is the life of the car.

THE OHIO CARBON CO.

12502 Berea Road Cleveland, O,

OHIOHMS ore mode in Conodo by
C. C. Meredith & Co.. Ltd,, 67 Bay St,, Toronto

OHIOHM

PROTECT-0-PACKED

RESISTORS

Something New

for a NEw MARKET!
[}

ICE-BOX
and REFRIGERATOR

DEODORIZER

e Absorbs and destroys
food odors.

® Prevents blending of
flavors and tointed

50« foods.

ftem Add this to your line—excep-
R tional profil, .. Write for facts,

THE OHIO CARBON CO,
TLIVALAND, 010

1933
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DIO TR
BU Fifth Avenue, New York. N. ¥ |
Enctoped find check, cash or money order for caplea of
Radio Phy;_n.-n Course at $3.560 each

,and ..., cCo f Radio
Servicink Course at $1.50 each. Check here lur?REE tﬁ"c'ul- l
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LOWEST WHOLESALE PRICES

B0 Pages of everything you need in Radio.
Complete stocks of the highest quaiity re-
placement parts, tubes, test equipment, and
accessories at the lowest wholesale prices.

UP-TO-THE-MINUTE SERVICE

QOur tremendous stacks and efficient organiza-
tion are waiting to serve you promptly,
courteously, and efficiently.

Write today for your FREE COPY of our
1933 Service Men's Radio Catalog.

ALLIED RADIO CORPORATION

835 W. Jackson Blvd. Chicago

The Capacity Tester

In order to use the capacity tester, the cord
with the plug cap is used to connect the
microfarad meter to the 60-cycle, A.C. supply
line. The two jacks marked MFD perinit the
use of any range of the microfarad meter
independently of the cord and plug. The
variable resistor marked MFD above the knob,
is used in conjunction with the push.button
marked MFD to adjust the microfarad meter
to full-scale deflection.

If it is desired to test line voltaRe. the
supply cord from the instrument is plugged
into the A.C. outlet. The knob marked MFD
is then rotated until the arrow points to 110.
The microfarad meter will then indicate ap-
proximately 10 mf, The 10 mf. position
corresponds to 110 volts and any highsr or
lower voltage will be indicated by a higher
or lower needle position.

The selector switch marked MFD-OFF-
OHMS is used to select either the chaimeter
or the microfarad meter, when testing with
the two cable and plug connections inserted
in the radio set sockets. When using the
capacity tester, it is desirable that the con-
denser under test be disconuected from the
radio eircuit. However, g£ood results may be

obtained leaving the condenser in position
without unsoldering it. when testing for open
or short circuited condensers. A typical
examile will make this clear: with a 1 mf.
condenser across a grid-bias resistor. the
latter i8 measured for resistance. If the
resistance tests O.K., the condenser i3 not

short circuited. Measuring the condenser. a
larger readin¥ on the microfarad meter than
1 mf. will show, due to the fact that some
current will flow through the resistor and
this current will be added to the current
flowing through the eondenser, giving an
abnormally high reading. If the condenser
was open, only the current flowing through
the resistor would be measured and the read-
ing would be much less.

Conclusion

The above discussion will serve to give a
general idea of the prucedure involved in
servicink by means of resistance measure-
ment. Naturally, it would be impossible to
discuss this subject in its entirety in a single
article. In applyving this sy¥stem. line voltage
should always be checked and tubes should
he tested as a matter of course. Further-
more, plate, secreen-grid, and g£rid voltages
may be measured, if desired. to subplement
the resistance readings. It is well to tabulate
all readings. in order to keep the analysis
on a systematic basis.

Service Men who have concentrated their

efforts on mastering voltage measurement
methods of testing., may hesitate to change
to a different system. However, it may be

stated without fear of contradiction, that a
slicht amount of effort in learning to epply
a versatile resistance tester will be repaid
a thousandfold in greater efficiency, and hence
in increased profits.

Additional Notes

The resistance values of the choke coils
and transformers in this model chassis are
shown in parentheses in the diagram (Fig. 1):
other constants are Eiven helow:

Tuning condensers C1, C2, C3, 18 to 825
mmf.; trimmer condensers ClA, C2A, C3A,
4 to 50 mmf.; ogcillator padding condenser
C4, 745 mmf.; padding trimmer C5, 15 to 75
mmf.; C6, 745 mmf.; C7. Cl4, Clg, C21,

(Continuwed on page 437)
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LET'S

LOOK AT RADIO

PAST, FUTURE AND WHAT IT
MEANS TO YOU AS A CAREER

Here you will read why many expe-
rienced radio men are adding to their
general knowledge at this time . . .
or afe “Going back to school” t¢
specialize in advanced subjects—and
also note their récommendations to
fellows ambitious to enter the radio
field.

Just to illustrate the advance of radio;
23 years ago men were being instructed at
America’s only radio school in but one sub-
ject—The Maintenance of Marine Radio Equip-
mf’r_n.! That was all there was to teach in
radio

. Today this same school-—RCA Institutes—
is adding new courses—and new subjects to
its older courses—es the march of radio goes
on—developing, DPossessing, advancing!

_This school has always had the one major
aim: to be of benefit to the radio industry.
Tuition costs are kept at a minimum, with
privilege of time payments—even as low as
$4 weekly. (Still less in Home Study courses,
which include a post-graduate free practical
training period.)

Among the thousands of graduates of RCA

| Institutes are many successful radio men—

some high in executive or engineering posta—
to whom the first principles of radio were
unfolded here. They will tell you that the
expert instruction and personal interest they
received gave them their start and paved the
way toward success.

The renowned father of radio, Marconi,
has always had a strong interest in this

Ischool. in faet, for many years it bore his

name as the “Marconi Institute.”

Today . .. whether you are just beginning
radio or have an advanced knowledge . . .
RCA Institutes offers you the opportunity
to cope with practical radio engineering . . .
teaches you to enlarge your knowledge. We
are at present presenting a new general
course in radio, combining Broadcasting . . .
Svund Motion Pictures . . <Aircraft Radio
Marine Radio . . . Radio Servicing . . .
Home and Studio Recording . . . Television
I"undamentals Elcetronic Tube Applica-
tions . . . Radio Code ., . , Public Address
Systems . . . and other radio and allied sub-
Jects, which may be taken in whole or in
units, as neecded.

You may wish to specialize in a particular

| phase of radio or associated arts, so send

|

for a copy of our illustratdd eatalog which
contains all particulars about RCA Institute's

various residence schools and Home Study
courses,

Or visit our school in either New York
or Chicago. You will find them modern, fully
eqmp'ped. and ample in secope for the ever
uvrowing field of radio. But in the meantime,
clip and mail the coupon below . . . it will
bring you the latest details. Do it today—
before you forget!

RCA INSTITUTES, INC.

A Radia Corporation of America Subsidiary

T e e e e . e e e e ey

RCA INSTITUTES, Ine., Dept RT-I |
o+, New York School and Headquarters, I

P -mﬁ 75 Varick Street, Mew York, N. Y.
l Iﬂ 1 Chicago School: I
MLS 1134 Merchandise Mart, Chicago, Il I
: Please gend with no oblization to wne: |
() Full informatlon on_the New Generzl Cour
l in Radlo. (At New York resident school lmlylf
() Niustrated catalog and informatlon ahout spe.
| clalized resident school courses In radio and |

{ ) Informatlon about extension courses for study

allied arts, |
at home. together with illustrated catalog. |

Age,

for JANUARY,



OPERATING NOTES

{Continued from page 413)

current i fed to the plate of the "27 through
the reslistor rather than through the primary
ol the A.F. transformer. A condenser serves
to kewp D.C. from the winding and to couple
the A.F. to it. The 70,000-ohm resistor is
lcnted wnder the power supply unit on the
lywer shelf and is colored red and green. It is
desirnhle to replace it with a somewhat heavier
duty unit if a recurrence of the trouble is not
wanted,

Another weak spot in these seis .is the I%-
megohm resistor used to drop the high voltage
to the 3.5 volts (approx.} used on the screen-
grid of the detector tube. An opcn resistor
here may prove rather baffling to the Service
Man not familiar with the symptoms of this
trouble as the voltage concerned is small and the
open resistor will cause no noticeable change in
the voltage of the other circuits. The symptoms
are: (1) inability to carry any volume. choking
up on even medium volumes; and (2) general
instability and perhaps oscillation. This resistor
is located underneath the resistor-board inside
the receiver chassis and may be found after
turning the chassis upside down so that the
controls ure toward you. The resistor (red and
white} under discussion connects between the
second and third lugs counting from back to
front on the right hand row of lugs. Remember
that the Victor chassis will not work satisfac-
torily in this position and must be tested in its
correct, right-side-up position. Incidentally, we
have found that the slightly higher screen-grid
voltage afforded by a l.—megohm resistor in
this position seems to help the performance of
the set, so we are using the latter size, in the
2-watt type, for our replacements. It is not
easy to see why this resistor Rives any trou-
ble as it carries an extremely small <urrent
and is worked nowhere near its power rating.

The speaker cones of these sets cannot be
centered by eye or with gauges, It is necessary
to have a strong 60-cycle hum; the cone is then
centered until the note
with no rattle at all. This hum is best obtained
by disconnecting the control-grid lead to the
detector tube.

One of the toughest jobs that the Service Man
runs up against is tracing the cause of inter-
mittent or noisy reception due to poor con-
nections in the set. Check by wiggling each
terminal and connection as well as wires which
lead through shields, etc., with the set in opera-

. : |
is eclear and musical,

tion, as connections may have only the appear- |

ance of being soldered. Remove dust and ex-
amine for burrs or flake aluminum on the plates
of the tuning condensers.

PHILCO SETS

Several Phileo midget ‘‘supers” of the 70
series have c¢ome in with a complaint of no
volume on the low-frequency end of the scale
and badly distorted reproduction all over the
dial. Careful check of each set and tubes
showed no defect, so that the set was re-aligned
with no better success. By chance a new tube
was placed in the second-detector socket and the
trouble immediately vanished. The old tube
showed no defect in a standard tube checker
and worked quite O. K. in any other '24 socket.
The same tube, used as second-detector in a
G.E. superheterodyne worked perfectly. I would
consider it a freak case but for the fact that
the same has been true of cach of the several
sets that have come in with this trouble.

Try this stunt if you have a Philco 77 (7-tube
T.R.F., S.-G. set, 1931 model) that could stand
a little more wallop. (Of course, it is d

New Tobe midget con-
denser for all by-pass
circuits. Working volt-
age—500 volts D.C.
Test voltage — 3000
volts D.C. Capacities
001 mfd. to .1 mfd.

By-pass condenser for
use in Sparton chassis
—available in V4 mfd.,
I/ mid,, and | mfd.
sizes. Standard mount-
ings.

New Tobe dry elec-
trolytic filter condens-
er for replacement
in receivers originally
using wet electrolytics.
Available in all ca-
pacities and combina-
tions of capacities.

HE above trade

mark—now placed
on the most complete
line of by-pass, filter,
transmitting, and elec-
trolytic condensers ev-
er offered to the radio
industry—is your assur-
ance that the product
on which it is placed is
correctly designed,
carefully constructed,
thoroughly tested, and
absolutely RIGHT for

your radio work.

A few of the most pop-
ular items in the new
line are shown on this
page. For complete in-
formation about the en-
tire line, send the cou-

pon below for our latest
catalog.

New special service condensers.
Specially designed for use in repair-
ing power packs requiring & compact
and rugged condenser. Available in
capacities from 0.1 mfd. to 2 mfd.
Working voltage—400 volts D.C.

mpEEn _CAR | N
[rR-301][1.0 |} |

£
New Tobe universal
by-pass condenser for
replacement in re-
ceiver chassis. Avail-
able in all capacities
and groupings of ca-
pacities.

Tobe precision con-
denser. The old re-
liable by-pass con-

denser. Standard since
the earliest days of
radio.

New Tobe dry elec-
trolytic condenser in
cardboard carton.
Available in all ca-
pacities and combina-
tions of capacities.

that the set is operating Q. K., as this will
merely boost the normal volume obtainable from
the set.) Find the grid-return wire of the
second R.F. tube and insert in series with it a
resistor of about l.-megohm: the value i3 not at
all critical and, within certain limits, the higher
it is the better. For that matter. substantially
the same results may be obtained if the grid is
left floatinz above ground, although we have
found that in .Jnstances where the insulation is
particularly effective in the grid circuit the grid
will block. {(In the cases that worked satisfac-
torily there was doubtless a piece of insulating
material somewhere that had a low enough
resistance to perform the function of the leak:
it is best, however, to include fhe leak and be

{Continued on following page)

for
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TOBE DEUTSCHMANN CORPORATION

Gentlemen:

CANTON, MASSACHUSETTS

Please send me your new Condenser catalog number RC.133.

| buy my condensers thru

Signed
Street
City

State

1933
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HERE

IS A
REAL
PROFIT
MAKER

Amplification
is now indis-
pensable to
many institutions and organiza-
tions . . . Be up-to-the-minute and
create for yourself a reputation
for knowledge and dependable
service in handling and installing
amplifiers.

SAMSON
PAM-110
CLASS B AMPLIFIER

This can be assured if you handle
SAMSON SOUND EQUIP-
MENT ... The PAM-110, for ex-
ample, is outstanding in its class
and thoroughly dependable. . . .
26 watts power output with vari-
able output impedance, and de-
signed flf)r operation with the
MIK-110 . . . a combined input
mixer, 1r(1iput coupling device, and
tone modifier, this amplifier offers
most power per dollar.
SPECIAL OFFER: OQur Bulletin RC3 covers the
lbforeumldnzt’:’l pmrmlalf un'l of flu;; BPA4 ‘fll{l"
and the MIK ?1(5""’?&5 i ST el
cover the ¢ost, and address:
R. W. COTTON
Samson Electric Co., Canton, Mass.
Member R.M.A. Mfr.r. Since 1882

AERO

INTERNATIONAL
ALL WAVE 11-TUBE

SUPER-HETERODYNE DE LUXE

Compleuly Assembted
wit 2 Mat ched Full

Speskers $29.75

Speakers

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 aeroplancs. One
dial control. No plug in coils. Latest super-
phonie 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 stations.

AERO 4-TUBE MIDGET... 18.50
AERO WORLD WIDE
I-Tube  SHORT WAVE

SET fer MHead-
phone Operation

Listen in TMRECT to Lon-
don. Paria, Berlin. Ruenos
Alres and other hroadeast-
ing stations throughout_ the
world via short waves. Your
ordlnnry teceiver cannot tune
in these Jow wave starlons
\\()ILLI) WIDE RECEIV-
gets 15 to 500 meters.
2-Tube Rhort Wave Ret
5. The samc as ahove
set but it has 1 stage of Audio Frequency added to it.

Write for Complete Catalogue.

CHARLES HOODWIN CO.

#4240 Lincoln Ave. Dept. A-150 Chicayo

AERO S-TUBE MIDGET .§11.90 |

safe; we have never found any necessity to by
pass it.)

ATWATER KENT

In Atwater Kent's new model 85 receiver a
great improvement in the operation of the
manual volume control may be had by making
a careful selection of the tube used in the A.V.C.
socket, which is the '24 socket nearest the rear
of the chassis. With some tubes the eontrol is
critical, the entire range of volume falling with-
in a fraction of a turn of the knob. Also quite
a time lag (a la Kolster 6-J) is noticed. With
other tubes the manual control is quite smooth.

(Iln conclusion 1 wish to say that I agree
absolutely with the correspondent ih your Sep-
tember issue concerning ‘'‘sets that never go
wrong”; as the farmer said, viewing the girafle,
*“There ain't no sich animule.” It is hoped that
all manufacturers will soon follow the lead taken
by Philco and a few other progressive manu-
facturers in adopting standard R.M.A. markings
%0 that the values of small parts may be deter-
mined even if service notes on that set are not
available.

Being a Service Man and an amateur, | would
like to know what percentage of Service Men
hould amateur licenses. How many feel qualified
to answer?)

SHORT CUTS

(Continued from page 414)

IMPROVING T.R.F. SET VOLUME
M. G. Foster

ECENTLY, 1 had occasion to repair some

T.R.F. receivers of the single-dial type. The
grid of the first R.F. tube in all cases was con-
nected to the antenna and completed to ¥round
through a choke coil or resistance, as shown in
Fig. 4. It was found that by connectinz a fixed
condenser, of 500 mmf. to .00l.mf., from the
plate of the first tube, V1, to the second. V2,
the volume could be practically doubled without
impairing the alignment of the tuned cireuits.

AN EMERGENCY SWITCH
Chas. H. Jenkins, Jr.

HEN sparks suddenly fly around, the ree-

tifier tube gets blue or hot, the pitch
compound starts to burn, and things gzenerally
%o haywire. we have to work fast to open the
power line. The manner in which the writer
rigged up an emergeney circuit-opening switch
for use when shorts develop in a receiver under
test on the bench is clearly illustrated in Fig. 5
At A is shown the general relation of the parts,
and at B is shown a detail of the contact ele-
ments of the switch. There are several ways
in which a spring may be arranged to maintain
an open cireuit.

Thus. if something starts to “aect up.” 1 have
only to remove my foot from the pedal (which
is 4!, ft. long) and the power circuit to the
equipment under test is immediately opened.

Y. T. YOLTMETER
(Continued from page 426)

of all types. The arrow of the microammeter
is eaused to read midscale by adjusting the

bucking cireuit comprised of R3 and R5, in
the case of the wvosceneck V. T. voltmeter.
For A.C. measurements where telephones

would ordinarily be used, the amplifier ter-
minals of the instrument may be connected
in the place of the phones with greater ac-
curacy.

The instrument may be used as an output
meter, as the reader can now see from the
foregoink describtion of measurements given
in the article.

To use the instrument as a level indicator,
the reader will find it necessary to insert an
iron core inductance or retard coil in the plate
circuit of V2 of the voltmeter, between the
plate and the meter. The inductance should
have a value of at least 100 henries, and a
larger value will be better. This inductance
i3 used to smooth out the action on audio-
frequency impulses in order that the arrow
of the instrument will maintain a constant,
or mean, value for the volume or level of
the amplifier to which the indication is ap-
plied.

|

| City and State

3 New 50c Books

Ne. 1.
FORMULAS AND RECIPES
For the Practical Man
By S. GERNSBACK

extremely  helpful
book showing you how to
save money by making in
your own home, at a frac-
tion of the regular cost, the
. hundred and one prepara-
tions which you now buy
for use at home or business.

PARTIAL CONTENTS:

An

1. Adhesives: Glues, Cements. 2. Cleansing: Blain Re-
movers, leaches. 3. Metal Craft: Coloring, Oxydizing,
Plating Polishes. 4. Paints: Calors, Rtains, Vn!nlshel.
3. ilass-Working: Cutting, Drilling, Toring, Elching,

Acid.preoting,

Fireorooftng.
Sympathetie,

Wooil-Craft:
inks:

Engraving, 6.
Furniture Polishes, 7.

Waterproofing,

Invisible, Hectograph, %, Photorraphy: Developers, Emul-
sfons, Kixers. 9. Antldotes for FPolsons, Remcdles for
lsurns  and  Scalds, Disinfectants. 0. Preparatlon,

Manipntation, Hamlling, Mizing. Tables of Weights and
Measures. Useful Tables.

FUNDAMENTAL PRINCIPLES OF RADIO
Nature

No. 2.
Radio Simply Explamed—lh Origin,
Functions

By LOUIS MARTIN

Prepared with special con~
sideration given to young
members in the radio pro-
fession, and those who have
gained their experience in a
haphazard fashion. Thia ra-
dio primer is a handy fun-
damental aid for "checking
up” and systematizing your
knowledge of radio. Re-
gardiess of how much you
know about the eubject,
you should read this book.

PARTIAL CONTENTS:

Chapter T—Fundamentals of Radlo: Electricity, Resls-
tance. Batteries, The Magnetic Clrcuit, The AMagnetic
Field, lInductance. Conden-ers. A.C. Clrenits, PPropags-
tion of Ttadin Waves; Chapter 1i—The Simple Radlo
Set, Slngle. Twa., aml Fhree-Circuit Tuners, The lfattery
Set,  Varuwn  Tuhes, Electric Sets.  Loud Speakers;
Chapter 111—Dlagrams, How to Read Them: Chapter 1V
—Amateurs and Broadcast Stations. Taiking FPictures,
Televizion.

No. 3. ELEMENTARY MATHEMATICS
for the Technician and Craftsman
B8y C. SHAINMARK

This manual has been
eapecially prepared for the
man who wishes to acauire
a working knowledge of
the elementary principles of
mathematics. A complete

1] Evmarany | treatment of the subject is

L samnemarics, given by the author. Mr. C.

1 I - Shainmark, with special at-

[ QTSR o tention to the use of mathe-

[ ! | maties in Radio and other
5.1‘;;‘. vt | te‘(l'hnical lwork forr those
| Gi= L who emplo its formulas
| B A8 Gin, emeleY

PARTIAL CONTENTS:

I—Arithmetic: Additloen. \hlrlinllr‘.mon Rubtractlon. D1~

sislon. flow to 1"~ Dwecimals; II—Fraetions, Percent-
akes. Rutio and D'ropartlons; 111—FPoewers aml TRoots;
IV—The Metrlc Ny<tem; V—Illow to Meawnte Suyrfaces
aml Volumes: VI—Mathematles for the Manusl and

Technleal Crattsman; VH Special Mathematies for the

Radio Technician: VIH—Commerclal Cgleulations, Shaort-
cut  Arithimetic.  Intere-t Caleulations, Dliscounts; IX—
Welghts and Measures: X—TUseful Tables.

All our books are of uniform size, 6 x 9

The books are
stiff colored

inches, and contain 64 pages.
printed on strong paper with
covers.

Re-133

PRESS GUILD INC., 16 Murray St., New York N. Y.

Enclosed find $...........for which maill me postpaid

the following books:
No. 1 O No. 2 (00

50c each, Iostpaid.

No. 3 0O

Name

Address




SERVICING WITH
AN OSCILLATOR

(Continued from puge 415)

form & copper ring., With the aid of two
bakelite strips the ring was carefully moved
up and down until a spot was found where the
output meter response was the greatest.
A few drops of wax held the ring until it
was labed in place. The set was then bal-
anced and worked O.K. Fig. 2 shows the
qualitative output curves of the set before,
B, and after. A, the change.

Use the following method of balancing:
Loosen the set serews that hold the rotor to
the condenser shaft {(or, run the trimmers
out). Turn on the service oscilator and con-
nect a coupling lead to the high-potential post
of the service oscillator outbut. Tune this
oscillator to 600 kc. and put the free end of
the coupling lead into the last coil (detector
stage). Now move the rotor of the condenser
which tunes this coil until maximum response
is secured on the output meter, and then
tighten the ecrews. Repeat this performance
with the other tuned stage. Then go threugh
this procedure at 800, 1,100 and 1.500 kc.
Note on paper the readings of each coil, st
each frequency, If too great a discrepancy
exists between the readings the tuned circuits
are mis-matched.

If everything is O. K., retune to 600 kc. on
the set and connect a dummy antenna in
series with the set input and oscillator out-
put as shown in Fig. 3. The dummy antenna
may be made in several ways. For instance.
by winding 30 T. of magnet wire (any con-
venient size} on a tube 1!'4 in, in dia., and
connect in series with this inductance a re-
sistor of 25 toe 30 ohms and a condenser of
about 250 mmf. This design iz efficient
for qualitative work of this nature. Now,
balance the set in the customary manner by
varying the condenser scttings at each fre-
quency. |

Figure 4 shows some other uses for the os-
cillator. The headbhone wiring of circuit A |
employs a ‘"uni-lateral”
BB is that of a detector connection. which,
therefore, is suitable for indicating the rel-
ative wain of any type of tube, V., (applying
suitable filament potential, ete.), Condenser
bank C2 is arranged to peak the tuned cir-
cuit at about 225, 400 and 500 meters (ex-
act capacity values will depend upon the in-
dividual R.F. transformer}. A 2 meg. grid
leak and 250 mmf. condenser are used.

If a detailed explanation of the methods
shown is wanted, the writer will be glad to
supply the information provided a stamped and
self-addressed envelope  accompanies the
query.

connection,  Circuit

RADIO KINKS !
(Continued from page 419)

much better than one ordinarily finds in a aone
tuber,

My meters indicate that in this cireuit the
screen-grid operates at about 55 volts; the plate
Kas a potential of about 30 volts, its value being
determined by the setting of R3.

Coil L is the usual three-circuit tuner, with a
secondary designed to match the tuning capac-
ity. CL The other values are as folliows:
condenser C2, 250 mmf.; C3. any good dual
electrolytic condenser, preferably of dry type.
4 mf. per section: CH, two 20 hy. choke coils
or A.F. transformer secondaries; T, 214 v, fila-
ment transformer; R1, grid leak. test for best
value between 0.1- and 2 meg.; R2, Centralab
0 to l4-meg.; R3. 0 to 25,000 ghms.

The rectified D.C. equals only one-half the
input A.C. voltaze: this is quite Q. K. for the
set illustrated. 1 claim no eredit for the rec-
tifier as it was explained quite completely in the
December, 1931 and the May and July, 19832
issues of Rapio CRAFT.

MAKE YOUR OWN DRUM DIAL
John D. Hayden, Jr.

INDING it impossible to obtain a drum-type |
dial to fit the chassis of a certain receiver, 1
built one in aceordance with the plans shown in
Fig., 5. The trick is to use as the rotating disc.
a wire-wound rheostat from which has been re-
moved the contact-arm and rod, and the wire-

(Continued on page 434) !
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ADJUSTABLE
SLIDING CLIP

The new fibre _guard slips over
the TRUVOLT. Protects you
and  resistor from accidental

contact with hands or tools.

Only TRUVOLT
Have These
ADVANTAGES

tion and longer life.
trical contact.
justment to desired voltages.

injury from contact with tools
hands.

S

1—Patented construction permits air-
cooling, larger wire, greater radia-

2—Spiral winding permits better elec-

3—Sliding clips permit accurate ad-

4—Full-length fibre guard prevents

or

Replacement VOLUME CONTROLS
ALUMINUM Shafts—Snap-on SWITCIL

Long ALUMINUM shafts, easily cut to de-
sired length. Standard end cover may be in-
replaced by power-switch assembly,
without disturbing control connections.
new features, which save service time, labor

stantly

and money.

Ve~

Plain and switch covers
instantly interchangeable,
Just snap one out and the
other in.

Two

AMPLIF

Mundel
E-250

NERE

ity

SPECIFICATIONS:
INPUT

P.A. AMPLIFIER!

sl
l;hn*ﬂ dr”ur..fd

,..ﬂ'ﬂl
piin 'ﬂ""’"” P

ploys vty
182 (or83),3-46, 1-224A.

nstantaneo Wk |l b e
Perﬂ“ls' tantancous lse g, siats G Cuotes St

SVOLT STORAGE BATTERY
110-120 Volt 50-60 CucleACS

Gain at 1000 cycles 85 D.B.;
: To Grid of st cube; STAGES: ’lhree,

-
4T AEE BRESS

o8 Pus
Lhst "‘r l'"“’?n:..

3 N FOR EVERY
ll‘dl"s PURPOSE

High output, rich tone, economical
operation. Four models, delivering
from 1.6 watts to 21.9 watts of undis-
torted power.

Write Dept. RC-1 for Complete Catalog

713 Varlok 8t., New YorR. W. WV

Xl T k. it lte and flent et
Regutrements ﬁbm 3£ l/rc wseof i

—— ELECTRAD

## K nbd Blectrol Cond
Fush Vush  Cluse n lop

&
g

ut

“atike S SHONO: lniul Teanel, ;

CAvailable in l{tf or

A
" Filter Chokea (50U oluns. 50

OUTPUT : 10.000 ohms (10 Plates of 46 Tubes), FACTORY WIRED Models
7V5, and 3% ohms; HUM: Minus 54 D.B.; UND”- MODEL A-76 CLASS “'B'* AMPLIFIER
6 RTED PLEAK ()UTPUT.- 16 Watts; SIZX: 131 (Parts Listed Oblainable S1ngly 3f Desired)
m x 9% in. x H'/4 in. tall. (Available ‘for §9 Tubes ('lﬂ‘? l,lzﬁl‘[}ri::l::maﬂd-' “Onnai: 3 8
lace of 46 1 if desired). For 115 Volt, 40-60 i e Power fransforaur
aee &.C. “ANIDEAL MICROPIONE. it i e S gy 0o
PHHONO, and RADIO TUNER 120 390

240
195

Tranef 2.95
1= Cto-C l'ulh lmh Chu B Ou put
Trans! secominres) . 4.05
1—Coto ( (huL-(mlII at 4 M.AD. 240
1—1Catol Nt 200 Vol Electrol. Cond 50
{ { lu-( 10 AL 25 Volt Electtol. Cond b9
1—Cite-C" 10 Mid, 50\ ult Electrol. Cond 62
I—¥Clio ( 02 \|M 300 Yol Electecl.Cond, .22
1—Kit ol 6 l )zu h \I.-h-llufd thtnn 750
10, l) 50,000. and
1,50 120
1— Eler md 500 000 ochm. Prlen 60
1—"Cao 5 T onr Courral BS
1—1t k l s 1. Toggle Swilch. 23
—1t & 1l . . T. Toggle S‘utrh Pt 20
Misc. Hude | Wire elc 175
1—Set of 4 Hlue Frinta_, ., o\ umancsy 2.00
$34.96
Fiecial Comvleu Kit_Ofer 4.50
FACTORY WIRED MODEL
iFeady for I» mediate Uperation $39.50
( :..( ||5.L\..|- #0cyche 65 Watt Auto A.C
nit

327. 5

i Volt JENREN DY EARER A

| Is\ol 1 NA * RI'E. I‘Ef" 31500
pee rat abave

6 volt speakers on 113 mu G0 . s

IS THE [DEAL UN/VERSAL AUTO OF LIGHT SOCKET OPERATION

13 WATT CLASS BAMPLIFIER

COMSUMES 55 WATTS AT FULLL040.. 36 WATTS AT A0-L048)
&s deiasing Low Draik of 55 Bty 'frc/m/nq
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' Manua\
33 Official Radio Service |
19 T HE, importance of the last two OFFICIAL

RADIO SERVICE MANUALS w0 those en-

gaged in the Radio Industry has been shown by

the fact that over 52,000 copies of both editions have been purchased and are in use
by manufacturers, jobbers, dealers, Service Men and experimenters. Incessant de-
mands have encouraged us to publish this new and bigger Service Manual for 1933,

= oOfficial The new manual! will not contain so many full-page illustrations as in the past for
B R e ] the reason that not as many new sets are being put out at present, but will have in
»R,a.dlo Service : its contents important information that has not yet appeared in print. This new
5 A “dope” is invaluable (0 radio men. Stress has been emphasized on giving only prac-
2 ‘ . tical material, not complicated theory. It will save time and money for everyone.

The simplicity in the makeup of the 1933 Manual makes information easy to find,
accurately and quickly. As in the past the book will be 9x12 inches, in looseleaf form,
with flexible leatherette covers.

Many additional features will be included in the new manual. The FREE QUESTION
AND ANSWER SERVICE which was extremely popular in the previous edition will
also_he maintained. We assure you that the 1933 OFFICIAL RADIO SERVICE
MANUAL will be a revelation in radio literature. Orders are now being shipped
prompuy. Take advantage of $5.00 price—send your order today. Be among the
early ones to get a copy from the first printing. Checks or money orders accepred—
register letter if it contains cash or unused U. S, Postage Stamps.

The following are partial contents of the 1933 Manual:
Complete operating notes, and hints from acwal experience with radio receivers in

the field, collected by practical Service Men all over the country.
Complete actual, pictorial views of hundteds of commercial receivers with

Mait Com’:leu- section on the construction of all test equipment, including
LOQOSELEAF FORM igh- and low-frequency oscillators, tube checkers, ochmmeters, etc. P— Y
Tube-chart information on all new and otd tubes, in handy form for 1933 M:mu):,ll 24
Coupon LEATHERETTE uick reference; indicating socket connections and operating values, cotipans R e
FLEXIBLE thereby preventing confusion, . . . found, which will
Today! COVER An entire section on money-making suggestions for Service Men, written entitle you to 24

$5.00

OVER 2,000 complete section of valuable service data on superheierodynes. QUESTION
ILLUSTRATIONS Values of resistors and condensers, 1o aid in replacement work.
Latest tnformarion on combination long- and short-wave receivers, short- AND

OVER 700 PAGES

9 x 12 INCHES

copy of the 1933

each. Check

GERNSBACK PUBLICATIONS. Inc.
96-98 Park Place, New 3

I_am enelosing herewlth my rclmlnum
of £5.00 for which ¥ou are (0 semd Me one
OFFICIAL 1aDIO
SERVICE MANUAL at the price of $5.00
or money orders accepted.
Rexlster letter tf i1 contalns cash or un-
used U. 8. postage stamps.

York. N. Y

additional schematic diagrams. Location of parts on the chassis are
shown, and where important adjustments must be made. This section
alone is worth the price of the book.

Values of all incermediate frequencies used in superheterodynes, and a

wave adapters and converters.

How t0 tune and service short-wave receivers for best resulss.

How 1o use the most modern servicing inscruments.

Compiete section showing how the Service Man can build himself service
mstruments, oscillators, et¢., at very low cost.

y the Service Men themselves who have made a success of the
business: giving you short cuts and commercial information on how
to get the most out of the servicing game.

Servicing information on interference elimination, with practical data and
many examples of interference prevention.

Automobile radio installation and servicing—hints on automobile radio
in general. Complete data on servicing all known. commercial,
automobile receivers with short cuts to get quickly at che seat of the
trouble. .

Service kinks, servicing short cuts. and miscellaneous servicing information.

A complete section of various radio tables of every imaginable kind, in
constant use by up-to-date Service Men.

A large section giving complete technical data on meters of every kind
pertaining to servicing in general,

Complete index and cross-index (0 make it €asy for you to find almost

FREE

ANSWER
SERVICE

thorough and com-
plete  answers by
mail  on servicing
and operating on
any of the sets or
circuits  mentioned
in the manual, as
well as any others
not  mentioned, for
which  you might
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13-WATT, CLASS B AMPLIFIER

(Continued from puge 401)

former need only deliver a voltage (one-half the
secondary) of but 300 compared to the 600 de-
manded by the type ‘50 tubes. This means eco-
nomy of design and increased eflicieney and no
more danger of condenser breakdown. The gain
of this amplifier is 85 db., and it consumes but
55 watts at full load, and 36 watts at no load.
An equivalent amplifier using *50 tubes consumes
140 watts!

Mechanical Arrangement of the Amplifier

Figure A shows an external view of the am-
plifier. As may be seen, the entire power-
supply apparatus is completely shielded to pre-
vent stray pickup of hum. The can to the ex-
treme left houses the power transformer: that
in the center contains the filter-choke assembly:
while the shield to the extreme rizght houses
the filter block and the coupling choke, the lat-
ter being mounted at a 45-degree angle in the
front. This arrangement of parts assures a
minimum of hum; in fact, with the volume
control fully turned up the ear must be placed
in the cone of the speaker to detect any hum
at all! )

The five sockets for the tubes are mounted in
front where they arc easily accessible. From
left to right they are the 82 or 83 rectifier {(to
be discussed later) ; the next two are for the
59 (or 46) output tubes: the fourth for the
B9 (or 46) driver: and the one to the extreme
right is for the "24A, the shielded input tub_e.

All controls for manipulation of the amplifier
sre mounted in the front. as shown. To the
extreme left are three binding posts marked T,
B+, P; these connect to the two plates Pl‘ the
69 (or 46) tubes and the high-voltage line of
the output stage. They are intended for con-
nection to the speaker, since some spenkers are
not equipped with output transformers,Athe
one in the amplifier may be used if desn_-ed.
Directly under these posts is a togrgle switeh
for turning the A.C. supply to the unit off or
on. The tone control is mounted to the right
of the ON-OFF switch and posts: further to
the right is placed the volume control: and
directly to the right of the volume control are
the tip jacks for a high-impedance phonegraph
or input control box output leads and the
PHONO-RADIO switch. The right side of the
chassis contains another set of tip jacks for
RADIO input terminals, and four binding posts
at the rear connect to the output tran_sformer
in the amplifier. These have provision fc.n*
3%- 7%- and 15-ohm outputs. The chassis
layout is now comnplete.

Technical Details

The schematic €ircuit of Fig. 1 is complete
and self-explanatory. There nare. howevelt. a
few “kinks’ about this amplifier that the builder
should remember in deciding upon the best am-
plifier to use. With the output of the radio
get connected as shown, the switch SW. 2 may
be thrown so as to connect it with either two
or threc stages of amplification. In most cases
only two will be required. but when phonograph
or microphone operation is desired. three stages
are preferable. This is the switch marked
PHONO-RADIO on the front of the amplifier.

The remaining parts of thc circuit are in
accord with accepted principles governing class
B operation (fully discussed in past issues of
RADI0-CRAFT. especially the September number—
Editor) and require no further comment It
might be well to remind the readers, however,
that the usual types of input and output trans-
formers, and power transformers cam not be
used in any clase B system; rigid adherence to
the List of Parts must be maintained if good
results are to be secured. )

Of particular importanee is the manner in
which the output transformer may be used.
Refer to Fig. 2. At A is the output transformer
with only one output winding—the 16-ohm sec-
ondary. This is shown connected to a single
16-0ohm voice coil. This same winding may be
used with two 7.6-ohm voice coils in series. as
shown at A’; with four 3%-ohm voice coils as
indicated at A’'; or with four, 16-ohm voice
coils as depicted at A’”’. The uses of the 7.5-
ohm secondary of the output transformer is in-
dicated at B, B’, B", and at B"’. The dia-
gram at €, showing the use of the 3%-ohm
secondary, is self-explanatory.

It might also be-well to. mention the fact that

for
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a2l RCA Photophone and most hern units have
15-chm voice coils; the RCA new model, the
Jensen 30 watt, the Jensen type D-3, and West-
ern Electric speakers have 7.5-chm voice coils;
the Wright De Cesters have .7-ohm voice coiis;
and the Rola’s have 2-ohm coils.

Another interesting featurc is the fact that
while the amplifier as originally designed is not
equipped to handle the field coil of a dynamic
speaker, one or more may easily be added by
means of the novel switching arrangement de-
picted in Fig. 3. The point X connects to point
“X" in Fig. 1, and point B connects to ground.
The coils F represent the field coils of four
dynamic speakers (the maximum number that
will probabiy be used with this ambplifier). and
the resistors, R, are fixed.

Now, if a single field eoil having a resistance
of 1.000 ohms and requiring 6 to 7 watts for
operatien is to secure its excitation from the
amplifier, then SW. 1 is thrown to position 1,
and SW. 2, 8W. 3 and SW. 4 are thrown to
position 2. This places the field coil in multiple
with the output voltage of the rectifier tube,
which should bo changed to a type 83 in order
to supply the additional load. If two dynamic
speakers are to be used whose field coils have
the rating specified above, then both SW. 1 and
SW. 2 are thrown to pesition 1, while SW. 3
and SW. 4 are kept in position 2; the 33 being
used as @ reclifier. The same procedure is fol-
lowed for any number of speakers up to four.

If the rating of the speaker field or fields is
1,000 ohms at 125 watts, the 83 rectifier tube
must be usged in the connection shown in B of
Fig. 3. However, if the field rating is 2,500
ohms at 110 volts, the arrangement at B may
be used and the 82 rectifier may be relained.
In cases where the field has a resistance of
2,600 ohms and requires 6 watts, the parallel
arrangement of Fig. 3C will be desirable.
Usually, 2,600 ohm, 6-watt speakers will be
operated in multiple, hence the arrangement at
C. With these three modes of connection, all
possible combinations of field coil conneections
may be used: the voice coil connections were
discussed with reference to Fig. 2.

Complete details of the chassis are given in
Fig. 4. It may be constructed of sheet iron
and then painted black to give a finished ap-
pearance. The reference letters on this layout
correspond to those given in the schematic cir-
cuit and therefore, if the parts specified are
used, no difliculty should be found in piacing
the parts. It will be noted from Fig. A, an
under view of the amplifier. that all small con-
densers and resistors are mounted under the
chassis as close to its connecting terminal as
possible. In this manner a minimum of holes
and complications are avoided.

List of Parts

One Lynch resistor, 750 chms, 1 watt, R1;
One Lynch resistor, 10,000 ohms, 2 watts, R2;
One Lyneh resistor, 20,000 ohms, 2 watts, R3;
One Lynch resistor, 25.000 ohms, 1 watt, R4
One Lynch resistor, 0.25-meg., 1 watt, R5;
One Lynch resistor, 1,600 ochms for the 46,
or 1070 ohms for the 69, 1 watt, R6:
Electrad potentiometer, 0 to 0.5-meg., RT;
**C-To-C” condenser, 10 mf., 25 V, C1;
*“C-To-C” condenser, 1. mf., 200 V., C2;
“C-To-C” condenser, .02-mf.. 300 V. C3;
“C-To-C"” eondenser, triple-8 mf.,, 500 V.,
C4. C5, C6;
One '"C-to-C” condenser, 10 mf., 50 V., C7;
One Coast to Coast type M6515 tone control, V2:
One Coast to Coast type 6734-A choke coil, 100
hy., 4 ma., T1; .
One Coast to Coast audio transformer type
6769, push-push input transformer, T2;
One Coast to Coast type 7014-B, push-push out-
put transformer, T3;

One Coast to Coast type ET702 power trans-
former, 40-60 cycles, 200 ma., PT;

One Coast to Coast type 6766 filter choke, 16 hy.,
120 ma.. CH1, CH2;

One Coast to Coast type 6762 filter choke,
hy.. 65 ma., CH3, CH4;

One type '24A socket and tube, V1

Three type 69 (or 46) sockets and tubes, V2,
V3, V4

One type 82 or 83 tube, V5;

One
One
One
One
One

30

One Coast to Coast type 6109 chassis, black
crystalline finished and drilled with three
shields.
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A Real

Condenser
Microphone

at a price you
can afford

Model §-2

$65 LIST

Dealers: Write
for Discounts

Comes  complete

with 2 stage am-

plifier and 25 fr,
cord

OUTPERFORMS
ALL CARBON
TYPES

Send for Catalog REE

on Sound Equip-

ment, Micro-

phones and Acces-
sories

SOUND ENGINEERING CORP.

414 N. Leavitt Sr, {
Chicago

Send your nld microphnnes 1o us for repairs

REPLACE BURNT-OUT =
DEFECTIVE BAI.I.AS'I;S
with

CLARC)STAT-
LINE BALLAST...

the sure cure for fluctuating line

voltage—easily installed without

the use of tools—foolproof, auto-

matic, and certain in operation;

will outlive the average receiver.
List price $2.50

FREE' 32 page Clarostat Control
H Handbook and Catalog.

CLAROSTAT MFG. CO., INC.
285 N. 6th St.

Brooklyn, N. Y.

There’s & world of Imnrovement in
an AMPERITE equippial radio
Lorrects voltage variatlons. reduces

noise clarities tone, protects parts.

Installed in five minutes. If you

do service work, send

$1.4¢ to bept. RC-1 for sample
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. - ) AMPERITE (3 tion

361 BROADwaY. MEW YORK
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VOLTAGE CONTROL

AT LAST' '

| the R. F. Coil Secondary.”
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(Continued from page 422)

coil design should be given; that is. the number |

of turns, dimensions of shield-can, ete. I would
deem it a xreat favor if you would let me know
the construction data of shielded coils suitable
for type '35 tubes when used with a condenser

of 350 mmf., Also, similar data concerning a
coil of “high-gain” type.
J. BANKs,
“Beronia,”” Queen St.,
Alexrandria. Spydney,

New South Wales.

(It has been a pleasure to hear from you.
Mr. Banks, even though we do not agree with
your comments concerning purchasing condi-
tions, which do not exist for constructors in
"the States.”

It i3 true that the List of Parts accompany-
ing each article mentions manufactured prod-
ucts, but in nearly every instance, unlike our
brothers of the British Isles, the article itself
contains construction data for the coils used in
the instrument. Or, the coils used may dup-
licate in design the types described in previous
construction stories.

However, realizing that there is considerable
interest in this Particular topic, articles have
been published which cover the fundamental
data for building nearly any type of inductance.
For instance, the following supecific references
may be useful: “Design of R, F. Transformers.”
Sylvan Harris. May. 1931; “How to Figure
Clifford E. Denton,
July, 1931; “Short-Wave Inductances and How
to Figure Them,” Part I, August, 1931. and,
Part 11, September. 1931: “R. F. Coil Design,”

Part I, (The Secondary)., C. W. Palmer, De-
cember, 1931, and, Part II, (The Primary),
March, 1932; “I. F. Coil Design,” Clifford E.

Denton, April. 1932.

Unless otherwise sbecified. the voltages ap-
plied to the tubes, and the current required by
them, in any receiver are those specified in tuhe
tables for normal operation of the particular
type of tube used in the individual stages.

Power transformers are discussed in detail
in most mail-order catalogs and little difficulty
should be experienced in finding a transformer
of a given make with characteristics similar
to those specified for a unit of different make.
Further information on the factors which con-
trol the design and construction of power trans-
formers (and choke coils), and their use in a
particular et design, are discussed in past
issues of Rabnto-Crarr; particular reference is
made to the following articles: *“The Design
of Power Transformers,” C. W. Palmer. Sep-
tember, 1931: “How to Construct 46, Class B
Apparatus,” C. H. W. Nason, September, 1932:
*“Building Your Own A.F. Choke Coils.”” C. H.
W. Nason, October, 1932,

It may be of interest to note that the con-
struction of R.F. and LF. coils are illustrated

| and described in the Information Bureau of the

October, 1931 issue of Ranto-CRAFT: untuned
| R.F, transformers of triode and screen-grid
types, in the November, 1932 issue. An “L/C"

chart, useful in calculating inductances. appears
in the June. 1932 issue. Another useful chart,
carrying choke coil design data, appears in the
September. 1932 issue.

The particular type of R.F. transformer illus-
trated in Fig. 1, is made by winding a primary
and secondary in the usual manner, with the
primary at the loew-potential of the secondary,
and then winding about one turn of wire
(usually, a piece of bus-bar} around the grid
or high-Dotential end of the coil. As shown in
the figure, this single turn of wire is dead-
ended, and its proximity to the last turn of the
gecondary determines the degree of uniformity
of response over the full wavelength band.—
Editor.)

RADIO KINKS

{(Continued from page 431)
wound strip which fits edgewise into a semi-
circular groove.

Arrange a circle of ¥-in. wood-screws so that
their points protrude through the groove: thus,
they will hold well. Wrap and fasten a piece
of white paper around the edge of the disc; if
desired. it may be marked as a ‘‘scale” before
it is put on.

A length of %-in. rod is mounted on the panel

(Continued on page 437)
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| OFFICIAL RADIO
SERVICE MANUAL
IS NOW READY

Order your copy TODAY!

See Page 432 of this issue

CHEMISTRY
| A New Plan to Become a
$625 TRAINED CHEMIST

By taking only one step at a
STARTS YOU time—as your neane bermit—

you can give yourself the benefit
of the most complete, thorough-going, up-to-
the-minute education for skilled well-paying
professional work, in the most fascinating of
all scientific fields, through our famous

COURSE IN PRACTICAL CHEMISTRY
Write TODAY Fer Information
Chemical Institute of New York, Inc.
Founded 1921
HOME EXTENSION DIVISION
I9RC Park Place New York, N, Y.

FORTY IN ONE
Tube Checker
Adapter

List Price $6.00
= Servicemen’s Price $3.7%

Tests all the new

tut)els. Send for
catalog—new An-

950 XYL alyzer Plugs—
Combination Sockets—Coil Forms—

Code Sets, ete,

Send 10c for 26 page adapter data
sheets, diagrams—connections of new
tubes, ete.

Alden Manufacturing Company
Dept. R. Brockton, Mass.

Dial Cables and

Carbon Resistors

TRUE FIT DIAL CABLES AND BANDS are
made for all sets, Cable can also be obtained
on spools.
TRUE WATT CARBON RESISTORS are avail-
able in all ohmages from 100 ohms to 10 meg-
ohms TRUE WATT RESISTORS are also sold
in kits. There is no additional cost for the at-
| tractive 20-gauge stcel container,
Write today for bulletin RC, show-
ing complete line and discount.

R. J. DUNKLY MFG. CO.

136 Liberty Street, New York, N, Y.

SERVICEMEN-DEALERS
Send 25¢ for our Handbook and Catalog
Complete Stock of NEW Radio

Replacement Parts

Hard to Get Parts—\Ve have them.
your repair work for estimate.
Grant Radio Laboratories

6521-C South Halsted St., Chicago, 1ll.

Send us

JANUARY, 1933

for



BOOK BARGAIN

Special Sale of

2000

s N

?
S. GERNSBACK'’S
\V’E HAVE on  hand 2000

I'NBUOUND coples of this
valuable book. am! we are dis-
dovs not even cuver the eost of THE BOOK
the puber and printing.  ‘The
hooks are in first-elass condition, sened and
yourself or vour bookbinder can do it ut a very
small expense.

This Lmdi.pensable radio reference hook con.
ductions. deawings. and diagrams. The szize of
the book !~ 9 by 12 inches It contalns 168
pages, and 1s printed on the finest look paper

1st Edition
fosing of them at a price which
stitched but unbound, You can put a cover on
tain, over 1.03¢ dJdefinitions. 519 phulo 1enro-
obtainable.  1’ractleally every detlnitlon in the

howk 15 Hllustrated, and  all the subjects are
arranged in  alphabetical order with nwwerous
tables  and  charts  distributed throughout the
te

1.
“"SEND NO MONEY NOW!

Do not send any money. We wulll send you
the book and ¥ou pay the postman tY¢ plus
postage.  Cut out coupen, paste on postal ecard,
and mall to:

1SKOR PRESS, Inc., 19 Park Place,
New York, N. Y.

| BARGAIN ORDER BLANK
|

1SKGR PRESS, fnc.. RC-133 |
| :‘9 Payrk kPllﬁe.Y |

ew York, N. Y.
I Please mall me 8. Gernsback’s Radio Ency-
|

| clopedia, 1.t Editton: Unbound. I will pay
| i"ostman 6% plus postage, I
l Name ... {
I Address ...
I |
| ol State I

S.W. RECEIVER DESIGN

(Continued from page 421)

detector: unless a suitable filter is employed
in the ontput. feedback will be present in the
1.F. stages and possibly howling in the A.F.
amplifier, rewardless of shielding or filtering
in the 1.F. amplifier. A two-section output
filter with large chokes, 250 mhy., will xen-
erally be suitable.

As this article has covered methods of ob-
taining the highest possible sensitivity with
# minimum of tubes, there is depicted in Fig.
2 a circuit having a total of five tubes,
namely: a pentode 58 combination first-detee-
tor and oscillator, two 58 1.F. stages, crystal
recond-detector, @ 57 first AF. amplifier ond
a 47 power A.F. stage; with the rectifier
tube, a 6-tube short-wave receiver. (The
~ame cireuit could be used for a broadcast
et with only a modification of the coils.)

The antenna is coupled to the first band-
elector section through a small midget con-
denser and is generally adjusted to a low
value depending upon the size of the antenna.
The two sections of the band-selector should
be separated 1 in. to 1% ins. Choke R.F.C.1
must be a good short-wave type in ord2r that
the oseillator may funetion on all wavelengths.

1t should be remembered that the oscillator
coils are tuned to onc-half of the required
frequeneyY. As an example: considering the
television and police band of 3,000 to 1,500
ke., the osecillator would tune from 1,750 to
1,000 ke, when the LF. is 500 ke.; the second-
harmonic would be 3,500 to 2.000 ke.

In resistance-coupled A.F. amplifiers, espe-
cially high-gain types, motorboating is some-
times very troublesome and filtering is a
necessity. However, the “B” connections to
the A.F. tubes are such, in the desitn of Fig.
2, that no trouble will be had from this
source.

The writer will be glad to answer any
questions concerning this set design, provided
a stamped, self-addressed envelope is enclosed.

for
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SERVICE FORUM

(Continued from paye 418)

| make just one comment—has he actually tried

the circuit changes I recommend?

It is true, as Mr. Wiley states, that the out-
put of the set when the chansteover has been
completed will not be quite as great as before,
but a slight eircuit change greatly increases the
voiume ; connect resistor R between posts 1 and
5 as shown, dotted, in Fig. 1. The complete dia-
gram of substantially the same sct, the Spartan
Equasonne model AC-89 receiver, appears on
page 279 of the OFFiciAL Rapro SERvicE MaNuUaL,
Vol. 1. Re-balancing the selector unit is neces-
sary.

1 might add that the illustration, Fig. 6, in
the November issue, does not quite convey the
transformer conncetions, as this unit has only
one separate filament voltage other than for the
'80 rectifier. The correct change is made by
swinging the swivel tap on the top of the trans-
former from the 120 V. to the 13¢ V. position.

WALTER MCMIiLLEN,
Tiltenville, Ohio.

A "PAYING™ SERVICE BENCH

We have noticed with pleasure that past issues
of Rabto CRAFT have eontained descriptions of
service shops, together with comments concern-
ing their relative value. Perhaps the following
comments and description concerning our own
shop will be of interest to other Service Men
who may want to know whether the service de-

| partment may be considered profitable.

In the first place, a test panel such as we are
using, Fig. A, enables us to give a more com-
plete diagnosis of radio trouble in a shorter pe-

riod of time than is possible without this equip- |

ment, thereby saving the customer time and
climinating all guess work.

At each end of the panel is a recessed com-
partment in which we can put one complete set
of new tubes, for test purposes only, and which
also has room to hold the old tubes which are
removed from the customer's set. This makes
the tubes very convenient and alse affords a con-
venient place to keen the customer's tubes while
the set is being repaired.

The panel includes an extremely sensitive out-
put measuring device, grid-dip meters, two ol.m-
meters Eiving us a ranfe of 4-ochm to 10-
megohms, a comblete set analyzer, a test os-
cillator, a tube tester, a capacity meter, V. T.
voltmeter, short tester, ete. Many of thess
meters are used for several different purposcs
and are connected up in various ways to tip-
jacks, so that test leads can be plugged into
any of the meters at a moment's notice.

In the center part of the bench will be noticed
a number of sockets: these are used for tube
testing, reactivating, sct analyzing, ete.

To briefly explain the accessibility of the
panel wiring we will merely state that the re-
flector at the top of the panel is hinged so that
it will fold back and lie flat on top of the pancl.
Also, the sloping panel on which the mcters are
mounted is hinwed, so that when the reflector
is swung back, the panel can be sprung forward
to a position parallel with the surface of the
bench, where it is stopped by chains at (ither
end of the panel. This makes it easy to inake
any necessary repairs or changes in our test
panel so that it may be kept up to ¢ate at all
times.

This with four large

bench is  provided

SERVICE TEST

drawers so that we have plenty of room for the |

many tools necessary in a modern radio repair
shap,

We have eight sockets which are “hot” at 110-
volts making it very convenient to plug in radio
sets to be tested, solderink irons, ete.

You will notice that there are no wires of any
kind fastened permanently to this panel. All
connections, including aerial and ground, nr
made by plugging into phone plugs of jacks.

Also we may add, since this picture was
taken, we have installed a compressed air system
that is brought to the bench through a rubber
hose which comes up through the floor at the
middle of the bench and hangs by the nozzle
between the two center drawers. This makes
the compressed air very convenient to use at
either end of the bench for blowinz the dust
out of radio chasses, eondenser gangs, cte.

Gro. . Doty,
Radio Service & Supply Co.,
402 K. Pikes Peak Ave.,
Colorado Springs. Colo.
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You Need
This Belfer
Oscillaflor

Complete with
Output Meter
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List #3522

Oscillator No. 550

HIS oscillator will enable you to give

an unusually fine service—yet it is

quoted at an exceptionally low price!
Ie is used 1o align r.f. gang condensers,
locate defective r.f. transformers, adjust
if. rransformers, check oscillator stage,
compare gain in tubes and detetmine the
sensifivity of a recetver. Harmonics of
the broadcast frequency can be used to
check short wave converters and short
wave sets. Exceptionally sharp harmonics
ate obtained.

A Truly Remarkable Instru-

mentat a Remarkable Price

This oscillator is completely shielded and
self modulated. Furnished with batteties
and one ‘30 type wube. Covers entire
broadcast and intermediate bands. The
tening dial is direct reading for inter-
mediates 120-185 k.c. and $50-1500 k.c.
broadcast range. Sharp 2nd and 3rd har-
monics cover intermediates 260-262 and
475 k.c.

The oscillator is carefully calibrated at
the factory, and the indicator made to
track over the entire scale of borh bands.
In a minute the trimmer condenser can be
adjusted and insttument rechecked

If your jobber cannot supply you, we
will ship the No. 550 Service Test Os-
cillator directly to you—when re-

mittance accompanies your order at
dealer’s net price of $21.00.

READRITE METER WORKS
33 College Ave-,, BlufMton, Ohio

MAIL COUPON NOW?

READRITE METFR WORKS,
33 College Ave,, Bluffron, Chio.
Gentlemen :

Please send me information about Readrite
No. 550 Service Test Oscillator.  Also cat-
alog of other servicing instruments.

Name .....oovieiicinennn.

Street Address..

City State ...
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and more ideas
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BALTIMORE RAD10 CORP.
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Quallty— KENY ON |
Reliability

KENYON all-purpose am-
plifier components are the
pride of exacting amplifier
specialists.

KENYON audio, filter and
power transformers may be
purchased only from au-
thotized dealers.

Name your favorite jobber

and you will receive without any cost detailed
schematic dlasnms for hea duty 845-50 watt,
.glso 245, 48 C. and 46 E}’a g power Impli-
ers.

KENYON TRANSFORMER CO., INC.
122-24 Cypress Ave.,, NewYork, N. Y.

FREE

13th ANNIVERSARY
RADIO CATALOGUE

124 pages containing

thousands of t h e
greatest radio and
electrical values at

real bargain prices

Send for your copy
now!

AMERICAN SALES COMPANY

Wholesale Radio Distributors
RC-44 W. 18th St., N. Y. C,

PATENTS—TRADE MARKS

All cases submitted given personal
attention by members of the firm.
Information and booklet free
LANCASTER. ALLWINE & ROMMEL
PATENT LAW OFFICES
Suite 437
815 15th St., N. W, Washington. D. C.

Knowledge Pays Big

We teach you how to build and operate
Radio Treasure Finders and how to locate
Metals Underground. Fuscinating, Scien-
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TAU-REX CONVERTS
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REDUCING MAN-MADE
STATIC

(Continued from page 412)

the antenna-ground system. Second, it may
enter the set through the 110-volt lighting
circuit. Third, if the receiver i8 not properly
thielded, the wiring may pick up a consider-
able amount of noise. However, if proper
shielding is employed, as is prevalent in mod-
ern practice, direct pickup on the leads is
somewhat remote.

Studies extending over a period of years
indicated that the pickup due to the lead-in
wire and the ground system are responsible
for between 80 and 90% of the noise. Meas-
urements on the direct radiation of interfer-
ence show that the vertical component of the
electrostatic field is, in the majority of cases,
at least four times the magnitude of the
horizontal component. The data collected also
proves that direet radiation of interfering de-
vices drops off very rapidly with distance.
Conacquently, a large percentage of moize may
| be kept from cntering the receiver if the
pickup part of the anlenna is located advan-
tageously and the lead-in shielded. The an-
tenna proper should be as high as possible
and should be as far as convenient from any
wires which might act as conductors of noise.
The shielded lead-in. then, is run from this
antenna to the receiver. Employing & ehielded
lead-in, however, placed a capacity of approxi-
mately .05 mf. in the ecase of a 60-ft. lead,
across the antenna-ground posts of the re-
ceiver with the result that most of the signal
picked up is bypassed before it gets to the
receiver.
a radio transformer at the antenna end of the
lead-in and in some cases at the receiver end
as well.

The problem resolves itself to an impedance
matching network as shown in Fig. 1, inserted
between the antenna proper and the input

match of impedances, the transmission loss be-
tween the antenna and receiver will be zero,
and consequently the output from the set for
a given input may be larger than if the net-
work were not employed. The impedance
looking into input terminals of the receiver
differs a great deal. In eome cases L4 is as
large as 3 mh., while in others its value is
as small as .02-mh. In the former case, the
impedance between terminals 7 and 8, when
the tuned ecircuit is at resonance, is about
750 ohms at 1,000 kc., while in the latter
case the impedance is only ahout 5 ohma. It
may be shown that an ordinary antenna has
an impedance which varies from about 1,500
ohms at 550 ke. to about 400 ohms at 1500
kc. and is about 800 ohms at 1,000 ke. There-
fore, the receiver with high input impedance
rearly matches the antenna, and, other fac-
tors being equal, will have more output for
the same input signal. In such cases the net-
work 3-4 and 5-6 cannot raise signal strength,
hut in the other cases, making the impedance be-
tween 38-4 match 1-2, and making 5-6 match
7-8, the signal may be increased. When the
impedance of the receiver is low, the trane-
former L2, L3 should be omitted for greatest
volume. Fig. 2 shows the results of the tests
on signal strength with both high and low
impedance sets.

The installation of this system of reducing
or eliminating interference is relatively simple
and practically always cffective. The trans-
former is mounted near the antenna proper
and the shielded lead-in is brought down to
the receiver where the second transformer is
located, provided one is used. The method of
rrounding and the effectiveness of the grounds
has considerable to do with satisfactory oper-
ation of the system. A lead from the shield
of the lead-in, where it connects to the an-
tenna transformer, should be fastened to a
driven ground underneath the antenna, if pos-
sible. The shield of the lead-in at the set
end should also be grounded to a good ground.
Sometimes it is found that considerable noise
is picked up on the receiver's ground and
that this may be reduced by removing the
set’s ground and simply connecting it to ter-
minal marked 6 in Fig. 1.

Having thus taken care of the noise on the
antenna ground system, let us consider the
conduction over the 110-volt lighting circuit.

(Continued on page 437)
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Therefore, it is necessary to employ |

If this net work effects a |

Build a
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We supply
all Parts for Building
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LOCATORS
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No. 7. Audis Oszillator Cirewit.
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Volume

T RADIO
Encyclopedia

Double the size of the
First Edition!

This 2nd Edition. 8. Gernsbuck’s Rudio Encyclobedia is
by far the most useful book In Radlo Llterature. It is
designed for practical use and glves you instant in-
tormation on everything in Radle.

The fzct that 30.000 Radio Men have one or the other
editlon of 8. Gernsbaek's Radle Encyclopedia in thelr
homes, proves thal it is an absolute necessity in the
Hadlo Trade EVERY RADIO MAN SHOULD QWN
THIS VALUABLE VOLUME.

MWhat the New, Second Edition
Radio Encyclopedia Gives You

The explanatlons—or, rather, definitions are not in brief
outline form like those of an ordinary dletionary, but
they pive in fullest detail, and at considerable length,
the meaning and application of every
general and special term used in the :elence of radio.
Every topie Is written in plaln, everyday English. easily
understood by anyone.

Hundreds of definitions In the book are l1llustrated by
drawings, photogruphs, diagrams, or charts. Just look
up as you would In a dletionury. the word or Phrase
about which you are sceking information. Every page Is
key-indexed for convenlence and speed in lgeatlng any
definition. All the subject matter is arranged in alpha-
betlcal order,

This greatly e¢nlarged Second Edition Radio FEncyelo-
pedia should be used by cveryone in rudlo. It answers
all radio questions,—Increases your knowledTe anhd saves
time. It covers every known radie problem. 1t 13 a
gold-mine of facts for every radlo man.

2,201 RADIO DEFINITIONS; 1,253
TECHNICAL ILLUSTRATIONS;
34 TABLES AND CHARTS; 24
PAGES OF APPENDIX; Red Mor-
occo-Keratol Flexible Covers;
Printed on strong ledger paper,
loose-leaf arrangement.

NEW SELLING
PLAN

In order to allow You to Inspect the volume and really
appreclate what you are buying, we wlll send It to you
with the privilege of Inspectlon. When the cxpress man
brings you the book. look it over. If you like it. pay
him the purchase price of the book, plus postage. I
you de not like it. Just tell the express man to take it
back. You won't be out one penny.

352 pagesr
9x12 inches
Weight 3 ths.

Mail Coupon for this Book!

SERVICING BY THE RE-
SISTANCE METHOD

(Continued from page 28}

0.5 mf.;: C8 1 mf.; C9, 0.1-mf.; C10, C13,
10 to 70 mmf.; Cl1, C12, 20 to 220 mmf.;
C15, .05-mf.; Cle, Cl17, .0024-mf.; C18, 4 mf.
(electrolytic); €20, 10 mf. (electrolytic).
Volume-control resistor R1, 3,800 ohms; R2,
150 ohms; R3, 14,300 ohms; R4, 8,000 ohms
R5, 6,000 ohms; R6, 10,000 ohms: R7, 1 meg.
R8, 30,000 ohms; RY, tone control, 0.5-mesg.
R10, R11, 0.1.mee.; R12, 40,000 ohmas.
Operating voltages in this chassis ure asn
follows (volume control at minimum): "All
filament potentials except V8: 2.4 volts.
Cathode potentials: V1, V2, V4, 40 volts; V3,
8 volts; V5, 25 volts. Control grid potentials:
V1, V4, 40 volts; V2, 0 volts; V3, 7 volts;

| V5, 5 volts; V6, V7, 30 volts (note that the
i readings of V3, V6, VT are taken throughn

word, phruse, |

units of high resistance, and therefore are
not the effective values). Screen-grid poten-
tials: V1, V4, 55 volts; V2, 90 volts. Plate
potentials: V1, V4, 200 volts; V2, 50 volts;
V3, 240 volts; V5, 220 volts; V6, V7, 245 volts.
Plate currents: VI, V4, 0 ma.; V2, 4 ma.
V3, V5 06-ma.; V6 V7, 30 ma.
currents: VI, V4, 0 ma.; V3, 0.26-ma.

With the volume control in mezimum po-
sition: Cathode potentials: V1, V4, 3.5 volts;
V2, 2.6 volts; V5, 25 velts. Control-grid po-
tentials: V1, V4, 3.5 volts; V2, 0 volts; V3,
Vi, 5 wolts; V6, V7, 30 volts (indicated).
Screen-grid potentials: V1, V3, V4, 70 volts.
Plate potentials: V1, V4, 240 volts; V2, 66
volts; V3, 235 velts; V5., 220 volts; V6, V7T,

245 wvolts. Plate currents: V1. V4, 5 ma.;
V2, 5.5 ma.; V3, V5, 0.5-ma. Screen-grid
currents: Vi, V4, 0.7-ma.; V3, 0.25.ma.

(these last values may be higher or lower,
depending upon the age of the tube).

The field coil is electrically center-tapped to
obtain one-half the 100-volt drop across it as

I “C" bias for the power tubes.
RADIO KINKS
(Continued from page 434)
by means of an inductance-switch bushing.

Two collars with lock-screws are slid onto it and
fastened in position. To these is fastened one
end of the piece of strong fishline which is to
be looped around one of the screws in the dise
and then over the remaining screws and down
to the other collar. A spring takes up slack
and jars. Mail-order houses will supply escutch-
eons ; or, the experimenter may choose to design
his own,

STATIC
(Continued from page 436)

This path is eometimes of paramount import-
ance while in other cases it is relatively neg-
ligible. Much depends upon the econstruction
of the receiver and the impedance of the
lighting ecircuit. If the 110-volt lead runs
close to plate or other high-potential conneec-
tions within the receiver, considerable inter-
ference usually results. Then, if a 110-volt
line which has a very high impedance to R.
F. current is coupled to this, it is essential to
filter out the noise before it enters the set.
Special filters are always effective in elimi-
nating this source of trouble. These consist
of a series of chokes and condensers and are
80 construeted that the 110-volt ecircuit of the

set is plugged directly 1nto the filter and a
lead from the filter plugged into the light cir-
cuit. The only other connection is to a
l——-———-——_-————-——.—.—«.——i good grnund.
I RC-123 Thousands of filters of this type have al-
] CORPORATION, A ! "
I gﬂ g‘ErF:NPSlEEAeFl;‘“ Gt el | !-eadyd been mtstn:]e‘i and their effectiveness
N in reducing interference range from complete
Send me ohe copy of the new Second Fdltlon . ] 3 ) .
! 8. Gernsback’s Radio Enesclobedta with the privilexe I elimination to 75% reduction in noise.
| of inspection, It I like the volume, I wlll pay The fundamental principles upon which the
i Expressman $3.98 Plus shipping charges. | | system is based are sound and it is hoped that
I | | many homes will take advantage of thie de-
Name vige.
l |
[ 1{. (This article by Mr. Browning is especially
Address interesting in view of the articles published
[ [1in thi i i
in this magazine on impedance matching.
| Oty SLALC o | | They appenred in our May, June (page 727),
|l B and August issues.—Editor.)
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Screen-grid |

Test all the
NEW TUBES

with RADIOQ CITY Products
“DEPENDABLE"TUBE TESTER

Net to dealer or

y*L42

markable  value
for the woney in
2 wodern and efti-
clent tube check-
er. Tests all of
the new 6 and 7
prong tubes with-
out adapters as
well as the new
and old 4 and &
prong tuhes,

Features include 2nd plate tests for rectifiers, ""grid
shift’" test, ‘short and gas’® test. and line TVoltiRe
adjustment for 105-115-125 volts. Filament and leater
voltages of 1.5-2.0-2.5-3.3-5.0-6.3-and 7.5 uarc avuilable
tor_any of the ten sockets on the panel,

= e
Model No. 301

Finely finlshed case with removable hinged cover
for both counter and Portable use. Complete instrue-
tlons and free tube testing information service cou-

won included.

The New Radio City
MULTIDAPTER
Model No. 204 (with cable

nd plug). List price $5.00. L8

Net to dealer or $2.()5

serviceman. . .
its all tube

Unisersal 1y

eheckers, analyzers. e¢te.—rom-
blnes all Indivlddal adapters into
one—provides for testing all pres-

ent: and future 4. 5, and 7 -
prong tubes—provides for many miscellancous elreult
tests. More than 50 different types of tubes may be

tested in the Multidapter with yYour present equipment.
MULTIDAPTER Model No. 203 (UY prongs in
hase—no cord or plug). List price $4.50. $2 75
Net price to dealer or serviceman . 8 p

Radio City Voltmeters and Millinmmeters. Mov-
ing coil d"Arsonval ty pe=1000 ohm per voltsensitivity
High grade instruments at revelutionary low prices.

Write for
descriptive bulletins of Radio City Products

RADIO CITY PRODUCTS CO.
48 West Broadway New York, N. Y.

BACK ISSUES of RADIO-CRAFT can be
had at the price of 25c each. Address
RADIO-CRAFT. 98 Park Place, New York City.

SERVICEM[N,
w8 DEALERS'

YOUR PROFIT
GUIDE

FREE/

EVERYTHING NEW./

8end for your copy of the
New Radolex Profit Guide
to-day ! Hundreds of new
Items at lowest wholesale
prices makes Radle Ser-
vieing eamier und _more
profitable.  Dealers, Servicemen. Laboratory Heads
and Muanufacturers send coupon below with your
Jetterhead or business card for free coPy.

IHERADOLEK COMPANY
601 W. RANDOLPH S§1.
CHICAGO. ILL.

Phone MONROE 5434

&

The RADOLEK CO., 120 Canal Station, Chicago, II1.
Send Me the New Radolek Profit Guide

Name

Address

CHy.ooienen State..._.._.
Do you do service work? [J Yes. [O No.

Do you operate from Store. Shop or Home?
] Store or Shop. Home.
What Testing Equipment have youf

What Tralning Course or expeériencef
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Here is the
INSTRUMENT
you have been waiting for!

The E33 Tube Checker

Modern In performance
—Munlerate  in

Tests all tubes with
out adanters, 1, 5,
and 7 prong.  giving

Short Test: Grid Change
Test: oscillation Test
and  Total  Filament
Emisgion 'Fest.  Vollage
rekulation 0-130 volls
Nine sorkets and selee
tor aniteh pives flexi-
bility 1hat take. care
of all present  aml
Future Typhe ‘Tulirs
simple to operate
Materlal  aml  work-
mianship  guaranteed,
Lettered bakelite
Panel Tmitation
leather carrying  case
with handle provided—Light and portahle
End your tube checker problem today by mailing
Money Order or Certified Cheek for $19.80 to

L.& L. ELECTRIC COMPANY
336 Madison Ave. Memphis, Tenn.

Y ONLY

$19.80

RADIO’S NEWEST
AND GREATEST

FUNMAKER

Wear your own voice ont of the foud apeaker
of your own radio. Impersonate radin favor-

ites. Interrupt radio programs with ane
nouncements and witty remarks.  Surprise
and mystify your friends. Develop your

1adiy mh m LITTLE WONDER “*MIKE"
is the TEST RADIO SENSAYION OF THE
YE, .-u!y attached tiden,  Sunply
sunh. the but ton-—ofl gova \hr r .mln. Progran —an
he fyn begmna Something -ntlrely new rnr
homt entertainment., A of Fun
Alziled postpaid for only SL.OB
WONDER SPECIALTIES, INC.
114 C. A. C. Bldr.
Cleveland, Ghio

LITTLE WONDER

MICROPHONE

MIDGETS

Mr. Serviceman and Dealer
Midgets of High Quality

4 Tube 2 Circuit with tubes. ... $11.00
5 Tube 3 Circuit with tubes. 13.00
5 Tube Super with tubes 15.50
110 Volt, 0 Cycle, A.C.
Regular 90 day guarantee including
tubes

TRUMAN RADIO SHOP
7443-C Stewart Ave. Chicago, Il

Steedy RADIO in

CANA DA

A start In Radio Guaranteed or FYour money back.
Courde covers Radlo, Televlsion, Bound Amplifieation
amd Telegraphy. Practlcil work naterlal sunplied.
Prepuration for Government _and Service examina-
lions. Home study, Day or Evening (lasses. Wrile
tor hookiet.

RADIO COLLEGE of CANADA
Limited

310 Yonge Street Toronto, Canada

» SERVICE MEN!

Dumont Electrolytic and Paper Condensers are
acknowledged best for remlacement work.
20 years manufacturing experience behind
products,
New and revnluhnnarg sutic and aertal elim-
Inator. LIST
Write for free tamlog aud rices,
DUMONT ELECTRIC MFG, RP.,
453 Broome St.. New York. N Y.
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NEW TUBE ANNOUNCE- |
MENTS

(Continued from page 399)

(2) Second detector. where pentede char-
acteristics and self-bias may be used to ex-
tend detector aperating range by permitting
increased output voltages to be obtained.

(3) In any circuit where self-bias or a
separate cathode connection is of importance.

In the design of this tube the smallest
cathode which can be handled in production
has heen selected. The diameter is just large
enough to permit a coated “V' filament to be
inzerted, this forming the heater. With this
design, the tube can be used on A.C. if desired,
without the introduction of appreciable hum.

The heater power required hay heen reduced
to 20% of the amount taken by the eflicient,
6.83-volt cathode used in the 36, '37 and 44
type tubes, and is only .45-watt. The average
heater-current required is apbroximately .2-
ampere, or somewhat more than three times
that taken by the '32.

The type 15, Fig. B, tube utilizes the
standard, five-pin base, the connections for
which are shown in Fig. 6.

The following rating and characteristics
obtain:

Heater voltage, 2: heater current, .215-am-
pere; plate voltase, 135; screen voltage, 67.5:

grid bias—1.5 volts: amplification factor 782:
plate resistance, 1.25 mezohms; mutual con-
ductance, 625 micromhos; plate current, 1.85
ma.; screen current, .6-ma.

Four those anticipating the use of this tube
in short-wave receivers, the following inter-
electrode capacitances are given:

Effective plate capacitance, .01-mmf.; input
capacitance, 2.35 mmf.; output capacitance,
7.8 mmf.

Type 19, Class B Amplifier

From the standpoint of economy, a class
B connection i3 expensive because it requires
the use of two tubes. Sylvania has solved
this problem by designing a single tube which
in itself constitutes a class B amplifier. This
tube §ills the need for a high output, class B
combination in the 2-volt group which hereto-
fore has been met to a limited extent by em-
ploying two type '30 tubes biased to cut-off.
Under these conditions, approximately 22 volts
is required for bias, making it necessury to
employ a total of 180 velts of “B" battery,
which is not desirable from the standpoint
of cost. The Sylvania type 19 requires from
0 to 6 volts bias, depending on the applied
voltage and the desired no signal plate current
drain of the receiver. With only 135 volts
applied to the plates, more power is elivered
by this tuke than is obtained from a pair
of '30's operating with 157.5 volts on the
rlate. The filament employed in the type 19
is of the oxide-coated type and requires ,26-

ma, at 2 volts. This is the same drain as
required by a single '33, while the power
output is much Rreater. Furthermore, the

total distortion with the 19 will be less than
5 %, while the third harmonic distortion alone |
in the '33 exceeds this value,

As a class B tube, the type 19 may be
orerated with 135 volts on the plate. If addi-
tional power iz required, as much as 185 volts
may be supblied. With 100 milli-watts of |
input power, 1.6 watts will be delivered to the
speaker. To secure more power, it is not
recommended that the voltage of the driver
tube be increased above 180 since the de-
tector tube cannot deliver enough voltage to
operate the driver at maximum power ocutput.
An additional audio amplifier stage will there-
fore be required.

The type 19 utilizes a small six pin hase,
illustrated in Fig. 7. An examination of this
diagram reveals the internal arrangement
which is further depicted in Fig. 8. It will be
seen that only two filament terminals are re-
quired, while the tube is arranged with two
separate plates and two separate grids, as
shown in Fig. 8. Thus, this single tube really
constitutes two tubes in one—a complete class
B amplifier.

oy

ke TRANSMITTER UNIT
with 100 Uses ~

The Skinderviken
Microphone Button

"8 | -

MAKE YOUR OWN

LAPEL MIKE

OTHER USES:
RADIO AMPLIFIER  PHONOGRAPH AMPLIFIER

DETECTOGRAPH TELEPHONE AMPLIFIER
{Diciograph) LOUD SPEAKER AMPLIFIER
STETHOSCOPE CRYSTAL SET AMPLIFIER

HOME RECORDING OUTFITS

One Unit 95¢: two for $1.75
12-PAGE INSTRUCTION BOOKLET

tontaining suggestions and dlagrams for innumerable
uses. furnished with each Skinderviken Button.

his is the smallest microphone made. measuring only
% inches in diameter, It is filled with the finest polished
carbon grains obtalnable.
—ULTRA SENSITIVE—
EVERY AMATEUR SHOULD HAVE TWO0 OR THREE
OF THESE MICROPHONE-AMPLIFIERS IN
HIS LABORATORY

SEND NO MONEY

When the postman delivers your order you
pay him for whatever you have ordered, plus
postage.

PRESS GUILD, Ine., RC-133
16 Murray St., New York, N. Y,

Please mafl me al onee as many of the following
Skindersiken Micropbone HButtons as [ have Indicated.

3 One for 95¢: 0O Two for $1.75;
[ Three for $2.50 ([ Four for $3.20
L will pay the postman the cost of the items as speci-
fied. plus postage.

Name

Address

I s SRS

SERVICEMEN
RADIO DEALERS

SEND FOR THIS

FREE ;\¢

PAGE
CATALOG!

IT'S CHOCK-FULL
OF BARGAINS FOR YOU

Radio Dealers and Servicemen
can’t afford to be without this
book. 1t offcrs marvelous buys
in Radio Sets, Long and Short
Wave Apparatus, Servicemen’s
Repairand Replaeement Parts,
Fleetrical Goods, Sporting
Goods.

JUST OFF THE PRESS!

Be among the first to have the pick of
great bargains. Mail this coupon now!

RADIO CIRCULAR CO., INC.
225 Varick St.
New York, N. Y,
Dept. RC.

Please send me free of charge and with-
out obligation, vour latest catalog.

Name &
The following ratings and characteristics
of this tube, illustrated in Fig. C, obtain:
Filament voltage, 2; filament ecurrent. .26- Address
| ampere: plate voltage, 135: grid voltage, 0,
—3, —6 volts: plate current (no signal), 10, 4, City State
1, ma,; plate current with a signal of 50 volts |
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CLASSIFIED
ADVERTISEMENTS

Adrertisements in this sectlon are Inseried at the
cost of ten cents per word for each Insertlon—
name. initials and address each count ag one word.
{*ash should accompany all classitied advertlsement.
unless placed by a recoznized advertlsing agency.
No less than ten worls are accepted.  Advertising
tor the Februyary. 1933 lssue should be received not
liter than December 9th.

e

BECOME A TRAINED CHEMIST. Thousands

CHEMISTRY

of opportunities—fascinating career. Learn at
home.  Complete experimental laboratory eutfit
given. Write for big free hook. Chemical Insti-

tute, 19 Park Place, Dept. RC, New York.

DOGS
BEAUTIFUL Reristered bull pups, $15. Bull-
dogs. 501-RC, Rockwood, Dallas, Texas.
- INVENTORS
;ATE.\ZT YOUR ]NVE!\'TIOF Send fu;

FREE book. "How to Obtain a Patent,” and
“Record of Invention” blank. Ask us about how
to protect your ideas. Deferred payment, Victor
{. E(yans & Co., 620AA Victor Bldg., Wasbington,
). C.

—_— —

RADIO

GUARANTEED MICROPHONE REPATRS—

Any make or model—24 hours_service. Stretched
diaphragm double hutton repairs, $7.50. Others,
$3.00.  Single button repairs, $1,50. Write for

1933 Catalog with diagrams, Universal Micro
phone Co., Ltd., Inglewood, Calif,

TRANSFORMERS
baked, guaranteed. reasonable cost.
REPAIRING,. magnetic $2.00-$2.50;
voice coils, fields, etc., reasonable charges.
Bros. Radio Co., Albia, Jowa.

REWOUND,  varnished,
SPEAKER
dynamie,

Clark

RADIO Service Men Attention—Power trans.
formers, rewound or rebuilt, to your require-
ments. Meyke Radio Service, 2624 Margaretta,
Maplewgod, Mo.

GUARANTEED *Pocket R:Illi_u." $2.00.
log, 10c. Neil Tasker, Shamokin, PPa.

('ata-

THE
AMERICAN
HOTEL
275 ROOMS
WITH BATH
$2.00 up

THE
ANNEX
226 ROOMS
WITH BATH
41.50 Up

a The
MARKET ar SEVENTH

AMERICAN
MARKET ar SIXTH

ebutation
oF GREN
N GHT

COFFLE
WsNETIL
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quired, 175, 130, 96 milli-watts; average puwer
output, 2.1, 1.9, 1.6 watts; load resistance,
plate to plate, 10,000, 10,000, 10,000 ochms.

KR-1 Mercury Yapor Rectifier

The advent of the automobile “B" battery
eliminator created & demand for a new rectifier
tube. To fulfill this demand a mercury-vapor
rectifier was developed in the Ken-Rad en-

gineering department.

The KR-1, shown in Fig. D, is a half-wave,
mercury-vapor rectifier tube of the hot cathode
type using an indirect heater construction and
having the characteristics given below. By
referring to this data it may be seen that
the KR-1 has been added to the present six-
volt family of tubes. Like the rest «f that
group, it is enclosed in a small bulb and uses
a small base, thus making it particularly
advantaReous for use in automobile und air-
craft service where small size is an :mportant
feature. The tube has a rugged construction
that will withstand the hard service to which
it might bs subjected.

The primary consideration in the develop-
ment of a tube for the particular application
in this case was the need of high efficiency,
a requirement brought about because of the
additional burden to be placed on the auto-
mobile battery. The only rectifier in common

| use for receiving circuits when the KR-1 was
developed was the UX-280, a tube that could
| not meet the requirementé demanded: first,

I on the grid, 27, 25, 22, ma.; inPut power re-
|
|

because of its high filament current; second,
because of its high internal voltage drop due
to being a thermionie rectifier; and third, be-
cause of several inherent disadvantages jsuch

as large size, filament type construction, etc.

In view of the high efficiency required. a

mercury-vapor rectifier was develobed. The
jonized mercury vapor neutralizes the space
charge and reduces the voltage drop to ap-
proximately 15 volts. This voltage drop re-
| mains practically constant for any load within
the limit given in the tube rating, and gives
the KR-1 excellent voltage regulation. The
low drop makes possible a very high operating
efficicney. Like other mercury vapor tubes,
the KR-1 has a characteristic pale blue glow
which may be seen inside the plate when in
operation,

The increase in efficiency brought about by
the use of mercury vapor makes possible a
low filament consumption, the filament power
being 1.89 for the KR-1 against 10 watts for

the 280. However, ample output for all
normal requirements may be obtained from
the KR-1 rectifier.

The isolated heater construction is advan-
tageous from the standpoint that it makes
the tube independent of the car battery con-
nggtions. A rectifier tube of the flament
type construction would be impractical in any
of the present automobile climinators because
it is desirable that the cathode of the rectificr
tube be above ground potential by the amount
of output voltage, thus the only practical man-
ner in which the filament-type rectifier could
be used would be to take the filament supply
voltage from a tap on the secondary winding
of the step-up transformer, and in w0 doing,
the filament power would necessarily pass
through the points of the vibrator, a very
undesirable condition.

In some eof the early tests made on the
KR-1 tube in vibrator type ¢liminators, it was
noticed that there was considerable sparking
between the stem leads in the tube, The
sbarking ocecurred during the time in which
the tube was warming up to the point at
which ionization of the mercury vapor oc-
emred. During this time, the peak voltages
were directly across the stem leads. Measure-
ments proved the inverse peaks to be ab-
normally high. The results of these tests
immediately brought about a specially de-
signed stem which eliminated the sparking
between leads.

The KR-1 operates satisfactorily under the
strain of peak voltage caused by the peculiar
wave form in these eliminators and very good
life test results have been obtained.

The following

obtain:
Heater voltage 6.3: heater current .3-
| ampere; max. A.C. voltaze, 350; max. peak

rent (cont.) 50 ma.: max. Peak plate current,
200 ma.;
| volts,

J inverse voltage, 500; max. D.C. ocutput cur-

tube voltage drep (approx.). 15
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rating and characteristics'
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THE TINKERER'S DAY IS DONE!

It’s vital that you become a Radlo techniclan through
R. 'T. A. teaching NOW! New, complicated elreuits .
new tubes . . . the approach of popular television .
lnll require professional service men. Thewr future s

TRAIN

P

vy

seenre—their opportunities to make good money are un-
limited. And R. A. can place you in their ranks
quickly—eusily—and surely through Interesting home
study that’s understood by anyone who ean read Englisb.

SET ANALYZER—
AT NO EXTRA COST

included with R, T. A,
‘Tralning 13 this exeellent set
analyzer and trouble shooter.
After & few lessons you will
know how to use it. and It

| becomes an immediate means
of earning as you learn. Man
e students make far
more tham enough to pay for
(helr tratning by spare time service
work, using thls analyzer. In ad-
dition, R. T. A. gives you life membership in a great
radlo sersice men's assoctation with the privilege of con-
sultation on “"tough™ problems at any time. and an
employment service that works to keep you at work.

WONDERFUL OPPORTUNITIES NOW'

You don’t have to wait for a dim and distunt future
as an A. professional Radio Technician. Even
though there was never auother receiver built—even
though all the tremepdous progress in this gigantie in-
dustry stopped—there would be encugh work in condi-
tivning an recotulitioning  the sets now in operation
to assure you a g living. Look into thls great fiehd
of professwnal radio service work. Learn, tou, of the
many other glowing opportunitics open to true Madio-
technicians in this fleld.  Fill sut and mail the coupon
—it will bring you FACTS that will surprise you—and
that may open up for Yyou 2@ Deérmanent way out of
depresston and Jjob-fear.

{FILL IN ~MAIL TODAY

i RADIO TRAINING ASS’N. OF AMERICA,

Dep't. R 1, 4513 Ravenswood Ave., Chicage, il
Send me the FACTR ahout R. T. A. professional lraining,

together with iufarmation about the opportuaities in the radid

servica field, without obligation to me.

NAME.,.....,.

ANDRERS .

SHALLCROSS

No. 651

f: % Ok *:.-.

Oool

£

)

[T

- {

R

RADIO SET
TESTER

For 4-, §-, - and 7-prong tubes

This new cjreult makes 1t possible for the
service man to construct a 1ight weight snd can
pact, up to date radio set tester for all tubes
and radlo sets in Reneral use. 1t uses a speciul
set of Shalleross Super Akra-Ohm W.re-\Wound
Reslstors,

Send 60 in stamps for Bulletin 161-F con
talning  wiring  Jiagram, construction dctails,
and operating chart,

Shalleross Mig. Company

ELECTRICAL. SPECIALTIES

Wl s w00 PARMER AvENUE i
= (’ol]ingdaI;._[’a.M
|~¢:~/27A‘
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TRADE NAMES AND MODEL NUMBERS

6 tube

A.C. Super............8ussex .. ........1590..__Midget Cabh,
7 tuhe

A.C. Allwavesup..Roland. 1584 Midget Cab,
7 tube

A.C. Allwave sup...Warwick........1586__Consple Cab.
9 tube

A.C. Allwave sup...Cromwell ... 1630....Console Cab.
12 tube

A.C. Allwave sup...Alexander........ 1640....Console Cabh.
10 tube

A.C. Super...... cooenee... 1650___Console Cab.
12 tube

A.C. Super... ...1852___.Console Cal.
6 tube

A.C. Super. . Adrian. ....1592 ...Console Caly.

THE SIMPLEX RADIO COMPANY
Trade Name: SIMPLEX

Designation
of chusnis

Desiynation of
complete et

Model P Super
Model P-D)C..... Super
Model I'-Battery..Super
Model R T.R.F.
Model R-DC.... T.R.F.

Model 8

THE SPARKS-WITHINGTON COM-
PANY

Trade Name: SPARTON

Designation Degignation of
of chassis complete set
Maodel 16-AW___Sparton Multi-Wave Receiver
Model 26-AW.. Sparton Multi-Wave Receiver
Maodel 28 . Sparton Triclian
Mode! 45 Sparton Visionola
Model 60 Short Wave Converter
Maodel 99 Sparka Ensemble
Model 101 Sparks Enseruble
Muodel 103 DeLuxe Ensetnble
Maodel 109 elauxe Model 109

T.R.F. All wave

(Continued from page 405)

Moaodel 11D
Model 410
Model 420.

... DeLuxe Maodel 110
_....Sparton Junior
.Sparton Jewel

STEWART-WARNER CORP.

Trade Name: STEWART-WARNER
Designation Designation of Alter native
of chasxiz complete set designations
1047 40-A Apartment Model
104A 43-A .Leader Console,
without converter
104 & 301

_Leader Cansale
with converter
Standard  Console
without converter

Short Wave chassis . 4.4

108A 45-A
104 & 301
Short Wave chassis . 4= .Standard Cunsole
with converter
_Portable Cunsole
without converter

1040 17-A
1040 & 301
Shert Wave chassis.. 458-A _Radio~-Phonegraph

C‘ombination

105A S0-A Master All Wave
Console

1054 51-A ... DeLuxe All Wave
Conanle

1050 .58-A. ..........Radio-Phonograph

Combination

TRANS. CORP. OF AMERICA
Trade Name: CLARION

Sceta have numbers only. Moaodel is deasignated
by a label or sticker in cabinet, exegpt 160C and
260C replacement chassia for modernizing old sets.
60 cyele scts are marked, for example, ""AC-60";
the 25 cycle set would be "'25-60".

UNITED AMERICAN BOSCH CORP.
Trade Name: AMERICAN BOSCH

Thousands of Radio Men have asked for

Designation Alternative
of chassis Name i i
Model 16.............Amborola
Model 27 . .Amborada
Model 35 .Crujser............Imperial Cruiser

Royal Cruiser
Model 66, 76._. .._...Cruiser
Modrel 46, 126..._Little Six

Model 5 Personal
Model 84 .Cruiscr...............(Marine Receiver)
Maodel 100 29.20 Motor Car Receiver
Model 200 ...Personal Chest
Models 200, 205,
2368, 242, 250,
260, 312 .Yibro Power
Note:  Above are only scts having names. All

others have model numbers only. Whemn the same
chasais is used in different eabinets the model nuinber
is never changed but a letter is added as cabinet
designation—2004A, 2001, ete,

WELLS-GARDNER & COMPANY

Trade Name: Regular trade name is
Wells-Gardner but all receivers are
supplied under private stencils such
as Arcadia, Airline, Truetone, Fear-
nola, Mayola, Hudson, Gt. Northern,
Coronada, Granada, LaFayette

Designation Designation of
of chassia complete set
052 5-tube ..2522 Mantel

AC Super..... :....2525 Console
1520 Mantel

572 7-tube.... 7721 Mantel
AC Super...... 7725 Console
502 10-tube..... 9027 Conscle
AC Super.... 7025 Console

022 12-tube.
AC Super..

2225 Console
2227 Console
2228 Console

92 5-tube 925 Console

a book of this kind—

The RADIO-CRAFT INDEX

It contains a thorough, alphabetical and topical arrangement of EVERY article and subject

R‘\DIO Men

a certain classification, listed below

25%,

Clip and Mail Coupon TODAY!

Address g —— =

[T T T T |
|  rublishers of RADIO-CRAFT, RC |
| 86-98 Park Place. New York, N. ¥. |
| Enclosed you will find my remittance of 23e I
(cherk, stamps or money order accepted) for
| which 3ou are te semd me, postage p'_('[)a“l_l. |
I one ctop¥ of the RADIO-CRAST INDAX, '
l Name = I
. |
| |
l t
I o
l [

have conclusively proved to us the need and practicability for
a book which has included in it, a comprehensive and complete listing uf every
article which has thus far been published in RADIO-CRAFT.
has each topic so sub-divided and cross-indexed that a mere glance at a subject
will give you any number of classifications and uses of it.
look at tubes. you find under this topic. various sub.titles. general, power. trans-
mitting, photo.cells, testing of tubes, thyratrons. etc.
in the book has been considered so deeply importaat that when you refer to
the main ‘topic.
dozen or more afticles treating the subject from different angles.

you wilt find

THIS BOOK CANNOT BE
BOUGHT ON THE NEWS-
STAND — ONLY DIRECT
FROM THE PUBLISHERS

page it is to be found.
A book which

For example, if you

Every article or netice

quick refereace.
perhaps 2 1, protect the inside.

The author

Briefly outlined below appears only a partial contents of the book

which has been published in all the issues of RADIO-CRAFT from July, 1929 to June, 1932

in each case is given-ethe exact issue in which the article appeared, and on what

Sa accurately compiled, by C. W, Palmer, one of radio’s foremost writers, that
in less than two minutes you can turu to any artitle—needless 1o wade through
all the issucs of RADIO-CRAFT which have been published during the past three

ears.

%‘he RADIO.CRAFT INDEX is exactly the same size as the monthly magazine.
It can be conveniently kept ou file with the copies of the magazine—ready for
The index is printed on good paper with firm flexible covers
This hook is soll only by the publishers at 25¢ the copy.
Mail couren below for yonr copy of the RADIO-CRAFT INDEX.

AMPLIFIERS— ;a"l;[
General
Audio Freauency POA\z‘ER RECOR
}'rllll‘::l_nmlme Frequency TR Sy

Radio Frequency

NTS—

NOGRAPH REPRODUCTION ToOOL

DING— TRANSFORMERS—
SUPPLY AND BAT.

TONE AND VOLUME CONTROL—

General
Audio Frequency
Intermediate Frequency

(ieneral 1'ower
il IENNENT“S_-"VSTE"S— Atrplane Radio Frequency
CIRCUITS— Automaot lve TRANSMISSION—
G Rroadeast General
(‘mnmerrlll DX Althlane
Dnléxperlmen(nl Short-Wave Beam
o REMOTE CONTROL— Broadeast
COILS AND TUNING— SELLING AND MONEY MAKING Shart-Ware
COMPONENTS— SERVICING— TRANSMITTERS—
COQPERATIVE LABORATORY— Genera General
DETECTORS AND RECTIFIERS— Equipment Alrplane
EDUCATION-- Operating Notes Amateur
INTERFERENCE AND HUM Service Men's Data roadcast
ELIMINATION— SET CONSTRUCTIDN— TUBES—
KINKS— All-Wave General
MANUFACTURING— Automoetive 1'entode
METERS AND TESTING EQUIP- Broadesst Photo-cllz
MENT— Short-Wave Testlng
MISCELLANEOUS— SPEAKERS AND REPRDDUC- Thyratrons
MOTION PICTURE RECORDING
AND PROJECTION— TELEVISION—
MUSICAL INSTRUMENTS— (ienera} LIST DF BROADCAST. SHORT-
NEUTRALIZING— Rereption WAYE AND TELEVISION STA-
NOVELTIES— Transmlsslon

ABSOLUTELY NOTHING WHICH HAS APPEARED IN RADIO.CRAFT HAS BEEN
OMITTED FROM THIS VALUABLE COMPILATION
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GREATEST

MAGAZINE

SHORT
WAVES

NOW 25c A COPY

ﬁ_’——/

THE RADIO EXPERIMENTER'S MAGAZINE

At Al 4-Color Cover
Large "xlz" in Size
Newsstands Over 200 Illustrations
I APIDLY iIncreasing each day are the number
of caperinments in the Short-Wauve field—deveiop-

ments whieh are bringing to this branch of radio
thousands of new “'thrill seekers.”” Experlmenters,
as In the early days of Racdlo. awain have the op-
rortunity  to about stlrring  new Inventlons.
Rtead. fn SHOKT WAVE C'RAFT, the Experimenter’s
Magazine, how you can bulld your own Short-Wave
st hoth —transnliers  and - receivers, sSHeRT
WAVE CRAFT i3 exclusively a short-wave inasazine
—ithe kind you have wished for so long.

bring

Interesting Articles in the Current Issue

Insulation in Short Waves. by Hutgo Gernsbaek.
Ho\vkﬂle Sun Affects S-W Reception, by Dr. F.
oaLk.

Short-Wave Thriils Galore on Two Tubes,
Harvey Gernsback.

An A_C. Operated Short-Wave Converter, by R. B.
Kingsbury

by M.

The 3. Inl Monotube’ Super-Regenerator, by R.
William Tenner.

Obtaining a License, by John L. Reinartz.

W92ZG Saves A Lite, by A. D. Middelton, WBUG.

{short-wave fiction).
A 20-Meter Transmitter, by A. Binneweg. Jr.

? Super-Regenerator with Pentedes, by R, W.
anner.

Short-Wave Stations of the World (complete list).
THE SHORT-WAVE BEGINNER, by C. w.

Palmer.

Taking the *‘Headathes'
TROL, by Georpe Shuart.

Out of CRYSTAL CON-

SPECIAL OFFER COUPON

SHORT-WAVYE CRAFT RC-133
98 Park Place. New York, N. Y,
GET ACQUAINTED OFFER
{0 As per your Speclal Offer. I enclose $1.00 (Canada
uml forelgn $1.20t for which enter my subscribtion
o RIIORT-WAVE CRAFT for 8 months. (I under-
sumd that yeur regular rate for a year's subscriptlon

is $2.50).

~] Mall me s sample copy o! “lIﬂRT WAVE CRAFT
for which 1 ewlose 15¢ S, Stamps or coln
aecepted) .

Name -eeeeene

[ had better pet over to the rizht” or

Battery Super....... 928 Console

092 9-tube 2925 Console
Battery Buper........
062 6-tube... ..1822 Auto Radio

Auto Super...........Remote Control
WILCOX-GAY CORPORATION
Trade Name: WILCOX-GAY

Designation Designation of Alternative
of chassis complete rel designation
285. SR——- ) Cameo
2T5.-.. L2T5—30.. Cameo Hilo
213B5. 2DB5—32. Cantata
2EBS. 21 835—32.. Cantata Hilo
2V7. 2V7—31..__. Carillon
2V7.. 2V7T—510.. - Corunet
2W10 L 2WI0—515.. Cotonf

ZENITH RADIO CORP.
Trade Name: ZENITH-ZENETTE

Designation Desifnation of

of chassis complete act

7 tube 2022A.............. Models 210-220

8 tube 2036A & B....... Models 230-240-245

9 tube 2031 Short &

Standard Wave.....Models 250-260-272
N —4N
10 tube 280 } Models 410-411-420
12 tube 2033........ Madels 210-5, 211-5, 270-5

P.A. SYSTEMS

(Continued from page 403)

meet it, Chief Nichols has fitted up a small
police booth with a three-stage amplifier and
two horn speakers, the latter sticking through
the peaked roof as shown in the accompany-

ing illustration.
Motorists coming down the road are
amazed to hear a loud, clear voice, telling

them that “the Ford in the center of the road
“‘the
red Buick with New Jersey plates better slow
diwn.” A hand microphone is attached to a
long flexible cord, enabling the officer on
duty to wander about and observe the fiow
of trafic from different vantage points. To
say that this system is successful is putting
it ‘'mildly. It is actually a sensation!

The low cost of the equipment and the
ease of installation will unquestionably appeal
to many other police departments, particularly
in the hundreds of small cities and towns that
do not need or cannot afford a short-wave
radio alarm system. A similar stunt has been
used with great effectiveness in Buffalo, N. Y.,
the amplifier and speaker in this case being
located in a police automobile.

Service Men: show this picture to your
local police chief and let him think the idea
cver, The fact that one city is already using
the stunt will unquestionably make an im-
pression on him.

Installation Problems

Because the loudspeakers and sometimes

the amplifiers themselves are used outdoors |

end are therefore liable to damage by the ele-
ments, the question of service and maintenance
in outdoor P.A. work is of paramount im-
portance. Exposed horns should be tilted
mouth downward to prevent rain and snow
from accumulating. Dynamic speakers with
baffles should be carefully boxed up or pro-
tected by false tops. Connecting wires must
have thoroughly waterproof insulation, and all

asoldered joints must be made with rosin-core |

solder. The humid atmosphere around swim-
ming pools—particularly salt water pools—
raises the very devil with poor connections
and unprotected surfaces.

1f possible. install the amplifier, the micro-
phone and the phonograph turntable in the
manager's office, where it will not be tampered
with., Encourage the manager himself to
make announcements via the “mike”” He'll
probably scon learn to like his own voice, and
you'll have & strong local booster for P.A.
systems.

Free Service
Since the outdoor season is comparatively
short, you can offer free service on your in-
stallation the first year without lesing all your

o profit. This will undoubtedly appeal to the
ARESS e prospect. as he doesn't have to worry then
Cly Stale about the apparatus, except for the little
matter of paving for it.
RADIO-CRAFT for JANUARY, 1933

For All

Standard Reccivers
SERVICE MEN know that replace-

ment units for receivers must meas-
ure up to exactly the same stand-
ards in every respect as the origi-
pal. Parts manufactured hy MAYO
are exactingly made. constructed
with materials of superior quality,

aml  guaranteed for six months.
MAYO Replacement Parts  have
been continually used hy Service

Men for
every

MAYO Replacement Parts are made
for use in ouver 100 standard radio

many years—they fill

requirement,

reccivers, The parts listed helow
are manufactured by MAYO.
Condensers Chokes
Transformers Coils
Resi-tances Power Packs
Voltage Dividers Microphones
Voliage Regulators ete.

Filter Blocks

Look for the MAYQ signature on
every replacement  part—it  marks
your guarantiee of the precision

product.

Write today, address Depr. RC, for free book-
let showing complete kst of MAY() STAND-
ARD REPLACEMENT PARTS.
MAYO LABORATORIES, Inc.
28] East 137th Street New York, N. Y.

Oldest and largest manufacturer of replace-
ntert wnits

More Capacity
at Less Cost

LATEST research by oldest con-
denser manufacturer is reflected in
present extensive and varied line of

DUBILIER

ELECTROLYTICS

Available in all types—round and
square metal cans, cardboard con-
tainers, tubular paper wrappings,
high-voltage, low-voltage, tapped
units, et¢. Positively guaranteed
for quickest reforming time, lowest leakage, highest
working voltage, longest life. And they cost less!

WRITE for literature on Dubilier Electrolytics
as well as all other types of condensers.

Dubilier Condenser Corporation
4377 Bronx Blvd. New York City
ANTENNA

(-’1 NO-ST AT
SYSTEMS

More Probn
Price

o Sell
to [nstall
Results

Lower
Easier
Easier
Better

Eliminates Man-made static and
the use of several receivers
single antenmna.

Special Offer: Dealers and Service
organizations—A sample LYNCH
“NO-STAT" will be sent at our
special price of $2.50. Clip this
to your letterhead, enclose check
ar money order for $2.50. After
Jam. 15, 1983, the “NO-STAT” will
L& obtainable only through your
Jobber at regular discounts from
§5.00 list.

LYNCH MFG. CO., INC.

1778 Broadway; New York, N. ¥.
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P.A. SYSTEMS

(Continued from page 44l)

matter of payink for it.

Typical Amplifier

A typical amplifier well suited for many
different publie address purpose:z is shown in
the illustration. This is a 250 push-pull Loft-
in-White job, empluoying a 57 direct-coupled
to a pair of 50's, with two 81's acting as high
voltage rectifiers. This amulifier is supple-
mented by a micruphone amplifier stage using
a single 56. Feeding two bigx RCA 106 dy-

namie loud speakers, this outfit will casily
cover a crowd of 3,000 people. With a maxi-
mum output of 15 watts, it will handle a

total of ten or eleven dynamics.

The dual output eircuits have impedances
of 400 and 2,000 ohms, adapting the amplifier
for line transmission work as well as for high
impedance speakers,

The combactness of this amplifier enables
it to he put in the corner of an ordinary
desk. It measures only 20 inches long, 111%
inches wide and 8 inches high, overall, and is
completely self contained in a strong steel
chassis with all connections out of sight.

INFORMATION BUREAU
(Continued from page 424)

Such an arrangement is described by Mr. Nighs-
wander in the December 1932 issue of Rabto-
CraFT, page 354, Bince this description was
published, an illustration of the set has become
available and is reproduced as Fig. Q1s21.

(Q. 3.) Why isn’t is possible to take taps from
the "B portion of the power pack of radio set,
and use this current to supply an external radio
set, in licu of the rewular set, within the power
output rating of the “B" unit”

(A. 3.» This 1dea of using the power supply
of a radio st has been discussed in several past
jssues of RaADIN-CHAFT. For instance the De-
cember, 1932 issue, “A Plate Circuit Adapter.”
page 377, Mr. Jack S. Stanton describes a unit
for adapting the hich-voltage supply of a re-
ceiver to the requirements of an external unit.
A photograph of a unit built by Mr. Stanton
is reproduced in Fig. Q.182C.

A

|-TUBE LOUDSPEAKER SET

(Continued from puage 400)

circuit oscillation near the middle of the
broadcast band. The required defeneration
was obtained without difficulty. as the tickler
coil was of the type whieh could be adjusted
to either aid or oppose the signal.

Some difficulty was experienced at first in
obtaining suflicient amplification at the higher
wavelengths, but this fault was found to lie
in the use of an R.F. ehoke having an in-
correct inductance value fur use as unit R.F.C.

The phonograph pickup connections of an
external pickup may be connected to the
input portion of the triode by conn>cting one
lead to the blank hinding post provided, and
the other to the binding post marked “ANT.”
This provides a single stage of A.F. amplifica-
tion and makes it convenient for anyone to
enjoy phonograph music without disturbing
other people. Most pickups are equipped with
the variable resistor which is required to con-
trol the velume, otherwise, the tube will over
load.

The Power Circuit

The most interesting part of the circuit is
the arrangement of the power zupply, which
provides for practically every commercial fre-
auency and voltage,

As the schematic cireuit indieates. a bridge-
connected dry-rectifier arrangement is used.
There are several advantages to be uained by
wiring the cirenit in this manner. In the first
place, it makes ne difference which way the
line-plug is plugged into the outlet plate, on
D.C.; the re:ults. in signal pickup, are almost
identical with the plug connected in either
direction. In the second place, the circuit
shown makes it convenient to operate the set
on either A.C. or D.C. without changing any
wiring or components.  Also, it makes no dif-

ference what the line frequency may be—the
set will work with ecqual efficiency on 25, 30,
50 or 60 cycles, or on D.C.

By following the path which the current

must follow in going through the bridge recti-
fier. it will be seen that regardless of the
polarity of the current at the terminals of the
line-plug, the output of the reetifier, whieh is

applied to the filter system, always remains
at the same polarity.

By carefully center-tapping the power cir-
cuit for the filament of the tube, in the man-
ner shown in the diagram. A.C. hum has
been reduced to practically nothing. Through the
use of a tube of the “auto-motive” or 6.3 V.
filament type, line-voltage variations within
rather wide limits have little effect on the
operation of the set, which is designed for
"110 V.” supply. To work the get in locations
where the supply is 220 V., it will be neces-
sary lo use a series resistor to reduce the line
potential to the set to 110 V. An adapter unit
is illustrated in Fig. 2B. A perforated hake-
lite tube may be arranged to contain the two
50 W. resistors, R, which have a value of 150
ohms each,

To protect the set agsinst burnout, should
it be accidentally connected to a 220 V. cir-
cuit (some hotels, for instance, supply their
own current at this potential), without the
adapter in circuit. two % -A. fuses are con-
nected into the line ecircuit. These fuses are
contained inside the special line-plug specified
in the List of Parts. It is cheaper to buy a
couple of fuses, if need be, than it is to re-
place burned-out resistors and a tube. Don't
forget to notch the side skirt of the chassis
to provide an exit for the line cord.

A little trouble due to hum in the plate
cireuit was experienced until the filter system
specified was worked out; the electrolytie een-
densers listed were used because of their
small-space design, In fact, most of the cquip-
ment was selected with resard for size. There
isn’t much room to spare in this chassis.

Construction Details
Two 25 W, resistors, R2 and R3, reduce the
line voltage to nearly the potential required
by the filament of the tube: the remainder of
the Jrop is obtained from the end seetions of
the 50 W. resistor, R4. This resistor is cen-
ter-tapped; the section in shunt to the fila-
ment of the tube measures 100 ohms (there-
fContinued on page 443)

“Cliff” Denton

has written another valuable book for Radio Service Men

RESISTANCE MEASUREMENTS

The Modern Method of Servicing

Of the difficult problems which Service Men face today when

repairing receivers, the greatest is that of
sistance values in sets,

of many standard sets do not pass this
Service Men.

In this new book, “RESISTANCE

receiver in normal operating condition,

THIS BOOK IS A NEW

ADDITION TO  THE

RADIC-CRAFT
LIBRARY SERIES.

GERNSBACK PUBLICATIONS, Inc.RC-133
96-98 Park Place, New York, N. Y.
Enclosed you will find my remittance of

Fifty Cents (check. stamps or money or-
der aecepted)}, for which you are to send

me One Copy of RESISTANCE MEAS-
UREMENTS, by Denton,

Name

Address o e
City o ceeieccneen State ...
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This task becomes even more difficult
when the values of resistors are unknown; and manufacturers

MEASUREMENTS,”
radio men will find the information needed to quickly place a

replacing proper re-

information on to

Radio Receivers

S¢.

hali. the time usually required to adjust the average sct.

Sufficient space has been devoted to the elementary problems
and the theory of electricity as it is applied to resistance meas-
urements so that the Service Man will have a comprehensive
idea as to how to overcome this problem.

Below you will find a partial list of the contents which will
appear in this new book . .. prepared by one of radio’s fore-

Advantagzes of Resistance Measurement Method of Servicing

in Typical Radio Se¢t using Qhmmeter,

T—Routine Testing where Circuit Diakram is Avwailable and where Resistances are

8—Routine Testing where Circuit Diagram is Not Available and where Resistances

This book cuts in  most service writers, Clifford E, Denton.
Partial Contents of RESISTANCE MEASUREMENTS
CHAI'TER 1—INTRODUCTION.
for Radio Work.
CHAPTER 2—BRBasic Principles,
CHAPTER 3—Methods of Resistance Measurcment,
CHAFPTER 4—Resistors in Radio Receivers and Amplifiers.
CHAPTER 5—Point to Point Resistance Measurements
CHAPTER 6—Resistance Mcasurements usingZ Modern Tester.
CHAPTER
Known.
CHAPTER
Are Unknown.
CHAPTER 9—The Relation of Voltage Testing Methods to Resistance Measurement.
CHAPTER 10—APPENDIX. Resistunce Charvts, ete.

64 PAGES — OVER 100 ILLUSTRATIONS
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CONSTRUCTING ADAPTERS

(Continued from page 409)

No. 975H, Fig. 94, is used with SG4600 and
SG4700 to test the PZ, 33, 46, '47, LA and
GA tubes.

No. 944R, Fig. 95, is an extension adapter
with a reenforcement rubber ring to prevent
the socket contact clips from breaking through
continual use,

No. 945, Fig. 96, attaches to the test plug
of 8G4700 to change it to a 4-prong plug. In
this case, however, the cathode is open.

No. 955R. Fig. 97. Same as No. 944R but
made for 5-prong tubes.

No. 966R, Fig. 98, same as Nos. 944R and
955R except for 6-prong tubes. Used with the
Statiktester.

No. 968, Fig, 38, changes a UX socket to a
WD11 socket. Used with AC47, 5G4600,
SG4900 and the Statiktester.

No. 955I’T, Fig. 99, is used with SG4600,
8G4700 and the Statiktester for counnecting
meter in series with plate circuit.

No. 944JY, Fig. 13. is used with S8G4700
to test the second-plate current of *80 tubes.

No. 944PTT, Fig. 100, is used with the
Statiktester. Has external contacts for all
clements of 4-prong tubes,

No. 955PTT, Fig. 101, same as No. 944PTT
except that it is for 5-prong tubes.

No. 966PTT, Fig. 102, same as Nos. 944PTT
and 955PTT except that it is for 6-prong
tubes.

No. 944PT, Fig. 103, is used with models
SG4600, SG4700, and the Statiktester having
split plate connection for headphones or meter,

No. 972, Fig. 104, checks the Western Elec-
tric 215A in the UX 1.1-volt socket of any
Hickok checker.

Na-Ald Adapters for Dayrad Testers

No. 955P0, Fig, 105, used with HR and
8-80 &s output-meter adapter for pentode
tubes. Connect AC. meter and 1, mf. con-
Jenser in series with two leads from plate and
plus filament.

No. 949, Fig, 106, is an output-meter
adapter for UX tubes, Uses condenser and
meter as described for 956PO0.

No. 954DS, Fig, 107, changes the UY plug
to a UX plug. Used with H-180, HR and
8-80.

No. 965KHGD. Fig. 108, checks the 53, A7
and 58 tubes in the Dayrad "L checker with
serial numbers 27450 and up.

No. 955KHH, Fig. 109, checks the 56 tube in
the Dayrad “L"” checkers with serial numbers
27450 and up.

Na-Ald Adapters for Readrite Equipment

No. 965DDT, Fig. 110, is used with Readrite
models 15, 245, and 245A analyzers to enable
analysis of 6-prong tube circuits to be made.

Ne. 975DDT, Fig. 111, is a twin adapter for
use with Readrite models 15, 245 and 245A
analyzers for the analysis of 7-prang tube cir-
cuits.

Miscellaneous Adapters

No, 973, Fig. 112, permits the testing of the
215A tubes in any set analyzer. Attach to test
plus.

No. 944PLS used in connection with No.
944PI1.C 1o test the circuits of the 866 tube if
set  anualyzer incorporates meter which will
measure the current and voltage of this tube.
See Figs. 113 for the No. 944PLS and 114 for
the No, 944PLC.

No. 50UY, Fig. 115, is an adapter far testing
50-watt tubes. Attach to UY test plug.

No. UYHO0, Fig. 116, same as 50UY cxcept that
it fits the UY socket of tester,

No. 50UX, Fig. 117, is an adapter for testing
50-watt tubes. Attach to UX test plug.

No. UX50, Fig. 118, same as 50UX except it
fits UX tester socket.

The writer has done considerable research
work in getting together this list of adapters,
We have tried carefully to eliminate errors.
Errors are bound to creep into a work of this
kind despite all effortz to keep them out. The
writer will appreciate any reader of this mag-
azine calling to his attention any errors which
are noticed. By doing this, the reader will be
helping others and will make it possible to keep
this list up to date.

A 1-TUBE LOUDSPEAKER SET

(Continued from page 442)

fore, the two end sections measure 50 ohms
euch). A detail of the resistor-rectifier
mounting is Fig. 2C. Holes in one end and the
top of the aluminum chassis provide ventila-
tion.

The antenna connects to the end of the
primary of L1 which is furthest from the
adjacent secandary; the far end of the sec-
ondary (adiacent to the tickler coil} connects
to the control-grid cap of the tube, This
tuner is made on a celluloid form 2% ins. in
dia. The primary has 75 turns of wire (wind-
ing space, 1l ins.) spaced % in. from the
secondary ; secondary, 16 turns (winding space
9/32 ins.); tickler, 560 turns (winding space
2 5/32 ins.), 13 ins. in dia. Tap the secondary
20 turns from the grid end, by carefully pushing
the turn inward and cleaning it for connection.
Home-made R.F. transfermers in licu of R.F.T.
are unsatisfactory as it is not possible to obtain
the "R.F. iron” required for the core.

Any convenient antenna may be used, Do
not use a ground!:; resistors R2, R3. R4 take
care of this. Touching a ground lead to the
aluminum chassis will "blow the works.” In
rare instances it may be desirable to use an
external ground, provided a 1 wmf. condenser
ig connected in geries with the ground lead.
Be sure the antenna does not touch the
ground. (Some experimenters prefer to con-
nect a .1-mf. condenser in series with the
antenna post and the primary of L1, as shown
dotled, as a safety measure: a smaller ca-
pacity is not recommended as this condenser
must also pass A.F. when a phono. pickup iz
connected into the cireuit.)

An interesting variation of this circuit, as
a short-wave receiver, is described in detail in
the January, 1933, issue of S1HORT WAVE CRAFT
magazine,

List of Parts
One Hammarlund type MC-325M variable con-
denser, 320 mmf., C1;

RADIO-CRAFT for
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One Gen-Win 3-Circuit Tuner, for 320 mmf.
condenser, L1;

One Jefferson 5 to 1 type Star A.F.
former, T;

One Dubilier Sereen-Grid Duratran. R.F.T.;

One Micameold 500 mmf, fixed condenser, C2;

One Micamold .006-mf. fixed condenser, C3;

One Micamold 250 mmf. fixed condenser, C4;

One Aerovox 25 mf,, B0 V., dry-electrolytic
condenser, type PRE0-25, C5;

Two Councourse type V-8, 8 mf. dry-electro-
lytie condensers, C8, C7;

One Lynch Metallized resistor,
1 W., Rl

Two Electrad type B1 resistors, 100 chms, 25
W.. R2, R3;

One Electrad type C2 resistor, 200 ohms,
W., R4;

One Kenyon 30 hy. filter choke, type KC-350,
Ch.;

One Sun L.F. choke, R.F.C.:

One Pair R. T, Cu. type Express Featherweight
headphones, 2,000 ohms.

One R.T. Co. S.P.D.T. toggle switch, Sw.;

One Littlefuxe type 1037 fusible cap, I':

Two Littlefuse % -A. fuses:

One Sylvania tyne 85 tube, V:

One Na-ald 6-brong wafer socket for V:

trans-

2,500 ohms,

50

One Wright-DeCoster bridge-connected dry-
dise rectifier, type 217;

One Blan type KK knobs, for %-.in. shaft
(one 1 in. in dia.; one, 1% ins. in dia.);

One Blan aluminum chassis, 6%x12%x \s-in.

thiek;
One Blan aluminum strip. 3%x1%xd in. thick
(mounting for socket of V)

Two Blan aluminum strips, 2%x1%xdg-in.
(for rectifier-resistor unit):

One R.T. Co. twin-conductor No. 18 lamp-
cord, § ft. long:

Two threaded brass rods, 4% ins. long, 8-32
thread ;

One R.T. Co. carrying case, size 9%x6lx4
ins. (inside dimensions).
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—SERVICEMEN—
YOU NEED THIS!

Complete Kit of Parts
for New METERLESS

Tube Tester

This tube checker when built according to instructions
will test 20 typen of tubes, including the new 6-prong
duplex Diode, Tri=-
wile Tubes (Type
55).

"

Cwmplete kit of
barts for the Me-
terless Tube Test-
er. including
dreilled) npanel.

SPECIAL AT
s =)0
®

DeFOREST TUBES
Look at these urum—dl perfect

6 MF.—600 VOLT FILTER BLOCK

This neat unit contains 1-—4 mnf.
and 1—2 mf. filter pection, hoth at
600 volts D.C. warking  voltage.
Put up in a neat nietal shield cun,
provided with mousting  flange
and convepient  soldering  lug-.
Excellent for replacement wnd con-
atructional work. May alxo be had
with  wire leads for Bul-panel
Munnem: Meanures 5% hnuhs*l ]0
x 21, " wide x 3% " deep

KENYON REPLACEMENT P()WER
TRANSFORMERS

Provided with univer«al mount-

ink  brackets and convenient

roldering lugs, propedly identi-

fied. 3 typens available:

Type KR-1. lMigh valtage,
700 volru ct., 125 MA: 5 volus,

>

High voltage,
580 volts ct.. 85 MA: 5 volta,

2amnb.; 13§ vorta, 4.2 52.40

1.75 amP.: 5 volts, et.. 1.5 minb.. .
High voltage, 650 volts, ct. 60 MA; 5
volts, 2 amp.: 2.5 volts, et, 1.5 amp.; 2.5

voltx, ct, 8.5 amp . 32.40
l T IIORDARb()?I PLATE TRAI\SF(]RM ER

amp.; 3.5 et,,

Type KR-3.

This tmnxlnrnur may he used as a
replacement in reccivers Where the
high voltage winding has becomne
shorted or ur 1. Merely leave
the old tran<former there. nionnt
the new one. unid yon're all xet to
opcrate ance morg.  Combrises cone
ter tapped high-voltage winding of
285 volts cither side of CT. and
tapped primpry to Aceam modate Hine
voltages from 95 o 115 valte.  Fx-
cellent replacement transformer for
Malextic Suber B and other B Eliminatora using
Rathcon  tube. L]or!rmmurnlly shield, sl.zs
Shm wt., 4lhn l,nt l’nce $8.00. ras

Gmume RCA 30 Menry Ch.xke.
capable of Dasxng 125 mila
| without heatmg. ).C. rexiztance
200 ohms. For replacements
in all RCA-Vigtor receivers
ax well as for constructional
and experimental work.  May
be used in all type« of filter
cirenita, for Po AL wysten, am-
plifiers. radio reccivers, etc.
Menaures 334* high x 3% wide x
2%° deen. Sold in original

factory contaibers. 79c

Ship. wt, 4 Ibs..
Muil Orders Filled Same Day. 109 cash
must accompany all C. O. D. Orders.

Howe
45D Vesey Street

el

New York, N. Y.
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TheRa-diO-(Eaft :,Ci/brary is now complete!

Presented on this page are the new
RADIO-CRAFT LI-
BRARY-—the most complete and au-
thentic set of volumes treating indi-
vidually, important divisions of radio.
Each book has been designed to give
radio men the opportunity to specialize
in one or more of the popular branches
The material con-

books of the

of the industry.

TO THE RIGHT
WILL BE FOUND'
A SHORT RESUME

OF EACH BOOK

GERNSBACK PUBLICATIONS,

ity.

known

Book No. |

RADIO SET
ANALYZERS

And How Te Use Them

With Full Instructions and De-
scriptions of  Set  Anmalyzers,
Tube Checkers. Cscillators, Ete.

By L. YAN DER MEL

This hook exhlains thoroughly
the operation of set analyzers.
tuhe checkers,  ozcillators 1
other testing  enuinment.
every radio man this hook i3 ex-
tremely  helpful, 1t covers every

lihase of testing and klves you
valuable shurt  cuts: complietely
iMustrated with photofraphs and

diakrams to facilitate the use of
inudern testers

Book No. 2

MODERN VACUUM
TUBES

And How They Work

With complete Technical Data on
All Standard and Many Special
Tubes

By ROBERT HERTZBERG

MODERN VACUT'M TURES
describes the fumdtamental elec-
tron theory which 13 the hasls of
all vacuum tubhe operation. and
goes progressively from the slm-
plest two.element tubes right up
to the latest pentodes and thyra-
trons, It 1s written in clear.
slmple lanzuage wnd i3 devold of
the mathematles which 1s usually
s0 confualng. Valuablie r(lerenre
charts and characteristic curves
of standard and $pecial tubes are
te be found, also dlakrams of
s0cKets and pin connections.

Book No, 3

THE SUPERHETER-
ODYNE BOOK

All About Superheterodynes

How They Work. How to Build
and How to Service Them

By CLYDE FITCH

There i3 no more fascinating a
subject In the large array of radio
circults than the famous super-
heteradyne cireuit. Whether yuu
are a Service Man or experiment-
cr, first-hand knewledge about the
ronstruetlon of superheterodyne re-
celvers i8 very lmportant. The
Look on Superheterodynes Eives
uniderlying princintes of their con-
struction. right from the very first
et made

to everybody.

Book No. 4

MODERN RADIO
HOOK-UPS

The Best Radio Circuits

A Complete Compendium of the
Mest  Important Experimental
and Custembuilt Receivers

By R. D, WASHBURNE

tained in these books will increase your
knowledge; you will find them a real
help in your work and they will con-
tribute to your money earning capac-
Read these books during your
spare time at home.

The authors of these books are well-
Each one 1s an
expert radio man; an authority on the

K I3 fascinating to the experi- |

menler. or even to the up-to-date
service Man. to take a commereial
set and ta change [t into one us-
ing a famous houkup that is not
found In any manufactured set.
Many excellent clrcults have nev-
er been cominerclalized. but lim-
ited only 1o homeset Dulilders.
Thousands of these popular cir-
cuits have heen requested from
Iine to time. and In this beok
we have included over 150 eir-
cuits. which _include the famoy
Perldyne. Cash-ltlox  A.C.-D.C.
Set and other..

Book No. 5

HOW TO BECOME A
RADIO SERVICE MAN

How to Get Started and How to
Make Money in Radio Servicing

By LOUIS MARTIN

The ambltion of many men in
radlo today Is to become a first-
grade Service Man. It 13 not as
diMeult as one might helleve. hut
it cannot be done In a few short
months, Following very carefully
the advice of Mr. Martin. who
has dealt with the problems of
thousands of Rervice Men. this
hook deals very carefully with the
essentlal stages In the prepara-
tion for qualifying as a Service
Man.

Book No. 6

SETS UP TO DATE

With Pentodes. Multl-Mus, Dy-
namic Speakers—Complete In-
formation How to odernize

A. C.. B. C, and Battery Oper-
ated Receivers

By CLIFFORD E. DENTON

In thlg country there are ovel
ten million electrivally operated
recelvers that could be molern-
jzed——by placing in them new type
tubes, new speaker cqulpment and
other modern lmprovements, Thid
business of improving old sets
can go to the experimenters and
Service Men if they wlll gulckly
jump into action.

Read In this book by Mr. Den-
ton. how easlly you can modern-
jze anv obhsolete =et, and with
little additional costs.

Clip Coupon and Mail Today!

INC., 96:93 Park Plaes.

1 bave circled below the numbers of hooks In the RADIO-CRAFT LIBRARY. which you
are to send me. and have dedueted 20% for ordering five (5) books or maure.
my remittance In full, at the price of 50c each. when Jess than five books are ordered.
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The amount of my Femittance 19 omuicccnc (Stamps, checks or money orders accepted.)
Circle numbers wanted: 1 2 3 4 4 6 7 3 9 10
Name Address

City Ktate e MC=1-33

New York.

T T T

N. Y.

1 have included

b o e e e — —— — ——
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BRINGING ELECTRIC

thentic,

Book No. 7

RADIO KINKS AND
WRINKLES

For Service Men and Experl-
menters

A Complete Compendium on the

Latest Radlo Short-Cuts and
Money -Savers
By C, W. PALMER

It often Dbecomed necessary for
cxperimonters aml Rervice Men to
call upen their memory for some
short eut or radie wrinkle that
will solve a brohlemn auickly. In
Isuziness, *‘short eurs' mean time
and money saved. amd to the Rerve
fre Man ‘“‘time saved”® means
money  earned.

Thi~ hook 13 & rompllation of
important radic kinks and wrin-
kles and discusses only such ilems
as are constantly used today.

Book No. 8

RADIO QUESTICNS
AND ANSWERS

A Selestion of the Most Impor-
tant of 5.000 Questions Submit.
ted by Radio Men During the
Course of One Year

By R. D. WASHBURNE

There huve been collected a wide
varlety of questlons which have
come Inlo our mlitorial offices dur-
Ing the past two years. and only
those whese answers would henefit
the majority of men cnkarked in
radle have been Incorporated in
this amazing question and au-
swer book. A tremendously long
st of topica s treated.

AUTOMOBILE RADIO
AND SERVICING
Sub-

from
and

A Complete Treatise on the
Jeet Covering All Phases
Installing  to  Servieing
Malntenance

By LOUIS MARTIN

Automabile rtadlos are up and
coming, and omeone has to serv-
ice them properly. It therefore
behooves you to read this im-
men-ely lmportant new hook eon
the art of Autumnoblile Radio. The
book 13 coneise. and fuil of illus-
trations. photographs, diagrams
and hockubs.

A few of the really interesting
chapters: Introduction: Automno-
tlve Radis Installations: Complete
Descriptions of (ommerclal Auto-
motive Recelvers: Serviclng Auto-
niotive Recelvers: The lgnltion

Sy~tem; General Ser¥ice (“onslder-
ations; Effects of Temperature on
Powsr Supply; Conclusion.

for

JANUARY,

subject—each is thoroughly famiiiar
with the field which he represents.
This is perhaps the first real oppor-
tunity that you have ever had to buila
a radio library of books that are au-
right-up-to-the-minute
written so that they are easily digested
and clearly understood.
below for your books.

and

Mail coupon

Book No. 10

HOME RECORDING
AND ALL ABOUT IT

A Complete Treatise on Instan-
taneous Recordings, Micro-
phones, Recorders. Amplifiers.
Commereial Machines., Sery-
icing, ete.

By GEORGE J. SALIBA

It there Is one subject that
I+ tasrinating  to  every radio
man. it is that of Home Ile-
cording  Of course, this voluma
I+ not all on “"Home™ record-
Ing. bt the infermation con-
tazinml therein I+ important to
cominercial radio men. studio
operators, encineers and others
Ill:u-resl('d in this phase of ra-
dio.

The art of recording ar.d re-
Iroduclng broadeast selections is
hecoming more Important every
day to radio men. experhinent-
ers and  Service Men.  Equin-
ping dance halls. auditerlums.
churches. redtaurants and homes
with hublle address systems and
amnpliters brings many extra
dotlars and often an excellent
lncome.

BIG
DISCOUNT

OFFERED

In order to make It possible
for everyone to buy these books.
the fifty (80) cent rrice has
heen made unlform for all vol-
umes. You can buy Lhese books
separately. hut you should take
advantage of our speclal offer:

When Five (5) Books
or More Are Ordered
Deduct 209,
from Your Remittance

Shaply i1l in the coupon be-
low. and mall it to us together
with your remittance. Checks.
stamps or money orders accepted.

ALL BOOKS
UNIFORM

The hooks in the new RADIO-
CRAFT LIBRARY  are all
strictly up-to-date, snd written
by men who know their sub-
jects, The volumes all
uniform slze, 6x9 inches. and
contain on an' average of 50 to
120 iliustratlons. Each book
is printed on fine hook paper,
and no expense has been Spared
to make it an autstanding value,
for its editorial contents a3 weli
ps frum the mechanleal stand-

are

| point.




An Amazing Buy!

The name

STROMBERG-
CARLSON

assures you of
getting only the
finest in radio.

INPUT
TRANSEORMER

Exceptional
Value!

B 20000 el {o:»}ci;:ﬁ As fine a pickup
(&) as has ever been

o made. This is

B HEAD |

being offered to

pcp\ f you at an unusu.

(K

PLUG prmmmnd ally low price.

There is nothing finer than a Stromberg-Carlson

Here is a phonograph pickup that will meet the
requirements of the most discriminating. Made
by a firm that is well known for high quality and
The tone arm is bal-
A well designed
input transformer, 20 foot cord, pickup plug and

well designed instruments.
anced for light needle pressure.

quality unsurpassed.
best installations. Th

ohms).

volume control complete the assembly.

Tone
Thousands in use in the

18 pickup can be used for

home recording due to its low impedance. (200

R. C. A. Magnetic Speaker Chassis

This chassis is the identical one
used in the R.C.A. Model 100A
and 100B Speakers, WHICH LIST
FOR AS HIGH AS $£35.00. Note
built-in OUTPUT TRANSFORM-
ER—pérmits use of 450 volts,
without distortion, rattling or
blasting. GENEROUS OVER-
SIZED MAGNETS. The thick
armature is ACCURATELY CEN-
TERED. The STURDY METAL
FRAME 1S LINED WITH A
SPECIAL SELIF-BAFFLING
FABRIC, greatly improving acous-
tic propertics of this sensational
speaker! NOTE THE CORRU-
GATED SURFACE OF THE CONE. AN EXCLU-
SIVE FEATURE—ENHANCES PERFECT TON-
AL REPRODUCTION UALITIES CONSIDER-

ABLY: MOST COMPACTLY MADE: 9 inches
OUTSIDE DIAMETER, 4% INCHES $3 25
DEEP OVER ALL. Your Price 4

PRIME A. C. MOTOR

For 110 Volts 50-60 cycle A. C.

Asturdy
powerful com-
pact heavy
duty motor of
the self-starting induc-
tion type. Will not set
up disturbing noises in
any receiver. Equipped
with large bearing sur-
faces to provide ade- . .
quate support and to insure long life. Quick start-
ing, .ull speed is attained instantly. Comes ready
to mount with turntable, mounting our Price
plate, on-off switch and speed control. $5.50

FARRAND INDUCTOR
DYNAMICS

Used on A.C., D.C, and
Battery Sets with Equal Re-

uois $5.95
$6.95

12” Model

POWERTONE

Battery Operated
Short Wave Receiver
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—15 TO 200 METERS

YES, stronger than ever, so do we voice our
and countless other opinions on this remarkable
shortwave battery operated receiver. Faster than
ever in sales volume, for the public has caught
up with us in voicing their enthusinsm on results
with this receiver. Never before has reeeption
such as this been available on any two or three
tube battery operated shortwave set.

The use of the new two volt, air cell, tubes in-
crease reception sensitivity, and selectivity, fur-
thermore, current consumption is kept at a
minimum. Provisions are made within the re-
ceiver t0 reduce three volts go that dry cells can
be utilized.

The set itself i3 made up of the best parts
available including a Hammarlund condenser for
tuning purposes. The parts are sturdily mounted
on a metal base, which in turn is placed into a
a beautiful eraeckle finished metal cabinet to com-
pletely shield its entire contents.

A set of four plug-in coils is furnished with the
receiver and cover from 14 to 200 meters.

Truly does this set carn the statement “Round

the Werld Reception.”
$€N95

WITH
COILS

Set of batteries, £2.25

Set of R. C. A. licensed
tubes, $2.50

Victor Hand Microphone

Used with Victor R.

E.-57 and R.C.A. 86

Home Recording
Combinations

A single-button Micro-
phone fine for home re
cording and amateur
broadcasting. 100 ohm
button. Operates from a
1% v. dry cell and draws
10 mils. Gun metal finish,
equipped with 5 ft. cord.

Your Price $2_45
MP D. C. MOTOR

. ——

These motors are absolutely noise-
less. Built as only motor manufac-
turers could know how, they are an
epitome of phonoeraph manufacture.
The ijdeal motor to use for recording.
They have ample power to operate
any recorder head. Completely equipped
with speed regulator, cord and attach-
ment plug, and a 12" turntable to take

any size record. $7.95 fAl

Your Price %

BANQUET
MIKE STAND

Extends from 18 to 30
inches. The ring will fit
any standard size micro-
phone. Due to a limited
supply we advise you to
get one at this low price.

$3.50

@

Your Price

may be paid on delivery.

All offers are F. O. B. New York, and subject to prior sale. Terms: A deposit of 20% is required with every order. Balance
Or, deduct 2%, if full amount is sent with order.
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SEND NO
MONKY--

Clip and mail to us the coupon below. We will send

you either one or both bouvks through the Express

Company for your inspection. You have the privilege
of keeping or teturning them.

With these Radio Manuals in your files you can always
have on hand a complete set of all Radio diagrams

These two volumes of the OFFICIAL RADIO SERVICE MANUAL give you a
most complete set of circuit diagrams ever published for the Radio Industry.
Every Radio Service Man and Dealer should flavc them available for immediate
use in his business. Professional set-builders and amateurs will find them in-

structive and helpful.
._\1 anual

Briefly outlined below are the "high spots” I Get Supp|emeni's FREE with the
that are to be found in the 1931 Manual— NEW 1932 MANUAL

the first cumplele radio service manual ever There is so much new material in this Manual, that
to be published. Over twenty-seven thou- | & Service Man or dealer would be lost without it
sand copies of this edition were sold to | when called to service a set. Information about new

. . s f models which have been on the market only a
members of .lh'“. radio industry. This as- short time are contained in this book. The 1932
sutes vou of its importance to those cngaged Manual makes the service kit complete.
in radio and how valuable it is to them. | The 1932 Manual contains a2 Full Radio Service

. Guide :nd a Complete Directory of all 1931-1932

Partial Contents Radie Diagrams. also models of older design. Every-

.. . . one in the Radio business should have a copy. Send
Witing diagtams of radio sets manufactured | for yours today!

since 1927, and many earlier ones of which Partial Contents of Volume Il

there is no record elsewhere. A step-by-step analysis in su:rvicirgﬁ a receiver which

650 pages of mdio-servicing material. embodies in 1ts design every possible combination of

.. . modern radio Fr_amce; 1t i fully illustrated and

Cum'ple!e course on servicing for Radio | thoroughly cxg_amed._ It is cthe greatest contribu-
Service Men, dealers, manufacturets, jobbers, | tion to the radio setvice field.

set builders and amateurs. | Chate showing the operation of all types of vacuum

. tubes, whecher new, old or obsolete. An exclusive

(Here are but a few of the subjects covered | resume of the uses of the Pentode and Variable-Mu

e [Deemezary

in the special course of instruction.) Tubes and their characteristics.
: ; . Qe Complete discussion of the superheterodyne and its
Amplifiers P(m'er-Suppl) Systems | {[herent peculiarities. Also a special chapter on
Antennae Radio Phonograph tools usef on superheterodyne circuits. Schematic
Automotive Radio Equipment diagrams and circutts complete with color codings.
Condensers Resistors Imporeant chanu;;s on commercial atircraft radio
o equipment; new data on commercial short-wave re-
De_le.cmrs gh()rL—Wa\e Sets ceivers and converters.
Eliminators peakers | Servicing and installation of public address systems
Meters Tubes and talking machine equipment.
$4_50 Comple’re with Supplemen’rs Stzndafdized color-codings for _resistors_.
Operation of old and new testing equipment; tube
650 PAGES vnli‘meters. output meters, oscillators and aligning
tools.
(C°""P|°+° with Supplements) A full sednion on I;llidget radios_—thle‘ir design, cir-
s . cuits, and types. ow to service them most eco-
Orer 1,5(;()”?tagrar_ns, Charts nomically.
e an ustrations Hundreds of schematic diagrams of older radio re-
Volume II, 1932 Edition ceivers which have never been published.
- Blank pages for recording notes, diagrams and
TODA Y! stl:ﬂf)hesk: these pages are transferable to any part of
C MAIL ; lexi the book
LIP COUPON AND Flexible COUPON PAGE FOR FREE QUESTIONS AND
ANSWERS.
GERNSBACK PUBLICATIONS, Inc. ne-1-85 | Looseleaf $5.00 Complete with Supplements

96-98 Park Place. New York. N. Y

Please send me for FREE ln~|u-<-lh;n. the boaks I have checked | I OVER l'ooo PAGES

|
I h 1 1 full i houlil 1
v ny - rare . and ~houl . .
I heihe to keen theme 1 Wil pay Itnllvmrul'lm:?{n:d;l;lu: t)h.e fow cents for : Binder, 1 {tnchuding 'Supplemenfs)
I L[‘ar]ry‘l_l;:(u (-llnn!l’s.‘ This mT-'r i~ ool ul;l) .In t:: 'l .8, Ot'er 2'000 Dlagrams, Cbarts
I me I, 1931 Munual, with Supnlement, $4.50 l | .
[ 1 Volume I, 1932 Manual, with Supplements to be mailed Free 9 12 > I aud ’”IlSh‘aflO)lS
| every 60 dass, 23,00 I * AL penes. Flexible, Looseleaf Bind
| [ ] BOTH BOOKS FOR $9.00. t ’ : af eel
| 1 1 9 x 12 inches.
l Name l P - —_
I | = £ ¢
} sy I NOT ONE OF THE DIAGRAMS PUBLISHED IN VOLUME
1 | | MUMBER | OF THE OFFICIAL RADIO SERVICE MANUAL |
|

IS REPEATED IN WOLUME NUMBER I

445 RADIO-.CRAFT for JANUARY, 1933



JANUARY SPECIALS!

I

4 NOT LISTED IN OUR CATALOG.

+ VERY month we list on this page certain STAR * items. which are
These are all specials of which
the quantities on hand are not sufficient to catalog them. Once sold out.
no more can be had. First come, first served. ORDER NOW, TODAY.

undersells us.

action.

STOP SHOPPING.
We meet any price on ANY NEW Merchandise.
direct from this page and save money.
Take advantage of these special offers.

No one

Order
100%4 satisfaction on every trans-
ORDER NOW, TODAY.

The lowest prices are right on this page.

continuity tesls, ete
*57's

T bias, for kehl Le-ts
TESTS PENTODES—"MULTi.MUS'"
There are twn workels an the b of the
the other for five-prong tuhe: te I~ a

and

EIGHT METER SCALES AVAILABLE

' 538" s=—and
analvzer, ome for four-prong tubes ahd
serid-tesl' push-bution,

IMPROVED READRITE MODEL 710 ANALYZER
TESTS LATEST TYPE 6 AND 7 PRONG TUBES

READRITE COMBINATION

TEST INSTRUMENTS N

The  “Mmdel 71 §5 an  extremely

compact  devie The nulahlo din

s of  the

103 by 7% 0

zer contains a D.C. mllmeh-r an .\ [ e
saltimeter  and  a  milliamnieter.  The FREE Analy r
e voltmeter has theee ranges: 0 to

i 0 to 2o oand B ta Hiw volts,

The A.t'. voltmeler has also  three ey
ranzes: 0 to 1o 0 w 110 amd 0 o i
i volts. The milliunn ter las two test

ranies: one for 20-mill - reading and wnt on 1his
the other for Lou-mill This variety of .'f»o“LUTE‘L'; i
ranqels l:lakes d" possible to fest every FREE OF Complete Portable Laboratories
conceivable radio ¢ircuit; high voltuge CHARGE=
serondabies  of  power  transformers, the lutest ra- For the first time In the history of r"ii"'
. ’ i = - dio  publies- complete  portahle testing equipment i< belng
curient drain of all r'"“..— m!" ‘2" 1R to comne wold tn the low-prleal meter fie.d.  Every con
:'ll'l"“"“”""' high power 230 and 210 off (he Prese. ceivanle (et Necessary for radio. televizion aml
s, © oo
- Radio Set general electrical work may be mule with cither
CONVENIENT SELECTOR SWITGH=—The [istrument [s ecquipneil with a six- Analyzers® of theas tuwo units, ‘rh)('- m\lrurm-m
po:ltion bi-pular selector switih; n'.‘n.n» of \\-hhh readings may he ohtained 01 Containe da- e e R ave &
volts., 71 volts rn-\lrr ~edl, !\ volt-, K li“I,l“lrlp“;l;‘“!an.l:nv.zrmzhul()rm.lil:l(e e Noo 408 Tuhe Tester aml ﬂw No. ‘m et
screen-grirl soltage, A 4'z-volt battery |5 wpplied with the i o Analyzer. Every railio tune that lias zo far heen
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brought out ~an easily be testel by either of

these tnwo oulfits,
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There 15 & ~creen-grid pin

Four Models are available in following comtinations:
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ehucka P wnd annlyzers by ennblng
shem to teat Bot ouly the mase of
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furthes
IE*'I’.\ all the new tu

ing tvpes 20-33 3u-41 4. 48-47
55-57 S&GQ 63-01 n2-83-89 and see-
wnd plote of A, e,

The Multidanter combines many ad . You need
only one Multidar ter but w 3 wiaptera

The .\l'ulnd vt v ‘;m nr:nul‘néi:;
o for e ht o
2 muwle for ¢ et e

UtUPe L 4T

to date s the fu
Available m two models

the tube (euter or analsyser and the

1l aw the prosent taine
me which Blugs directly inte eicher
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nieh do_not

Mug. Used in conneciion Wath #uch nstruments

have enaugh room for bluggme it the wdupter xlm-cvl) Coin-
plote mruchuna for umng Lhis sdapter sre furnuhed free with
euc

No.

zo:lpl'ﬂlrénsdamer with attached Flug $2 75

2.95

You
204 Multidapter with Extension Plug

Over 100 New Hook-Ups,

avallable for the imlhulnnl e ol all meter-. esteenally. in evers range.
jack. and there are two pin Jarks for connecting the esternal battery. A two-way toxRle wwitch con- No. 406-710 Tube Tester and $29 40
trols the te-ink cirenlt for ellher rerulaf at pentode fube. Roth nlates of the 'RO-tyhe rectifier may be Set Analyzer......... ... .
tested by Ut of a special adanter furnishel. Charts are provlded for measuring resistamees awl capucities No. 407-710 Tube Tester—Tube-Short Tes&r 32 34
Tie Analyzee Is furnished complele with test leads, connecting cahles. Burkess i14- -valt hattery. everal and Set Analyzer - .
hatte leads, UY to UX adapter, 'S rectifier adamer and resistanee amnd capacity charts.  Shipping No, 576 Tube T”“r_s‘t Analyzer— 50 OO
weight, 8 Ib ’ [ T T S — .
Model 710 Analyzer. List Price, $13, $ No. 577 Tube Vester—Tube- Short Testnr-—-
YOUR PRICE - d 14'70 Sot-Analyzer—Oscillator 52-92
UNIVERSAL JUST OFF THE PRESS! Franklin A. B. C. Power Transformer
MULTIDAPTER = T T COICD 7¢ Watts
Tests All the Latest As . Make money revainning
Well As Future Tubes I‘:'\_ FREE 3Ve Yreavise the ol battery ret. i
o unit % huch every service The new Winler. 1933 rdition of our Hadio power transformer rﬂllnet-
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ondary. tilament winding fur 27 and for '71A's are
HERE IS A "“‘"‘; LIST OF renter-tapued. May be used in any number of cotubi-
of nntinis.  Suitahle resistors, & couple of 4-mi. filter
ghm's_cla:' m‘l‘ms:f_o{_- 'Mnef_:.h‘ﬂn__ condenxers, two 30-henry chokes and by bass con-
Amplinar—All ab superhetero- | Jdenwers sueh as listed in this catalog cemplete lne
nes=—¢ |im “'”“' anMade | |, ver hack. Sizo 3% x449x3 inches. Eanipped with
il Two-Tub: - N - o
EXPRaraNILE: g"“‘. .::“mcun'-T.rou:r?' Rer | soldering lngs and full wiring directions.
I 1‘!:‘:!: Il:E§°‘:l:.r.‘!° Susgestions— Fur 110-120 volts, 50-00 eycles. Shipping weight,
v Ty - Tbs,
TODAY. Enclose 4 :
WRITE Treatise | No. 1410=Franklin _Transformer with

cents for postage.

$3.00

bratkets. YOUR PRICE
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YOUR PRICE Ete. 1000 Illustrations. sent by return mail.
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reniittance, which must accompany all

count.
stamps,

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.
I C,0.D. shipment is desired, please remit 209,

orders.

If full cash accompanies order, deduct 29, dis-
Send money order—certified check—U,

8.

Radio Trading Co.
102 Park Place
New York, N. Y.

ORDER FROM THIS PAGE. You will find spe-
cial prices from time to time in this magazine.
Get our big FREE catalog for the greatest Radio
Bargains.

Should you wish goods shipped by parcel post,
be sure to include sufficient extra remittance for
rame, Any excess will he refunded.
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HERES THE GUARANTEE
that hwlt the largedl indtitution

s NORADIO SERVICE
IS GREATER THAN THE
ComMPANY BEHIND IT/

WHOLESALE RADIO SERVICE COMPANY, the oldest, largest institution of
its kind in the world, has been established in the radio field for over 11 years.
Thousands of radio service men and dealers all over the world keep in touch
with the newest developments in radio through the medium of our catalog.
Everything we sell—radio sets, tubes, speakers, kits, accessories public
address systems, amplifiers, replacement parts, etc.—is backed by the

nationally known WHOLESALE RADIO SERVICE COMPANY GUARAN-
TEE—a guarantee that means what it says—that is your protection and
assurance of 1009 satisfactory dealings. We guarantee to please you—to
° give you what you order—we never substitute. Furthermore we guaran-

©

We invit ' e FREE tec our merchandise to be absolutely as represented—free from defects.
e Invite you fto write Yor a Our prices are always consistently low—they meet and beat competition.
Our customers reap the benetit of current price reduction made in_the
field—prices are reduced and refunds made whenever any prices are low-
ered—(even though our catalog price is already printed).

And—since no guarantee is worth more than the company behind it-

WHOLESALE RADIO SERVICE COMPANY offers you the additional pro-
tection of a large, well established, financially strong organization, with
tremendous resources. We invite you to look us up—investigate our repu-
tation and credit standing—find out for yourself why our slogan “THE
RELIABLE HOUSE OF RADIO” means honest dol-

copy of the new 1933 WHOLESALE
RADIO catalog—bargain book of the
radio industry. Anything and every-
thing in radio—no matter how hig or
small. A complete line of LAFAY-
ETTE RECEIVERS, short-wave, long-
wave and broadeast modals, in a

splendid selection of mantel and con-
sole cabinets. TRUTEST PARTS of

lar for dollar value and the quickest, fastest service

super-fine quality—and a COMPLETE Featuring an _especially in the radio field.

LINE OF REPLACEMENT PARTS FOR | BResd® ‘Svsvems ind
EVERY SET. AMPLIFIERS—which offer
Mail the coupon today. It will bring T ctal;itt:'llig:“unm't’r‘::-'u'l‘rg
you, without charge, the new 1933

mendeous current interest in
WHOLESALE RADIO CATALOG.

PUBLIC ADDRESS.

WHOLESALE RADIO SERVICE CO.,

— 100 Sixth Ave., Dept. C-13,
new 1933 radio catalog. Please mail it immedi

New York, N. Y.
& . ADICU
ately.

I shall be glad to receive a FREE copy of your
m . Name.

Address
100 SIXTH AVE. NEW YORK Town State----
448 RADIO-CRAFT for JANUARY, 1937



They Have Copied Everything—

Except CERTIFIED TRIAD Quality

IT IS WRITTEN—

“Imitation is the sincerest form of ﬂattery”

1 RIAD Appreciates the compliment it receives each month

from other tube manufacturers who have copied our
sales plan—our method of a(lvertising—our discount

schedules

TR IA D Was first to recognize the Service Man
TR I A D Was first to make double-tested tubes
TR IA D Was first to offer a plan which really makes money

for the dealer and Service Man

OTHERS have made every effort to do

BUT

the same thing

THEY HAVE NOT BEEN ABLE TO DUPLICATE

CERTIFIED

TRIAD—Quality

TURBES

A NEW DEAL

Somme of our Service Men and Dealers have wanted to buy regular Triad
Tubes to meet ordinary competition

We have worked out a special propesition with most attractive discounts.
and will be glad to supply the details upon request.

With regular Triads and Certified Trinds you ean heat any Kind of compe
tition.

CERTIFIED Triad Dealers and Service Men everywhere have sold many
thousands of these tubes.—they are making money -—-there hasn’t heen a single
complaint.  Mail the coupon today and learn how you can sell these super-grade
tubes at a real profit. We protect yon in your territory and yom are sure of all
of the inducements offered by other manufacturers, plus guality which is in a class
by itself. GET THE FACTS!

&QMMMMMMMMMMMMMMM

B TRI A Manufacturing Co.
ﬁ Pawtucket, R. I,
Gentlemen:

Please send me the outline of the CERTII'IED
TRIAD Sales lan for Dealers and Service Men.

N B et ene et ettt ee e eeeenmeen

Address

City R . State. ...
My letterhead or business card is attnched




SILVER-MARSHALL

are pleased to announce the
P

opening of
New Executive and Sales Offices
at

189 West Madison Street
(In the Loop)

Chicago, U. S. A

All correspondence should be addressed to this office

Write for complete technical information, also
prices and proof of performance on the new CB-I.
A custom-built receiver that surpasses on every

count all claims ever made on any previous radio.

SILVER-MARSHALL, Inc.




