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FIRST AGAIN!
SPEED

NEW CABLE
DEVELOPMENT
AROUSES INDUSTRY

BROOKLYNXN, N. Y, Feb. L.—The atten-
tion of leading set designers and manufac-
turers thronghout this and other countries is
focussedd upon the  latest creation oi the
SPEED laboratories here.

Many important manufacturers are rushing
special chassis designs to accommadate this

new tube,

Aptly named
the "TRIPLE-

- TWIN,” this
remarkable de-
vice delivers
double the power
of the conven-

| trtonal pentode

| and triple  the

I power  of  the
type 245, with-
out any incredse
in  plate  volt-
ages. It has five
to ten times the
output of tubes
now used in DC
receivers,

The “Triple-
Twin" achieves
greater sen-
sitivity,  allow-
iy the climina-
tion ol pre-out-
put  stages. It
s developed to
replace not only
the audio fre-
quetcy am-
plifiers, but also
the «detector
tube, thereby

TkIPLE'TWlN gcrmilling great

conomy in

chassis construction,

The SPEED “TRIPLE-TWIN” is a
boon to television. having a flat {requency
response from thirty eycles to fifty thousand
eyveles,

"TRIPLE-TWIN™ type 295 (AC) lists
at $3.50,

S$PEED
TRIPLE-TWIN

was developed exclusively
in the laboratories of

CABLE RADIO TUBE CORP.
230-242 NORTH 9th STREET
BROOKLYN, N. V.

* RADIO TUBES

General General Automaobile

AC Series DO Series Series
224 201A 23
235 199 237
351 WD 238
2260 Whi2 239
227 [20
245 140 Low Wattage
247 112A Series
171AC 171A 230

2007 231
Sparton Set aLe) <10
Series 233
Special Amplifier
583 Series Rectifiers
S821 201A 280
585 250 281
S84

Triple-Twin Scries :—Types 291, 203, 293,

High quality receiving tubes of exceptional life and aper-
ating characteristics. Used as initial cquipment by many
set manutacturers.  Sold by leading retail institutions
throughout the commtry.

* FOTO-LECTRIC TUBES

Type A, tubular 16 mm, bulb, no base, Use with De-
Forest Phoncfilm, Biophone, Kinoplay, cte.

Type B, tubular T8 bulh, no base, Type B4 with small
4-prong base,  Use with Weber, Platter, Duo-fone, Brel,
Fastern Electric, Kinetophone, Holmes, Ruby, ete,

Type C, tubular T8 bulb, no base. Types C1, €2 with
small 4-prong base. Use with DeVry, RCA Photophone,
Powers, ctc.

Type D, tubular T12 hulb, with standard large 4-prong
hase.  Type D2 applies to Pacent, Powers Cinephone,
Royal Amplitone, Universal, Bell, National. Gries, cte.
Type E, globular G184 bulb with special base.  Applies
to all types of Western Electric equipment,

Standard  gas-filled types, red  sensitive, cacsium on
cacsium-oxide, silver-oxide hase.  Guaranteed  against
detects.

* TELEVISION TUBES

One inch plate, Wall Electrode type offers improved
efficiency and greatly increased high [requency response,
May he operated direetly in plate circuit of type 171A
tube, and with plate current Hmitations in circuit of types

245 or 247.

Crater type is made in standard diameters of 01357,
0207, 030" and 040", Other sizes are available on special
order. For use in optical systems such as lens dises,
mirror wheels, etc,

WRITE
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Train v

" RTA.

¢ Radio J'erwce;
Workl e

Important and far-reach-
ing developments in Radio
create sudden de-
mand for specially

This excellent
equipped and spe- P :
cially trained Radio - : s Jvet- a”alyzer

Service Men.
and trouble
M.—\NY skilled Radio Service Men are nceded now to service J‘éooter i,lﬂ/”ded

all-electric sets. By becoming a certified R. T. A. Service
Man, you can make big money, full time or spare time, and

fit yourseli for the hig-pay opportunities that Radio offers. wjtﬁ our cou,'."g
We will guickly give you the training you nced to qualify as a

Radio Service Man . . . certify you ... furnish you with a mar- i
velous Radio Set Analyzer. This wonder instrument, together with g

our training, will enable you to compete successfully with experis 0 traln ln ,

who have been in the radio business for vears. With its help you
can quickly diagnose any ailing Radio set. The training we give
you will enable you to make necessary analvsis and reparrs.

Serving as a “radio doctor” with this Radio Set Analyzer is but one

of the many easy wavs by which we help you make money out of This amazing Radio Set Analyzer plus the
Radio. Wiring rooms for Radio, instaliing and servicing sets for "'S'";c""“s_“' CU v the \‘s"ifl“"°"\\‘,"f'7l'
dealers, building and installing automobile Radio sets, constructing PRSI, _"_""“i'f"m“"';c[_j"of T‘:s'
and installing short wave receivers those are a few of the other B e  Tresistance. mird| condenses
ways in which our members are cashing in on Radio. capacities, detect defective tubes. Knowing
As a member of the Radio Training Association. you reccive personal low te make repairs is easy; knowing what
instruction from skilled Radio Engineers. Upon completion oi the the troulle is requires expert knowledge and

a Radio Set Analyzer. With this Radio Set

ally . o
training. they will advise you personally on any problems which arise halyecs. sl L abla 1 Sive. comgisate:

in vour work. The Association will help you make money in your

ice and make Dhig money. Possessing  this
spare lime. increase your pay. or start you in business. The casiest. set analyzer and knowing how to unse it will
quickest, best-paying wayv for you to get into Radio is by joining Le hut one of the benefits that will he vours
the Radio Training Association. s of the R. T. A.
ol [ |
rite ror o=-Lost emoersnip an
We have worked out a plan whereby a membership enrollment need |—=—————=———————————= g

Fill Out and Mail Today!

RADIOC TRAINING ASSOCIATION OF AMERICA
Dept. RCA-4, 4513 Ravenswood Ave., Chicago, Il

not cost vou a cent. Our thorough training and the valuable Radio | I
set analyzer can be vours. \Vrite at once and find out how easily 1 I
hoth of these can be earned I
Now is the time 1o prepare to he a Radio Service Man. Greater I
opportunities are opening up right along. TFor the sake of extra | Gentlemen: Send me details of vour No-Cost |
money in vour spare time. bigger pay. a husiness of your own. a I Membhership Enrollment Plan and information on I
position with a future, get in touch with the Radio Training Associa- Il fiow" to Icain tol nEte neal meney in radio quick. |
tion of America now. | |
Send for this No-Cost Membership plan and Free Radio Handhook | |
that will open your eves as to what Radio has in store for the ambi | i
tious man. Don't wait. Do it now. [ I

|

|

RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RCA-4 4513 Ravenswood Ave. Chicago, lil. | Ci State. .. Ca f

Name : R 000 aC

Address . gty - o A e
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~ OPPORTUNITIES .

are many e

for the Radio

Trained Man

Don’t spend your life slaving away in some dull, hopeless job! Don’t be
satisfied to work for a mere $20 or $30 a week. Let me show you how
to get your start in Radio— the fastest-growing, biggest money -making

game on earth,

Jobs Leading to Salaries of $§0 a Week and Up

Prepare for jobs as Designer, Inspector and Tester —as Radio Salesman
and in Service and Installation Work—as Operator or Manager of a Broad-
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk-
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a P

real future in Radio!

Ten Weeks of Shop Trainingt

We don't teach by book study. We train you on a great outlay of Radio, Tele-
vision and Sound equipment — on scores of modern Radio Receivers, huge
Broadcasting equipment, the very latest and newest Televisionapparatus, Talk-
ing Picture and Sound Reproduction equipment, Code Practice equipment, etc.
You don't need advanced education or previous experience. We give you—
RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience

‘-"l

-

/) <%
AR
&

4

you'llneedforyourstartinthisgreatfield. And because wecutoutall uselessthe-
oryand onlygivethat which is necessary youget a practical training in 10 weeks.

TELEVISION and TALKING PICTURLES

And Television is already here! Soon there'll be
a demand for THOUSANDS 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 amaz-

ing new Radio development! Come to COYNE

and learn Television on the very latest, new-
- :

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 32 years old! Coyne Train-
ing is tested—proven beyond all doubt. You can find
out everything absolutely free. Just mail coupon
for my big free book!

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

COYNE Electrical School

500 8. Paulina St., Dept. 42-8H Chicago, Ill.

est Television equipment. Talking Picture and
Public Address Systems offer opportunities to
the Trained Radic Man. Here is a great new
Radio field just beginning to grow! Prepare
NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talk-

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

ALL ACTUAL, PRACTICAL WORK. You build
radio sets, install and service them. You actually op-
erate great Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your
own Television programs over our modern Tele-
vision equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless
Operating on actual Code Practice apparatus. We don’t
waste time on use'ess theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

Mail CouponToday for Allthe Facts

: H. C. LEWIS, President

i Radio Division, Coyne Electrical School

l 500 &. Paulina St., Dept. 42-8H Chicago, I11.

I Dear Mr. Lewis:— Send me your Big Free Radio Book, and
§ eall details of your Special Offer.

1

! NAME. . oo et e ian e i
|

i Address . . ov s it ittt
1

D City. .o State. . ...........
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SEND NO MONEY--

Clip and mail to us the coupon below. We will send you either one

or both books through the Express Company for your inspection,
You have the privilege of keeping or returning ¢

MOT ONE OF THE DIAGRAMS
NUMBER | OF THE OFFICIAL RADIO SERVICE MANUAL

R

BT O E

PUBLISHED IM YOLUME

I =i

IS REPEATED IN VOLUME MNUMBER I

Rt & al Radio Diagrams, you must

= Manw

| Freriory

rni Dhagrams -

Volume I, 1931 Edition

Briefly outlined below are the “high spots” that are to be
found in the 1931 Manual—the first complete radio service
manual ever to be published. Over twenty-seven thousand
copies of this edition were sold to members of the radio in-
dustry. This assures you of its importance to those en-
gaged in radio and how valuable it is to them.

Partial Contents

Wiring diagrams of radio sets manufactured since 1927, and
many earlier ones of which there is any record elsewhere.

650 pages of helpful radio-servicing material.

Complete course of instruction for Radio Service Men, deal-
crs, manufacturers, jobbers, set builders and amateurs.

(Here are but a few of the subjects covered in the special
course of instruction).

Amplifiers Power-Supply Systems
Antennae Radia Phonograph
Automotive Radio Equipnient
Condensers Itesistors

Detectors Short-Wave Sets
Eliminators Speakers

Meters Taubes

650 PAGES

(Complete with Supplements)

Over 1,500 Diagrams, Charts

blus the few

eeked  helow
nay examine them carefully, and st
cide to keep them.

If you want a complete set of

have both volumes in your file

Both volumes of the OFFICIAL RADIO SERVICE MANUAL will
give you the most complete set of circuit diagrams ever published
for the Radio Industry. Every Radio Service Man and Dealer should
have them available for immediate use in his busSiness.
set-builders and amateurs will find them instructive and helpful,

| ernspack puBLICATIONS, tne. 1t

| 96-98 Park Piace, New York, N. Y.

I Please send me for FREE inpectlon the Dooks
have 1 understaml tha 1

I will pmy the
ents for carryIng charges.  This
offer {5 rod only In the 17,8, 4

Volume 1 ol Manual, with Supple-

Professional

Volume II, 1932

Get Supplements FREE with the
NEW 1932 MANUAL

There is so much new material in this Manual, that a Service Man
or dealer would he lost without it when ealled to service a set. ln-
formation about new madels which have lLeen on the market only a
few weeks are contained in this hook. The 1932 Manual! makes the
service kit complete.
The 1932 Manual contains a_Full Radio Service Guide and a Complete
l?lrcctor‘y of all 1931.1932 Radio Diagrams. also models of older de-
sign.  Everyone in the Radio Lusiness should have a copy. Send for
yours today!

Edition

Partial Contents of Volume I
A step-by-step analysis in servicing a receiver which embodies in its
design every possible combination of madern radio practice; it is fully
illnstrated and theroughly explained. It js the greatest contribution
to the radio service field.
Chart showing the operation of all types of vacunm tubes. whether
new, old or alsolete. * An exclusive résume of the uses of the Pentode
amd Variable-Mu Tubes and their characteristics.
Complete discussion of the superheterodyne and its inherent peculiar:-
ies. Also a special chapter on tools nsed on superheterodyne circuits.
Schematic diagrams and cirenits complete with color codings
Important chapters on commercial aircraft radio quipment; new data
mcommercial short-wave receivers and conve 3
Servieing and installation of public address systems and talking ma
chine equipment.
Standardized color-eodings for resistors.
Operation of old and new testing equipment: tule volimeters, output
meters, oscillators and aligning tools.
A full section on Midget radios—their design. circuits.
ta service them most economically.
Hundreds of schematie diagrams of older radico
never heen published.
Blank pages for rccording nates, dingrams and sketches; these pages
are transferable to any part of the book.
Coupon page for free guestions and answers.

$5.00 Complete with Supplements

nd types, Jlow

eceivers which have

April, 1932

OVER 1,000 PAGES

(Including Supplements)
Over 2,000 Diagrams, Charts

uld 1 e

full coat,

{ O Ve 10 1932 Manual, with Sunple
s 0 5 32 ) al, th Supple- H
and Hlustrations (¢ ...'.-;i':)s 10 e muiled Free crefs 60 duys, | and Hlustrations

3 . ) DBOTH BOOKS FOR $9.00 l . .
Flexible, Looseleaf Binder, I :“"__ | Flexible, Looseleaf Binder,

NAME oo | .
9 x 12 inches ADDRESS e | 9 x 12 inches
. CITY. STATE.......c.ovi... )
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From all over the world
come letters like these

Exeellent Program From Germany

*'I have received with ample volume Rome, Italy;
FYA, France, its three wave lengths; GSSW, Eng-
land; ZEESEN., Germany; and half a dozen HK's

tralia. I was particularly pleased
geception from Zeesen. Germany.™
5. New York City, N. V.

Wished He Knew a Dozen
Languages
*“If I knew a dozen different langu I could have
all to good use today. Xt 10:30 A. M.
oday | tuned in a French station and stuck with
it until 11:00 A. M. when they quit after playing a
phonograph record entitled ‘Marseilles.” [ received
two Spanish stations [ could not identify. Another
station that sounded very much like Chinese, also
went by the board. | was well repaid for my patience
when [ tuned in 12RO, Rotne, Here was real recep-
tion—volume great enough to fill an auditorium.
clear as a bell, no fading and no static at all. [ held
this station from 1:30 to 3:50 and heard every word
uttered although I did not understand much of the
language. Thelr signal was coming in very strong
30 P. M. . M., McKeesport, Pa.

Indo-China Every Morning

1 get F31CD, Indo-China, every momning from
six to eight our time and enjoy their program very
much as it is very clear. Can al%0 tune in stations
in South America nightly.”

F. L. F.. Boise, Idaho

Italy and France All Week

*I have picked up these two stations all last week
—12RO. Rome, Jtaly; FYA, I'aris. France. from
2:30 . M. until_5:00 P. . with tremendous
volume. 1 was able to listen to a program from
England from 3:00 to 4:30 I>. M. Sure was good
reception. I can also get Spanish and South Ameri-
can stations.’” A. M., Louisville, Ky.

RADIO-CRAFT

RECEIVER that dares to promise
daily ‘round the world

Performance

Out of the maze of radio claims and counter-claims—one FACT

n_dE 'rE.ﬁI.{mu- is outstanding. The Scott All-W ave not only claims ability to tune
Lo 'm;- in stations clear *round the world, but presents undeniable proot’f
Ol road- .
cust Stationa

of its world-wide prowess. Then it crowns proof of range witt
2 pirptanes o | 5eoof of regularity—thereby establishing t{ne cott All-Wave
3 Amateur phooes | 35 2 15-550 meter receiver you can depend upon to bring the
4 Jropeainntie whole world to your ears wKenever you choose.

5 Ships at sea Here's the proof: During the last 8 months every bi-weekl

6 onis P broadcast (excepting three) put on the air by VKIME, MeK
7 Codestationsall | by rpe - Australia—9,560 miles from Chicago—has been re-
g Domestic sta- | coived here, recorded on disc and verified. You can hear these

recordings at the Scott laboratories any time you wish. You
can also hear records made of reception from Japan, France, Germany, England,
and South America; reception picked up by a Scott All-Wave right here in Chi-
cago. In other words, you can have ACTUAL PROOF of this receiver’s ability
before you buy it! And if you came here to the Scott laboratories you would see
why the Scott All-Wave can promise daily ’round the world performance—and
why all Scott All-Wave Receivers are identical in capability.

The reason, of course, is advanced design and precision work—every step of the
job actually done in the laboratory and to strict laboratory standards. And every
receiver actually tested on reception from London and Rome before shipping!

Get the only receiver that can promise daily 'round the world performance,
and live up to it. Write now for full particulars of the Scott All-Wave. You'll
be agreeably surprised at the most reasonable price.

The E. . ScorT Rapio LABorATORIES. INC.

(Formerly Scott Transformer Co.) 4150 Ravenswood Ave., Dept. C42 Chicago, 111

In a class by itself
—above comparison.
The Scotr All-Wave
is the unchallenged
champion of the
radio world.

Thae E. 1. Scort Rapio LanokaTokiEs, INC.

COlTErs

4450 Ravenswood Ave., Dept C42, . T
Send_ me full particulars of the scott All-Wave 15-55¢
meter Superheterodyne,

ALL-WAVE % "™ o
15550 METER! -——

Juperhetrodyne:

581



L Y Y T A

Build Your
CUSTOMERS

% Revolutionary

STENODE

STENODE selectivity
curve maokes 10KC selec-
tivity, so-called, look like
broad tuning.

STENODE selectivity is
compared, at left, to that
of ordinary receivers. All
background noise is con-
tained in outer curve.
Stenode’s curve, shaded,
contains but 1-10 the
total noise.

STENOTUBE. Only one

required in each Stenode.

This heart of the Stenode
circuit consists of a quartz
crystal ground to 175KC
frequency and mounted in
tube form for easy hand-
ling. Standard UX socket
base. Price $15.

Mode in England

None genuine
without the
inventor’s sig-
nature.

ok

S [P

DIRECTION
800K
STENODE

The Receiver That Is

NOISE FREE

on SHORT WAVES
or BROADCAST

A STENODE demonstration will create more new custom set
prospects than any radio receiver ever did before. People
listen in amazement when they hear stations free of back-
ground noises and absolute silence between stations. When
you tune out heterodynes and whistles and stations STAY IN
strong and crystal clear, owners of all other sets gasp in aston-
ishment. The former chief of wireless research of the British
Royal Air Force, Dr. James Robinson has given an entirely

new principal to radio in STENODE.

By the STENODE principal the highest selectivity ever attained
as well as unprecedented tonal range is now made possible.
All engineers agree that it is impossible with ordinary super-
heterodynes.

STENODE amplifies signals most and static least. That's why
YOU want to build an 11 tube STENODE to work with a
SHORT WAVE adapter when it is not used to log and listen
with enjoyment to more broadcasters than can be heard on
any othertype of radio. STENODE selectivity is 5 to 1 greater
than that of so called 10KC Supers. The noise does not get in
along with the high audio frequencies, and the STENODE re-

produces perfectly higher frequencies than ever heard on any

other receiver giving
500% BETTER SELECTIVITY
10007, MORE FREEDOM FROM NOISE

INFINITELY BETTER QUALITY

Blue Prints- Data Book - Dircon Bo Now *5

Increased demand for Stenode Data Book, Instruction Book and Blue Prints permits our cutting former price in half. Those who have

afready sent in full price will receive our check for $5.

come solely from Royalties paid us by our licensees.

GERNSBACK PUBLICATIONS, Inc.
98 Park Place, New York, N. Y.

Enclosed find [ | Money Order, [] Check, for
$ ... Please forward me [ | STENOTUBE,

BLUE PRINTS, DATA BOOK and DIREC-
TION BOOK for building STENODE.

(Mzke ail checks payable ta Gerashack publications, Inc.)
Name

Street

City State

We are nat interested in moking profit from our engineering service. Our profits

The STENODE opens up new fields for short-wave and tele-
vision work, as well as broadcasting. Full details of all sorts
of applications are given in the STENODE Data Book. Nine
full-sized diagrams show where to place every part. How to
make every connection is clearly told in STEN&DE Book of
Directions. Your finished STENéDE will put you into a new
field of radio. Fill in and mail the coupon with your money
order for the biggest value ever offered custom set builders.

STENODE CORP. OF AMERICA

GERNSBACK PUBLICATIONS, Inc.
98 Park Place New York, N. Y.
SOLE SELLING AGENTS

IF 1T ISN'T A STENODE IT

ISN‘’T A MODERN RECEIVER
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Representatives evervwhere are making big money
with this most beautiful line of midget and console
quality receivers. . . . The manufacturer protects yvour
locality for you. ALL BUSINESS FROM THAT TER-
RITORY 1S YOURS. . The line is the most com-
plete ever offered and includes five and six tube T.R.F.
sets, six tube superheterodynes, four tube short-wave
adapters, and nine tube all-wave combination receivers.
EVEN A MOST COMPIPACT AND  SIMPLIFIED
AUTOMOBILE SET WILL SOON BE READY. Our
complete television model is now in the course of con-
struction. No matter what others may offer, you can

be in a position to present something for less. .

Write on vour business letter-head or send us your
business card.
cach territory.

Only one representative selected for
Be the first in vour locality.

Model 5B (above).
Tises 2—'35%°s; 1—"21: 1—"47. 1
i 110 Volis AU, 50 ta 60
Cyeles.  Helght 16%7, Width
117, Depth RWowrrl  areh
madel with two-toned Awmerican
Walnnt caluet. Full-vision dial
with  traveling Mgl Indicator.
Dynawmie Speaker. AC Model,

COMPLETE WITII ARCTURUS TULES $16.75.
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4 Tube Short Wave Converter.
I'sps 1—"27; 1—"24; 1—"51; 1
‘RO, Triple Switching Arrange-
ment. No plug-in cofl 1"ull 180,
'lsIu;l ]dlnl with reaveling light. G0 Cycles.  Ultra-sensitive Dy
Special two-toned  Walimut cab tami el . e
foct,  Sdapter ronheeted to any "'u‘mt(‘ -‘-Trlr‘)l\”-l-‘u;ll‘l “i‘llt;:‘rll'l::]l
ol vis -

receiver moakKes it a superheters "
Iyne  on short  waves Pinver tall-bearing Condensers.  Cab
art  gralned

supply I8 self-eontained unit inet of selectedd
Ameplcan AWt Ieighy 187,

Modei 6A (above).

Uses 2-—"20's 3 1—"47

110 Volts MC. 50 -lo

sl on AC of hatlely ojer

recelvers. & B g
$14.25 less tubes, COMILETE WITH ARCTURUS TUIES $16.75 Feans "Luhiﬁqh r::?:lhtun‘:‘nrl:nqdi:ly NV 155, Iinth] (@5 AWelHI
DC Model also. Hehght 113, Widih 12%". Depth  18% Ihs.  AC Model $i6.75
Model 5A hat same charaeleristics a: 5B bit cabinet is of painted top 4%,7. AC Model. $14.25 lesy tubes,  less tubes. COMULETE WITH
design snd dark American Walont tlnish.  AC Model, $14.25 less tubes, COMPLETE WITH ARCTURU 8 ARCTURIR  TUBES. $20.25.

TUBES $16.25. © Madel ulse.

MODEL 6SA SUPERHETERODYNE.

Uscs 2—'51's: 2—2¢’ 1—'47; 1—'80.  Clrenit  desiun exelushvely our own-
sensitlvlty of any nine tuhe receiver. Ultra-seusliive Dynamie Speaher.  Tone Cone
trol. Hum Control.  Full-vlsion edial.  Ball hearlne condensers. Cabluer of selected
art Erained American Wainut. 1lelght 137, Width 157, Depth 9. Weizht 25 Ibs
AC Alodel, $18.75 less tuhes. COMPLETE WITH ARCTURUS TURES $21.75.

9 TUBE ALL WAVE COMBINATION.

Tses 3—'b1's; 3—'24 1--'2 ) S I | .43 Super Superheterodyne lias
two full-vislon dials with triple switching arrundement.  Noo troublesome  plus-in
enfls Exeryome van enjoy simplitled tuning all wave Dnds,  Even a child ean
operate successfully, Tunink by six vafluhle condensers (1 mhlget). Can be had
in imideet type cubinet or conhsolette Heizht 19°. Wldth 187, Depth 10%".
| $37.50 less luhes. COMPLETE WITH AKCTURUS TURES. $42.00. Welght 80 lbs.

LEGION

154 WEST 22nd ST.

RADIO MFG. COMPANY

NEW YORK, N. Y.

TRIAL ORDERS ACCEPTED

ALL SHIPMENTS MADE WITHIN 24 HOURS.
All Prices Net. F. 00 13 New York Clty. €. 0. D Ornlers must
e accombanied by at leasr 29%% uf watal wnonnt,  Balance an receipt
of merchandlse Make all money onlers or checks  payable  to
Lexlon Nadio Mfe Ceo.
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Performance-

15T0 550 METERS-NO PLUG'IN COILS

Lincoln Super powered receivers are bringing in the
finest reports we ever reccived. New short-wave sta-
tions coming on the air are reported to us from the
Pacific Coast to New York City.
From California comes the following report : 1 have
picked up many SW stations.  Sidney, Rio de Janiero,
Indo-China, Rome, Russia, Australia, Manika, Saigon,
Merico, Hawaii, Fiji Islunds, and Siam. This is only
a small list of stations picked up on the Lincoln, We
tried out five other well known makes of widely ad-
vertised AC all-wave receivers, but found the Lineoln
in a class by itself.”’
Selectivity

Many fine reports of extreme selectivity refleet the
precision enginecring of Lineoln equipment. A reeent
report from Staten Island, New York states: “Re-
ceived WILW 700 K.C. WOR 710 K.CC. WGN 720 K.C.
CMK Cuba 725 K.C. Canadian 730 K.C. XER 735 K.C.
WSH 710 K.C.” Note the 5 K.C. separation of powerful
stations.

A New Conception of Short-Wave Reception
The application of Lincoln's mighty power 1o the recep-
tion of short-waves produces truly amazing results.
Stations half-way areund the world come in with clock
like regularity.,  Lincoln enthusiasts in the central
states have repeatedly reported broadeast reception of

many trans-Pacific stations. The tremendous amplifi-
eation of the highly engincered Lincoln eircuit is al-
ways perfectly controlled in a channel less than 10
K.C. wide. A letter from Alaska reports reception of
Mexico, Nebraska and Vancouver, B, C., all three sta-
tions 3 k.C. apart!

Full, Rich, Life-Like Lincoln Tone

Lincoln tone is a revelation of purity and fidelity,
Lincoln experts have designed an andio system that,
with cither radio or phonograph pick-up input, de-
livers tone of astonishing riehness and realism. Arti-
fical tone compensators or control deviees are not
required to bring out the natural vivid tone of the
living artist.
DeLuxe DC-SW-10, Battery Model, Is Extremely
Efficient

The Lincoln DeLuxe DC-SW-10 is the battery model
version of the famous Deluxe SW-32 desceribed above.
Taking advantage of the new low drain 2 volt tubes, the
DC-SW-10, when operated from an adequate battery
souree, provides exeeptionally quiet, ervstal clear re-
ception of both broadeast and short-waves,  This
maodel, although intended for rural or unelectrified
arcas, is finding inercasing favor in congested ¢ity com-
munitics because of its absolute freedom from line
noise and clear life-like tone quality,

LINCOLN RADIO

Dept. RC-4,329 S. Wood St.

Please send descriptive literature to NAME..

Y
~

ITLLORATION
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STATE
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“Takes the Resistance Out of Radio™
Editorial Offices, 96-98 Park Place, New York, N. Y.

THE BROADCAST SITUATION

By HUGO GERNSBACK

URING the past vear, a curions but inportant situ-

ation has developed in the hroadeast field that deserves

the thoughtful attention of tle radio industry,  When

radio was voung and took the conntry, nay the world,
hy  storm, everyone secemed hent to shout radio’s  praises
from the roof-tops,  Loudest of all in praise, was the
daily  press, the newspapers vying  with  one another  to
give radio a tremendous amount of publicity.  During the
vears between 1921 and 1926, the newspapers featured radio
in 1 way nothing else had ever heen featured hefore.  Pages
upon pages of space were given over by the newspapers, not
only to current radio developments, but to programs as well.
Many progressive newspapers in the Targe cities issued con-
plete radio sections, some of them running regularly  from
32 to 48 pages in length.

Gradually, as radio became hetter known, the newspapers
particularty felt the need of curbing the publicity, and began
to devote less and less space to radio. Most of them, how-
ever, still continued to carry radio programs as a secmingly
necessary feature in the daily and Sunday editions: but when
radio grew up, it became a threat to the newspapers them-
selves,  The press, particularly in the smaller eities, began to
devote Iess and less space to radio programs, until about a
vear agos when action was taken by uewspaper publishers
to discontinue radio progriuns entirely.  Indecd, in the middle
part of 1931, the newspaper publishers got together and voted
to discontinue radio programs entirely. ‘There was a certain
aount of justification in this; becanse the newspapers rightly
claimed that nwost radio programs are nothing hnt advertising,
andd there wounld seem to be no reason for the press to sponsor
such advertising,

Of course, not alt radio hroadeasting, as it is done today,
is advertising.  Many of the numbers on the «ir are purely
ssustaining”  features: in other words, such  features are
originated by the radio stations and for which they, them-
selves, st pay. When the National Broadeasting Company
places the Metropolitan Opera on the air, or the Cohunbia
network puts its weekly Overseas Programs on the air, the
hroadeasting companies themselves have to pay a tremendons
amount of money for such featnres withont receiving anything
in return,

But the broadeast stations are in this nowise different from
the newspapers. .\ newspaper nmst pay o lavge sun of
money for its own sustaining features (which, of course, are
the news and text of the paper) while the advertiser naturaliy
pavs for the advertisement.  The parallel between  broad-
easting stations and newspapers is, therefore, guite close; and
the newspapers rightly feel that there is no reason why they
shonld give publicity, particularly to the sponsored adver-
tising features that are now on the air,

The newspapers maintain that broadeasters should pay if
they wish their programs published.  But so far, there has
not been any coonperation hetween broadeasters and  news-
papers with a view to publishing complete programs as a
paid feature in the newspapers.

The broadeasting companies feel that even their sponsored
featnres ave still exeellent entertaimuent; and that they should®
not he copelled to pay the newspapers for publishing such
program service.  The newspapers, on the other hand, can't
see it that way; and more and more of them are cutting out
radio programs or reducing the progroms in such o way
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that, in the average newspaper, (m('_(':mnut compare radio
progrim published three years ago and one puhl[slu‘(! todday.

Of course, it is alse true that a number of national adver-
tisers, who are using the weveral broadeast chains, freely
advertise the broadeast features in the newspapers in order
to draw the readers’ attention to such programs: hut so far,
there has not been a very large amount of such newspaper
advertising, )

The broadeasting  companics evidently seem to think that
ricio broadeasting today has “arrived™; and that it is sufli-
ciently powerful in itself to get along without the prograns
published in the newspapers. ’ ) )

Of course, another grievance, and perhaps the main griev-
ance of the newspapers, is that the broadeasting companies
are seemingly taking money out of their pockets, They claim
that many national advertisers, who previonsly speant millions
of dollars in newspaper advertising, have now uit the news-
papers and gone “bhroadeast”  The broadeasting  companies
counter this argument by saving that the newspapers haven't
lost anything that they wouldn’t have lost Decause of the
depression,  They say that, if there had been no broadeasting
in 1931 and in 1832, the newspapers would not have any more
advertising than they have now,  They also maintain, with a
good deal of logie, that hroadeasting hits created new business
which indircetly comes bhack to the newspapers. ‘1T'ake, for
instance, radio-set advertising, which could not exist if there
were no browdeast stations. 1t is well known that the majority
of radiv-set advertising is done today through the newspapers.

Al in all, it would seept that the honors are abont evens
amd it is quite pussible that in the future, hroadeasters and
newspapers alike can get along nicely without cither suffering
unduly.

Of course, the erox of the entire matter may perhaps be
found in the reckless advertising now going out over the
hroadeast stations.

Many observers seem to feel that the broadeasters are
“killing the goose that lays the golden eggs” by allowing too
nmel advertising of a flagrant type to go on the air; and that,
if there had not been so uel “raw’ advertising over the
air, the newspapers would still be publishing radio programs,

No donbt radio broadeasting companies must shonlder their
lot of the blame when it comes to this peint, bhecanse wngques-
tionably, the public iz surfeited with the mass of injudicious
advertising foisted upon it these days,

Broadeasting companies  themselves are not in too happy
a situation heeause they must have an income, and that incoe
can only he derived from the advertisers. No advertiser will
spendd the tremendous amount of money now required unless
he gets something in retuen. Yet, nany observers feel that
the problem ean still he solved if the advertising blurbs were
not as “raw™ as they are today. No one wonld olject, if at
the end of a program, a credit or hy-line were given over the
air in, for instance, such a way as: *This program has heen
given by the courtesy of the XYZ Company of Detroit.”

It takes a tremendons amount of conrage, and salesmanship
of the highest order, to convinee an advertiser, who spends a
hatf a million dollars a vear, that the present method of
advertising over the air is detrimental to him.  Yet, in time,
I confidently predict a revoldtion in radio advertising that
will make it possible for al coneerned to be happy, and to
gel the most out of the wonderful instrumentality of radio,




Frout view of
the inexpeusive
oscillator and
tube tester
Adaptersare used
Jor testing  spe-
cial  tubes

o

RADIO-CRAFT

How
This NEW

April, 1932

To Build

Oscillator—
Tube Tester

. -
EVERAL of the more expensive test By ALFRED W' Bb LI\LEY are wound with two strands of No. 18 bell

outfits on the market contain, in addi-

tion to the set analyzer, an A.C. tube tester and an oscillator,

The usefulness of this additional cquipment s well recog-
nized; however, the extra cost is prohibitive 1o many.  Further-
more, sonte Service Men prefer the simpler set analyzers because
of their compactness and light weight.  ‘This article deseribes a
unit which contains a tube tester and oscillator which ay be
carried in the car and taken into the customer's home when
nevessur)‘.

Originally, this outfit, illustrated in Figs, A and B, was bhuilt
as a tube tester only; later, by a few simple additions, it was
made to serve also as an oscillator.  Provisions for tube rejuvena-
tion were added because there are still many sets using ‘01.\ and
99 type tubes.

For the rejuvenator, simply insert a toggle switeh in the plate
cireuit (SW.3 in Fig. 1). Opening this switch hreaks the plate
circuit so that tubes may be flashed and cooked. To rejuvenate
99 tubes, they should be flashed for about 5 seconds at a voltage
of 12, and then cooked for a period of 10 minutes at about 4 volts.
For "01A tubes, they should be flashed at 15 volts for a period
of about 5 seconds and then cooked at 7.5 volts for 10 minutes,

When constructing the transformer, the additional taps are pro-
vided to suppl\ the higher voltages necessary for flushing the tubes.
The primary is wound with 770 turns of No. 28 enameled wire.
The secondary is wound with 110 turns tapped at the 11th, 15th,
18th, 24th, 30th, 37th, 55th, and 88th turns, corresponding to volt-
ages of 1.5, 2.0, 2.5, 3.3, +.0, 5.0, 7.5, 12, and 15. The first 18 turns
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7 3 “Sw, 2
o ol R3 ) 500
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- " Fiament METER
1Hov, AC TRANS

Fig. 1

Schematic cireuit of the tube tester—oscillator.

wire hecanse of the 1.75-ampere drain of
the 21.-volt tubes. For the 18th to the 55th turn, one strand of
No. 18 is used. ‘The rest of the transformer may be wound with
finer wire, abont No. 24 enameled.  The transformer eore is best
obtained from a burnt-out power transformer out of an AC. re-
ceiver. 1t should have, preferably, a shell-type core with about
a 1-in. cross-section,

The filament switch SW.5 shown in Fig. 2 was constructed from
Jjunk-hox parts. It consists of a brass rod and slider from an
ancient tuning coil, and a contact strip made of rivets set in
bakelite,  The rivets shoutd be countersunk so that the slider,
when heing changed from one contaret to another, will not short
u section of the transformer. A suitable switch may be purchased
if preferred.  Yaxley or Best manufactures a nine-peoint rotary
switch with break between contacts,

The Oscillator

To add an oscillitor to this tube tester, notice that it is only
necessary to conneet a coil and condenser in the grid circuit, a
tickler coil in the plate circuit, and a hypass condenser from
tickler to cathode,

For compactness the coil nsed was a spider-web from an old
Crosley receiver,  Any coil which was designed to eover the hroad-
cast band with a 350-mmf. condenser may he substituted.  The
variahle condenser is a 23-plate, 100-nunf. Pilot widget. A tap
switeh shunts in a 100- or a 200-mmf. condenser to cover the
rrediunme and high wavelength portions of the broadeast band,

Switch SW.t shorts the plate eoil to stop oscillation when the
unit is used in jts originad forn as a grid-change tube tester, This
switch bas another use, however, for with it tubes may he tested
for plate current when oscillating.

Another kink worth mentioning is the method of testing tubes
for total cndssion. The adapters used for testing sereen-grid tubes
have the grid and plate prongs connected together, so that three-
clement tiuhes, when plugged into these adapters, will show total
emission readings on the meter.

This unit then, gives three methods of tube testing: grid change
{mmtnal conductance), oscitlation current, and total emission cur-
rent.  Although the first is uswally sufficient, the use of the other
methods is convenient at times,

Note that the grid change button SW.1 is connected to operate
in the opposite manner from the method used in most tube testers.
That is, depressing the button opens the short across the large
Fesistor 8o as to inerease the grid bias, and thus lewers the plate
current. The fact that the meter reading drops instead of in-
creases when the hutton is pushed, makes no difference since the
change in plate current is the important consideration, With
the switch so connected, when the button is up, the tube has
applied to it the proper bias for nse as an osecillator.

The proper meter for this instrument is a 10-ma. milliammneter
with a 100-ma. shunt. However, the meter illustrated is a 7-volt
Weston voltmeter which was secured from a cut-rate supply house.
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HE Service Man who recognizes the

need for a compact R.F. oscillator and
tube tester, which is well within his financial
means, should follow the description given
by the author. Complete construction de-
tails, including that for the adapters neces-
sary to test special tubes, are included. It
should prove especially interesting to the
man who is constructing his first tester. It
may be built for less than ten dollars.

T ——

Many Service Men will have a voltmeter on hand which may be
substituted. The meter used in this particular instanee reads
about 14 ma. full seale. The multiplier resistance was diflicult
to remove, so it was left in place, 1t gives some proteetion to the
meter in ease of an accidental overload,  Sinee the resistor in the
meter was about 500 olums, a 10Mkohm shunt was used to inercase
the meter reading to approximately 85 ma,  Exact adjustiient
of the shunt size is unnecessary,  No definite meter range is re-
quired. The tester is calibrated by testing a set of tubes that
are known to be up to standard.

No provision has been made in the mnit for a 175-ke, oscillator,
since it is felt that in any case where such an oscillator is needed
for aligning a superheterodyne, the set should he taken to the
shop where a nmwore precise oscillator should be available.  How-
ever, should the constructor so desire, he may inchude a larger
coil at a slight increase in bulk and switching complications,

Figure 3 iltustrates the adapters for testing screen-grid tubes
and pentodes. They are made from Pilot sockets and cut-down
tube bases.

Since most of the parts for this outfit were supplied from
the junk box, it was built at a total cost of less than $10.00. When
vsed in connection with a standard set analyzer, it has proved
thoroughly satisfactory for repular service work.

Using the Tester

An examination of the diagram will reveal the presence of two
sockets, one for four- and the other for five-prong tubes. To test
a four-prong tube, all that is necessary is to insert it in the left-
hand socket, elose SW.4 and SW.3, first heing sure that the fikunent
switch is sct at the correet tap.  To change the scale of the milliam-
meter, close SW.2, For a mutual-conductance test, all that need be
done is to close push button SW.1: this changes the bias on the
tube which, of course, results in a change of plate current,

For testing heater-type tubes, they are inserted in the right-hand
socket of the tester:
the test procedure is
exactly  the sae as
outlined above.

Figure 3 illustrates
three types of adapt-
ers which may be used
| with this tester when
four-element and pen-
tocke tubes are to he
tested. At L\, an
adapter is shown for
testing the "22 types:
at B, an adapter for
2t type tnbes: and at
C, a pentode adapter.
The four-prong
adapter is inserted in

PANEL

COMMON -A-
‘e LEAD

SLOT IN PANEL PANEL  SWITCH POINTS

e

BRASS SLIDER BAR -B- BAKELITE STRIP

Fig. 2
At A, 8 side view of the slider arrangement
and at B, a section view,
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Fig. B

At (1) the asciliator coil: (2) R4; (3) SW2; (4) ST'4; (5) Rl (6)
power transformer; (7) C4; (8) R3; (9) miilliammcter: (10) poicer
socket; (11y 5-prong socket; (12) tuning condensers; (13) SHo,

the fonr-prong socket and the five-prong adapter in the five-prong
socket in the tester,

A valuable feature of this tester is the oscillator. By opening
switch SW.1, the tube that is being tested starts to oscillate, and

-D-

Fig. 3
At A, the adapter for testing four-prong screcn-grid tubes: at B, the
adapter for testing fve-prong screen-grid tubes; at C, the pentode
adapter; the assembicd adapters look like that showen at D.

the new plate current may be read on the millitmmeter M. Tn sup-
erhieteradyne receivers, it is imperative that the oscillator bhe cap-
able of producing oscillations over the entire broadeast hand.,  To
do this, all that is necessary is to vary the position of the three-
point tap switch and note the plate-current reading while doing so.
1f the current changes appreciably while changing from one tap to
another, then the tube is a poor oscillator andd should be replaced.

By keeping a tube in the tester itself, and varving the position of
the three-point tap switeh, it is possible to use this tester as a modn-
lated RIS, oscillator for aligning tuning condensers. It will be
noticed that the plate voltage is obtained directly from the AC.
line, and therefore the plate voltage is modulated at the same fre-
queney as the supply line-—which in most cases is 60 cyeles,

1f a spider-web coil is not available for the oscillator, then a
standard broadeast eoil (aboat 60 turns on a 2-in. diameter tube)
nmay be used, Phe tickler may be wound with about 30 turns of the
same size wire adjacent to the secondary, 1t is not absolutely es-
sential that the turns be exact, for the wavelength mav he closely
adjusted by the tuning condensers if so desired. ' ’

The experimenter should have no trouble in constructing this
very versatile tester



Fig. A

Piotograph of the weiw general-purpose pentode.

¢ ARIETY is the spice of life.” The man who was genius
enough to originate the above expression certainly must
have had the 1932 radio-tube field in mind when he thought
of the adage. Just when and where these new tubes are
to be nsed and to which junk heap the “old” ones are to be rele-
gated, remains to he seen,

We have but one consolation, and that is the fact that the tubes
illustrated here are merely variations of existing models. In the
February issue of Ramo-Crarr there was discussed a new R.F.
variable-mu pentode.  The tube as described was originally de-
signed for automotive work, amld for that reason the tube shown
in Fig. A was designed. 1t is a pentode (not variable-mu)  and
is suitable for detection and amplification in both AF. and R.F.
circuits.  In ull probability it witl replace the 24 which is now
used so extensively.

In the following paragraphs, there will be described the char-
acteristics of this new peneral-purpose pentode.

Technical Data

Figure 1 illustrates a family of plate voltage—plate current
curves of the new tube, They are similar to those of the ™24 exeept
that the “dip” is removed by the addition of the fifth clement.
In Fig. 2 are shown control-grid voltage—plate and scereen current
curves. The sharp rise makes them suitable for deteetion.  Last
but not least, we have, in Fig. 3, curves showing the variation of
amplification factor, ntual conductance and plate resistunce with
control-grid volts.

The smooth variation of the constants of this tube clearly indi-
cate  the advances
made in tube design

during the past few | ] aooa
vears. It is a won- MERCURY VAPOR —{ 700
der that such a tube | ¢ ‘80 ] 500&'
was not brought out ! e
sote Vears ago. We T —— 500§
eagerly await  the l 400z
reception  that  this || _PRESENT | 3007
tube is sure to ‘80 N E
eause, 008
10o0E

Operating Potentials o?_
The operating 0 100 200 300 400 3

characteristicsof this 0.C.LOAD CURRENT
tnbe are as follows:
Filament  potential,
2.5 volts; control-
grid potential, -3.0

Fig. 4
Poltage-regulation curve of the mercury-vapor
'80. Compare this with the curve of the pres-
ent 80,
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The LATEST
Radio Tubes

In this issue, four new tubes are described by the
author. A new general-purpose pentode; a new "27;
a new mercury-vapor '80; and a new power tube
suitable for transmitting and receiving. Men who
desire to keep abreast of new developments in the
radio tube field should follow the descriptions given
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each month by Mr. Martin,

By LOUIS MARTIN

volts; screen-
grid  potential, 9.0 . i
90 volts; plate 8.0 "-égg.o
potential 250 |
volts. Filament - 0 J,n’ —t ¥
. Z 6.0 == - Ecg =15
cuorrent, 11 & 6 jllfr 34
amp,; plate cur- g 5.0 -
rent, +7 ma.; U 40 ""'Ecgl"‘l
sereen-grid cur- 2 " i
rent, 1.25  ma. -~ — -.Ecgud
The amplifica- zojf — ey
tion factor is 1.0 E:z :;’g | .
1300, the plate I J
resistance 1.1 ] 50 100 150 200 250 300
megoluus, and PLATE VOLTS
the mutual con-
ductance 1170 Fig. 1
micromhos, Family of pate voltage—plate current curves of

This tube is the uew general-purpose pentode,
especially adap-
table for short-wave work since its plate—control-grid capacity
is 0005 mmf, its controt-grid—filament eapacity 3.0 mmf., and
its plate—filament capacity 6.8 nunf,

Here's hoping for a long and prosperous life!

The New 27

Our friends, the tube manufacturers, announce a new type ‘27
The characteristies are the same as the old model except that the
filanent current is 1. ampere instead of 175 amperes, the present
vilue.  The plate of the new model is solid, which, it is claimed,
considerably  reduces hum. This tube, of course, may be used
instead of existing models without any changes in cirenit design-
provided half-wayv-decent power transformers (low regulation) are
The gliss bulb is very mueh smaller, whieh should help
is shown in

used.
midget-receiver manufacturers to some extent. 1t
Fig, B,
A Mercury-Vapor Rectifier

One of the had features of present-day rectifiers is their poor
regulation.  ‘The voltage drop in the tule for peasonable load-
current driins is exeessive and the varintion in output voltage
with varving load currents is too great.  This feature is especially
wnsuitable for class B amplifiers where the variation in current
drain is great. To obviate the above difficulties, a new mercury-
vapor full-wave rectifier has been developed. A photograph of this
new tube is shown in Fig. C. 1t is made to replace the 80 type rec-
tifier. A double-choke filter is recommended with 4-mf. filter
sections,
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The filament is rated at 2.5 volts at 3.0 amperes. The R.M.S.
volts rating per plate is 475—950 volts for the entire tube (it
being a full-wave reetifier),  The average D.C. output is 125 ma.
and the peak output is $00 ni.

The mercury in the tube ionizes with about 15 volts R.MLS.
on cach plate and, from then on, the internal voltage drop is
very small.  Fig. 4 shows a regulation curve of the mercury vapor
*H0 compared with the present type. The change in output voltage
(input to the filter) is small. The load current is the D.C. actually
supplied by the tube and the size of the gliss bulb is the same
as the 27 deseribed above,  In view of the obvious advantages
of this tube, it should be welcomed as a duck welcomes water,

A New Voltage Amplifier

At this time, one of the leading tube manufacturers announces
a new voltage amplifier designated as the type "#.

It is a three-electrode, high-vacuum tube which resembles the
*th in general appearance and filament characteristies but has a
high amplification factor. It is designed primarily for use as a
voltage amplifier in resistance- or impedanee-coupled cireuits.  In
addition to this use, the "#1 may also be emploved to advantage
in amateur transmitters as an oseillator, a crystal-controlled oscil-
lator, a radio-frequeney power amplifier, or a frequency doubler.

Charaeteristies and typical operating conditions for different
applications of the *#1 are given in the accompanying table, For
convenience in presentation, the information has been tabulated
in four divisions. The first division, “General Data,” inelndes in-
formation common to all applications.  The other three divisions,
under the headings of
“Class A" “Class B
and *Class € service,
cover operating  condi-
tions for speecific appli-
These three
classilications are the
aceepted ones used by
radio engineers  for
broadly identifying
tube applieations,

Class A Service is
cmployed in the opera-
tion of well-designed
mdio - frequeney  and
radio-frequeney {llllpI‘l‘
fiers of radio receivers.
For this use, fidelity of
signal  reproduction  is
of  prime importance.
Towever, fidelity is ob-
tained at the expense
of power outpnt and at
relatively low efficiency.
Fhe *#1 as a Class A
amnplifier, is  operated
under such  conditions
that its <ynamie char-
acteristics  are
tially linear,

Class I3 Service is
ciploved in radio-frequeney power amplifiers and in balanced or
push-pull modulators of radio telephone transmitters. It is also
finding application for power ontput stages of some of the more
recent designs of radio receivers. For these uses, large power
outpat is ohtained without distortion and with good efticieney. 1ow-
ever, to obtain this large power, a large exciting grid voltage is
required.  The *t1 as a Class B amplifier is operated under such
condlitions that, with no exciting grid voltage applied to the tube,
the plate current is very small. Under these conditions when exci-
tation voltage is applied, only the least negative half of this
voltige produces power output,

cations,

C8sen-

Fig. D
The new 41 amplifier,

Class C Scrvice covers those applications where tubes are em-
ploved as oscillators or andio-frequeney power amplifiers for trans-
mitters.  For these uses, very large power output with high effi-
ciency is of primary consideration.  owever, this high ontput is
obtained at the expense of considerable harmonie distortion,  This
distortion introduced in the output may be an advantage, as, for
example, in the c¢ase of frequeney donbler cirenits.  In the case

RADIO-CRAFT

Fig. B

The new *27.
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of a transmitting power output stage, the harmonics are removed
from the fundamental frequency by means of suitable filters. The
11 as a Class C amplifier is operated under such conditions that
the grid is biased well beyond the point at which plate current
starts. Under these conditions, when excitation voltage of suflicient
magnitude is  applied,
Iarge peaks of plate
current are obtained in
the output of the tube,

Ratings, characteris-
ties and typical oper-
ating conditions for the
41 are as follows:

General Data

Filament voltage
(AC. or D), 15
volts; filament current,
1.25 amperes;  amplifi-
cation factor, 30. Di-
rect interelectrode ca-

pacitainces:  plate  to
grid, 8 mmf.; grid to
filament, 5 mmf.; plate
to filanent, 3 munf.

Class A Service

Maxinmun  operating
plate voltage, $25 volts:
maximum plate dissipa-
tion, 12 watts.

Typical Operation
Fig. C

The new mercury-vapor '80.

Plate supply voltage,
425, 1000 volts;  prid
voltige, -5.8, -9.2 volts;
load  resistance, 250,000, 230,000 ohms; plate  resistance, 63,000,
0,000 ohims : mutual conductance, £50, 750 micromhos; plate current
0.7, 2.2 milliamperes: peak grid swing, 5.8, 9.2 volts; output voltage
(574 2nd harnonic), 126, 225 volts.

Class B Service
Maximum operating plate voltage, 450 volts: maximum D.C. plate
current (unmodulated), 50 milliamperes; maximum plate dissipa-
tion, 15 watts; maximum R grid current, 5 amperes,
E
Tupical Operation
Plate voltage, 350, #5350 volts: grid voltage (approx.), -5, -8
volts: D.C. plate eurrent (unmodulated), 43, 36 mil]iumpcr:es; peak
power output, 12, 16 watts: earrier outpirt, modulation factor 1.0,
g, 4 watts,
Class C Service
Maximum plate dissipation, 15 watts; A.C. (R.M.S.)) plate volt-
age, 450,
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he Latest in

RADIO EQUIPMENT

MOLDED BAKELITE CAPACITORS
WO new types of wwolded bhakelite mica
condensers for transmitting- and receiv-

ing-circuit applications are illnstrated in
Fig. A.

Fig. A
Left, the txpe 3, and right, the type 4 molded
bakelite condenscrs.,

The type 3 condenser covers various ca-
pacitics from 00004- to 004-mf. The ter-
minals are side strips with holes for mount-
ing and tabs for soldered wire connections.
The case measures 11, x 9/16 x 3, ins,
while the over-all length, including terminals,
is 2 3/16 ins.

The type 4 condenser covers various ca-

pacities  from 00004~ to .025-mf.  The
molded case is of radically new design, with
integral  lugs  through which mounting

screws, for flat mounting, may be slipped. It
the condenser is to be mounted upright,
sl metal brackets are provided, held in
place by rivets slipped through the integral
mounting lugs. The case measures 11, x 1
X 7/16 ins. The over-all length, including
terminals, is 21, ins,

The above units are manufactured by the
Dubilier Condenser Corp.

NOVEL AUTOMOTIVE REMOTE-
CONTROL UNIT

IN Fig. B is illustrated a commercial re-

mote-control unit as used in many makes
of manufactured automotive receivers. The
manner in which this type of unit ay
connect into the circuit is illustrated in the
schematie circuit of the Universal auto-
mdative receiver, Fig. 1.

Component parts of the Carter radio control
e MiL.

Althongh the standard cable length fis
10 ft., a control cable can he supplicd which
will operate satisfactorily up to 30 ft. The
cable may have three, four, five, or seven
wires, as the cirenit requires; the 3-wire
cable is standard,

The manufacturers of this “steering-post
control™ for antowotive receivers, Carter
Radie Co., require the following data:
length of control cable fromi edge of control
case to center of condenser shaft on sety
diameter of condenscr shaft; schematic cir-
cuit of set in which the control is to he
used; resistance of the volume-control re-
sistor; direction of condenser rotationy size,
5- or 10-amp. fuse, of fuse block,

A COMPACT AUTOMOTIVE
RECEIVER
IN Fig. C is illustrated a well-designed
antomotive receiver of small-space type.
‘This is the Universal Auto-Radio Model No.
i, As the schematice cireuit, Fig. 1, indi-

Fig. C

The chassis of the Universal auto weceiver.

The compact condenser gang sclected  for
these models is manufactured by General
Instrument Co.

.000023'1'“:.

RFC
\

RFC .000023-MF
‘24

e et R ST

.00 3-MF.
T 21

?0.0&) OHMS '

&

i
50,000/
OHMS

L REMOTE
N4 o0z- WHTE Y BACK  veLLow conTRat
vy BLACK, — | reo o]
F . repy —© otol 4 \ [
r @ \ N ~—-0
b BLACK O11° [T snEamn |
| 2tlo) $1 3 awe, L
4 OHM FIELD : SHEATH 3o YELLOW LIQ_ ‘)
-
g [ ] BLACK [l
< 500,000
SHEATH ' RED OHMS
"B— "B+135 "ATGATY. A-BATT.
NOLTS  HOT GROUND
Fig. 1

Selematic civenit of the niversal Auto-Radio Model 66 receiver,

It employs variable-mu tubes,

a push-pull pewtode vutpat stage and a Carter remote-control wnit illustrated in Fig. B.

cates, it incorporates two variable-mu tubes
as R.1° amplitiers, a sereen-grid detector, a
type 37 first-stage A F. tube, and in the
output circuit two type "38 tubes in push-
pull.

A Carter remote-control unit (described in
another portion of this department) is in-
corporated in the 6-tube “De Luxe” maodel,
which differs from the 5-tube *“Standard”
model only in the quality of the dynamic
reproducer and the use of twin-pentodes.

The total “A™ current consnmption is 2.5
Als the “B” drain is 32 ma. Duc to the use
of an automatic velume-control type of cir-
cuit, a relatively even output volume is main-
tained with an input signal variation of 1,000
to 1, it is said.  Onlv two leads from the
“I3" supply are required, intermediate poten-
tials heing obtained by the use of dropping
resistors.  Although the usual tuning range
is 550 to 1500 ke., special models are avail-
able for police service in the 1710- to 2420-
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ke, band, Fhe chassis is suspended on rub-
ber inside the metal case.

I'he rugged construction and exceptional
ase of installation and replacement of these
receivers, which are manufactured by Uni-
versal Anto-Radio Corp,, recommend them
to antomotive set specialists,

THE No. 171 “RECORDOVOX”
issues of Ramo-Crarr, in the

N past

I“Snun(l Recording™  department, there
have been deseribed several home-recording
devives; the newest one is illustrated in
Fig. D,
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Fig. 2

Schematic civcuit of the Recordovoex.

Known as the Pacent No. 171 “Recordo-
vox,” this versatile attachment may convert
any old-style phonograph into a high-grade
musical instroment that will electrically re-
produce home records as well as all regular
conmereial records. 1t also allows for the
making of home records of voice, mnsic,
or radio programs.

Provision is made for the use of a hand
microphone, through which the set owner
can record his or her voice, or insert his
own announcements into radio programs for
the amusement of nnsnspeeting guests.

Permanent  connection to the radio re-
ceiver is made without disturbing any exist-
ing wiring, all interconnections for the va-
rions operations being made by the turn
of a knob, as shown in Fig. 2

A combination head replaces the usual
tone arm on the phonograph, the sound be-
ing reproduced throngh the andio amplifier
and louwd-speaker of the radio receiver.

Fig. D

Component parts of the Recordovox.
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The control box, neatly finished in ale-
minum and ineasuring only 6 x 3 x 134 ins,
bears two knobs, ene for control of the vol-
uime of phonograph reproduction, and the
other for shifting between radio, record-
ing. reproducing and announcing.

Proper cannection to the radio  chassis
is easily made with the aid of adapters which
{it under two or three of the tubes. No
tools are required for this work.

The Recordovox is manufactured by the
Pacent Electric Company.

A COMMERCIAL MODEL
RADIO-PIANO

N Fig. ¥ is illustrated the “*Lyric Radio—

Wurlitzer Student Piana Combination.”
Of course, a radio-piano  combination is
not an innovation—custom-set huilders have
been huilding  up  such arraugements  for
many vears, 1t is believed, however, that
this marks the first announcement of a com-
mercial instrument of this nature, ready for
the consumer trade, and designed to meet
the requirements of small homes and apart-
ments where the desire for both radio and
piano can be fulfilled. ‘This combination fits
into the space of the ordinary console-type
radio veceiver, and thus conserves consider-
able space.

The piano is the very latest design, a
petite Student model,  Red cases with red
kevs to mateh, green cases with green keys,
blue cases with blue kevs, and black and
gold eases with amber keys are predomi-
nant colors.  The panel effect is heightened
by shading. The piano measures approxi-
mately 40 x 21 x 41 ins. high.

Fig. B

The new IWurlitzer  radio-piane  combination,
The Lyrie radio chassis is mounted in the
fower right side of the bottom panel and
is connected  with the control panel hy
means of rods. The control panel is in the
wpper right corner of the top panel; the
reproducer i in the lower left corner of
the bottom panel and, due to the color-
matehing of the grille, is practically invisible,
The Radio-Piano Coypbination is manu-
factured by the All-Mmervican Mohawk Corp.

AERIAL TOWERS
O meet the demand for a simple, effec-
tive mast-design suitable for use under
average requirements, there has heen de-
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Fig. 3

An erccted LeBourg radio antenna.

veloped the heavy iron-wire construction il-
lustrated in Fig. 3. ‘These wasts are sokd
in pairs; each one is topped by a porcelain
insulator around which the guy wire and
antenna are fastened,

These masts, which measure 11, x 51, ft.,
are manufactured hy A, LeBourg,

THE MODEL 868 PHOTO-ELECTRIC
CELL
A NEW photo-cleetrie cell, suitable for
use in sound movies in the home, and
for many novel experitents, has recently
been announced.  As in other photo-electric
cells, this unit consists, as can he seen by
reference to Fig. I, of a large light-sen-
sitive eathode and a small anode,

‘The cathode of the 868 is a
semievlindrical sheet of metal
and is coated with a thin film
of caesiun.  'The anode or col-
lector consists of a small wire
placed in the axis of the cath-
ode surface. A small amount
of gas is used in this tube to
produce high sensitivity.

It is scnsitive to light over
the entire visible spectrum, as
may he seen by reference to
IFig. t. The high sensitivity in

the infra-red zone makes the Fie. F

cell very  sensitive to  light 1£.
. . . The 868

which is emitted by tungsten- P.EC.

filament lamps.  Ordinarily, the

eell requires  further  amplifiention which
may bhe secured hy a suitable resistance-
conpled amplifier,

The folowing are the ratings and char-
acteristics of the new tube, which is manu-
factured by the RC.A Radiotron Companyy
Inc, and E, TN Cunningham, Inc:

Anode Supply Voltage—90 volts maximum;
Anode Current—20 microamperes maximum;

Static Sensitivity—43 microamperes per lumen;
Dynamic  Sensitivity at 1000 cyeles-——40  micro-
amperes per lumen:
Dynamic  Sensitivity  at
amperes per lumen;
Load Circuit Resistance—0,1- to 5 megohms;

Mauximum Over-all Length—4l4 ins.;

Maximum  Diameter—1 316 iuns.;
Window .Area of Cathode--0 9-sq. ins.;
Ilase—Small Four-Prong,

{Continited on page G22)

5000 cycles—38  micro-
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Fig. 4
Color response curve of the 868 P.E.C.
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Fig. A,

ARIOUS methods have heen tried

from time to time to build small,

powerful receivers.  As a general

rule, as far as amplification was di-
rectly concerned, most of the amplification
was accomplished in  the audio-frequency
section of the receiver. Thus, we tirst had
the crystal detector followed by an andio-
frequeney amplifier, then the non-regenera-
tive and the regenerative detector followed
by the audio amplifier. The difficultics en-
countered in the design of such receivers
were, hy necessity, overcome throngh a
compromise between many factors relative
to the design. One of the greatest of the
controlling factors has always been the low
order of efficiency of the triode tube itself;
this efficiency being defined as the ratio of
A.C power developed to the D.C. plate
dissipation.  We discnssed this in our an-
nouncement of the “I'riple-Twin™ tube in
the PFebruary, 1932 issne of Ramo-Crarr,

An examination of the curves shown in
the artiele will immediately convince one
of the possibility of this tube’s use in a
small reeciver, A receiver that wonld at
once bhe powerful as to vohune and suffi-
ciently sensitive for consistent loeal recep-
tion. In the experimental work on the ap-
plication of this tube to a simple receiver,
the input section was arranged as a de-
tector and, to increase sensitivity, regenera-
tion was This, however, did not
allow preat enough voliage to he impressed
on the input grid to deliver sufficient power
from the ontput section,

By introdueing a regenerative detector
and coupling to the input of the “'riple-
Twin™ tube through a transformer, a pow-
erful, simple, and inexpensive recciver may
be constructed. With this in wmind, we set
about huilding such a receiver which is de-
scribed in the following paragraphs,

It might be wentioned that this receiver

added,
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The complcted chassis of the Raptro-Crart “2-Tube” Recciver is showon at the Ieft;

By the Engineering Staff of
RaADI0-CRAFT

compared very favorably as to volume with
a midget receiver consisting of two tuned
variable-nm R.F. stages, followed by a ’24
detector, resistance eonpled to a 45 output
tube.

Construction

In view of desired eompactness, the re-
ceiver was designed with the power-supply
unit on the same chassis.  llowever, the
receiver may be constriteted in two units, in
order that the “Triple-Twin™ may be used
with some other tuner.  1f this construction
is adopted, and it is desired to supply the
tuner with power from the power-amplifier
unit, it will be necessary to employ a larger
transformer than that recommended hercin,

The aluminmn chassis is nade  from a
plate of aliminum 1/16-in. thick, 13 ins.
wide, and 14 ins. long. ‘The four corners are
then ent ont andd the various bends are
made.  After  the is formed into
shape, the positions of the holes to be drilled,
including those for the wafer sockets and
the transforrer port, are then marked ount
on the chassise after which they are drilled,

The support for the devmi-dial mechanism
is made from a piece of aluminum 2t ins,
wide and $14 ins. Jeng. Aleng one side,
Ve-in. frone the edge, a line is marked, atter
which the edge is bent over at right angles.
Two holes vi-in, in diameter are now drilled
on centers which are 1 in. from each end
and 1-in. from the unbent edge, T'wo small
holes are drilled on the hent-over edge, -
in. from each end in order that the plate
may bhe mounted vertically on the chassis
with serews and nuts as shown in the pho-
tographs, Figs. A and B,

After the chassis has been prepared, the

chassis
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at right, its relative size is fudicated,

tuning coil is next made. ‘This consists of
a length of hakelite tubing 11 ins. in ont-
side diameter and 33, ins. long. Beginning
Ya-in from one end, 110 turns of No. 30
B. & 5. wire are wound, The ends of the
winding may be soldered to lugs which
have been fastened to the ends of the tub-
igr by small rivets, evelets, or screws and
nuts.  Over the filament end of the
110-turn  winding, the antenna primary is
wound, This consists of 12 turns of the
same size wire.  1e tickler consists of 25
turns of No. 28 B. & 8. wire wound on
bakelite tubing 1 in. in diameter.  This coil
is then inserted inside the tuning coil at
the grid end.  The end of the winding
nearest the gronnded end of the secondary
should he connected to the plate of the
detector, if all windings are in the same
direction. The ends of the primary and
secondary nuy be hrought out to hugs on the
grid end of the coil, while the antenna end
of the primary shonld he brought vut at the
oppasite end. The ends of the tickler may
e brought out at cither end, although it is
more convenient to use the grid end.

Assembly of Parts

Next in order is the nmwonnting of the
parts on the chassis.  The tube sockets are
first mounted, followed by the mounting of
the power transformer T2 and the chokes
CILT and C1L2. The variable condenser is
next meonnted: this is acconplished by using
long screws.  In order that the drum diat
shall have sutticient elearance from the top
of the chassis, the variable condenser is
mounted with 3%.-in. brass bushings, through
which the constructor passes the monnting
serews of the condenser. Next is monmnted
the dromi-dial driving mechanismi,  This is
fastened to the snpport plate with the fAat-
headed serews provided with the dreun dial.
The support plate is next fastened to the
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“Triple-Twin”
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carry the load and started to rattle.

-

Here is a two-tube set (the rectifier tube is not counted) which will spin
circles around the best four- to six-tube sets in use today.

The Editor recently tried this set in his home on Riverside Drive and in a
single night was able to pull in, on a $0-foot antenna, the programs of practically
Such stations as WBZ, Springheld, which, in his
't location is never received even with a Super. came in with regular loud-speaker
In a single evening, some 40 DX stations were logged, all being heard

Local stations came in so loud that the small 6-inch dynamic was not able to
In volume, the reproduction of the set was
as loud as that from a good 6-tube midget console set of a well-known make! $

Here then, is the ideal receiver for the builder who wishes something ultra-
new in a set that will be modern in 1933.
builders, and all those who want something out of the ordinary.
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We recommend it highly to set
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chassis. Next, the drn dial is placed in
position. To do this, it will he necessary
to extend the shaft of the condenser by
loosening the set screws, after which the
set serews are again tightened firmly.

The sensitivity-volume contral R2 is next
mounted in position. 1f care has been ex-
ercised, there will he just enough clearance
between the dinl and the variable resistance
to allow the drum to pass freely. The pho-
tographs show a left-hand drum, but the
above will hold true with the right-hand
drum as well.

The power switch SW. is now mounted
in the hole drilled in the front of the chas-
sis, followed by the mounting of the audio
transformer ‘T'l, and the bypass condensers
C4, C5, and C9. Next is monnted the filter
condenser C6, and the bhias resistor R6.
The two leads fromn the variable resistor R2
are soldered in place hefore the filter con-
densers C7 and C8 are mounted on the top
of the chassis.  The tuning cail is now
mounted under the chassis in the position
shown. The remainder of the parts are not
mounted until the receiver is wired.  The
wafer socket provided near the front edge
of the chassis is for conneetion to the midget
dynanne speaker,

Placing the Receiver in Operation

To place the receiver in operation, it i5
first necessary to check the wiring in aceord-
anec with the circuit dingeam,  The voltages
are next checked hefore the insertion of
the tuhes. After the tubes are inserted
and the four-prong plug of the speaker
eahle pluggzed into the speaker socket on the
chassis, the voltages are next adjusted. The
voltages on the 27 detector shoubd he he-
tween 22t and 15 volts; this voltage is not
critical, though a lower value tends te hetter
contral of vegeneration. The voltage on the
plate of the "95 tube should be 265 volts.
I'he bins resistor IR6 is next adjusted in the
following manner: with the positive ler-
minal of a 1000-ohms-per-volt volineter, or
other suitable instrument, placed on the
ceater tap of the filament winding, and the
negative terminal to the chassis, the resist-
ance is adjusted until the voltage is 17 volts.

The tap of the hias resistor is next ad-
justed. By keeping the positive terminal
of the voltincter on the center tap of the
filament winding, and placing the nepative
of the meter on the tap of the hias resistor
116, the voltage is adjusted to 3 volts by
shifting the tap on the resistor. It may be
necessary to repeat the operation a few
times until the voltages are correct. It
will be noticed that by varying the voltage
hetween the center tap of the filament wind-
ing and the tap on the bias resistor IR6,
a eontrol of the amount of hum is secured.

List of Parts

One Hlammarlund, Type MLI17, 350-mmf,
variable condenser, Cl;

One Manmarlund, Type SWD-1 drum-dial;

Two Aerovox, Type 200-5, 1-mf, bypass
condensers, Ct, C9;

One Acrovox, 250-mmf. molded mica con-
denser, C2;

One Aerovox,
denser, C3;

One Aerovox, Type
condenser, 5;

Two Aerovox, Type Hi-Farad electrolytic
filter condensers, + mf, C6, (7;

500-mmf. molded mica con-

200-8, 4-mf. hypass
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LOUD-SPEAKER OPERATION!

ERE is a set that brings back the good old DX days as no set in recent years

Fig. B

Underside victe of Rap1o-CRaFT's set.

One Aerovox, Type Hi-Farad electrolytic
filter condenser, 8 mf, C8;

One tuning inductance  (described
ticle), I.;

Two National, 60-ma., 30-henry chokes, un-
mounted, C1L1, C11.2;

One Thordarson, replacement type audio
transforier, T1;

One Franklin midget power transformer,
85 watts, PI';

One Electrad Super-tonatrol, 0-10,000 ohms,
tapered, R2;

One Flectrad Tru-volt resistor, Type B3, 500
ohms, with tap, R6;

One  International resistor,
watt, 2 meg, 11

One International resistor,
watt, 250,000 olins, R3:

One International  resistor,
watt, 12,500 oluns, R5;

One  International  resistor,
watt, 100,000 ohms, Ri;

One Cutler-Ilanuner power switch, SW.s

One “Blan the Radio Man™ ahouinum chas-
sis, 10 ins. long, 9 ins, wide, 2 ins, highs

in ar-

metallized, 1
metallized, 2
metallized, 2

metallized, 1

= S

(Continued on puge 622
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Fig.ﬁ 1

Schematic circutt of the new “2-Tube” receiver; distant stations are reccived at loud-speaker

streagth.
composed aof K5 and CH 1.

Tube 1'2 functions as a 2-stagpe dircct-coupled AF. amplificr; the first platc’s load is
The ficld coil of the dywamic reproduccr forms one of the fiter chokes,

The position of the tickler coil is fixed; reverse its leads if regeneration is not obtained on
tiie first tests,
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The “Comet” All-Wave Set

IE thoroughly captivating feature

of radio has alwavs bheen “DX.”

With the advent of short waves and

their innate globe-cireling character-
isties, the fascination has heemne more stir-
ring than ever.  And now, especially so,
with the recent development of an ultra-
sensitive recciver,

This is the new Hammarlund all-wave
snperheterodyne, the “Comet,” illustrated
in Figs, A and B The receiver not only
fills the requirements for short-wave work,
but for broadeast work as well,

The “Comet,” an cight-tnbe model  (Fig,
1), uses two "27% as oscillators, two *24's as
detectors, two "35's (variable mu's) as LI,
amplifiers, a 47 in a resistance-coupled au-
dio auplifier, and an "80 as a reetifier,

Features of the Receiver

The LEF. stage uses a band-pass tuning
system to afford extreme sensitivity and se-
Teetivity with faithful reproduction throngh-
out the entire audible range.

Another unusually interesting feature is
the second-oseillator which serves o dual
purpose. By patting this tube into play,
and this is done by a switch on the instru-
nent panel, distant stations on both broad-
cast and short waves ean be located with
utmost simplicity and, also, it enables the
reception of CW signals (code) with ease.

* Hammarlund Mfg. Co.

receiver’s

By means of plug-in coils, this new re-
ceiver covers a wavelength range of 15
to 550 meters.

is the use of a second-oscillator which

A feature of the design

makes convenient zero-beat reception of
all stations, including CW code.

The

sensitivity figure is less than

one microvolt-per-meter.

By MARTIN W. LEWIS*

To facilitate precision tuning, the major
tuning control is supplemented by two fool-
proof mechanical  verniers, one  for each
condenser, located on cach side of the major
control knob,  Incidentaily, the projection-
seale ethod, which  affords magnification
of the seale indieations, is used. 'This, of
course, provides casy seleetion of stations,

tfor maxinnm  efficieney thronghout  the
entire wide range of frequencies which this
receiver  covers,  special isolantite  form
plug-in coils are used, Fig., 13, These permit
complete coverage of alt the hands, includ-
i hroadeast. 'There are five sets of coils,
two coils to a set, having the following
ranges  (in meters): 15305 28.5—62.5;
58.8—130; 1202735 amd 210550,

A new speaker has also been designed for
use in this all-wave receivers it derives all
the necessary power for energizing its ficld
coil from the set.

Discussion of Circuit

The superheteradyne has often been re-
ferred to as the “king™ of radio receivers,
chiefly  Dbecanse its  cirenit  simplifies  the
problem of obtaining wniform R.F. amplifi-
cation of almost any desired amount and,
at the sanwe time, affording a high order of
seleetivity which is also substantially  uni-
fornt over a wide band of signal frequencies.

Sinee the advent of sereen-grid tubes,

gang condensers and  claborate  shielding,
LIS amplifieation at frequencies within the
30000 —
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Fig. 6

Tuning ranges of the Comet's five coils,

broadeast  band  is  easily  accomplished,
Therefore, the ontstanding advantage of the
superheterodyne at present is in the matter
of selectivitv.  While this advantage is not
negligible  at  the comparatively low fre-
quencies of the hroadeast band, its effeet at
the high frequencies involved in short-wave
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Fig. 2 Fig. 3 Fig. 4

At A, B and C are shown

relative selectivity graphs,

Stage sclectivity,

Amplifier selectivity,
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reception is truly remarkable.

1t can be shown that a series of tuned
cirenits passessing good  diserimination be-
tween two signals on adjacent channels (say
1000 ke, and 990 ke.)) must be of very high
quality, as the percentage difference is only
1%. Assuming it to be possible to build a
series of circnits of the sine efficieney to
operate, say, in the 10,000- to 20,000-ke, hand,
it would be practically ilmpossible to separate
two stations operating at 15000 ke, and
11,990 ke, since the percentage difference is
but 1/15 of 1 per cent.

This principle is clearly illustrated in Fig.
2. Curves A, B, and C represent the tuning
characteristics of single tuned circnits reson-
ant at 1,000 ke, 5,000 ke, and 15,000 ke., re-
spectively,

The power factor of all three circuits is
01 (Q of 100), which is rensonably good for
radio circuits.  Sinee the power factor of all
the cireuits s identical, the sclectivity of
each must also be the same.  This is shown
by the amount of attennation for frequencies
2 per cent greater than the resonant fre-
queney, whiclt is £.1 in all three cases. Tlow-
ever, the reduction of an interfering car-
rvier 10 ke. below the resonant fregueney is
far from uniform and is substantially zero
in the 15,000-ke. eirenit,

With the superheterodyne prineiple, this
dificulty disappears, By means of the loeal
heterodyne  oscillator, the 1000-ke, signal
(which we shall assume to be the one de-
sired) is changed to #65 ke At the same
time, the undesired 990-ke. signal is changed
to 455 ke and both signals are impressed
on the intermedinte ampliticr. The inter-
mediate amplifier then has the task of ampli-
fying the 465-ke. signal (for which it is
tuned) and reducing (or rejecting alto-
wether) the +55-ke. interference, This is com-
paratively easy as the percentage difference
lhere is 10/465, or over 2 per cent. The ef-
fective selectivity in this case has been
more than doubled. This effect increases

RADIO-CRAFT

rapidly with increasing signal frequencies.

Figure 3 illustrates very elearly the result
ot increased resistance in the interinediate
coils. Curve A is the tuning characteristic
of a single intermediate coil as used in the
“Comet.” Curve B is that of a coil of the
samie inductance having four times as much
resistunce. The loss of selectivity due to the
higher power tactor is considerable,

For this reason, the intermediate coils
used in the “Comet” are wound with special
“Litz" wire, resulting in a power factor of
01 (Q of 100). Six of these coils are used,
two in cach transforiner, in the tuned plate
—tuned grid hook-up.  This provides six
sharply-tuned, low-loss cirenits in the inter-
mediate amplitier. While this arrangement
affords extreme selectivity, the donble-tuned
critically-coupled circuits result in a steep-
sided response curve with a rounded top,
thuts minimizing the type of R.I. distortion
known as side-band cutting.

Figire 4 shows the actnal timing charac-
teristics of a complete 1.1% transformer us-
ing two of the Litz-wound coils, each having
a power factor of .01, While no over-al
selectivity curves are available at this time,
a fairly accurate idea of them is given by
Fig. 5 which is a calculated ecurve of the
selectivity of the complete intermedinte am-
plifier based on the actual characteristies of
one transformer as shown in Fig f.

Although it is obvious that a lower LF.
would afford even greater selectivity by
reason of a further increase in the pereen-
tage frequency-difference, there is another
consideration which makes a high 117, de-
sirable.  All superheterodyne reccivers are
subject to an *image” interference whieh,
stated briefly, means an undesired  signal
whose frequeney difference from the desired
signal is exactly equal to twice the LF, used
in the receiver.

It natorally follows that a high LF. les-
sens interference from this sonurce, A maxi-
nim spread between a desired signal and its

595

Fig. A

The Hammarlund *“Comet” in a console,

image interference is especiaily mportant in
short-wave reception. On the other hand
modern design necessitates the nse of an
L. materially lower than that of any of the
signals to be reccived. For these reasons,
165 ke, was chosen as the 1LF. for the
“Comet.”

Figure 6 shows the tuning ranges of each
of the five sets of coils. \ple overlap is
provided, insuring complete coverage of the
entire range of 14 to 550 eters.

The Filter System

A 24 type screen-grid tube is used as
a first-detector or “mixing” tube.

The second-detector is also a "24A type
sereen-grid tulie working as a plate-circuit

(Cantivued on page 623)

DET.1

‘24:A LFT.1

LF} 1.F2
’3s 1.FT.2 ‘35
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Schematic circuit of the “Comet”’ superhcterodyne receiver. The LF, is 465 ke.

Fig. 1

Tube V6 is used for zero-beat reception of oll signals,
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[.F. Coil Design

The “how” and “why” of intermediate-frequency transformer construction

1118 increasing interest in super-

heterodyne receiving cirenits from

the home constructors’ and experi-

menters’ angle has made more phain-
tive than ever that old refrain—**11ow many
turns should 1 wind on an interinediate-
frequency transformer:”

Tlie anthor will endeavor to supply such
information as is necessary to enable the
builder to design and eonstruct coils which
will be as good as, if not superior to, any
on the market.

A diseussion of the advantages of a par-
tieular frequency, such as 175 ke., over that
of, sav, 5 ke.. is not within the province of
this article. There are many reasons set
forth by engincers as to the respective
merits of the various intermediate fre-
quencies of their choice, hut today we find
that for ordinary broadeast reception the
175-ke. band has become more or less stand-
ard. For short-wave “superhets,” other
frequencies (some within the broadeast
band) are useds so the tables which are
given in this article, for those who are
not so mathematically inclined, include all
frequencies from about the center of the
broadeast band to the old stand-hy fre-
guency, 45 ke,

LFT DET.2 PwR.TUBE
"4 *45
|
g s LS.
. -
- / 4
SEC,
“B¥S6. B+ “B+’

Fig. 1
Eicmentary circuit of a typical 1.F, amplifier.

Three of the most important factors to
be taken into consideration in the design of
1.1, transformers are:

1. The sensitivity required to obtain the
required  power  ontput  from  low signal
inputs;

2. The degree of selectivity necessary per
stage to give a satisfactory over-all selee-
tivity in the receiver; and

3. Mechanieal and cost considerations such
as chassis size, coil-shield size, number of
tubes, cte,

An  examination  of the factors  listed
above will lead us to believe that there is
more to the design of an LI, transformer
than the mere selection of a coil with a
given diameter and wire turns plus a res-
onating capacity.

Design Considerations
The logical way to design our coils is,
first, to determine the required degree of
sensitivity, 1f we know the total over-all
gain required for a given output, we can
ascertain the required gain per stage. We
shall have a fair idea of the grid swings

By CLIFFORD E. DENTON

on successive stages at full power output,
which will enable us to design our circuits
tor minimum tube distortion and maxinum
selectivity and stability. The solution of the

Any inerease of voltage on the grid will be
the cause of nndesirable distortion and, of
course, nnst be avoided. It is hest to use
13.M.S. values in caleulating  the varions
signal voltages, and as the ROLS. voltage
of 50 V. is .707 x 50 = 35.35 volts, we find
that the R.M.S. value which can be applied

o X = START OF GRID B[ x= START OF GRID ] ,
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Fig. 2, left.
Fig. 3, center.
Fid. 4, right.  Samc as for Figs, 2
lst factor listed will be a puidepost in the
determination of factors 2 and 3.

Instead of using the level of 50 milli-
watts output, we shall use the rated power
output of the tube or tubes as indicated
in the various tables supplied by tube
manufacturers.

If the power tuhe selected is of the 45
type, the power output will be 1600 milli-
watts at the maxinrum rated voltage. This
means that if we want a power output of
1.6 watts (1600 milliwatts) to be fed into
the speaker, the input signal voltage on
the grid of the "#3 must not be greater than
50 volts peak (the value of the grid bias).

Curtes showing the possible gain that may be expected from a *24 tube.
The same curves as in Fig, 2,

ouly for a '27.

and 3 but for a "32.

to the grid of the 15 is 35.35 volts.

Most radio sets today feed the audio out-
put of the detector into the grid of the
power tube by means of resistance coupling;
in this case, the deteetor will have to deliver
35.3 volts to the grid of the output tube.

Preliminary Calculations

Figure 1 shows the circuit of a power de-
tector, resistance-capacity  coupled to  the
output tube, and we find that in the case
of a screen-grid detector and a "$5, 193 will
be 3535 RS, volts. No gain can be ex-
pected from the resistance-capacity unit so

100 3 |
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Fig. 6, upper right.
Fig. 7, lower right.
Fig. 8, left.

Circuits illustrating the

cffects of distributed capacity.

Cirenit illustrating the effects of coil resistance on o tuned circuit.
Curve showing how the “Q” of a coil may be computed.
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that the voltage at 152 must also he 35.35
volts, Figs., 2, 3, and 4 show the possible
audio output of three standard tubes used
as second-detectors in “superhets.”  These
curves show the ALK, output volts (R.M.S)
of the "2¢, *27, and 32 tuh(s plotted against
the R.F. 1nput volts (ILM.S) and are very
useful in view of the fact that they give us
the required operating potentials for these
tubes used as detectors and the required
R.MS. values of the incoming signals to
“kick™ the power tube. Figs. 2 and 3 abso
show  the points where prid enrrent will
start due to overloading of the grid by the
incoming signals,

Referring to Fig, 2, we find that a signal
of 3.2¢ (R.MS.) volts is necessary on the
grid of the "2¢ detector to fulfil the require-
ments nf the "45 for maxinnun power output.
The signal on the grid shonld not execed ¢
volts ROMLS. or the grid will draw current,
thus causing distortion. In the case of the
27, Fig. 3, we find that it would require
an RUF. input of 12 valts to deliver an AL,
output of 13 volts. This tube will not satisfy
the condition of maximum power output
unless a high-primary-inductance AV, trans-
former, with a turns ratio of at least 3.5
to 1, is used. A bad feature of sueh a tube
is the fact that prid current starts to flow
at about 125 to 13 (R.M.S) RF. volts
Under all conditions, it is advisable to work

RADIO-CRAFT

RS volts on grid of detector

ILMLS, volts input from antenna
4 volts

or —————

LO0020-volt

As a certain amount of aplifieation can
be, and is, obtained by one or wmore stages
of canventional T R4 ahead of the modu-
lator tube (first-detector),
lutely necessary that the entive burden of
awplification be borne by the LF. ampli-
fier, 1If there are two stages of TR
aliead of the modulator, then there will be
a voltage gain of about 1500 {(assuming &
gain of about 10 volts per stage) which mnst
be eonsidered in designing the 1.F, amplifier,
The reader will recognize the necessity of
using pre-mmplification before the modulator
as this phase has been covered in many
excellent articles on the subject.

Now, let us see just what the final figures
will be with the added gain obtained in the
pre-amplifier.

If the inpnt to the reeeiver is .00002-volt
and the pre-amplilier has a gain of 1500,
then the input ta the first LY. transforer
will be 00002 x 1500 or .03-volt. The +
volts required by the detector, divided by
the .03-volt input to the LF. amplifier, will
then be the voltage gain reguired by the
L. amplifier, which is 133.3 volts,

= 200,000 prain,

is not abso-

OET.1

DET.2

1.E1
‘L 11+ 4; II‘ AUDIO QUTPUT

OO

El ».00002, E 2= .0008V. E3*0,032V.

OHFOUFQHIFG

€4 = 0.032V. ES a 0,352V, E6= 4.0V,

Fig. 5

An clcmrma.ry circuit Mustrating howe a signal is gmplificd through en amplifier.

the tuhe at some value below that which
canses the flow of grid current,

If it is desired to use a pentode as the
output tube with & sereen-grid  second-
detector, we find that an RUF. signal input
ot less than 2 volts will be sufficient to
deliver a power output of 2.5 watls,

I push-pull cirenits are nsed in the out-
put stages, the A signal voltages  will
have to be doubled and, as the output of
the detector cannot be inercased  without
severe distortion, it is necessary to add an
additional A F, stage so as not to overload
the detector.

Calculation of Gain

Having  determined  the  minimum 1UE.
voltages which must be supplied to the grid
of the detector to deliver  the anaximum
power output, we are in a position to de-
termine the total gain which mnst be ob-
tained from the LF. amplifier.

Modern  radio reccivers of  the  super-
heterodyne type have an input sensitivity of
less than 5 microvolts per weter and, with
the standarvd height of the aptenna set at 4
meters, we find that the absolute sensitivity
will be abont 20 microvolts  (a microvolt
heing one-millionth of a volt). Thus, if we
desire a receiver (as shown in Fig, 1) that
will deliver about 4+ volts of R signal
to the detector from an input signal of 20
microvolts, the total voltage pain of the
amgplilier will be

As it will be impossible to obtain a gain
of B33 in a single interinediate stape, it
will e necessary to use two stages working
at a gain of about 65, or three working
at 1t per stage,

In the example eited above, the amplifiea-
tion due to the modulating tube is ignored,

97

TABLE I

“TORNS-PER-1¥CH" of INSULATED WIRE
B.& S. RBam. sad
GCauge DCC SCC  DSC  SSC  EBnem. SCC  SSC
14  15.7 14,6 14,7 15,0 16,2 14.2 14.7
16 15.0 16.2 16.4 17,0 17.0 1.8 18.5
18 18.7 18,0 18.2 19.0 18.7 17.6 18.4
17 18.8 20.0 20.0 21.2 21.4 19.§ 2.5
18 19.8 22.3 22.5 23.6 24.0 21,7 229
19 22.56 26.0 26.2 27.0 27.2 24.2 26.8
20 245 27.8 27.6 29.5 0.1 26,5 28.4
21 27.5 X.8 30.8 32.8 33.6 29.8 3.6
22 30.0 34.0 34.0 3&.8 37.7 32.7 35.0
23  32.7 87.6 §7.6 40.7 42.3 S6.1 39.0
24 36.6 41.5 41.5 46.3 47.2 39.7 45.1
28  38.86 45.T7 46,7 60.3 52.9 43.7 47.9
286 41.8 B80.2 50.2 O56.7 59.0 47.8 652.8
27 45.0 85.0 5.0 6&.7 65.8 52.1 58.1
28 48,6 6.0 0,0 65.3 73.2° 57,0 64.4
29 62.0 66.5 66.5 78.4 B2.2 ‘61,9 70.6
0 655 7.3 Ti.3 63.1 92.3 87.4 71.9
31 .0 77.83 77.3 91.6 105.0 72.8 B85.3
32 62.7 83.7 83,7 101,0 116.0 79,1 988
33 68.3 90.3 90.3 110.0 130.0 86.8 108.0
34  T0.0 97.0 97.0 120.0 146.0 91.7 112.0
35  73.4 104.0 104.0 1310 14,0 98,8 123.0
$8  77.0 111.0 111.0 143.0 182.0 105.0 133.0
37 80.3 128.0 126.0 186.0 206.0 113.0 1458.0
38 £3.6 133.0 135.0 168,0 235.0 120.0 187.0
39 89,7 140.0 140.0 181.0 261.0 128.0 172.0

as various conditions develop which cause
the gain of this portion of the circuit to
vary over wide ranges. The sensitivity and
output will be affceted by the strength of
the received signal, by the power output of
the local oscillator, and by any change in
operating potentiadls which may take plues
us the receiver is functioning.

The check for the correctness of the calin-
lation can be made by multiplving the gain
in the pre-amplifier by the gain in the LF.
aniplifier; thos, L500 x 1333 gives a value
of 109,950,

Figure 5 shows a skeleton eircuit with the
voltages developed in the various eircuits.
Two stages of LF. ampliticotion are shown
and, as each stage is not working at the
maximum  possible gain, the LF. amplifier
will he very stable and the coils easy to
design,

If an actual condition exists where the
wains ad voltages ave measured and found
to be as indicated in Fig. 5, the volume

(Continued on page 621)
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i automatic coil-condcuser calculator, Knowing the value of cither a coil or a tuning condenser,
the other may be determined, for anv weavelenath by reference to tie chart.
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An R.F. Tuner Chassis

URING the past vears, Ranto-Crarr
has contained advance information
on a series of receivers designed by
E. DBunting DMoore, commencing

with “FEverwnan 4," and progressing through
the “*Maoore-Daniels DX-5" “Moore Super
DX-R,” and, last vear, the “Da-lite-R>”
All of these sets were arranged in kit form
for the home buitder. This yvear, Mr. Moore
has brought forth a receiver which he calls
the “Super-Da-Lite-R.”  This reeciver is of
particular interest because, utitizing nothing
but  standard  circuits, and without any
“tricks” or “freaks,” it contains in one re-
ceiver practically every advance and refine-
ment known today to the art of broadeast-
receiver design. Multiple hand-pass tuning,
distortionless volune-control, antomatic vol-
wue-leveler and fading compensator, diode
detection, dynatron eseillator, tuning mecter
(if desired), singte tuning-control, and an-
tenna compensation—alt are incorporated in
this very simple circuit.

The circuit is shown in Fig. 1, and the
layout can casily he seen from Figs. A and
B.

Discussion of Circuit

The antenna is coupled to the recciver
through an adjustable condenser C4 which
may be adjusted from the panel to the
proper vialue for any antenna, whether long
or short. An R.F. choke Lt is connected
directly between the antenna and ground
hinding-posts to permit any static charges
which may accumulate on the antenna to
leak off, and to partially resonate the an-
tenna circuit when a short antenna is used.

The first two tuned-cireunits in the re-
ceiver constitute a band-pass filter having
an effective width of about 12 ke, at 500-ke.
setting and 15 ke. at 1500-ke. setting. This

Front view of the Super-Da-Lite-R broadcast receiver.

By A. S. WARING

adjustment eompensates for the tendeney of
the suceceding eirenits to sharpen up sone-
what mare at the high-frequency scttings
than at the low and results in an effective
8-ke. band-pass effect through the entire
high-frequeney tuning systen.

The two ILE. tubes are coupled to each
other and to the first-detector tube by a

:T_Y
WE AIM TO PLEASE!

Editor, Ravio-CRAFT:

Will you kindly publish an article,
in the near future, on the construction
of a modern radio tuner,

I have made several unsuccessful
attempts to modernize the R.F. stages
of an old “’'26 end '27" set by using
tvpe '24 and '35 tubes. The amplifier
parts and power packs are still O.K.;
there is enough “A” and “B” voltage
to accommodate two or three more
2.5-V. tubes,

A unit like this should be of great
value to Service Men who modernize
old sets.

R. Prck
Philadelphia, Pa.

(This letter will serve to introduce
the R.F. tuner described by Mr. An-
thony Swale Waring. Further infor-
mation on coil design appears in the
articles, “R.F. Coil Design,” by C. W.
Palmer: also, “The Design of R.F.
Transformers,” by Sylvan Harris.—
Technical Editor.)

oscillator circuits, is also the first detectar,
The oscillator is adjusted to tune 175 ke,
higher than the R.F. circnits by using a
series-parallel padding arrangement result-
ing in o minimum te maximuwm ratio of 5.33
to 1 on the condenser, and an inductance
which is 80.49% of the value of the coils
in the R.I. stages.

The output of the first-detector tube is
introdueed into a two-stage LF. amplifier

8 MF.
ELECTROLY-
& TC N,

SPEAKER
FIELD

110V, AL
-

» 250+

(AMPLIFIER CHASSIS)

» TO TUNER

Fig. 2

Schematic cireuit of the power unit suitable for use seith the Super-Da-Lite-R.

rather wuique cirenit. A tuned circuit s
introduced into each plate cirenit, resonated
at 600 ke, and a small eapacity of the order
of 10 mmf. is used to couple the plates di-
veetly to the grids of the suceceding tubes.
The capacity coupling is progressively inore
efficient as the frequency approaches the
1500-ke. end of the hand while the reactance
in the plate eircuits inereases the amplifica-
tion in the tubes themselves at the low-
frequency end, the combination  resulting
in o measured amplification per stage of
between 38 and #1 over the entire band,

A dynatron escitlator, known in engineer-
ing cireles sinee 1924 as the most stable of

using  band-pass  cirenits  throughont, and
tuned permanently at 175 ke, This anpli-
ficr has an over-all amplification of 48,000,
Both grid eirenits are provided with over-
Ioad compensation circuits to prevent the
tubes from deawing grid enrrent and block-
ing on very powerful loeal signals,

A diode deteetor, forined byoa "27 tube
with grid and plate tied together, is used
for the sccond detector. Sinee this type of
detector operates on the same principle as
a erystal, viz, pure rectification without any
natural mnplification rather than the usnal
tube-detection us a distorting amplifier, the
inherent  distortion of the latter is com-
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pletely avoided, and the quality of repro-
duction is reminiscent of the beautitul tone
of a crystal set, which we have often longed
for in an all-tube receiver.

A filter is placed in the output of the
detection circuit. Radio frequeney is blocked
by the R.I. choke L9 and hypassed to ground
through condenser C1t. The comn-
ponent of the rectified current eompletes its
cireuit through R11 which causes o drop
across it which is applied to the grid of V7.

The D.C. component of the current passing
through R11 develops a voltage (IR) drop
across 111 which is direetly proportional to
the signal, and ranges in value from about
1 volt on a very weak signal to 20 volts at
the strength which will just operate the
power tubes without overload

The switch of RI1 is connceted through
suitable filters to the grids of the R.F. am-
plifving tubes, so that with SW.1 up, the
entire  voltage developed across 111 is
added to the normal negative bins on the
grids of these tubes. As a result, the am-
plitication is ordinarily reduced by a value
direetly proportional to the incoming signal,
and the voltage delivered to the andio will
tend  to remain substantially  constant re-
gardless of whether a loud or weak station
is tnned in. The entire dial may be swept
withont any blasting on locals or loss of
DX stations  without ever touching the
manual vohune-control.

andio

The Power Amplifier

The power amplifier is a standard eircuit
using *#5 tubes in push-pull. The ontput of
the receiver is ample to excite these tubes
to their maximmum even on a very weak dis-
tant signal, and would badly overload pen-
todes were it not for their 309, third-
harmonie  distortion  characteristic,  which
latter is alone sufficient to bar them from
any receiver out of which real quality is
expected.

This receiver, operating during the past
three months in the heart of New York’s
downtown skyseraper district, has consistent-
Iy brought in: WTIC (llartford); WID,
WL WCAT  (Philadelphia):  WGY
(Schenectady); WG (Atlantic City); and
WTAM (Cleveland). ‘These stations have
been  received during  davlight hours and,
during evening demonstrations, the receiver
has never failed to produce Mexican and
Pacifie Coast stations v 9:00 .M., F.S.T.
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B

Under-chassis view of the sensitive broadcast tuwer,

Stations on both adjaeent channels to each
of the powerful locals are readily received.

In many localities, the use of antomatic
volume-controls is not necessary., For such
cases, the switch SW.1 is used. When it is
thrown down there is no automatic volume-
eontrol, and when it is thrown up, the AV.C.
is connected. To vary the amonnt of auto-
matic control secured, 11 mway bhe made
variable as a potentiometer, the arm of the
switch being connected to the armn of the
potentiometer.

Parts List

One set Moore “Super-Da-Lite-R” eoils, 1.1,
1.2;

One set Moore “Super-Da-Lite-R™  tuning
coils, 1.3, 1.4;

Ine set Moore “Super-Da-Lite-IR™ oscillator
coils;

One set  Moore “Super-Da-Lite-R™
transformers, 1.5, 1.7, 1.8, 1.9;

One Moore tuned antenna impedance, 1.6,
C4;

LF.

e Moore enameled steel chassis;

One three-gang .000365-mf. clockwise tun-
ing condenser, Cl;

One two-gang 000363-f. eounterclock wise
tuning condenser, C2;

Une Hammarlund  pidding  condenser, C3s

‘Twao l.-mf. condensers, C5, C1i3;

Two S-mf. condensers, C6, C73

Three .02-mf, condensers, 8, €9, Cl0;

One O002-mf. eomdenser, C11;

One hypass condenser, 4 mf,, C12;

One 3,000-ohm volume control R1 with line
switech SW.2;

One 225-0lin resistor, N2;

One 12,500-0ohim resistor, R3 (25 watts);

One 25000-olin resistor, R4 (25 watts) ;

Two 100,000-ohin carbon resistors, 15, 1L6;

One 7,500-ohm carbon resistor, R7:

Two 250,000-0hm carhon resistors, RS, 93

Two 50,000-ohm earbon resistors, R10, R15;

Two 253,000-0hin carbon resistors, 11, R1t;

One 500,000-0hm carbon resistor, 12

One 2,000-ohin resistor, R13;

One 9H0-ohimn resistor, R16G.

L.F
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Complete circuit diagram of the tuner,

Fig. 1

This tuner employs automatic velume-control, band-pass tuning and variable-mu tubes,
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AN IMPROVED
Band Selector

A description of a novel band selector used for obtaining a “flat-topped” response
curve. It uses but two tuning condensers and is the equivalent of four.

HEN a receiver's selectivity (that

is, the degree of separation of a

radio signal of one carrier fre-

quency from undesired waves of
different carrier frequencies) is accomplished
by the usual method of employing a tuned
circuit, or several circuits, the frequency-
response characteristic of the receiver is
rather “peaked” (Fig. 1) since there is
only one frequeney at which the capacitive
and inductive reactances of the circuit are
balanced. At any other frequency there
will be an unbalanced reactance, which cuts
down the response to such frequeney. Thus,
in receiving a modulated wave, such i svs-
tem will receive one frequeney of the band
effectively  and  the other frequencies of
the band less effectively or not at all, with
resulting signal distortion.

Q;- ANT (%]
ﬁ_ll FIG. 2
=13 =C Q L4
"'II s K-
e
s

L

o
QuT-
PUT

v2

L il

¥ OND.

Fig. 2
Diagram ilustrating the manncr in which the
baud-pass circurt is connected,

Band-Pass Filters

in order to overcome this disadvantage,
it has been proposed, in the past, to con-
struct a receiving eirenit in such a manner
that it is, so to speak, transparent for a
definite band of frequencies, instead of a
single frequeney: in other words, its fre-
quency-response characteristie
“square-top™ shape instead of the markedly
peaked shape corresponding to single
tuncd ecirenit  (See Figo 1B). Sneh eir-
cuits are well known and commonty  catled
band-pass filters:  they consist  essentially
of a definite number of individual units or
cirenits, thus constituting a chain of re-
actanees conneeted  alternately in parallel
and in series. Tt is well known that the
sharpness of the frequency-response char-
acteristic of such a filter increases with
the number of filter units: or in other words,
the cut-off frequencies at both ends of the
band become more marked and the curve
assumes a shape eloser to the ideal ree-

assumes  a

By H. F. DALPAYRAT

tangular form as the number of the indi-
vidual units of the filter increases.

Another means, which has been suggested
for obtaining a broad-band reception char-
acteristic in a receiver, consists in the use
of & number of variablte condensers placed
in different tuned circuits (such as the
tuned eircuits coupling successive amplify-
ing stages) and detuning these cireuits in
respect to each other in such a manner
that, by the combination of their individual
peaked resonance characteristics, the band-
pass characteristic in the ontput circuit of
the receiver is obtained.  (Fig. 1B3).

The disadvantage of the latter method
lies in the ncecessity of a great number of
tuning clements in each stage, or a comn-
bination of staggered tuning elements in
several stages, wherehy the construction of
the set is unnecessarily  complicated; or
else the amplification in each of the stages
of tuning does not reach its maximum
amount, since the maximum amplification
will oceur only when exact tuning is ob-
tained in each stage.

urthermore, it has been found, when
using such a filter cirenit in the antenna,
or between the antenna and the reeeiver,
that it is neeessary to use more than two
units for such filter, in order to obtain a
practically  square-top  curve, The condi-
tions of broadeast reception today require
a frequeney-response characteristic in the
receiver which will ent off sharply at the
limiting (high-modulation) frequencies of a
ten-kiloeyele broadeast channel.

Feed-back in the Filter
The writer has applied for a patent on
a new, improved band-pass filter systen,

signal
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especially designed for broadeast reception,
which will have at least a double effective-
ness on the sharpness of the fregueney cut-
offs at the limits of the broadeast channel
to which the receiver is tuned, and with a
small nwmber of filter units (preferably
two). ‘To obtain this cffect, the energy
appliecd to the input of the filter, after
passing the same, is wholly or partly fed
hack, preferably after amplification, to pass
the filter a sccond time; and is, only then,
applied to the receiver itself. By thus
utilizing the filter twice, so to speak, the
effect of a filter having double the number
of cirenit units is obtained and, accord-
ingly, an improved response-characteristic,
as to the sharpness of the cut-off fre-
quencics,

A further object, achicved by my inven-
tion, is that of stable regeneration sufficient
to increase the signal to a considerable ex-
tent, over the full wavelength range of
pass filter action suitable for the proper
tuning; at the same time retaining the band-
reception of signals.

The fundamental eireuit of the regenera-
tive filter is shown in Fig. 25 and a sim-
plified version in Fig. 3. The tube V1,
it will be scen, is connected backwards;
that is, the aerial conpler secomdary is
across the plate. The band-pass filter, de-
signed to  extend the frequeney-response
range, consists of the two tuned circuits
L3-C1 and L4-C2 (Fig. 2). ‘These are
coupled by the small series-condenser Ci,
while C1 and €2 are operated by the same
dial knob. ‘Ihis filter is simple and cheap
in design; and it gives increased sharpness
of cut-off at the edge of the band,

The method of its operation is this: the
input frowm the trans-

(Continued on page G27)
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At o1 left,

over-all vesponse with the three hownmg condensers detwned, and at C.

the response curves at the owtprt of three tuned civenits, a, b, and o

At B, the
the response of the new

band-pass trncr.
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Official 1.etterhead of the
O.R.S.M.A.

VER sinee the inception of lman exist-
ence, there has been recognized a need
for association in one forin or another, This is
manifested in our present-day civilization by the
existence of armics, navies, trade wnions, clubs, frater-
nities, ete.  Kvery profession has its assoeiation and,

By FRED BOEHM

~=RADIOZT

who wishes to join is not financially obligated in
any manner, shape or form. 1t is maintained
for the benetit of the service field as a1 whole and not
as a means of gaining a livelihood.

How to Become a Member

because of them, a conselidation of individual facts is AL Soavice MIns When a Service Man desires to beeome a member
possible. Taken by itself, a faet usually does not have ;- Wi (one of the
mucht meaning, but when verified and added to other © require-
related facts, o nmch more comprehensive  knowledge et g ments is
of the subject may be obtained than would otherwise  The O.RSMA. seat. that he RADIO SERVICE SHOP
he possible, must he a Ay
The radio profession, as well as others of a technieal nature,  Service Man) he ap- )
way be ronghly subdivided into three categories: the seientifie, the plies to the othees of -
engineering, and the service fields.  The first two are beyvond the the Association.  1lis Nome o =
seope of this discussion, but it is the third that we are especially nante is  immediately Adden ar
interested in. placed on file and a o Date __ 193
[ 5 Radio Serviee Men have  printed examination is Rrirs T s
RALPH C. REEDER ﬂ'ttl‘lllpt("ll to muh-'m:u}_\' 'ﬂ‘nr\\'urtlvd‘ to !Illll. Tt Promised I
. T times. fhey have failed in l.hc applieant is on Fossm
i o the past because of lack his honor to take the = e
of sufficient support, Iack examination himself. It Tobes [
TR T of finances, or ek of  has been the experi- | o, S| | !
proper organization meth- ence of the Associa- Labore s For Has ]
SETSHIULD BE IEPECTER: ods. The need for an asso-  tion that when o man = - g I
i ciation of gualificd Service is placed on his honor, il Ew | =
_ Men s apparent. This the examination will Lidw
- need is being pushed into be exeeated properly.
the foreground not only If an applicant fails, T A P
Official stickers of the O.R.5.M.A. by men who have the fore-= he mav take the ex- =0k
sight to recognize ethe ne- amination again after Signatare of
cessity of such an association, but also by that class of “quacks” three months. The rdmm“:—.::.‘nm‘xL;_hm'hh
who, by their consistent frandulent operations, make the demand papers are  prepared ’

for a recognized organization of trained men all the more imperative,

The O.R.S.M.A,

With the above facts in mind, an organization called the Opricrar,
Rano Service Mex's Assoctariox was formed in the fall of 1930
and incorporated under the laws
of the State of New York in

and are graded with
the cooperation of o
group  of nationally-
known organizations which arve: ‘The Crosley Radio Corporation;
Grigsby-Grunow Company; Stromberg-Carlson ‘Telephone Mfg. Co.;
Colin B Kennedy Corpo; RCA-
Victor Company, Ine.; Stewart-

Service Record-card <which also may be sceurcd.

November of the smne  vear,
During the period intervening
hetween that time and the pres-
ent, 15,000 men have responded
to its call. 1t is the hope of
the organization that 100,000 men
will eventually be enrolled. Tt

\ Date 1/28/32
NG

This certifies that

i)
Sl
e
&~

should be  emphasized  that  the HR\{?::s[:f;“:L"e“:x:’ml‘mﬁzf"%rsgi‘:‘R”ﬁ“i'.‘ho';\"
ORSMA, is strictly a non LN as been accepted as 2 mcpiiap of ilie k
profit association, it being main- 5 ) OFFICIAL RAOID SERVICE MEN'S ASSOCIATION £
tained at considerable  expense i nd that we commend him to thajiadio Trade,

el

by a group of influential men
who comprehentd the advantages
to be secured b - such an organi-
zation,  There is no “initiation™
or entrance fee; a Service Man

N° 6843

*F.xecutive Seeretary, Tue OFF1ciAL
Rapig Service MEN'S ASSOCIATION,

OFFICIAL RADIO SERVICE
F MEN'S ASSOCIATION

Harold Tuttle

who has satisfactorily proved his technical

/el

~Secretary, Official Radio Sercice Men's Assoc,

|| and to the owners of radio 1 Fasa dul
| qualified Service Man.

Membership card isswed to members of the Association,

Warner Corpo: RCN Institutes,
Inc.: East-Bay Radio Institute;
Radio T'raining  Association  of
Americas School of Fngineering
of Milwankee; Radio College of
Canada: Radie Division, Coyne
Fleetrieal School,

After the applicant has passed
the cxamination, he receives a
card  which, as may  be seen,
hears  the  photograph  of  the
member and the seal of the Asso-
ciation in order to avoid forgery,

Stationery

There are many members who
correspond  a great  deal  and,
(Continued on page 621)
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Operating Notes

The Analysis of Radio Recesver Symptoms

NOTIIER Monday and it's starting
off as unsual with lots of service
orders. 1 usett to wonder why Mon-
day was always a busy day with the

radiotrician but 1 think it is easily explained
by the fact that people have more time at
houte on Sunday and consequently notice
the shortcomings of their radio.

“Ic make it comc back by wisgling the big
tubes in their sockets.”

Well, let’s sce if the tool hag and collec-
tion of gadgets arc all here. Yes, everything
is shipshape and the nmch-abused (Imt also
much-used) test set is (LK. and ready to
help me “Read “em and Weep™”

“15"

Iere's the first order: “Service Bruns-
wick  15—cuts  off.”  An  carly-morning
“nussage” on the owner's doorbell and the
madd lets me in with the remark, *The radio
is plaving alright now but it cuts off sowe-
limes” ‘That information isn't very helpful,
for a great many things could cause that
trouble, but I hegin a quiz of the maid,

You know, servicing radios is a bit of
“Sherlock 1Tohnes™ stuff in analysis and
deduction, and a chance remark of the set
operator may be a clne that leads dircetly
to the trouble which otherwise might take
lots of valuable time to locate, This is a
typical case for, in answer to one of my
questions, the maid volunteers the informa-
tion “that we make it come back on by
wiggling the big tubes in their sockets”

“Ah™ 1 say, “That’s simple.”” For previons
experience has taught me a trick abomt that
complainy, Plugging in my soldering jron,
1 remove the chassis. The detector is resist-
ance coupled to a pair of parallel *45's. In

Brunswick

By D. C. McCALL

this cirenit, there is a detector-plate resistor
that apparently has no coupling condenser
te the parallel grids of the power tubes, but
there is where the trick comes in. The
coupling condenser is concealed nder the
fiber mounting-pancl and the lead from this
eondenser is brought through this fiber and
the end of the lead connected and hidden
by a drop of solder on the plate-resistor
soldering lug.  Enough heat to make the
solder at this junction run will remedy a
bad conncetion and eliminate the complaint
of “entting off.” 1n fact, 1 always heat this
joint when working on the Brunswick 15
or 22 chassis.

Radiola “60"

And the next order reads, “IRCA G0—lost
its pep.” As T hustle across the lawn in the
early morning sunshine, 1 shoot an eager ¢ye
over the antenna installation. Tt is a clean-
cut job and doesn’t give any signs of trouble
there. The owner is at home and points

“The customer is delighted with the small
repair bill.”

out that the set is dead nntil the volume is
advanced all the way, and then it plays
weakly.

A check of the tubes on an A.C. checker
shows them to be normal. Plugping in the
analyzer, 1 find low pl:ltc-\'ultugc all over
and the “M.A. test” in the plate cirenit of
each tube causes the needle to harely wiggle.
A certain sign of something wrong in the
voltage-distribution system. T suggest taking
the set to the shop for careful analysis.

later, at the shop, after failing to find a
short in the filter or hypass condensers, 1
measure all resistors and check these read-
jngs with the values given in the schematic,

The big, black, carbon resistor (bleeder)
is supposed to be 20,000 ohrus but tests ouly
3,000 ohis.

Replacement of this resistor with a high-
wattage, wire-wound resistor  of correct
value secures a miraculous return to “peppy”
performance in this sct, and the customer
is delighted with the small repair bill, as he
has learned to dread power-pack repairs as
expensive.

Next order says, “Owner refuses to pay
for radio until fixed, complains of peculiar
vibration or distortion on veice. You are
fourth Service Man to he sent. FINX 1T
Brunswick 531" Now that sounds bad. 1
find the owner at home and “sore as a
Loil”™ on the subjeet, e says, *You're the
fourth man out here—hope you surprise me
by really doing something.”

1 ask this man questions until he scems
annoved so T say, “Mr. X, T hope vou will
permit me to ask questions beciuse T am
carnestly trying to get to the bottom of this
trouble and remedy it. And you know,” I
added, *my Company wants to please you
and, hesides, it will be to my credit to fix
il. So please don't take the attitnde that
we arve too dumb to renlize that your satis-
faction is of paramount hmportance.”

1le looks at me peenliarly and says, “I
helieve yvou do want to fix the darn thing,
but all the other guys sent out here seem
to think T'm unreasonable and a bit nutty.”
T laugh heartily and he manages to put on
a weak siiile, the first sign of good humor
he has shown. Then and only then do 1
turn on the set,

1 notice a slight rattle of the speaker
cone but say nothing as T want this man to
tell e what he hears. DBut he seems not to
notice this. Then I switch to “distance™ on

“That's it, hear &7 cricd the customer.
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“Wonder wwhen trith in advertising will appear
in the radio corld?*’

the 1.-D switch (althongh we are tuned to
a loeal station) and reduee the volunme con-
trol. Instantly there is real distortion,

“That’s it.” the customer says excitedly,
“hear it?” Then T explain that the set
overloads and distorts when the signal input
is too great, as it is with the switeh on
“distanee™ and the set tuned to a loeal. Tle
instantly  takes the attituede that T have
proved him in the wrong and he emphatically
denies using the switeh incorveetly, Fur-
thermore he gets sore again,

So T see that T have to “kid him along™
some more. Ile is just dying to see someone
phinge into the insides of that set so 1
decide to satisfy hime at any cost. Sad-
denly, T say, “By Jove! T hear it now.
That’s the voice coil of the speaker rubbing
the field magnet.”™  And T proceed to rip
loose wires, loosen holts, serews, cte. Ile
watches with faseinated interest as 1 show
him how T center the voice-coil spider.

After 1 reassemible ity he says it sonnds
fine and is genuvinely pleased. Bat 1 know
(and T expect he realizes it, too) that when
he turns his switch on *distanee™ and tunes
in a loeal, he will hear his trouble again. But
he hasn’t complained again and he won't
complain again. 1Te’ll be ashamed to. The
hoss complimented me on fixing this instro-
ment—but T think it was a case of “fixing”
the custonmrer.

The next few calls are new sets that have
failed because of had tubes. 1 fix these in
short order, but am careful to explain to
the new owner in each instance that one
or more tubes out of a new set are likely
to prove defective in a few days, and that
this does not mean that the radie is “burn-
ing out tuhes too fast.”

Crosley Showbox
And now here's a “pain in the neck.”
“Crosley Showbox you serviced yvesterday
still euts oft—complaint on your work—no

charge.” Tlow T hate to see an order like
that! DMakes me want to crawl in a small
hole and pull it in after me. The Boss

atways thinks the worst (carclessness on the
Serviee Man's part) on such a call-back,
and it mortifies me every time, although 1
know it’s impossible to bave a perfeet bat-
ting average on radio service.

The day before, T had replaced an erratie
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27 tube in this set and thought 1 had eured
the complaint of entting off. 1 take this
set to the shop and flonnder aronnd some
tine on the wrong track. A thorough check
shows no  detfective resistors,  condensers,
tubes, or bad connections until suddenly 1
discover a bad speaker-cable  where  the
field-supply wires are shorted onto the out-
put of the set (Dynacone speaker). 1 re-
place this cable and the set plays beautifutly
in the shop for hours,

Next day, hefore taking it back to the
owner, I turn it on for final test—and it
cuts off ! While debating whether to smash
it with a sledge hammer or throw it out
the window, a bhright idea comes to me.
Examination shows that the tension spring
on the rotor shaft of the tuning condenser
is adjusted by a collar and set serew on
the back of the shaft. Shaking the rotor
shaft causes the set to ent off.
this collar, clean the contact points, and
then foree the collar haek against the tension
spring and tighten the set serew. Then a
drop of Nujol on the contact hearing, and
the Crosley stavs fixed this time,

1 loosen

PHILCOS, BOSCHS AND
By

Philco Models

Lack of all “B” voltages in Phileo Madels
I and 112 receivers may be due to various
common canses and defeets, wlich are cas-
ily found (if the Service Man knows where
to look for themn). One reason for this con-
dition that is not so readily ascertained is
an open section, or seetions, of the 70-ohm
center-tapped  resistor connected  in the
negative return cirenit of the high-voltage
winding,  ‘This  wire-wound  resistor is lo-
eated adjacent to the 80 socket, and is
indieated in ig. 1

The Phileo 90 series is frequently servieed
beeoanse of hune The close proximity of the
audio stages to the rectifier results in a
certain amonnt of hune caised by eoupling.
The mamntacturer has provided for this, by
furnishing o shield plate whieh must be in-
serfed in ity elips between the pentode tube
and the rectificr. For mininimn hum, care
should be exercised in seleeting the pentode
and first AF. 27 to be used in the receiver,
In most cases, slow-heating 27 tubes have
heen found to develop the least

FUTER CHOKE
- -

)
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Fig. 1
Detail of the powey wnit of the Philco models
111 and 112 recefvers.,

Bosch Models “48," “16,” *17" and “J”

Often the complaint of weak  reception
will be had on the Bosch “$8," ¢16,) “17,”
and “)" maodels.  The uswal serviee pro-
cedure of many Serviee Men in isolating the
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And now an antenna to put up and then
a few more calls on bad tubes, together
with the never-ending explanation to new
custoiners that they will get static even if
the  sct manufacturers’  advertisements
promise thetn “quiet reception on far-away,
weitk stations just like vour locals™ Won-
der when truth in advertiving will appear
in the radio world? But as one Service
Man said, *1t’s up to the Service Man to sell
‘em on the idea of getting a little static
along with the hedtime story.”

Ho-1Tum!  1t's eight bells and the day's
or, rather, the night’s wark is done. Gee!
I'm as exhaunsted as a race horse. As 1
crank np the *Maodel T and head for home,
I wonder if the average person realizes the
hard mananat labor and the nervous tension
of trying to please everyone, along with the
wental exertion required, that fall to the
lot of the radio Service Men®

Oh, well! That just makes home seem the
better place to be. 1lere T am and, Oh Boy,
i wonder if that delicions odor of ham and
coffee is coming from my kitchen? Well,
here’s to hoping!

STROMBERG-CARLSONS

BERTRAM M. FREED

HOWING LOCATION OF soo-o»c;
(:' GRID SUPPRESSORS

Fig. 2
Chassis lavout of the Bosch A8 and 49 series
showing the lvcation of the grid suppressors.

canse of the complaint stands them in good
stead in this particalar case, hecause using
a set oanalvzer will not disclose the tronble
mnless every test is made on that patticular
stage and cvery deviation from the normal
heeded.

Many men use the aerial wire and start
with the Ist R to determine the stage
that is inoperative, hy tonching the aerial
wire to each sereen-grid control-grid cap.
With the set analyzer, an increased plate-
current reading will be obtained as well as
no control-grid voltage, o test which wmany
men neglect. This is caused by an open 500-
ohm carbon resistor in the control-grid cir-
cuit of cither the 2nd or 3rd RF. stage,
and will eanse a marked deerease in receiver
sensitivity and selectivity,  (Fig. 2)

Stromberg-Carlson Models “19” and “20”
A stubborn case of hum in the new
Stromberg-Carlson  maodels 19" and 20"

reccivers recently cansed some bewilderment
on the part of several Serviee Men. lvery
cirenit wonld cheek in proper manner.  Con-
densers were checked for open cirenit by
bridging with others and by discharge test,
(Continued on puge G33)
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The Service Man’s Forum

Where His Findings May Benefit Other Radio Technicians

RADIO-CRAFT
Editor, Ramo-Cravr:

I wish to call your attention to an error
in the cireuit diagram of the DayRad *“T'ype
1" as published in the August, 1931 issue
of “Ramo-Crarr's  Information  Bureaw”
The cirenit of V1 resolves into the follow-
ing:

The circuit doesn’t look prictical with
the plate at a negative potential with re-
spect to the cathode,

In the September, 1931 issue in C. W.
Paluter's  artiele, *The Design of Power
Transformers,” shouldn’t the “Current Draw
(Millinmps.)” in Table I11 be multiplied
by 10%

I realize the tremendous task of putting
out a 100g; periodical so this letter is in
nowise a criticism. If that DayRad diagram
is incorrect, would you wmind printing a cor-
rected one?

A, STRANTMAN,
Mapie Ave., Glenbruok, Conn.

(‘The comments by Mr, Strantinan show
that he takes a keen interest in the colunins
of Ramo-Crarr.

The circuit of the DayRad “Type L1.” tester
is correct, Refer also to the February,
1932 issue of Rano-Crarr, page 475, and
the March, 1932 number, page 550,

You take the second trick; Table [I11
should be mmltiplied by 10.—Technical
Editor.)

HE STARTED FROM THE BOTTOM
Fditor, Ramo-Crarr:

I am 23 yvears old and sinee T bnilt my
first *“‘teaser,” a lot of water has flown
down this old Muddy of ours. Being rather
practieal minded, T alimost inmmediately capi-
talized my yen for radio.

This community hoasts of but 8,000 people
and only two remain of the many  that
called themselves radio “experts™ from time
to time, Needless to say, 1 am one of them
and  the other is 2 newcomer and much
remains to be seen. For that matter, let
me say right here, never underrate a com-
petitors instead, make yourself unguestion-
ably hetter and the public will be quick
to find out,

To me, radio is something more than to
just make a living with, but 1T do manage
to live; and decently. T drive a good ear
and contribute to Unele Sam annually about
Mareh 15,

This business of being a good Service
Man is something to capitalize,  De a little
nwore practical.  Every one of your cus-
tomers, sometime, will be in the market for
a new radio or accessories, and yvou're the
fellow that can sell him. T sell a lot of
radio sets—if in doubt, get in touch with
my distrilmtor. irst of all, don’t hide your
light: vou must constantly remind  your
public of yourself and of what yon can do
for them.

F. J. Kxouw,
Nebraska City, Nebr.

A WARRANTY CARD
Sditor, Rapto-Crarr:

There have been appearing in Rapio-
Crarr from time to tie some very inter-
esting ideas on the business end of radio
servicing, some of which the writer has put
to good use in conducting his own service
buxiness.

om
OMgind Redes Marvitn

Men g Aspmeiat onine —— 19

~. Service Warranty' .~

Repairs and Replacements made by the undersigned on your
Radio, ave hereby warranted against
defective material and work hip for a period of ninety days

from the abave date.

Tobad CONRAD RADIO SERVICE
“Radew Sprcualons™

Pas WASHINGTON, PA

Servien -

Kedp This Card

Fig. 1

The arranty card of Mr. Conrad.

The following method has been used by
ns with very good results:

A personal “thank you™ Jetter and war-
ranty card (a sample of the latter is illus-
trated in Fig. 1) are sent, after the comn-
pletion of every job, to both old and new
customers.  Any Service Man can readily
appreciate the good-will and free publicity
the use of such a letter and ecard will
bring him.

Ilope vou can pass this along to your
many readers, of which the writer is one,

I’. C. Coxran,
67 Wilson Ave., Wushington, Pa.

“RADIO SERVICE”
Editor, Rapmo-Crarr:

Just a few lines from an old timer, one
of vour “Moverx Frecrries™ friends. What
kind of a game has this thing called “Radio
Service™ hecome?

1 have been working with electricity,
wireless  telegraphy, and  so-called  radio,
ever sinee T was a schoolhoy, or, to be exact,
abont 25 yvears. In this period, T have spent
several hundred dollars for hooks, tools, test
apparitus, and experimental work.,  During
my career in the work, 1 have been experi-
menter, student, set-builder, factory service
engineer, and independent radio service op-
evator.  Also, 1 have sold many sets and
acted as Service Man for regular authorized
dealers.

As you may be aware, it is hard enough
for a good Serviee Man in the eity to make
a deeent living; it is next to impossible
for one in a small town to even exist, with
the forces, which T shall deseribe, at work
to hinder and inake it a regular farce to
try to service sets right.

To begin with, the manufacturers make
it just as hard as possible to repair their
sets, without having their own make of
parts which are of a non-deseript variety
of shapes, sizes, and questionable values.
Then, when we Service Men do try to give

the owner some sort of decent assistance
with his troubles (and believe we, regard-
less of these “big guys'® say-so, their sets
have plenty of ifmperfections and careless
worknanship, to say nothing of often times
poor design), the wive (¥) manufacturer
refuses to give us any information; or sell
us parts except at the retail prices, so we
cannot make anything out ot a job,

1lis excuse is, "Oh! we have our own
dealers who leok after that.”  In sowe eases,
they do have a competent service depart-
ment, but in most they do not, which means
dragging the set out of the owner's home,
then sending it to the distributor; in about
two weeks or more, it comes back and [
have noted that in some cases it plays O.K,
and (wonder?) “sometimes it is not a mite
better  than  hefore, regardless of their
“baloney” that their service department is
the one and only,

Now, all this sums up to this, that myself
as well as many other old and experienced
Service Men (and by that, of course, T mean
men who have specialized in this line of
work exclusively) are being forced to give
up our chosen and well-liked line of work,
to take up anything, no matter how un-
skilled it may be, in order to at least make
a living.

Don't
affairs?

vou think it a rotten state of
Gro. G. Mrircueny, Jr.
P. 0. Box 55, Hackettstown, XN, J.

(Moorry  Erectrics—1908 to  1913—was
the first wmagazine published by Mr. TTugo
Gernshaek; its readers have seen nearly the
entire gamut of radio development.

While our correspondent is quite justified
in his remuarks in many respects, it is equally
true that maunfacturers are rapidly learn-
ing that, after all, the radio Service Man
is really their “contact man,” and his say-
so may have wore weight with the average
set owner, who has great respect for his
teehnical ability, than the longest sales talk
of dealers' salesien.  For this reason, ameng
others, many set manutacturers have spent
hundreds of doliars in the preparation of
special “helps,” in the form of service man-
uals, ete., as stated in this department in
past issues  of  Ramo-Crare.—Techuicnl
Editor.)

MORE ABOUT A. K.
Editor, Ramo-Cuarr:

I wish to answer the article by Jack
Levine in regard to AK. serviee manuals

1 agree with Mr, Demma on his arvticle
in the September issue of Ramo-Crarr.

The Atwater Keat Co, will not supply
any but regular dealers with their manual,
1 have a letter here before me signed by
Mr., I, Atlee of the Atwater Kent Co. to
that effect.

1 also have a letter from the Jersev State
Distributors, Inc, 1010 Broad St., Newark,
N. J, handling A.K. products which savs

(Contineed on poge G31)
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The pentode adapter deseribed by Mr. Kearns.

(PRIZE AWARD)

A PENTODE DEMONSTRATION
ADAPTER
By J. Richard Kearns
ANY owners of sets incorporating
a "5 output tube could easily be
convineed of the desirability  of
having their sets changed to 47
pentode operation if they could have a dem-
anstration of the greater sensitivity of this
tube and the tonal effects which may be ob-
tained in their own sets.

ITawever, the *#7 pentode adapters on the
market, designed for plugging into a '45
socket, do not enable the tube to give any-
thing near the results of which it is ea-
pable. It is necessary to change the grid
bias and also to supply the screen-grid with
separafe voltage, not merely to conncet it
in parallel with the plate, as is done by
some adapters, and no self-respecting Serv-
ice Man would he satisfied with this latter
sort of instatlation.

The adapter, shown in Fig. 1, consists
of a five-prong socket in a four-prong base;
the grid, plate, and filament leads being
strapped across from the base to the socket,
with a lead fromn the socket's “K” terminal
heing connected to a clip which can usually
be hooked to the speaker field connection,
or other cxternal high-voltage source, for
the screen-grid potentinl.  There is also a
center-tapped filament resistor R1 inctuded,
with a 1,000-ohm variable resistor RR2 by-
passed by a L-mf. fixed condenser C1, lead-
ing to another elip for the connection to
the chassis. The control is then adjusted
to give correct grid bias, using a voltmeter.

If the demonstration results in o sale,
as it usnally does, the installation is then
made in the proper way, changing sockets
and  resistors inside the sct, the adapter
being nsed only for demonstration purposes,

Of conrse the bias resistor in the set may
he replaced, or shunted by anather, depend-
ing on which is most convenient. The out-
put transformer designed for *45 operation,
while not considered ideal for use with a
pentode, in actual practice works prae-
tically as well as a pentode transformer;
it is seldom necessary to change trans-
formers.

IMPROVING WESTON “537”
ANALYZER
By Joseph C. Yaeger
IKE a great many other Service Men,
the writer was extremely proud of his
Woeston 537" Analyzer when it was the
analyzer, but now when it is necessary to
use a half-dozen adapters to test as many
tubes—and this is done on almost everv
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SHORT CUTS in
RADIO SERVICE

$10 FOR PRIZE SERVICE

WRINKLE
P’revious experience has indicated that
many Service Men, during their daily work,
bave run across some very excellent

Wrinkles, which would be of great interest
to their fellow Serviee Men.

As an incentive toward oltaining infor-
mation of this type, Rapro-Crarr will pay
$10.00 to the Service Man submitting the
best all-around Radio Service Wrinkle each
month. AN checks are mailed upon publi-
cation.

The judges are the editors of Rapro-Crarr,
and their decisions are final.  No unused
manuscripts can be returned.

Follow these simple rules: Write, or
preferably type. on one sile of the sheet,
giving a clear description of the Lest Radio
Service Wrinkle you knmow of. Simple
sketches it free-hand are satisfactory, as
long as they explain the idea. You may
send in as many Wrinkles as you please.
Lveryone is eligible for the prize except em.
ployees of Ravro-Crarr and their families,

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

Send all contribntions to the Lditor, Ser-
vice Wrinkles, ¢-0 Kapio-Crarr, 98 Park
Place, New York City.

Job—it is readily apparent that a great deal
of time is consumed changing and selecting

extra space taken up and the limited range
of tests that ean be carvried ount with
adapters.

It was with these thoughts in mind that
the writer altered his instrwment so  that
it will test all filament, control-grvid, plate,
cathode, sercen-grid and space-charge-grid
voltages as well as plate current.  In other
words, the present-day tubes such as sereen-
grid, wvariable-tiu and pentode  tubes ean
be tested without the use of adapters.

As ks apparent by reference to Fig. 2,
a grid test on sereen-grid tubes, a reversing
switeh for the volt-millimmmeter and a volt
return switeh have heen added.

The reversing switeh is necessary to se-
cure an up-scile deflection of the meter
on A" voltages, cathode voltages and grid
voltages.,  The “VM Return® switelr is used
to conneet the meter return circuit of the
plate and grid circuits to cither cathode or
“IF—" The cathode connection is uscd on
ordinary tubes, and the “F—" is used in
testing pentode tubes.

Shopping around for parts that would
fit in the available space required consid-
crable time. The grid test for sereen-grid
tubes is an ordinary Yaxley push-button
Jack switch of the S.P.VL, variety, ‘This
is placed in line with the other two push-
button  switches  in the lower left-hand
corner of the panel, and lengthwise with the
bottom cdge, Fig. 3A. (A piece of the tri-

the correct adapters, to say nothing of the (Continned on page 628)
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Fig. 2

Schematic diagram of the improved MHcston 537 analvser.

It is now able to test practically every

type of tube available,
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Radio Service Data Sheet

KENNEDY SUPERHETERODYNE SHORT-WAVE CONVERTER

Short-wave eonverters aiml receivers have re-
cently Dbeenn sold in such large numbers as to

require the expert attention of the average
Service Man. The Kenmedy Model 54 Con-
verter, mannfactured by Colin B, Keunedy

Corp., South Dend, Ind., for instance, contains
nnmerons points of particnlar interest to Serv-
ice Men who previously have ouly attended to
the peculiarities of standard broadcast receivers.

The Model 354 converter operates on the
superheterodyne principle, aml therefore inchides
a first-detector——a 24 tube, and an oscillator—
a '27, VYFilament power is obtained from a
built-in transformer; the "I} potential is ob-
tained from the stamlard broadcast receiver,
which also furnishes the remaining portions of
the superheterodyne circuit—that is, the LI,
amplifier. secoml-detector. andie amplifier, main
power pack; the “C”’ potentials are derived in
the usual manner—as the potential across
cathode resistors.

Of conrse, some broadcast receivers may al-
ready incorporate superheteradyne circnits.  In
sich instances. the combination of converter
and receiver constitutes a '“double superhetero-
dyne,” in which the converter’s tube arrange-
ment wonld be referred to as first-detector V1,
and first-oscillator V2; and the suhsegnem tules
i the braadcast receiver then will he designated,
respectively, as: first R, secomd-detector;
secomd-oscillator; 1.1, amplifier; third-detector;
mdd andlio amplifier.

Parts replacement vahies: Resistor R1. 10,000
ohms; R2, 100; R3, 25.000; R4, 50,000; RS,
§,000. Condenser C, oscillator tuning; Cl. main
wping; €2, L1 trimmer; €3, C4, 0.1-mf.:
C5. (6, 0.25-mf.

‘The plate current obtained from the standard
broailcast receiver for operation of the cunverter
is very slight, and adds uo noticeable burden to
the power supply of most sets. Two wires, for
supplying this power, come ont from the side
of the short-wave unit, and are to be connected
to the long-wave (broadcast band) set. One is
a Dlack lead which is connected to the “*gronnd”
bindiug post on the long-wave sct; the other

(Model 54 “Globe Trotter”)
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side of the reproducer fickd coil Glynamic re-
producer), to the speaker wire or counection
carrying a filtered 13" supply, or (iuside the
chassis) to the positive eml of the voltage-
divider resistor.

Any source of I3 voltage from 150 to 250
volts is snitable. It should he obtained from
some point in the long-wave receiver speaker
or filter system. where it will receive fairly
good filtering and he relatively free from hum.

A lower voltage. well-filtered, is more to he
desired than a higher voltage with a large
propertion of N.C. modulation.

Obtaining this plate supply is very simple

on many receivers. such as the Kennedy Maodels
210, 310, 220, 320, 1030, 632, 426. 526. 726,
and R26.  In these, the I’ supply may be
taken from the tip-jack terminating the Dblack
speaker wire. In Kennedy Models 42, 50, and
53, it may le obtained at the speaker termiual
panel from the sile of the field winding which
is common with the speaker-trausformer primary,
Similar points for conuection, on other makes
of receivers, are usually located without any
difficulty. The correct terminal may unsually
be quickly found hy testing from chassis, or
ground, to the various speaker terminals. It
should rarely e necessary to go inside the

is a red lead, which is counected to the negative
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chassis to find a source of """ power.

1f Jiffienlty is had in getting the unit to
operate when initially hooked np, and the “B”
source is suspected. 90 to 135 volts of °
batteries may temporarily be tried.  The red
wire, of conrse, goes to the plus 137 lead, the
black wire to the long-wave receiver gronnd
post as before, and the negative "B lead tu
the same ground post.

‘'he anmtenna amd ground wires are entirely
disconuected from the long-wave receiver. They
are to be connected to the posts marked “an-
tenna” and “ground” of the short-wave unit,
anml left there permanently.

A\ wire is also comnected from the antenna
post of the long-wave set to the hinding post
on the tear of the short-wave chassis marked
LAV, Ant.”  This wire should he as short
as practical to lessen any chance of Dbroadeast
stations leing picked up and heard in addition
to the short-wave signals.

It will be mutal, facing the rear of the chas-
sis. that on the left-hand side a wire has heen
hrought out which may le conuected to either
one of two small binding posts near the end
of the hase. The purpose of this is to adjust
the ontpnt impedance of the nnit 1.2 to that
of the antenna input circuit of the receiver
with whieh it is to he used. The Kennely
models previonsly mentioned have “high impe-
dance” autenna circnits aud therefore reguire
this wire to be an the wpper hinding post. In
douhtful cases, this wire may be tried first on
one and then on the other, with the unit oper-
ating, aml permaneuntly left where hest results
are obtained.  These connections are indicated
on the diagram aud the photographic illnstration.

The output of the short-wave unit is tuned.
1t is set. at the factory. for Lest operation at
about 1,525 kc. Naturally, the long-wave re-
ceiver dial must be set at this peint for short-
wave reception, and left there. The R.F. por-
tion of the long-wave receiver Dhecomes the
I.F. tuner and amplifier of the “‘short-wave
superheterodyne.””  Just past 1,500 ke., a poiut
easily reached on almost all broadcast receivers.
has lbeen found most ddesirable.  The volume
control on the long-wave receiver also acts as
the volume control for short-wave reception;
while finding stations, this control is to be turnel
full on,

In the eveut the long-wave receiver will uot
tune past 1.500 kc., or a strong local Droadeast
station interferes at that point, the output fre-
quency tuning may be altered slightly to avoid
the difienity.  An adjusting screw for this
tuning may be reached through a hole in the
rear of the chassis. It is located near the
impedance adjusting wire il binding  pasts,
aml is to be adjusted with an fusulated sCrew
driver.

Set the main land-selector switch SW.1 on
the position marked *“15-25 meters,” tune in a
station (music or code) at abont 30 on the right-
hand dial.  Then adjust the screw described
until the left-hand dial also reads approximately
50 when correctly tuned in.  This adjustment
then holds for all wave-bamnds,

For best results, particular care should le
taken in the installation of the antenna for
short-wave reception. Tor instance, it should
be clear of metal and gronnded ohjects; and
its lead-in should not he enclosed in metal con-
duit.  Mso. the antenna and  ground leads
should not be twisted together, or run tightly
parallel for any considerable distance.

The right-hand dial of the short-wave unit
(looking at the front of the instrument) might
be termed the ‘“‘station-finding dial.” operating
variahle condenser C. It should be adjusted
very slowly in order not to pass over the signals
of the desired station. At the same time, the
left-hamd knob, controlling wvariable condenser
C1, should he rotated so that the dials read
approximately alike.

RADIO-CRAFT
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Radio Service Data Sheet

RCA-VICTOR RADIOLA MODEL M-30 AUTOMOTIVE RADIO SET

(Automatic Volume-Control—Push-Push Power Amplification—9 Tubes)

Automotive radio receivers have been under-
going a change, with the primary ohjective of
olaining in automabiles comparatively the same
over-all  efficiency which exists in the less
mobile “home™ installation. .\ close approach
to this degree of perfection is obtained from
the Radiola Model M-30 receiver, manufactured
by RCA-Victor Co., Camden, N. J.

The values of the compontnts of this rcceiver
model are as follows:

Condensers €1, €2, (3, tuning condensers,
18-325 mmf.; Ct.\, C2A, C3\, trimmers, 4-50
mmi.; C4. padding condenser, 720 mmi.; C4.\,
padding trimnter. 10-75 mmf.; (5. trimmers,
13-75 mmi.; C6. trimmers, 140-220 mmf.; (7,
745 mmt.; C8, C10, 0.25-mf.; C9, Cl11, Ci12,
b l-mf.r C13, CI4. .0024-mf.; (15, C16, 0.5-
mf.; C17, 4 mi.; C18, C19, .018-mf.

0sC.
e

1T DET. RF,
£

(IN REAR)

Resistor R1,
R3. 40.000 ohms:

10,000 ohms;
R4, RS,

R2, 6,000 ohms;
30000 ohms: Re6.
170 ohms; R7, 0.5-meg.: RR, 28,000 ohms; K9,
0. 1-meg.: R10. 1. meg.: RI1, 3,500 ohms; K12,
4 ohms; RIX RI14, 270 ohms: RI5, 1.200 ohms;
R16, 70,060 ohms: R17, 50.000 ohms.

The Model M-30 receiver has heen designed
with partienlar regard to case of installation
and service.  Properly installed, freedom from

F

,____..__._..__T___ -

interference should he experienced with the re-
ceiver operating at full sensitivity. . \pproxi-
mate operating voltage and current values (ob-
tained on a \Veston Madel 547 test set), taken
with the volume control set at the *minimum’

and “maximum’  (maximum values shown in
parentheses) positions are as follows:

Filament potential, V1 to V6, V9, 6 volts;
V7. V8, 4.5 velts. Cathode-to-heater potential,
VI, V4, I8 wvolts; V2, 10 wvolt; V3. 6 volts;
V5, 12 wvolts; Vo, 15 wolts; V9, 10 (5) volts,

Control-grid-to-cathode (or filament) potential,

V1 05-volt; V2, 3 velts; V3. zero; V4, L.
(0.5) volt; V5, 10 velts; V6, 2 volts; V7, V&,
20 volts; V9, L (9) volts. Sereen-grid-to-
cathode potential, V1, V4. 100 (70) volts;
V2, 42 volts, Plate-to-cathode (or filament)
potential. V1o V4. 136 (135) volts; V2, 150
volts: V3, 45 wvolts; V5, 110 volts: V6, 165
volts; V7, V8, 155 volts; V9, 15 volts. [Plate
current. V1, V4, zero (4 ma.): V2, 0.25-ma.;
V3, V6, 3.5 ma, V5, 0.5-ma.; V7, VE, 1.5
ma.; V9, zero. Screem-grid current, V1, V4,
zero (1. ma.); V2, 0.1-ma.

Automatic  volume-control tulbe V9 is con-

nected to the cathode circuit of second-detector
V'3, Fhe change in the hias voliage of V'S,
due to fluctuation of the signal. is applied to
the control-grid of V9, resulting in a drop
across ate resistor R7 whieh econstitutes the
controt-grid hias for the R.IF. and L.F. tubes.
As the value of the plate eurrent in a tube
is a direet result of the voltage applied to the
grid. a greater plate current in V9 gives a
greater voltage drop acress the resistor in its
plate cirenit and thercfore a higher bias on the
L. aml R.F, stages, resulting in less sensi-
tivity, and vice versa; previous N V.C. systems
have operated on different principles, Manual
volume-control resistor R17 varies the blias on
the control-grid of V9,

The total “A” current is 2.83 amps.; “D,”
12 ma, min, and 25 average max. The power
outpit rating of this receiver is 2 watts, This

high rating is a result of “push-push” (or
“class B'") power outpmt, which has heen de-
seribed in detail in past issnes of Rapto-Crarr;
notahly, the January and February. 1932 issues.

To adjust these circuits, dismount the chassis
Put do not remove its connections or the flexible
cable. Balance the R.I, circuits at 1400 and

RED AND
YELLOW
A

EEN
RED AND
GREEN

TTTT

BLACK AND
“*RED TRACER |-f‘ BLACK

INTERNAL CONNECTIONS OF CONDENSER PACK

600 kc.. using a No. 5 Spintite. and an insu-
lated screw driver. \When the dial indicates
150, the tuning condensers should bhe fully
meshed. adding condenser C4 comes into con-
sideration when the 600-kc. adjustments are
bheing made: its trimmer C4.\ is then adjusted.
while the main coudenser gang is rocked bhack
and forth for maximum dJeflection on the vutput
test meter,  During these adjustments, \'9 must
be removed from its socket.

For the LF, adjustments. at 175 ke.. it is
also necessary to remove the chassis from its
mounting brackets,

Iusufficient volume-control by means of R17
may be due to the use of a tube of wrong
constants for V9.

In the receiver, the tubes are arranged in
two rows, In one (left to right) they are:
V3, V2, VI, V4, V5, V8; in the other: \'9,
Ve, V7.

PUSH-PUSH A.F. VOICE

- g
CHASSIS, | peo ano | o o
) Bty R 05§
—— ~
¥ YELLOW E
A" uoT \‘,5‘-“","‘—“”55 o CONNECTION CHANGED ANOBWE Ly CE-:‘:LLW—
G O 4=t 7% 3 TO DOTTED POSITION IF L __n ACK—
betin.osie. GREEN 1 .~ “A+"ON BATTERY IS
BLACK,RED TR. 2 [ GROUNDED IlL J’ RECEIVER
MANUAL vio R‘é, a:-l" L “lll CHASSIS -
"Ewa R7 -" + ‘COoNtreL DAL R1S i
$225V ~r T Lamp ~ \'g CONNECTION CHANGED
E] TO DOTTED POSITION IF
+|eov,-r-[-n- “A+"ON BATTERY IS
RED FUSE GROUNDED
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The Bulletin Board for Our Experimental Readers

A GENEROUS CORRESPONDENT

Editor, Rap1o-Crarr:

1 have been buying Ramo-Crarr ever
sinee it has been published and, needless to
say, 1 have secured much valuable help and
information from its pages.

I am an experimenter to some extent,
and 1 note what Mr. A. L. Ellison, of
Ilwaco, Wash., has to say about a 175-ke.
“super,” using the 2-volt tubes.

I have just built such a set, for my own
private nse, and from the Pacific Coast have
heard KDKA and WABC with good volume
on enr phones, and many Middie-Western
stations on the loud-speaker.,

If this gentleman, or anyone else, would
like to have any details, or if you your-
selves wonld care to have the information,
I would be glad to send the information
along. The set I have assembled will bring
in KDKA (980 ke) alongside of KJIR
(970 ke.) and XED (961 ke.) hetween
KFWDB (950 ke.) and KJR (970 ke) 1
expect to get better than this when I finally
get the 2-gpang R.F. and Ist-Det. condenser
lined up.

WLW, WTAM, and WGN come in like
locals, when the weather is right, with some
noise  however, but that should be bhetter
later on.

I will be glad to send photographs and
circnit diagram to anyone who may bhe
interested.

P. R. Howarp,
¢/o The Mercauntile Ins. Co. of America,
315 Montgomery St., San Francisen, Calif.

(The letter of Mr. Ellison, referred to
by Mr. Howard, appeared in the November,
1931 issue of Ramo-Crarr, pages 281 and
J08.

We sincerely hope Mr. Howard's poke
is well filled with “what it takes,” so that
he can fill all the requests he will receive
in answer to his generous offer.—Technical
Editor,)

FROM A MINISTER

Editor, Rapo-Crarr:

You have started me off on Volume 111
of Rapto-Crarr, and 1 like it. What will
you give me the first two volmues for? Then
I will have it complete up to date and will
e sending you my subscription for the
future numbers.

Though T am a minister, 1 consider myself
somewhat of a Radio experimentalist and
mathematician. 1 get great glory out of it
It carries me so completely into the realm
of the infinite and the divine, and even
more so than does the science of astronomy.
Then too I realize that 1 am dealing with
scientific facts rather than with the philo-
sophieal and suppositional and hypothetieal,
It adds inspiration and glory to all my
seriptural and spiritual understanding of
divine and eternal realities concerning the
soul,

W. Gayrorn James,
Minister, The First Baptist Church,
188 1¥°. Lorain Street,
Oberlin, Okhio.

(A limited number of Ranio-Crarr vol-
unies 1 and 11 are still available: and at
the special “club” rate of $5.00 for the
two.—Technical Editor.)

A SCREEN-GRID PORTABLE
Editor, Rap1o-Crarr:

T milt the “Pentode Portable” described
in the September, 1931 issue of Ramo-Crarr,
bt instead of wiring it for nse on the
A.C. line, 1 Imilt it as shown in Fig. 1,
for use on batteries. 1 am using a type
2 screen-grid tube and one 33 pentode
power tube.

Also, 1 am using only 90 volts on the
plate, and the results are surprising in
volume and distance.

I am using a choke coil instead of an old
andio transformer; there is no “C” hattery;
and for smoother control of regeneration 1

ZANT_ 250,000 OHMS S-MEG
% 2MEG.; et él..’.?;'.?g OL-MF. = ~90v, +
MF.
: k | 7 SPEAKER
e CONTHOL “apm l\ I
3 s —0-90V. +
$ 3
3 .r v2
E ¢ 0-90V. +
GND-. L-MF, ] r—r.' 2=
= - (E_ [ > o a-""B-"
L CHASSIS  $0,000 OHM vAR./ RES. 45V, + [T

Fig. 1

Mr. Kock's improved circuit arrangement of the

Ravlo-Crarr “‘Pentode Portable.”

Page

wired into the screen-grid circuit of the
sereen-grid  tube a  50,000-ohm  variable
resistor.

There is no difficulty in separating the
following stations: WGBF, WsM, WCCO,

KSTP, WGN, WsUL, WMT, WMAQ,
WEFAA, WHAS, KWKH, wWOC, WIIO,
KMOX, and WENR., Station KMOX

comes in almost as loud as WOC, which is
only 10 miles away.

I would be very much interested to hear
from other experimenters who may have
wired the “Pentode Portable” for hattery
operation.

Hexgy F. Kock,
c/o Kock’s Radio Shop, Blue Grass, lowa.

(One version of a battery model “Pen-
tode DPortable” is the initinl deseription in
the August, 1931 issue of Rapio-Crarr; it
uses a type '12 tube, and the *33 pentode.—
Technical Editor.)

AN “INSIDE OUT” TUBE?
Editor, Ranio-Crarr:

I have among my collection of unusual
and antique tubes, one recent addition, a
26, with the standard R.C.A. markings on
the base, and with the Cunningham etching
ingide the glass. Is it a rebuilt tube, a
factory “buly,” or what?

Perhaps one of your readers has come
across a similar case, and can explain the
contradictory markings,

Ray Icrcuess,
50-62 §8th St., Woodside, L. I., N. Y.

OH! MR. GOLDBERG!
Editor, Ramo-Crarr:

I have been a subscriber to your maga-
zine sinee its inauguration and, to my pleas-
ure and profit, have never missed reading
a copy; also, 1 have had the privilege of
seeing in print several of my contributions
in the *Radio Kinks” department.

I do not reeall anything in the way of
burlesque  exeept your two recent ads on
racio sets, and T am wondering  whether
vou have ever contemplated a “Nut ldea”
department.  If so, the idea T am about to
present might serve as a starter; and if not,
I submit it to you for whatever it may be
worth to use as is, or to be elaborated upon.

By way of introduetion: to determine the
correet spelling or definition of a word, we
refer to the dictionary; for other informa-
tion, we use the encyclopedia, for geopra-
phy, the Atlas; for dates and events, his-
tories; for what ails us, the patent wedicine
almanacs or Dr, DBrinkley; and so on,

ITow often does the radio listener hear
a song or tune and, having missed the an-

(Continued on page 630)
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Some NOVEL RADIO
XPERIMENTS

(PART I)

NE has only to glance at the chassis

of a modern radio set to realize

how “wonderfully and fearfully”

they are made.  Even the wiring
diagram looks terribly complex, and vet the
principles of radio reception are very sim-
ple, and under suitable circumstances may
be demonstrated without  tubes, erystals,
phones—with practically nothing more than
an aerial and o tin can. Of course, such
methods are not efficient, but they assist
greatly in making clear the fundamental
prineiples involved.

The rather unusual experiments to be
deseribed call for considerable power, but
as there are a large nimber of broadeasting
stations in the country, cach with its sur-
rounding population, a great many experi-
menters will doubtless find themselves fav-
orably sitnated.  In the present case, the
experimients were made about a block dis-

A N
14

By JOHN D. ADAMS

N this page are described what we

call *Novel Radio Experiments.”
Various means of receiving radio pro-
grams without the expenditure of any
power in the receiver are described by
the author and a brief explanation of
the theory underlying each operation
is also given.

One point should be borne in mind—
in order for the reception, as described,
to be duplicated, it is necessary that
the receiver be located very close to
a powerful broadcasting station—say,
for example, within one-half mile of
a 10,000-watt station,

In the forthcoming issues of Rabio-
Crart, additional similar experiments
will be described.

Al

I

Q T

Fig. 7
The flamcnt of ihis tube rceeives power from
the broadcast station.

tant from a 500-watf station (KTAR) and
more than sufficient power was available.
As there are now stations having ratings
all the way up to one hundred times this
amount, . very considerable increase in
distance will generally be found practicable.

Requirements
The first requirement in making all pos-
sible power available is to provide a good

aerial, a low-loss coil, and a tuning con-
denser, all conneeted as in Fig. 1. No defi-
nite sizes can be given in regard to the coil
and condenser as these will depend on the
wavelength of the station being used. In
general, however, it may be stated that the
resistance of a condenser is higher at the
smaller readings, in consequence of which
the coil should be planned so that tuning
oceurs when the rotor plates are pretty well
turned in.  The coil should he wound with
heavy wire—nat smaller than No. 18—and
have a space hetween the turns about equal
to the diameter of the wire. DBell wire niakes
a good coil, and if cotton-covered wire is
used, some string should he wound with the
wire to scenre the desired spacing,

Te tune the aerial cirenit approximately
(to see whether the power is on, ete), the
writer makes considerable use of a flash-
light Ewap, the two terminals of which are
connected through a single loop of heavy

1

L\

LS

/ |
2 CELL ADJUSTING TOBACCO
r FLASH LIGHT ;- Screw - OAN LEAD
LAMP 4 4

S HEAVY TIN

I CAN

=~/

Fig. 1, left.
Fig. 2, left center.

The first requirement of the *potverless receiver’ —a low-loss antenna circuit,
The resonance indicator used to tune the anteuna to resonauce,

Fig. 3, right center. _{u assembiv viete of the “tebacco-can’™ recciver.

Fig. 4, right.

Diagram of connections of the “tobacco-can” recciver,

Vr_f

L

Fig. 5, above.
Fig. 6, below,

Revised antenwa circust,

The '‘cigarette’” receiver,

copper wire, as illustrated in Fig. 2. When
held near, and parallel to, the turns of the
aerial coil, the lamp burns very brightly.
In fact, one of the small sized auto-lmimps
lights up to full brillianey.

PPossibly the simplest conceivable installa-
tion for radio reception would be to pro-
vidde an aerinl of just the right length
(so that neither coil nor condenser would
be required for tuning), and then connect
the lead-in to a short length of very fine
wire, which in turn would connect with the
ground wire. This fine wire would talk,
and yet ervstals, tubes, coils, condensers
and phones have all been dispensed  with.
While we cannot arrange such an aerial
without a lot of trouble, the principle can
be readily demonstrated by using a tuned
aerial, and cmploying for the fine wire the
filament of a '7T1A or 01\ tube,

Construction Details

Bore a hole in the center of the bottom
of the base, and then insert the end of a
file or a nail, and break off the end of the
stall glass tube used in sealing off the tube.
This adinits the air and will let the sound
come out if a small rubber tube is run
from the hole to the ear. A better way,
however, is to drill a hele in the top of
the glass bulh, using a picee of 14-in, cop-
per tubing with emery powder and a little
turpentine,

Do not attempt to drill this hole until
the air has been let in at the lower end.
The tube may now he held to the ear like
it head-phone if flexible leads are soldered
to the two filament prongs. The writer ex-
perimented with & E3-meter wave, and got
good results when the fikunent was inserted
directly in the aerial eircunit.  With shorter
waves, which wonld reguire a smaller load-
ing coil, possibly better results would be

(Continued vn page 629)
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FIDELITY IN
HOME RECORDING

A general description

HEN the kodak camera was first
introduced to  the public many
years ago, it created quite a fu-
rore, and people were quite satis-
fied with the results as long as anything
vis visible on the print.  After the novelty
had worn off, the amateurs became more
exacting in their demands. ‘The finished
produet had to be more than a good imi-
tation—it bad to be perfect. It was not
enough that the snapshot was recognizable,
but the surroundings had to he reproduced
faithfully and the contrast between the sub-
Jject and the background had to he exactly
like the real thing.  This entailed many
vears of research and development on the
part of the manufacturers; today, the can-
cra is so constructed and the film so per-
fected that even a child can operate a cam-
era and obtain perfect results,
With home recording, the story has heen
very much the same. The novelty of hear-
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Fig. 1, above.
Fig. 3, below.

Single-button response cnrie.
Tiwo-brtton responsce enrve,

ing one's voice reproduced” has worn off,
and now the amateur is demanding a record
that, when reproduced, will be hard to dis-
tingmish from the real voice. It is fortu-
nate for the home-recording enthusiast that
present-day apparatus is so highly developed
that no real research work is reguired of
the manufacturers to finish apparatus that
will make and reproduce a faithful record-
ing. It is simply up to the amateur to
abtain this apparatus and to use it in an
intefligent manner,

The deseription and use of apparatus has
been  discussed in detail in previous ar-
ticles: it is the purpose of this article to
show how the apparatus shonbd be selected
and  what engincering  requirements  are
necessary for faithful recordings.

Choice of Microphone
In the selection of the microphone, one
has a choice of several types. ‘The single-
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of the factors governing fidelity in home recording

By GEORGE J.SALIBA, S.B.

button earbon, the two-button carbon, and
the condenser microphone are all readily
adaptable to home recording,

An average single-button carbon micro-
phone has the characteristic shown in Fig.
L Tt is noted that this characteristic rises
rapidly from 100 to 500 eyeles, then flattens
out up to about 2800 cveles, and from that
puint falls off very sharply, In other words,
there is a variation of 8 DI between 100
and 2800 cycles.  In any electroacoustical
device, the maximmm allowable difference in
level over the centire range is between 2
and 3 DB, and it is readily seen that this
type of microphone is not suitahle for re-
cording if good results are desired.

While voice may he recognizable through
this instrument, the sharp cut-off around
2800 cycles makes it absolutely useless for
any mmsical work.,  ‘The carbon hiss is an-
other objectionable  characteristic—beeause
it makes the letter “s™ very hard to repro-
duce, giving the effect that evervone talk-
ing through it has a lisp,

The double-butten carhon microphone is
the type bhest suited for home recording,
Fig. 2 shows a simple cirenit using this in-
strument, It is cusily scen that, as the
diaphragm is actuated by the voice waves
making it move in cither direction, the cur-
rent through one side of the transformer
will increase while the current through the
reverse side will deerease.

This cffeet contributes to the elimination
of microphone hiss cansed by the normal
enrrent flowing throngh the earbon gran-
ules, as well as climinating distortion eaused
by even harmonics. Bt oalso eliminates any
cffeet of the microphone current upon the
transformer, since the battery current flow-
ing throngh  the microphone  transformer
creates opposing magnetic fietds, and there-

fore is balanced out.  (This is similar to
the action taking place in the primary of
the output transformer in a push-pull am-
plifier—LEditor.) A well-constructed two-
button microphone has a characteristic as
shown in Fig. 3. The curve is flat, within
3 DB, from 30 to 6000 cyeles, and this is
more than enough to reproduce all of the
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Fig. 7

A simple and incrpensive drive.

frequencies necessary  for good recording.
No frequency above 6000 eveles is ever put
on the air from a broadeast studio,

The condenser type of wmicrophone, no
douht, is the instrinnent for perfect re-
cordings—but its high cost and the cxtreme
wre required inits use wake it imprac-
tical for the average home-recording en-
thusiast,  1ts characteristic is very flat from
the lowest audio frequeney to well ahbove
7000 cveles. Tt has no internal noise, and
there is no danger of any trouble, such as
packing, developing during recording.

The microphone eonsists in its essentials
of nothing hut two metal plates. One is a
flat brass disk, called the “back plate”
andd the other is an extranely thin, tightly-
stretehed civentar sheet of durahinmin, catled
the diaphragm.  This diapheagm is spaced
001- to 002-in, from the back plate and
well insulated from it.  These plates to-
gether form a small condenser, from which
the microphone derives its name.  Sound
waves striking the diaphragm cause it to
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Fig. 5, left,
Fig. 6, right.

A flexible conpling betweeen motor and turntable “takes up" rapid variations fn speed.
In this case, a spriug is used to absorb speed wvariations,
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move slightly toward or away from the
back plate, and thus vary slightly the ca-
pacity of the condenser.

Figure $+ shows a circuit of this micro-
phone with its associated amplifier. Since
the capacity of the condenser transmitter
is very small, the capacity between the

CONDENSER €1 .006-MF. T1
MICROPHONE pg .o vi Py
| L]
T
b
- ]
Lt / / /3
>
! ( f
R1 R2 c2 R4
2MEG. | 5MEG. 2Mr. 80
TO
AMP. CASE g rg $
g. Rt I vt‘ﬁ'c%
GND. 6v. +200v. TO AMP,
Fig. 4

An amplifier suitable for use with o single-
button carbon microphone.

leads from it to the grid of the first am-
plifving tube must also be kept very small,
and that is the reason that the amplifier and
transmitter are always built as a unit.

Amplifiers

It has been the custom in the past to
say that an amplifier was faithful if its
frequency charncteristic was flat from the
lowest audible frequency to the highest
practieal audible frequency. In a previous
article, the characteristics of wuplifiers that
were suitable for recording were discussed
and the transformer-coupled amplifier was
recommended because it gave the most am-
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plifieation for a given investment than any
other type. When we start to consider
fidelity, we must forget about cost.  An
amplifier that has a flat characteristic over
the entire audible range is the most suit-
able for a recording systew if the finished
product is to be reproduced on a very effi-
cient systen.

Unfortunately for the home recordist, his
reproducing system will not he efficient if
he uses the samme wmplifier for play-back
that was used for recording, due to the use
of the thorn or fiher needle. This type of
needle is notoriously inefficient in the re-
production of the high frequencies.  The
shape of the needle and the material of
which it is made, prevent the fine high-
frequency modulations from  being repro-
duced faithfully. As a result, frequencies
above 3500 cycles are praetically inaudible
and this is detrimental to good quality. It
can therefore be said that the reproducing
system has a drooping charaeteristic, and to
compensate for this, the amplifier must be
so constructed that its curve rises to com-
pensate for the falling characteristic of the
reproducing end.

Fiiters

In all previous discussions, the subject
of turntables has been treated only from
the standpoint of power; that is, the only
requircment of the turntable motor was
that it have sufficient power to pull the
record under the heavy load of the record-
ing head. In addition to this requirement,
fidelity imposes other demands. The turn-
table should run at a uniform speed at all
times and should be thoroughly filtered
against sudden live changes and vibration.
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A good test to determine how a turntable
is bebaving is to record a sustained note
and then play it back on the same table.
If the note warbles, that is, has a sort of
a tremolo effect, then it is a sure indication
that the turntalde is not thoroughly filtered.
By filtering is meant that there must be
no rigid connection between the motor and
turntable.

CARBON GRANULES MIC. TRANS.
(RHEO. PRI, ”
~ 10
il AMP
»
oarr” oS
e SEC

Fig. 2

Conncctions of e two-button carbon microphone.

Several examples of turntable filters are
shown in Figs. 5, 6, and 7. In Fig. 5, the
motor is mounted on a rubber cushion and
the bolts are run through holes larger than
their dimneter. A rubber washer is used
so that any vibration that is set up by the
motor is not transferred to the cabinet and
table, 'The flexible rubber coupling trans-
mits the rotary motion to the turntable and
it is thus seen that this coupling absorbs any
sudden speed changes in the wotor,

Figure 6 shows another form of filtering
that is very effective. A hollow tube is
driven by the woru gear, and on the upper
end of the tube is mounted a disk which
has four screws on it. Fach pair of screws
serves as a mounting for a steel spring.
Between these two springs rests an egp-
shaped eam which is fastened rigidly to

(Continued on page 631)

DISSECTING A MODERN SET TESTER

HIS month, we shall continve with a

discussion of the analyzer section of a
set tester, the first part of which was dis-
cussed in the February issue.

It will be observed that an “A.C-D.CY
toggle switch is connected across the “Multi-
Meter” inovement for the purpose of adjust-
ing the meter sensitivity for average pul-
sating and for direct eurrent and potentiad
vilues, and for root-mean-square (R.M.S5.)
vahites in alternating current and potential
measurements,  All alternating power speci-
fications are usually in terms of “R.M.S”
vitlues as measured by ordinary service A.C.
voltmeters. For resistance measurentents,
the “Multi-Meter™ is most sensitive when
this switch is in the “A.C.” position. With
this switch in the “*A.C." position, the full-
seale current of the “Multi-Meter” move-
ment is 360 microamperes, The full-scale
movement current is 300 micrommperes with
this switeh in the “D.C” position,

The “Multi-Meter” and its shunts and
multiplier resistors are separately calibrated
and are interchangeable for replacement or
service purposes.  The “Multi-Meter” and
resistor connections are shown in schematic
form in Fig. 3; its power circuit is shown
in Fig. +. It will be observed that the
“Multi-Meter” is not in any analytical cir-
cuit until a push button is depressed for

* Chief Engineer, Supreme Instrnments Corp.

(PART 1II)
By FLOYD FAUSETT*

the desired reading, thus affording a maxi-
mum of protection to the *Multi-Meter” at
all times, and enabling the user to connect
the weter for any desired test while observ-
ing the plate-current reading of the “Milli-
Ammeter.”

The separate 2-scale “Miili-Ammeter” is
included in the analytical and tube-checking
cirenits for the plate-current readings which
are indicated on this meter without requir-
ing any switch manipulations other than
depressing the “Lower Scale Mils.” push-
button for more discernible readings of
plate currents less than the lower range of
the “Milli-Ammeter.”

This arrangement of the two meters pro-
vides sinltancous plate-curvent and poten-
tial indications, and climinates the breaking
of the high-voltage plate-circuits by switch
action with consequent overloading of the
filter systemms of radio receivers.

Mecasuring High-Resistance Circuits

In the design of modern radio receivers,
the use of high-resistance coupling circuits
introduces errors in practically all voltage
measurements, hecause of the “multiplier
effects™ of the resistors in the coupling cir-
cuits of such radio reccivers. Furthermore,

potential measurements will vary with dif-
ferent ranges of ordinary service voltmeters
applied to high-resistance cireuits, so that
the voltage readings published by a radio
manufucturer may he found quite different
by the Service Man when analyzing with a
voltieter of the same sensitivity but of a
different range from that used by the radio
manufacturer.

Such differences are much less likely to
erixt in milliammeter indications, and these
factors make it advisable to rely more upon
plate-current and less npon voltuge readings
for indications of amplifier-circnit condi-
tions. During the analysis of a radio tube-
socket, a normal plate-current reading gen-
erally indicates that the proper potentials
are applied at all terminals of the socket
being analyzed, so that a more rapid analy-
sis ean he made of the radio by undertaking
current measurements only.

When the manufacturer’s data pertaining
to a particular radio are not available, a
radio man can determine from the tube
manufacturer’s data the plate-current speci-
fication for a particular type of tube for
normal operating purposes.

The probable circuit defects correspond-
ing to various plate-current variations are
tabulated in the complete instruction hook-
let which accompanies the Diagnometer.

(Coutinued on page 620)
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~-W. Recerver

(PART 1I)

In the preceding issue of Rap1o-CRAFT
appeared Part I of this description of
a new design in all-wave superhetero-
dyne receivers.
is the use of only one coil in the oscil-

lator; its harmonics permit coverage
of the 16- to 550-meter band.

Its particular feature

HERE is mucl justification for auto-

natie  volime-control in short-wave

radio receivers to climinate the ef-

feets of fading, but it must be borne
in mind that it is no panacea for all fading
troubles.  To begin with, of all the so-
called automatic volume-controls found on
counmercial broadeast receivers today, only
one has been anywhere near true antomatic
volume-control—and that exmnple has been
obsolete for a year and a half or more.
Sneh automatic volumce-controls® as  are
found today are “blast climinators” only,
for they will not hold powwer-out put constant
for normally wide variations of signal volt-
age, which is the prime requisite of aunto-
matic vohune-control,

T'rne automatie volume-controls have three
disadvantages,  The first is that receiver
sensitivity rises automatically to a maximum
between signals, so thad as the set is tuned
between  signals it sounds  terribly  noisy,
The second disadvantage is that if it holds
constant the volume on a fading signal, the
noise level nust fade up and down Dbehind
the sigmal if it is at all weak, sinee a fading
signal will almost invariabhy fade through
a range of from quite close to—or below—
the noise level, to well above jt. Such a
condition daoes not make for enjoyable re-
ception, as the third drawhack likewise dnes
not.  Signal fading is usually  caused hy
ground and sky waves arriving at the re-
ceiver progressively in and out of phase,
and this often results in serious side-hand,
or modnlation, distortion as welt as varying
volime.  Automatic vohmne-controls  can
onty hold volume constant, or nearly  so,
at best, and cannot correet varying distor-
tion, or, relatively, varving noise level,

It has been helieved bhest to include it in
the receiver deseribed here, sinee nneh of
the extreme distanee-reception of short-wave
sets is indulged in for thrill rather than
entertainment, and  if antomatic  volmne-
contre! can in any measure facilitate log-
ging the call of a station many thousands
of wiles away, even though it may not be
Silver- Marshall.

President, Inc.

By McMURDO SILVER

able to make for an enjovable program, it
is of enough benefit to justify its inclusion.

Description of Receiver

In the March, 1932 issue of Ramo-Crarr,
the receiver (8-M 727) cmbodying the de-
velopment described above is illustrated by
photograph, and its eircuit diagram is shown
in Fig. 2. In the current article, the re-
ceiver is further illustrated by Fig. A, and
its operating curves are shown in Pigs. 3,
4+ and 5 1t is a ten-tube, all A.C. super-
heterodyne having but one tuning dial to
tune from 16,5 to 550 meters, or 18000 to
550 ke. Basically, the cireuit consists of
a tuned 24 screen-grid first-detector, tank-
tuned 27 oscillator, *27 harmonic generator
tube, two stages of 4#65-ke. dual  tuned
(ganged), or Siamese, *51 vario-mu LIT. am-
plifieation,  '27  automatic  volume-control
tube, *27 second linear power audio-detector,
push-pull 47 pentode output stage and ‘8o
rectifier.

Starting at the left of the cirenit dia-
gram, Fig. 2, there is seen what appears to
be a quite complicated switehing arrange-
ment, which, however, is actually very sin-
ple.  The double-hladed switell serves to
conneet the "21 first-detector grid cither to
the secondary of the hroadeast-band antenna
transformer, to which is permanently eon-
neeted the proper seetion of the gang tun-
ing condenser, or to suceessively connect it
to one of the four short-wave antenna coils;
and in each case, to pick up the short-wave
tuning condenser, a 200-mimf. midget type,
which is the auxiliary, or trinnoer, tuning
adjustment for short waves. The upper
switeh serves only to disconnect the antenna
fromn the broadeast-band  primary and to
reconncet it to the first-detector  grid
through & permanently-adjnsted  antenna
compensating  condenser  for  short-wave
operation,

For broadeast-band reeeption, the ‘27 os-
cillator is directly coupled to the 24 first-
detector by a small conpling coil in the
first-detector cathode lead, while for short

waves the oscillator is coupled to the proper
short-wave coils by small conpling coils, all
in series, in the ’27 harmonic generator's
plate circuit.  The lower portimn of the
switceh, thercfore, serves only to include this
oscillator coupling coil in the first-detector
cathode lead for broadeast-band reception,
or te cut it out of the circuit for short-
wave reception.  Actually, the upper and
lower sections of the switeh in Fig, 2 are
only S.P.D'T. switches in action, but are
physically five-point switches in order that
they, being ganged to the main band-selee-
tor switeh, may maintain one set of con-
nections throughout four successive positions
of the coil selector switch.

It will be noted that the single tuned
broadeast-hand cireuit preceding the first-
detector employs an extremely efficient in-
ductance of fairly large size, insuring an
excellent ratio of irmage-frequeney sclectiv-
ity, as well as making for a 2 to 1 increase
in signal-to-noise ratio as against the use
of a Siamese, or dual pre-selector  cireuit.
The short-wave antenna cirenit is likewise
single tuned, and beeause the tuning range
of cach of the four short-wave antenna cir-
cuits is considerably wider than the har-
monie range of the oscillator which it is
initially intended to utilize, and as this an-
tenna circuit is separately tuned, it is pos-
sible to utitize cither of the two possible
oscillator  points  for any  desired  signal,
and to develop other combinations of dial
settings for a short-wave signal (say be-
{ween 165 and ) meters).  If this condi-
tion existed in the broadeast band, it would
ke a sertous drawback, but on the rparsely
populated short-wave bhands, it permits the
choice of an optimum point for any given
station  at  will, and is an appreciable
advantage,

In examining the first-aetector cireuit,
two bypass condensers will be noticed shunt-
ing the bians resistor R, one a .1-mf. paper
conddenser, and the second, a smaller mica
sondenser.  The rewson for this is that the
larger valne is desirable on the broadeast
vand, but its impedance rises too high on
the very short vaves, so it is additionally
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Sclectivity graph of the Silver-Marshall Model
727 recriver.

slunted with a eapacity satisfactory for
the very short waves,

The oscillator circuit is o typieal tank-
tuned arrangement such as is found in all
this year's $-M sets, and needs little special
description,  To its plate cireuit is coupled
the grid of the harmonic generator tube
V3, with, of course, an isolating condenser,
and grid 1esistor.  This tube is hiased well
below the cut-off point, so that it would
normally draw no plate current, by the
bleeder resistor wnd auto-bias resistor close
to it in the diagram. It draws plate cur-
rent, however, since the oscillator is always
feeding it voltage, but it generates the har-
monics used for heterodyning on the short
waves as a resnlt of its excessive hias. It
is operated at a full 180-volt plate potential,
while the oscillator tube is fed through a
resistor resulting in an operating plate
potential of abont 90 volts as is customary.

The LF. Amplifier

The LF. amplifier is not partienlarly un-
usnal, unless it is in the use of “Litz” coils
in order to obtain a high degree of selec-
tivity at its frequeney of 465 ke, All these
transformers are dual tuned, the gain per
stage being hetween 90 and 100 with the
51 variable-mu tubes used.

The automatic vohlumte-control tube is
scen in the diagram just below the two
LIF, tubes. Tt functions as a rectifier aetu-
ated by the LY. earrier voltage. This it
rectifics and applies to the LF. control
grids, this operation serving to maintain a
balance between the signal voltage appear-
ing at the sceond, or audio, detector grid
and varving signal inputs.  Its grid is
coupled to the plate of the sccond LF, tube
through a condenser C19 and R.F. choke,
while all audio modulation orviginally appear-
ing on the signal carrier is filtered out by
an aundio filter consisting of a resistor in its
plate lead and two bypass condensers. This
is necessary, since it is actnated by a modu-
lated LF. voltage, yet must turn out a sub-
stantially pure D.C. biasing voltage for the
LE. tubes.

This system of automatie volume-control
is just exactly that, for it will hold all sig-
nals from about 20 microvolts absolute on
up to constant output, and it is in no sense
a “blast eliminator” such as is usually found

RADIO-CRAFT

masquerading as automatic volume-control,

Because of its perfect operation, it is im-
possible to tune accurately to the peak of
a carrier by ear, since in tuning it will cause
response to appear rectangular in terms
of dial readings against volwme, For this
reason, a tuning meter is included in the
circuit. ‘This meter is in the cathode lead
of the LF. tubes and, besides serving to
provide an initial “C” bias, reads their
pliate current, plus carrier voltages, as the
stt is tuned. Thus, by means of observing
carricr deflections on this meter, the set
can be accurately tuned to a signal without
the distortion that might result if it were
tuned only by ear, and some side bands cut
if this were not done accurately (due to the
extreme selectivity of the LF. amplifier).

The output voltage of the automatie
volunie-control tube is developed across a
resistor R18 hetween its plate and ground,
the resistor being inchuded in the grid re-
turns of the LF. tubes. Thus, with a signal
so weak as to develop no,voltage across this
resistor, the LF. bias is low and sensitivity
a maximum.  On a strong signal, the ree-
tified voltage runs the LF. grids negative
to a balance point, which represents full
output of the second-detector,

Obviously, vohune control cannot he in
the LK. portion of the circuit if the opera-
tion of the automatic volume-control is to
be unhwupered, und it, therefore, takes the
form of an audio control—a potentiometer
in the second-detector plate cireuit.

Because the sensitivity of the set, hut
not its volume, is controlled entirely by
signal strength, it will jump to maxiuum
sensitivity between sipnals and, in eonse-
quence of the very high sensitivity, show a
quite high noise fevel on no signal. s soon
as a signal is received, this noise drops out
except in the case of very weak signals,
when the signal-to-noise ratio will be what
would be had without A.V.C. An ANC.
does not hoost noise in any way of itself,
but it dves make it mmore apparent between
signals due to the autematic rise of sensi-
tivity when no signal is tuncd in—which is
another way of saying that it facilitates re-
ception of weak stations since it automatie-
ally housts sensitivity for them.

Examining the photograph in the March,
1932 issuec, the chassis is seen with the top
of the large shield honsing the gang con-
denser and all coils but the oscillator re-
moved.,  The four short-wave eoils are
clearty visible, as are the gang condenser,
600-ke, oscillator trimmer screw adjustment,
and the quite large broadeast antenna coil,
with its small oversize primary visible in
its center.  The tubes are, right to left,
27 harmonic genervator, 27 oscillator, "24
R or first-detector, two 51 L1°, tubes,
27 audio detector, *27 A NV.C. tube, two 47
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pentodes and 80 rectifier. 'The tuning me-
ter is seen above the dial (actually, centered
over the dial), and the LI, transformers in
the three, round aluninmmun cans, their trim-
mers  accessible  from below,  The power
transformer is to the left of the dial, and
the awdio transformer at the left rear.

Looking at the bettom of Fig. A, the
placement  of parts is  reasonably self-
explanatory, the wave-change switch is seen
next to the short-wave antenna tuning con-
denser, and behind it the shielded oscillator
cail. The antenna compensating  (scries)
condenser is scen at the left-rear corner of
the chassis, near the antenna and ground
binding posts, The control arrangement
scen from the front is, left to right, on-off
switeh and volume control, tone control,
tuning, short-wave antenna tuning, and five-
point range-selector switeh,

The dial is divided into five differently
colored sections, corresponding from left to
right, to the five successive positions of the
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Quverload graph of the S-M 727,

range-selector switch,  The four left, or
short-wave, scetions are calibrated directly
in megacyeles, and the right section in kilo-
eveles from 350 to 1500 ke., less the final
zero, or from 55 to 150, This greatly facili-
tates tuning, and reduces “hunting” to set-
ting the dial to the desired point and simply
adjusting the short-wave antenna trimmer
for greatest noise or loudest signal for any
setting of the dial,

In Figs, 3, 4, and 5 appear performance
curves of the set. From Fig. 3, the sensi-
tivity is scen to vary from 1.8 to 2.8 miero-
volts absolute, which is fully adequate for
any  American  location,  (Actually  these
figures have been made low—as low as any
set that is ever passed by inspection, prac-
tically all heing held to less than one nicro-
volt absolute,)  Fig. + shows a hand width
of 28 ke, 10,000 tines down, which simply
means absolute 10-ke. selectivity.

Figure 5 is gnite interesting, indicating
the power output in watts plotted logarith-
wically  (as it sonnds to the ear) apainst
microvolts inpnt. It will be seen that the
power output reaches practically a maxi-
mun at 20 wicrovolts absolute input, and
remiains constant  (at whatever the volume
setting may be) from there on up.  The
fidelity curve is flat to a couple of decibels
from 40 to K00 cveles, and then falls off
very sharply indeed to insure absolute 10-ke.
selectivity and freedom from hiss,

An afternoon and evening of playing with
the set in Chicago will bring in at least one
broadeast station for every dial degree,
also, police stations all over the country,
plane to ground conversations, television

(Continued un page 632)
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RADIO-CRAFT KINKS

Practical hints from experimenters’ private laboratories.

(PRIZE AWARD)

A DYNATRON VACUUM-TUBE
VOLTMETER
By C. W. Melotte
N Fig. 1 is shown the wiring diagram of
4 vacummn-tube voltineter 1 nse.  Its
advantage is that very small voltages
can Dbe measured with it without the
use of an ultra-sensitive meter.

2MEG.

Fig. 1
A “dynatron” V.T. woltmeter circuit,

An ordinary 0-1. milliammeter is sensitive
enough to measure such small voltages as
would not operate an ordinary V.T. volt-
meter using the more standard three-element
tuhe. An input of 0,05-volt gives a reading
of approximately 0.2-ma.

The potentiometer is used to accurately
adjust the plate voltage to the correct op-
crating point,

(Fundawmental construetional data on VT,
voltmeters are contained in the article, “A
Gooseneck-Type VT, Voltmeter,” which ap-
peared in the Febrnary, 1932 issue of Ramo-
Crarr—"Technical Editor.)

A VOLUME.CONTROL METHOD
By Vincent Campbell
IA.\I writing this “Kink™ not knowing
whether the method to be deseribed has
been used before,

Recently 1 decided to build a four-tube
regenerative receiver which 1 knew  would
give me excellent volume and tone. But
here arose the problem of obtaining a real
volume control.  Of course | teicd the an-
tenna control and “B” lead control, but all
I could obtain was a continuous whistie,
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My, Campbell's idca of good wvolume control,

$5 FOR A PRACTICAL RADIO
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upon pnblication of the article.
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ible for the prize except employees of Ranio-
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received for the next month,
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Department, c-0  Ramo-Crarr, 98
Place, New York City.
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After some time, I finally hit upon the
tuethod to be deseribed which gives control
ranging from the merest whisper to territic
vohune,  Perhaps von conld use it in your
scection.

The seetion outlined in dotted Hnes in
Fig. 2 is the control. I have used a Cen-
tralab 500,000-ohm modultator and a 02-mf,
fixed condenser, ‘The positive “A™ and nega-
tive “BY lead connects to the center post of
the resistor; the condenser on the end of
the resistor to the grid of the R.F. coily as
shown,

Ilere's hoping you can pass this on to
anyone who wants a good volume control.

A UY PLUG-IN COIL
By W. G. Ruppenthal

ERILAPS this method for constructing
P:l UY plug-in coil will intercst other
readers,

The base is eut as indicated in Fig 3
so that it is a tight fit in the fiber tube
used for the coil form, A cirele with a
Y-in. radius is Jrawn in the center. A
horizontal diameter is then drawn, and where
it interseets cach side of the circumference
of this circle, a mark is made. From each
of these two points, ares are drawn with
F-in. radii in order to intersect the circle
above the diameter.

From the center, a vertical line (90 de-
grees from the horizontal diameter) is
dropped until it alse intersccts the circle.
These five points of intersection are drilled
for either 6/32 or 4/32 machine screws;

if G732 screws are used, the threads will
have to be filed off a little where they go
into the socket. 'The manner of winding
the forins is left to the constructor.

Small holes are drilled in the base to
let the coil leads out.  Iloles 1/16-in. in
diameter are drilled through the fiher into
the base, and wooden pins are then driven

COILFORM  HOLES FOR COIL
- . LEAD
II/BAKEUTE
"R,
P . i g0
-uY- ﬂ{ms-os om.l
CoIL FORM 1 OFoitm
Fig. 3

Mounting coil-tubes to a plug-in base,

in and cut off flush to hold the base and
coil rigid if there should be any tendency
for them to separate.

A PHOTO-TUBE RELAY FOR
UNIVERSAL OPERATION
By C. H. W, Nason

ONI". of the writer’s friends is a stage de-

signer. e huilds pretty models of stage
sets with trick lighting effects,  The other
night he suggested that a photo-clectrie relay
wonld be a nice adjunct to onc of his display
scts. The trouble was that the “gadget” had
to opervate on cither ALC. or DL.C., regurdless.

A few moments of thought followed by a
half-hour or more of intensive soldering re-
sultedt in the arrangement shown in Fig, 4.
It will he noted that the new *37 autonwtive
fube with a heater operated at 6.3 V., 3-A.,
is used. The filmuent is lighted through a
series resistance and the device may thus be
aperated on either ACo or D.C. 110-volt
supply circuits.

The grid bias is made variable by means
of a potentiometer connected between cath-
ode and ground. This shonld be adjusted so
that the relay does not trip under normat
light conditions. ‘This permits the romn to
be illuminated without such indireet illumnin-
ation of the photo-¢ell affecting the opera-

(Continued on puge 633)
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Radio-Craft's Information Bureau

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but -

please observe these rules:

Lurmsh sutticient information, and draw a carcful diagrem when nceded, to explain your meaning; use
only one side of the paper. List cach guestion.

Those questions which are found to represent the greatest general interest il be published here, to the |
extent that space permits. At least five weeks must clapse between the receipt of a guestion and the 1'}
appearance of its answer here.

Keplics, magasines, ctc., cannot be sent C. O. D.

Inquiries can be answered by mail only when accompanicd by 25 cents (stamps) for each separate question.

Other inguiries should be marked “For Publication,” to aveid misunderstanding.

SEARS, ROEBUCK 4.TUBE MIDGET
. e 900.000 OHMS 30000 OnmS TONE CONTROL SW. OR VAR RESISTOR
RECEIVER BANDSEI\.ECTORi e } 00025 | 60OV, / voice DYN. N
) =K== rasor W | DETTME | olMF arF coIL REPRODUCER SW.
(133} Mr. T. T. Carlyle, Ilouston. Texas. Ltz ! ‘51 ¢ ¥ '4;’ /Tl \ ¥ P/
(.1 Kindly priut in the Information Dnreau [

of Ran1o-CRAFT the schematic cirenit of the Nears,
Roelnick midget radio receiver which employs only
fonr tubes, including the rectitier; a band-selectar
is part of the design.  The first tube is a type
'35 or '51 variable-mm, which functions as first
R.F.: this is followed by the detector. which is
a screen-grid type ‘24 tube: the last tube in the =

)
QuTPUT
TRANS.

QOOV.
SO1-MF.

receiver portion of the circuit s a type 47 peu- c4
tode. resistance-capacity coupled to the (etector; 200 OMmS ] a
the rectifier is an '80. N 300000 (4
(1).2) Is there any convenient method of chang- AL \ \ OHMS mim 8 MF 8.MF . 2 ~
ing the tone of the outpwt? On some types of Tl 1&'0:: Sinas 3 T Img.,
programs there is a slight “‘drummy" effect. . Neatla D S000HMS> () == 1320 OHMS A.C.
(A1) TIn Fig. ().153 is showit the schematic cir- o
cuit of the Scm'i. Roebuck 4-Tube Midget Receiver. Fig. Q. 153
Operating potentials are 1o be measured at a Sears, Rocbuck Company's Midget Receiver circuit, incorporating o wvarigble-mu '35 R.F. tube,
line voltage of 110 and with the volime control screcu-grid "24 detector, and 47 pentode, and showing, at “X" the mauncr of adding tove control,
full on; the readings (on a Weston Model 547
set-checker) should approximate the following fge Adjust the length of the antenna to the re- be desirable to increase the proportion of “highs™
nres:  Filament potential, \'l. V2. \'3. 2.4 valte: quirements of individual localities. To take ad- in the reproduction. This may he conveniently
V4. 5 volts. Plate potential. \'1. 250 volts; \'2, vantage of the adjnsting vanes on the variable  accomplished by changing the effective valie of

65 volts®; \'3, 230 volts. Control-grid potential. condensers (from front to hack, they are in this YhC_ output "):1’355 condenser C4 by CO"N‘}"i“g in
VI, 2.5 volts; \'2, 2.5 volts*; V3, 16.5 volts.  grder: C1, C2, C3), the circuit should Le aligned  series with it, at *“X,” a variable resistor  of
I'late current, normal, \'1, 4 ma.; V2, U.4-ma.; at 1,500 ke., 1,295 kc.. 800 ke.. 750 ke. and 550 0-50.000 ohms: of course. an off-on switch may

V3. 35 ma; V4, 30 ma. C(each plate). Sereen- ke.  The degree of hand selection is determined be used instead. if satisfactury tone results when
grid potential, \'1, 90 volts; \'2, 37.5 volts®. Space- by the inductive compling of coils L1 and 1.2 this portion of the circuit is open-circuited.
charge gri«l. V'3, 250 volts.  Readings (*) are (A.2)  The receiver diagramed in Fig. 0.153 is
comparative only, and are not true potentials, due exceptionally well balanced for the reception  of
to the resistance of the meter. most programs; however, in some instances it may THE GAROD E-6, USING THE
'99 AND '10
ANTENNA {1,509 OHMS 1500 OMmS 1500 OHMS 00025~ REC (I54) Mr. Carl E. Feltingham, Akron. Ohio.
-9 N 26 ! ‘26 ‘\ ‘26 Ll \\ e (0.1)  There has recently come into the shop for
service a {iarod E-6 receiver for which it does not
seemn to he possible to lucate a service diagram. Any
= ooL- assistance in this matter will be greatly appreci-
Y —.MF, ated.  The chassis utilizes one of the oll type ‘99
1 20 e’ tubes as a detector. and a type ‘10 tube in the
/ ,_°__".'.'. 0“;‘,5 power outpit circuit.  What are the connections of
00025- A this receiver .’lI-I'll power pack?
WME 7 it 1M 850 _(.\.l) In hg. (._).134.\..'11)|)c:lr5 the schematic cir-
) ME Dl OHM\S cuit of the receiver chassis: the power pack is Fig.
.l-MF/ L L 2 e - ().154010; the cahle connections are shown in Fig.
L{ 4 [ a4 %J (LI54C. M available parts values appear on the
L [(, Id = 5 4 __\ diagrams.
-A- vOL. 4007 g g 005 DETLJJ
N ONTROLfoRMS T O gwimend juv.l T daad B

1L 3 s RECEIWER, T
_n. —tk e _. 5,000 OHMS .25-MEG. .5-MEG. F — il
B L.MEZ \AU“E . (EACH) 1y / T2 2 /m ] “— " LONG ANT © ©SWORT ANT,
110V, 3 3 =
AC, ’ : T > P - . ===
1 I AAAAAR RECEIVER
1 2 [ I/ WY CABLE POWER UNIT
1 SlEgP l D \ GREEN I‘ ]
Fl @ \ -1-MEG SREEN o W @ I {[["
| 20 “LMF ; :
/ o S —ous S ||
e L CC BALANCER WHITE WITH BLACK TR, | if
| — A WHITE wiTH BLACK TR | 1.5V, |
BLACK WITH BLLE TR J . e ADJUSTER
| Atk Wi Gep T ® DET. F-
T g &3 5 P o Aty @ ,
- ” . o B4 :
CaL.5. COuPLIN 4 ot 3 T.‘B-" B8+ A
S L ESeter sPeAkEr W7 T BT s of = i) e A
Fig. Q. 154 Fig. Q. 154C
At A, above, the schematie circuit of the Garod -6 receiver, wchich incorporates a tvpe ‘99 detector. Receiver-to-power-pack  cable  connections of

At B, below, the diagram of the E-6's potwer pack; the powcer tube is o ‘10, the Garod Mode! FE-6 set.
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Pentode
Variable-Mu
and Real

Volume
Control

RADIO FANS! What a
ridin? A powerful new 11-
tube super-het, at an nnbhe
lievably low priee. Leeeption
caual to fifteen ordinary tuhes
—in a perfectly balanced, non
oseillating, nonp-ridinting, super
heterodyne TEN-TUNED circuit
with resnl antomatie volume con-
trod that bolds those powerful
Jocals down to the siue volune
ax  the distant  stations and
counteracts tlhat annnying fading
on wedk stations. ‘Two Push-pull
Ientode power output tubes with
twice the power and feur tinwes th
sensitivity of ordinary +4i's—and
Multi-Mu  tubes, together with o -
24 tirst detector, gives yon SEX
SCREEN GRINDS. ‘These gix screen
Frids. lo;.'utllu-r \\'tith :'m: 2\7 ;:scil i T E R M s R d Th . '
ator second detector. irst L L amt

murtomatic velume st rol—the  -N0 ea lSo
thhes—gives total of ELEYEN TUDRES as low as
The use of @ band-pass orF  preselector 55_00 DOWN New Zealand User Hears New

stige, together with Multi--Mu full range R .
tubes, wnkse this rulio actually surpass York ond Other Stations Eight

10 K. C. seleetivity. Absloutely eliminates Thousand Miles Distant
those noisy singimg “hirdies” and anneyhee ernss talks Yow'll he
positively mmnzel and delighted  when yon see this sensational I would stack my Midwest up
new set--hear the beantiful mellinw, cathedral ton know what aginingl any other make of set on
it means to have that pin-dot selectivity and noegualed sensitivity the market. 1 have a log of 111
together with true tene ridelity. stations. ‘Midwest gets ‘e all over
Ie convineed- TRY ‘\ MIDWIEST 30 DAYS BEFOREK YOU BUY. the workd 6 stations in New
% CR L B M T L A el el T UL L T
; 3 . b 1in Chinn, 2 in Tndia, 1 in Cuecho-
slovakia nnd Cratislava. 2 in Hono-
A L L - w o R L D — A L L - w A v E Iulu. and a tetal of H6 stations in
] ) the 1. 8. AL ineluding New York,
P ;Nu s Jh\ 'lllll\\'l-sl now offers, if de Cincittati and Los Angeles. T have
e \/‘-_ 3 ‘?j sired. ALL-WORLD — ALl receivedl WTIC on two  different
/ w ) ."P{\ =5 A WAVE rec(\pno_ll. The new frequencirs tlzo Siam ~Radio
{ M l-Dw ‘&S l L . sclfvpo\\'e_rod Midwest Con- ankol.” This ix a log whieh would Complete Line of
SLFY - e verter with a powerful 9 or be hard to eeclipse by any other Cunsoh:n
_Al.l + %All PPy 11 tube super-heterodyne st of any power.”
WORLD 'WAVE (" brings in short and loug FRED W. MORLI?Y The bl FREE rataleg beautifully
‘1 [ kX wave brondeasts from every Hawke's Buy, New Zealad, .fr-fl“v:m\'l‘iillv-('!-]fu m::\m:‘llec l'n?L‘gu:-(-"
N where—15 1o B30 meters. Hhchhoy and Lowhoy models.

e -
-
? ){ f EOIR= =Py o AMAZING FREE TRIAL OFFER
Never hefare in the history of radio have sueh powerfnl sets PR
leest effered at Midwest's amazing b ices. Deal diree . : A - .
:(i‘:!”.\'l’l I'IT;:\"}~1bE'[F\:':l'c':‘c:r\t' il L/ll:ltk tl;:?\ J!:r!]l‘l:c-\r's 'I(ll"lt l‘t‘m ‘Y|0|‘|‘r”clnluttill.'r ND BIG BEA"TIFUl CA Al'oG
will reaelh you splen v packed, rigidly tested with everything
in place rewdy to plug No o bling! Fatertain yourselt for
20 days abrolutely MR -the: de. Save up to 50 per cent in
buying direet from faero insure satisfaction-—deal direet with
the world's veteran radio huililer—MIDWEST.  And don't forget

—overy MIDWEST ontfit is hacked hy an absolule guaraniee of
saligfaetion.  You take no risk

MIDWEST RADIO CORP.

Dept. 60 (Est. 1920) CINCINNATI, O.

MIDWEST RADIO CORYE,,
Dept. 60, Cincinnati, Ohio,

Withit  ofdigation send me your new 1932 eatala

g 2 1 € ar complete
&!rlull of 13 undd 15-tube All-World, All-Wave Conblnatlon, 4-tube I()un
verter and et - e tero e 1 UClOTY Drire eusy  ternl
amd liberal 30-day free trial offer. This is NOT an order

AddTeRS) T § S T T =R

|
|
|
Namo . : cronaial AL et ek e e[k F I
|
|

F----
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CONFIDENCE

(ENGLISH READING)

s RADIO TUBE
@, TESTER

Patented
1932

$59.50 et

FOR REPLACEMENT
TUBE
MERCHANDISING

JEWELL 31/, INCH METER USED
The Confidence Portable Radio Tube

Tester is the latest advancement in the
Art of testing tubes—it is marvelous—
select your tube, press two buttons and
in English it tells the condition—
emission, spacing of elements, plate
impedance, presence of gas—in fact
everything necessary to know about
the condition of a tube, all prede-
termined and interpreted into English.
Originators of BAD—GOOD—GAS
readings. Indicates on one jeweled
lamp every possible short in a tube,
High resistance cathode to heater
shorts indicated.

This is the first scientific merchan-
diser of radio tubes—simple of opera-
tion—fool proof and has the confidence
of your customers,

Take advantage of the free trial
offer and  unconditional factory
guarantee.

Manufactured by

APPARATUS DESIGN CO., Inc.
LITTLE ROCK ARKANSAS

Counter type $59.50 net, Meter faces cus-
tomer otherwise the instrument is same as
Tortable except it is housed in an attractive
black leatherette covered counter housing.
Phc'lnls are mounlerl on side panels reading

"Free Tube Testing.'

Also a special utility counter housing can
be supplied at $10.00 for quick insertion or
withdrawal of Poertable instrument for
counter use,

Buy through your jobber or ask
us about free trial plan and
also easy payment plan.

Also Free Tube Sale Plan
Printed Matter
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GRIEF #nd RADIO SERVICE

By D. V. SIMPSON

UREING the eight or nine vears I've

heen servicing radios, I've spent quite
a bit of seemingly unnecessary time trying
to locate trouble which 1 thought complex—
only to find a broken wire or bad conneetion
which I, in my chagrin, thought should
have been found immediately. Perhaps it
should, but it wasn't! Unlike the “old days,”
it is now necessary, with the A.C. sets and
much more complex  circtits, to have a
fairly cowplete array of test equipment.
Some of this is used daily, and some only
occasionally, but, indispensable as these
instrmments  are, one almost daily runs
across trouble which is practically inpos-
sible to locate by ineans of set analyzers,
ete,

'Fake, for instance, the set that checks
perfectly on a plate voltage, milliampere
drain, bias voltages and, in fact, everything
that the most elaborate analvzer can tell us.
Still the output is very weak, or perhaps
there is no ontput at all. Of course, we now
look at the aerid and ground and all con-
nections leading to them (not neglecting the
lightning arrester by any means), and very
often we find the trouble there. But, if all
these secem (.K., many of us are inelined
to sit down, wipe the perspiration from our
collective brows, look cross-eved at the
blooming thing—and wonder if there’d be
any chance to get on the city street-cleaning
gang!

Well, in a case of this kind, it's time to
start “poking” A good thing to carry in
the inside pocket of one’s coat (it eould
be carried in some other pocket) is a stick
or fiber rod of small diameter, six or eight
inches long. With this instrument one can
dig around in the “innards” of a set to
one’s heart’s content without danger of
blowing tubes or doing other damage. (This
precaution is especially necessary in the
case of battery-operated sets. Of course,
we learned years ago not to poke with a
screw-driver,) In many cases one will find
a soldered connection that looks perfect,
and may be a very good mechanical joint,
but which, because of a too-cold soldering
iron in the hands of the set wirer, or by
reason of the wrong kind of solder (acid?
we certainly hope not!) presents a very high
resistance to  radio-frequency current, 1f
only one joint of this kind is found, it is
very good poliey to go over all soldered
connections in the set with a good hot
soldering-iron. This may save a recall on
the job,

Sometimes it is possible, by merely exert-
ing a slight pressure npon different parts
of the sct chassis, to cause it to stop play-
ing. In a case of this sort it would seem
a simple matter to locate the bad connection
or ground; but such is not always the case.
1 well remember a five-tube, dry-cell radio
of a type very popular a few years ago, on
which I worked intermittently for two or
three days bhefore 1 found all of the troulle,
This set would play as sweetly as you
please for perhaps several days; then it
would stop, dead as the grandfather’s elock
in the song. The owner had found that, by
raising one corner of the panel (it was

mounted in the top of a phonograph cab-
inct) and placing several layers of paper
under it to keep it raised, he could usually
keep it going. DBut it secmed to him a
trifle too temperamental, so 1 brought it
into the shop for expert(?) treatment.

That set, 1 think, came nearer to “getting
my angora” than any 1 ever worked on, 1t
seemed that every connection in the thing
was bad. 1 re-soldered every joint that 1
could see, and yet it refused to work unless
pressure  was  applied at certain  points.
These points varied from time to time, add-
ing to my confusion. After much hunting,
and after using up the supply of language
which 1 reserve for such oceasions, 1 found
a terminal, on one of the stators of the
gang condenser, which had a generous sup-
py of rosin under it. 1 carefully cleaned
and geplaced this, and presto—it still gave
the same old trouble! Well, I eventually
found the same condition existing in all
of the terininals connecting to the condenser
stators. After I'd ecleaned ‘em, the set
worked perfectly! That was a lesson Dve
never forgotten; although 1 still catch my-
self being careless occasionally.

I had in, some time ago, a brand new
A.C. sct, of a very popular make, which
had stopped working shortly after the
dealer had installed it for a demonstration
(Did this ever happen to you, Mr. Dealer?)
Of course this dealer was very anxious to
get it working immediately, and stood over
me while 1 was testing it, asking if this or
that might not be wrong, and making many
valuable suggestions. (Ever have this hap-
pen, Mr. Service Man?) Well, I found the
45 power tubes lighting only very dinly,
and soon traced this condition to a grounded
filament line where a sharp projection on
a socket had cut through the insulation. This
was soon remedied, and the set worked
perfectly. The dealer went happily on his
way. “A job well done,” thonght 1.

In less than an hour this same
came in again, carrying the radio and a
high temperature. It had stopped again!
(I privately looked at the serial munber,
to be sure it wax the same set!) 'This time
I found no voltage on the plate of the
detector tube, Fhis trouble was traced to a
wire which was suppored to he soldered to
the plate terminal of the soeket, but had
never heen touched by solder, and had been
annpl\ lying against it. 1 soldered this, and
again the set worked perfectly, The dealer
again departed grombling something under
his breath about someone’s carelessness. 1
hadn’t the least iden whom he mecant! [
heaved a sigh of relief,

In less than another hour—believe it or
not—that same dealer came in, carrving
that same radio, and practically frothing at
the mouth! *Such a—Dblank—service depart-
ment, and such a —blank—fellow trying to
run it, and what a fine loecation it would
he for a real service shop,” and much more,
I gently agreed with him, and started taking
the bottom off the chassis once more. This
time it was a case of “poking”; the set
could be made to start or stop by a slight

(Continued on page 619)

dealer
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A Tube Sucker

By MORTON W. STERNS

H()\\ many Service Men have barked
their fingers and *“mentally said un-
pleasant  things under their breath™ when
trying to get a tube into o wafer socket
at the bottom of a shield which fits the tube

closely and is practically as high as the
tube? Now (atter letting the roar die

down) you all know the fun of removing
a type 50 tube from o Sparton 88.\, sowme
Stromberg-Carlsons, and many other sets.
Well, to make it very easy and save lots
of time and patience, yon should buy « little
item usually sold in the 5- and 10-cent store.
This is a paper cip and flexilile rubber
vacnum-cup or “sucker,” the kind that sticks
on gliss or other smooth surfaces. The
trick is to vemove the paper clip and, with
the serew, fasten o handle of wood or
hakelite to give von a good grip. Press the
rubber cup against the top of the tube you
wish to remove and, presto! it comes out
fastened to the handle as shown in Fig 1
Mowrox W, STERNS,
139-17 Jamaica Adve., Jamaica, N. Y.

M RUBBER
SUCTION
g Cup.

AS PURCHASED AS CHANGED

—

Fig. 1
At the left is showon the vacuwm-cup before being
dismanticd; to the ;'urhl the some item after
i itdf,

RADIO SERVICE

(Continned from page 618)

jar. At last T struek a “C7 hins resistor
that was making a poor contact with its
case ground, by reason of an almost imper-
ceptible amonnt of enamel that had not been
seraped off at the factory before bolting
fast said resistor. Yet a socket test showed
the proper amount of C bias!

Of conrse, this was an nnusnal ecase, and
might never happen again. One might
think T should have found all this tronble
the first time the set was in, but cach time
1 had followed my usnal custom of jarring
and shaking the chassis while listening for
possible further tronble, and anyway, who
would cver dream of more than one thing
being wrong with o new set of standard
It wust have been the first set to
go through the factory early on a Monday
worning  (von know what T wean). Well,
the dealer sold ity after all, so evervhody
was faivly happy in the end.

And so it goes. There is nothing new
or startling in this article; possibly nothing
that will be of any help to anyone. But 1
pass it on for what it may he worth (that is,
if the editors are kind enough to have it
printed ). Anyway, what T intended to say,
hefore T got completely off the track, was
that it pavs to lovk for the simple troubles
first; it often saves time—and tempers!

make®
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The |[R)C Formula

to (greater
IPProrrrs

4

Hrni_.uo_r = '
[, Re 1 / B
| Placement
I Guide . "'; ,(- ‘ 2

IRe O tamoany g o ptsssTon colon cobt cuart &

= equals
SPEED + ACCURACY + PROFITS

The L R. C. Resistor Replacement Guide —
tells you whether the set has
defective resistor,

The 1. R. C. Color Code Chart—gives the resis-

tance value of each defective unit.

The 1. R. C. Certified Kit — contains the resis-
tance value you need to repair the
receiver.

THOUSANDS

s OF RESISTOR VALUES
-r.»,{, WITH THESE

20

-i;,- ) RIC RESISTORS

’ =

Resistors

:
|

Mail the coupon
and get this Kit
with the complete
I. R. C. Formula
shown above.

Mletalli

INTERNATIONAL REISISTANCE COMPANY
Philadelphia Toronto

INTERNATIONAL RESISTANCE €0., 2006 Chestnut $t., Phila., Pa.
Centlemen:
1 enclose () check () money ordes for $3.50, for which please see that I receive Certified
Kit of Metallized Resistors which entitles me to Reaistor Guide and Color Code Chart, Free.

Address - 35

City...
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Radio Service Men!

FRE

CoLoR CHART

Gives H.M.A. stand-
ard “‘color signature’
for every  resistor
value N (S
flash ! llear) ceflu-
loid. 4" by 1#. Eiery
serstee nun needs

EX-STAT “SIX-KIT”

Six EX-STAT resistors $1 80

in values you need most
with 25¢ color-chart Free
—a $2.05 value for 96c¢

Well-informed service men use mare EX-STAT
resistors dally. Hecause EX-STATR are identical
with “origlnal-equipment” In most cuality sets,
Guaranteed. precision reslstors you can trust! Now
409 less than 1831 prices. Introductory ''Nix-
Kit** brings exact six values u-ed mest . . . six
resistors You're sure to ne . In vest-pocket
with chart 'FREE. Take NO
Read coupon
clip before offer
explres.

list

———————
227 2E3%
§z5czds

i3 38E%

8. JoF

AT,
HJOA MON 198 HIOZ 13 &)
(JH) Aumdwo]d BULIMWNUNI UOYIL

ssep ¢ upy

1 )1 eopad (o) punjad ©) deidw noy

Six_ resistors in

“most=-
used”” values: 2,000, 10,-
000 25,000, 50, 000, L, «

voU and 3t 00 ohms.

AU MEYS-S0joe  ephlaug
°N

SrralBI Cttttetrrereriereesaraes

9duisod “RIOPPAS LVIs-NH Jo

- ) : Act Now
| OFFER ENDS
ii S8 1 APRIL 10

If yvou are

interested in
Servicing
Electric
Refrigerators

write for full details
about the OFrICIAL
REFRIGERATION  SERv-
ICE MANUAL.

GERNSBACK PusLICATIONS, INC.

98 Park Place
New York, N. Y.
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TESTERS

(Continued from page 611)

Speedy Servicing

In order that the reader may  visualize
the speed and flexihility of analyses with
this tester, a typical analysis on a radie
receiver is described. The radio is inopera-
tive with a set of tubes known to be normal.

Beginning with the antenna stage, it is
observed that the plate current of each
.1 and of the detector stage is found to
he normal, and it is not deemed necessary
to read any of the voltages, as normal plate-
current indications usually warrant the as-
sumplion that the applied potentials are
currect. However, it is found that there is
an indication of “no plate current”™ in the
first-audio stage.

Now, referring to the Diagnometer in-
struction hooklet, it is ohserved that the
most general causes of *no plate current”
are: (1), open grid-hias resistor in cath-
ode- {or filient-) to-ground cirenit; (2),
shorted plate hypass condenser; or (3),
open plate-cireuit.

With the Diagnometer, the continuity re-
sistance of all of these cirenits can he meas-
ured without removing the analyzing plug
fromn the socket, by turning the radio off,
and switching the “Multi-Meter” for the
ohmmieter connections.  Test probes now
are connected to the ohmmeter pin jacks,
and with one of the test probes touched to
the chassis, the other is touched to the
cathode contact of the unoccupicd “Analyz-
ing” socket of the Diagnometer,  The
“Multi-Meter” indication of the hias re-
sistance is correet, let us say, so the first
possible canse of “no plate current” is
eliminated.

The test probe is removed from the cath-
ode terminal of the socket and touched to
the plate termipal. 'The “Multi-Meter™ in-
dicates “0” ohms, suggesting a shorted plate
bypass condenser,

If the “Multi-Meter” had indicated “Inf.”
(infinity), the other test probe should have
been removed from the chassis to one of
the filament terminals of the rectifier socket
to determine whether or not the plate cir-
ciit were open,

The instruction hooklet deseribes all of
the useful functions of the Diagnometer,
and includes schematic eircnits of all of
its testing functions, so that the user may
casily familiarize himself with the electrical
construction of the cirenits.  (Two of these
illustrations accompany this discussion.)

FRACTION OF A
SECLRND

— e 'I_-'-ﬁ-*—'-—.—".-—'-l.n—l_

DIRECTIONAL DInEC'HONM.
Loop -

TRANSMITTER Rt:EnvER

[ FOG HORN WITH —= PICK-UP,
m CODED SOUND - DEVICE

_—h NOW- DIRECTIONAL —_

The transmission of standard signels is fol

lowed by a similar gsound signal. By deter-

mining the differcnce in time between the re-

ception of both and dividing by 5. the distance
of the radio beacon is found.
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Bring Your Set

| Analyzer Up To Date
'with the New
ALDEN Latch Lock

Analyzer Plug

and these
New Kits

The new analyzer plug is
five prong. It holds the
adapter locked to the end
of the plug until released
by pressing a latch. Thus
the adapter is not left
stuck in some inaccessible
socket of the set you are

testing.

Price of the 905L An-
ttyzer with screen grid
contact ......0iiennen

803L.C with J foot six
wire eable (... .......

0548  Four prong base
wilapter  with coutrol
locking stud ......... 1.09

Supplied with kits that give you—
new adapters with new contacts—
new conveniences

THE ESSENTIAL KIT Ki
Thig and Adapters for all the usual scls

Adapters separate Lo iieeiiaer ey $11.8%
Adaptera in kit with case
Spectal Price ooo i iiic i 10.00

THE PROFESSIONAL

K2

Meets the demand of the professional
ferviceman,

Adapters bought separately ........... £20.15
Adapters In kit with case
Special Price oo 18.00

The Laboratory 100% Deluxe Kit K3

Everything the most exacting serviceman or
Inhorutory can wish.

Be sure to send for a deseription of
this kit and price shects of adapters
for all purposes

Neeag)
| ALDEN MFG. C0., Dept. R

BROCKTON, MASSACHUSETTS




April, 1932

RADIO-CRAFT

621

SOMETHING FOR THE DX FAN LOOK INTO

By C. H. W. NASON

ROM Germany comes word of a novel
Furr:m;:(-lm-nt which permits the tuning-
in of distant stations from directly ander
the antenna of a local broadeaster,  To
the writer—ever thrilled at the report of
new  distanee  records—the  rumor was of
sufficient  inmportance to invite his investi-
gation.

This device is not a new version of the
wavetrap of other days—that s, not an
aceeptor or rejector cireuit in the normat
sense—nor is it an additional stage of R.F.
amplification, although it dees inelude a
tube in its circuit arrangement. It is not

SAO O LA Tl
iAo 'i:TfoBbT-HE.T """""""" 1

R—— ———
100,000
[l

| —

Schematic diagram of the very tutercsting twaves
trap tnvented by a German radio engineer.

recommended for use where interference of
a type eurable by other means is involved;
but only for those who are really inter-
ested in obtaining distant reception, from
points adjacent to loeal hroadeasters.
During the course of the Seventh German
Radio Exposition last summer the German
Broadeasting Company offered a cash prize
for a deviee which could he used with an
ordinary receiver to reccive distant pro-

grams withont interference from loeal trans-
mitters.  This same prize had been offered
for several vears past; but the contenders
had never presented anything to warrant
the award. ‘FPhis vear comes a German
anatenr, Theodor Fekert, with a device of
such exeellence that not only did it receive
the promised financial prize, but it was
awarded the sitver medal of Heinrich Hertz
Institute—which has not had a recipient
in the past three years. Without the de-
vice a German commereial reeciver of nor-
mud characteristies could not reeeive signals
even fifty to 100 meters in wavelength away

from the Berlin transmitter, the antenna
of which could be scen from the testing
point.

LUpon connecting the Eckert device be-
tween the antenna and the receiver, it was
found that the interference disappearced
entirely: and a distant station but $ kilo-
cveles from the frequency of the Berlin
transmitter could be tuncd in  without
difficulty.

The fact that the tuning of the rejector
circnit is quite sharp points to the cor-
rectness of this guess.

‘The variable condensers C1 and €2 have
00035 mf. capacities.  ‘The inductances for
the rejector are wound on 2y4-inch tubing.
1.3 and Lt are tapped coils with switches
which the number of turns from 6
to 25, taps being brought out at the sixth,
twelfth and cighteenth turns,  Wound on
the same tnbe as 1.3 is L1, which has 65
turns of No. 22 5.C.0C, wire.

A similar coil of 65 turns is wound on
the same form as 1.4, The coupling be-
tween L1 and L3 and between 12 and 1.4
is in no way critical, and separation of the
windings by ahbout half an inch should be
about correet. L5 and L are coils of about
260 turns on the same tube coupled by about
one half-inche

\‘.'ll'.\'

THE O. R. S M. A

(Continued from puge 601)

therefore, are in need of distinetive sta-
tionery. For the benefit of these men, let-
terheads and envelopes have heen prepared.
The cost of such stationery is very low and
is intended to meet the pocketbooks of Serv-
ice Men, not bankers,  Stickers, as ilhs-
trated, and a lapel pin may also be obtained,
These are supplied to members at cost,y
since the organization does not operate at
a profit.

Advantages

Members of the O.R.S.M.A,, through the
cooperation  of its  sponsors, Hamo-Crarr
and Geayspack Pennicarions, Ixe., have the
privilege of consulting with the Infornmation
Bureans of these organizations regarding
any technical questions which may arise dur-
ing the course of servicing receivers, With
the affiliation that the sponsors have with
radio-receiver  mannfacturers,  cooperation
hetween the Serviee Man and the manufac-
turer is cffected to a far greater extent
than would be possible if an individual con-
tacted the manufacturer alone,

In view of the ecare that is exercised in
enrolling members, manufacturers, dealers,
and serviee organizations seek the Fmploy-
ment Burcau of the O.RS.MA, for men
who are quatified to fill positions with their
firms,  These are readily supplicd from the
Association’s list of members who have made
high grades in the examination,

service Men who are interested in their
profession and who are desivons of knowing
more  about  this “live-wire™  organization
should communicate with the headqrarters
ut U5 Park Place, N Y. (L

An O.R.S.M. A, envelope.

RADIO

Scene in our own broadcast studio control room

and the training

you get at @l{m
NG

FACE your problems frankly. Are you
perfectly satisfied with the advances
you have made in the past few years? Is
your future secure? You cannot hope
to succeed without knowledge. That is
specially true of radio.

To give men radio knowledge is the
sole purpose of America’s oldest radio
school. .. RCA Institutes. .. founded al-
most a quarter century ago. Here, in four
resident schools . . . New York, Boston,
Philadelphia and Chicago . . . are given
elementary or advanced courses in practi-
cal radio. The equipment is unsurpassed.
Each instructor is an expert in his field.

Then, for those who cannot attend the
resident schools, RCA Institutes has ex-
tension courses, You may study at home,
yet with every advantage, for we furnish
special home laboratory equipment with
many coutses.

RCA Institutes is associated with the
largest research laboratory in the radio
industry. Courses keep pace with each
new development. In spite, however, of
the extra advantages you gain at RCA
Institutes, the tuition is moderate,

A certificate of graduation from RCA
Institutes may be the open door for you
into a successful career in radio. The cou-
pon will tell you how to unlock that doot.

Mark and mail it . . . before you forget.
A Radio Corporation of America Subsidiary

I-t.-r" T T T e

Al —  RrecA INsTITUTES, INC. |

s
Jept, RT-4. 75 \arick St,,
New  York.

Please sendt me your General Catalog. T am
checking helow the phase of radio in which

am interested,
[0 Microphone  Technique, [J Radio Operat-
ing. [ lroadeast Station or Studie. [J Talk-

ing Pictures, [J Aviation Radio, [ Servicing
Itome Entertainment Equipment, [J Television

r - —— -

| Name
| Address ...
| Qccupasion ..

e e e e e - - - o A -
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Hundreds of Our Students
Are Now Engaged In . .

AVIATION
RAPIO

Radio is the most fascinating part of
Aviation—and Aviation holds the same
place in Radio!

So why not train for an interesting,
well-paying career in Aviation Radio—
just as Lindbergh, Byrd, Eddy and

others advise?

Hundreds of our students are now ac-
tively engaged in this work. Over 20%
of the technical force of Airways Divi-
sion (U. S. Dept. of Commerce) are
enrolled with us. Many other students
are connected with American Airways,
Boeing Air Transport, Eastern Air
Transport, Pan-American Airways, etc.

You Too Can Break Into
Aviation the ** Radio’ Way!

Find out all about our advanced training that
fits you for important radio work in Aviation
and other fields. Study at home in your spare
time—learn as You earn.

Our courses teach you the hasic enmn“"RF
rinciples of RADIO and TELEVISIO
gou can nerver make real progress until you
undersund these fundamentals. If any
branches ADIO — TELEVISION —

AV \TIO\ R/ \I)l()—appcal to you—

Just Write for Facts!

CaritoL RaDIO ENGINEERING
INsTITUTE, INC.

WASHINGTON, D. C.

14th St. and Park Rd.. N.W.
Dept. D.12

UNIVERSAL MODEL “BB“

1932 VALUE—-NEW DESIGN
LIST PRICE $25.00

2-Rutton microphons can give such super-
;?1&""}';1“ for such a low price, FExtra large
size. Extra tugged construction. Extra excellence
of performance. Built e:lmiall‘s- t’orbmlcde n::k u}‘)4
work and amateur broadeasts. 2
public  adiress Kkt, Mure Gold Spot Cen-
ters. Duralumin IMa-
phragm. Frequency range
to WELL over 4000 cycles.
Gunrlmnd Performance
at Rock Iiottom
I'rice

UNIVERSAL
MICROPHONE CO., Ltd.
424 Warren Lane.
Inglewood, Calif., U, §. A.

Service men make

rf

$50 I}

extra per month installing
?)MP‘ERITE Send $1.62, to
ep

RC-4, for dealers:
sample AMPERITE
and sales helps. -

TE

INE WI.TAGE 'EUH'I'R'DJ,

Self-Adjusting

"vl.'\r

~
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LATEST IN RADIO

(Continued from page 591}

A COMPACT SET ANALYZER
SERVICE instrument, which combines
A in one small case all the functions of
a tube tester, capacity tester, ohmmeter,
continuity tester, and short-checker is the
Madsen Set Analyzer illustrated in Fig. G
Included in the ecase are the following:
Six special test leads; two special connec-
tion leads; one pair of continuity-test leads;
one adapter; two “C” batteries; one 5-wire
cable and plug; one blueprint; and a com-
plete instruction manual

Fi

G

é
Front view of the Madsen tube tester.

The meter is of 1,000-oluns-per-voit type.
The carrving ecase measures 8 x 10 x 4 ins.

This device is manufactured by the Mad-
sen Instrument Co.

“TRIPLE-TWIN" SET

(Continued from page 593)

One “Blan the Radio Man” drum-dial alu-

minum support panel, 415 ins. long, 214, ins.
wide, with V-in. edge;

Two Eby 5-prong wafer-type sockets, for
V1 and V2

Two Eby f-prong wafer-type sockets, for
V4 and V33,

Two Eby hinding posts, B1 and B2;

One Bakelite tubing 114 ins. diameter, 334
ins. long for I.;

One Bakelite tubing 1 in. diameter, 11/ ins.
long for tickler of L.;

One Utah nidget dynamie speaker, 2,500-
ohm field, 4,000-ohm primary input trans-
former, with $-prong-tube hase plug, 1.S;

One each Speed Type 295, Type 227, Type

280, \'1, \'2, V.

COBALT ALLOY FILAMENT
EN(]IN]“.]‘?RS of the DeForest Radio

Company have developed a new filament
of cobalt alloy which has a tensile strength
when cold that is three times preater than

that of the drawn nickel filanent previously |

used for tubes of the 2-volt type; the tensile
strength when hot is also much greater than
the nickel type.

April, 1932
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Loadon, Paris
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.00. Set eomulet. -m.h tubes, battories,
Doise suppressors, $39.60.
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NEW AERO MIDGIT
Type

vert Your Present Set Into a Short

CONVIH‘I"!II'S
‘Wave Super-Heterodyoe

A. C. MODEL $12.80--D. C. MODEL $11.30
AT LAST: The perfect Auto Radio - - ONLY $20.00
Balit by plnnnr- in the mnn-l'murm. of Auto Radio, We guarantes
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FREE!

Write for your copy
of the most complete
Handbook on eévery
type of & variable
resistance—from tiny
center taps and
volume controls vp to
heasy  motor  speed
controls. Every Ex-

menter, _ Service
fan and Engincer
should have a copy
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sational—Items as headquarters puts on the air
for Simple
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DEALERS—AGENTS WANTED

EVERYWHERE. te handle

2 the fastest selllng radle at.

tathment on the market today,

s | THE PDLIGE LOWWAVE
b=t NVYERTER

I-.__.-|

li" uh'l

new

can  tuhe
on local

RRadio-Folice  squads.

lnrenl fon that |Is

eully attached to any radio
—by menns of which anyone

in, st any time
police broadcasting

instructions

SELLS FOR ONLY $3.00

Send $1.79 for sample, no stamps.
send 10c In stamps for
pay postman the halance of $1.

POLICE LIJWWA”\IEt LhBORATOHlES

sh,

60 Huren St.

| THE
NEW

Or if you

¢.0.D. order snd
69

Telsdo, Ohle

MOORF,

SUPER-DA-LITE-R
CALIFORNIA

{4 Stations on

the Coast)

MEXICO
{Also 4 Stations)
CUBA
(Easy)
All before 9:30 p.m. in the heart of New York"
downtown skyscrapers.

Stations 10 kilocycles
2

from all locals on

00 ft. antenna
Complete Set of Blue Prints—$1.00

MOORE RADIO COMPANY

| 76 CORTLANDT ST.

NEW YORK, N. Y.

BACK ISSUES

of RADIO-CRAFT can be had
at the price of 25¢ each. Address

RADIO-

98 Park Place
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. THE “«COMET” SET
EXpel'lmental (Continued from page 595)

Equipment rectifier.  Its control-grid is antomatically

biased by a cathode resistor resolting in
G. substantially lincar power-deteetion. In ad-
lVen dition to audio frequencics, there is alse a |

large component of intermediate frequeney
F R E E present in its plate eirenit. This LF. com-

ponent is filtered out by means of a two-
stagre low-pass filter consisting of two 85-

to Everv millihenry R.F. chokes and three .00025-mf.

hypass condensers.  These two filter stages

are scparately shielded from cach other,
Student ! The type "#7 pentode is used as the out-
put or last stage A1 amplifier. 'This tube
makes an ideal comhination with a "2 type
sereen-grid tube operated as a linear power-
detector. A tone eontrol is provided in the
plate cirenit of the pentode which cnables
the listener to modify the response at the
higher audio frequencies to suit.

The Station Finder

An important feature of the “Comet” is
the “long-wave” oscillutor, which ecan be
started and stopped Dby a switch on the
panel. It consists of a 27 type tube and
associated cirenits and its ontput is loosely

| conpled capaeitively to the grid of the sec-
e . . Professional servicemen have adopted the accurate.
Size of Cabinet: Height, 22!4", Length, ond-tletector.  Its cirenits are adjusted to l;lgh“ .i]»eedi scrr\'ilr'lng l‘uelhgdsl mat{e lpol‘illmeil by
. ‘ . . B . vell Servire Instrumentz. Ravings In testing time,
17147; Weight 23 lbs, oscillate at 465 ke, which is the fr!'(lll('ll('_\’ h(;‘r‘rt:-“\n; acf(-t:urm:_u:l:ﬁl gredter gusrnmer cunﬂlk-n:«
RPN . i Y enalile them to nut only fncrease thelr bhuslness, hut
We give to every student without additional for which the LI, amplifier is tuned. Inas- VoL i1 ley TEk TR T gl oty
charge his chemical cquipment. including much as all incoming signals, of whatever R L L
fifty pieces olf regul!.ar st:n!ld:f;rd I;tlmrat&)};y fl'(‘qll(‘ll('\'. are shifted to 465 ke hy the ae- | inferlor test equipment
15 ¢ ty-two dif- A ° a °
D emieals. o reagents. tion of the heterodyne oscillator and the Jewell Pattern 444 Set
e hemi first-detector (or mixer), it will be evident e
Opportunities in Chemistry that starting the #65-ke, oscillator will pro- Analyzer
w ) gl‘!‘zml::er3'mgb“{f{§us‘h::§ duce an andible heat-note (or whistle), sinee 1. Sucket current and vultages tests on all types
. . . . altian iy S 217 5
l willing to apply thc]m- the signal (coming through the intermmediate aUftgLtap Il Ui gindf Leuer SA7s 256, a0
selves conscientiously
b 2 Triple range output meter
the greatest .omfortu.m- — = e ———— — 3. Triple range resistance-continuity meter with
ties of any vocation %5
today. Industrial firms 1000 — s — u E I =—1 Untieny:; comyensptar,
7 P ~ et i - 4 Hear
ﬁfgal_!nll::]ig: l;:)’g::'“{l:e l - ¥ 11— ! ¥ melded  Dakelite
right men. Opportunitics 1 {,:rlflf.h n:‘";‘:‘:l;
abopnd on every haml. | 200 — Lo glagees, anct all
. You can study Chem- wearlng parts
istry under the well- 100 —L eastly renewable,
known instructor, T, rd are some of the
O’Conor Sloane, A.B,, ] | I many f{eatures
Sloane AM., PhD., LLD. 4 1 Ty iassurer e
2 —1
You Can Learn at Home Z w1 -1
Our home study course, written hy Dr. r 10
Sionnt;( ]};mlself. I 1s l[\mc{itnl. logical and o ===
remarkably simple. It is iHustrated by so ==
;_n:lny L;lxperiment?| that are performed right e Jewe" Paffern 563
rom the start that anyone can thoroughly .
gxnder!slt_m]d every lesson. Dr. Sleane will, 2 ==L Osm"a‘lor
in addition, give you any individual hel
you may(ncedg in S'llmr -s‘lL{dics.‘.ll““ wal Relp PR I B _7+ Three fundamental wave hand: of 53‘0 to_ 1,500
K. .. 123w 175 K. ¢, and 160 to 280 K. C.
=15 -10 -5 © 45 410415 provide for all T. R. F. und superheterodyne sets.
Easy Moothly Paymeots o I OCNC S 3. Entire insGument. including self-contained hat-
The tuition is very low. and inciudes your — . . terles, shlelded by heavy metal ease.
laboratory outfit—there are no extras to buy Fig. § 3. Sepmrate output for neutrallzing.
‘:;fc',}ﬁmtf}"a :ﬁ‘é“'.f.‘ti _l:l"(lmw ::T 0‘1’:13; mi1"h sxaa:(l] calewlated over-ali response curve. 4. Priced remarkably low for Jewell quality.
earn the course of the whole cost as you go . MAIL
alug. at approximately 465 ke.) and the output of
CHEMICAL INSTITUTE OF the beat oscillutor are both impressed on the COU PON
aa i X e |
NEW YORK. Inc grid of the second-detector. Thus  the TODAY -
- . . X = . + * . -—
B OMERE R TENCIO 'DIVISION “Comet” is ideal for pure CW reception— | ___,___.--—""'- i
. . . —
19 Park Place New York, N, Y. the piteh of the beat can be adjusted to snit .___----"":;: MARING {n$TRUMENTS |
Mail the Coupon NOW'’ by means of the left-hand vernier which con- | b |
e e G S trols the heterodyne oscillator.  Although i |
CHEMICAL INSTITUTE OF NEW YORK. this feature is primarily intended for CW i s al | shume“* Co. |
:‘9""‘;';":,'::"':: :":’"'Y';rk N v (code) reception, it is also extremely use- | Jewe“ Electrica ]:‘l - J. I
e » . . . . - - . 1
Please send me at_once, without anv obllgation ful in searching for all signals. It is gnite | | 4 Haynes Ave., N {
on my parl, your Free Dook “"Opportunliics for SV 9 0 H s dati - Sheel: - ture o IEN“
Ch(-mlsls,’? nn«lllull particulars utm:ﬂ the Experi- Wtk to }:l\]]).!‘l;_'llt over stations, USHECT l"‘ l Please send me ]2;.:\-“‘E IT\'STnm l
mental Fquipment gisen to every student, Also when tuning in the very short waves, j TEWELL S SELLERS
please tell me about the latest reduetion in tultion . A . N 0 P JEWELL TUBE-S .. l
price and your easy Dlan of payment, I'he recciver is substantially “single con- | | JRUPTORTTTL L Lo
NAME . . trol.™ The right-hand vernivr controls the | | yame [UURTUPOIRPRITLEL L SRR |
wavelength tuning and is most valuable in JUPTRPRPRRTELLL |
K K
ADDRESS CIty eeveeesr |
5 . . - . Lesses
receiving the longer waves, Under ordinary i adress IR ST LS
v B . ross aeseccttttt
| Qe 36005 BTATB..cenrnnnnnes (Continued on page 627) y o !
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L F

control on the pre-amplifier end of the re-
ceiver will he full on and the pain on the
LI, amplifier ent away down,

If the pre-modulator amplifier is lmited
to one stage, it will be necessary to increase
the gain of the LF. wmplifier if the same
level of sensitivity is to be maintained.

Unlike the conditions which exist in T"R.F.
amplifiers  (where the limitations of the
minimuwmn and maxinnmn capacity range of
the tuning condenser, plus the unavoidable
circnit capacities, define the maxhmum ratio
ot the tuning inductance to its tuning capa-
city), we find that the tuning circuits of
LE. amplifiers are not limited as stated
above, and the ratio of 1. to ¢ can be any
ratio desired, within sensible liniits,

Inductance Design

Thus, the inductance of the LF. trans-
former can be made as large as desired; the
limitations being defined by the R.F. resist-
ance and the physical size of the coil and
associated shield.  As the frequency of the
LF. amplifier is generally lower than the
hroadeast-band frequencies, the effect of the
circuit and coil capacities can be negleeted
for the moment as any caleulation which
we shall make will generally asswme that
the signal is fed into the tuned circuit by
induction in the coil itself. In Fig. 6A, we
find that the distributed capacity of the ewil
shunts the tuning condenser and is simply
added to the cirenit; in Fig, 613, the signal
is in series with the coil.

RADIO-CRAFT
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TRANSFORMER DESIGN

(Continued from page 597)

Calculation of Load Impedance
To ubtain the greatest percentage of the
“mu” of a vacuum tube, it is necessary that
the load in the plate circuit be as large as

possible.
The effective impedance of the tuned
circuit at resonance (Fig. 7) is equal to
[.2 W L
'/A = - =
r Cr

where 1. = the inductance of the eoil,
W= 6.28 times the frequeney f,
r — the scries high resistunce of the
coil,
C = the capacity neeessary for res-
onance,
It will he noted that the effective imped-
ance increases as the square of the induct-
ance; so, provided we keep the R.EF. resist-

ance of the coil low, a large inductance
will be superior to a small one.
In such o tuned circuit, the selectivity 5
will be proportional to
WI
SN=

r

and the width of the resonance curve, Fig.
8, at a point where the response is (07
times the valie at resonance, is related to
the ratio

r f.-f;
giving another valid reason for unsing a eoil
as large as possible, A bandy rule to use
in the design of such circuits is that
WL

®1 -L_réaz
1. 5

B+ -

o

¥

OO

Fig. 10
At A, B, C, D, E, and F are shown the vavious methods of coupling I.F. amplifiers.

RADIO’S
NEWEST
BOOK » »

A WRAFI LIBRARY

]

¥ MODERN
{ VACUUM

TUBES

| AND
% How They Work

’ i with complete technical data
| on al) s1andard tubes
1 and many special tubes

by Robert Hertzberg

—PpuBLI=:
i GERNSBACK §3

Do PARN ILALT -l w
X

_—

<5)
50c¢

theCopy

64 Pages—6 x 9 Inches
Over 50 Illustrations

HE vacuum tube is one of the mwost

important single elements in radio work
of any kind, yet it is probably the least
understood of all radio devices. Most
radio experimenters and Service Men have
only a huzy idea as to how it functions,
and because of this lack of knowledge.
they cannot realize the greatest enjoyment
or profit from their work.

MODERN VACUUM TUBES, our new-
cst book in the Radio-Crait Library serics
will help to make the theory and operation of
tuhes understandable to  everyone, It is
written in clear, simple language, and is de-
vcid of the mathematics that coniuses the
practical man who has neither the time wor
the desire to wrestle with complicated formu-
las and equations. It describes the funda-
mental electron theory, which is the hasis of
all vacuum tube action, and goes progres-
sively irom the simplest two-element tuhes
up to the latest pentodes and thyratrons, It
will quickly hrush away many misunder-
standings about radio tube operation that
have been bothering you for years.

—MODERN VACUUM TUBES

And How They Work

By Robert Hertzberg

The book contains valuable reference
charts and characteristic curves of all the
standard tubes and many special ones; de-
tailed “exploded” views oi the various types:
diagrams of socket and pin connections, etc.
These charts alone are worth the price of
the hook. Stp a copy into your service kit
and you will find it usciul on almost every
joh.

Mail Coupon Today!

GERNSBACK PUBLICATIONS, fne,
98 Park Place, New York, N. Y.

RC-4

1 enclose herewith fifty (50) cents (stamps, e¢heek or

money crder accepted) for which send me a copy of

’x"rk book ‘*'Modern Vacuum Tubes and How They
ark."
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GREATEST MAGAZINE IN
TELEVISION

IMELY developments in radio’s latest wonder,

Television, are published in every issue of TELE.
v ISION NEWS—Mr. Hugo Gernshack’s latest ma-
gazme Repaid a-[\ancemcnl in this art tixlay is he
coming a repetition of the radio cycle of years ago.
17aily broadcasts are becoming more numerous aml
experimenters are following in quick order in huild-
ing television sets for experimental purposes. lore-
sight of its development can he seen hy the pioneers
of railio—they are equipping themselves now with
television experience,

The articles puldished in TELEVISION NEWS
are of prlmnry lm[mrlnncc tn experimenters—they
are simple in construction, understandable and re-
plete with diagrams, photographs and illustrations.

Interesting Articles in the Current Issue

Light BReam Television,
New FEuropean Television Kits,
Radio Frequency Operation of Neon Tules.
A\ Stimple Lens-Dise ’rojector.
Powerful Light Source for Television,
Ihigest of Television Patents,
Television Conrse,
Ir.xcllc.:l ITints on Cathide RJ) Scanners.
Fidelity Tests for Television Systems,
I’ioneer Receiver and Scanner
New Svstem for Television Synchmnizatinn.
and other unusually interesting topics,

SPECIAL OFFER COUPON

RC-432

TELEVISION XE \\' <
98 Park I'lace. New York., N. Y.
1 enclose herewith my remittance of $1.25 (Can-
adiac and foreign $1.30) check or money order pre
ferred. for which you are to enter my suliscription
to TELEVISION NEWS for Oue Year, also send
me the last two issnes gratis, I understamd that the
regular subscription rate is $1.50 and thic affer will
be void after March 31st. TELEVISION NEWS
is pulilished every other month

NAME .

ADDRESS

CITY... STATE..........

OG0 00000800000
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shonld be less than 250, for
the inductive reactance of the coil
R resistanee is greeater than 250,
will he marked attenuation of the higher
andin frequencies in the detector output.
The condition of resonance is the same,
no matter what the frequeney may be, and

to the

the old 1.C. chart is as useful as ever:
as it gives the 1.C. constants for all
frequencies between 1000 and 12 ke, thus

taking in all of the frequencies used in LI,

amplifier design,
Design of an LF. Transformer

Most of the readers will be interested in
175-ke, intermediates, so a design will be
developed for this frequeney.

Fxamination of such a chart shows that
176.5 koo is the nearest frequeney to 175 ke,
and will be satistactory for our purposc.
The 1..C. constant for this frequencey is 813
when the inductimee and ecapacity are ex-
pressed in o eentimeters (1000 centimeters
cqual one microhenry) and microfarads, re-
spectively.

The Ramo-Crarr readers, who have fol-
lowed the articles by this awthor on the
caleulation of ILE. eoils in previous issues,
will be familinr with the method involved in
determining  the values of the inductance
and eapacity by the process of dividing one
known value, either 1. or C, into the 1.C.
constunt to derive the other,

There are several types of semivarinble
condensers with capaeity ranges running up
to 140 mmf., whieh could he shunted with
a good grade of fixed condenser to increase
the maxinmm value of capacity if desired,
Earlier, we discussed the added gain to be
obtained by the use of a large induetance
provided the R.I. losses of the large coil
did not affeet the resultant amplification and
selectivity.

TABLE II

if the ratio of |

there |
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The Public
Approves

These Sensational
Low-Priced

SUPER-
HETEFROIYRES

The Crosley
TYNAMITE

¥ The gem of nll radio
receivers] Fhe at-
tructivecabinetisof
fine selected woods,
carefully finished
and high - hghted.
‘The 4-tube super-
heterodyne
chassis incorporntes pentode output, varishle mu,
i mige suppression pre-selector, combined volumne con-
trol und on-off switch, illuninated station selector.
Full floating moving coil dynumu, speuker m uaed
Dimensions: Hh" high, 93;" wide. '3

low-boy consele model, The BONNIB Y, llousmg
the sume chaussis, sells for $39.75.

SPIDREwES
1.7. Coile
¥ire ¥o. of Mo, of 1naide Frequansy
£1a8 Spokes  Terns Dims,
¥o. 2¢ d.s.w. 18 62 1 3/4 sa. 1764500 ¥e.
{170-400 8.}
¥o. 20 d.e.e. 17 [ 2 18 2540-546 ko,
(8o form) (Ms-s2 .} | |
No. 24 dioee. 11 » 11/7 ia. 2830-865 koo
{114-828 ».})
BASTETREATE
7. 1
LB A0 A The Crosley LITLFELLA
.. . 1 58 . bet. el .
hu_o_cf"- e z,_‘s/’::h:‘ :ls:':_::g :f) The walout veneer frout pauel of this exquisite re-
wo. 18 d.s.o. 14 P 41/8 in. bet. 2290-B50 ke. ceiver is arched with orientul veneer and is supported
pog centars (131-B46 &.) at the sides with delicately fluted pilasters. This sup-
. 24 disae. 15 & 2 1/2 10, bet. 20B4-495 ke. erheterodyne incorporates five tubes, peutode outpnt,
per ceoters  (148-605 u.) | variable mu, coutinuous (slepless) tone and static
— T | econtrol and on-oﬂ'uwllch volume control, illuminated
1.7, Colle | plzhnduw diat wull.h ’w?—mer drlve and dymumc speaker.
. ns: igh, 137
¥o. 26 a.s.0 15 87 21/8 ta. 2040-495 Xo. wide, 814 dm‘r The BlG-
(147-008 m.) FELLA, “consale for $18.48
Wo. 20 d.o.e. 2} 3¢ 2 3/4 in. f:w-sn u; and The PLAYTIME, Jr,
13-432 m, prandfather clock model for
LB EICTIE e AL 2 3/8 ta. H:;':: ""; $79.75 incorporute the same
538 m. }:hussis. l)&luilzll of entire line SMPLETE W ITH § TUBER
oy B . AHD F M 'IHI'II‘I'
1'inding date for thrce txpes of coils. [ (from your Crosley Distributor.

for the tuning capacity, let us seleet
dounit with 3 maximum capacity of FH noaf.
and see just what indnetance will be neces-

sary to tune to 1765 keo \s
i.C
It :
C

b B

1. — 5800000 centitneters

000110
and as 1000 centimeters equal one micro-

Montana, Wyoming, Coloradn, New Mezico and west,
prices slightly higher.

The Crosley Radio Corporation
Powel Crosley, Jr., President
Ifome of *‘the Vation's Station”—WLW

CINCENNATI
QU'RE THERE

H A ROSLEY
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No. 550

OSCILLATOR

Licensed by A. T. & T. Co.
318 Net to dealer

$30 list
21

If not at your Jobbers we will ship
] direct when remittance accompanies
order.

Net to dealer
with output meter

t A sturdy modulated instrument
carefully made. Completely shielded
with separate battery compartment.
Furnished with 22%.v, and 3-v.
batteries and one '30 tube., Direct
reading broadcast band (550-1500
[ ke.) and intermediate band (120-
185 ke.). Sharp 2d and 3d har-
monics for 260 and 475 ke. Oper-
ating instructions attached in case

cover with shielded wire leads.
Very compact. In leatherette case.
6x1174x514 in.  Weighs but 8

pounds. Built to high standards.
Every serviceman should have the
No. 550 oscillator to align r.f. gang

condensers, locate defective r.f.

b transformers, adjust i.f. transform-

| crs, check oscillator stage and de-
g

k termine sensitivity of a receiver. A
necessary instrument. (Get yours
teday. Write for catalog of serv-
icing instruments,

[ — — —— ————— =y

| Readrite Meter Works l
| 17 College Ave. |
Bluffton, Ohio

| Please send  all information  about
| Readrite Oscillator and other service |

| instruments, ]
| Name ...,.......n e I
i Address oo e |

State e |
_______________ =]

Readrite Meter Works

Established 1904
17 College Ave., Bluffton, Ohio
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henry, we reguire an inductance of 5,800 |
microhenries,  Now 5800 microhenrvies  is
considerable inductance to put in a small
spitee, but a good eoil can be had by using
any  of the commoenly-known methods  of
winding, such as  dinmond  weave, duoo-
literal, honeveomb, cte. Most of ns do not
have the eqguipment on hand to wind a evil
in this amanner, so it wonld be practical
for us to increase the size of the tuning
condenser to OH05-mf, so that we could
reduce the inductance to a lower value.
Semivariable  condensers  of compact  size
can he obtained in ranges up W 001-mf.
and are satisfactory for LF, cirenits. With
the new capacity of .0005-mf., we find
813

L626.000  centimeters,

0005

| or 1,626 microhenries.

By reference to the chart in Fig, 9, we
can determine & coil which can be hand

I woimd at home.

By connecting three known or assumed
values as per the key, we find that a coil
wound on a 2-in, diameter cvlinder 3 ins.

long, having 120 turns per in. for a length

| shown at 1, Fig. 10,

of 2 ins, or a total of 280 turns of No.
3 S.8.C wire, will have an inductance of
1,625 millihenries. A coil made up in this |
size ean be pliced in a shicld, providing that
the distance from the coil to the shield is
at least 1Y, ins. all around. Under these
conditions, it will he pecessary to add 20%
to the inductance of the coil to compensate
for the loss due to the effect of the shield,
A wire table is given in Table 11 for the
convenience of the reader and takes in all
of the commonly-nsed sizes amd coverings.

The  impedance of the combination is |
cqual to |
[2WwWs 1
Z —
r Cr
0016 1
X 100,000 vhins,

L000,000,000,5 32
The resistance v ois assmned to have a value
of 32 oluns.

Selecting the Circuit

With the solution of the effective im-
pedinee of the tuned circuit at the resonant
frequency, we ean sclect the cirenit in which
the coit and condenser are to be nsed. Vi
10 gives several possible variations, al in-
corporating the tuned cirenit with its io-
pedance of 100,000 ohms at 175 ke, .\ in
i, 10 is the old tuned-plate type of RV
circuit and, if used with tohes whose internal
impedanees  (RRp)  are less than 100000 |
ohms, will not tune sharply. B in Fig. 10
has a pritnary design to juateh the tube Rp
if possible and has a definite voltage gain
when used with tow-impedince tubes. The
cirenit in C, Fig. 190, is not used as the losses
due to the shunting effect of R1 and R2
reduce the effective load in the plate and
will not he selective. En D, Fig, 10, the plate
cireuit is loaded by the choke R.S.C. and
the signal is passed to the tuned circuit
through the coupling capacity, A cirenit
which is used in A K, superheterodynes is
Here two tuned cir-
cuits are used to increase selectivity.

Most LI, amplifiers  today have tuned |
input and output circuits as shown in I,

(Coutinrved on poge G33) |
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SAYS: “IT’S A
RADIO BIBLE”

Dear Sir:

Your sccond edition
pedia twas received in good form. 1 take
this opportumity to praise yowr tweork
and I zeill openly say that for anxonc

] who contempletes Radio experiments, or
s at present 15 doing any kind of Rudio
1 work, this Fancyclopedia showdd be his
“Radio Bible,” ™ No one in this line
showld be zoithout it | have yowr first
| edition Excyclopedia, It is worth any-
one’s time ta study it. I learned valuable
b outfermation from it.
[ But this second edition {is really a
“kaockout.” I cspecially admire  the
| flexrible binding, and the loosc-leaf form
[

Radio Euncyclo-

of its comtents,
promptly  advised  several of my
friends what a teonderful Ineyclopedia
| this ome is, and 1 am surc they will
place their order for onc cach.

JAMES P, WARE,
St. Lowis, Mo. [

What the New Second Edition Radio
Encyclopedia Gives You

It glyes jou an explanntion of every ward used
in radio. These explanations—or, rather, detlui-
thons—are not brief outline informiation ke rhose
of an ordinary dietionary, but they give in fullest
detatl, and at considerable length, the weaning
amd spplleation of every word, phrase, general and
apecial tertn ured it the science of radio. ‘They
are weritten in plaln. everyday Engllsh, easlly
understuod by anyone

rractically every detluition in the Look is illus.
trated by Cdvawings,  pholographs,  dlagrans,  or
vharts.  All you need to dp i (0 look up as you
would in a dictionary, the word or phrase about
which jou are seeking information. Furthermore.
cach page §s kev-indexed. fur greater comvenicence
aml speed in locallng any detlnltion.  All the Sub-.
jeet-Matier Is Arranged in Alphabetical Order.

This greatly enlarged S it Edition Radle En-
eyeinpe L< an alsolute e ity ta eversane In-
terested in Rtudlo, It answers all radio quesi ions,
Increases your knowledge and saves your thme, It
covers every known ridlo problem, and is a gold-
nilne of praclieal Information for esery rallo man

2,201 RADIO DEFINITIONS
1,253 TECHNICAL ILLUSTRATIONS
34 TABLES AND CHARTS
24 PAGES OF APPENDIX
Red Morocco-Keratol Flexible Binding

Printed on strong ledger paper, Loose-Leaf
Arrangement

352

pages
9 x 12
inches

Weight
3
ibs-

| s. GERNSBACK CORPORATION,
I 98 Park Place, New York, N, Y.
Nend me one capy of the new
8. Gernsback 1tadls Enexelopedia,
I with  $3.9%  check  or  money

Edition

Second
1 enclnie here- I

order preferred.
(Foreign and Canada, add 35c exira fur postage.) !

l Money refunded tn full 10 awt satlsfactory.
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A New
and Useful Book

for Service Men-

ERE 1s the latest book, and one of the most
Hlmp-munl which we have ever hublished. It

13 the tirst buok that explains COMP'LETELY the
operation of analyzers, tube checKers, osciilators, etc.,
from a thoroughly practieal standpotnt, The book 1s
Intended for Nenice Men of all classes, whether Junior
Erade or expert. Everyone will find 8 tremendous
amount of llve ""meut’” in Its hakes. Nothing has been
left to your own ingenulty; everythinz is complete.

The rontents:

CHAPTER |: Intreduction:
The Problems of the Service Man
General Descridtion of Modern Recelvern
The Need for a Itadlo Net Anslyzer
What to Expert troin an Analyzer

CHAPTER 2: The Analyzer;
The Fundamental Reduirements of an Analyzer
The Switches or Push Buttons
The Ammeter
Muitiscale Ammeters
‘The ®humt_and Its Calibration
The 1.C. Voltmeter
The Multiscale I.¢. Veoltmeter
The Multipiler and Its Calibration
The A.C. Voitmeter
The Deslgn of a Simple Analyzer

CHAPTER 3: Treuble Shesting with the Analyzer;
Classifieation of Trouble—
(1) External to the receiver
{2) Tn the recelver proper
(a) Mechanical troubles
(b) Electrical trculdles.
Detailed Analysis of Electrical Troubles—
(I} Tube Testing
(2) Localizing trouble
(a) Iy past exDerience

!

(b) By artual test of circult

{3) Interpretation of analyzer readings

(4) Tube charts (use ol)

(3) Circuit disgrams {use of)

{6) Testing the power unit

(i} The use of the analyzer In testing individual units
Additional Features and Uses of the Analyzer-

(1) As a modulated R.F. oscillator

(2) As a mesns of Hining up R ¥. and 1.F. ampilQers

{3) As an output meter
C‘are and Malntenance of Analyzers
Conciusion and Urief Summary

CHAPTER 4
Detailed deseriptiong. photographs, and clreult diagrams

of rammercial set snalyzers.

Published by RADIO-CRAFT It
has Inrluded in it all warth-whila
information svaliable to the radio
servicing profession.

We know that, if you are at all

interested in raddo service work. you The
will send at once for this ialuable C
book. opy

MAIL THE COUPON TODAY!

1 enclose herewlth fifry

150} rems, for which send

send ane a oty of your hook,

*'Radle Set Analyzers and How
to Use Then.”*
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A BAND SELECTOR

(Continwed from pnge 600)

ferred through the coupler [LE-1.2 to the
input of the filter, and through this partly
to the grid of Vi and partly to that of
V2, to which it is directly connected. The
energy applied to V1 is amplified and fed
bhack through the plate coil 1.2 into the
filter, from which it is again applied to
V2. While the regenerative action increases
the signal strength, T have found the cir-
cuit quite stable, especially with the use of
the potentiometer I8 in the grid return
circuit.

FIG.3 |
I
|
-
PUT
V2
[T

Iofloie

W GND.

Fig. 3

Simplified ¢iveust of the band selcctor.

A signal, of other frequency than that to
which the band-pass filter is tuned, is ap-
plied only to the plate of V1, and is there-
fore practienlly ineffective on the output,

In Fig. 3, the tuned circuits L.3-CI and
1.6-C2 are coupled inductively through the
coils 1.4 and L5; the aerial coil LI is
coupled direetly to 1.3; and the capacity
C2, which is part of the filter, is also the
reactance which couples V1 to V2. The
general action of the circuit is the swme.
The potentiometer R, as before, controls
the regeneration: and in addition it pro-
vides bias for the grids of VI and V2. It
is obvious that there are wany  possible
wadifications, of the coupling  methods
shown here, which will produce a similar
result, \

* See *“'Dand Selectors and Their Application,”
on page 546. Rab1o-CrafFT for March, 1931, for a
disensston of the design of flters and appropriate
circuit values.

THE «“«COMET” SET

(Continuwed from puge 623)

operating conditions, mest stations ean he
tuned in with the main control alone irre-
spective of vernier settings. When a station
is heard, it can then be tuned in accurately
by means of the verniers. When i signal
has been tuned in this manner, other sta-
tions a few degrees above or helow it may
be tuned in solety by the use of the main
control.

In tuning the set, it has been found that
stations on the 15- to 20-meter band are
heard best during the daylight, or from
daybreak to 2:00 .M. From noon to 10:00
P.M., stations in Furope operating on from
20 to 33 meters can be heard. Stations to !
the west on 20 to 33 meters are heard hest I
from 10:00 P.M, to daybreak, |
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how Centralab
fixed Resistors

are made *» *» »

Send today for the “BAPTISM
OF FIRE” a handsomely illus-
trated booklet telling how CEN-
TRALAB FIXED RESISTORS
are made. It is free . . . use the
coupon. Tells graphically just
why CENTRALAB resistors are
different and better.

new low prices
on Centralab
Volume Controls

Radic dealers and service-men
will welcome the news that CEN.
TRALAB CONTROLS are now
available at radically reduced
prices. INow it is possible to use
CENTRALAB Replacement units
at prices no higher than so called
“just as good controls.” Send
for the new CENTRALAB
VOLUME CONTROL GUIDE.

CENTRAL RADIO LABORATORLES

930 E. Keefe Ave., Milwaukee, Wis.

Mail the Coupon Today

CENTRAL RADIO LABORATORIES
930 E. Keefe Ave. Milwaukee Wis,

Please send me your Free Booklet A
Baptism of Fire™ [

Am enclosing 25¢ for your VOLUME
CONTROL GUIDE |

Name
Address

City Province

Radio Craft

VR RV R R AR
== — == =L s
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SHORT CUTS IN RADIO SERVICE

angular block in the carrying case will have
to be chipped out in order to allow clear-
ance for the leaves of the switch.) To bring
the sixth wire into the analyzer, use the
new “Na-Ald™ analyzer plug handle with
the locking feature, IFig. 313,

Now for the reversing switch. A Iart
and Hegeman DLPDT. togple switeh s
Just the thing. However, the writer made
one from several old jacks as shown in Fig.
3C and mounted it between the “4-8 volt™
and “MA™ toggle switches. The “VM Re-
turn™ switeh is an ordinary S.P.DT. togple
switceh, and is placed in the upper right-hand
cornet of the panel; the entire triangular
block in the carrying case must be chipped
out.

The resistors used to obtain the additional
voltage ranges are of the pigtail type, and
of 2-watt capacity. The 52,000-obni resistor
of the “control-grid 60-volt” scale can be
clininated by using the 60-volt resistor con-
nected to the “60-volt™ binding post.  If
this is done, it will be necessary to set the
bipolar switch at “control-grid 60" and to
reverse the meter, when using the “60-volt”
binding post for tests.

After these changes are made, place a
415-volt “C" battery in the rear compart-
ment of the carrying case as shown in
Fig. 3D, and connect a short lead from the
positive post of the battery to the “8-volt”
binding post of the A.C. meter. By con-
necting one of the test prods to the nega-

(Countinued from page 605)

UNDERSIDE OF PANEL -A-
BAKELITE JACK SPRINGS
SPACER CUT DOWN ™~
b \
AV 5
?
5

BAKELITE KNOB  BRACKET CUTDOWN

() BRACKET TO Cue £OR 0- )

= [iiHoLo BATTERY  conTROL-GRID
"N pLace VM. RETURN

+ 4V SWITCH

) BATTERY REVERSING SW.

° Zav. 3
o 0 F- x

@10 %

+ -
6t C0 4 MA.
S av

Fig. 3

Detail views of the author's tester.

tive side of the battery, and the other
to the “plus-iminus™ post on the A.C. meter,
a low-ohmic continuity tester results; by
removing the test prod from the “plus-
minus” post and connecting it to the *-MA”
hinding post and setting the switch dial to
read “A volts,” a 1000-ohms-per-velt con-
tinnity tester is obtained.  In the latter

position, the following ohimmeter readings,
with a #14-volt battery, are secured:

Unknown Reading on

Resistance “g-volt” scale
0 4,50
500 4.2
100 4.00
1500 3.7
2000 . 3.60
25(H) 42
3000 3,27
3500 313
J000 3,00
43500 288
5000 207
(RG] 2.57
7000 2.40
B0 2.25
9000 2.11
10000 2,00
15000 1.56
20000 1.28
30000 0.9%
L0000 0.75
50000 0.62
75000 0.6
10000 0.3

Also, the 150-volt A.C. meter can be used
as a “microfarad meter” by connecting one
side of the 110-volt line direcet to the meter,
and connecting varions condensers in series
with the other side of the line, and noting
the readings.  Many other combinations of
readings are possible for special cases

THREE NEW 50c BOOKS

[ ROM the tahle of con-
tents. it will he seen
thst the book contains
only such material as is
eonstantly needed and can
be practically ahplled by
the man whe s dolng gr
making things.

Esery formula has been
selected with a view to Its
usefulness to the experi-
menter aml practical tech-
nical man.

Not onlv that.—This
hook s intencled to serve
direetly for the use of the
man who wishes to work
out deslrable preparations
for practical honte manu-
facture, as 4 meanus te
carning spare-time mumey.

¥
RECIPES
L MAN

Jt is wett known, In the
case ol linumerahle prep-
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ouschold  standbys  an
CONTENTS whuse production now runs
1. Adlbeslves: Glues, Cements, into millton. of dollare of
Gums, Mucllages. Lubricants profit—and  if the truth
-2, Cleansing: Ntaln Remov- wete known, this would he
ers, Itleaches, Cleaning Flulds found to he the origin of
3. Metal Craft: Coloring, nearly 81l such successtui
Oxydizing. Plating,  Hepair- enterprises—that the big-
Ing. Welding. [olishes, N gest  manufacturers,  who
loys, Sollers--4. Paints: Col- have built uh tremendous
ors. Stainz, Varnishes, Enam- factorles making all thoxe
els. Luminous TPaint. Wash- things which yon use In
able [’alnt. Paint-Removing. yoiur own home. sholk, and
Waterproofing,  Fireproofink— buslness, sturted an the
5. Glass-Working:  Cutting, road to suceess with just
Drilllng,  Boring,  Dending, such a small heginning
Blowing, Eiching Engraving. as ym1, herhaps have heen
Frosting, Silverlng. cte.—b6. dreaming ahout.
wWomd-t'raft:  Flllers.  Flre-
proofink,  Acid-pronfing. Wa- This hook wili he usge-
terproofing,  Furniture 1’al- ful alsn in helping you to
1shes-—-5.  Inks<:  Fradicators. save _money by showing
ink Staln  HRemovers; Svin- you how to make In yar
pathetle,  Invisihle.  Heelo- own home at a fraction of
granh—8. Photography: De- their il cost the hun-
velopers,  Emulslons, Fizers, | red and one preparations
Rensitizing, Toning, Printing. whirh von now bay ready-
I"intographie  itaper. 1Hue- made for use in your heme
print l'ﬂl'"—g‘-j ,\m’"m][i, tor or huslness.
P'oisons, Remedies for 1lumns
and  Sealds.  DHsinfectants. Th:l‘ l‘"’"“\ (""" 'I""l'("
First-Aid in Aceldents, Home | compied by S dremshack,
Ledie D] s a well:known author of
Remedies — 10 reparatlon, ract Ie al  Instruetional
Maninulation, Handling, Mix- rl;ulmmlc " rarl,r‘m! e lene
ing, Emulsitying; Use of Hy- | SaW gl o™ Seou will find
drometer, Use of Thermoin - It 3 real help and In-
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FUNDAMENTAL PRINCIPLES
OF RADIO

Radio Simply Explainsd— Its
Origin, Nature and Funeti

X BOOK s intended as a bandy fundamental ald for
“checking np’t and systematizing your knowledge of
lo. no matier what stage of the art you have thus far
astered by study or experience.

It ts intended for those whe may have had to get thelr
first working knowleilge of raldio through experience In a
haph (ashion and non  wabt ta get a Mmore solid
g in St< princliles and theory.

s Intended for the practical man, the techniclan who

It
wants 1o wet a practical comprehensive knowledge of the
nrincinles underlying the 1HOW and WHY of Radie.

The hook has lLeen prevarcd with speclal considetition
tor the young memlers of the professlon: and one of the
maln ohjerts has heen to state in plain Knglish the few im-
portant elementary prinelples which the authots of rwst
DBaaks on racdlo envelop 1n stich a haze of techniral
as to keen their explunations beyomd the understa
the ordinafy man.

There is no more mystery about radle in the mind of the
reader after he has read this book!

The authar. belng a former Instructor In radlo, knows
how to ga abaut explainlng In <lmnle lankuaRe. the otikin
and natnee of radlo: he leads hls reader thomgh clear de-
seription and braetical analogies, step hy step. until he
undetrstands the working of the most complieated elre

You will find in Mr, Martin's hook a really Inteltiginle
discussion of a lot of subjeets in radio. (vr which you
have never hefore heen able to find an elementary explana-
tien in such easv-to-grasp aml understandable terms.

Even If you thlnk that yon know a very great deal ahout
radin, you shoulid get this book. even If only to sec In what
a channingly easy way Mr. Martin has dealt with a dimi-
cult and ahstract subject.

HIS  MANUAL  has

been written especially
for the man wha wishes to
arduire a worklng know)-
edge of the eiementary
principles of mathematics
for his own every-day use.
To Droide a comnlete
treatment. the auther
starts from the beginning
of the subject. exhlalning
tiie first principles  of
arithmetic in siinple.
clearty  understandahle
language. aml from these,
takes the reader by casy
steps through all the rmiles
and processes of arithwet-
feral ealeuiation,

A good techniclan is not
always a good mathema-
tician, but the art of com-
jgtation by figures is easy
to  acquire, il yau  are
Ruided by some ohe whi
knmgs how e direet your
way and make it easy.

ELEMENTARY MATHEMATICS
For the Technitianand Craftsman

That Iz the object of
this book.  Mr, Shaip- CONTENTS
mark. who is an ingtructor T—arithmetle:  Addltlon,
in praectical sclences, Multiplieation, Nubirar-
knows bhow to  exhlain tion, Dlvision, How to
things in plain Engllah. Use Decimals: 11—Frac-
and his one purpose in tlons, Iercentages. Ratio

this buok ii to make clear,
in terms of daily applica-
tion, the Important basle

and Proportions: {I1 10w -
ers and Roats; 1V—The
Metrie Nystem V—low ta

principles of mathematies Measure  Surfaces  and
which everyone ought te Volumes; Y1—3>lathemat-
know, whether he he a ies for the Mapual and

working man, a merchant,
or o professlenal man.

Technical Craftsman; Vil
-Special Mathematles for

Special attentlon 1s de- the Radio  Teehnician;
soted In iz book to VIll—Commercial Caleu-
showing the man who is lations, Short-cut  Arithe
employed In industey or merie, Interest Calenla-
in technieal work. how to tion.  Discountc: IX —

Weikhts and Measures:X

ajpnly the working rules of
—TU'seful Tahles.

‘wathemities in his pmfec-
sion ur husiness.

Al our hiwoks are of unifortn slze 6x9 in. contalning 61
e printed on_steon baner with  stiff coloPtd emve

PRESS GUILD INC.. 16 Murray St., New York City. RC-4 '

Enclosed find §........

| ... for which mall me postpald I
I the following books:

]

]

[

Nn, 2 Gie each, Postpald. all three for $1.

Name



April, 1932

EXPERIMENTS

(Continued from page G09)

secured by using a coupling coil, either
tuned or untuned.

The reception obtained is, of eourse, due
to the alternate heating and cooling of the
filament in accordance with the modulated
aarrier wave.  Such being the case, the
lower notes are naturally accentuated. The
finer the wire, the stronger should be the
effcet, and this suggests the "99 tube as
heing preferable.  Several of these were
tried, but the power available was too
great and they were soon burned ount, not
having the protection of the vacuum.

An “Electrostatic” Receiver

Another simple method of reception and
a much more efficient one, is to employ the
clectrostatic principle.  To demonstrate this,
a pound-size tobaeco can and a lead weight
about 34-in. thick and 2 ins. in diameter,
are required.  The weight may he made by
filling the lid of a small tin can somewhat
overful, and then dressing the surfuce down
until it is smooth and flat. This weight is
to he mounted along the axis of the center
of the bhottom of the ean, bhut insulated
therefrom and with a small air space be-
tween, as shown in Fig 3.

A simple way is to fasten the weight to
a piece of thin hardwood, arranged with
an adjusting screw at one emd, and a piece
of heavy tin af the other. Place the weight
in position with a piece of card hetween it
and the can, and then solder the tin to
the cdge of the can. This will insure paral-
lelisnr of the two surfaces.

When the can was conneeted as in Fig 4,
sparks, or rather a brush discharge, passed
hetween the ean and the weight, making it
necessary to add a thin sheet of mica to
the bottom of the can. The resulting mu-
sie is, of course, rather tinny, but can be
heard all over the room. With a different

e
{ .Q\ ANODES

CATHODE

Fig. 8, above.
Fig. 9, below.

A simple “gas-rectificr” sct.
An improved circuit of Fig. 8.

wavelength or with reduced power, it would
probably  be advisable to use a coupling
con, as in Fig. 5. In this case, the coil
should have enough turns to make tuning
possible by mercly adjusting the distance
between the weight and the can.

A “Cigarette Box” Receiver

Another way of demonstrating  clectro-
static reception, though not so cffective, is
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PRECISION MADE

For Servicemen,
vest-pocket size testing device.

locates open or shorted hy-pass and

also checks presence of filament or heater vultage
and correctness  of  tuning  coil  polarity
It tests comtinuity of all low resistance
windings and resistors, the following
is one of the many uses which
make this Probe worth many
times its price,
To test open-circuited by
{mss condensers, remove
amp from probe end
attach test probe clip
1¢ rhaxsis, turn on set
anst toueh high-voltage
terminals of all by
frias conidlenisers.
Wher terminals of
faully vomlenser 1~
touched  qet  will
perform normally,

12

$.50

THE NEW EMC

SIMPLICITY TEST PROBE

Dealers and Experimenters; a fast, efficient
The Simplicity Test Probe
0 filter condensers
burned-out resistors and wiring, hreaks in tuning col
windings and shorts in variatle tuning condensers

JUST OUT-—Special EMC Current-limiting  adapter  for
simplicity test prohe and Neon
and 1)C voltages from 110 to 400 volts,
Neon hull
$1.30. Net price of probe ontsule of U, 8,
BBoston, Send money orders or cash for adapter, bulb or
probe direet

ELECTRICAL MANUFACTURING CORP.
10 HIGH STREET, BOSTON, MASS.

and full instructions for use.

THE
SERVICEMAN'S
FRIEND

The EMC Simplicity
I’robe is made of a polished
red aml hlack dielectric ma-
terial neatly engraved wm gold. It
1s  exceptionally attractive and pro
fessional; a real quality product. Guar-
anteed and comes complete with standard lamp

Permits test of AC
Price of adapter,
$.55; hoth for $1.00; outside of U. S, A

S, AL $2.00, at

Immediate Delivery

to use one of those flat, thin tin boxes that
cigarettes come in, placing a sheet of paper
on top, and then a piece of tin foil on top
of this. Scatter a half-dozen small serews,
nuts or other small weights on the foil so
as to keep it fairly flat (Fig 6). The foil
and the box may now bhe connected up as
snggested in the ease of the tobaeco can,
and when the car is held within a foot or
so, speech or music may be plainly heard.

A Batteryless Tube Receiver

Excellent Joud-speaker reception may be
had by using a phone unit and a long horn,
and employing a '71A tube, but absolutely
no “A" or BT supply, the entire cenergy
coming through the air! The connections
are shown in Fig. 7. The coil used is 33-
ins. in diameter and 23, ins. long, wound
with No. 22 D.C.C. wire. It will he noted
that the filament is connected directly in
the oscillating cirenit, and lights up to nor-
mal with the high-frequeney radio current
when the coupling with the aerial circuit
is quite loose. This means very acenrate
tuning.  The grid is not uwsed, as the tube
functions merely as a reetifier. Sometimes
better results are hid when it is connected
to the plate. The return connection from
the speaker to the coil should be made to
the most effective point. This point is not
critical and may be provided for by taking
out several taps when the coil is being
wound.  With this hook-up, so much power
was available that a high-resistance carbon
rheostat was placed in the plate eirenit, and
a 025-mf. condenser across the speaker
to bring out the lower notes. 1t may be
stated that the "TLA tube is quite remark-
able, as pood lowd-speaker reception can
he had even when the filament shows no
sign of redness.

A Raytheon Receiver
Reception that was uneomfortably  loud
was scecured by nsing a Ravtheon reetifving
tube (no A7 or “B” sopply whatever) in
the manner ilustrated in Figs. 8 and 9.

(Canlinued on page G30)

SERVICEMEN!

New LYNCH
RESISTOR
Replacement
MANUAL
With purchase of 106 LYNCH
Metallized Resistors, or

Manual alone may
hought for $1.80.

Covers more than
200 RECEIVERS

New Low List Prices

1 Watt 30c; 2 Watt 40c; 3 Watt S50c.
Mehllin_d_

Fh Ta
RESISTORS
Metallized
Precision Wire Wound
Send order today for Manual, new reduced
price catalog and R.M.A, Color Code Card.
LYNCH MFG. CO., Ine., 1775RC Broadway. N. Y. C.

1, 2. and 3
Watts

RADIO DEALERS
RADIO SERVICEMEN

NEW
Radio Handbook

CONTAINING:

Technical Information

Volume Control Guide.
Transformer and Condenser Guide.
Radio Replacement Parts Catalog,

Sent postpuid anywhere for only

25 Cents

Hard to Get Parts—We have them.
Send us your Repair work for e¢stimate.

Grant Radio Laboratories
6521-C Sonth :[alsted Street, Chicago, T,
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ARCO Tubes are best

---and they cost much less!

Presented here are the largest sariety of tubes in the world-
The prlees are curomul) low when you comsider the leng

grade quality, repiaceable within 30
service 1hat these tubes will ghve you.
\l.nn tubes for specinl purpeses ane
of tubes Inelde: IPENTODES, SCREEN GILLIS,
IDI TECTORS, PHOTOELECTRIC CELLS, TELEVISION, 1
We cither have 1t of witl make it for you.

days.
Such an amazing tube

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENT

Order from this page and note the folliwing terms:
necea8ary 10 send the
of the salue.  Shlpm

listedl here which cannot be  gotten  elsewhere.
VARIALLE

U amcunt of cash with the order uas lung as y
will go furward (0 3ou by express or papey

No nreder aveepted for less | $5.00. T 13 nal Thotoelectric
t order i mygunded by 20, Caesinn Type
post (8, O, D, Aly prices are eell

RADIO-CRAFT

Iubes that ape guarantecd la e fiest
sale has never been conducted.

A romplerg
MUS, POWER MIPLIFIERS.

LECTIFIER AND CHARGER BULES,

0, I, Fuactory, Newark.
UX.201A .60 Npeclat radlo ([requency 201A-—a
UX-226 .60 super-sennltihve 200A ........
UX-227 .60 Special awmllo freguency 201A—a
UX-171A 60 super-sensitive 201a ..., .

- 60 Npecial 171 AC % amp.
UX-i71 .60 coated Illanlt nt—=goul for
UX.240 .60 s .60
UX-i20 .85 T- H (3
UX-199 .85 soh .60
uv-199 | .85 Switeh tube, 2008 we 142 or 13 1
UuXx-iiz2 . r1e I I .60
UX-112A A N ] Mdapter tube 226, 227, 171A. 10
UX-200A 110 romert bat, seis to A, cach (60
UX.224 Ballast  wube 10 |-re\em tubes UY-227A- AC anmplliler nr detertor,
UX-245 from blowing eul ..,........ 1] sume as 22T (hut quick heater (60
UX.230 Kpeclat  detecor tube 200A a UY-224A—AC screen grid amplifier,
UX.231 sujter-sensitive detector ....... .60 same @3 224 [t qulek heatvr) 60

Telion Television Tube, 17 Cathi-
RECTIFIER AND CHARGER BULBS mle Nquare ']l'yu X G

25 MiL rectifying tnbe (1t. H.r (Raytheon Type)...,....... vareerieee-$1,40 Tellon  Telesislon, ubro, ry
l. ‘10 amn, trlekle rharger Dulb (TUngar TyYPe) ..., .ceveerenonsonnnn .00 Lathode Square Type V., ... .. 3.85
2 amp. eold and new type charger bulbs (Iist $1.0h (Tunnr Type) I"hotosieciric  rell,

5 and 6 amp. charger bulbs (list _§X.00) (Tunulr Type)..
15 amp. charger bulbs (Tunpar Type)
X-280—Used as a full-wave rectifier for hl».h
UX-28{—Half-wave reetifler .............co0eieiiaan
Reetifying Tube especially deslgm-d r.-r u wlth
Eliminaties UV e, limlted nuantity
UX-866- Mereury Vapor ITalf-Waie HNectifier (Heavy Dut
UX-280—Mercery Vapor Full-Wave NRectifier or 1'X388 ...

DISCOUNTS:

100 Tubes and Over 109
500 Tubes and Over m-/. and 10%

ceil

el

ype
T*hutoelectric

ype
Plutogleetric

Type R . .
U X-182—=partim
UX-183 —Xparton

UY.-484—xparton
A UX-585—Sjarton °
UX-686- -sSparton

Ux. 4nl—htl|oll

SHORT WAVE Converter
SUBMARINER $12.50
Acrocycle Oscillator  $17.50

SEND FOR FREE CIRCULAR
J-M.P MANUFACTURING CO,,
3353 Fond du Lac Ave.

Inc.

Milwaukee, Wis, |

% TRANSMITTER UNIT
2wy

(4] SES ~
NDERVIKEN MICRODPUIONE RUT-

. ete., One
with 12-page honklet
ent . 0 D inU
order, PRESS GU[LI)
lls.\l‘urru) Se, Tapd D430 New

of experlmnents,
forelgn—cash

INC.,
York

Mind Your

P’'s and
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Purchase

Quality
Parts for Quality

Profit Quality

POLYMET MFG. CORP.
834 E. 134th St,, N. Y, C.

Send me your new and valuable 1932
Radio Parts Catalog.

Name iiiirneinenn

POLYMET PRODUCTS—if used exclusively
enable radio service-men to make guaranteed
repairs,—a certain way to build up both reputation
and a steady business. Good workmanship and good
parts will hasten your success. Follow radio’s
leaders and standardize on POLYMET condensers,
resistors, chokes, transformers and other essentials.

New Lower Prices
Mail the Coupen

Address e, e rrenemea
CHY reoreeeeenirerrnens
State ettt s
Mark Proper Square
{1 jonnsER [0 ¢cr'sToM SET BUILDER

O skRVICE MAN

World's Largest Manufacturer of
Radio Essentials
834 E, 134th Street New York City

O neArER

POLYMET MFG. CORP.
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(Continued from page GO8)

nouncement, is plagued with the haunting
air of a number he cannot identify by name,
no matter how good a memory for music he
way have? e struggles along for days
worrying himself and his friends to learn
the name of the tune.

My idea, therefore, is to build an appa-
ratus (based, of course, upon radio construc-
tion) which will have a microphone, and the
individual may approach, whistle, sing, or
otherwise render the tune into the “mike”
and—presto—the  machine  announces  the
name of the piece!?

If the above can be worked out, it will
be a blessing to us all.

ArTiur BERND,
Noxr 104, Macon, Ga.

(Fvidently our correspondent is not aware
that one of the biggest attractions at the
last Radio Show held in New York City
wis a robot which spoke a few words,
lighted at the eves, and moved forward and
handed an award of vacunn tubes to the
person in the erowd who whistled a few key
bars from the correct one of the Broadway
hit songs. Of a surety, truth is stranger
than fiction, and fact is but an echo of
fancy. See Rapro-Crarr for July, 1931

ilowever, judging by the design com-
plexity, and difficultics in maintenance en-
countered in this model, the more preten-
I tious construction proposed by Mr. Bernd,
{ is more likely to result in a “nut inventor,”
| than invention, should anyone endeavor to
tackle this problem anywhere other than in
the 1aovies.—Technical Iditor.)

EXPERIMENTS

(Confinued from page 629)

The latter method will probably prove pref-
erable where difficulty is had in securing
a sufficiently high voltage. By providing
the sceonditry coil with plenty of turns, a
step-up effeet is secured.

A Raytheon tube used in this manner
supplies cnough direct current to run a
small high-speed motor, The field consists
of a heavy permanent magnet, with the poles
about T in. apart and #;-in. wide. The small
armiture bas a two-part commutator, and
is wound with No. 40 wire on a wooden
core. An iron core would have been vastly
nmore coficient, but the experiment did not
warrant the work that would hive been
necessary to make one so accurately hal-
anced that the powerful magnet would not
have held it to one side or the other.

A Raytheon, or similar gas-filled tube, is
a nseful adjunet in these experiments. When
held by the glass bulth, and the proper prong
on the base is held to the acrial circuit or
coupled tuned eircuit at a high-potential
point, it lights up with the pretty pink glow
of heliunme If a sensitive headset is being

worn at the time (the cord dangling uneon-
nected in the air), strange to say, reception
will occur. If one is standing near the lead-
in and the aerial coil, holding a chunk of
good galena in one hand and one of the
phone tips in the other, reccption will be
had if the other phone tip is allowed to

| touch a sensitive spot on the galena.
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SOUND
RECORDING

(Continued from page 611)

the turntable shaft. The motor drives the
disk on which are mounted the steel springs,
und these springs in turn drive the cam.
Any irregularity in the speed of the motor
is instantly dampened out in the springs
and not transinitted to the table.

Figure 7 shows the simplest and cheap-
est form of filtering. The motor shaft
has mounted on it a small rubber pulley
which runs on the inside of the rim of
the turntable. There is a definite ratio be-
tween the motor pulley and turntable rim
so that proper spced reduction is obtained.
The rubber pulley is the filter, and tests
have proven it to be very eflective. The
beauty of this drive is that it is absolutely
quict because it contains no worms or
worm gears which are usually the source
of a great deal of noisc.

Cutting Heads

In a previous article, the theory of cut-
ting heads was gone into quite thoroughly
and what was pointed out then will he re-
peated here bricfly—namely, that present-
day pickups, while they are suitable for ex-
perimental  recordings, are not efficient
enough for quality work. They must be
properly dampened so that their charac-
teristies simulate the characteristics of a
commercial recording head. This is some-
thing that should not he attempted in the
home or shop, but should he left for the
lahoratory. The importance of using a
cutting head that has & good response curve
cannot be too strongly stressed, for it has
the same relation to the whole system as
a loud-speaker has to a radio set. The
most efficient receiver in the world sounds
very “sour” if its output is fed into a poor
speaker.

Instantaneous recording has progressed
so rapidly in the past few vears that the
mwere fact that it woerks is not enough to
justify satisfaction. Now, the problemn of
cfticiency has come up, and there is no doubt
that every serious experimenter has given
this some deep thought and wondered if it
would ever he possible to make records as
good as the commercial ones.

While this article has gone into some
of the ways and means of obtaining faithful
recordings, lack of space has prevented a
thorough and comprehensive analysis of
all the problems. As has heen stated he-
fore, the future of any new art is in the
hands of the experimenters, so let us have
your comments on what vou have discov-
ercd, Address all letters and inquiries to
the Sound-Recording Departinent.

SERVICE FORUM

(Continued from page GOL)

the following: “We regret to inform you
that these service shects are supplied only
to authorized Atwater Kent dealers and
ther~fore we cannot fulfill your request.”

On the face of the ahove, 1 think Jack
Levine surelv must have received his A.K.
manual fromn some other source, and not
from the Atwater Kent factory.

Warrer A, GiLENNY,
382 Washington Ave., Belleville, N. J.
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Royal
Short-Wave Receiver

SCREEN-GRID POWER PENTODE
WORLD-WIDE RECEPTION GUARANTEED

A NEW Super-Sensitive Short Wave Receiver es-
pecially designed for the reception of broadcasting and
code from all parts of the world, airplane reports, po-
lice transmissions, ship conversations, etc. Guaranteed to give better results than
others selling {or higher prices. )
Sturdily constructed on a_heavy metal chassis and enclosed in a neat crackle finished cabinet it
presents an attractive, efficient appearance. A full vision dial and a CDnlbI.llglth] regeneration,—
volume control (with automatic switch) makes tuning remarkably easy. This set tunes from 14
to 200 meters (550 meter coil 75¢ extra). A special “[lam” model is available with the amateur
bands widely spread.  (State your choice). he use of o UV4.232 screen-grid detector and a 233
power Pentode amplifier gives extreme sensitivity and tremendous volume.

SPECIAL PRICE ;1495

ROYAL Modet RP
List Priee $25

Send your order {with a small deposit) NOW for immediate
delivery and enjoy A NEW THRILL!

DEALERS! Write for our proposition
DISTRIBUTED BY

Set of Tubes $2.20

Batteries . 5.45

HARRISON RADIO CO., Dept. R4 189 Franklin St. New York City
Special Introductory Offer [ LISTENERS
We ne.:-! Innud'hh_ly 106,000 yser- OFF[CIAL
itiends ‘of the improvemont_'of winy PENTODE | RADIO LOG
Pentede Tubes in place 01_21."4;1. par- An  sccurate  up-to-date
ticularly in sets uzing 243 push-pull call bosk. Regular and
There Is a tremendeus imprevement in shett-wive breadeasting

depth of tene and set semsitivity. The
improved amplification bdrings in weak
signals.

The Pentode Tube 15 inserted fn Na-
ald 934KPC adapter and the adapter
put in the sorket in the set. No
change in wiring.

Money Back—.\danters llst at $1.00—
Hut for the first 100 people that order
fron any town we will send two adap-
ters for $1.00 or—two pentode tubes
and two adapters postpald for $3.00.
Try them—if you are not pleused ve-
turn within 5 days and yonr money will be instantly
refunded. As this uvfrer 13 limited, order today.

ALDEN MANUFACTURING COMPANY
Brockton. Massachusetts

stations eof the worid—
A . map and short
wave Weorld map—Special
|1lustrated shert - wave
features — contains  just
the infermatisn your cus-
temers demand—doed fer
advertising of resale.

Jobbers, Dealers, Mirs.,
Serviee Men—write teday
on letterhead for sample
and quantity prices.

ALL AMERICAN
SERVICE

5707 N. Clark 8t,
CHICAGO, ILL.

Dept. R

BACK ISSUES OF RADIO-CRAFT can still be had at the regular price of 25¢ per copy.
If you are in need of any issues to complete your file, send us your remittance in check,
stamps or money order, together with the months and year, and we shall forward your
copies to you immediately. Address: RADIO-CRAFT, 98 Park Place, New York, N. Y.

The WHEEL
WITHIN the

ADIUITANLE
'l et

INSH?E your radio business is ANOTHER
business — A  SERVICE BUSINESS — the
"Wheel Within the Wheel.”

And that SERVICE wheel is closer to the hub,

that supports all, than many radic men realize. . 5-3‘ V4
5 . o — P
Our cobservation shows that service men who i o
conduct their Service Departments as a business !\‘-r_l:, [ L LR R AR I N ’
which should show a PROFIT, never fail to oo Reslstor &
make a profit out of it. Ly g&
o
A SURE way to make a PROFIT frem your 7’ ) &°
Service epartment is to use ELECTRAD P_ LECTRAD P4 < #
high-quality replacement parts. They save both Volume Cuntrol ) &
time and money. _r o G .
5
Mail the coupon for money-making ,/ o> N
service helps. P « % 03
oqﬁ ‘;.\&\S .
178 Varick 8t. New York. N.Y. 7 W e S
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AND

OPERATE

.l RECEIVERS

PUBLISHED BY
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e R ]

08 PARK PLACE
NEW YORK

How 10 BUILD

Like It!

HE greatest book of its kind ever published.
HOW TO BUILD AND OPERATE SHORT
WAVE RECEIVERS is the best and most

RT“/AVE up-to-date book on the subject ever put between two
covers.

The book has been edited and prepared by the
editors of SHORT WAVE CRAFT, and comtains a
wealth of material on the building and operation, not
only of typical short wave receivers, but short wave
converters as well.

Dozens of short wave sets will be found in this
book, which contains hundreds of illustrations; actual
photographs of sets built, hook.ups and diagrams
galore,

WE SAY—AND REPEAT IT—THAT NOTH-
ll\égollil'EKE THIS HAS EVER BEEN PUBLISHED
B 3

The book comes with a heavy colored cover, and
is printed throughout on fine-class paper. No ex-
pense has been spared to make this the ocutstand-
ing volume of its kind. The book measures 7'4 x
10 inches.

e e e e

This book is sold only at such a ridiculously low

SHORT WAVE CRAFT
96-98 Park Place, New York City,

contalns currency or stampns.)

Namo .....e...

Address

ity and State

price because it is our aim to put this valuabie
work into the hands of 50,000 short wave enthusi-

_I asts during the first few months of 1932
Rec-4 1 Published by the publishers of SHORT WAVE
CRAFT magazine. This alone will be your guarantee

T encloce DerewIth ANy (500) cents for which | that it is a really worthwhile publication.
|lease send e a cony of dour new hook oW

T RUILD AND OPERATE SHONT wave |
RECEIVERS, (Rend money priler, chock, cash, | We know that if you are at all interested in short
or new 17 8 Nrianp Regier letter §f It waves you will not wish to do without this book. It

is a most impottant and timely new radio publication.

NOT SOLD ON NEWSSTANDS
Mail Coupon At Left!
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postpaid on receipt of

5005 Euclid Ave.

A RADIO MAP OF
NORTH AMERICA

Nearly five times the size of this page. Shows
location of every broadcasting station in Canada,
United States, Mexico, Central America and
West Indies. Scale for quickly computing dis-
tances. l'ime zones accurately shown. All
stations listed geographically with key for in-
stant location on map.

Explains scientific method of tuning with ex-
amples for practice. Adopted as official map
Newark News DX Club as basis for awarding

medals for distance. At newsstands everywhere or

THE RADEX PRESS 25c

Cleveland, Ohio

ss 000 WILL BE PAID TO
b ANYONE W HO
PROVES THAT THIS IS
not the actual phote of mysell

Lhe Atlantic.”” G. MALCOLM ROSS,
Scarborougsh., England, (P. 0. Box 15).

showing my suDerb physliue K
and hnwdthe Hoss System has \ Read about our new plan for buying
Nerease my owh helg 0 .

6 ft. 3 3-4 inches. Hundreds ‘ the 1931 and 1932 OFFICIAL RADIO
?l’ "gesllmonlﬁls. ; C]flem.sl l.'l'D First in 1907

] years o, galn from 0 ke H

6 inchies In a few weeka! First To-day SERVICE MANUALS. Full details
No Appliances—No_ Drugs—Ne Dieting. ROSS concerning this will be found on page
S}'?TEM NElVElR F,IelLS. Fee TJn]Dnll'arleOm-r

vlete.  onvincing Tesllmony an *artleulars 5 A

cent stamp P.\llnw time fur veturn malls aeres 580. Turn to it NOW.

Height Soecialist,

|

[ bunch wound 5-in. in length on a’ form 2
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AN S-W.RECEIVER

(Continved fram page G13)

signals, amatenr phones frone all over, and
all of the principal American, Furopean
and  Asiatic short-wave  broadeasters, all
without any fading.

Coil Data
A table showing construction details of
the short-wave coils is shown in Fig. 6. For
the broadeast hand. the primary coil con-

B

sists of #50 turns of No. 31 D.C.C. wire,
)
ins. in diameter. Phe secondary  consists
of 83 turns of No. 2t enameled wire on
the same tube which is 335 ins. long.

Parts List

One 2-gang variable condenser, 365 nunf.
max., 1, C2;

One oscillator trimmer condenser, 33

One trinuer condenser, 25 mmf., Ot

One variable Midget condenser, 200 miuf,
C5;

Six trinuner condensers, 125 mmf., C6, C7,

8, Lo, Clo, Cllg

Iive .1-mf. condensers, C12, C15, C17, C24,
31

‘Pwo .001-mf. condensers, (13, C27;

One  150-mtf. condenser, Clt;

T'wo 500-tnmf. condensers, (16, C19g

One 100-nouf. condenser, C18;

our l-mf, condensers, (20, 21, €25, (265

Two 5-mf. condensers, (22, (24,

One .15-mf. condenser, U28;

One .025-mf. condenser, (29;

One 006-mf. condenser, C30;

One 8-mf. dry electrolytic condenser, C323

Two t-mf. dry electrolytic condensers, (33,
C3t;

Two #00-ohm resistors (wire wound), RI,
R

One 220-ohm resistor, R14;

Two 3,500-ochm resistors, (wire wound) R2,
(I-watt carbon) R3;

Three 300,000-0hn resistors (1-watt carbon),
3, R7, R18;

One 60,000-ohm  resistor  (1-watt  carbon).
Ri;

| One 6,500-0hin resistor (3-watt carbon), R8;

Pwo 10,000-ohin resistors, (2-watt carbon)
RY, (1-watt carhon) R16;

Fhree 100,000-obm resistors,  (I-watt car-
bon) R10, R17, (Vohune Controb)y R11:

One S-meg. tapered variahle resistor, R12;

One 25,000-0lun resistor  (1-watt carbon),
R13;

One l-nieg. resistor (1-watt carbon), RI13.

SECONDARV o chxup com} -~ ]
(CLOSE WOUND } FOl

“ND I by BEIWEEN
Ne OF | TURnS | SI2EOF | Ne OF |5i2E oF | 0.0

METElls TURNS |PERNCH| WIRE || YURNS | WIRE WINDING:
kel

[16-35 | 6 3% w%_me 0% | ot | ?' e |
35-65 15%‘12% :9smnuz/z+"”‘ 7" Vie |

e [ SC

65-100] 25% | 1634 | 21emam 12/;1_5% 1% | e

[100-200§ 43%! im;LT/‘L i B ‘I Yie
Fig. 6

Coil data of the XM, 727 recciver.

‘This interesting reeciver will, no doubt,
attain world-wide attention.  The very in-
genious  oscillator and  harmonic-generator
scheme is sure to attract the attention of
all engineers who appreciate the efficiency
and simplicity of this very novel idea.
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ALUMINUM BOX SHIELDS

tientine ""ALCON" stock, silverdiD finlsh,
5x8%x6 $1.89—14 16516 3.8. 10x
6 x 7 Monlior slze $3.25. 5§ x 5 x § Coll
shicld {Hke nlcture on right) $1.00.

Any Size to Order.
Skinderviken Bu:ttnn, 95¢.

'BUDDY"” TEST PROOS.

— Always sharp pointed, using
phonugraph needles, 4-ft. wires.
spade or phone tips.  Colored
nlpples  ldentify each lead,
$1.50 palr.

We sheclalize In radlo parts

exclusively—pacts furnished fur
any kit in any magazins,
Carrying (‘ases for Net Testers,
YFHr Analyzers, 1"ortable Sets

BLAN, THE RADIO MAN, |nc.
89 Cortlandt St. Dept. RC.432 New York, N. Y.

NEW 1932 HAND-
LAPEL MIKES

No. 306—Single Pution $5.00
No. 501—=ingle Batton 10.00
No. 503—Two Bnton  15.00
amd 15 other types for
every necasiol,

Also Direct Manufacturers of
Amplifiers, Horn Units,
Trumpets and All
P. A. Accessories

Send for Catalogue RC Now

MILES REPRODUCER CO.
26 East 22nd St.. N. Y. C.

CHECKER

as shown or *'short® tester can be
built with our 1%, 2, 2%, 8, 5,
6 V14 solt 25 watt transformer.
Fnll instructlons for beilding tube
cherker. “Tests ALL modern new
tubea also ‘“short element™” tester
wiltheut switeches,  Trans. $2.23,
shipplng wt. 5 Ths. g

PP
L & L ELECTRIC CO.
336 Madison Ave., Memphis, Tenn.

Advertisements in this section are inserted
at the cost of ten cents per word for each
insertion—name, initial and address cach
Cash should accom.
classified advertisements unless
placed by a recognized advertising agency.
No less than ten words are accepted. Ad.
vertising for the May 1932 issue should
he received not later than March 7th.

count as one word,
pany all

Clascified Advertisements |
|
|
|

CHEMISTRY

BECOME TRMNED CIHEMIST. Thousands of
opportunities—fascinating c¢arcer. Learn at honte.
Complete  experimental  Ialhoratory  autfit given.
Write for hig free book. Chemical Institute,
19 ark P'lace. Dept, RC, New York.

INVENTORS

PATEXNT YOUR IN vTIOXN: Send for FREE
book. “How to Obtain a Patent,” and “Record
of Invention” blank. Consult us about lhow to
prolect yvour ideas.  Vietor J. Fvans & Co., 620D
Victor Bldg., Washington, ). C,

RADIO

TRANSPFORMERS (Radio Power) rewound, spe-
cial types made to order. Supreme Radiv Labora-
tory, 16 Fulton Avenue, Rochester, N, .

SERVICE MEN, ATTENTION — Speakers  re-
waoulnl, magnetized, repaired, $2.00 to $2.73. Com-
plete Power Pack Service—Transformers rewonnd,
condenser  blocks
Guaranteed.  Clark
lowa.

repaired,

resistors  duplicated.
Brothers

RkRadio Co., Albia.

SET OWNXNERS, scparate those terfering  sta-
tions on your tuning dial. Easy to install. 30c
Noel, 1502 Piuston, Scranton,

postpaid. Penna.

SERVICE MEN and shops. Transformers (powerj
rewound. also special types made,  Supreme Radio
Laboratory, 16 FFulton Ave., Rochester, N, Y.

TIERE'S YOUR CIANCE—new TTickok Analyzer
with case.  (hwmranteed  perfect.  Lifty  Doliars.
R. D, Wills, Allport. Penna,

RADIO INSTRUCTION

LEARN Radio, tefevision and talking pictures
in Canada. Day, evening and home study crasses.
Free scholarship and trip to Toronts, all ex.
penses paid.  Booklet on request.  Radio College
of Canada, 310 Yonge St., Toronto.

RADIO-CRAFT
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(Continued from puge 626)

Fig. 10 Both coils and  condensers  are
tuned to the same fregqueney and the mmtual
induetance hetween the eoils is held to o a
low value.  In some cases, the cirenits are
detuned, thus causing a flattening out of
the peak of the resonanee curve shown
in Fig. 8.

The  following  table  contains  practical
values for the turns ratio of the windings
used in cireuit 13, Fig.o 100 These ratios
are not the maxinmm hut are good workable
ones giving execllent gain, good selectivity

[ and stability.

Type Tube Ratio
(1) ‘o1, 27, 30, '37 35tol
(2) 124, 26 38tol
(3) 99 2to1
(4) '35, 24, 732, °22,°86 1l4tol

LF. | SEC | TYPEOF WiNDG | TUNING
IN TURNS
¢

PRIMARY TURNS
TuBE N2,
1z 3 a4

* o
180 | 165 | 315 | 450
] 10§ zool

14

Ne OF | COND.IN

Transformer data for cirewit B, Fig. 10.

The standard form used for winding any
of the above is 3 ins. long and 2 ins. in
diameter.

This artiele is

hased on the reference

| material gathered by the author over an

extended period of time and he hopes that
it will prove as useful te others as it has
to liimself in the past.

RADIO KINKS

(Continued from page G14)

tion af the deviee. The relay may be so
adjusted as to operate cither to turn the
cantrolled circuits on or off with the appli-
cation of lght.

This same deviee may be used so that anto-
mobile head-lamps control the opening of
the parage door—so that persons intereept-
ing a beam which nonnally keeps the relay
closedt will cause it to open and thus sound
an alarm. No long-winded desceription is
necessary, however, for a thousand uses for
the device will inmediately soggest them-
selves.

The parts are as follows: R1. 350 ohns, 5

watts:  IR2, 3500 ohms, Fleetrad  potenti-
ometer; B3, 1- to S-megohm grid  leaks

PECL a0 caesinm type  gas-filled  photo-
electric cell: Relay, Yaxley 10000-o0lun relay
or device of similar sensitivity.

OPERATING NOTES

Continned from page 603
pa!

The hum would appear and then disappear.
It was finaly traced to an open 3-ohi een-
ter-tap resistor loeated o few inches away
from the first interinediate-frequeney socket
an the under side of the chassis. “The apen
wis nost fikely eansed by the operation of
the sct without the several heater tuhes in
their proper respective sockets,

by Alfred A. Ghirardi
and Bertram M. Freed

$1.50

633

4 STUDY RADIO )
RADIO SERVICING COURSE
. L

contribwting  kalltor,
Radio Ciaft ¥enloing
Department

Toatpaiid Lo the 170 8,
192 Tlages. Over 100
ilustratiens.

RADIO PHYSICS

Nobedy in Radio can afford to
be without these two great books.
written by tuo of Ralio's fore-
thoritie they cover évery

1 o oup to tle

‘Theve are finan.
books  to ownl
a complete
spare

COURSE

By
Alfred A. Ghirardi
The Radio  1’hysies
now  running
lin XNy
complete in gne bouk!

$ 3.50

tpaid
radlo edueation—in ¥our gs‘? Ii?mlaesl." :)":er”al?ﬂ

time at homet tllustratlons,

MAIL THIS COUPON AT ONGE !

RADIO TECH. PUB. ¢O., Dept. R.C.
22 West 2ist St., New York City.
: 1n 1 ~h or money order for

present moment
cially profitable
They wlll Klve you

Enelosed o

voples aella y-irs Course at $3.50 earh, and
...... veeoo. toples of the Radlo Serviclng Course at $1.50
each.  Check here for PREE clreular.........

1932 PRICE GUIDE
Radio Supplies—Tubes—Sets

Every item you require in your business is

in this book, from the finest high grade

) mike to the smallest screw.

GUARANTEED QUALITY GOODS
Prices Lowest Ever Quoted

Fresh new dependable Merchandise at
X Bargain Prices!

Leading Manufacturers Lines Complete
Send For Your Copy Now!

SAMPLE BUYS FROM THIS BOOK
300V-8Mf

Dry Cond.
Bargains

Replacement
Transformer
annd Three Thousand Other

HEADQUARTERS
for SERVICE MEN'S SUPPLIES

Radolek Co.,
104
Canal Station
Chicago, 111,

Please send me without obliga.
tion your Service Man's Supply Book.
Name
Address

City State



A NEW
FREE SERVICE

1. Low Raxce Frses. Technical data on
“1 jtteifuses,” Jow-cnurrent fuses designed to
protect meters, tube filaments and other sen-
sitive radio and electrical devices from dis-
astrous overloads. Contains some interest-
ing oscillograms, recorded at Northwestern
University, which show the quick action of
these fuses. Liltelfuse Laboratories.

2. Facrs ox Soibemixe. A handsomely
prepared booklet that explains the why’s and
wherefore’s of soldering with great clarity
and in fine detail. The chapter on the pur-
pose and action of fluxes is particularly in-
structive and can be read with profit by
anyone who does not understand this im-
portant phase of the soldering art. The
right and wrong methods of soldering are
described and illustrated, and many practical
hints given. Kester Solder Company.

3. Tyee 551 Varwanie-Mvu Tune.  An ex-
cellent treatise on the characteristics and
applications of the ’51 tube. Clearly writ-
ten in technical but understandable lan-
guage. Complete operating curves and cir-
cuit data are given. Arcfurus Radio Tube
Company.

& Trcnxicar Dara ox Ceco Ramo
Tunes. A folder containing thirteen loose-
leaf engineering hulletins and a chart of
average characteristics of the Ceco line of
tubes. The bhulletins cover the following
types in detail: '80, 50, 24, '27, 01\, 45,
'35, '36 series, '$7, 'Bl, '66, '10, '33. Very
useful for reference purposes. Ceco Manu-
facturing Company, Inc.

5. Crarosrat Coxtror  ILixpeook. A
large 32-page book coitaining detailed spe-
cifications of volume controls, attenuators,
constant-impedance  controls, phonograph
pickup faders, tone controls, line ballasts,
rheostats, potentiometers and fixed resistors
of various kinds, together with valuable cir-
cuit-design data. Contains many diagrams
and charts, and a guide of replacement vol-
ume and tone controls for many comuer-
cial receivers. Clarostal Manufacturing
Company, Ine.

6. Messvrixe Resistaxces ny rne De-
rrLecrox Mrernon,  The conventional method
for the measurement of resistance involves
the use of the Wheatstone bridge, a costly
piece of apparatus. llowever, there are
other methods which provide a fair degree
of aceuracy, ecnough for all practical pur-
poses. The least expensive is the deflection
niethod, which makes use of popnlarly priced
millianuneters and fixed resistances.  This
bulletin  describes the method completely,
and should be very useful to Service Men
and experimenters with liniited meter equip-
ment.  Shalleross Monufacturing Company.

7. Srren Rapro Tvnes. Contains a chart

of the electrical characteristies of the Speed
tubes, and also a convenient list of broad-
casting stations with space for dial settings.
Cable Radiv Tube Corporation.

8. Fikcman Provvers.  Descriptions of
the full line of Llectrad volume controls,
voltage dividers, vitreous resistors, Truvolt
adjustable resistors, amplifiers and other
devices for radio and electrical applications.
Among other diagrams, it includes twenty-
four circuits showing the placement of vol-
urue controls in different types of broadeast
receivers. FElectrad, Ine.

9. Reeririzr Type Ixstrumexts.  This
type of instrument is used principally for
mersuring alternating currents of such small
magnitude that they cannot be measured
readily with ordinary types of A.C. instru-

RADIO-CRAFT

RADIO-CRAFT

READERS’
BUREAU

On this page are listed book-
lets, catalogs and pamphlets
of manufacturers, institutions
and other organizations, which
may be of interest to readers of
Rabio-Crart. The list will be
revised each month, and it will
be kept as up-to-date and ac-
curate as possible. In all cases
the literature has been selected
for mention because of the val-
uable information it contains.
If you are interested in subjects
not listed on this page, write us
and we will try to serve you.

This Service is absolutely
free to all readers of Rabio-
CRAFT.

Fill in and maii the coupon
below; make sure that your
name and address are included
and are plainly written. Order
by number only.

ments. It consists of a sensitive D.C. meter
used in conjunction with a rectitier made of
four sets of copper-oxide disks arranged in
the four arms of a Wheatstone bridge cir-
cuit. This folder, written by the chief en-
gineer of the Weston company, describes
the principles of operation, und is very in-
teresting and instroctive. Weston Electrical
Instrument Corporation.

10. Tue Cico Cere. Full technieal de-
seription of a small photo-eiectric cell suit-
able for numerous applications, nine of which
are illustrated. The pamphlet includes a
dozen diagrams, four curves and detailed
data. Cico Instrument Company, Inc.

1. SvrrexMe IxstRumexts. Contains
lengthy descriptions of the Supreme serviee
instruments, including the AAALl Diagnom-
cter, which is five instruments in one, the
model 90 analyzer, the model 40 tube tester
and the models 60 and 70 oscillators. Inter-
esting to the Service Man because it tells
how his work is facilitated by ingenionsly-
designed test equipment that indicates the
condition of an entire set in a few minutes.
Supreme Instrument Corporation.

12. Vitgousm Resistors axp RRureostaTs
ror Rapo. Tells how vitreons enamel re-
sistors are made and how they are used. The
data on direct-current bhattery charging ar-
rangements is of special value to people liv-
ing in D.C. districts. Ward Leonard Iilec-
tric Company.

City and State....

1
| RADIO-CRAFT (Reader’s Service) }
| 98 Park Place, New York, N. Y. i
| I am intcrcsle'd in securing a number ‘

»f booklets on this page. DPlease have the
| following sent to me. I
| List by numbers i
: :
1 I
| Name :
= Mddress i
! |

________ |
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List of Books

Catalogs, Pamphlets, etc., are
obtainable FREE with accom-
panying COUPON.

13 Armo Oureer axp Specian Intren-
axck Matciixe Traxsroryers, A twelve
page hooklet describing the special construc-
tion of the Ferranti transformers and show-
ing how they are emploved in audio ampli-
fiers. ‘T'wo excellent diagrams are given:
one for a two-stage amplifier using '45 or
50 tubes in the power stage, and the other
for u three-stage outfit using 50 tuhbes in
the output. All resistance and capacity
values are included. Ferrauti, Inc.

14. Staxnarp RResistor Coror Conk.  This
handy little card, mensuring three by five
inches, should be in every Service Man’s kit.
It iltustrates and explains the standard
I.M.A. method of marking fixed resistances
with different combinations of colors to in-
dicate the resistance value in ohms. It will
save a lot of confusion in the field, as most
resistors are now marked only by color, and
do not bear figures at all. Lynch Manufac-
turing Company, Inc.

15" You Cax Ly Cone. The Omi-
graph has heen used for many years in the
home study of both the radio and telegraph
codes. This circular pictures the latest
model and includes several diagrams and
copies of the Continental (radio) and Amer-
ican Morse (telegraph) codes. The Omi-
graph Manufacturing Company.

16. Sex tur ArTiST You Are Hramixe.
In addition to describing the Jenkins tele-
vision receivers, this interesting panmphlet
contains a well written explanation of mod-
ern television technique and practice that
will clear many misnnderstandings.  Jenking
Television Corporation,

17. Cunaracreristics o Trian Ranio
Tupes. This legible chart gives the operat-
ing characteristics of the full line of Triad
tubes, including the 866 mercury-vapor ree-
tifier and the television types. The back of
the chart is blank, so the whole sheet may
be tacked to the wall above the service
bench, or in the cover of a test kit. Triad
Manufacturing Company.

18. TraxsrorMir axp Cnoke DBuriwemix,
Some of the important considerations enter-
ing into the design of choke coils are dis-
cussed and the specifications of several dif-
ferent kinds of chokes given. Power trans-
formers for various purposes are also de-
sceribed,  flilat Engineering Company.

19. A Barmsy or Fire. Centralab fixed
resistors are made by foreing a carefnily
calibrated resistance material through a plas-
tic ceramie material, and then baking hoth
under terrific heat. This hooklet desceribes
the manufacturing process in detail, and
lists the advantages claimed for fixed resist-
ors of this type. It is interestingly written
and illustrated, and makes good reading.
Central Radio Laboratories, Inc.

20. IxstructTions ox GrixmiNg QUARTZ
Crystats. ‘This is a valuable little folder for
the radio amatenr who wants to grind his
own DPiezo crystals for use in short-wave
transmitters or oscillators, 'The instructions
are clear and easily followed, and may bhe
carried out with simple equipment. Ameri-
can Piezo Supply Company.

21, Reaprite Rapo Ixstaeuests. This
sixteen-page pamplhlet contains some valu-
able hints on the testing of electrolytic con-
densers, as well as descriptions of the full

fine of popular-priced Readrite instru-
ments. Worth having. Readrite Meter
Works.
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$100,000 Speaker Sale!

Included in this tremendous speaker sale are the products manufactured by leading speaker makers. Every speaker is brand
new and shipped in original factory sealed cartons. They are sold far below their regular list price because they were bought
in exceedingly large quantities and our purchase price permits us to give you the benefit of low cost.

DUO MAGNETIC
Duo Magnetic Speaker . $3'95
Duo Inductor Dynamic
Chussis $3.95

Similar to Farrand Inductor.

JENSEN
A.C—D 3

Dry Rectifier $l4095
Avdi rons $12 95
Rect. ... o

é.C.—lt).I?r

oncer r.

Tube Reet. ... $805°
D.9—2500 OHM

D.C

BS . $7.50

D.7—2500 OHM
D

Fil«(-:l.d $8.5°

D.15—>Midget Concert .r,

2500 OHMS $4.75

ROLA
A. C. Models

gggdelj{ e?t-.suo-c A.C. usmgm__ $9.95

gslood;{lﬂ.li. Midget A.C:musing_m $8.50

D. C. Models
2500 shm  1.P. Output Trans. 2
1600 olun  P.1°. Output Trans. 4‘
2500 olun Single Pentode. Each
2500 ohm Push Pull 235, Model
1600 ohim Single 23s.

1.3‘(:_0 o{un Single  Pentode 300 ohm Tap
or DBias.

BALDWIN
Tive e $7.50
D. C. 2500
o 0 $5.50

D. C. 2500‘01{.\1—110
Volts Field

Less Stand . $4ooo
D, C. 2500 OHM—119

Volts Field Less
Output Trans. $3025

SANGAMO TRANS.
FORMERS

Sangamo  transformers are of-
fered to the public for the frst
time at these reduced prices.
Sangamo A, X. Audio
Transformer.

Price $l°75
Sangamo B. X. pp Input
$1.95

$1.95
Do Not Write For Catalog!

All offers are F.0.B. New York, and subject to prior
sale. Terms: A deposit of 20% is reguired with
every order. Balance may be paid on delivery. Or,
deduct 2% if full amount is sent with order.

Sangamo ¥I. X. pp Out-
put Transformer.

Price e

plug in the 247
| (;Il;R NET PRICE Sl-zo

OXFORD

ﬁ.” fl.uli?l?lgfls

o
|1:|||1!c-1‘.]’.\‘glrtl(!?-"t $8'95
i::)llllcdggol Rﬁt‘c—t $7050
D. C. Models

1F4i'e’l§1000 OHM $8.95
{:'112131500 OII.\IT $4.95
P O $3.49

All 9” Jidgets are sup-
plied with Hum balancer

PEERLESS

A.C. Models
12”7 A.C. Using Kodel Dou-
hle Rect, and

2000 Mfd. Cond. $12.95
122‘;;)’ A"I‘(El.bl:ing. $12050

D.C. Model
127 1000 OHM

e Line s $6.95

R.C.A. & VICTOR

:;icto;* A(II Audit
:Fl;)l(:g with $12.25
Vietor D.C.

Audit 2500 Ohm $8'95

(‘).Iiﬂ“r e Audit 2500
18

ktl% OAI.Hl)llt . $7095
Ao i $12.50

w0 $5.50
13:(‘.1 8000 ohm 300 V,
!l)lllttll:lll $405°
D.C. 800 ohm 110 V,

Field 12 : $7.50

R.C.A. VICTOR MICROPHONE

This microphone is furnished with the
latest model Radiola $6 Home recording
Super-Heterodyne  Receiver and amplifier.
Do not confuse this hiicrophone with the
Utoy™ type as it can be used for many pro-
fexsional and commercinl usex. It is =a
single Dbutton *mike” with a gun metal
finish.  It's total length is 6%” and has
as standard equipment a four foot cord.

YOUR PRICE

$2.95

" FARRAND INDUC-

PENTODE
ADAPTER TOR DYNAMICS
This Pentode Adap- D.I(;icd e }1\:25'2

ter permits the in-
sertion of o type
247 Pentode DPower
Tube in place of the
type 245 tube. Shue
ply remove 245 tube,
and insert the Adapter, and

tery  Sets  with
IEqual Results,

S $5.95
12" Modet $6.95

GRENPARK CO, Dept. R.C., 245 Greenwich Street, New York, N. Y.
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CONTENTS for MARCH

EDITORIAL: .
A Revolution in Foods
RADIO:
Operating Hints for Set Owners
Dolice Radio Installation
Radio for the I'ocket
Radio Kinks
Radio Stethoscope
Radio Makes Violin an Orchestra
Shurt-\Wave Receiver for "Ham" DBands
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APRIL SPECIALS!!

STOP SHOPPING. The lowest prices are right on this page.

OTICE our important New
values. Every month we will
items, which are NOT LISTED 1
specials of which the quantities

departure in announcing Special
show on this page certain STAR *
N OUR CATALOCG. These are all
on hand are not sufficient 10 cata-

log them. (nce sold out, no more can be had.

No one undersells us.
chandise,
satisfuction on every transaction.

Order direct from this page and save money.

We meet any price on ANY NEW Mer-

10075
Take advantage of these special

NEW!

“LITTLE
GIANT™
DYNAMIC
SPEAKER
Ansulutely the small
est Jdynumic  speaker
that  will withstand
the strain of modern
sutpat  power  tulne,
ever uanutacturml.
midcet, purtable and
Measures but 6'; In
a 4% in. ddiaphragm
The “little Glant™

Huitable fur u<e on
utatnobile tecehe
1 over nll, L
amd weighln: but

s

has. under tost, aciually tleded a ten room
mpartivent with faithfully reprodieed  musie
of sirtually  orlginal  tone quality.  Fireld

swimling has 2 resistance of 230 aluns anil
may therefore he onergized by gsimg it a3 a
filler choke In the pawer pack, werfeby serv

ing A donble  purpose This last feature
mukes the “'Little Glant' exeellently sulted
for purtahle A.C, sets, slie it
with filrter chokes and thus witl

able wehsdit.
transformer Gy

ik from ¥ standant o

put power tube  arrangen 1. Specify the
pawer tube or tulics alaed whien erlering,
Shipping welkht 5 lbs.  List Price $6,50.

No. 1549, LITTLE GIANT DY.
NAMIC SPEAKER _Your Price

$2.50

*UTAH A.C. DYNAMIC
SPEAKER—Only a Few Left

M0-vult, 600y le
ALC MERE sucket
subbly for  field
excitatlon wlth
Westinztuuse ey
ificer
Nhigh, 014
in, wide, 7% in.
deep.  Speaker
coligs pAacked  in
wanlen crate.
Welzbt 19 Ibs. Tt
Is uane  of the
most powerful as
well as hest re-
vroduvcers in _the market,
List Price. $50.00.

Ne. S P. 1506—Your Special Priee

9-Inch vone.

7.45

*FARADON 4-MFD. FILTER
5 CONDENSER

g llers  is  just  the con

denser for  constructing

naise fliters. In some cases

one  comdenser  cunneennd

across the li
ment will be

ever In commelcinl

filters  the dee twu cone

dengers  cohneeted  fn ser

Bies. the  coenter-tap  heing

grounded  amd the two re-

maining leads connercted
acress  the MiEht line or the interference
broducing  apharatus,  Put oup in a neat,
black-ena caae with  tlaned  Jugs for
sulivring annection 2= it x 3
wite X 21" deep. Warking Dotentinl 6im
volte LU Sl wi. o1, List Price $7.50,
No. S.P. 9062—Faradon 4 Mfd.

1.50

World-Wide Short-Wave Set
NOT A CONVERTER

A perfect radio f] w
short-wave receiver NE

fur wse between L8
amd 200 meters,  To
nnt into operation,
connect antenna,
griuinl, 1-voit o jte
ol twe No, 6 ey
cell A" harteries,
and headphinhies to
the pusts provided,

Filter Condenser. Your Price

Llog inoa 3
tnhe, in!
AR Inzeni rir
CclElt Jursl
bl a l-vail single-winding plig-In  desizn.

This Tittle instrument has the same sensitiv-
ity ns nny hig, shic.ded short wWavy receh .

ers costlig ten thies as mueh. A power
ampliller iy e ackied for any degree of
subtige.  Complete with 4 plug-in coiis,

Has fine vernier ddlal fur precisien tunipg,
Never has a first class short.wave sot sold

for so little money.  This shimt-wave set
measures SlaxXTx1 in, ligh, over all.  Shin.
welxht, 3 Ibs.  List jrice, $12,50,

$6.25

No. 1666—Warid Wide S..W, Set,
Your oprlce, o

NEW! NEW!

SYNCHROMATIC' ELECTRIC
| CLOCK

Never was such a firat
class  electric ¢lock
at such a eldlenlosly
pricel .an o eieetric clock
using the famous syn-

thrematic movement.

Naval  obsemvatory  tine

right  from  your light

ket No o sprin to

wind, no hatteries. Never

out of order,  Lubricatul for o life-time at

be factory  The ehtire mmeme with Ira

snte-cunneled dial and artstie mmmberin
enclozed inoa distproot amd  <hioekpn ot

zemnine molded Bakeltte epwe The cuse Is

of  walnmit brown  fini. with simlile  Iont

nrehime desivn. FPor 116 voirs, 600 eyele AL
perntion wly, Complete with eond and at
tclunent plug. Nize 3707 o Welsin
1 1h. Service men new sell these tine ¢locks
Dy the lnmleeds, Lie the Hest in yonre incabiy
te Landle them.
List Price $3.00.

No. 1639—Synchromalic Electric
Cloek. Your Price

$1.00

offers. ORDER NOW, TODAY.
’NEW RESONANCE NG
METERS
This ingenious aleslce TNDE-

CATES VISUALLY wlum a
St s exactly tuned In-
on-the-dot.” Jeceiver is tuned
U its moust oriti Fesuhahce
beint for auy  given station
when necille swings to farth-
eat pesition, Rervicemen protic

by imstalling these merers in
gets Whieh are ol so equipped,
Have anly acales aml pointers vigible through
an extuleheon plate. Useel Lo tiew Strom
wers Carlsen sets,

EXCELLENT TUNING DEVICE FOIR

SHORT-WAVE RECEIVERS. 1. extre
shatp tondng short-wave Stations  an
casily deterred by thils vicual imdloat
the var wsunlly misses them. Eaoily Installed
unany receiver by placing it in sernies witl
tl Pt af the wwer tube. Slupbing wit.
Yoo Mailable In two styles
TM-103—(11lustrated) Enamel fAulsbhed dial-
lizhted fram flat side of the case vver the
| tap of the dial
TM.00- Tramslucent
et window
List Price $1.50. $'90
Escutchean Plate ceeeneene...$.25 extra
i Pitet tight and bracket .$.30 extra

ial—1izhted
Your Price

from a

| FREE 76 Page

Jut
Hreates

RADIO i e
SERVICE
| TREATISE

of new

e
i

100 New Hook-Ups, etc.
675 IHustrations.

Radio Treatise No. 24

The new Winter editlon of our RADIO SERVICE
TREATISE, twlce as large as our furmer
colne

It contalns a
In  ltself
FOUND ANYWHERE ELSE.

gections are

CEMEN'S TEST OSHCI'L‘LATOR—ALL ABOUT

ful uata, cte., cote,

Thla hork s not just another cataloz hut a
veritable mint of raidlo Information which will he
of intinite apl everlusting value tv you,

WRITE TODAY.

v, has
Press, It js pmaitively rthe
NOT JIST A CATA L
large editorial seeti u veritalite

with  valuable Infarmation NOT
Amuang the wealth
technical information listed in the editorlal
the fullowin:

aff  the
t luwk jn g

UPS.—{ousirnetional Data of SER.

R-

r4

TI-MU AND PENTODE TUBES.—
DC RECELVERS.—VACUUM TUBES
=\l dogens of new  radin  experi-
Nervicenmen, valuahle tables of use

Enclose 2 cents for postage.
Trealise sent by return mail.

6 MONTHS GUARANTEED NEONTRON TUBES

Hold g # § MONTHS FREE REPLACEMENT GUARANTEE

BASIN, PROVIDING TUBE 1.

IGHITS! AN tubes are carefully

meter-tested  before ghipment, and carefully packed. 1w not Y
confuse these 1M QUALITY tnbes with uns uther ‘low |
neleed™ tohes—anr low prices are possible Lecuwice we do s
VOLUME Lusiness! |I
Chalee
Cholce Cholee of Cholee Choleo 130
| 216 1124 215 229
7 2004 -109X 280 210
171N | 199UV -120 171 250
I 2014 | 221 481 |
80cea. | 69¢c ea. | 70¢c ea. | 1.58 ea. 1.08 ea. | 1.08 ea,

. R.C.A. LICENSED TRIAD

better quality,

Cheice [ Chuiee | Cholee
Prica | Price | Price
63c | 80e 75¢
* “*POROX’’

2-VOLT STORAGE CELL
3 Ampere-Hours—For 2-Voit Tubes
& One such unit will light
. &£ 8 two.volt bhattery tube
—d wﬁ- 1 for 75 hours cuniinun,usly.
= Wil bamdle  two 2-wlt
K | Po y tubes far 35 houss, efre
-} - Put up in & transharens
i o compusition container witt
. JERE g two  non-cappoditeg termi
nals elearly marked as to
pualarity. Easily rechmrged
| elther ddlrectly frnn a 110
1 vult Do dine in
e

5 with a M wart
'R___,.i.--'—"'_'_.‘ tizht mIb or from an **)

eliminntar in <erfes wih

a 12 ohm 2 watt resistor,  Exeellent for use

in uny eclreuit requiring a sterdy swoure of

ureent. 3% while x 17 ligh Y 2" thick.
Instructions inclndel,  Ship 1hs,

List Price $4.50
$.80

| Mo. S.P. 9060—Porex 2 VoIt Storage
Cell. Your Price

e nationally advertised tubes are guarantecd NCONDITION AL
The priced are silehtly hicher than oir NEONTRONS Decause these
See liatlug above for rube nunbers.

AND PERRYM TUBES

Y for six wonths.
tubes are uf much

| Cholee | Choice | Chuice
Price Price Price
$1.76 $1.15 S1.t5
| % 6-YOLT BATTERY PHONO-
MOTOR
5 At last a REAL
battery motor
desikmed] esped i
ally to meet the
| heeds of remi
- portable g n

Lurtable al
dress syaterns eshecially jnstallations un
ine v It will eu~ily and economicnlly
Clrerd e om Lovelt sroraee hattery or
emoalinr i dre eelis Pritws very  litde
current. The entire mator §s flexibly Livat
e upon wcast metal frame and s Leld fant
Al all times by a compenatin spring. thin.

| a<surinz posltive cantact of the friction drive
wear against the fnside rim of the turntahle

| santanes of
1)

* VERSATILE PORTABLE
PUBLIC ADDRESS SYSTEM
Comprises Microphone,
LoftineWhite Amplj.
fisr and Dynamic

Speaker,

A recontly
cuinpletod

MU de
selopment

incaporate

g all the

fentines \
~.

and ade

the direet
Loftin-\wi
Littler pr 1Me.

The amplifier is high anality twe siace

i, Luaving <ome RADLCALLY NEW IDEAS
IN AUDIO FREQUENCY AMPLIFICA-
TION and employing 1-727, 140 power
tube ami 1-'S0 full-wave rectttien. 1t is re
markably free from A.C. hul
{en i~ adeptnhle all purpmse:,
i.e., rophone,  fadio plisnograph
1las an undistarted pover uitimt of approxi
mately 3.5 watts; SUFFICIENT TO OPER.
ATE FROM 2 TO 3 ADDITIONAL DY-
NAMIC SPEAKERS.

The partable ackdress systeni is sold COM-
PLETE WITH THE NEW R.C.A..VICTOR
HAND MICROPHONE; s stunlily con
structed unit which will withstand a lot of
roush handling,

Put up in a single compact and perfectly
Lalanced carrying case, the frumt of which
is utihizedd us a battle for the self-contained
dynaonic geaker.  Uomplete with mierophone
and avcessorics the welght is only 30 pound..
Fur 30-60 eyeles. 110-20 svalts 3.C, opera
12 welybt 38 pounds.
ist Price, $75.00
$.P.9063—Versatlla Portable Address

Your Price, cf""'."l'f-‘.‘. $25.50

No.
System.
with mlerophone .. ...

|
|

% R.C.A.-VICTOR HAND
MICROPHONE

The mast ruggedly constructe
el hawl  miccabhone  ever
manufactured. There is not an-
otlwr of its kind that is qulte
as ~ensltive, Dexigned etpee-
iatly for hame recording and
lersanal  entertainment,  Hee
fquires hnt a 223; volt hattery
te nperae. Easily connected to
any radlo or amplifier in a
few minutes This unit is
vs~entlally a  sinczle  button
carban  nilerophiane — acousti-
enfly  eentered  in a  <tout )

mwial housing which serves the «dual purpose
of pratection wad mwise shielding,  Responds
indiscriminately to all speech and music
irequencies. Has a hleh D e re<istance
amt mav  therefore he shunted  directly
acrasz the grid and eathode of the deteetor
tahe  without employlng u coupllng  tran
former, Solil complete with 6 ft connecting
cable, Shipplng weight, twe ponnds List

Price, $10.00.
$2.75

No, S.P. 9064—R.C.A.-Victor
Screen Grid Cap Connectors

Hand Microphone. Your price

Newest SCREEN O RID

VAl Small, weat Inoag - o
and rugzedly eone g

strurted. A sturk 1 <ty “

in service wark, anly

im lots of 12 or more. sShip

ning weikht L oz,
No. 1672—Screen Grld Cap Con-
nector. Your price ..Dozen

$.12

* Guaranteed 8-Mfd. Electro-
Iytic Condensers

Judieionely used in many parts of
am BF, or AF. cinrals, in power
packs, In dynamle  sheakers, they
will perform miraclies in eliminating
any trace of obiectionabie A.C. hum
or  other  focidental  disturbanees,
These  electrolytie  conder sets  are
particularly  recommended  for 290
1owel parks, Wi the wurklbn:
age of the nnfiltered A ©, §s X
e gleetrulytic condensers an
ill staml np indefinitely.

e artancement wis qlesluned 1o aver ninsnted  througl  the I
vome tbe effects of humps and gars expveri- | oty havanet socket base whieh 1e
inte d by moving vehicles. The motor i sulil equipged with “nuslrive contaet’
conplete  with 10 «turntable, mounting | gpelne:.  Totally  shielded  and b
la’e und thotor swakeh ami speend enntrol terted by @ poer  cat. Shiobing
| Stlbpine weizht—1a 16s - List Price. $1500. | weight—-1 Ib.  List Price. $2.50

Ne. SP9058—6-Voit Battery
Phone Motor. Your Price

$2.50

No. SP9054—Guaranteed 8 M1d. élec.$ 49
trolytic Condencer. Your Price.... ¥ °

NOT ACCEPT ORDERS FOR LESS

If full cash accompani

WE ARE A WHOLESALE HOUSE ANN CAN-

If C. 0. D. shipment is desired, please remit 20%
remittance, which must accompany all orders.
s order, deduct 2%, discount.
Send money order—certified check—U. S.

THAN $3.00.

stamps.

Radio Trading Co.
23 West Broadway
New York, N. Y,

ORDER FROM THIS PAGE.
prices from time to time in this magazine. Get our
biz FREE catalog for the greatest Radio Bargains.

Should you wish gands shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will he refunded.

You will find special




BE THE BOSS OF YOUR OWN

g RADIO

THE
SERVICE
MAN'S BEST SELLER

Doubles the Enjoyment
from Any Radio

BLAH BLAH
ELIMINATOR

M AYBE you think a “good” broadcast

receiver is a sharp-tuning, sensitive
one with good tone fidelity. But that cus-
tomer of yours—uwhat does he think? Show
him a radio that he can “shut up” at the
touch of a button, without getting up from
his chair, whenever it starts a volley of
whatever he may call “blah.” There’s a
regular radio—that’s what Mr. and Mrs.
Customer will think—and especially when
the telephone rings!

Why not convert their old radio into a
“vegular™ one, charging them only $1.00
for the BLAH BLAH ELIMINATOR and
50 cents for your installation?—over half
of which total represents your profi.

Think of the market—everybody that
has a radio! Tell them in a minute what it
will do—demonstrate it on any set in an-
other minute. Sell only ten a day—install
them on the spot, they’re small and light to
carry—and you have a mighty nice in-
come, hesides whatever else you take in.
Send for your initial supply today—be the

R

Ty,

A slender silk-covered cord runs from antenna and

ground posts (1o connection with power wiring) 10 the
neat, entirely insulated push bution of the BLAH BLAH
ELIMINATOR, which can be carried anywhere—to the
customer’s armchair, ironing board, or under the din-

ing table. One sample, ro everyone (note this protection)
$1.00 posipaid; to dealers and service men only, 14

dozen $4.00, 1 dozen $7.00 posipaid. Cash in advance; first in your community to offer this serv-
no accounts opened. Money promptly refunded on re- ice that will be talked about at every gath-
turn of any sample in perfect condition within ten days. ering?

COMPO MFG. CO,, 1255A S. Michigan Ave., Chicago




Prices YOU can make

a REAL profit on!

GENERAL ELECTRIC
Phonograph Induction Motor
With 12 Inch Turntable

Designed to meet the demand for a rellable. noiseless
and non-Intertering  electrically operated turntable for
Phonograbhs  and radio-phonogesbh  comhinations Mas
double pha compound wound induetion colls and dise
pe halanced armature. assuring quict, smooth operation.
Governor  con-
trotled hy lever
and friclion
dise. setting of
which  anplies ¥
proper  torque
for It. P M.
Construeted  of
the finest of
electrical  and
meelhan feal
parts.  Equlp-
ped whh 12
inch turntable.
For 110 Voit,
AC

&
$7.50

KOLSTER
245 Push Pull
POWER

w
AMPLIFIER

and
can  be used with any
tuner—for 110-115  volt
60 cvele A €. The amplifler has twe stages using
the 227 In the first and two 243 (ubes in the push pull
stage, wilh %0 rectiter Kolster 1. Dynamic
er to mateh. $1.95 extra. D LESS TUBES

Resistunce 2000 Ohms contalning
transformer.  Nold separately,
peaker. il desired

output
without

$13.95

Genuine PHILCO Power

Transformers
Phileo Purl No. 3316, for Phileo Models 65. 78, 7.
TVA  amd other: g following Tulbes 43y, 237,
2-213, 1-230.

An exeellent
form er for  most

replacement trans-
tandard sets.

amt blark wires, 123 V.

wire C.T. of 7 and
Secomulaty connections shown on
diagrs
Size: 3% in. 19280349
long, 3% in. 445868
wide, 5% in. 79889
hig 9 ! 0w
t and 2--5 Vv, (280); c.T.
of High; 4 and S—Hmh Veip
B and 10—2Y; V. (245) B=—

C.T.)ol G and ID: 7 and 9==2Y

$3.15

Condenser Block for
Ma jestic
“B” Eliminator

Replacement for defective
blocks in “B" Eliminators
identical in electrieal character-
isties nnd outside dJdimensions.
Can also be used in any make
“B” Eliminator as well as most
power packs

OUR
PRICE

ouR

$2.10

PRICE

Kolster K-6 Speaker

ty¥pe coné  speaker.
tone auality; vol-
Beautifully ecarved,
Equipped

AMagpnetle
Rimarkable
ume 1o spafre.
fine Wainut eabluet.
with  highly sensitive oversize
magnet amd driving unit,  Faith-
ful repreduction from Lhe faint-
est whisper to fullest volume of a
brass band.

List $20.00
OUR

PRICE

R. C. A. Loudspeaker 103

A beautiful speaker, superb in it®
faithful reprovuction. Molded 4
frame and pedestal resemble hand [f
carved oak. Mechanism concealed Eg¥
by attractive tapestry. g

(Genuine R.C.A.)
List $18.00

OUR PRICE

- $3 43

JENSEN SPEAKER

Electro-Dynamic
(Medel DB20C)
10 in. ‘'Concert” D.C.
These hum-free unit; contain suitable
pu-h-pull  trunsformers and connect
trectly to the set—no nutside wires
2500 ohm field. 8 ohm voice 5
As  moeL tamdard

A sels are huilt for 1%.C.
speakers of this  ohnmage,
the  possinilities for re
plurement  with this really
goud speaker are uniimited.

Act quickly. Quantlty # ;
limited.
OUR PRICE $8'95 "
Fixed Pigtail Resistors
OHMS
500 19,000 75.000
1.000 15,000 100,000
1,500 20.000 1:25.000
1,800 25.000 150.000
1,000 30,000 250,000
4,700 40.000 1 Meguhm
5,000 60,000 2 Megohms
OUR PRICE 45€  PER DOz

Atwater-Kent Condenser &
Filter Block

For Model 37 and 38 Sets
ldeal filtering system for ANY]
muke A, set using 171-A
tuhe Contains proper chokes
and high voltage condensers.
Flexible wire colored leads
same as original.

HOOK-UP

R.F. plate, vellow
to first audio by-
istanee, red to de-
to ground.

$2.40

I.C.A. Test Leads— @ npecessily to tho

i dealer or service
man. UnsurPassed for testing sets and tracing shorts,
and other common defect

opens Eusily at- 40
C

tached to testing meter or elecirical apparatus.

Green wire to 280, black to
to Power Tube plate, white
pass, white to C.T. of 226 re
tector plate. Wire from can

OUR PRICE —

|
A RADIO CIRCULAR CO., 225 Varick Street, New York City
: Enclosed find § . This is 207 of jtem« i
™ We regret that we cannot accept orders under $3.00
oo s
n
o
B
[ e e s
E
Name.. .. ........ccocouviininn
[ ]
B Address

[ ]

-

[3 Alse please send catatoz. B Ciry n
--.--..-.-----.-....--.-----.-.-.-..-.....-..-*...--..------.-..-‘

d helow. I will pay balance upon receipt of merchandise

A. C. DAYTON FLEWELLING
SHORT WAVE ADAPTER

AC. AND D.C. TYP'ES. This remarkable complete
adanter makes  Short Wave ltecelver out of any zel
without change If wirlnl. Short wave Peecption covering
IR (0 R meters i3 accomPlished by 3 plug-in eoils with
nan-corraslve nickel plated brongs. which ghve positive
contart. There 1 nothing else to buy. The adapter is
housed in a mahogany fin-
ished catiinet.  Fasy tun-
ing  with  slow  motlon,
smooth, vernier dlal

\l’ndel A-C UY. For sets
s UY 227 A.C. tubes
as Ilr«l HI* Ampllifier or in

the detretor sorket

\1n.|.] .1 TX For sels
UX-2ula, UIX-199,

\\I) 1. or AC 296 type

tubes

List Price $15
OUR PRICE FOR
AC. OR D.C. MODEL

$4.75 &

T. C. A. PUSH- PULL INPUT
AUDIO
TRANS-
FORMER

Standard replacement
transformer for bPush-
Twll formation using
17 243, and 230
type tibe, Core of
permalloy steel lami-
ination boumi by
meunting

brackets
which serve shield,
Dimenslons:

ESTHITA Y
OUR PRICE = ! 90(:

Victor ABC Power Transformer
For use with 6-225,
2.245, 1.227 and 1-280
tuhe s Maynetically
shiclded preventing hum.
Can safely be overload-
ed 307, High voltages,
400 volts at 150 mils on
cither side of center
tap. Extra large case
especially  designed to
prevent overheatine.

No. 1—Center tap of 9, 11—

No. 24— Velts,
No. 5, 7—1 in. V. High amp.
) . —
: . Size: 4'2x5%53% inches.
\?.‘.I'?u,‘ﬂ—l’rimur) {110 V. Can b uied for any
No. &—~Center tup of 12, 17 é_’,u._-errrma:l_ml:ﬂer using
- LY - ] w

No. 9, 14
No. 1, 15

5 Volts (280).
Hizh volt B sup-

No "‘—Cz-nl(-r tap of above
No. b in. volts high

$1.95

amp. (-—e)

FREE Catalog—means money to you
These are only a few samples of the valucs to
be found in our catalog. It is full of items on
which you can make from 509 to 3007 profit.
And the best of them is. they are sound. well
known, trademarked articles you ean depend
upon,

Send 2007 with the order and articles will be
shipped C.0.). Order any of the ahove ar-
ticles direct from this pace. And be sure to
ask for the cataleg. It means money to you!

RADIO CIRCULAR cCoO.
225 Varick St. New York City

RADIO CIRCULAR CO. "

N 225 Varick Street, New York City -
0 Please send me your catalog of radio bargalng I ean »
p make a profiz en. =
m [ understamt this ebligales me in no way. n
||

L I
N Name e
R itdress

State
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J. E. Bmith. President,
National Radie Institute,
the man who has directed
the Home- Study traioing
of more men for the
Radio Industry than any
other man o America.

RADIO-CRAFT

BE A RADIO EXPERT
Many Make

$5

I/ Train You at Home inYour Spare Hime

a

April, 1932

7forRADIO -TELEVISION -TALKING MOVIES

Aircraft
Radio
Aviation is_meed-

ing more and more
trained Radio men,
Operators emiployed
through Civil Serv-
jre Commission
earp $1.620 to
$2,800 a year.

Talking
Movies

An invention made
possible by Radio.
Offers mnany  tine
johs towell-trained
Radio men, paying
$75 1o $200 a week.

Set Servicing

Spare-time set service
ing pays many N.R.L
men %200 to 1,000
a year. Full-time men
make as much as $65,

¥

] ‘m Broadcasting
i 2 i Stations
. Employ trained men

continually for jobs
~ 1 paying up to $5,000

|

Ship
Operating
Radio opcrators on

ships sce the world
free and get good

$75 and $100 a week. = a year.

L

pay plus expenses.

T o

Television

The coming field
of many great op-
portunities is cov-
ered by my course,

if you are dissatisfied with your present job, if
you are struggling along in a rut with little or
no prospect of anything better than a skinny pay
envelope—clip the coupon NOW. Get my big
FREE book on the apportunities in Radio. Read
how quickly you ean learn at home in your spare
time to be a Radio Expert—what good jobhs my
graduates have been getting—real johs with real
futures.
Many Radio Experts Make $50 to $100 a Week

In about ten years the Radio Industry has
grown from a $2,000,000 to hundreds of millions
of dollars. Over 300,000 jobs have been Created
by this growth. and thousamds more will be
created by its continued development. Many men
and young men with the right training—the kind
of training 1 give vou in the N.R.I. course—have
stepped into Radio at two and three times their
former salaries.

Get Ready Now for Jobs Like These

Broadeasting stations nse engineers, operators, station man-
aggers, and pay up to ¥3,000 a year. Mamfacturers continualtly
employ testers, inspeetors, foremen, enginecrs, serviee men,
buvers, for jobs paying up to $6,000 a year Radio Operators
on ships enjoy life. see the weorld, with board and lodging free,
and get good pay lesides. Dealers and jobbers cnibloy service
men, salesmen, buyers, managers. and pay up to $100 a week
My ook tells you about 1hese and many other Kinds of interest-
ing radio jobs.
Many N. R. 1. Men Have Make $200 to $1000

In Spare Time While Learning

The day you ewnll with me I'll show you how to do 28
jobs. conumon 1\ most  every neighborhood, for spare tiine
money, Throughout your course 1 send you information ou
servicing popular makes of sets; | give yon the plans auld
ideas that have made $200 to $1,000 fer N.R.I. students in
their spare time while studyiug. My course is famous us the
course that pays for itself.

Special Free Offer
28 Tested Methods for Making
Extra Money”’

In addition to my LIE free heok ‘‘Rich
Rewards in Radio,*” I'll send you my
Yaluable manual ‘*'8 Tested Methods for
Making Extrz Money.”” Never hefore
avallable cicept to students. Now, for
a limited time. it Is free tn readers of
this marazine, lHow to muke u goud
battle for cone speakers, how to reduee
huam in extemally fed dynamic speak
ers. how to operate 25 cycle apparatu
on 69 eycle eurrent, how onerate
150 v. A, C. reeeivers on 1). € how
to shiekl sets from local interference
are tive of the subjects covered. There
are 23 others. (et thls valuable book
by mailing the coupon now.

Talking Movies, Television, Aircraft Radio
Included in N. R. 1. Training

Special training in Talking Movies, Television
and home Television experiments, Radio’s use in
Aviation, Servicing and Merchandigsing Sets,
Broadcasting, Commercial and Ship Stations are
included. 1 am so sure that N.R.l. can train you
satisfactorily that I will agree in writing to refund
every penny of your tuition if you are not satisfied
with my Lessons and iInstruction Service upon
completion.

64-Page Book of Information FREE

Get your copy today. It tells you where Radio's
good jobs are, what they pay, tells you about
my course. what others who have taken it are
doing and making. Find
out what Radio offers you
without the slightest obli-
gation. ACT NOW!

J. E. SMITH, President

National Radio Institute
Dept. 2DX

Washington, D. C. :
THIS COUPON IS GOOD for-

OneFREE v+ sbox

-
I J. E. SMITH, President
l National Radio Institute, Dept. 2DX
l Washington, D. C.

Dear Mr. Smith:
I | want 1o take advantage of your special Offer. Send me
I your two books 28 Tested Methods in Making Extra Money

wnd “Hieh Rewards in Radio.” T undemstand thie dues not
obligate nie and that noe salesman will call.

NAme..ooeeeaeeeeere e o e e S ee—

Address.......

0y 7 — State............




 There
[H] real -
change in
every part of
the radio  hus-
iness. A change
which ecan  lring
great lLenefits to you
Radio Reccivers ave be-
ing sold for a song
Jortunately many of them
are fAlled with inferior tuhes.
when they arc sold. You can
make a real friend of the purs
chiser of every such reeeiver by
flling all his sockets with good tubes
Jut  that is ot the whole =tory.
e Trimd Mg, Co. is the first mami-
faeturer to recognize  the vital part you
servicemen play in this new radlio husiness.
Trimd knews that. with vour confilence. a
greater number of users of Friad tubes can he ‘
reached, Tlercefore. the directors have decided to
make actual partmers of some of yon and permit

you to sell them.

TRIADS HAVE ALWAYS
BEEN GOOD TUBES

The Directors of the Triad Mig. Co. have
Leen in the tube husines: for many vears.
They are in constant contact with men ke
.on every day, They are very familinr with
the problems you have tu face. lhey have
alwars given you i Lies vou €Ot lank on.
Ihiey have assisted yon hnilding np satise
fied clientele. giving vou the one most

important it of radic service— a gootl 1ube,

lor example |

130 you know that of the milliens of tuhes
Lought from Triad. last year. less than four
per cent were defective and  that includes
those damaged hipment. \When you con
sider the very T vael punaraniee Lehind all

‘Iriad Tubes. this remrn 13 remarkahly low.
It must indicate what these }u!nes can be
made to mean to your ASINESS,

CERTIFIED TRIAD TUBES

These new tubes are Leing made specially
for servicemet. They arc going 1o vou right
from the factory hev are packed with an
engineering coupon whieh indicates exactly
what their counstants are after thevy have
been perimit Jd 1o age and have tlien lLeen

checked for the second ti his aszures
you of their In al nly € B
every detail, It assures i st
} o of  sutish
customers. [t ures you of ‘:, ‘.,(,‘n
ARTTY S have thes= tules U
C - - In 1 T c nlitio
’ S wing, |
other words RIAI € :
opprortinity  te vOur enstom are e

satisfaction at the same time yon make 2

greater profit out of every sale.

YOU CAN BECOME A TRIAD

REPRESENTATIVE
\Vlli]'v"|ll i ‘|Ih|.- puriase of the Triad Company to
s with all Serviee it is alew desirahle to
m'l‘](‘l_\ll . \s\: i 1 gells CF ll'l'll-'»lﬂl‘;D
vieenan In his vietnity wie 1
ARE TO BE PROTECTED “ “-el.l.. ‘:Avhuu_

1
WETFEED TREADS on

1t 1
W ! ]l
ler 1 0
3TVl -
1 1,I Fietat
he the k r b
rr m r Ir
an = € V3
CVUrY  one 1 erem 1
T vty differen
5 i S TR
J i e Lhm
ing, lasting, tital e L .
SPForTHIn itable Im:ine will ul your

waillng fur you, below '

TRIAD M*MUFACTURING CO

TELEVISI Y
Pawtucket, R. I. DNEMRG JC;
Gentlemen

leas
] lease send me complete inforination about
Your new Nules Plan for servicemen

I have heen a serviceman for years.
....... Sa
I gall® o v s tubes per year,
T
belong to the ........ vav.., Serviceman’s

Assaciathon.
My tetterhead ot card bs atiuche

A CORNER OF THE AUTOMA
I TIC FLARE AND MOUNT D
Triad Mfg. Co., Plant No. 1 S




RADIO DEALERS
and SERVICEMEN

Here are two live items that wide-awake
Dealers and Servicemen can cash in on.

THE RADIO DEALERNY
ANTENAPLEX KIT

This RCA Antenaplex System, when properly installed, due to its
superior design and complete shielding, transmits 1o the Qutlet whatever
the installed antenna receives. Interierence that is not actually picked
up at the antenna will be sealed out and not transmitted to the receivers.
This system has been found very satistactory to a great number of
Dealers located in crowded and congested districts, where they have heen
bothered with a great deal of local imterierence.  Many oi you dealers
who read this well know from sad experience what interivrence m radio
reception will do when demonstgating good scts. 1t means many a sale
lost through no fault of the set or your sales abilitv. \Why not mstall
one of these systems and decrease sales resistance?

The RCA Antenaplex Kit, Model RE-5000,
consists of the following parts:
1—RCA Antensificr Box—Mode! RFF-5001

1—RCA Antensifier—Model RI7-5002
100 Feet—IRCA Cablov—Madel RIF-5050

100—RCA Cabloy Clamps—Model RF-5058 X s i . .
10—RCA Taplets—Model RF-3031 The Radio Dealers’ Antenaplex Kit

10—RCA Radio Outlet IFlush Plates—

Model IF-5634 THE RADIO PILLOW
1—RCA Terminet—Model RI7-5091 . )

TR ) Feature these Radio Pillows to
Special Net Price to Dealers..$100.00 your trade. KEvery customer is a
prospect.  Independent Servicemen
and Servicemen connected with Radio
Dealers send for literature telling of
the many uses and sales appeal of this
product. It allows an individual to
listen-in to their favorite program without
disturbing others. Tdeal for use in Guest

Rooms, Nurseries, Hospitals, etc.
List Pric o avvevinss .

An attractive proposition awaits Ra-
dio Service Organizations eor Ser-
picemen doing a fair volume of
business who are equipped 1o
handle the RCA Antenaplex
System. If you have contacts
with Electrical and Building
Contractors or are in a posie
tion to closely contact apart-
ment house owners, write
us for further information.

Centralized Radiv Sysiem

RCA Victor Co., Inc.

A Radio Corporation of America Subsidiary
Camden. New Jersey

“RADIO HEADQUARTIERS”

Centralized Radio Section

RCA Victor Co., Inc.
Camden, N. J.

Please send me full details on
[J The Radio Dealers” Antenaplex System
O The RCA Antenaplex System
[ The Radio Pillow

/ One of the many uses
/ of the Radio Pillow
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