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SPEED

Radio Tubes—Foto-Lectric Tubes—Television Tubes

Economic conditions have given marked impetus to the development of several special-
purpose tubes of increased efhciency. Three new SPEED types have been announced
—several others are nearing completion in the SPEED laboratories.

TO THE RADIO TRADE: SPEED Radio Tubes will be displayed in Booth 40, Exhibition Hall.
and in Demonstration Rooms 718, 719, 720, Stevens Hotel, Chicago; RMA Trade Show, May 23-26, Incl.

NEW TYPES
SPEED Type 256

is an AC General Purpose tube
with 5.prong base, similar to
SPEED type 227, with im-
proved characteristics. This
new fast-heater tube is in a
small bulb measuring only
414" overall. This efficient
tube, with the others in its
series illustrated below, will be
widely popular in new 1932
receivers.

SPEED
Types 257, 258

are designed to replace types
224 and 235 respectively in
new equipment. SPEED type
257 is an AC Radio-Frequency
Pentode with a 6-prong base;
SPEED type 258 is an AC
Variable-Mu Radio-Frequency
Pentode with a 6-prong base.
These fast heater tubes measure
only 474" overall.

SPEED Triple-Twin, an exclusive develop-
ment of the SPEED laboratories. Type 295
AC; type 291 DC; type 293 for automobile

use.

CABLE RADIO TUBE CORPORATION
Brooklyn, N. Y.

Send me current bulletins on items checked:
[ SPEED Radio Tubes SPEEID) Foto-Lectric Tubes
] SPEED Television Tubes

Nawe -
Address

City and State

REGULAR TYPES

Receiving Tubes

General General Automobile Sparton Set
AC Series DC Series Series Series
224 201A 236 S§82B
235 199 237 S83
551 WDI11 238 S84
226 wDi12 239 585
227 120
245 140 Low Watiage Rectifier
247 112A Series Series
171AC 171A
256 200A 230 280
257 222 231 281
258 232 282
Triple-Twin 233
Special Amplifier Series 234
Series 291
210 293 Other new important types
250 295 will shortly be announced.

Foto-Lectric Tubes

Five types with several different basing arrangements. For use with
DeForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electri¢
and many other types of equipment.

Standard gas-filled types, red sensitive, caesium on caesium-oxide,
silver-oxide base, Guaranteed against defects.

Television Tubes

One inch plate, Wall Electrode type for operation in plate circuit
of type 171A tube and with plate current limitations in circuit of
types 245 or 247.

Crater type, in standard diameters of .0157, .020", .030", .040".
Other sizes available on special order.

Send Coupon for Current Bulletins

CABLE RADIO TUBE wonre.

230-240 NO.NINTH sT. BROOKLYN, N.Y.

|
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I'VE GOT TO
DO SOMETHING
= AND DO IT
MIGHTY FAST

HERE'S AN AD )
THAT SAYS | CAN

Hoteece to

EMPLOYEES
ALL WAGES
REDUCED

40%

WELL, HERE'S THEIR BOOK.
IT SAYS | CAN LEARN AT HOME
AND THAT | GET, WITH THE

COURSE, A PIECE OF EQUIP-

MENT THAT PUTS ME IN A
MONEY-MAKING

BUSINESS ALMOST
AT ONCE.
THAT'S
ME!

(TGEE' THIS /5 SIMPLE. |
WISH I'D GOTTEN STARTED
EARLIER. OH! WELL,IT
WON'T BE LONG NOW

MAKE MONEY IN RADICb ‘

| DON'T BELIEVE
IT, BUT I'LL SEND
THE COUPON
ANYWAY

YOU BET! | CAN
FIX YOUR RADIO,
8 = _/ |BUT | HAVE 3 JOBS
. AHEAD OF YOURS.
I'LL BE OVER IN

IT SOUNDS BETTER

THERE'S NO
GUESS WORK
IN THE WAY

FIX THEM |

FOR YOUR

l SIX )
THAN EVER. HOW ]j DOLLARS
MUCH DO | OWE YO

! MADE FOURTEEN
DOLLARS TODAY IN
JUST A FEW HOURS.
AND TO THINK

AGO | WAS WON-
DERING WHERE
My NEXT MEAL
WAS COMING
FROM

WORK FOR YOURSELF'IET YOUR OWN PAY

I{ vour pay has been cut—or, if you're slaving
away on somie hopeless job—lere’s vour chance
to get on your feet i a hrry! R.T. A.—one of
the oldest, best known radio organizations in agen
the world -offers you the opportunity to go to
work for yourself—to name vour own pay—and
to start making money almost at once. R. T, A,
is not just a school that teaches you and then lets
you shift for vourself. Instead, R. T. A. makes
vou a Certified Radiotechnician and provides
you with a wonderful service outfit that makes
money for you just as soon as yvou get it. Real
money too—up to $20 a dav! With R. T. A.
Training and with the R. T. A. Set Analvzer and
Trouble Shooter you should be the most popular
radio service man in town, and have all the busi-
ness you want to take care of. No pay cuts—no worry about losing your job
nobody to boss you but yourself.

RADIO TRAINING ASSO. OF AMERICA

4513 RAVENSWOOD AVE. Dept. RCA-6 CHICAGO, ILLINCIS

WWwW.americanradiohistorv.com

| sel analyrer
aad trouble [}
L‘M’” wniludrd |]
\with owr course
Lraining

BEGIN NOWe*WE'LL HELP

SEND COUPON

for NO-COST MEMBERSHIP PLAN

We have worked out a truly wonderful plan whereby R.T. A.
memhership, the 10T AL Course, and the R.T. A, Set
Analyzer and Trouble Shooter need not cost you a cent.
The coupon will bring you full particulars. Chip—fill in—
mail now! Today!

! RADIO TRAINING ASSOCIATION OF AMERICA 0

4513 Ravenswood Ave., Dept RCA-6 Chicago i
g . Send me full particulars of your No-Cost Membership :
g Plan. H
1 1
: NaME oo :
1 1
: Strect iy am—— =
: :

T . Stute
"-2‘:----_- ------------ -------J
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H. GERNSBACK, President
S. GERNSBACK, Treasurer

J. M. HERZBERG, Vice-President

L S. MANHEIMER, Secretary 1

For The
SERVICE MAN - DEALER - RADIOTRICIAN

HUGO GERNSBACK, Editor-in-Chief

R. D. WASHBURNE
Technical Editor

(raft

LOUIS MARTIN
Associate Editor

VOLUME III
NUMBER 12

FDITOREAL:
Radio Converters and Adapters | By Hugo Gernsback 715

NEW DEVELOPMENTS IN RADIO:

The Latest in Radio at the Radio Show ... ... 718
Making Modern Tubes ... ... .. By Arthur 1L Lyneh 722
Telephotography . ... ... .. By Norman D. Buchling 721
SERVICE MEN'S DEPARTMENT:
Dissceting a Modern Set Tester, . | . By Floyd Fausett 729
Shert-Cuts in Radio Service. . . . ... . . .. . . ... .. T3l
Operating Notes:
By DoCoMeCall, oo T2
By Bertram M. Freed,,, .. ... . ... ... . ... 33
The Service Man's Yormnn, oo oo 000 Tt

Modernizing the Jewell 199 Analyvzer
By Harry Sehmidt 7335
Ravio Servick Data Sugets:
No. 67: Silver-Marshall Model 727-DC Battery-Oper-

ated Superheterodyne o000 736
No. 68: Majestic Model 11 Short-Wave Converter

(No. 10 Chassis) .o o &

Superhet. Trouble Shooting, || . By C. Bunting Moore 738

Pace
TECIINICAL RADIO TODPICS:
Ilow to Build the Radie “Treasure™ Finder

By Clyde J. Fiteh 716

How to Make Copies of Instantancous Recordings
By Geo. ). Saliba 726

Re-Ranging Meters, ... .. ........ By John C. Bank 728
The Quadruple Pentode Midget .. By 1L G Cisin - %30
Police Radio Stations, . ... . 0. . .. . .. . .. Tt
Power for the S.-W. Converter, . .. .. By Louis I3, Sklar %0
Using the VT Voltineter, ... .. By Beryl B. Bryvant 740
The Radio Craftsman’s Page .00 0 . ... .. ... T4
Information Buwveaw oo oo 00 T2
Rapro-Crarvr Kinks T

Dry Flectrolytic Condensers, |, | ., By Tlerndon Green 716

In Forthcoming Issues

THE EDDY-CURRENT REPRODUCER. A development
which bids fair to supplant the dvnamic unit; and so sensi-
tive it 1wy be operated directly from a power-detector, i
deseribed by the author, an internationally’ famous engineer.

BUILDING TIHE UNI-PENTOD). MAGNADYNE RE-
CEIVER. Complete construction details for a one-tube loud-
speaker set of entirely new design and remarkable simplicity
of construetion,

TIIE SERVICE MAN'S PORTADBLE OHMMETER. Al
the data necessary to enable a Service Man to build for
hinself an ohmmeter with a range from a fraction of an
olun to several mepoluns.

A PRACTICAL FOUR-TUBE SUPERIIETERODYNE, A
story of absorbing interest which takes the technician inside
one of the world’s preatest lahoratories and shows him just
how the kaboratorian has met the public’s demand of “niore
for less money.”

RADIO-CRAFT 1s published monthly, on the fifth of the month preceding that of
date; 1ts subserlption price iy $2.59 per year. (In Canada and forelgn countrles,
$3.00 & year to cover additlonal postage.) Entered st the postoftice at Mt, Morrls,
ML, as second-class wmatler under the aet ot March 3, IsT4, ‘Fradeimark  anad
copyright by permission of Gerasback [ubllcations, Inc., 93 I'urk 1"ace, N. Y. (.

Copyright 1932,

Text and litustratlons of this magszine are copyright and must not he reproduced
without permission of the copyright owvners. We are also ugenis for WONDER
STORIES and WONDER STORIES QUARTERLY.  Subseriptions to these maga-
zines may be luken in combinatlon with RAIDMO-CRAFT ut reduced Club rates
Wrile for infurtoation,

GERNSBACK PUBLICATIONS, INC.

Published by

TECHNI-CRAFT PUBLISHING CORPORATION
Publication Office: 404 No. Wesley Ave., Mount Morris, Illinois

Editorial and Advertising Offices
96-98 Park I’lace, New York City

L. F. McCLURE, Chicago Advertising Representative

Londen Agent: Hachette & Cie.,
3 La Belle Sauvage, Ludgate Hili, E.C. 4

Chicago Advertising Office
737 North Michigan Avenue, Chicago, 111

Paris |Alqlcnt: Hachette & Cie.,

Western Advertising Office
220 No. Catalina St., Los Angeles, Calif,

LOYD B. CIIAPPELL, Western Advertising Representative

Australian Agent. MeQIilI's Ageney,

Rue Reaumur 179 Elizaboth 8t., Melbewrne
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OPPORTUNITIES

are many .z

for the Radio

Trained Man

I}

Pl

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 i

to get your start in Radio— the fastest-growing, biggest money -making l/ : .
Pl

game on earth.

Jobs Leading to Salaries of $50 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 fora

real future in Radio!

Ten Weeks of Shop Trainin

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 Television apparatus, 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

RADIO-CRAFT 70i

7

1

o o
A=

o . 2

you'llneed for yourstartin thisgreat field. And becausewecutoutalluselessthe-
oryand onlygivethatwhichis necessary you geta practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is alreadﬂhere! 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-

May EarnWhileLearning

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 §. Paulina St., Dept.A2-8H Chicago, Iil.

est Television equipment. Talking Picture and
Public Address Systems offer opportunities to
the Trained Radio Man. Here 1s 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

ALLACTUAL,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 useless theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

Mail CouponToday for Allthe Facts

i H. C. LEWIS, President

g Radio Division, Coyne Electrical School

] 500 §. Paulina St., Dept.A2.8H Chicago, II1.

| Dear Mr. Lewis:— Send me your Big Free Radio Book, and
all detaiis of your Special Offer.

;

I NUME. .o esetiatessssnreassnstasasscasssasannas

= Address 'EEEREERERENER N NI R B A B A BCIECECECE BB RN LR X ]

- .

I C’tty ------------------------- Sta,te ----- sesessrce
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MANY prominent radio engineers STILL contend that dependable daily
reception of extremely distant foreign stations is impossible.

E. H. ScorT

Pioncer Designer of *round the
world breadcast receivers.

Seven years ago, newspaper and magazine
editors gave columns and columns of space
to the amazing performance of a thereto-
fore unknown receiver. They heralded the
advent of transoceanic reception, on the
broadeast band (200-550 meters) as the
greatest radio achievement of the age.
They named the receiver “World Record
Super,” because it brought in 117 pro-

RADIO-CRAFT

June, 1932

CAN'T,

ogable Programs
Every day of

grams from 19 stations, ALL OVER 6000
miles away, and WITHIN THE SHORT
SPACE OF 13 WEEKS.

This receiver was the work of E. H.

Scott, who believed that a radio set designed in aceord
with certain advanced ideas of his own, and engi-
neered to micrometric precision, would do things no
other receiver was ever able to do. These sets were
built in the laberatory. Not even a screw was touched
by an unseientific band, and the radio industry was
given a new target.

During the following years, E. H. Scott set still
higher standards for radio’s performance. Today, as
the culmination of these efforts, he offers the Scott
All-Wave, a hand-built instrument of scientific preei-
sion that is sold with a guarantee of regular, 'round
the world reception, or YOUR money back.

ACTUALLY—
the wholc world
on o dial.

“Tt can’t be done!” they shout. They insist that the distance is too great—
that atmospheric conditions are too variable—that signal strength is in-
sufficiently constant—that if foreign reception is to be obtained at all, an
ideal location must be had—and, last, that there is no receiver generally
available today that is sensitive enough to bring in foreign stations regularly.

Many of those making these statements are receiver manufacturers; men
who have been forced to conclude that mass production methods cannot

produce receivers ca-
pable of regular foreign
reception. Seeming dis-
belief in the practicabil-
ity of foreign reception
is therefore the result
of someone’s failure.
The only reason for sin-
cere disbelief is igno-
rance of the facts.

You are entitled to
the truth. It is your
privileze to know the
FACTS, because the
most interesting—the
most enjoyable world
of radio is to be found

between 15 and 200 mecters. Hence, I have written this answer
to disbelievers and to the unadvised, and I am spending my own
money to publish these four pages of FACTS.

You will find in them a full explanation of what foreign recep-
tion is; how regularly it comes in; what the programs are and
how they sound. In addition—you’ll find undeniable PROOF
that the Scott All-Wave 15-550 meter Superheterodyne is certain
to give you enjoyable round the world reception every day of
every month of the year. Yes, EVERY day, even

" during the summer months! Isay, “You CAN do it '{—fﬁgﬁ#\
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4 Pagdes of
L PROOF

from dozens of Foreign Stations
Every month of the Year

i)

e

Reception from VK3IME sent back to Mclbourne, Australis,
by telephone from Chicego by E. H. Scott,

The AUSTRALIAN TEST

first proved regulm‘ reception possible

For a considerable period, short wave broadeasts from England,
France and Italy have been picked up by the broadeasting chaing
in this conntry, on highly developed ihoratory-type short wave
receivers and re-broadeasted on the 200-330 meter baund to listen-
ers in Ameriea, The fact that these broadeasts were always planned,
weeks in advanee, convineed us that their reception was eontem.
plated with absolute certainty. Why, then, couldn’t all forcign
broadeasts be depended upon? To ascertain whether or not they
could be, we seleeted the station farthest from Chicago that broad-
easted regularly, and set ont to see how many of its programs we
could pick up with the Seott All-Wave.

All Programs Recorded

VEK3ME at Melhourne, Australia, is 9360 air miles from Chieago,
This station broadeasts two times a week on a wave length of
31.55 weters. The reception test was begun June 6th, 1631, Ten
months have elapsed, and every broadeast (excepting three) wa
received with suflieient loud speaker volume to be clearly heard anj
logged. The three programs were missed only because an illegal
code trausmission interfered.

Each broadeast from VK3ME has not only been clearly heard,
and its reception verified by the station, but they have all heen
recorded just as they came from the amplifier of the Secott All-
Wave on aluminum dises. These recordings are available to anyone
who wishes to bear them.

’. the telephone mouthpiece
R was pointed toward

¢ f"{.’:’h

gy
...—#
Hegoynnt o

Program Returned to Australia by Phone

The engineer of VK3ME was ¢urious to know with what quality
his program was received in Chi-
eago, He realized, of course, that
elarity was suflicient to permit log-
ging of details, but beyond that he
was skeptical, 8o on January 23rd,
1932 Mr. Seott teltephoned VK3ME
from Clicago, and while VK3ME’s
program was being received,

the speaker and the program
sent back to Melbourne—another

9560 miles, and with perfect elarity
ag verified hy the engineer's written

acknowledgment.

This 10 maenth test on reception from a point
nearly 10,000 miles away, proves, beyond any
donbt, that enjoyable foreign reception ean be
depended upon, IF the receiving equipment is competent. It
PROVES that DISTANCE is uo obstacle! And it PROVES that
variable conditions of the atmosphere are not insurmountable
obstacles! To further substantiate our contentions we began a
test of VKOME at Sydney. VK2ME's acknowledgment of this
reception is reproduced below. Both of these tests PROVE that

o there IS a receiver having

------- ekt L more than enough sensi-

WESTERN 3 | tivity to detect and repro-
___QN[OI_\{__ duce the broadeast from
- foreign stations regularly
and with adequate volume!

¢

Ly “Zws T m iy
CALS VA PCASCD SYDATY 3% DLPLICATE 7/1930
1L0 ¥ B 3COTT NADIO LABORATONIZSs

4430 PavENEROOD VE CRICAQO (LLe
YouR wegrLy Aoers PECEF"I0N TWONZ JOULY SEIXTH THEFTICNE
7O TWENTYFIFTE asafY THINTYTRO (NCLOSIVE Cowp!mad 3Tof
COPORATTLATIQRS TOUR CORSTAFWT PECEPTION OUM STATION AxD
IITEPESTLNG FEPoRTS TOO BAVE COMPILED YTOF YOUR RECOPTE
NOW ADNTTTRD AUSTRAL1M PREF

TwouE.

Other Owners Do
Even Better
This remarkable perform-

ance was not a stunt. It
was not a freak happen-

stance oceurring to ono
Seoft All-Wave ideally located and installed. To the contrary, it
appears as medioere performance when compared to the 9,535
logs of foreign recaption sent to us during Junuary, February and
AMareh from Scott All-'Wave owners locuted in all parts of the
country! These logs, eonstituting further proof of the practiea-
bility of foreign reception, arce diseussed on the next two pages.

(Turn the page, please),

www.americanradiohistorv.com
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9535 Detailed Logs

1/l

Clarity

TI[E detail contained in this log, submitted
by Mr. Roye Bilheimer of Pennsylvania,
demonstrates the elaricy with which the Scoit
All-Wave Dbrings in foreign stutions 10,000
miles away. This log was made Feb. 28, 1932,
and while only 30 minutes of it are shown
kere, the log, as submitted, covered the entire
2 consecutive hours of the broadeast.

.T.—Chimes are heard striking the hour of
. and you say, “Just 9:M) o'clock., Sunday
evening.”’ You go on to say, '"VKEME, 47 York Streel.
Sydney. Australla, would be pleased 1o reeeive renorts
{from thuse overscas reluting to the reception of these
brograms. Our mnext record is rather an interesting
broadeast. 1 am golng to play for You, 2 record
recorded in Chicago. This record was picked up by Mr.
Scott of Chlcago, an ardent listener of VIK2ME. It was
then recorded on his home recording set. on aluminum
discs. and then sent to YR2ME, and we will now play
this reenrd over fur you, wuich will glve you some idea
of the reception In the Unlted States, ecsbecially in
Cuicago. This is a musleal selectlon by the Hand of
His Majesty's — Guurds. Stand by a sece
ond, please.””

6:05 a.m. E.S.T.—VK2ME. Sydney, Australia. The record
you have been Ilstening fo was one made in Chicagn by
Mr. Seott. an ardent listener to VIKUME. The oricinal
recording wus transmitted some time ago and Mr. Seott
recelved that recording. and et in the record on his
home recording set, and forwarded this te VKZME,
That was the record whieh hus just arrived In Sydney
and we hare just Played it for ¥ou. to see how you will
receive it. T shall noew Dlay for ¥You the laugh of the
*'Keokabnrra.”' that was also pieked up In Chicago by
the same gentleman.

6:06%; am. E.S.T.—Laugh of the “Rookaburra.” Now you
say. I'hat wag the laugh of the *Kookaburra.” repro-
duced In Chicagn araln after recelving the orlrinal
recording from VEK2ME. We should he glad to reeelve
Teparts from other llsteners as to how they recelve thess
recordings.” A talk of the day is emtltled "“Australia
Commences the Travel Diea.” prepared by Charles
Holmes, Director of the Australlan Nuational Travelers’
Assoclation. Now you continue with the talk:

“'S8et 1n the sunshine of southern seas, Australia 1s the
warld’s Ilttlest contlnent. Australia is a contlnent that
s different from other fands Im its appearance, its geo-
graphie formation, and {rs strange animals. a3 well as
its age-old peoples. Then, todo, the remalnder of the
native raee that originally inhabited Australta are a
stone-age peable, but now I wish you conld see them in
the Government IReservations, and fn the far-hack Places
?i{ the continent. where Imany still lexd their primitive

res.

6:12a.m. E.S.T. ~= They were entertalned hy Australian
ahorigines who are located in a sertlement there. They
were anuized to see them throw thelr boomerangs. that
strange wonden weapon which. when thrown by a persan,
returns to the thrower. and the visitors had am amusing
time practieing among themselves. Rudolbh Friml gazed
at 2 Eronp of black fellmws who were playing a tune with
the leaf of the enealyptus tree, "‘Rose Marie,”” from the
famons play he had written.

6:4 a.m. E.S.T.—=You are now speaking of native bears,
and say: “"Hera the visltors saw the quaint and levable
little hears. ‘Lislng toys.' one vlsitor called them. (ne
gentleman swanted to buy them onfright. 30 enthused was
he hy these little natlve animalx. Some of the ladies
btought honey and candy. anl were greatly disannointed
when their pifts were refused by the hears. They prefer
to ket their own sweets fram the eucalyprus tree,

“Australia weleomes the visitor. We want the world
to know us hetter. and we. ourselves. seek a Ereater
knowledee of peaple of other lanids. Tn these days.
travel is mnre than o great pleasura maker—It Is a
freat pezee maker. and that Is what the world today g
mast In need of. This conctudes iy short talk. entitled
‘Australin. Commenees the Travel Iedea.” Prepared hy
Charles Holmes. Director of the Australian Natlonal
Travelers' Assoclation.”™

6:45 a.m. ES.T..——The Band of Hls Majesty's Alr Parce
will play *‘Washington Draves,” arranged by Victor
Herhert,

6:18a.m. E.S.T.—VR2ME. Sydne¥. Avstralla. Vou now
elve the time as I8 minutes past 9:00 Rundav evening
Contralte sole. “'God Shall Wipe Away All Tears,” by
Kullivan.

6:22% a.m. E.S.T —VK2ME, Sydney. Australia
Ban solo. ““Just Tmaglne.”” hy TL.eslle Tames
This 1¢ comlog throush with fine vnlume and elarity.

6:00 am. E.
8:00

An or-

alhough the weather here Is vory bad It is very
fogzy and rainy
6:25 a.m, E.5,T.—VKIME. Sydner, Austraila. The time

ts 26 minutes past 9:00 Sunday evenlng. You now
announce the next selection. 2 waltz

6:30V2 a.m. E.5.T.—VK2ME. Sydne¥. Australia.
of His Majesty's Guards directed by H.
playing “‘Intermezzo.’” by Reeves

The band
G. Ervans,

by ScoTT

tell What lou hean

and pnove the abaolule
Dependability of the Seott All-Wave

9,535 Detailed logs
of foreign programs
have been sent te us
since January lIst,
1932. All of these
logs are complete—
proving that the re-
eeption was not only
heard, hut that the
clarily was perfect.
Two of these logs are
reproduced (in part
only, for lack of
space) on these
pages. Think of it!
9,535 logs from 186
stations in 40 differ-
ent foreigneountries!
It is difiieult to un-
derstand, how anyone
after reading these
logs, could believe that dependable, day in, day out foreign reception is anything
but a complete, and thoroughly satisfactory actuality.

What Countries Will You Hear?

Any Wednesday, Saturday or Sunday morning you can tune in the Australian sta-
tions and listen to a three Lhour program, in English, of course. Then if vou wish
something with a decidedly foreign flavoer, you can dial Saigon, Indo-China, and
listen to the weirdest, Fastern music you have ever heard,

Right after breakfast, most any morning, you ean tune in the Radio Colonial at
Paris, France—or Chelmsford, England, from which station eomes an English version
of the World's latest news.

From 11:30 A. M. until 5 P. M. you have your choice of musieal programs, talks,
plavs, ete. from Italy, France, Germany or England. In the late afternoon, the
offerings from Portugal will be founil very entertaining.

In the evening you may have your choice of a dozen or more different stations
znclmling Colontbia and Ecuador in South America. Then, too, there is Spain, and

Juba.

Is this all¥—Indeed not!—These are just a few of the many foreign stations that
will be found on the dial of the Seott All-Wave. A complete list showing the exact
time to tune dozens of foreign stations, is furnished with the receiver.

What Will You Hear?

From a large number of these foreign stations you'll hear news in English, and
you'll delight in the variety of aspect the different countries give to an item of
international interest.

You'll hear musie from everywhere. Weird ehants from Indo-China. and in con-
trast, a rango from the Argentine. From Rome you’ll hear the real Graml Opera
you'll hear the voice of the Pope, the Vatiean Choir and solo voices mellowed in
Italian sunshine. ¥rom Germany you'll hear politieal speeehes. musie and hews.
From France, Spain and Portugal you’ll hear a wonderful musieal program that
will thrill you hour after hour. From England ven'll hear plays—drama—comedy
and musienles: delightful presentations, refreshingly different from those to which
you are accustomed. You'll uever tire of foreign reception, hecause it never loses

its novelty.
Will the Reception Be Clear?

Foreign stations are tuned easily and smoothly with a Seott All-Wave. As the dial
is turned to the eorreet spot, the station eomes an, in most eases, with the same
naturalness, clarity, and roundness of tone that charaeterizes domestic reeeption.
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of Forei¢n Reception
Owners

and How lYou hean it

Usually, you can have more volume than

you wish. which means simply that the

sensitivity may be lowered beneath the noise level, thereby permitting the program

Dependable foreign reception is
never enjoyed radio before.

Read These Logs’

to ecome through with truly enjoyable bell-like elarity. There's no doubt about it.
liere; yours to thrill fo; yours to enjoy as you have

The log reproduced at the right r('p.rosonts one day that E. B. Roberts of Massa-

chugetts spent with his
to England, to Italy,
other log is that sent in by Mr.

Scott All-Wave. During the day he journeyed from France
back to Franee and in the evening to South Ameriea. The
Roye Bilheimer of Pennsylvania who made a point

of logging every word put on the air by VK2ME, Sydney, Australia, February 28,
1932. If you have any doubt conceruing the authenticity of these two logs or
the others sent to us, see the auditors’ report herewith. Read these logs—then ¢on-
sider that 9,533 more detailed logs bear witness to the new world of radio pleasure
opened to YOU by the Scott All-Wave 15-550 meter Superheterodyue.

Typical of th
soles, the [Wellington 1s
cabinet artistry.
fintshed te go with the finest furniture.
dratwer contains the eftional phonegraph cquipment,

which, when wantcd, is supplied with an eutomatic

Fashione

ten record changer.

The E. H. SCOTT RADIO LABORATORIES, INC.

4450 Ravenswood Ave., Dept. C62

¢ many excellont models of Scott Con-
g beautiful cxample of deluxe
d from burl walnut and
The center

Prove to yourself the
practicability of
Short Wave
foreign reception

These four pages bave told the
story of short wave foreign recep-
tion in no uncertain terms. They
have PROVED that clear, enjoy-
able reception of foreign stations
¢an he enjoyed by anyone irre-
gpeetive of the state or country in
which he lives. And we want to
prove to you. right in your own
home—that YOU ecan tune ‘round
the world whenever you choose and
enjoy every program you hear. To
do that, we'll build a Scott All-
Wave 15-330 meter superhetero-
dyne to your order: we'll test it on
reception from London, Sydney or
Rome—and give you the exaet dial
realings. If you don’t get enjoy-
able foreign reception from these
stations—if the receiver «does not
eclipse every statement made for
it, you may return it and your
money will be refumled. The cou-
pon belaw will bring full partieu-
lars of this offer—nlso the teehni-
eal details of the Scott All-Wave,
Clip ihe eoupon—niail it nosw,

Chicago, Il

The E. H, Sectt Radio Laboratories, Iac.,
4450 Ravenswood Ave., Dept C62

Chicagu, 111

Send me full particulars of the Scott All-Wave
Superheterodyne.

Name

Sireet

Town State

*AUDITORS’ REPORT

e herchy eertify that we have
examined and counted 9,535 logs of
programs reported by purchasers of
Scott Al-Wave Receivers from 186 |
stations, foreign ta the eountry in
whieh reccived, during the months |
of January, February, March, 1932.

CiEsNUTT, MURPHY, POOLE & Co.
Certified Public Accountants

Loe—

News and Music From Four Foreign
Countries Received in One Day

HESE logs, made Mareh 7, 1932, and sub-

mitted by E. B. Roberts of Massachusetts,
indieate the variety of foreign programs
that may be heard with a Scott All-Wave.
For lack of space, only a portion of each log
appears here.

NEWS FROM FRANCE
STATION RADIO COLONIAL—PONTOISE

8:44Y, a.m. €£.5.T.—""This 1s Radio Colonial from Parls
calling. Wavelength 19.68 meters.'”
News in Epglish from the Continental Dally Mail. Great
Britaln—The finanrial recovery of Great DBritain has
arnused the Interest of the world,

8:45 a.m_ E.8.T.—{Chimes.

From N. Y.. Runday—The U. 8. vlew fs that the werld
economic crigls 1s behind, Sterling Tetlected by rising
to 2 new high,

From Geneva, Sunday-—Small natinns are nnt willing
that the T«ague's authority be flaunted even 1f the
larzer nations are.

From N. Y., Sunday—Bulletin on the desth of Band-
master Sousa.

8:51%% a.m, E.8.T.—From Berlin, Sunday—8perches rexard-
ing the election next Sundey. Wikl Hindenburg or
Hitler he elected only question

8:55 a.m. £.5.7.—From N, Y., Sunday—The Lindherghs
have turnel to the underworld for help as the authorl.
ties seem helDless.

NEWS AND MUSIC FROM ENGLAND
STATION G5SW—CHELMSFORD

1:15 p.w, E.B.T.—Chimes.

115 p.m, E,.8.T.—This is the British Broadeasting_ Corp,
callmg short wave listeners of the Brihish Empire
through G5S8W. GH&W broandeasts on a wave of 17.550
kilocycles or 25.53 meters.

1:46 p.m. .8, T.—Programs to be radlated tnday

447 p.m, E.8.T.—Programe to be rgdiated tomorrow, March
the Rih

1518 p.m. E.8.T.—News Bulletins for the Middle Zone.
World cohyrighted.

Briand died today. An ardent adsocate of peace.
Bulletin regarding the Indlan Budget

Far East Rulletin—Dr. Yen announced that Chlna f¢
ready to ebter negotlatlons tn Tes(ofe peace. The Jab-
anese have no intention of arsancing further.

Bulletin regarding the Xidnaping of the ILindbersh
baby—no news as yet.

NEWS AND MUSIC FROM ITALY—STATION 2RO
ROME

2:49p.m. E.8.T.—Telling In_ Iallan of the results of the
slx-day bicycle race In Madlson Square Garden, which
was won by the team of MeNamara-Peden.

2:52 p.m. E.S.T.—Now talklog about Primo Carnera and
Young Stribling.

2:54 p.m. E 8.T.—""Raddio Roma-Napnli.™
Iews bulietins from the ", 8. A, Shanghal and Tokio.
News regarding the Lindbergh baby.

2:59 p.m. E.S.T.—Announcement.

3:01'2 p.m. E.S.T.—Announcement. Gave hames of Ftallan
eties. Musie hy ofehesira herween anBouncements.

3:02 p.m. E.S.T,—Orchestra selection.

MORE MUSIC FROM FRANCE
STATION RADIO COLONIAL—PONTOISE

3:57 p.m. E.S.T,—""The Marscillaise.’
359 p.m. E.8.7.— Hils, Hilo. Iel. Paree. Station Radlo
falondal ™
4:00 p.m. E.S.T.—Piano and violin sclection.
4:06 p.m. E.S.T.—Announccment.
4:08 p.m. E.S.T.—Tnstrumental selection.
415 p.m. E.S.T.—Announrement.
4:16 p.m. E. —4Lc1la =nlp.
4:21 p.m, E. —Announicement,
MUSIC FROM SOUTH AMERICA—STATION HKF
BOGOTA, COLOMBIA
8:25 p.m. E.8.T.—Vueal s0lo. Man singing native selection.
#:28 p.m. E.8,T,—Anpouncement.
Huritone solo, with choruses singiog.
8:33 p.m. E.S.T.—Announcement.
Yacal duet.
8:46 p.m. E.S.T.—Announcement.
8:47 p.m. E.8.T.—Natlve Instiumenta) selection.
8:50 p.m, E.S.T.—.Announeement.
R8:53 p.m. E.S.T.—Dance musicr. Waltz.
A::7 pom. E.S.T.—Announcement.
leritune solo,
9:07 p.m. E.S.T.—Annminrement,
901 p.m. E.S8 T —Natlce dance selection.
9:06 p.m. E.S.T.—.\nnouncement
9:00 p.mi. E.8.T.—Station announcement. “HKF, In Bogota,
Colomvia, South Amerlea
9:10 p.m. E.8.T.—Instrumental selectinh.

P
Volume very good. Some fading.
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SEND NO MONKEY--

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

TmE B b5

i Servc all Radio Diagrams, you must

Manual

" Complreic [Nreioery

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 carlicr ones of which there is any record clsewhere,

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 Radio Phonograph
Automotive Radio Equipment
Condensers Resistors

Detectors Short-Wave Sets
Eliminators Speakers

Meters Tubes

or both books through the Express Company for your inspection.
You have the privilege of k

e g

eeping or returning them.

MWOT OME OF THE DIAGRAMS PUBLISHED IN WOLUME
MUMBER | OF THE OFFICIAL RADIO SERVICE MAMNUAL
IS REPEATED IN WOL

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 0f circuit diagrams ever published
for the Radlo Industry. Every Radio Service Man and Dealer should
have them available for immediate use in his business. Professional
set-builders and amateurs will find them instructive and helpful.

T RS

LIME MUMBER 1l
= - N i ¢ b bl et g =30

Volume II, 1932 Edition

Get Supplements FREE with the
NEW 1932 MANUAL

There is so much new material in this Manual, that a Service Man
or dealer would be lost without it when calied to service a set. In
formation about new models which have heen on the market only a
few weeks are contained in this book, The 1932 Manual makes the
service kit complete,

The 1932 Manual contains a_Full Radio Service Guide and a Complete
Directory of all 1931-1932 Radio Diagrams. also models of older de
sign. liveryone in the Radio business should have a copy. Send for
vours today!

Partial Contents of Volume 11
A step-hy-step analysis in servicing a receiver which embodies in its
design every possihle combination of modern radio practice; it is fully
illustrated and thoroughly explained. It is the greatest contribution
to the radio service field.
Chart showing the operation of all types of vacunm tubes. whether
new, ald or obsolete,  An exclusive résumdé of the uses of the Pentode
and Variahle-Mu Tuhes and their characteristics.
Complete discussion of the superheterodyne and its inherent peculiari
ties.  Also a special chapter on tonls used on superheterodyne circuits.
Schematic dingrams and circuits complete with color codings.
Important chapters on commercial aircraft radio equipment; new data
on commercial short-wave receivers and converters.
Servieing and installation of public address systems and talking ma-
chiae equipment.
Stanilardized color-cadings for resistors.
Operation of old and new testing equipment: tube vaoltmeters, output
meters, oscillators and aligning tools.
A full section on Midget radios—their design. circuits, and types. ITow
to service them most economically,
Hundreds of schematic diagrams of older radio receivers which have
never heen puhlished.
Dlank pages far recording notes. diagrams and sketches; these pages
are transferahle to any part of the hook.
Coupon page for free questions and answers,

June, 1932

Mail Coupon TODAY!

9x 12 inches

650 PAGES

(Complete with Supptements)

Over 1,500 Diagrams, Charts

and Illustrations

Flexible, Looseleaf Binder,

I
l 96-98 Park Place, New York, N. Y

|
|
|
l ments to be mailed Free esery 60 days,
|
I

$5.00 Complete with Supplements

GERNSBACK PUBLICATIONS. inc. R("GI

I"lease send me for FREE in-pection the books I
1 have checked belo I understand that [
nay examine them carcfully, and should I de l
vide 1o Keep ther 1 will pay the full eost, I
plus the few cents for carrving charges. This
offer 3 good only In the 1.8, A,

{ ) Volume 1. 1931 Manual, wlth Supple-

ments, §1 60
{ ) Valume M, 1932 Manual. with Sunmie- I

&5 00 I
(¥} ROTH BOOKS FOIl §9 no

OVER 1,000 PAGES

Including Supplements)
Over 2,000 Diagrams, Charts
and Iliustrations
Flexible, L.ooseleaf Binder,
9x 12 inckhes

www americanradiohistorv com


www.americanradiohistory.com

June, 1932

RADIO-CRAFT

713

Some folks still climb

around on roofs and trees . . . .

Thousands and thousands,
though, have learned how much

easier it is just to connect—

this to the
ANT post— |

this to the
GO post—

=
ey
i 1
E%
. !

=
|

ELECTRON
AERIAL
k= ELIMINATOR

T HERE MAY not be any lightning hazard in a
wire that leads from the roof straight down to
your living room. (Try to get the Underwriters'
Laboratories to say there isn't]) But you KNOW
there isn't any in the ELECTRON AERIAL ELIMI-
NATOR. So why take a chance?

More distance with an outside antenna? Maybe,
sometimes—though it's hard 1o be so sure of that
after talking to a few ELECTRON users. But even
so—how much does Mr. Broadcast Listener of to-
day care about getting a few more occasional
stations, compared to the BIG satisfaction of get-
fing his “regular” stations with less static and less
interference? And that's what he can do with an
ELECTRON ELIMINATOR. As far as reducing

static is concerned, it is every bit as effective as the

leading radio supply stores and departments all over the
United States. |f your dealer hasn't it, don't accept an in-
ferior substitute, but send to the manufacturer direct. One
sample, to anyone {note this protection} $1.00 postpaid; to
dealers and service men only, 2 dotren $4.00, | dozen $7.00
postpaid. Cash in advance; no accounts opened. Money
promptly refunded on return of any sample in perfect condi-
tion within ten days.

|
|

!

|

!

|

|

COMPO MFG. CO. E
|

|

!

|

1255 S. Michigan Ave.
Chicago

—-and this long cord to
the nearest water pipe!

"short inside antenna’’ that engineers have pre-
scribed for years in stafic-infested neighborhoods.

Then there's the dealer who still worries over how
he can either sell or give away an old-fashioned
“installation’ with sets selling as low as they are.
Why do it? It's a rare set indeed that won't give
more real satisfaction with an ELECTRON ELIMI-
NATOR than with the most formidable 100-foot
aerial-ground-lightning-arrester outfit that was ever
"installed"]

Screen-grid tubes wrote the death warrant for
the old aerial that straggled half across the block
and made roofs look like a wireman's nightmare—
and picked up a steady stream of static. Why not
be modern and use the standard aerial eliminator
that reduces static to the rock-bottom minimum?

The genuine ELECTRON AERIAL ELIMINATOR is sold at |

Compo Mfg. Co.,
1255 S. Michigan Ave., Chicago.
For enclosed $ (cash or check) you may send

me..... genuine ELECTRON AERIAL ELIMINATORS. | am
to be entitled to return them within ten days if not satisfied,

and receive refund in full.

Name

Address .
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I1-TUBE SuperHet!

Completely
Assembled
with
Larqe
Dynamic
Speaker

Pentode
Variable-Mu
and Real
Automatic
Volume
Control

WEST

cross [ ALL WORLD-ALL WAVE
con- - (OM BII\IATIONS.’

VERTER

; . Now you may get SHORT-WAVE broead- -
Sf;“:.‘t?r:\?lmill:ivre ‘s\éE: cists —airplane  calls — poeliee  signals R % -
WORLD-WIDE i o Ay B S h ot standard long wave broadeasts—all with
wave  receiver  for one colnbination set ilear 8. stations
SHORT WAVE reception of police from const to const, and from Canada to MIDWE‘QS'
= erkwiih Mexieo Hear  the  Canadian stations,

1 o

o e | " 13- Tube and I5Tube

call= i 3 ‘ )
RECEPTIO“ ? T Alexico, Cuba, South Anieric ships at seq, ¢ ALL . ,,All
fere: nxs. ships at . . 1 A, ships at seq, 14
;:"lu”“;lﬂ\d A et foreign statlons! A Midwest  Fitubs o § WORLD 'WAVE
conditions, breadeasis from foreign stalion: ‘11"‘\&"!:]’&.?”::";u?l'l::’" ’i"I:“_‘s“_ “‘\"‘ini} .r;lr‘"]”lm;‘g L%
This amnzing new  short-wave converier em- oAt 1 e W v &
v I 2elf-powered. 11 uses Ole 4 i 15 aue gold at amazingly  low 3%
!:!::'\s“;:omh_; arull:llﬂt\l\.:) ’!: ltuln?. in combination direct-fron factors prices. When yuu receive onr hig new catalog aml note
with a $-1nbe Super-llet. it gives you a 13 fl'l'u' 1"“’{ lml'w 1o ‘ull'”\i\l“'iptlmul offer. terms as low as $5.00 down, vou'll
e - o R : e pesitive ANLLE 5 @ g v 0 g
L ,\I,I,\\'HRI.I). ALL-WAVIZ combination llfel ¥y e 1] ie conpon right now-—get the surprise of your

When lllml with the very latest model Midwest
11-tube  super-hetermdyne,  shown  above, it

Fives . al of 1 ful tubes, H .

5“‘:1,.\3'(')':t|:n'.m\]1 ,“‘-\\ \.\’[lm“l:(l:oulmu '|1||hn Deal Dlrect WIth Factory T E R M s
ble even in reecivers costing severat tin

.li:ol:I:“tL:;mfu;e this 4-tube self-powered con SAVE UP To 50 % uas low as

verter with ¢henp oue and two-r '“ | -'I\I“F“(' Never have sueh powertnl -.cq l... woeflered 55_00 DOWN
Lh are not self-powered.  The Midwest Cou west mazing low prices.  You s ! Ilunwu =

verter aetnally gives hetter pertornn e tha prutits Yonr e witl n.. o you sl)lc-mlhll.\

many converters costil twice as weh packed, rigidly tesred wich everything in plnee ready

1o plug jn. No assemblingt  Kntertain vonrselt for 30 days absolutely FREFE
then decide. Awd Jdon't forget—every MIDWIEST onttit iz backed by an
absolute gnarantee of satisfaction, You take no risk. Mail the
coupon now!

Read This Letter!

Thig is but one of many letters received from
delighted Midwest buyers:

Mail this Coupon for Complete

- o 4
- -
Diriug the past week I logeed the following: i Deta’ls a”d B’g FREE Catalog., -
I'YA Tontoise. France: GRW Rugby, ¥ - = 1
laeed ;. FIVT Vatiean City, Ttaly: XDA Me ) | ]
(it_\- JIK2MIL Syduey. Australin: VK 1.1\\ 1 |
Kowntuville, Canada: 12 RO RBomne. Italy 9 R
GASW Chelmaford. England ; (GA and VESDR ] Midwest Radio Corp. () Send me SPFECIAL I
Prummondville. Canmda, Aso picked u]lll'lfl 1 Dept. 73 USsER AGENT'S 1
amatenr _and airport titins from all over L. . . - e i R
United Steres N rons glion 1l 1 Cincinnati, Ohio PROPOSITION [ |
trausntlantie phones from ho1h sides i 1 i
Hawaiian Test Nlation ] 1 ulv"ll and l W n Ll 1w eomplete
J[HEN voral Npanis) 4 Cerman speaking i 16-\Wor AI-Wave Co X N [}
smtions have alsn heen n-cc-n—c-d hut not vet Complete Line of [} Cons 1 . - > rices "
identitied, lHave vecoived every hrondeast from Consales w— . = et e 3
FYA, morning and afternoon, for over a week . Syl ] terms und liberal 30-day freo trial offer. Th NOT an order. I
with woenderful tone amd volume. The Mild n trate .
west Combination Net is certainly one to he I ¢ [}
prond of “ ,,"","., Yig ] NG gm0 wreemee w1 e ereir e B ] S O ED BE S e o ole e < S e ]
Wm. 8. Teter, Winterpark, Fla, Mar. 2, 1022 ¥ i
MlDWEST R Dlo CORP 1 Address .o.vevninonneroinenanns TP - B TSy i
A 1
1 T OV Wt ot el ; State [ ]
Dept‘ 73 (ESt'|920) CINCINNATI! o' "------------P——'—'--------h‘
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FOR ThE
SERVICE MAN - DEALER - RADIOTRICIAN

HUGO GERNSBACK
Editor

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

Radio Converters and Adapters

By HUGO GERNSBACK

URING the past vear, an entirely new industry has

sprung up in order to satisty the avid demand made

by the public for short waves. lLvery radio mimo-

tacturer, large and small, is rushing into this field, and
the demand for this type of apparatus at the present time is
very great and seemns to be on the increase,

In order to receive short waves, one of three types of sets
is required.

IFFirst @aud also the most efficient one) is the straight short-
wave receiver in which the short waves are received and
implitied at the short wave lengths,

Second, the short-wave emnerter in which an ovdinary hroad-
vast receiver is used in conjnnetion with the converter. In this,
the st popular combination today from the public standpoint,
the broadeast veceiver, generally speaking, is used in the role
of an amnplitier, and the short-wave adapter is used exclusively
as the short wave end.  The converter, in other words, is nsed
to intercept the short waves, then pass on the result to the
hroadeast veceiver and its londspeaker. The short-wave con-
verter has a power pack of its own and st therefore be
connecied to the light-line.

Third, the short-wave adapter, which is in many ways similar
to the converter except that it has no power pack of its own,
but uses the power snpply from the broadeast set, The adapter
as a rule is not as efficient as the converter, at least not in
the present state of the art,

In addition to the three classes entioned, we have, of
course, the combinietion set where the short-wave converter is
built directly inte the broadeast set and where, by means of
a switeh, the user has the choice of receiving the nsual broad-
cast reception on the long waves, or at his will, the shorter
waves, through the converter.

Aninereasing number of radio broadeast sets are now heing
produced in the combination type, and the time is not far
distant when a radio set will he considered ont-of-date unless
it can receive hoth long and short waves,

It is most fortunate for the rvadio industry and the art in
general that radio manufacturers Iave tuken to hnilding short-
wave combination sets, because it prepares the public for the
tinre when all broadeasting will, withont doubt, he transmitted
on short waves.  The trend is umnistakably that way,  With
television in the offinge—which will be entirely on short waves,
in the opinion of the best radio minds today, there is no ques-
tion that broadeasting itself in the near futnre will he on short
waves as well, Meanwhile, the publie is getting nsed to the
pecutiarities ot short waves and thus the radio manufactirrers
are uneonscionsly preparing the way for the wonderful possi-
hilities inherent in the short waves,

Of course, murch exaggerated nonsense appears in the short-
wave converter advertisements of some radio manufacturers,
who should know hetter. There are inherent peenliarities in
the short-wave bands, and we lave as yvet to see the set which
at the “twist of the wrist™ brings in Rone, Ttaly or Sidney,
Australin.  In the first place, short waves cannot he received
at their best during all hours of the day.  Different wave-
lengths are received best during certain hours of the day or
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night.  And then again, loeation and laeal conditions have a
Jot o do with short-wave reception at the present thue, and
this holds particularly true ftor large cities, where nvml!-nuuh-
statie frequently rnins goad short-wave programs, Until sn'(-h
tinme as the art has progressed suficiently to do away with
sueh statie, short-wave reception in the large centers will
always be more or less unreliahle,

I do not nike these remarks with the ides of discouraging
people froru buying short-wive equipent. Quite to the con-
trarv, for even if vou cannot veeeive progriams from the Anti-
]md("s. there are thrills galore which even medioere sets can
bring to their owners, ‘To wention anly one, which scems to
hitve taken the comntry by storm—Police Radio. Tt is no trick
at all to pull in exciting police reports from every paint ot the
conipass in the United States with a short-wave converter or
shovt-wave adapter, There arve at this time ot weiting ilh'l)llt
0 police stations in the conatry, and these stations are andible
practically everywhere aver the length and breadth of the and,
diy and night. ” Murders, holdups, burglaries and other crimes,
automohile collisions, and thousiands of other interesting news
items flash through the air alinost every minote of the day.

Inasmueh as there are a mnnber of sucl police stations oper-
aling on the smne wavelength, it is not even necessary to tune
vour set once vou have located the wave band. All you regunire
is to turn on the set, lean hack, and enjoy real excitement
for hoeurs at i time,  Naturally, of course, if two stations on
the same wavelength operating with equal power, fransmit at
the same time, they will interfere and it will e impossible to
tune out one and bring in the other: bhut as a rvule, one will
drown ont the other becanse two distant stations seldom come
in with exactly the saoe volume.

As time goes on, there is no doubt that police radio will e
estended so that practically every numicipality in the country
will have its own poliee radio, At the present time, the intelli-
genee is intended onty for police  automobiles cquipped  to
receive  headguirters’ reports, but there is na reason why
diligent citizens shonld not help their police departments to
curh erime: and it is here where short-wave converters and
adapters become particularly useful.

Suppose there were several million shovt-wave instrurnents
in the country and a large portion of the tisteners were listening
in. A good deal of erime could then be prevented becanse in
the very nature of things, it is sometimes possible for a citizen
to he on the seene quicker than the police antomohbile, whieh
might be miles away fram the scene of erime, accident, or
what-not. Take the following case:

A murder has heen committed and a eitizen has reported
to police headguarters o deseription of the eriminals and the
license number of their ear as well as o deseription of it
Meanwhile. the ear moves on, Within a few seconds a potice
akarm is given ot and several thonsand short-wave-set owners
will Tiear the alamm and will he on the lookout for the car, Tt
becomes, then, a simple matter for the citizens to report either
to the policeman on the heat or to headguarters where the car
has last passed, and in this way, the criminals cm be appre-
hended far more easily and guickly than could be done in
any other way,  There are, of course, many other ways in
which owners of short-wave sets can assist the police,

www americanradiohistorv com
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‘How to Build the

RADIO “TREASURE" FINDE

A portable home-made radio transmitter and recciver
which deteets metal objects buried in the earth.

OR centuries the human race has combed
the carth’s surfuce in the seareh for
precious metals, and their seareh has not
been in vain: the earth has generously given up hillions of
dollars worth of gold and ather precions winerals. It
that it this mineral is found on the cartl’s surface it wilt also e
tound within the earth: and instances where it has been fonnd
within the earth have resulted in the exploitation of rieh mines.
The problem of determining where precieus minerals or other
objects are conecaled within the earth has absorbed hman thonglt
for ages.  Various schemes have been proposed for loeating this
buried wealth. Some of them, whether based on superstition or
not, which employ virious forms of divining rods, are not within the
scope af this article. We are chiefly interested at present in bnild
ing & metal locator based on the known phenomenon of radio science.
We have veceived hundreds of requests from readers for informa-
tion on a praeticul, eclectrical treasure
finder. While the apparatus described
in our June 1931 issue is entirely prac-
tical for the pnrpose for which it was
designed, it is not verv sensitive to the
presence of small metal objects. Judg-
ing from the numerous requests reecived,
many of our readers know the approxi-
mnte whereabouts of sone hidden treas-
ure, which may be of very small physical
dinwnsions but of enormous vahie. 1t is
mainly to locate snch ohjeets that this
apparatus has been designed. It will,
bowever, in nany eases, detect the pres-
ence of an ore deposit. 7t must be thor-
onghly swndersiood, however, that this de-
vice will not just detect yold or some
olher precious imelal in preference fo the
haser vlements.

is obvious

It will indicate the presence of anv sub-
stance whieh is a conductor of electricity,
In other words, it will detect the pres-

Fig. A
A photograph illustrating the construction
und wse of the -‘treasgure”’ fiuder. The flal
bor to the left is the reveiver, while the
vight boxr i the trunsmitter. A& nfated in
the article, this device aoill detect any rort
of metal—nat cxpecially precions wiinerals.
Fig. B on the following puge xhows an ine
ternal view of the transnritter wid receiver.
The photograph to the upper left is the
trawgmitter, while the one to the right is
the veceiver. The ecovers, ghown in the
centa beloy to the veceivrer and  trans-
mitier respectivcely, fram left to right. Com-
plete construetinnal Jdetnila ix given sn Fig. 2
on the fJolluwing page,

By CLYDE

ence of a buried tin ean just as efliciently as
it will respond to the presence of a hidden
chest of gold. Furthermore a precions diamond
or pearl may be directly amder vour feet and the apparatns witl
remain silent.  Moist ground. especially if it contains acid or salts
that will cause it to become a good electrical conductor, will reg-
ister on the treasure finder.  For these reasons vou will no doubt
have some  disappointinent amd receive false alarms from  the
appanitus before yvou make a strike.

Practically ull electrical treasure finders of the portable type
operate on the Hughes induction balance principle.  The induction
balanee is simply & Wheatstone bridge in two arms of which are
connected indnetion coils.  The coils are so halineed that when
an alternafing current is passed throngh the bridge no response
is heard in a hicad-set connected to the bridge. If a piece of wetal
is bronght within the magnetic field of one of the coils it absorhs
enerpgy (which is represented as eddy cur-
rents in the metal) and the coils are no
longer in eleetrical balance. The effect is
intediately manitested hyv a4 sonnd in the
headphones.

The Tlughes induetion balance. generally
employs alternating  currents within the
audible range, and hence the extent of the
magnetie fields radiated from the coils is
somewhat limited. By using radio fre-
queney currents, greater depths may be
penetvated: and with proper design of
the  apparatus.  great  sensitivity  will
result.

We are all familiar with the early un-
shielded battery radio sets which produced
n sgueal in the loudspeaker whenever our
hand approached any part of the cirenit.
This condition existed whenever the set
was in an escillating  condition. It s
partly npon this prineciple that the appa-
ratus about to be deseribed operates.

J. FITCH
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General Description of
Apparatus

The various illustrations show
the general mechanical arrange-
ment and design of the device.
It comprises a iniature radio
transmitter and receiver, each

in a separate hox connected to each other with a long wooden bar

with a carrving handle attached at the center. 'The

employs a single tube which sends out modulated oscillations from

a loop aerial wound around the box.

The receiver (Figs. A and 1) employs a loop aerial wound around

the receiver box and connected to a

Fig. B
Photographe illug-
trating (he plaee-
went of the parts
in the transmitter
and  receiver.  The
wusmerals lubeled in
the photeyrephs cor-
respond to thosce
giren in  the dia-
grams.  Dircctly to
the Ieft is the trans-
wmitier: to the vight,
the reeciver; bLelow
to the left, the re-
ceirer  coirer:  dand
right, the trangmit-
ter cover,

F."J-i‘ 3
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note in the head-set by het-
erodyvning the signal from the
transmitter. Under these con-
ditions a supersensitive state
exists; the presence of a metal
objeet within the field of the
transmitter loop or the re-
ceiver loop will detune either

cirenit slightly and change the pitck of the beat note. 'This method

transmitter  of detecting an object should be ecarefully checked by previeus

methods in which the reeciver is not oscillating, because it is so

extreruely sensitive that it may give erroneous readings. In either

sensitive three tube set. The receiver

is carefully tuned to pick up the sig- MAKE TWO.  Y4"x16Y2"x 16 V2"
FASTEN ONE ON BOX 2" THICK

nal radiated from the transmitter. It

will be noted from Fig. 2 that the

transmitter box is hinged to the car-
rving handle so that it may bhe set
at any angle, and locked with a wing
put.  The correct setting is deter-
mined by listening in on the headset
and adjusting the transmitter angle
until no sound is heard.  Under this
condition the receiver loop will be ap-
proximately at right angles to the

transmitter loop. It may be necessary

MAKE TWO

hox to aveid body capaceity. In free
air, the radiated magnetic field will he

to use a long wooden stiek to tilt the al _‘_ e -
Vze}‘— i ——"H“.z-

MAKE FOUR Rl

WING NUT

approximately as indicated in Fig. 3A, SHELF 3/3" THICK = 3" 3/8™ HOLE
Whenever a metalic object comes e HANDLE
within the presence of radio waves it [4_15"_.{ 70 BE PLACED

obstructs the waves and absorbs some

P 5 WING
of the energy.  Those who have driven

ON LATER

NUTS

through the eity while using an autoe
radio are well aware of this fact.

Our treasure finder makes use of this

phenonienon on a miniature  scaleg

whenever it is brought within the
vicinity of o metal objeet the radiated
field of the transmitter is distorted

as shown in Fig. 3B and a state of . Y 3/ Y

Datanee no longer exists: a signal wil) */2 11“'"0‘ MAKE ONE\_' /e “UL%

be heard in the headset, [ S S e S |
In this apparatus the receiver is T 6 FT N

designed so that regenerative ampli- I~ : =

fication may he cuployved.  Also the

set may he adjusted so that it will Fig. 2

oscillate, and thereby produce a beat Constrnetional detuils of the treasure finder.

WWW.americanradiohistorv.com

case it is imiportant to maintain a uniform distance between the

apparatus and the ground while car-
rving it along; otherwise the eapacity
to ground will change and affect the
heterodvne whistle.

The Transmitter

The diagram of the transmitter is
shown in Fig. 4. A Ilartley oscillator
circuit is cmployed. The tube is a
B0 type operated from two dry cells
for the filament and a “B" battery of
80 volts for the plate. The batteries
are housed in the box with the trans-
mitter as shown in Fig. B, The values
of the parts are given in the list of
parts.  The grid condenser and the
grid-leak are selected so as te pro-
duce an andio-modulated signal,

The loop aerials on hoth transmitter
and receiver each comprise [0 turns
of No. 18 bell-wire. The experimenter
may try various wavelengths hy in-
creasing or decreasing the number of
loop turns and the turns on the plug-
in coil, R.FT., Fig. 1, and hy tuning
the variable condensers.  The wave-
letyrths chosen are in the neighbor-
hood of 100 te 200 meters. It is un-
likely that a license to uwse the appa-
ratus is necessary because of the low
power of the oscillator. It is no more
wtradio transmitter than an ordinary
test oscillator, such as is nsed by Serv-
ice Men, It is interesting to note that
the government has alloted the wave
band of 175 to 188 meters (approxi-
mately) for peographical prospecting.

(Continued on page T19)
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THE PILOT “DRAGON" ALL-WAVE RECEIVER

The new
“Dragen®
all-ware recciver

- HE receiver illustrated in the

aceompanying
the new

photograph s
18- to 555-meter receiver
mannufactured
by the DPilot
RRadio and Tube
Corp. The fea-
tures of the set
are *one-hand”
control, a $6-
point  hand-se-
lector switch,
and  catacomh
construetion of
tuning units. A
short-wave con-
verter is inter-
posed  between
the antenna and

broadcast receiver, Because of its unique design, no tone-control

is necessarvy.

RCA-VICTOR MODEL RE-20

DF. I.UXLE ten-tube
A superheterodyne  re-
ceiver, shown in  the
accompanying ilustration
has recently heen  an-
nounced by the RCA-
Victor Co. It incorpor-
ates several features that
are relatively new in
radio receivers. 1t has a
two-speed  phonograph
motor; an automatice
volume - control  in  the
phonograph  cirenit;  a
micrometer tone eontrols
an auntomatie tone con-
trol; and a synchronons
motor  for  the  phono-
graph.  The totally
shielded  chassis s
mounted in a walnnt-fin-
ished console cabinet, 43

inches high, 163, inches
wide, and 1614 inches

deep. Tt uses 22747, 1-
80, 1-'24,3-"27"5 and 3-33's,

RCA-Tictor's new RE-20

TRIAD'S CRATER LAMP

e

raT———

Triad's crater laap,

“COLD-CRATERY
designed for nse in television receivers,
has been announecd by the Friad Television
& Mfw Coo The tube consists essentially of
l two electrodes mecharrieally wounted within

| A

has

tvpe neon  lamp,

a few thousandths of an inch of each other.
One clectrode is known as the “target™ and
a hole approximately .025-in. in it

through which the intense beanr of light is

projected to a lens-type scanning dise. The
I tube draws from 20 to 40 milliamperes and
| the light intensity is sufficient to allow a
picture approxinately one-foot square to he
ohtained.

in Radio

At the RADIO SHOW

June, 1932

AUDIOL.A SHORT-WAVE TABLE

Ncew short-ieare table,

HE Audiola Short-Wave Table,
illustrited here, is o short-
wave converter designed for nse
with a midget receiver which rests
on top of the table as shown. ‘The
modern trend toward short-wave
reception has manifested itself in
many types of converters, bt the
one itlustrated  at  the left is
especially designed for midget scts,
although it may be used snecess-
fully with any type of reeeiver,
When @ cansole-type set is used in
conjunction with this converter,
the table-top may be used to sct
ornamental  articles npon,
This deviee is a product of the
Audioka Radio Co.
The lightened avea in the pho-

tograph  merely  Hlnstrates  the
usnal  receiver designed  for use

with this “table”

THE SENTINEL ALL-WAVE “SUPER.”

HE  new  Sentinel

maodel 123 all-wave
superheterodyne  reeeiver
is illustrated to the right.
The broadeast hand cov-
ered by this receiver in-
cludes those from 13 to 35
meters, 32 to 85 meters,
80 to 200 meters and 195
to 550 meters. 1ach band
is completely  ealibrated
in a single dial, and tun-
ing is accomplished by
operating only one con-
trol  dual-speed  dial.
Band switching is done
by a  special multiple-
gang selector switelr oper-
ated by one of the knobs,
An  intermediate fre-
queney of 5075 ke, is em-
ploved in order to wini-
mize hnage-frequeney in-
terference.

The Neatinel Model 125

This set has a sensitivity of better than 6 micro-volts while the

selectivity is abont 10 ke,

MACY'S ELECTRO-DYNAMIC UNIT

F()R musie reproducing
svstems the Maey
Eleetrical Products Col,
Ine, offer two new types
of electro-dynamie speak-
er amits: the junior type
3N operates on an output
of 7-10 watts, and the
giant, illustrated to the
left, operates on an mrt-
put of 10-30 watts. Both
types reuire a field sup-

Wacy's “Giant™ 30-watt speaker unit. L6

www americanradiohistorv com

ply capable of delivering
amperes  at  6-volts.
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BLIC ADDRESS SYSTEMS

I.\' view of the increas-
ing use of pullic ud-
dress systems, Eleetrad
Inc, announces a  new
line of complete eqnip-
ent  designed  to cover
this field. There are two
types, that  shown at
the left known as the
“500 scries”™ and another
known  as  the  **looo
series.” ‘The =500 series”
is 33 inches highe 201
inches wide, and 18 inches
decp. 1t is equipped with
an antomatic phonograph

record-chianger for playving 20 records conseentively, Maost any type
Fleetvad amplifier may he used, from their “B-215" to their *E-250."

The main difference hetween the

500 series and the 1000 series

is that there is no provision in the 500 series for radio music,

as there is no tuner,

There are twenty-four different madels in the 500 scries and
twenty different nmiodels in the 1000 series.

REVERE SUPERHETERODYNES

T HE  Revere  Radio
Corporation has just
annonneed  a six - tohe
superhieterodyne  receiver
cquipped with an auto-
dyne deteetor, full aunto-
matic control,
pentode ontput tube and
vaviable-mn  tubes.

This receiver is offered
in four stvles of cabinet.
Maodel 17-5, a table model
in a eabinet of rubhed
walnut with a crotehed
walnit  front  panel, set
ot by an o overlay  of
Mexican Marble Woaod,

The Patrician Console,
illnstreated to o the riglt,
ntilizes the space not re-
quired by the ehassis to
provide a eonvenient shel f
for books and a handy
stowaway space.

vohne

The Revere Patrica Congole Rceceiver.

MAJESTIC “FAIRFAX"

Majistie Pairfar Model 203

N the May, 1932 issue
I of Ramo-Crarr there
was deseribed (in a Data
Sheet) the new Majestie
models  IFairfax  and
Sheflield  receivers. A
photograph of the Fair-
fax is shown to  the
left. As may be seen by
reference to the above-
mentioned issue, it is an
eight-tube set employving
four (-35-5 tubes, one
(1-27-S. one (i-2-5, one
G-17 and one G-80, and
is of the superhetero-
dyne  type. Phe model
200 chassis is nsed in the
Shetlield  model 2001 re-
eceiver and in the Fairfax
mncdel 203 recciver.

719

S. M, 727.DC RECEIVER

S, M. 727-N0 Reeciver,

COMBINATION

RCA-VICTOR S.W,

HIS RCA-Vielor Co. has avail-

able for consiners’ use a new
combhination short- and long-wave
receiver known as the model RO-
23 It is an eight-tube  super-
heterodyne  set with  autonatice
volnme control and a1 three-tube
short-wave adapter.  The  short-
wine range is from 138 to 200
meters, and any particular band
may be seleeted by means of a
seven-segent range switeh,

It is 17 inches high, 271, inches
wide, and B inches deep. The tubes
used are one ‘80, one 24, three
275, two 35, and one “ET. S may
be seen by reference to the figure
at the right, there ave two sets of
controls; one for the low and the
other for the broadeast hand.

TLVER - MAR

| S SHALL e an-
NOUNCEs i New super-

| sensitive receiver de-
| signed  to operate
from batteries in the

| rural  seetions  of
country. It is an
eight-tube set having
a push-push output
stuge and uses two
R, variable - i
pentodes. It is a
broadeast receiver
of low power drain.

-

ReA-Victor 8W, Caombination,

CENTRALAR'S DUO-PURPOSE UNIT

URING the past few yvears
D modern  radio design has
drifted  toward compactness and
versatility,  In fact. the efficiency
of radio apparatus has advanced
to such an extent that the separate
line switch, nsed to turn the radio
“on” and “off)* has heen com-
pletely dispensed with. The Cen-
trul Radie Taboratories has an-
nounecd an  extremely  conipact
combination line switeh and vari-
able resistanee.

As indicated by the phatograph
to the right. # is actually about
1. inches jn ciameter, and there-
fore is suitable for use in present-
day idget receivers where space
is at a premium,

(|

T

Centralab’s Combination Unit

A PUBLIC ADDRESS AMPLIFIER

The Webster A Amplifier

wwWw americanradiohistorv com

0O the left is shown
an amplifier, known
as  the miodel G6018-R
which is suitable for use
in the smaller type of
public address systems.
The model GO8-R s
designed  for o 115-volt
ALC line, while the 6049-
IR is designed for a 220
volt ALCL line. They are
produets of the Webster
Flectric Co.
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WESTERN ELECTRIC MONITOR UNIT

ECATUSE the Federal Radio

Commission issned General Or-
der No. 116, compelling  hroad-
casters to remain within 50 eveles
of their assigned  frequency, the
monitoring nnit illustrated was de-
veloped for the Western Electrie Co,

The monitoring unit may he at-
tached into any  stage  of  the
Abore, fronf  vicr of the  transmiitter: it eontaine an oseil-
Westera  lectrie woniter Iator working  an the  assigned
wnit, The schematie cireait frequeney and  a detector, Phe

of the deviee is shoirn bielaw,
It aras desigued by the Bell
Telephone Labaratorics.

station™s  wave heats agninst  the
monitor oscillator, then detected.

m Ne 700 A 0SCILLATOR .
*71A D

—Ak—

°/

REC"ION :

CONCENTRIC
LINE

(IF usep T0 |
CONNECT TO

TRANSMITTER

INSTEAD OF
ANTENNA
PICKUP )

E—

GLOBE TELEVISION RECEIVER

Wl'l'll the announcement of the
Glohe television receiver of
midgel construction, the public may
now procure a set that is no larger
than the broadeast midget.

The receiver comprises a nwtal
chassis that is now emploving two
sereen-grid 21 tuhes for the RF.
stage, one 27 deteetor, one 24 first
audio, one 27 second audio and {wo
’45 power tubes for the third aundio
stage, together with an “50 rectifier.
A power pack is included for full
A.C. operation.  The televisor con
sists of a quiet-running synchronons

motor.  Framing and synehronizing
' are accomnplished by tnrn-
ing a single dial. A 60-
line lens-dise is employed
in combination  with a
crater lamp  for
projected images, .\ pice-
ture 4 x 5t, inches s
secured.

The front and rear
views of the set is shown

neon

to the left, and is a
product  of the Globe
Television  and  PPhone
Co.

Abave, front view af the

Globe telericion xet; Ieft,
a rear view of the reeeiver.
The GO-lens dise is elearly
secen in the harer pictiore.

RADIO-CRAFT

FADA “KY" CHASS.

; left is
F. A. D,
and is de
their model 6

It is a ten-tuts
superheterodyng
able for the short o
hroadeast bands, It
0975 inches  deep,
inches  high and
inches wide. On b
normal broadeast hand

Phatoyraph of the Fuda

o AL B o 0L 'R. . .
EY" receiver chossi it is a superhetern-
dyne using one stage

of variable-nmr amplification, one 24 nsed as a combinalion first-
detector and oscillator, one stage of variable-inn LIV, one combina-
tiom diode deteetor and AV.CD nsing o "27 tube, a variable-mm
first ALl and a 47 pentode output tube,

The shovt-wave taner of the mltti-switeh 1\1)0 is used. I consists
of a "24 first detector, a 35 coupling tube acting as a 1525 ke, |
amplifier and o *27 high-frequeney oscillator.

Past issues of Rapo-Crarr contain data sheets on Fada receisers

which  should he consulted for a comparison hetween different
models. 1t might also he advisable to check-up on other “double
supers.”

WOODRUFF RADIO WALL PLATES

FRVICE Men have not always found it convenient to install

wall-plates in radio service installations because of the varied
requirements of every different installation, 'There is an obvious
demand for such a wall-plate, and consequently there has heen
developed the "Super-Thra” radio outlet illustrated.

With this deviee, wall thicknesses up to 15 inches may easily
be spanned, regardless of whether they are of wood, plaster or any
other material.  “The in-
side  connection block
shown to the right of the
photograph  is  also  a
lightning arrester.

Aninstallation using
this device conforins with
the requirements of the
National Eleetric Code,
and  therefore may  he
used with perfeet safety.

This interesting and novel deviee is a product of Woodruff & Co.

Photograph of the **Super-Thru”,

READRITE EXPLORING COIL
1115 exploring coil, illustrated bhelow, was designed to assist
the Service Man loeate and deteet 1RLF. cirenit troubles.  The
coil is connected to an oscillator or broadeast signal by means of
the shielded ealle. "The shield is connected to ground and the
other terminal to the antenna terminal of the oscillator,

The explorer eoil is then placed over one of the R.F. or L%
tubes and induces the oscillator current into the grid of the tuhe,
The change thus brought about in
the grid circuit makes a
responding  change in the signal
output ot the radio set under
normal conditions.  In order to
focalize K.Y, eirenit troubles, when
the signal is noted, the stage just
preceeding the tube on which the
exploring coil is plaeced is at fault,

It will localize troubles in R.K,
and LI, transformers and in hand-

f -1 Cor-

pass fitters, 1t will measure the
A GrJ cfficiency of each stage by com-
L paring the gain in ontput in the
The cxplorer coil, circuits between the antenna and
first AL, tube,
It is a praduct of the Readrite Mcter Works.

www americanradiohistorv com
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CLAROSTAT “AD-A-SWITCH”

tlarostat’s caonbhinotiong s itel,

\/ ANY times in the
1 I past a desire for
a eombinalion volume
conlrol and line switeh
has numifested  itself,
To meet this demand,
the Clarostat Mt Co.
ANNONNCes QL it
shown at  the left.
When the two units
at the extreme left
are suopped together,
the tinal comlbination
is obtained.

This should he es-
pecially - snitable  for
the Serviee Man who
specializes in modern-
izing “old™ receivers,

Fhe completed unit s shown to the right of the above illustration,

rHFE type W

MICAMOLD CONDENSERS

721

RCA-VICTOR
MODEL SWA:2

HE RCA - Victor
T short - wave con-
verter SWA-2 s a
three tube, single con-
trol  short-wave  nnit
designed to convert all
short-wave signals from
13.8 to 200 eters to a
single frequeney so that
they may then be am-
plitied by means of the
u~nal  broadeast  re-
ceiver.

One 24 s used as an
R amplitier, one 24

External and internal vicws of the

N2,

as the detector, and one
27 as  the  oscillator,
Heater current for
these tubes is ob-
tained  from  the
small  transforimer
which may be seen
in the illustration
to the left.

The photograph
to the left is an
internal  view  of

the converter and
the one above a
front view. This
converter  is  the
sante  as  ised  in
the  RO-23  de-
seribed on a previ-
ous page, 1t is a
product  of  the
RCA-Victor Co.

’ 1
wire lead ==
condenser  shown
to  the right is
constructed of a | “
tine grade of Tn-
dia  miea  and

nolded in genuine
bakelite. At the
extreme right s
shown @ coni- S

pletely  dry elec- e S —
trolytic condenser seated in a specially treated {ube. They ave
products of the Micamold Radio Corp. 1t would be well tor the
Service Man to investignte the possibilities of small electrolytic
condensers,

Abore, tnbulur condenser; at
the right, Miramold type W

A NEW PORTABLE RECEIVER

STORAGE CABINETS

NEW  receiver  de-
A NEW s“'?l ‘t'"'“g(‘ A signated as the =1*-
eabinet  for  vadio g g 4 portable  eight

seryicing designed 0 yhe hatters - aperated
save its cost by present- superheterodyne using
| ing hl‘(“lk.‘{,‘,"l‘ aned ll':llllil]l'(‘ three B8 one 32, and
to expensive testoinsten-pane g0t Tt s equipped

ments and fnbes—and to - with g diode detector, a

proteet against Joss and  frjade  andio amplitier,

- petty thievery. aud a bias control anto-
Tt ~tores an average  ptje-voluine control,

stock of new tubes, com- The portable receiver,

plete set of testinginstne- awn at the right, is a

- nmients,  tools  and  small product  of the RCA-

parts,  The removable  \jotar Co,
tihe storage stando shown
at the lower lefty is pro-
_vided for test jobs on the
work beneh and is

signed to store 5) tubes,
inchiding all the standard
sizes,

The RO \Viclgr portable receiver.

AEROVOX CONDENSERS

T the lett is indicated,

from left to right, the
tvpe LU, SU, and LU
Verovox  uncased  replace-
ment condensers. They are
snitable for titter and hy-
pass nse and are non-indue-
tively wound using a high-
grade  dielectric paper. In
keeping with modern times,
they are wrapped in mois-
ture-proof cellophane,

The ealinet, shown at
the left, is 36 inches wide,
12 inches deep and 8
inches high.  The stand i
s inches wide, 1194
inehes deep and 15 inches
high. The doors lock se-
curely and are fitted withi N e
dm'k. control-boards, D ”’m:'i,:::fft: ;rl""pz“f,:fﬂ;c;\; ; and They  are  available in

Thev are manufactured : working voltages up to 1000,
by l._\.nn Metad Produets,  and in capacity values to 2 wmf, and are mannfictured by the
Acrovox Wireless Corp.

SNtoruge cabinet and {ube raek, Ine.
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By ARTHUR H. LYNCH

in collaboration with

EDWARD

(4) Cathode
Spraying—After the
operation shown in Fig-
ute No. 3, groups of the indivi-
dual cathodes are placed in a
spraying hood and given a coating of
prepared chemicals by means of the
spray gun which the operator holds in
her right hand. The
performance and the
ultimate life of the
heater-type tube de-
pends, to a very large
degree, upoen the uni-
formity of the spray-
ing mixture itself as
well as the uniform-
ity with which it is
applied.

This is one of the
most important opera-
tions of the cathode.

(1) This is an automatic grid wind-
ing machine. Two heavy sup-
port wires are run through
a revolving head—at
the extreme lefb
of the pic-

ture. As these two Sup=
port wires revolve, be-
ing driven by the motor
which operates the re-
volving head, they pick
up a fine wire which is
tun at right angles to
the support wires and
is equally spaced along
the support wires, The
spacing is automatic-
ally controlled for any
particular type of tube
for which the grids are
to be used. This makes
one long grid, the entire length of the support wires.

{2) Cuge Assembiy—The operat?r
is using a foot-controlled electric
welding machine. The upper
arm of the welding machine
makes contact with the metal
elements which the operator is
holding.

(3) Cathode Assembly—Here the
operator is shown placing the
special alloy filament wire
into the Isolantite insulating
sleeves,

(5) Hydrogen Furnace—All
of the small parts which
have been shown in the
foregoing photographs, as
well as any other metal
which is contained inside
the glass envelope of the
tube, are placed in this fur-
nace before being assembled.

{7) Ster: Machine—The operation
shown in this picture is worked
out in six different positions
which are automatically rotated
by the machine. The result is
the inserting of the necessary
lead wires which connect the
elements of the tube to the
prongs of the tube base, which
in turn goes into the socket of
the radio receiver. The small
glass tube, which is shewn in
the operators hands, is used in
a later operation for evacuating
the entire tube. It joins the
flare at a point where the lead
wires are sealed into the glass.

(6) Automatic Flare Machine—Long lengths of glass
tubing are placed in the revolving chucks which are
shown at the top of this machine. These chucks
feed the glass tube, at a predetermined, deSired
length, into a number of gas flames. There are
eight sets of gas flames which the tube passes
through from the time the operation starts until the
flare is finished. Each different position is ac-
companied by an increase of temperature of the
flame acting upon the glass tubing as the process
develops. At the position shown directly before the
operator is a revolving steel flare cutting disc,

* Plant Superintendent, Triad
Television Mfg. Co.
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(8) Automatic Stem
Bender — Stems taken
from the machine shown
in Figure 7 are then
placed in this device
which is controlled by a foot-operated
clutch. When this machine is operated all
of the lead wires are cut to the proper length.

(11) Exhaust and Sealing Machine—The entire
tube assembly is run through this machine in
such a manner as to drive off all of the
gases and pump them out along with all
the air in the bulb. The heavy coil of wire
directly above the heavy insulated lead
wires, is a hlgh frequency coil, used for
heating the elements within the tube, while
it is being evacuated. The heat of the
elements is produced purely by the induc-
tive effect of the high frequen¢y current
passing through the coil. A ‘“‘getter” ex.
plodes, giving a ‘sil-
very' appearance.

(14) Test Table—A table, of this
character, is at the end of each
production line. It is fitted
with nine delicate meters and
is used to measure ten different
characteristics of each tube. These test

tables are of the very latest design and are the

xork of the Triad Engineering Staff.

RADIO-CRAFT

(9) Mount Assembly —
The operator in this pic-
ture is using a machine
§imilar to the one shown
in Figure No. 2. The dif-
ference lies in the fact
that all of the assembly
which has been finished
by the process shown in
Figure No. 2 is now joined
to the rest of the ele-
ments, making a complete
“Mount,” ready for insert-
ing into the glass envelope
or bulb.

After the “Mount” is com-
Pleted, the unit goes to the
‘sealing-in” machine.

(12) Automatic Basing
Muchine — Here, the
completely evacuated
and sealed assembly,
taken from
the former op-
eration, is at-
tached to the
base. The base is already
fitted with the requisite
number of tubular metal
prongs. The lead wires are
put through these tubular
prongs, by the operator, be-
fore the tube and the base
are placed in the basing ma-

chine. The base, itself, is
filled with a specially pre-
pared cement. These assem-
bled wunits are then put
through a circular oven,
which is held at a constant
temperature.

(15) Packing—Allof the highly
developed Engineering work
in a modern tube plant can
be knocked into a ‘‘Cocked
Hat” if the tubes are not
satisfactorily packed. After
shipping millions of tubes to
all parts of the world the

wWWwW.americanradiohistorv.com

{10) Sealing-In Machine—The machine here is somewhat
similar to the flare-making machine in that the operation
includes passing the elements for the tube through a
number of gas fires of gradually increasing temperatures.

(13) Aging Rack—This highly interesting
section of the production line indicates, by
means of the banks of ordinary incandes-
cent lamps, just exactly the condition of
each tube as it comes through production.
The finished vacuum tubes are placed in
sockets which are connected to normal op-
erating voltages. The current is then
turned on and each tube has to be aged for
a given period at specified voltages. If
there is a short circuit between a plate and
grid of one of the tubes, one of the lights
in the bank to which that particular tube
is connected indicates that fact to the oper-
ator. Other lights detect other troubles.

This is true of any other flaws which might
take place in the tube and the operator is
therefore able to throw out those that are
faulty.

Triad Company has standardized on a system of wrapping,
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TELEPHOTOGRAPHY

TRANSMISSION
of PHOTOGRAPHS

By WIRE

BY NORMAJ.V D. BUEHLING An unretonched photoyraph of o picture transmitted by rire.

HE rapid advance of scientific knowledge has brought so Method of Transmission
many wonders within our grasp, that there is a tendency to l’hntofzruplling the picture, diagram, or drawing, is the first
take any of our present-day developments for granted.  step in sending it over the wires, and the result is a negative plate.
For every new discovery that is made today, there will be  \s the positire fil is nsed in the actual transmission, the negative
many npplications tonwrrow.  Friission of electrons, caused by a ray  is rephotographed and a positive film, 5 x 7 inclies in size, is
of light on an active metal, a scientific novelty of yesterday, today  ohtained. During the transmission, a photographic reversal usually
finds endless uses,  Without the photoelectrie cell, who could dream  takes place: that is, when a positive is sent, a negative is received,
of television or of the present telephotograph system? Faery day  and vice versa. However, this is not neeessarily so, for by reversing
photographs are being sent from coast to . the photoelectric cell connections, a positive
coast: the process is taken as a matter of L LEADSN PATH OF LIGMT | winoow || can be made to produce a positive, and a
course, but few know the methods employed WIRES POTASSIUM CATHOD negative to produce a negative. It is a gen-
in accomplishing this feat. ’ eral rule, however, to send a positive and
The system of transmitting pictures elec- receive a negative. The actual time required
trically over great distances has been a / | to send a picture is seven minutes, but the
reliable, commercial accomplishment for a PLASTER OF ELECTRON amg. || associated photographic process take from
number of years. The Bell Telephone PARIS PATH Mooe | one-half to three-quarters of an hour,
Laboratories have developed the system, The transparent positive is fastened on
which was originally invented by Professor a cyvlindrical form which onty holds the film
Korn of Germany, and made it commereially possible, There are at the edges and does not interfere with light passing through it.
now eight stations in our most important cities scattered over the  Focused on the film, and shining through it, on to a photoelectric
conntry, and photographs can be sent almost anywhere in a very  cell which is inside the cylinder, is a small reetangular beam of
short time. The quality of the transniitted picture is such that it light. The fihn is rotated, and as it rotates it advances slowly
is difficult to distinguish the telephoto, as it is called, from the parallel to its axis, like a screw, so that the beam of light, which
original.  We will discuss in detail ench of the important factors.  is stationary, traverses the entire picture in a series of adjacent

The photocleetric ecll uaed in Telephotography
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Complcte schematic diagram of the Tansmitting station. Al values arc marked on the diagram Jor convenience,
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lines. As the film rotates, the intensity of the light on the cell
varies with the shade of the film at the point where the heam is
focused. This variation of the light on the cell eanses a variation
of the current through it, and this current is amplified and used
to modulate a Lakevele carrier wave, which is sent over the
telephone lines.

At the reeciving end, an unexposed negative is rotated on a
simitar eylindrical form, in synchronism with the original picture,
A light valve altows light to fall on the film, but with an intensity
that wvaries with the strength of the enrrent received from the
telephone lines. The fihn is then developed and the transmission
is complete.

The telephotograph system ean be divided into two separate and
distinet parts; the picture system and the control system. Thg
picture systemn has to do with the transforming of light energy
intd cleetrical energy, its transmissian over the lines, and the
change back from electrieal encrgy into light energy. The control
system provides the means of starting both machines at the same
time and maintaining synehronons speed,

The Picture Svystem

The 5 x 7-inch positive fibm is placed over a evlindrieal forin
which mounts on a rotating shaft. .\ moter drives the shaft at 90
R.PM, and as it revolves, the film advanees along a lead serew
one-hundredth of an inch per revolution. Light from o stationary
sonrce is foensed on the filhi and covers it in a series of adjacent
lines. A small lamp of constant intensity throws a beanr of light
through a small aperture and it is focused, by means of two
Jenses and a prism, on the film. The width of the fmage is equal
to the lead of the serew or one-hnndredth of an inch, and its
height is {wo-thirds of its width, As the light passes through the
filng, it falls on the photoeleetrie eell, which is inserted into the tilm
holder. With a change in shade of the filbm at the point where the

5

CRAFT 725

Left
Photoyraph
of the re-
celrtitg  ap-
paratus. he
wotai ay
be secn ot
the crtivue
right.

Right
P hotugraph
of the trusig-
writtor,  Fhe
molor wmay
be seen at
the left and
the wmpli-
Siev and  gx-
cilinter ot
the eetreme
right,

eurrent flow. Some of the advantages possessed by the potassium
photoelectrie eell over the selenium cell, are the absence of dark
currents, and a luck of eleetrical inertia. This makes possible sharp,
clear pictures.

Current from the photoeleetrie cell is run through a high resist-
ance to give an appreciable voltage drop, and then sent through
two stages of vacnum tube resistance-coupted amplification, The
use of inductive or capaeitive amplification is not possible in this

iimage is foensed, the intensity of

case because the frequencies vary
the light on the cell also changes. -le Ens "“"""‘ PRISM TS from a few hundred eveles per
As a mears of changing light -SENDING @*QIL‘—'- 0s¢. second to almost zero or direct
energy into electrical energy a L Lenshil Do LeTee AT current, Induetive or capacitive
photoclectrie cell is nsed. 1t con- “MWRE"C.' lkﬁ ¥ CHANNEL amplification would not operate
sists of a long, evacuated tube, ‘”:C'""hl":gg’: e - on  direet  current. Resistance
coated internally with a potas- . 2602504 conpled amplifiers have an added
sinm eathode, and containing a || '*““} advantage in that they amplity
retallic  ring-shaped  anode, A o | all of the frequencies equally.
potential of approximately 100 sml'r | T _"°~ 1 ContRoL H [+ :: A vacuum-tube oscillator, tuned
volts is maintained between the : | ms‘;) st f— 240-340~ b i' to 1300 cyeles, produces the car-
two  clectrodes.  Light  passing ucmumﬁ :: rier wave that flows over the
through a window, talls nupen the o[ APERTURE ., &5 LENS L'"E"H lines, The output of this oseil-
cathode, eansing it to pive off be -“ECE'V'J‘SC"_ SENSITIZED ,"\— rc;lgzsn " “oicTuRE 1) lator and the amplified ontput of
clectrons. The mmber of clee- i T T CHANHEL |= the photoeleetric cell are hoth
trons given off varies directly : ':‘—" LENS) j, impressed on the grid of a modu-
with the intensity of the light q__} lutor tube, resulting in a 1300-
that falls upon jt. These elec- cvele wave, odulated by the
trons are attricted to the posi- photoeleetrie  eell  cnrrent. To
tive anode, eausing a small eur- CONTROL eliminate any stray frequencies or
rent Aow of about 0.2-micro- GEHANNEL haronies, a filter is provided at
mpere. Thns, o change in the BYCE  Croan” the terminal and then a final -
density of the pictnre produces plifier boosts the eurrent higher,
a ('llilllg(‘ in the phetoelectric eell U bloek Huoram of the veeciving and Lransmittiog apparales, (Continued on page 7;7)
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Complcte diagram of the reeciving station.

All values are marked on the diagram for conrenience.
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How to Make Copies of [~F =
Instantaneous Records

Past

By GEORGE J. SALIBA, B.S.

NE of the great problems of the home recordist, judging
from the volume of mail, seems to e his difficulty in
obtaining duplicates of his recordings,

In phetography, the amateur is obviously very fortunate
in that at a very slight additional cost, his negative can he made
the souree of a great many pictures: and in the professional fiekd
of recording, the original mester is also, at low cost, the source
of many ecopies, through the modern application of the principles
of clectroplating. To the instantancons-recording amatenr, how-
ever, the problemn is quite different and a trifle wmore expensive,

At the present time, there are two methods available wherehy
the recordist can ohtain copies, the first being known as “dubbing.”
and the second as “processing”  Dubliug, a word deseriptive of
the first of the two copying processes, is convenient for the home
recordist, being derived from “donbling,” an old term in the phono-
graph fickd; it means the direct production of one or more duplicate
positives from a master positive.

In the days of soft-wax cvlindrical records, direet duplicates
were niade by the nse of a single reproducing machine, acoustically
connected to several recording machines.  Since this was hefore the
days of the wmicrophone and amplifier, the sound, reproduced me-
chanically from the original record, was “piped™ to the cutters on
the several recording machines.  Another method of obtaining di-
rect record duplicates was a mechanieal pentograph arrangement.
Today, we *pipe”™ onr sound electrically over wires.

Duplication by “Dubbing”

A typical electrical “dubling” layout for the home recordist is
illustrated in block form in ig. 1. The procedure in making a
duplicate instuntancous recording is to play back the original
record throngh an amplifier, the output ot which is connected to
the cutting head that is cutting the second or duplicate record.
In other words, the set-up is the same as that used in making
the original record, except that the microphone is replaced by the
cleetric pickup, turntable and record. .

‘Fhe amplifier used must be the same one that was used in making
the original record; althongh any good quality audio amplifier
may be used, Since the ontput of the eleetrie pickup is about one
volt, whereas that of the microphone is in the order of microvolts,
the gain required in dubbigg instantancous records is not nearly
as great as that required in making the original recording.

IPor this reason, the sennd level must be watched very carefully
to prevent overloading.  1If, for instance, the feed-serew is cutting
92 lines per inch, the eutter may “double track™ —cut over to the
next sound track—with the resnlt that the new record will not
track. Of course, this condition is not so likely to oceur when
pre-grooved blanks  (which, as stated in previous articles, are
only 80 lines to the inch), are used: nevertheless, difficulty may
he experienced in keeping the recording head on the record.

Quality of Recording
It must be borne in mind that to obtain good results a good

issues of RapI0-CRAFT have discussed numerous
methods of making instantaneous records, but the methods
of making copies of the original have not been given
sufficient thought. The author describes several means
which may be used by the home recordist.

June, 1932

HIGH-QUALITY

e s
PHONOGRAPH INDICATOR RECORDING
TURNTABLE TURNTABLE

MICROPHONE TﬂANSL) HIGH-IMPEDANCE PICKUP

)
200 OHM® LOW-
IMPEDANCE
PICk UP

o FILTER T Bia
RESISTOR RESISTOR

v

Fig. 1, above. o “dubbivg’ civenit lepount,
Fig. 2. center. Connections of both hivh- and

tr-impedanee  picknpe,
Fig. 3, below. (‘rosx«xection of copper and
war records.

pickup is absolutely essential: and may be of either “high imped-
ance™ or 2200 ohms™ rating,

Since the primary impedance of the standard micraphone input
transforimer used in the set-up for making the original record is
200 ohms, the 200-0lim pickep must be connected  direetly to the
primary as shown in Vigo 20 I a high-impedanee pickup is used,
the connections are made across the secondary of the transforiner;
or, preferablye direet to the tube, s shown in dotted lines.  1Por
the latter connection, a pickup adapter may be used,

In “dubbing,” the qguality of the new, dnuplicate record will not
be as good as the fiest vecords or as good as duplicates obtained by
“processing.™  In the fivst place, the question of needle serateh is
to he taken into consideration.  Sinee the original record had a
certain amount of “surface”™ noise which is readily picked up and
recorded, the dubbed record will have albout twice the mmount
of serateh as the original.  Of conrse, if exceptional care had bheen
exereised in making the original and if the original record blank
had Dbeen stamped from good material, then, the surface noise
wordd be very small and the quality of the new reeord would very
nearly approach the original.

Some people reconunend the use of a serateh filter: in the writer's
opinion this is detrimental to good quality, sinee the serateh fre-
queney s in the neighborheod of 4000 cyeles, and all frequencies
above this figure must be cut out if the serateh is to be eliminated.
However, far voice reeords only, the use of a serateh filter is
permissible,  These serateh filters may be obtained ready made:
in reality they seldom are anything more than an ordinary tone
control of the genceral type so popular on many radie reccivers
today; when adjusted for bass reproduction the high notes are
cut out and the serateh disappears.

If several copies are to be made, the same “original” reeord must
not be used, for after a few “dubs,” it becomes too worn for good
dubbing (although still sufficiently good for ordinary reproduetion).
Fhe solution to this problem is to use each dnbbed record as an
“original” from which to make another. However, when it is
reatized that the scratch is additive, and the level of the surfaece
noise after making a dozen copies is above the recording level, it
becomes evident that the possible nmnber of copies that ean he
made with the “dubbing” system is limited,

Obtaining Multiple Stampers

Processing, the second method of making copies of the original
record, is costly and is the logical one to choose only where a
great many records are desired; sinee it necessitates hiring the
services of a commercial sound recording studio of the type which
specializes in producing a limited nuber of records, say, in lots of
a hundred,

The procedure followed is the same as shat for the production
of conmmereial phonograph records, in that a “master,” “mother,”
and “stamper” are reguired before the pressing ean be done,

(Continved on page Ti8)
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THE THEORY #rnd CONSTRUCTION of
Attenuators, Line Filters and
Matching Transformers

(PART 1II)

In this second of a series of articles, the author will discuss additional design
considerations of attenuators, illustrating them with numerical examples.

AST month, some of the more pertinent prob-
lerns of transmission lines  (with special
reference  to “pads”™  or  Cattenuators™)
were outlined,  In this issue, we will continne with a dis-

cussion of actual design considerations,

The two extreme conditions that a transmission line could be
suhjected te are an open-cirenit and a short-cireuit conditions® in
whicll cases, the greatest reflection of energy will take place,
and abnormal voltages and currents

By HY LEVY, B.S.

of these losses is fmproper impedance matching,
and it is for this reason that the subject of
proper hnpedance matehing is so strongly stressed
and observed in voice transmission circuits.  In order to avoid
reflection losses, care must be taken to see that, at any poeint in

i transmission line where @ impedance is to be inserted, this

terminating or load impedanee is made equal to the fmpedancee
working into it. Reflection losses, as previously stated, give rise
to abnormal voeltages and currents;

will be set up fronr small impulses TABLE-3 harmonies are set up, and the wave

orighnally sent into the line. This  [puiwers | v 1w 1, [Z0°2000hms [Zo»500 Ghms | Zq = 600 Ohms form of the impressed original sig-

is »oSiane as savinge : ini thange cu=|—w=[7 F3 z Tz als are dis o 3 .

is the same as saying that ‘.‘nﬁmte [ w2 | | 2| &, | & | 22, n.ll.s_.lre. (!lhtOrtt‘ll, with the resnlt that

impedanee  terminates  the line on [ 1 1 straight-line frequency-response char-

. . . 1 +08 l.12 6.65 | 1760 14.3 | 4400 17 6280 . .
open circuit, and  zere Binpedance f—0pr—— —— acteristics are not obtained from sueh
. . L t 220 vee| 1.5 | esa | 8.8 | 2150 4.6 | 2674 -

terminates the line on short eireuit. S G R S S 1 1 a circuit,

. fes . . 2 as ] s | en 426 | 128 5 [1ma . . -

These two conditions are very rarely — If the load impedance 71 (see Fig.

. . I3 4 .20 .58 | 22, - . . H

encountered in practice, unless the line — L | 1-86|%e.8 | 422 | G6.5 | 1088 67.8 1266 | 3) cxactly equals the source impe-

should accidently  become  open or I 7Ol [f =0 O | MO EO | Ie0- O e O WNEs b dance 7s, then the source impedance

shorted at the far end. |1 | 60| ®.16|61.0 | 240.6 |189.5 | 365 | 165 | 422 | vy is said to be warking into its *im-
Assume a transmission line in which 20 1.0 | 10.0 |82.0 | 40.4 |208.0 | 101 246 121.4 age impedance,” for in such a case,

the line conductors have negligible 30 1.6 | 31.6 | 95.0 | 13.5 | 237.6 | 33.8 | zes | so.s | there is no reflection of energy from

attenuation (zero losses) and in which [ 2.0 |100.0 1990 | 2.0 eetos 5l Weee eo | the load impedance back into the line.

the generator or souree hmpedance is | w 25 o0 hooro If an attenuator is now inserted

e o . : 5. . 1.3 | £80.0 .2 : . - ]
of known wvalue. Then, if a termi- o - 3 . 3.8 into the transmission line between the

nating impedance is inserted at the

far end of the line, and starting from the open-eircuit condition
of infinite impedance, this terminating impedance is gradnally made
smaller and smaller, the reflected energy will also become smaller,
and as the terminating impedanee approaches the value of the senrce
impedonce, the reflected eneray rapidly deereases. Mt the point
where the value of the terminoting impedance eractly equals the
sauree fmpedonee, 1hd retlected ebergy will be zero (no reflection
losses), and moainmm energy will be obtained at the load,

Likewise, starting with the short-eirenit

source and the load, it must be so

designed that the impedance of the attenuator must in no way
upset the impedanee nateh between the source and the load.  If
then, when the attenuator is working in the transmission line, the
inppedance “looking™ info the source (from the line) exactly equals
the impedance “looking™ into the lToad (from the line), then the
pad is said to be working between its “image impedances,” and
no encrgy will be reflected back at any point along the line, as
the impedanees looking in cither direction along the line are exactly
equal.  In such a case, no reflection losses

condition of zere terainating impedancee, and

will occur at any junction points throughont

increasing the load impedanee, the reflected 12z LT the line, and practically ideal transmission
energy beeomes smaller, so that when the e ':“""‘""'"""“—L—"""W“"““‘I} characteristics are obtained, except for such
point is reached where both the terminating ggiﬂ iz, } Zo fosses as arise from the effeets due to the
andd the sonree inpedances are exactly equal, IF_ZQ’, 3 V2 length of line over which the energy is fed,
the refleeted energy will be zero (no reflee- R WW} (The losses dne to length of line will not
tion losses), and maxinmum encrgy will again - be considered in these papers. It is assumed
be fed to the load. . e % W that the voltage at the source is the voltage
When the terminating or lood impedance ia] [ —*nh :_E —+ 12 :z appearing across the 1-2 terminals, (Sce
exactly equals the sanree impedunce, the I‘ 3: Z; E Fig. 7) of the pad, and the voltage at the
line hus the sove characteristics as « bine of 2 s 2o 3-4 tenminals is the voltage across the load).
infinite length, 11 a line of infinite length -8- zy zy | . . i
could he constructed, any energy sent into Z: _ Design Considerations
this line would never be reflected hack to A S | In order to maintain the same impedances
the source. By inserting at the far end of | —>4L T'" 3z in cither direction, the pad must be designed
a transmission line a load or terminating l EE [___¥_ in such a manner, that when looking into
impedanee equal to the source or generator v., ————Z, E i:z; £ 2o V; the 1-2 terminals, the combined (resultant)
impedance, the characteristies of a line of lllis I = impedance of the attenuator and the load
infinite  length  are immediately  obtained 2 ol mast exactly equal the source impedance,
(assuniing zero losses in the cirenit) and o 1 A ARt ] -C- Mso, when looking inte the 3-4 terminals,
consequently no refleetion logses are set up the eonubined  (resuttant) impedance of the

in such a circuit.
This entire discussion on reflection losses
can be sununed up by stating that the cause

Fig. 8, center.

Fig. 7, above. Dinarawr of a pad,
1 rexintice network,
Fig. 9, below. jquiralent cirevit of Fig. 8.

attenuator and the source must exactly equal
the load impedance. These last two state-
(Continued on page 750)
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CALIBRATING
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N

SW.

8 OR 15V.
AL

VM,

“A-

BINDINC;\ POSTS

A unique method, described

here by the author, for in-

creasing the range of an A.C.
meter without the use

of resistors.

Fig. 1

At Lo connections far using o low-ranye meter for

wmeasuring high
AR, connections fur using o high-ranage meter foar neasaring o
A e, a o wigaested panel Tanont that ix both simple and compact.

reltuyes.
roltauves.

RE-RANGING METERS

NFE never seems to have enough

meters for experimental or testing

work, Either an A.C. williammeter is needed, or the D.C.

voltmeter scale is too coarse for the voltages to he meas-
ured.  The objeet of this article is to help increase the usefulness
of one’s present equipment, or to assist in selecting the least number
of meters required to give the greatest officiency.

Very often one has a low range A.C. voltmeter and wishes to
use it as an A.C. line voltmeter. The first thought is to put a
resistance in series and increase the range to the desired value.
In D.C. meters this is possible, but with low reading A.C. volt-
meters, the series resistance method is not practical, and other
means must be employed.  Again, the meter on hand may be a 150
ALC. voltmeter and it is desired to measure A.C. filament voltapges.
We will show how ecither of the above nieters may be utilized hy
employing a small bell-ringing transformer.

The transformer selected was, beeause of its small size and low
cost, a 50-110 cvele General Electric, Type G.IN. 2332. The
voltage ratio is 110 to 8 volts, a ratio of 13.95 to L. Thus, by
conneeting the transformer primary across the line and an 8- to
15-volt A.C. voltineter to the 8-volt secondary terminals, we may
determine the line voltage by taking the readings on the voltineter
and multiplying by 13.75.

Likewise if one possesses a 150-volt A.C. voltmeter and wishes to
meastre the filament voltage of a radio tube, connect the voltmeter
to the transformer primary, and the filament terminals of the tube
to the 8-volt secondary. Dut, in this instance, he sure to divide the
voltineter reading by 1395, since we are using the transformer
to step-up the voltage. 1t was found by experiment that the ratio
is not the same ax wwhen used for voltage step-down: (the primary
leads on this particular transformer are the stranded wires, whereus
the sccondary posts are the thumb nuts) consequently we must
divide by 13 to obtain correct readings, due to the resistance of the
primary.

Of course, the above method does not permit direct-reading (due
to the odd ratio of the transformer windings). ‘To accomplish this,
the major part of this article will be devoted to means of making
the meters read so that factors of 10 or 20 may be used to nwke
easy the processes of nmitiplication or division,

Meter-Transformer Kit

To make a test meter for measuring filament and line voltages,
one needs an B-volt A.C. voltmeter (either Jewell Pattern 78 or
Weston Model 476 will be satisfactory), and a General Bleetrie,
Type G.E. 2332 bell-ringing transformer; for housing them, a suit-
able wooden hox, fitted with four insulated binding posts and a
toggle switeh should he used. A 3500-ohm adjustable resistance,
R in Fig. 1A, is also neecessary and should be mounted inside the
box with the other equipment.

The adjustable resistor RR1 in this cirenit is connected in the
primary l;'g, purposely, since it docs not carry as much eurrent in
the primary as it would in the secondary, thus reducing the
danger of overheating: in Fig. IB the resistance is connected be-
tween the transformer T and the weter VM,

By JOHN C. BANK

The hox mentioned should he no less than
8 x b x 24 dus, which allows for wood np
to % -in. in thickness, (although thinner material, making it lighter,
would do much better). ‘The sides and bottoim may be held together
with brads, and the top fastened by four oval-head wood screws.
The meter, transformer, and all other parts should be mwounted
on the inner side of the top (preferably of bhakelite) so that,
by using the wood serews, this unit can be detached from the box
for inspeetion, (If the stock used for this box is thin, it is best
that a wooden block be glued or nailed at each corner to act as
a “hold™ for the screws.)

The best layout for the parts is shown in Fig. 1C; an arrangement
which brings the meter elose to the worker and also places the
binding posts at the opposite ends. A hole must be drilled in the
top of the hox, the same diameter as the meter selected; and three
additional holes (to coincide with those in the flange) for the small
bolts that hold it to the panel.  Drill the other holes for binding
posts, switch, and if necessary, for mmmting the transformer and
resistance.

Note that the switeh is placed in the meter cireuit in order that
the meter may be used by itself: otherwise, the current deawn from
the circuit to be measured would be higher than necessary, since
current would flow through the secondary of the transformer as well
as to the meter. (See Fig. 1A))

Calibration

After all the parts are mounted on the box cover and connections
are made according to diagram, the combination must be calibrated.
To abtain best results, a 150-volt A, voltmeter should be used to
read the correct value of the test potential. This instrument must
be connected directly across the line to which are connected the
two high-voltage hinding posts.  In this way, we know the value
of the voltage applied at the binding posts of our instrument te
be calibrated.  With this set-up, the 8-volt meter must be made
te read onc-twenticth of the 150 voltieter indication hy varving
the value of adjustable resistor REL Supposing, for instanee, that
the latter reads 1Tt volts, we divide 11+ by 20 and have 5.7 as the
voltage.  Then we vary the value of R1 until the 8-volt meter
reads 5.7 volts and fasten the sliding contact so that it cannot
change—our outfit is now calibrated.

To some, it may not be possible to borrow, or have access to
the L50-volt standard meter mentioned in the preceding paragraph,
in which case it will be necessary to resort to another wethod,
(although it is not as accurate as the one just deseribed),

After all parts are mounted, connect a temporary switeh across
the adjustable resistance so that it may be shorted-out at will,
Now, with the switch closed, connect the high-voltage binding posts
leading to the transformer primary to a source of 60-cycle A.C.
If the voltage on the secondary meter reads the 7.5 volts whieh
we have been using for our example, we can ecalcuiate the line
potential by multiplying 7.5 by 13.75 (the transformer ratio) piving
103 volts as the line potential. Wishing to make our multiplier 20,
we nmst divide 103 by 20, obtaining 5.2, the value in volts which

(Continued on page 753)
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A MODERN
SET TESTER

(PART 1V)

The Tube Tester

Fig. 5
Schematic diagram of the tube-teater incorporated in the
Supreme .1.1.1-1 Diaynuneter,

N the March and April 1932 issues of Rapio-Crarr, the uses of

a nodern set tester as a tube-socket analyzer were discussed

under the heading, “Dissecting a Modern Set Tester,”” (arts

1T and 111). This month's discussion relates to the tube lesting
functions of the same tester,

A ay,—volt flashlight battery is included in the tester (Fig. 5)
for a compurative “grid-swing” test of tubes during analyses when
radio power is utilized for the tube tests. This method is simple
and has the advantage that noisy tubes may generally be detected
“on the job.” As a matter of fact, the “listening test” is the only
practical service method for detecting noisy and microphonic tubes.

The Tube Tester

Service Men answering service calls often find, however, that the
radio is completely inoperative, with the power supply from the
power pack shorted or open circuited, so that the analyzer, which
depends upon the radio power supply for its tube testing functions,
is useless as a tube checker. Since customers usually expect an
cstimate of the cost of putting the radio back in operation, it is
desirable that the Service Man have with him facilities for testing
the tubes, so that he can include the cost of the necessary tube
replacements in his estinmte.

A tube checker which functions independently of the radio set
is also advantageous in that it permits tests with predetermined
power supply and circuit characteristics, so that “discard” limits
can be established. Discard limits cannot generally be stated’for
tests from radio tube sockets hecause of the variations in circuit
characteristics in different receivers or in different sockets of the
same set.

Although reports of reliable radio service organizations indicate
that less than 35 percent of service calls result directly from tube
defects, some dealers have gained the impression from advertising
estimates that 90 percent of radio troubles are due to this cause.
This impression has brought about great interest in the compara-
tive merits of tuhe-testing methods with a power supply independent
of the radio chassis. Obviously, the most reliable method is that
which most nearly approximates actual tube performance in the
radio. Some very expensive tuhe testing equipment has been avail-
able for some time, and such equipment is probably capable of
detecting 95 percent of tube deficiencies.

Some tube checkers which cost only about 10 percent as much
as the more elaborate testers are capable of detecting about 90
percent of tube deficiencies. The Service Man mst decide for him-
self whether his tube business warrants his investing five or ten
times more money in an elaborate tester for detecting from five
to ten percent more tube deficiencies than can be detected with
a simple tube checker employing the principles incorporated in the
AAA-1 Diagnometer, in which the alternating potentials applied
to tubes during the tests are closely related to the potentials speci-
fied by tube manufacturers. All racdio tubes in normal operation
must respond to alternating or pulsating potentials, as all broadcast

—

#Chiof Engincer, Supreme Instruments Corp.

By FLOYD FAUSETT*

carrier waves and modulated signals have alternating character-
istics. D’ower supply variations are compensated by a tap switch
arrangement for voltage ranges from 100 to 120 volts and from
200 to 240 volts.

Mutual Conductance Test

Since the “mutual conductance index” method is the most reliable
of simple tube-checking methods, the principles involved are incor-
porated in the AAA-1 Diagnometer tube checking facilities, In
addition to this method of comparative tube checking, provisions
are included for, (1) indicating cathode-heater leakages; (2) com-
parative indications of the gas content of amplifiers; and (3) for
indications of the plate current of tubes during oscillation. These
three additional tests are for comparative purposes only, and no
definite discard limits are prescribed for them. Discard limits for
the “mutual conductance index” tests are tabulated on the inside
top cover of the Diagnometer case.

Cathode-Heater Leakages

The “huzzing” noise sometimes emitted from radio loudspeakers
is generally caused Dby intermittent cathode-heater leakage in
heater-type tubes. The cffect of this tube defect varies with dif-
ferent radio circuits, being most noticeable where the cathode lias-
ing resistance is utilized in the volume-control circuit with the
heater eircuit grounded. A short circuit hetween the cathode and
heater elements of a tube will be indieated by an approximate full
scale deflection of the voltmeter needle during the test.

All radio tubes are more or less “gassy,” Imt it is generally
desirable that the gas content of tubes be at a minimum, especially
for resistance-coupled circuits, in which the grid current resulting
from the gascous conglition will tend to reduce the grid bias of
the tube by the voltajre drop of the gas current through the grid
coupling resistors,

It may be found that new tubes will be indicated as “gassy™ when
first tested with the Diagnometer, bhut that the gaseous condition
is less noticeable after they have been in service a few minutes.
It may also be noticed that old tubes, after having served their
expected period of usefulness, will test as very “gassy.” If they
develop a pnrplish glow between the elements during normal oper-
ating conditions, they should be replaced, A purple glow is some-
tines observed on the inside glass surface of power tubes, hut
this is quite natural and shonld not be interpreted as an indication
of a detrimental gaseons condition. Towever, if the purple glow
surroinds the filnmnent, the tube should he discarded.

The matching of tubes for tuned R.F. stages with the Diagnom-
eter is accomplished by subjecting the tubes to a test of their
ability to penerate oscillations in a circuit having constant values
of inductance, capacity, resistance and power-supply potentials.
This test affords a very practieal means for accurately tabulating
comparative meter indications of the general operative merits of
tubes under dynamic radio-frequency operating conditions, in which
variations in inter-electrode capacities, as well as variations in

(Continued on page 755)
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Top and bottem vicws of the receiver,

IFE “Quadrnple Pentode Midget™ possesses a number of novel
features. all of which have been ineorporated in the design
for a single purpose—to produce superior results, There
are two tuned R.F. stages which use two of the new 139A

Arcturus variable-tnn R.F. pentodes and are very effeetive in
redueing cross-tiodulation distortion and various receiver noises,
Furthermore, through the use of these tubes, casy control of volune
is attained over a wide range of signal voltages, without the
necessity of using a local-distance switch or a double preselector.
A volmue control in the cathode circuits of these two tubes gives
wonderfully simooth control,

A “136A" tube functions as a sereen-grid power (biased) de-
teetor. A single resistance-coupled  audio stage employs two
“138A” output pentodes in parallel. The wnse of the two tubes
in this arrangement permits a larger power output without inereas-
ing plate voltage, and in addition, ents the optimum load impedance
in half. These tubes also give hnproved results when operated
from a 110-volt D.C. source; as a result, they are ideal for use
in the “Quadruple DPentode™ set, since this set has heen designed
for use ecither on alternating or direet current, by means of an in-
genious switching arrangement,

To make the change from AC to D.Cooperation, it is merely
necessary to turn the knob of a sectional
rotary switch, This design, used in this set

RADIO-CRAFT

June, 1932

UPLE PENTODE

MIDGET

A description of a new receiver that may
be operated from either A.C. or D.C. with.
out any circuit changes whatsoever.

By H. G. CISIN, M.E.

regulator, will give materially improved operation, and in addition,

will protect tubes and other delicate parts against injury due to

line-voltage surges. In case of short circuits, this valuable accessory

ulso acts as a fuse, thus paying for itself many times over.
Mechanical Considerations

The chassis material is cut to size, drilled for the sockets and
hent. (Sce Fig. 2) IHoles are drilled for variable condenser
brackets, for the hinding posts, the choke (10), the resistance mount-
ing (35) and for mounting the parts on the chassis walls, 'T'he
following parts are then mounted, preferahly in the order given:
Six wafer-type sockets and three shield bases: electrolytic con-
denser (39, t1, £2); transtormer (37); electrolytic condenser (30);
mica condensers (22,26); bypass condensers (7), (1F), (18),
(19-35).

The four binding posts are mounted, all being carefully insulated
fram the chassis. Then choke (#0) and the three-gang condensers
are fastened on top of the chassis. The sectional rotary switeh
(+3) is mounted, then the combined volume control and *“on-off™
switch, Finally, resistor (35) is mounted on top of the chassis,
The seven metallized resistors and the three flexible resistars are
soldered in place while the set is being wired. The three coil

(Continued on page 755)

for the first time, climinates changes in wir-
ing, tubes, ete, and alse does away with
the necessity for special switching plugs.

R,F 3
"394

o ———— e = e e o g

R.FR2
*39A

PARALLEL
POWER A F. coiL

’

1t is siuple and convenient, and the inex-
pensive switeh is the only additional part
needed to make the set universally applie-
able to A.C. or DLC.

In this receiver, the filaments of the five
tuhes are i series. A pilet light and a
resistor are also in series in the same cirenits
This resistor has a value that permits the
fikuments of each of the five tuhes to reeeive
the rated potential of 6.3 valts.

On A.C., a full-wave reetifier (38), sup-
plies direct-current for plates, sereen grids

10 ¥
4k L+
3B

L

and Nases. (See Figo 1) The rectifier is
switched out of the ecireuit when operated
on D.C. On AL, the speaker field is in
serics with the audio choke (10}, thus sup-
plving the extra filtering necded in this
ense: on DLW, however, the speaker ficld is
switehed direetly across the 110-volt line,

with the single choke taking eare of the -—
filtering, .\ triple-section clectralytic con- |
denser forms an hmportant part of the filter | _¥, @ ToRET
in cither ease. Metallized resistors are speci- I ) £, Mot vgviz a.e
fied beeanse of their permanent accuraey of -%1 . 1 _1ov.Ac - l' :;:,sst:m::m
rating. To obtain really fine results, all sfw TagL ‘}’ o T A T
resistors  should lave values cexaetly as ) “~LINE BALLAST aC. " DC.
marked,

‘I'he  automatic line-voltage control or Fig. 1 Schematic cirenit of the Quadruple Ientade A.C-D.C. midyet.

www americanradiohistorv com


www.americanradiohistory.com

June, 1932

o G B

sulgj‘r/r—la il |

Gq g @ | I

|l | I u_" s-ol'res'rm i “I
OFF L

LINE SIMITCMg‘ I @-MA‘ SNITCH
‘ il

. ® il

Fig. 1

Pancl lagout of Mr. Caumpbell's tester.

(PRIZE AWARD)

“SIMPLLE TUBE TESTER"—
NEWEST VERSION
By Vincent Campbell

AM taking the liberty of sending you

the enclosed data on the latest version
af the “Simple Tube Tester™ 1 have devel-
oped, details coneerning which were pub-
lished in the March and August 1931 issues
of Ramo-Crarr. The improved unit shown
in Figs. 1 and 2, has the following inno-
vations:

1. Similar to my original tube tester, this
new version tests all types of tubes inelucd-
ing rectifiers and the new pentode.

2. It has incorporated in it o “tithe short
indicator™  that visually  any  short
which would endanger the meter,

3. By the use of higher voltages, as de-
veloped through the use of o high-voltage
winding on the power transformer, onr tube
voltages  can be made to conform more
nearly to the voltages emploved, thus in-

shows
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RADIO SERVICE

$10 FOR PRIZE SERVICE
WRINKLE

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

As an incentive toward obtaining infor-
mation of this type, Ranmio-Crarr will pay
$10.00 to the Service Man submitting the
hest allaround Radio Service Wrinkle each
month.  All checks are mailed upon publi-
cation,

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

Follow these simple rules: Write, or
preferally type, on one side of the sheet,
giving a clear description of the best Radio
Service Wrinkle you kaow of. Simple
sketches in free-hand are satisfactory., as
Jong as they explain the idea. You may
seud in as many Wrinkles as you please,
Fveryone is eligible for the prize except em-
ployees of Ranto-Crart 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 eontributions to the Editor, Ser-
vice Wrinkles, ¢-0 Rapto-Crarr, 98 Park
Place, New York City.

Zd
SW.3 nov,AC
o

One  Pilot Universal  “IB”
Eliminator  ‘T'ransforiner
PNORMAL or any  transformer de-
_sw.2 veloping 5.5 volts at 2
_Test amps, and 275 volts;
One D.P.DT. switeh, SW.
L:

S8 line  switeh,

One A2,
% SW. 3

- 5~6

One S..D.T. switch, SW, +;
- 5w.1 One  Push-button  switch,
CROINARY SV

Two G-volt pilot lamps and
sockets, I1..;

One Giant PPower variable

G0-ohin rheostat, R;

Fig. 2
Kehiematio cirenit of My
suring a better test, especially an our power
tnbes,  Previeusly, they would test OK,
bt when placed in operation, they would
hreak down due to the actnal working volt-
age ina radio sety but this new method gives
us a real “hreakdown test™ on all tnbes,

L. In the event that one does not wish
to rebuild the old tester to funetion with
the new high-voltage svstan, the “tube short
indicator™ ean be incorporited into the old
tnbe tester,

Operating Instructions and Parts List

Now for the material list and operating
instructions, T am leaving the construction
details to the individual builder. with the
exception of a panel lyont (Fig. 1) and
of course the eircnit diagram Fig. 2.

Campbell's tester,

One 1L,000-olun resistor, R1g

One 2,000-o0lin resistor, R2;

One 3,000-ohm resistor, R

tme 4-prong and one S-prong socket

One Readrite  double-seale  nilliamuneter
(0-20 and 0-100 mi);

One 0-10-volt AC. voltmeter.

Operation

The operation of this tester is similar to
other types. The procedure is as follows:

I Insert the tube in the proper socket,
leaving switeh SW. 3 off;

Thraw the “short test™
to test position;

3. Throw the line switch SW, 3 on. Now
if either or hoth of the “grid” and “plate”
lumps light, there is a short and yon should
not contivue further unlexs you wich to
dextroy the meler. In the event that they
do not light, we may continue.  The rheo-

switch SW. 2

www americanradiohistorv com

stat I should be at the wminimmm or zero-
resistance position during this test on all
types of tubes. Thus we obtain the full 5.5
volt across our Lunps.

t. Throw line switch SW. 3 off; throw the
“short test” switch SW. 2 to the normal
position: rheostat R to maximum or full
resistances SW. + to high or 100-ma, scale,
the position of SW. 1 depends upon the
type of tube (whether sereen-grid or not).
FFar a three-element tube, throw SW, 1 to
ordinery: throw line switch SW, 3 “on™ and
adjust rheostat R to the proper voltage as
read on our 0- to 10-volt meter. If we
ohtain a normal reading (below 15 mal) we
muy throw the M.\ switch (SW. 1) to “Jow”

STANDARD SCREW s'rmnmo STANDARD
BASE BASE BASE
A LARGE BASE ByLB
AND SOLDER o
»#"CONTACTS «
BY HOLDING
IRON T
LARGE
' CONTACT
t
v.?onl.ozncu
]
BOTTOM OF THSO%%?
g:gtéb;:b i HOLE IN
- MA
i CERED TG 4 -...-S ‘& BASE
250-waTT SMALL BASEL CONTACT
BASE
-B- INSULATION--. -A-
Fig. 3

A norvel method of wxing a <tandard lump
in a mogul secket,

or 20-ma,

intual  copduetance

them with a chart;
1. by not pressing SW. 5;
2, by pressing SW. 5

scale and proceed to take our
readings, comparing

These readings are similar to those in the
chart shown in the March 1931 issue of
Ramo-Crarr,

(Continued on page 763)

{ ANV NUMBER OF TUBES™~.,
vi v3 va vs v6

FIL
RES'ST'(EE
4

Fig. 4
At A, the orininal, and at B, the verised
connections.
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Operating Notes

The Analysis of Radio Receiver Symptoms

By D. C. McCAI.L

USINESS is good! A fist-tull of service orders at the
" beginning of the day. With hot political speeches and the
sensational news events of the day sizzling over the air,
radio provides the only means of keeping up with the times,
Servive work promises to be an unusually attractive prospect for
the summer of 1932, And “vours truly” certainly intends to get
his share of this profitable trade. Publie address equipment is
is coming into its own
now that the publie
in general vealizes its
real warth in political
eampaigns, its use on
sound trucks for stir-
ring up trade, and in
centralized  installa-
tions for amusenment
and entertainment,
Sparton 593
Let's see, here's the
first complaint of the
day: “Sparton  picks
np local all over dial”
Arriving at the ad-
dress, 1 find this
Spiarton doing exactly
that. 'This model 593
“Herc, take this and go buy a ncw Cherrolet,* is  generally  fairly
selective. Publling out
the chassis T give it the usual visual inspection. This model has
the antenna and ground post mounted on the end of the tuning
condenser shield, and the common chassis ground is eonnected to
this ground post by a flexible lead. 1 notice that this wire is is-
connected. 1 replace this lead and “presto” the sclectivity returns
magically. Untess this lead is grounded the shielding is ineffective
and the strong signal “skips” the tuned stages and goes directly
to the detector stage giving extremely broad-tuning.

Apex 8B

Second order (and its a seven-mile jump to the address) savs
“rush” so with nmeh coaxing and a high consumption of ¥thyl
the ancient “Chevvy” of mine gets under way with lots of skips,
misses, splutters and “cross-talk”  However we finally get to onr
destination and give the bell o prolonged punch. *Come in,” suys
the owner, when he recognizes the serviee kit and the baggey pauts
full of pliers, wrenches and what-nots, that indelibly marks the
typical Service Man. My Apex 8B gave a sputter and gquit on
me last night,” he explains, “and 'm anxious to get that nine o'clock
program.” K., wou't he long now,” T assure him and soon find,
from my analyzer readings, that there is no plate voltage on the
oscillator,  Ixamination under the cbassis shows an open tifty-
thousand ohm resistor in the oscillator plate cirenit. 1 replace
this with a two-watt resistor of metallized construction and the
set is back on the job. (This breakdown is a frequent one and
invariably 1 replace with an extra good resistor that 1 can depend
on to stay put),

Majestic 91

The nest stop is to find ont what is causing a Majestic 91 to
cut-off.  Evervthing checks O.K. and T find nothing wrong with
the antenna system. After careful examination 1 find that the
antenna wire from the lead-in-strip to the set is of No. 18 bell
or annuneiator wire with the usnal unraveling of insulation at cach
end. 1 am sure this bare wire coming in e¢ontact with the metal
chassis at the terminal post, grounded the antenna and caused the
cutting off. And here’s a kink worth knowing if you use this

Kind of wire: tie 2 knot in the wire about a half-inch from the
endy then serape the insulation off this half inch for connecting,
amd the knot will prevent the insulation from unraveling.

Radiola 18

“Fix Radio™ is the only information on the next eustomer, so
when 1 am inside the house 1 recognize an “Oletimer,” a Radiola
18. The customer had eome in the store and hought a new set of
tubes a few days hefore but said it had started “squealing”™ ~ince
he put in the new tubes, Those who have serviced this set in the
distunt past (way back in 1928), will remember that this set has
an “R.F. eompensator” located through a hole in the chassis below
and hetween the second and third tuning eondenser, which it is
often neeessary to adjust when tubes are changed or the antenna-
length varied.  So T gave this serew a small fraction of a turn, just
cnough to stop the oscillation in the set and then back again to a
point where maxinnm amplification was obtained without the set
oscillating.  (LAn open volume control in this set will canse the same
oscillation so 1 never fail to inspeet this unit if oscillation is not
stopped by the compensating serew),

“What on earth makes my Majestic ratile like that ! exclaimed
my next eustonrer as she turned on the set, “Sounds like something
wrong with the cone,” 1 answered as 1 remwved the speaker. Upon
remonving the eome 1 found it had become loosened from the voice
coil form and a thin eoating of Awberoid applied here was all
that was needed to stop the vibration which so annoved this member
of the fair sex,

“See if vou can improve volume eontrol on Public Address
System” says my next order.  The customer explained, when T
asked him just what he wanted, that he was using a great many
Operadio Portable 3-stage Amplifiers (model 3314) in a hook-up
that required microphone phonograph pick-up or radio input and
that he wanted a volume control that would be contained in the
amplifier and serve to control either of the inputs without external
wiring.  Examination of this amplifier showed me that the input
connections were attached directly to the grid and cathode of the
first stage *27 tube, A switehing arrangement nade the necessary
connections to the mike, pickup or radio. First T tried the cus-
tomary potentiometer arrangement with the center tap or arm
contact to grid. This was O.K. on phonograph records but on
“mike” or voice the extremely high or “intelligence frequencies”
scemed to be lacking,
making the voive hard
to understand.

The amplifier uses
two stages of resist-
ance  coupling (27
tubes) and a pair of
*t5's  in push - pull,
After thinking this
over a few minutes, 1
proceeded to hook a
100,000-0hm  potentio-
meter in the plate
circuit  of  the first
stage. 27, The ends of the resistance element were eonnected so
as to shunt the plate resistor and the variable arm contact hooked
{0 the grid conpling condenser. See Fig. 1, Due to the high resist-
ance of the potentiometer the shunting effeet of the plate resistor did
not change the plate load to anv great extent and the volume
control was smooth and produced no change in the clear erisp
characteristie of this amplifier. “That’s the stuff,” said mv friend
enthusiastically, “here take this and go buy vou a new Chevrolet.”

Andd he handed me a five spot?

NPUT

1T AF
‘27

Fig. 1
Diagram  shoiwring the conncction of the
wew colime control,
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SERVICING RCA-VICTOR'S

LMOST every commercial receiver that

has made its appearance recently has

In

discussing the conmmon troubles and failures of some of the
current niodels it will appear that, except in few instances, such
defects have not been characteristic of the cirenit, but on the other

% LLF.

» M u,.fc%"a:b‘\'
AP

REAR
OF CHASSIS

Fig. 5

Loeation of the trimmers in
the Bosch 35 receiver,

nminutes, after which it will slowl

hand, may be traced to open-
circuits, shorts, defective resistors
and the like.

RCA-Victor Radiola Models

A large number of RCA-Vicetor
model 1R-11 receivers have been
sold. In this model there have
heen two major causes for com-
plaints; among others, that of
fading, and very weak and dis-
torted reception. Upon examina-
tion it will be found that when the
set is switched “on,” the receiver
will function normally for a few

y fade, at the same time becoming

distorted. Should the set be turned off and then on, it will operate

Fig. 3

Sketch showing the location
of the terminal bdlock.

normally again for only a few
minutes, when the same condition
will result.

This set employs an automatic
volume-control tube, making neces-

sary the use of a number of
resistors of high value which,
therefore, are verv (difficult to

check with ordinary instruments
at the disposal of the Service Man.
Usunally a faulty 5-megohm carbon
leak in the A.V.C. circuit will be

By BERTRAM M. FREED

ntilized the now very popular superheterodyne cireuit.

found as the cause of the fading. Onc of the
pigtails of the resistor is connected to the
grid terminal of the A.V.C. tube. Repair is cflected only by re-
placement. The value of the unit has not proved to be eritical,
either a three or four megohm carbon resistor serving satisfactorily.

If a careful analysis is made of the schematic of this receiver, it
will be noticed that the primary and secondary of the second LF.
transformer are electrically shielded from cach other. The only
means of energy transfer is seeured by a third, smaller, “coupling”
winding, inductively coupled to the primary, hut directly connected
to the secondary. As
shown in Fig. 2, the
amount of energy
transfer depends upon
the setting of the
volume control, which
shunts this coupling
coil.  When the coil
open-circuits the con-
dition of very weak
distorted  reproduc-
tion will he noted.
Since the use of an

2y C2moeri
J-MF. - \_{ MODULATOR

10 2%9.LF. $=MEQ.
PLATE ORCUIT

. 901~

C33,HME

-

— €32
T 1-MF
10 C4

analyzer will not dis- 1o

close the defect, a e 1-MEG

continuity tester or

ohmmeter must be re- Fig. 4

sorted to. Remove Detail schematic of the Stromberg-Carlson
the volume - control model 22 gecond IF. and detector stages.

leads, or an erroneous result (or reading) will be obtained. In
most instances, the open will he founa in the pigtail of the
coil, which may easily be repaired.
Many of the RCA-Victor models R-50,R-55, and the more recent
(Continued on page 751)
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Complete schematic circnit of the RCA-Vietor R11 receiver.

Fig. 2

The transformer to the right of V9

has dite primary and sccondary shielded—coupling being effected via the coupling-coil L12.
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The Service Man’s Forum

“QPERATING NOTES”

We are in receipt of a letter from Mr.
Floyd Fausett, commenting on “Operating
Notes™ seetion of Ramo-Crarr. We repro-
duce the following with the permission of
the Supreme Instruments Corporation.

“Personally, T feel that the most con-
mendable feature of Rano-Crarr is its pub-
lication of reports of difficult service prob-
lems solved by good practical radio wen.
Atmost every radio mannfacturer's produets
develop some service peculiaritics not an-
ticipated by the manufacturer’s serviee lit-
crature, and the published discoveries and
solutions of such peeuliaritics make excellent
reading and reference material for the ra-
diio servicing profession.

“For instance, the 1929-30 Edison (green
chassis) radios frequently develop a trouble
that, when first  diagnosed, indicates a
shorted filter capacitor, but which is gen-
erally found to be a grounded speaker field
circuit; the ground resulting from leakage
through the speaker terini-
nal strip to the chassis. 1

of national service data exchange.  Your
magazine has made & remarkable beginning
in this direction, and 1 hope you will carry
on with more practical serviee faets and
less of the questionable inmaginings of sclf-
alleged Service Men who try to obtain the
headlines with wild theoretical claims  in-
stead  of contributing  experimentally - ac-
quired data of practical value.  What do
vou think of this suggestion:™
SvrreME IxXsTRUMENTS CORFORATION,
Frovn Favserr, Chief Engineer.
(The above gueslion is self explanatory.
Al we can say is *Thank yvou, Mr. Fausett.”
— b ditor.)

“RADIO FOR ALL"
Editor, Ramo-Crarr:

1 qou taking the liberty of writing to you
personally regarding your book *Radio For
Al 1 wonder, sometimes, it the ilus-
trations as used in your book wouldn’t help
others as well as myself, Most of the radio

I happen to be one who thinks that he
can build anything he sees. Same time ago 1
happened on a library hook of vours called
“Nadio For AL T've had that four weeks
now and it has done more to clear-up radio
far me than anything else. My wife helped
me the first evening we had the book, and
in less than an hour we had an oyster con-
tainer wrapped up with some other odds-
and-ends and hrought in WTAM (25 miles
away) more than lond enough for ear
phones, using an inside $#0-foot aerial and
a hot-air furnace pipe for a ground,

1f you read this far, 1 can tell you that
we got more kicks out of this set than from
any other set we have ever had. AN the
hueprints in the world wouldn’t have in-
duneed me to try it. but with the pictures
1 couldn't go wrong. 1 certainly hope you
have published others since then that 1 may
be able to obtain. Where can 1 get a copy
for myself* “Radio for A" by 11 Gerns-
back, published by Lippincott Co. and dated
June 1922, 1 would sure
love to have ane.

searched for about an hour
for this leakage when it was
first  encountered on  this
model, and probably other
Service Men have done like-
wise.  If the first man who
discovered the weakness of
this model had reported the
peculiarity to you, knowing
that it would be gladly pub-

ciation,

HE Official Radio
Service Mens Asso-
sponsored by
Rap10-CrAFT, invites all
Service Men who are not
members of the Organi-
zation to write for an
application blank. It is
the official service or-
ganization of this maga-

zine and is maintained
solely for the interests
of Service Men. Mem-
bership cards are issued
upon passing a written

Are there any other hooks
vou might supgest leading
to one- or two-tube sets?

1 am sorry to traunble you,
but T hope vou can help e

examination which is get started in ease you turn
forwarded by mail. this over to some one to
Write for yours today. answer instead of the waste
The O.R.S.M. A, 98 basket.

3

Park Plﬂt?, N. Y. ALV (;l'\',

tished, many Serviee Men
would probably have heen
saved much time when first encountering
this particular difficulty.

*I would like to see more encouragenent
offercd for such data from the field, to be
classiticd and properly headed by manu-
facturer's numes, and by models, as a sort

POLICE and

Wave. Frequency

length (Kile- Cail

{Meters) cycles) Letters Location

1°1.5 2150 KGOZ Cedar Rapids, lowa
hi: "N Pravenprart, Tow:
WwI'bZ  Fort Wavoe, Ind,
weDpr Kokomo, Ind
WEEC  Memplus, Tenn.
KGI"1 Omaha. Neb
werper  Philadelphia, Pa,
KhGPD San Franciwes, Cal,
G PM San Jose, Cal
MRDGQ  lolede, Ohiie
KGPW  Salt Lake City, Utah
hirPR Nioux tity, lowa

1220 2458 WEPDO  Akron, Ohio
WEPDN  Auburn, N, Y,
WEeEDBY  Charlotte, N. C
WRDRIR  leveland, Olhio
PR Rochester, NOY,
WPEA Svrponse, N,Y,
WErDG  Youngstown, Ohio

1224 2450 WPDK  AMilwaukee, Wig,
wIPPEE New York, N, Y.
WEPEF  New York, N, ¥,
W rEG New York, N, YL
KGR Oklahowa City, Cikla.
KGPO Tulsa, Okla,
HGPZ Wichita, Kan

1228 2442 WRBH  Cleveland, Ohio
KGPX benver, Colo.

published, of course, for
Service Men and dealers. As to their lines
of puzzles we glance and pass on. The dia-
grams are as easy to read as code, but how
many of us are far enough along in the art
to puzzie them out as 1 have in the pastr

nklgazines  are

— Bor 96, Hudson, .
(Strange as it might seem,
there ave still a great number of people
who wiant to “tinker” with crystal or one-
or two-tube sets. We regret to announce
that  while no  pictorial  diagrams  are
available at  the present time, and no
(Continned on page T60)

MARINE RADIO STATIONS

WEDE  Tlint, Miech.
WPEBR  ramd Raphids, Mich,
wMBZ  Indicnapolis, Ind,
WIDL  Lansing, Mich,
WPEPBE  Lonisville, Ky.
KGIre 1I*ortland, Ore.
weEpH Richhmond, T,
123.4 2430 wWeEnt Columbus, Ohio
123.8 402 KsWwW derkeley, Cal.
WM uftalo, N. Y.
KGPE Kausas City, Kan.
KRGI'G Vallejo, ¢al.
WEDW  Washiugton, I, C.
1241 2416 KGIB Minneapolis, Minn,
WEDs =1. I*aunl, Minn.
1242 2414 WEDY  Atlanta, Ga,
RGPS Lakorstichd, Cal,
WwWCh Belle Isle, Mieh,
Wwerpx Tretroit, Mich
WRDPR  Grosse I'omt Vil-
Tage. Mich
WMO Ittghland 1*ark,
Mich,
KGPA Scattle, Wash,
WEPDA Tolane, €al
WEPDM  Davton, Ohio
htZA EFresha, Calif
17015 1912 KRGy Dieaumont, Tex,
wrpB  Chicago, 1M,

wwWw americanradiohistorv com

wernco
wernp )
WKDU  Cincinnati, Ohio
Kvp Dallas, Tex,
KGPL  Lax Augeles, Cal,
KGJN Pasadenn, Cal,
WEPBU  Pittzburgh, 1*a.
KRGEC St. Lonis. Mo,
WEED  Arlington, Mass,
KGZB Haustun, ‘Tex.
WRD= Ingham, Miclh,
180.5 1574 WRDs  East Lansing, Mich,
wap imingham, Mass,
KGPY Shreveport, Lo
KGPV Des Moines, Towa
KGPR I't. Worth, Tox
635 438 WHry New York, N. Y
GO0 H00 WPY New York, N, Y.
1182 255 WEBR Butler, I'a,
WJIL Grecusbhurg, 1'a
WBA Harrishurg, I,
wiB W, Reading, I'a
WDX Wryoming., Pa

MARINE FIRE STATIONS

187.81 1586 WRDU Brooklyn, N. Y
WKBDT Detrolt, Mich,
WCF New York, N, Y

192. 1558 WEY Bostun, Mass,
KGPD  San Franeisco, Cal

<
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WIRE IN CABLE 5-G. CuD'-g

£ pC.
METER
SW.3
NORMAL
Sw.d._ POSITION
SW.1

75\‘}’

NORMAL
POSITION
Sw.2

Sw.2: 7SV, W

PLATE

SW1 e 300V. 5-G.AND C:G.  SW.3 = 300V.
C: G, Sw.4 = . "CTBIAS

75

Fig. 7

735

MODERNIZING

the JEWELL 199

ANALYZER

Complete construction details of the revised analyzer

which will test screen-grid and pentode tubes.

Sehematie diagram showing the conneclions

of SW.1 and SW.2,

ANY Service Men have on hand, or are still using, one
of the original Jewell 199 set analyzers. These analyzers
are now ohsolete and are of little use for testing sets
using "2% and pentode tubes. As new set anulyzers are

expensive, T decided to rebuild
my okd one. With the addition
of a few parts and an afternoon’s
work it was Dhrought up-to-date
with extra equipment for testing
sereen grid and pentode tubes.

The parts neeessary to make
the change ean probably be found
in vour junk bhox. The springs
from an old jack, two UY tube
bases, some hookup  wire, two
S, PooDLTL switehes and twoe
Pilot No. 215 subpanel sockets
are necded. ‘The switches may be
of the nmiidget-jack, Yaxley push-
button or toggle type. If none
of these are handy, vou can nuke
your own, as I did. A few jack
springs and two inches of l4-in.
or 34-in. bakelite rod is all that
is needed.

AL of these Jewell testers have
two 7.5 volt filament switches,
one marked “standard” and the
other “reverse,” For present-day
testing, both are unnccessary

although one of thenm, with a few alterations, can be used as the
reversing switch for the D.C. eter,

A word of cantion—Be very careful when making these changes.
Romgh handling, a wrong connection, a poorly soldered lead that
may later come loose, may cause serious trouble and possibly burn

By HARRY SCHMIDT

out some part of the tester.

Have a clean bench to work on and a

few small trays to put small parts in so they will not be mislaid.
Making the Changes
Disconnect the 4.5-volt test battery, remove the adapters, and

LOCx PIN THESE
GROOVE. } L Cl.os?t;‘

TACTS poveL T
PUSH BUTTON A"0R 5/8” R0D,

2° +n.c._ME1'sa D.6,METER
INSULATION INSULATION
s’v:tuzas n;s’u‘u.cnrma §-32 .!__OI.TSII = SUPPORTS ~—. ° W
Ry - (luea contacrs. mealn |
2, i CONTACT 81 |

NEW SwW - Pa NE
CONTACT  BUTTON G CONT‘A‘CT

SW.BLADES SHOWNAAE NEIAND NG4 FROM
BOTTOM EDGE OF PANEL. SW. BLADE!

SOLDER A.C. METE
MOVE

INAL K

HEAVY BLACK L

sr e Ny T x
AsLE T i =
¥
I re C P
S

NEW POSITION OF
LIGHY BLACK LEAD

 BOTTOM EDGE OF PANEL

"y NEW
uew eLacee. s UoRER'SEHBNC connecnon
i, -

LEAD TO CONTACT NiL
ON 8w.2

LADES
TOUCHING HEW CONTACTS UNLESS SW. BUTTON
(3 PUSHED.

1P MAOE WIRE
CoF opmmG  SOLOERED

HANOLE
Fo, FRASS -, TO CLIP
a

e
T
¥ 1, CABLE
BASE HOLE LIGHT w000
BLACK  SCRew

Fig. I, upper right. cConnections of the weie wiritehes,

“ig. 3, upper left.

Constructime of new jock sweitel,

Fig. 4, lower right. constrection of the analuzer plug,

Fig. 6, lower left.

Coallde tnnnections to the switeh,

take out the screws holding the
panel. Lift the tester from its
case and place it face down on
the beneh so that the socket and
eable-terminal hlock are towards
vou, The D.C. switch-block is
on the right-hand side.  The
switch to he altered is the second
one from the bottom edge (the
edge towards you).

U'nsolder the two wires con-
nected to the D.C. meter, tape
and push them out of the way,
Unsolder the wires connected to
terminal Nos. 3 and 4 on the
D.C. switeh-hlock and bend them
to one side so they eannot make
contact with anything. Connect
a lead from switch-block term-
inal No. 3 to the positive post
of the D.C. meter; from switeh-
block terminal Noo 4, connect
a lead to the negative post of
the meter,

Loosen the screws holding the
switch to the panel. Insert two

springs between the panel and switch supports; one on each side

of the switch block, Solder a lead to cach ‘spring before they are

put in place. Push them in just far enough to make eontact witn

the switeh blades, the spring on the right making contact with the
(Continued on puge T56)

om = == UNSOLOER AND CONNECT TO C3, SW.2

g

P
L

K
L

\

. ol

L

»
|U|NI

SCREW HOLDING SOCKET AND BASE TCGETHER
=

ADAPTER USED (N SET

SOCKETS —

PRONG

CATHODE , | l |
ADAPTER USEO IN TESTER

(UPPER SECTION

-

swi -
|
L i A 2 !
-z e — A

f; P [

{LoweR SECTIONY [[[res~ BUALR L a‘c.,'gw.
- {4

CABLE TERMINAL ]
B8LOCK

LrYELLOW __ GRAY,
; =
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Diagram
af the adapters uscd in the analyzer,

Fig. 5, ahove.

of cawucction  and construetion

Fig. 2, left.

Cowmplete schematic cirenit af the analpzer
after it ix rewived. The location and cane-
nertinnx of the wew wnits may be undeér-
gtood by cavefully follmeing the text and

the diagram,
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SILVER-MARSHALIL MODEL 727-DC
BATTERY-OPERATED SUPERHETERODYNE

(With push-push A.F. amplification and variable-mu '34 pentode LF. amplification.)

This receiver, the XM 727100 alr coll™
model, replaees the model 724-DC as an
effeetive instruoment for use in rural locali-

ties,  “Ihe punufacturer is Silver-Marslinll,
e, Necompauying itlustration shows the
relative positious of the components on the
nnderside of the chissis,

These  componcuts  have  the  following
vavhies : Resistor R, od-meg. : R2, 0010
nee s RS, Goaemeg. s R4 RG 100K ohis ¢
R, O.6G82-0lun ; BT, w.l-meg ; BN, SHAMW
ohms; I, Go000 ohins ; 10, 183,000 ohms.
Condensers 1, C2 e the tuning andrs
Ca, 150 mmi. ;o G4, Odemf s UCh, 8, OF,
CS, U9, Clo, B, rrbinnters s UL 012, U,
C15, Oul-mf, ; CH4, C2F, o20anf, ;. Clg, 00

minf, ; C17. CES, 020-amf ;) U, ooGauf.
20, 0u1-mf,

The fifmment current deain of (L's re-
ceiver is 04N-mmp, ;. during the  condition

of “no signal” the towal plate current will
be about 10 ma., with an inerease to about
22 net during signal reception. The Litter
condition will be recownized as eharacteristic
of “push-pn=h” aperation.

Features in the desfgn of this receiver
are the use of “push-push’ or *class I3
amplitication, variable-nm BF. pentodes as
L. amplitters, and an iotermediate fre-
qieney of 465 ke

There are eight tubes in the chassis, and
10 conserve current the instrowems was de-
slenet to include a type of dynnniic repro-

tucer whiclh wonld not requlre field cur-
reit; a permanent-nagnet unit et this
regtiirement,

The use of variable-mun R.F. pentodes in
the LI stages has made it possible  to
control volume by control-grid bins voltage
variation without runuing into distortien.
and  without resorting to dntetlna poten-
thometers or  local-distanee switehes,  The

setusitivity of this reeeiver ranges from 1.5
to . T0-microvelt per merer.  CUhis hlgh sen-
shivity can setdom e realized in radio sets
loented in towns, due to the prevailing high
noise level; in rureal sections, however, this
degree of sensitivity Is not only a conveni-
ence but o necessity.,

The selectivity of this receiver is rated
as M) keor the vesnlting audie reproduction
is exceptionally oo,

proximately one
trpe of AT supply for which this set is

designed, Siwee the current  deain from
this type of A" supply unit must not be
permitted  to exeeed  about  3H-amp.,  ex-

treme care shonld be taken when servicing
this reecciver to prevent short-civeniting the
“AT connections in any part of the scet,

The voltage divider in shunt to the
“H™ supply is comrrolled by a switeh whieh,
operating in conjunetion with the off-on A"
baetery switch, serves to disconnect these
divider resistors from the “B” suppty when
the reeeiver is not In operation,

Serviee Men desiring to chieck up the the-
ory of push-push amplitication are refecred to
the Janunary, 1932 amd subscquent issues of
Raplo-Crarr mmgnzine, A feature of this
cirenit, in whiceh the power tubes are biwsed
10 plate corrent ecut-off, is that the power
tbes draw considerable plate current only
wien a loud signal is being received,

Whereas, in push-pull operation the plate
cirenit mitliammeter may be adjnsted for
a steady indication at pormal signal vot-
ume hy correct adjustment of the ¢ bias,
in push-push operation the meter reading
should Huctuate,

A battery operated receiver connected for
push-pull power ougput operviates nder rated
BT oand C” conditions only when the bat-
terles are new, stnee the leavy plate cir-
euit current B deain quickly veduces the
avallable plate potential; the "¢ drain,
on the other hamd, s =<llght, and thas the

bists  resistors in a
cirenit}).

However, in push-push amplitication con-
ditions are endrely different.  Sclf-bias is
ot frasible sinee the yrids draw current
whenever the peak exeiting voltage oxeceds
the bias, with the result that series resist-
anee in the grid eireuit must be kept at a
minimum to aveid distortion. Thns, bias-
ing batteries noc only are an esscutinl ele-
nent in pusli-pish operation, since every
precattion must be observed to malntain the
correct relation between grid and plate po-
tentinls throughout the life of the batteries,
and sinee any appreciable over biasing would
result in a certain range of grid swing
wlthout change of plate current, noticed us
increased listortion—oparticularty at  low
volume—the rate of discharge of the <«
bhattery muxt he carefully matched to that
of the plate 1”7 buttery. This is accom-
plished hy» means of a resistanee network
in shunt to the enrrent supply.

‘I'he batteries reguired in conjunction with
this network to maintuin an even rate of
discharge arve the Evercady Layerbilt No,
486 B batteries and the No,o 768 22015
volt U™ hattery, or their equivalent,

Note that ground buses are used to pre-
vent elrculating enrvrents in the chassis,

The use of the intermediate frequency of
465 ke, inereases the separation of pos-
sible imnge freqeencies from  the  desired
carvier by a factor of 2,65 over the con-
ventional 175 ke, system. Assumning that
the desired station is at 550 ke, the cor-
respornding image point would lie at 1480
ke, Evidently  there are image points
within the broadeast band for only three
channels, namely 5,560, and 570 ke, The
wider separation of these points from the
desired frequency means that for the same
image response ratio as would be obtained
mder the 175 ke, system we st pro-
vide the same amount of attenuation as
before, but at points which are 2.65 times
as far off the resonance curve of the car-
rier-inning ecjrenit.  Of coirrse, exceptional
eare in the design of the recelver wans neces-
sury in order to realize good eficieney at
this high inrermediate frequency,

Transformers T1 and T2 are units spe-

special  compensating

L INDUCTIVE

COUPLING

operating  amd  shelf  lives differ greatly. cially designed for operation in a push-push
The operating life of this reeviver is ap- Consequently, a  condition  of  over-bias eirenit and in the eveng of bnrnont must
year, using the ccagr-eell” wradundly  develops, {to a certain extent he replaced with unlts of exactlty the same
this can be corrected by the use of sclf- Lype,
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MAJESTIC MODEL 11 SHORT-WAVE CONVERTER

68

(No. 10 CHASSIS)

(This chassis is incorporated in the Viking, E xplorer and Number 11 all-wave receivers).

Short-wave  reeeption  has hecome  the
high-light of 1932 radio  husiness: and
among  the forentost instrument  designs

with which the Serviee Man must familiarize
himself are the Majestie models Viking, FX-
plover, and Npmber 11 all-wave receivers,
These radie incorporate two chasses ;
one jx o standard broadesg receiver, ¢No
hassis), and the other bs o short-wave
converter (No. 1o chassisy whose output
ferds into the broadeast yeeeiver when it
i= runed as an L. amplitier at 1Lovo ke
(300 meters),

Volume s contrelled by the volume
control of the broadeast receiver operating
in the usual mauner,

The numbers on the dial of the couverter
pive the frequency reding in Cmegeyeles”
tmillions of eyvelest: therefore, (o obtain
a reading in “kitoeyeles™ it is necessary to
multiply the smmbers an the dial by 1.000.
“The three sers of nuobers on (he dial of
the converter indicate band frequencies as
follows : outer eirele, 351 to 150 meters:

LN EY

cetiter civele, 83 to 57%  meters: inner
cirele, 200 to 85 meters,

The values of the components of this
converter are as follows: Comdenser UL

100 mmf. : €2, G Cd, o lmf s L, iemfl g
CG, UT. 360 maut,; O8, C900 1o S0 ommt g
Cin, C11. 50 10 100 mmf.; €12, €10, 200
to 600 mmf. 1 CLE 001- to 0010-mf, 3 CLE
0041 to 0047-mf. 5 U6, C15, ndmf g VIS,
€19, 4 mf.,

Resistors R1, 15, 20000 ohms: R2. T4,
L6, 10,000 ohms: 13, 1.004 oluns: IS,
H0.000  ohms,

Operating voltages vead to gronpd  (ex-
copt AL potentinlsi, wlith a 115-volt line
and band-selector swheh in Umediom™  po-

sitionr, are as follows.  Filament potential,

Vi, ve, 2 volts: Vi, 5 volts,  DPlate po-
tential, VI, 270 volts: V20170 volts, Plate
current, V1. 0.1 ma.: V2. T.5 . V3
20 ma, (totaly,  Sercen-erid potential, V1.
135 volts; V2, volts,  Nereen-grid eurs
rent, V1, .02ma.; V2, 1. ma. Filament-to
erowmd 1.0, VI 295 valts, vathode-tor

wround D.C., VI, V2, 8 volts,

If'or  purpoges  of
colrdensers  in the newdel 1o comverter are
wiven  designations as follows: U6, osefls
Intor tnning  eondenser: €7, TLIT tuning
condenser ;. CTAL WLFD riumer s US0 coil
LA Clow frequeney™ padder s C9, BT Cme-

reference the  varlable

dium  frequen pidder 10, eoil LZ2A
Clow fregieney padider: U110 eail L21
cmedinm frequeney™ padder: V12, Clow
frequeney™  ascilliirar sevries-align CES,
smelinm frequeneys’™ oseillator series-aljzner;
Gl thigh o fregneney™  oscillntor serjes-

aligner ; C13, wavetrap tining condenser.

If low sensitivity Is encountered, check
the condition of the tubes in e converter
and the broadeast preeeiver Do not  re-
alian the modet 10 chinsxis except as a last
resort ¢ authorized Majestic dealers and dis-
tributors stee hest equippedd Tor this serviee.
Kinee the converter ehassis does nog in ite
self amplify, it is necessary 1o maintaln rhe
receivier chaxsis at maximum efficiency  in
order to realize the desjved gain in signal
strength. The model 10 chassis normally
is selective,

In the model 10 converter chassis there
are oight alizument adjustments; ech of
these mst he made aecararely in order to

obtain maximom  eflicieney from  the con-
vorter,  To oalign these cireuits it will he
Hecossa 1y to U=e 1wo LF, modulaged sery-

standared S50 (o
of service oseil-
special 3000 o
Ixpe of service

jee wselllators: one, the
1300 ke broadeast  type
Bitor, and the other o

16,000 ke, Ushort-wave”

oseillator.  H vealignment becomes
sary, every efreuit of the converter shounld
be adjusted,

nedes-

}

3

e
@)

"ON-OF . SW
TO RECEIVER
ANT. AND GND. 14

i= to nme
tthe 1,17

The first step in realignment
the associated hrnadeast receiver
amplilier  portion of  the  complete shovt-
wave superheteradyner  to 1000 ke and
adjust the velnme control to minimum po-
<itfon: then jnsert the veeeiver Hine plag
into the poceptacte provided on the con-
verter chassis, and cheek the off-on switel
1o determine whethee i1 correetly connects
the potenna cither to the receiver ov the
converter and at the same time controls the
power line connection of the converter,

Now tnrn up the volume control on the
broadeast recviver, aljnst all the converter
“padding” variable condensers €8, 9 CT0
C11 oand WLE rimmer CTA 1o minimum
pesition. and the seriesnlipners 120 UL
Cid 1o maximom  position: then =et the
selector switeh for medinm™ range, adjust
the converter mning  eomdenser foe shout
S0 rotation, amd eonnect to the input ot
e eonverter o broadeast serviee oseillator
mned to 1000 ke, Turn this oscitlator
“on” el tune the wavetrap condenser C19
for minimum indication on an autpur meter,

Next. resutfust the converter poninge gang
o i extreme right posit wen the set
serews on the b of the dial and adjuse
for alignment with the indieator and Jong
line at the extreme lefr of the dial,

Except for the final step, the remaining

short-wave service oscillatar,

Sot this oseillator at 15,000 ke, (modu-
lation off1, 1w band-selector switeh to
“high frequency’” posltion, and rotate the

converter tuning contrel until o beat note
i nheard:; then, trn the modulation en™
and  adjust  trimmer  CTA for maximum
uutpul,

I'rocecd 1o tine the servieo oscillator to

shon Ke, onehilation ony, and tune the
canverter  to this  frequeney. Turn the
medularion e and adjust sevies.aligner

14 Tor sere beat,

Tupe the service osclllator to 8400 ke
phice the band-seleetor switeh in Cmedinm™
position  tmedulnrion  ony, and  with the
gang condenser on the converter turned alt
thet way out dirst adjnst padding condenser
P11, and then padding  condenser C4O for
maxinum eutpnt.

Next, tune the serviee oscillator 10 7400
ke tmodulation oul, and tune in this sig-
wat: amd then turn the modulation o™
and adjust padding condenser C11 for zero
beatt,

Tune the serviee oscillator to 4,900 ke
(modulition wns, and tane in this signal s
then, turn the wodplntion “off” and ad-
just series-aligner 13 for zero beat.

With the =ervice oscillator tuned to 3,000
ke, cmodulation ond, and the band-selector
switeh in the “low™ position, rotate the
converter  tuning  econdenser gang to  the
extreme left, and first adjust padding con-
denser C1O and then padding condenser 8
for maximum output.

The tinal adjustment requiring the short-

witve serviee oscillator calls for o settlng
«f 5400 ke, tmodulation omy. Tune in this
sigmal.  Then, rurn the maodulagion ol

amd adjust padding condenser €10 for zero
e

Finally, set the vonverter at L5, adjust
the broadeast service oscillator for 15010
Ke, amd start it opersiting, and adjust series-
aligner C12 for maXimum output.

Note that when adjusting  for a peak
with the modnlation “on the vehume of
the recelver (now the LI amplifier) should
he kept low as possible-—just  enough ty
wheain a reading on the seale of the output
meter,  In othis way the peak will be sharpe
Ao, it it help to detevmine whcether
the sivnal heard ix o harmoiic or the de-

[

adinstments  will require the use of the  xired fondamental,
ANT. N .
, BROADCAST RECEPT 104 - Trac
GND. l‘ i oN SHIELD /-Lc TO BROAD(AS
Ci5 h] - 1 RECEIVER \
//I Ly . 7| 8o NPT POSTS
7a : GND.
- , i
oN'| | suomr- | B
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X WA
REAR / —r *
coi" ™ % €9 C8& 7
L SHOWN IN

POSITION

"LOW FREQUENCY "
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UPERHET TROUBLE SHOOTING

A comprehensive discussion of the factors governing the
theory and operation of superheterodyne receivers.

HF current popularity of the super-

heterodyne lhas brought the develop-

ment af this highly efticient cirenit to a point far beyond

its status a year ago, with hoth manufacturers and builders;
but, whereas the former have engineering staffs to keep them out
of trouble, the man who huilds his own finds many pitfalls along
the roact to suceesss which to the engineer, are comparatively easy
to avoid,

It is the purpose of this articte to endeavor to present solutions
to many of these problems, together with an analysis of their causes,
and what is more important, means
of correcting them, in shuple non-

By E. BUNTING MOORE

capacity of one section of the variable con-
denser can casily be accomplished by insert-
ing in series with this scetion a fixed condenser of such value as
to reduee the maximumn capacity to 61 times the minimun,  Since
the minimwn varies considerably, this condenser is usually made
so that it may be adjusted with a serew driver. See Fig. L
Beeanse the highest frequeney of the oscillator is 1675 ke, for
tuning-in a 1500 ke, signal, and the mininunn capacity of both
tuning and oseillator condensers are about the same, the oscillator
coil must be sufficiently smaller than the R.F. coils to make this
175 ke, difference at the zero setting
of the dial. Figuring again with the

technical language, Wy - Fuse 27 |01 USED sie ddata (with the same capacity,
Tracki PRIA l.D.O.ﬂJ - r27 the inductance changes inversely as
racking 0R 0.C. e the square of the frequency) it ap-
Probably the ﬂ“’“_tf‘-"‘t mystery to R s pears that the oscillator coil should
the average lavman is the “tracking bk be a little more than 80 percent of the
of the oscillator and tuning condens- WATTS) 73 inductance of the R.F. coils.
ers. Assuming the frequeney of the -A- [ [ g A
intermediate aplifier to he 175 ke, Aligning the Tuning Condensers
it is necessary for the oscillator cir- || € o I o ANT Now we conte to the actual process
cuit to he tun(-fl at ali t.imes to a | POST of aligning the tuning controls. To
frequency 175 kilocyeles higher than -8- do this properly, an oscillator of the
the R.F. circnits. (175 ke, lower é | T stmplest kind is required. A suitahle
would he equally good, but using a o ra S bl one is shown in Fig, 2. C1 and (2
higher frequeney is simpler from a may be ordinary 1 or 2 mf. bypass

illustrate
points  on  the
indicated as

constructional angle.) To
the relation, a few
broadeast band are
follows:

ximple

Fig. 2, above. !

the oscillator
must be tuned to
1675 ke,
1425 ke,

With the R.F,
circuits tuned to
1500 ke.

1250 ke.

1000 ke, 1175 ke,
750 ke, 925 kc.
550 ke, 725 ke.
500 ke. 675 ke,

The frequency to which a tuned-circuit resonates is a function
of its inductance times its eapacity, or LC. That is, a circuit with
a 0005-mf. condenser and a coil of 200 microhenrics, has an 1.C
equal to 0005 times 200, or .1, and the

oxcillulfor
heterodynce servicing,

Fig. 3, below. A baud-pass fllter that
to a radio sct.

condensers, (% can be any .00035- or
L0005-mf. variahle condenser that may
attached — be in the “junk box.” T is any

filter choke, audio choke, or even the
primary of an old audio transformer.

A modulated oscillator ealibrated to 175 ke, is also an absolute
necessity.  Since this calibration must be very exact, it is hardly
advisable for the experimenter to try to make this, but rather to
cither have one calibrated hy a competent Service Mans to buy one
of the many which are available for service work at a comparatively
low cost; or to have the intermediate amplifier adjusted by a Service
Man, The importance of exactly tuning the LIF. transformers to
175 ke, cannot be too strongly emplasized,  The entire success or
failure of the receiver depends upon this one point.

Now sct the trimmers on the tuning condensers in about the
center of their range; tune in a local station as nearly as possible
to 1500 ke, and adjust the trimmers for maxinnun volume in exactly

the smne way as a TRV, reeeciver.  If

anitable  for supers

weap be

I some of them time too high or too low,

circuit will tune to 600 micters; any change
in the relative values of the coil or con-
denser, provided the other is  changed
oppositely, will result in LC remaining .1.
A 00025-mf. condenser with a  400-niicro-
henry coil or a 001-mf. condenser with a 100
microhenry coil would tune to 600 meters.

R.F TUNING CIRCUIT
250 MK,

(M) .:'a:'

e 380,

OSCILLATOR TUNING CIRCIT
200 MH,

change the oscillator trinnner up or down
sufficiently, so that the R.1% tuning con-
densers will line up with it properly,

Tune in a station as near as possible to
550 ke, When it is brought in properly,
take a small piece of wire and short circuit

€2+,0008-MF  TUTAL

T o

HCT AN '{“&_ 250

‘The 1.C produet varies inversely as the
square of the frequeney. That is, for double
the frequency, the LC drops to ene-quarter
its former value; for three times the
frequencey, LC is one-ninth its former value. Tllustrating, if the L.C
for 600 meters (or 500 ke)) is .1, L.C for 1000 ke. is .025, one-
quarter as much; for 1500 ke, it is 0111, or one-ninth as much.

With a single coil, then, to cover the band from 1500 to 500 ke,
a condenser is required, which, including all stray capacities in the
set, has nine times as much maximum capacity as its minimum.

At the same time the osciliator, covering the band from 1675
ke to 675 ke (which is only a tuning range of 214 to 1) requires
a maximum capacity equal to the square of 214, (which is 614)
times its minimum eapacity.  The reduction of the maximum

Arvangement of

Fig. 1
tuning cundensers in
R.F, and oseillator tuning cirenils,

the oscillator section of the tuning con-
denser; the station will, of course, disappear.
Now take the oscillator already deseribed,
and with one turn of insulated wire wrapped
loosely around its eoil, conneet one terminal to the grid cap of the
first detector, Do not make a physical connection between the
wire and the oseillator coil, just wrap it onee around the coil.

Rotate the external oscillator disl until the station is again
heard. Now, leaving the oscillator condenser in the set shorted,
take off the wire leading to the external oscillator and turn the
latter off. Do not touch the tuning dial on the set. Take the
short off the oscillator condenser and readjust its padding con-
denser until the station again comes in at maximum volume,
(Continued on page 757)
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LLOUIS B. SKLAR

Thus. the poeer

Power for the S. W. Converter

0C HERE is no two wavs about it," as our friend Andy
would say, the set of the future, whieh will, without
doubt, dominate all other models at the nest Radio
Show, will be the comhination long- and short-wave
receiver,—simply a hroadeast receiver and a short-wave converter
housed in one cabinet.

The old type converter was equipped with an extension plug
to one of the sockets of the broadeast receiver, to ohtain plate
and sometimes filament enrrent for the tubes. The new “combina-
tion™ receiver, however, is much moere satisfactory, its filament
supply being separate, and the plate-current supply being ohtained
from the common power-pack; correet plate voltage thus being
delivered to the short-wave converter without decreasing the effi-
vieney of the broadeast recciver.

This is all well and good in factary production, but the radio
experimenter or Service Man who desires to build, as an adjunet
to an “old reliable” broadeast receiver, a modern short-wave con-
verter, is compelled to use a separate power transformer to eneryize
it.

The writer will now deseribe his feat of obtaining without a
separate transformer, plate supply for the short-wave converter
without affeeting the voltages in the associated broadeast receiver.
This arrangement is ilustrated by diagram in Fig, L\

llére, the power transformer performs a double duty: The
secondary delivers enrrent to the "80 tube of the broadeast reeciver;
also, it supplies current to the yascons rectifier tube of the short-
wave unit.  Of vital importanee is the fact that the power require-
ments of average short-wave receivers is so small, (6 to 10 ma.),
that the changes in the plate voltages of the broadeast receiver, due
o the extra drain on the main transformer, are almost negligible.

Fxtra wiring or rewiring is not necesxary. Al one has to do is
make up an adapter with a S-wire conneetion cable, as illustrated
in Fig. 1B, take the 50 tube out of the socket, pluyg in the adapter
and put the 'S0 tube into it. The circuits in the *80 tube have not
been ¢hanged, all you have done is to bring the two main “pB”
leads from the hig set over to the small ove. ‘There are no other
power connections hetween the two sets.

There are, of course, the connections to ground and aerial; plus
the wire to the change-over jack J. The purpose of using this
filament-control type jack and short-eirenited plug is to permit
quick change-over from long-to short-wave reception, and vice

versa. This unit, connected as shown in Fig, LA, is permitted to

lang loose near the broadeast set, a little care being taken to
prevent it grounding to either chassis.

The adapter shown in Fig. 113 is best made from a 4prong tube
base and a Pilot sub-panel type socket. 1lowever, connection can
also be obtained by means of an insulating dise cut to the size
of the tube base, four holes being punched into it for the tube
prongs, and two contact evelets being put in the “P* and “G”
holes.  Soldering the two ceable leads to the eyelets completes the
adapter.

Connection at the short-wave end of the cable is made by means
of a S-prang base and another Pilot type of sub-panel socket.
Care must be taken to remove the 4-prong plug hefore removing
the 5-prong plug, otherwise a severe shock will be experienced
upon coming in contact with two of the prongs of the latter,
hetween whielh there will be a potential difference of 00 volts
or more.

The short-wave converter shown in Fig. IA is of standard super-
heterodyne type and uses the R stages of the hroadeast set as
the LI cirenit. The writer picked this combination for its ofi-
ciency.  Any other type of short-wave converter together with
any type of broadeast receiver way utilize the same system for
obtaining the converter’s power.

The Filament Transformer

In cvery case, a separate transformer will be rt'(]uir('(l for ener-
gizing the filament of the two or three tubes in the converter,
hecause the filament supply eircuit of modern radio receivers are
not designed to accommodate additional tubes.

Although a suitable filament transformier can be purchased at
very little cost, this is not the thing that a “one-hundred pereent”
radio experimenter would want to do.

A transformer of such small capacity can be ensily constructed
from an old “filter” choke of 30- to 50-henries rating; or any choke
whose core cruss-section is about 14 in.  The idea is to use the
choke windings as a primary, and to wind enough heavy wire over
this coil to form the secondary.

To construct such a transformer, first calculate its required
capacity, We will take for example the converter design illustrated
in Fig. I, in which two tubes are used. Since each tube filament
requires approximately 415 watts, the total output wattage of the
transformer therefore will be 9 watts, Assuming an efficiency of
90¢;, the total input capacity must be about 10 watts, Its primary

(Continued on poge 759)
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V. T. Voltmeter

(PART 1I)

The V.T. voltmeter in audio-frequency work.

By BERYL B. BRYANT

HE vacuum-tube voltmeter is just as useful in A.F. as in
R.F. measurement work. As a general rule, more accurate
results may be obtained at audio frequencies, hecause the
effects of stray and distributed capacities gre reduced to
a minimun,
As with radio-frequency measurcments, the requircment for this
work is an ample source of power of such frequeney as is needed
to determine the characteristics of the de-

CRAFT June, 1932

vT.
VOLTMETER

Fig. 8
Arrangement of apparatus for conducting loudspeaker reaponse
wmeaswrements. The characteristica of the microphone and it
agsociated apparatus must hare been previously detcrmined.

Power Amplification
In measuring the power amplification of an audio system the
set-up is the same as given in Fig. 6. The resistance R1 is 4000
ohins; R2 may be a variable resistance of 50,000 oluns, and is used
to adjust the current flow through R1. From the voltage drop
across R1, the current flow is caleulated. 'The resistance 13, ‘which
has a value cqual to twice the plate impedance of the tube, is meas-
ured for the voltage drops: the current

vice to be mcasured.

through it being then determined by Ohnr's

PLATE CoiL
7 OF 0sC

Audio-Frequency Gain Measurements

The method of measuring the gain char-
acteristics of audio-frequeney wmplifiers is
the same whether one or more stages are to

¥ o T

b AN
—A
L ZTURNS% ; ;

Law.

If the resistance of both R1 and R3 are
equal, the power gain in decibels may be
determined by the following formula:
Output current (lo)

cuMMY
ANT,

be nicasured. Naturally, the more stuges of
amplification to be measured, the lower nust
be the input to the awmplifier.

The sct-up for these measurements is given
in Fig. 6. If the gooscneck type V.T, volt-
meter is employed, the amplifier stage in
the instrument is not used. The connections
to the instrument are made to hinding posts AL
B1, B2 and B3 as shown. In order to iso-
Inte the D.C. component of the output of

R
GRS SW. IRON COAE CH, TO BE

Px\ = 20 l()g'lo =
Input current (Ii)

If the resistance of 11 and R3 are not
the same, the following formula is used:

'/ MEASURED

TIovR3
PA = 20 log;10
livRl
The source of power for the above mens-

urcment should he a suitable audio-frequency

oscillator having a range of frequencies from

the amplifier under test from the meter, a

J

large condenser of about 10 mf. is connected
in series with the grid of the V.T. voltineter;
the grid leak for the voltmeter tube being al-

is connected by shorting B2 and B3, A

D.P.DVT. switeh is used in order that the terminals of the instru-
nient may easily be connected to either the input or the output of
the amplifier under measurement,

The standard resistance in the plate circuit of the aniplifiecr under
measurentent shonld have a value equal to twice the plate resist-
ance of the tube. The procedure for determining the andio-response
characteristics of the
wmplifier is to keep the

Fig. 9, above. setuup Jor percentage modu-
lation tcsts.

: Fig. 10, l?CIOW- lpparatus for measuring
ready contained within the instrument, and the inductance of iron-core coils,

input to the amplifier
at a constant vollage as
the inipressed frequencey
is varied, recording the
output (as read on the

R3+TWIKE
PLATE M-

PEQANCE
OF TUBE
~p

V.I. voltmetery after
each step. The input
voltage may be kept

constant at .5-volts and
the frequency plotted
in 50- or 100-cyele steps
on logarithmie graph
paper. The frequency,
of course, might he
varied in larger or
smaller  steps;  when
varied in larger steps,

there is greater possi-

bility of missing pos-
sible peaks which would
be detected when the
frequency is varied in
smaller steps.

Fig. 6, above. set-up for making A.F. meas
urements,

Fig. 7, below. sect-up for measuring the
dain of audio-coupling units,

40 to 10,000 cycles per second and a suffi-
ciently large output, The A.F. input to the
receiver is adjusted to a valve that will give
the rated undistorted output from the power
tube of the recciver. In this manner, the
sensitivity of the amplifier is determined.

The power output nuy also be determined by measuring the
current through R3, Having determined the effective value of
current, and knowing the value of I3 in ohms, the power output
In watts may he calculated by squaring the value of current and
multiplying the result by the value of R3.

If the receiver has a large amount of hun or noise, it is necessarv
to first determine its value, which nmst Iater he subtracted from
the total power, computed as described above, in order to secire
the power due to the signal. The sumne procedure of neasurement
is followed when measuring receivers having a choke- or resistance-
filter output systen.

Gain of Audic Coupling Units ’

In measuring the gain of audio-coupling units, the set-up given
in Fig. 7is used. The resistance R1 is a variable 50,000-chm unit;
R2 and R3 are 250 ohins each; R4 is a variable resistance which
Is adjusted to a value equal to the impedance of the tube that
would normally feed into the input of the coupling device. Qnce
this latter resistance is adjusted to the proper value, it should not
he disturbed. The hattery “B” is adjusted to a value that would
caus¢ normal current to circulate through the primary of trans-
former T. The meter MA should be of such range as to suitably
indicate the above current, K5 is a 500-ohm resistance, across
which the A.C. voltage drop is measured by the V. T. voltmeter in
order to detcrntine the A.C. current in that circuit.

The procedure of measurcment is to adjust the resistance R1 so
that the voltage across the resistance R2 is kept at a constant value,
This is indicated when the S.P.D.T. switch SW. is in position A.
Since R2 and R3 are of the same value, the voltage drop across
R3 will be the same as that across R2; the voltage across R2 is
(Continued on page 761) ’
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The Bulletin Board for Our Experimental Readers

EXPERIMENTER USES “OPERATING
NOTES”
Fditor, Ramo-CRaFT:

White 1 am a so-ealled experimenter, nev-
ertheless, 1 read the Operating Notes section
of your valned publication in order to glean
a few kinks that may help e in my work.
In practically every issue 1 find something of
value,

While speculating on the genius of the
Service Men who write these Notes, T often
wonder how long it takes Mr. Freed to find
all of the unusual and scemingly  difficut
solutions to the problems he discusses,

1 would like to hear from Mr. Freed on
this point.

B. Goiprixg,
121 Howard Avenue, Brookiyn, N. Y.

{We will ask Mr. Freed, some day, to give
us an account, not only of the time it takes
to complete a typical service job, but also
of the methods he uses in sobving the prob-
lems. It seems to us that the time conswned
in solving a service problem depends upon so
many factors that it is difficult to say “this
and this job should take such and  such
time.” For instance, if it happens to be a
Monday morning and we do not feel up te
“par it might take us a little longer to
Jocate the trouble than it would under nor-
mal conditions.  Hlowever, it wonld be in-
teresting to note what Mr. Freed will have
to say.—kditor.)

“LF. TRANSFORMER DESIGN”
Editor, Rapio-Cravr:

1 read with inferest the article by Clifford
Denton on LF. transformer design, 1is
article was very instruetive, and 1 certainly
obtained a lot of information from it. 1, for
one, would eertainly like to sce more of these
senti-technieal articles in your wagazine.

There is only one question which 1 would
like to ask. In the article referred to, men-
tion is made of the 1.C chart; this chart be-
ing necessary in order to design LI%. trans-
formers.

Will you kindly refer me to any publica-
tion where this ehart might appear?

S, DL osSsum,
Olinville, Conu.

(Thank you, Mr. Smith.  We, too, helieve
that Mr. Denton’s articles are very instrue-
tive. You will find the LC chart that youn
desire in the Information Bureau in this
issue of Rapo-Cravr—Editor.)

AN EARLY ANNOUNCEMENT
Editor, Rap1o-Crarr:

I want to eongratulate you on pulting out
such a good magazine. 1 didn't care much
for vour carly issues, hut T want to com-
mend especially the articles on the model

“327SWT by Sitver Marshall, 1 have se-
cured much more  complete  information
abont it than S-M sent ont in its bulletin
a the set even to its dealers, snd I read
about it in the Murch ixsue hefore 1 received
the announcement from S-M,

Keep up the good work of announcing the
latest in radio and Tl beeome a regular
reader. 1 nsed to enjoy Ranw Neuws more
when Hugo Gernsback was editor than T de
now, And your Suorr Wave Crarr containg
information that is obtainable from no other
souree,

Please send the booklets listed on the at-
tached coupon,

Doxawn 3. PParnis,
Parriz Rudiv Shap, Ureenwood, Dela,

-00035-MF. 00025~ MF. - RFC.
g
B\
' A
a
L3 '
ps| ™ P :
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L g

TTRNS | PLUG
4TURNS S—e IN
§TURNS !

Fig. 1

Nehematic cirewit of Me. Daseler’s “une-tuber”

MIXING BREEDS
Editor, Rapio-Crarr:

I was nmeh interested in Ray Hutehen's
communication in the April “Radio Crafts-
man’s Page™ 1t seems that 1 had a simi-
tar case about o vear ago while working tor
a Boston radio distributor,

We found in our stock of RCA Radio-
trons, a 285 with a Radiotron 226 markings
on the base, while there was the Cunninghan
etehing on the glass!

On investigation we found that the Radio-
trons and Cunningham tubes are made at
the same factory on the same machines; it

Being only necessary to clinge the name
markers for the different tubes,
(The above information was extracted

frowr the distriet representative only after
the use of the “third degree.™)
THersax S Brsior,
. 8. Bishop Radio Laboratories, 210
Pleaxant St., South Wegmouth, Maxs.

THE “A.C. PENTODE PORTABLE”
Editor, Rapo-Crarr:

The A.C. Pentode Tortable recently de-
seribed in Rapo-Crarr has been completed

www americanradiohistorv com

Page

by me, and T am almost at a loss to explain
just what it will do. It is just a remarkable
little set and i comparison to a 5 tube mid-
get, it outperformed the 5 tube set.

You asked to hear from the builders of
this receiver, and I take this opportunity of
writing to you,  You may be interested in
knowing that T have tuned in 56 stations in
tme evening; 35 of these stations were very
loud indeed. 1 have had coast to coast,
Cuba, Mexico, Canada, and all on the loud-
speaker with plenty of vohiine,  WABC
comes in lander than KMOX or any other
near station.

Any person who builds this mighty mite
will be well rewarded for their efforts. Day-
time reeeption is wonderful.

G. . BorpERs,
Flora, 1N,

A SELECTIVE “1-TUBER"”
Editor, Ramo-Crarr:

I am pleased to send you a dingram of a
selective one-tube radio set.  Perlaps other
readers of Ramo-Crarr magazine witl be
interested in building up this interesting
little set, which incorporates “hand-selec-
tion.”

With the set-up iliustrated in Fig. 1, the
writer has no difficulty in sclecting cither
WTHC or WTAM without interference from
the other.

In fact, 1 like the cirenit so well that 1
have added two stages of andio and now 1
have goud loudspeaker reception: T use two
"2 2-volt tubes for the detector and first-
aucdio, and a type "31 tube in the power
stage.

(n aceount of the tremendons noise level
which exists in my seetion of the city, T am
unable to nse my regular \.Cooset exeept for
the reception of loecal stations, so 1 use this
little *one-tuber™ all the time instead.

1ave had some excellent reception with
this hookup, which has been a boon to me;
and T trust that voun will pass this data
around for the consideration of other ex-
perimenters.

Coils 1.1 and 1.2 are standard broadeast
units designed to mateh the tuning condens-
ers C1, (2. Coil 13 is a little plug-in coil
which controls the selectivity of the cireuit:
three of these shoukd be provided, to make
available 2, 4, or 6 turns of wire an the
formu, which may be a tube base. Coils 1.t
and E2 shonld be shiclded.  Regeneration is
controlled by adjusting condenser Ci3; the
primary to which it is connected is the wind-
ing which, ordinarily, would be the “an-
tenna” coil when connected in the position
of L1

F. C, DaskLER,
1813 Shernian St., Fort Wayne, Ind.
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Radio-Crafts Information Bureau

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

please observe these rules:

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use

only one side of the paper.

List each question.

Those questions wchich are found to represent the greatest gencral interest will be published heve, to the

extent that space permits.

At deast five iceeks must clapse betweem the receipt of a question and the

appearance of its answer here.

Keplics, magacines, ctc.,

cannot be sent C, 0. D,

Inguiries can be answered by maoil only when accompanied by 25 cents (stamps) for each separate question.
Qther inguiries should be marked *'For Publication,” to avoid misunderstanding,

FADA 110 V., D.C. RECEIVER—
“WUNDERLICH TUBE” RADIO SET

(155 Mro AL I3 Laribee, AKron, Ohio,

(.11 1 understamd  that  Fada  has  re-
cently marketed a hrondeast receiver designed
for eperation oo a U V. D, light Jine using
a type U377 tube. 1 oam not familiar with
this cireuit or the tube in guestion, and would
appreciate some data on these points.

(A1) The schematic eircuit of this set, the
Fadn Model KOC- 1101 receiver, is illustrated
in Fig, QUIH8A, The type F-237 pentode used
in this set is of “automotive” or G.3-volt tila-
ment design, It with improved output char-
acteristics; tubes of this type may he ohtained
from Arcturus Radio Tube Corp. and National
Union Radio Corp.

QL Have any set manufacturers Incore
pornied the Wuanderlich tnbe in a commereial
receiver design ?

tA The Wunderlich tube, the c¢haracters
istics of which were deseribed in the preced-
Ing issue of Rapro-Creary, has been incorpornted
in the receiver deslgns of several manufactur-
ers,  The first one of which we have any rece
ord is the “Revere” line: two models, the “1"a-
tricinn  Ceonsole” aud “Patrician  Tower™ in-
corporate the model K2 chassis, the eireuit
of which is shown in Fig. Q.15X1%,

The ejrenit is that of a superheterodyne.
Through use of the “coplaner grid” Wunder-
Hieh  tube antomatic volunie control is  con-
ventently  eobtuained. asx shown. First-detector
tube V2 serves also as the oscillator; modu-
Intion is obtained in the eathode cirenit. ganged
tuning being obtained by correctly shaping the
plntes of the oscillator tuning  comdenser .
Type '35 variable-mu tubes are bsed as RIS
and LF. amplticrs. The only filter ¢hoke in

this design is the reproduecer field eoil, cirenit of this tube.

The Taorrician Console™ is illustrated in the The S-pronze Wanderlich  tnbe ix arranged
“Latest in Radie” department of this issoe of with heater, heater, grid, plate. geid  (looking
Ranto-Crakr, at the base of the tube. and reading  clock-

Volume econtrol is obtained by means of a wisel, and g cathede cap: the special &-prong
potentiometer whilelh controls the inpnt to the model  has  heater, heater, plate, grid, grid,
pentode tube; tone centrol Is in the owtput  cathode, (and no eap).

THE WUNDERLICH AVC &
ANT. Loy RFI  pgrp COMBINATION LEA Tuz;.e ~, OET2 50000 csmp POWER AR
EAN . P 0SC.~DET IFT1 '35 IFT OHMS ‘47
SIS Q3C. - DET | . N wf vor.ControL
L Ly -
T TES
|54
3
N
> ol O0LBE
AMF ~|-RF13 \ Y,
/ [100.000
5000 1MEG. OHMS
OHMS OS-MP.
2N ol
s 23
ExTERNAL! 1 : o — oﬁmjwl'
TR e —— %5000 | = TONE CONTRO|
W"‘D’i;_'l oums % SMEmm | | TN ONTROL 2
LIS PT. 25.000 = ; 0000 —
NO.41 taNE x OHMS /< L ]
MAZDA - 500/ ; - coiL
PILOT LIGHT ’1} DHMS i H
TO AC. - - :
AASSIS o o E E
Nnov. = T Theee o f
GROUND — sMe s 2000 OHMS,
X FIELD
i L DYNAMIC REPRODUCER

Fig. Q.158B

The Rerere G-tube superheterodyne ehassis wodel K2, which incorpuraies the Wanders

el eoplancr-grid™ tabe as sccond-deteclor-and-1.V 6. This isx belicved to be the

first  published diagram of a complete commereiul reeciver cirenit  incoerpordting  the
Wundertich tube, which is made in Lo wmodcls,

e mm T e i ————- TONE CONTROL o 006+ MF. R
i‘ T o 1' oooyzs. SWITEH = 5 m_' 5 F257 VOICE COIL Emom;csa
' i I ' TMETNoneME o8- [TRITVSET0S H & =
§ RFL Fr=29 : i eERs | 3 A, MEG l.ﬁJl OHMS £ u
! ! ; FC. ;
LI I P e = . L
l' 1 1 ) 1} | -
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]
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. o r ¥ r ¢ | * B
ey i ZA (R (S ORI
* (@RI LS ANEE|
, |- A X , [ MR S0 V9
10000 § = ‘ o [10.000 onms® 1Y [ OHMS Lo2ues.
i v —_— \ A
-3 250 i 25 000 GREEN,

*37 05¢C OHMS i’““' S -
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e T 1 k
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CONTROL 12| \ | |} ! { 50,000 ke »| = RE
3% 13 3/ 1 gl =T T “ooot.ee (o ofinlefr
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: 3 ¥ | y A E e 224V 4 _&'———,&-—&—; .
280, i £ L3 | ! i i o T =@ -4Yv 2 I
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| 00078~ mF GHms | 22%voury | L~ Sw
I | TC7 BATTERY 1 J Q:L":w
S = oL.
- + J L __J CONTROL )

Fig. Q.158A

Sehematic cirenit of the Fada Model KOCA10-De peeciver. This superheterodune in exiremely sensifive: tiea pentodes in push-pull supply
adequate porwer output arith high quality reproduction. To compensate for the unbalanced filament cirenit, sinee the tupe F-257 pentodes

do nat have an ewitter-cathode and sepurate

heater, tiro OV taps are wuxed,  The F-257 Jus double the output of the older *38 antumotive
trbe previonsly wsed in 110 V., 1L.C, scts.
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Table Showing the Relation of Wave Length, Frequency, and
the Product ¢f Inductance and Capacity, in Oscillatory

Circuits. Circuits—Continued.
A | sealiply | Mulbipy A aadiply | auliply |z N ; | it » { '
Wave | "o | values | Cinut | \ave value | values | Cin st Wave | Mulliply Muliply| €L Wave |Multiply | Multiply| €L
length | OO | 3E0W | Linem || 1e9€tR | bojow | below | Lin m length ?ﬁ““ wuu 1(,: |‘: s | tength ;:lluu ;:Iluea :E 1': =
elow oW ow oW <m
melers | py'1000 | by 1000 meters | by 1000 | by 1000 meters | 11000 | by 1000 metefd | 1,-"000 | by 1000
1| 300000 | 1884000 0. 0008 200 1500 9420 11.28 570 528 X ] 91.4 1150 260.9 | 1837 3.1
2 150000 942000 L0011 205 1463 9190 11.83 580 517 3246 .7 1200 250.0 1570 405
3 100000 025000 . 0018 210 1429 8970 12.41 590 509 210 98.0 1250 240.0 1508 40
4 ‘75000 471000 L0045 215 1395 8780 13.01 1300 00, 8 1448 476
5 60000 | 377000 . 0057 220 1364 8560 13.62 €00 500 3140 101. 4 1350 222 | 1385 513
s ogm| gba) omml o R| O MR NS s | ome ol R OB @
S 108.2 1
8 37500 | 235500 . 0180 235 1217 8020 15.55 630 116 2990 1?% 7
9 33330 | 209400 5 240 1250 7850 10.22 840 469 2042 115. 4 1500 200.0 | 1256 634
245 1225 7690 16.90 650 462 2806 118.8 1550 199.5 | 1215 a6
10 30000 | 188400 . 0282 660 455 2852 2.5 1600 197.5 | 1N 720
15 20000 | 125600 . 0635 250 1200 1540 17.60 670 418 2810 126.3 1650 181.8 | 1142 768
20 15000 94200 1129 255 1177 7390 18.31 680 4“1 2768 130.2 1700 176.5 | 1108 813
25 12000 75400 L1755 260 154 7250 19.03 690 l 435 2730 134.1 1750 7.4 1076 862
30 10000 62800 5 265 1132 7110 19.77 1800 168.7 1046 912
35 8570 . 3446 270 1111 6960 20. 52 700 429 2692 137.8 1850 102.21 1017 963
40 7500 47100 . 450 l 215 1081 6880 21.29 70| 423 2654 141.9 1900 157.9 990 1016
45 6870 41900 . 570 280 1071 8740 2.0 720 a7 2016 145.9 | 1950 153. 8 265 1071
285 | 1053 6620 | 2287 730 | a1 2580 150.0 |
50 6000 37700 JT04 290 1085 8500 23. 66 740 405 2544 154.0 2000 150.0 M2 126
55 5450 34220 853 205 1017 6380 .50 750 400 2510 158,3 2050 146.3 920 1183
60 5000 31420 1.014 760 3.8 2476 162.4 2100 142.9 808 1241
65 4620 28970 1.188 300 1000 6280 25.33 m 380.6 2443 166. 8 2150 139.5 876 1301
70 4290 1.378 310 908 6080 #7.05 7 384.6 2412 1.4 2200 136.4 856 1362
75 4000 25120 1. 583 320 28 5890 28.83 790 379.8 1756 2250 133.3 838 1425
80 750 23520 1.801 330 008 5700 30. 66 2300 130.4 819 1480
85 3529 22120 034 340 882 5540 32.55 800 315.0 250 180.1 2350 1217 1 1555
90 3333 20020 2.280 350 857 5380 34.48 810 370. 4 2325 184.7 2400 125.0 T84 1622
95 3158 10830 2. 541 360 5230 36.48 820 365.9 297 199.3 2450 122,56 768 1690
370 811 5090 38 830 361. 4 2270 194.0
100 3000 18840 2.816 280 790 4953 40.7 810 7.1 2242 108.5 2500 120.0 753 1760
105 2857 17940 3.105 390 769 4830 42.8 850 352.9 2214 200. 4 2550 117.7 78 1831
110 2727 17130 3.404 ) 860 %8 2188 208, 2 2600 115. 4 24 1903
115 2608 1 3721 400 750 4710 45.0 80 3.8 2162 213.2 2650 13.2 710 1977
120 2500 15710 4.05 410 732 4500 41.3 880 3409 2138 217.9 2700 1.1 2052
125 2400 15070 440 420 5T 4480 49.7 890 337.1 215 22.9 2750 109.1 684 2129
130 2308 14480 4.76 430 98 4380 52.0 2900 107.1 672 2207
135 222 13050 513 4“0 632 4280 54.5 900 333.3 2092 2280 2850 105.3 680 2287
140 2144 13450 5.52 450 667 4190 57.0 910 30.7 2070 7.2 2900 103.3 648 2368
145 2080 592 460 652 4100 59.8 920 326.1 247 238.1 2950 101.7 638 2450
470 638 4010 62.3 030 322.6 2024 243. 4
150 2000 1 (%7} 480 625 3920 64.8 M0 319.1 2008 U8 7 3000 100.0 628 2533
156 1035 12150 6.76 490 812 3842 47.6 930 313.8 1982 254.1 3500 8.7 538 3448
160 1875 117720 7.20 080 312.5 1962 250. 5 4000 75.0 a1 4500
165 1818 11410 7.66 500 600 3706 70.4 70 300.3 1942 2647 4500 6.7 418 5
170 1765 11080 8.13 510 588 3003 73.3 980 306, 1 1922 20. 4 5000 60.0 377, 7040
175 1714 10760 8.62 520 577 3620 76.0 0 303.0 1902 215.9 5500 5.5 342.2 | 880
180 1667 10470 9.12 530 566 3552 7.0 6000 50.0 314.2 | 10140
185 1622 10180 9.63 540 556 3485 601 1000 300.0 1884 281. 4 6500 4.2 289.9 | 11830
190 1579 910 10. 16 550 545 323 85.2 1050 285.7 1704 310.5 7000 Q2. 208.3 | 13780
195 1538 16.71 560 [V 3361 8.4 1100 2.1 1713 340. 4 7500 40.0 2510 | 15830
p—
Fig. Q. 159
TABLE OF “L.-C CONSTANTS,” ean check the performanee of this converter INTERMITTENT RECEPTION

FREQUENCY AND WAVELENGTH—
KENNEDY SHORT-WAVE CONVERTER

Vst Mr, James T, MeGillicuddy. Akron.
rhiive
vy 1y In the articte, ©1, F. Coil Dreslan,”

L Cliford ¥, Benton, which appeared in the
April, 1as2, Issue of Ramo-Crarr, mrention is
made. In the second parngraph. page G258, that

S eondition of resonanee i the same. no
martrer what the frequeney may be. and the
it L. O, ¢hart iz as usefnl as ever. s it

shoes the T 4. constants for all freqnencies
wrween L0 aud 42 ke thus taking in all
of  the  frequencies bsed in LI amplitier
dewjsrn” What ix Lhe “L. ¢, chart” reforred
toin this article?

(AL A table showing  T.C,  constants,
warelength and frequencies, appeared o the
Jaly, 1401 Iasne of Ramo-CrafT. in the article,
“Now to Fizure the R, Sceondary,” by CHI-
ford K. Denton. A more complete table, ar-
ruteed  to cover (he requlrements of his later
article on LI coll design, is reproduced as
Ihe, Q. 154,

), 2 Lapio-UnaFr  Data Sheet No, 63
degeribex the Kennedy Model 54 tlebe Trot-
lort Short-Wave Converter, but it does not
siggest any way by which the Service Men

WAVE LENGTIl TABLES,

Table Showing the Relation of Weve Length, Frequency, and
the Product of Inductance snd Cspacity, In Oscitlatory
Circuite—Continued.
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when operanting it on any of the severnl tuning
bamds it covers.

(A.2) A tabilation of short-wave stations
which may be heard is available

For reference of Service Men, the following
representative  list  of  short-wave stir. lons,
which nnder average good conditions tuay bhe
recelved on the “Globe Trotter,” is glven, to-
gother with the approximate dial settingzs at
wlhifch they may be received.

hial Hlentifieation Meters
40 WaXN K. Dittsburgh, Pa, ...
i A Nanen, Germany L.
Hn WOO, Atiantie ‘Phone, (N.Jo ..
T4 Itngby. England. 'Phone ... ...
T Amatenr ‘PPhone o.LLoo o
15 WrNK, Pittsburgh, I'n. oo .ans
18 21RO, Rome, Ttaly oo oaan
14 GHSW, Chelmsford, England
20 FITN, 8t Asslse, Freanee oo
2] PMIC, Berlin, Germany ..., .
o8 KES, Rolinas, California ... ..
a8 WINAYZ, Springteld. Mass, ...
0 WXK, Pittsbureh, Pa. o..... ..

o WUNAF, Schenectady, NY, ...
30 WND-WOO, Deat Beach, NI .

G0 Trans-Atlantie "Phone .., ...,
QU-106 dmatenre "Phone ooy
Ao 45 Adrpkee Commumdeation ...

25 VEGGW Downanville. ont., Can,

26 VEOGW Bowmanville, Ont.. Can,

a0 HIRD, Hondaras, .0 oL

20 WsXAL. Cinelnnatf, Ohio . ...

2 IRE. Heondnras, G oo, .

20 WiXL, Bound Brook, N, I, ....
o5 W2NIE, New York, NY, ......

10 Amateur 'Phone ... o0 .. 5
15 Abrplane ‘Phone ... .
£ Television  ..........- 0500060
30-55 Toledo. St Paut. Buffale, De-
troit.  Indianapoliz, and 8t

Louis Poliee ... ot R5-200

70.7%  Fast Lansing and Chicago Police 85200

www americanradiohistorv com

(1601 Mr. Joseph. Ttk Center. New York.

(2.1 On several  reeefvers that 1 was
ealled upan to serviee, T notieed that the set
wonld function normally for a few lhours and
then., for no apparent reason. would e ont,
A complete text of the reesiver shows nothing
wrong : what ix the tronble?

(A. 1) Thix department has received a num-
per of inquiries concerning  this  problem of
sintermittent reception.™ s far as we have
heen fihle to determine. thepe is Do tixed rem-
cdy that may be applied to all recelvers.  In
one instance. it was fonnd that the first andio
transformer was defective,  Now the pecnliar
thing about this transformmer  was the  fact
that aecoeding 1o analyzer readings it was
perfectly OX, bt when it was replaced by
another, the set functioned normally.  This de-
fective transforner was removed to the shop
for test., bat nolhing conld be Toumd wrong
withe it.  Mowever. it was found that when
tested “hot.” the primary was gronnded to
the core, The moral, then, is to test the audio
teansformers when “hot.”

In another ease. a defeetive resistor {in-
cidentally, also in the swdio cirenit) enused
the tronble, This vesistor had an intermittent
short that only manifested itself when warm.

(.2} In certain models of denerat Motors
receivers, the vohume control does not seem
to funetion preperly. When low volmne s
desired, the adjustment i =0 eritical that it
i almost impossible to regntate it Upon
measnrenent,  the  corvect  valae of  volume
contrel was found in the cireuit. What remedy
do you suggest?

(A.1)  Since you do not mention the par-
ticular model set yon have in mind. it is
rather ditfieult to answer your problem  <pe-
citically.  In general. however, the tronble is
cansedd by too mneh plekap by the aerial. Oune
sohition that we have tried thar worked sue-
cesstnlly was to conneet a fixed condenser of
o) 1-mf. in series with the antenng,
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RADIO-CRAFT KINKS

Practical hints from experimenters’ private laboratories.

(PRIZE AWARD)

A.C. “B” UNITS ON D.C.
By Vincent Kramer

XPERIMENTERS do not scem to

have struck upon the little kink illus-

trated in Fig, 1. It shows the

manner in which an ordinary “B®
climinator designed for A.C. operation may
be used to supply the various “B" poten-
tails required for u radio set when operated
on a 120-volt D.C. line.

B
voLT LD C20

90
Ty 8" BATTERY=e:l,
prrm e e ey oc .
S +
T v > Ouov
— +AC 1
Hps] TT T T H cH. [} Sw. |
H —— T : .
i to Osov.
el | T J_ ..
HE =0 4o
e £5 "
i E — T T O B-
H
IS
L + oC.

Fig. 1

Mr. Kramer's idea of a wniversal power unit,

Disconnect the A.C. portion of this circuit
shown in dotted lines and run two leads
for connection to the 110-volt D.C. power
outlet,

A word of caution: Make sure that the
rudio set is not grounded; otherwise, some-
thing will blow out if this unit is plugged
into the socket hackwards, in fuct, the
author recommends the use of a fuse in each
side of the line as shown by |7

A CHEAP “B” ELIMINATOR
By D. E. Black
H¥ experimenter may not be aware of
the fact that a very simple “B™ elim-
inator may Dbe constructed at low cost
through the use of a conple of ordinary hell-
ringing transformers. As illustrated in Fig.
2 these should be of a type which delivers
12 volts at two of its terminals, with a third
conneetion at 6 volts. ‘Fhe plate eurrent
requirements of small receivers will be met
if a type "0l tohe is used as the rectifier:
its plate and pgrid are linked together, as
shown,
The output voltage for the output nudio-
tube is the dircet comnection marked 150

Eand

CH.1

Hov,AC.

Fig. 2

The cconomical “I¥ power unit,

$5 FOR A PRACTICAL RADIO
KINK

As an incentive toward obtaining radio

hints and experimental short-cuts. Ranio-
Crarr will pay $5.00 for the best one sub-
mitted each month. Checks will be mailed
upon publication of the article.

The judges are the editors of Rabio-C'Rart
and their decisions are final, No unused
manuscripts are returned.
these simple
preterably type, on one side of the sheet,
giving a clear description of the best radio
“kink” you know of.
irce-hand are satisfactory, as long as they

Follow rules:  Write, or

Simple sketches in

explain the idea. You can send in as

many kinks as vou wish. LEveryone is elig-
ible for the prize except emplovees of Rapio-
Crart and their families.

This contest closes on the 15th of every
month, by which time all the Kinks must be
received for the next month.

Send all contributions to Editor,
Department, ¢-0  Ravro-Crarr, 98
Place, New York City.

Kinks
I'ark

volts plus: two additional, lower potential
leads may be obtained through the use of
a fixed resistor of about 15,000 ohms at K1,
to deliver about 90 volts, and resistor 12,
variable hetween 0 and S-megohms may
be used to adjust the detector plate poten-
tial to exactly the correct voltage.

As illustrated, the choke coil shown mav
be the secondary winding of o Ford spark
coil; the fixed condensers from these coils
may be connected in parallel to form the
required filter capacity indicated at C.

Tracing through this circuit we find that
the 110 volt AC, fed into the primary of
transformer T1 s stepped down: 6-volts
output from part of the sccondary drops
to a little over 5 volts when it is applied to
the fikunent of the tube.

‘The 12-volts output of this secondary
may be connected as shown by the solid
lines in Fig. 2, resulting in output voitages
not exceeding the line potential; by conneet-
ing transformer T2 as shown by the dotted
line, breaking the I2-volt lead at X, the out-
put voltage may he doubled at a sacrifice
in output current,

IMPROVING SUPERHETS'
SELECTIVITY

By C. S. Culp

I} writer had a D.C. Victoreen super-
heterodyne which was not selective for
present-day conditions and which did not
bring in the high wave lengths; cven with a
potentiometer turned fully on, that is—
towards the minus side, the circnit could

not be made to oscillate. The writer pro-
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© e TG 1r BEC g f EEC ]
a % % ;
'
4 4 A »
LET-L LET-2 LET-3 LET-4
Fig. 3

Tuned LEF. Transformers

cecded to work out the circuit arrangement
iltustrated in Fig, 3.

By a simple process of tuhing the prim-
ary cirenits of the LE. transformers through
the use of Pilot Capacigrads C it was
possible to obtain  sufficient selectivity  to
separate nearby broadeasting stations, re-
gardless of the length of the aerial. At the
same time, the circuit could be made to
oseillate by variation of the potentiometer.
These condensers have a range which varies
roughly between the limits of 100 and 500
mmf.

ANT. DUBILIER

00043-MF. (SHIELO) R
r ' ———— e ————
[* '\ B
™ WAET
' 1
By g
L 20 { H
--OHMS } 1
| g i :
'_ [ '
f ;!
T8 i
A= KF, h
i

‘BHI3S V.

Fig. 4

L gimeple booster unit,

A SIMPLE BOOSTER UNIT
By Theodore R. Sayre

M ANY radio receivers, particalarly those
which employ a blocking tube as the
first amplifier in the set, lack sensitivity
when used in localities remote from broad-
casting  stations.  To meet this condition,
the writer uilt up numicrous hooster units
of the design shown in Fig 4 Tube V'
way be o standard type . for operation
on dry cells, or it may be of the ALC. type,
its fikunent lighted by means of a small
transforiver.  The  entire unit  must he
shiclded, as indicated by the dotted lines,
All leads must be kept short, particularly
the control-grid cap lead of tube V. The
output R.F. transformer R.VT. s an un-
tuned unit such as the Dubilier Duratran,
Coil 1. should be compaet: It may be made
by winding 125 turns of No. 28 D.C.C. wire
in a single layer on a onc-inch tube 1y,
inches long. Tuning condenser ¢ mayv he a
Cardwell type #0783 Midway Condenser bay-
ing a capacity of 000365-mf.; for other
tuning condensers it will be necessary to
slightly change the number of turns in coil
I. to match.
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Beat This Record!

31 Countries and 5 Continenis
in One Month-—wﬂh a 727SW

For the First Time
in Radio History— NET
the Best AND the
Cheapest . . . . .

The Silver-Marshall all-wave 727SW (550 to 18,000
kilocycles) is a receiver that cannot be outperformed
station for station. It has 10 tubes that all operate on
. both broadcast and short-wave. Automatic volume
contirol that eliminates fading on distance tuning.
Meter tuning. Fractional microvolt sensitivity. 10ke
selectivity. And it has an EXCLUSIVE S-M feature—
COLOR TUNING. It is a dial on which ALL the bands
are accurately calibrated. It is as easy to find HRB,
Tequcigalpa, Honduras. as it is to find KDKA. Let us send you a photo-
static copy of the 6-page
The price of the 727SW chassis and speaker (factory log G. H. Hanson, in Maine,
wired and tested under the personal supervision of got on his 727SW in less
McMurdo Silver) is $58.51 NET. than 30 days. It covers

every continent, very
Tear out part of this page—pin a $5 bill to it with your name
and address. and the 727SW will be shipped balance C. O. D. nearly every state, and 31
Play with it for 10 days— give It every operating test. And if foreign countries! And he
it is not the best receiver You ever luned. return it and your
money will be promptly refunded. has just bequn. SILVER

The 727DC (550 1o 15 00 kc) chassis and speaker for operation 7~ MARSHALL,

with the new Eveready Air-Cell battery is $40.87 NET. Wrui . Inc.

for delails. — 6413 W. 65th St.
. Chicago. U. S. A.

D Enclosed find $5. Send

SILVER-MARSHALL,I LT,
. ten day trial.
. Y | nc. /// ] Please send me FREE a copy o
P G

. H. Hanson's log.

6419 West 65th Street  Chicago, U. S. A. it

Name.
Address. __..__. .
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Short-wave
MOLDED
Coil Forms ™

Four or five prongs . crereereees 25C €ach
Molded socke!s \uth ]
locator ring—
Base mounting
481X 4-prong ... 25¢
481X 481Y S-prong...... 25¢ 4517
474 Lammated socket
deprong . 10c
" 475 Laminated socket
S-pronyg 10¢
Grips larg: or sinall wires
casily. Guanl  hewps  an-
tenna frome grounding  on
chassis.  Binding nur cannot
come off amwl become  lost.
Antenna-Ground
Binding
Posts ... ... e 10¢

Binding Post

949 FFP Dise adapter for bring-
i ont  filament  and  plate
from pentode tulee to provide
filament  and  plate voltage
for np(mlmg short-wave  con-
verters e ... 60c

Adapters to provlde any type con-

sections desired. New type for

testing six prong '57-'58 tubes, the

G-2 Diode and '82 Mercury Recti-
fier. Write your requirements.

3-4-5-6 Prong Speaker or Cable
Plugs
905L and 906L Latch Lock An-

alyzer Plugs [-pronw . $3.00
with a-foot cable g(slg
Gaprony .
B with Jefout cable ... 550
954DS 965DS Adapter for use with
— B4l six prong top, tive prong
hotrom . 1.25
PIENTEL 964DS e with fonr  prong
| |I Twit tenn 1.25
K 954DS Adapter to use with 9905
w center locking stud - ... 1.25
iy 954-KPC Pentode Adapter. ('on-
ﬁl‘ neets catlusle to plal-- Used
for ranl('ulu; 240 with 247 1.00
r4. I'entonde tubes . 5
904-KPC 247 Pentode Tubes . ... 1.00
954-FKP Pentode Adapter with
resistance in tilatneat reducing
5 volts to 2.6, For putting
247 Pentode tubes in 171
sockets - e 1.25
954.DS for 171 § pull are
954 FEP conmeeted  in series pair 2,00

Send for Price Sheets—Dept. R

ALDEN

MANUFACTURING CoOMPANY
BROCKTON MASS.

AERO WORLDWIDE |

SHORTWAVE
RECEIVER

Listen
InDIRECT tog
London 1"aris, Jter-
itn. Buenot Alre: aml
other  broadeuasting  statlons
throughour the world via short waves,
Your ordinary recelver cannot tune in
these v wave  stations,  WORLID-
WIDE RECEIVER gets 14 10 331 meters.

AERO SHORT WAVE CONVERTERS
Convert Your I'resent Set Into a Short Warve
Super-1leterodyne
A.C. MODEL $12.50- -D. C. MODEL 511.50
AT LAST: The Perfect Auto Radlo ONLY $20.00

Buitt by oneers In the manafacturing of Ayte Radin
We zuarantec 1000 miles radlus
of receptlon. A masterplece of

Rulin  Engincering Liatest
model & Tube Aern Pentods
Aute Radie.  Frice of set only

$£20.00, Set colnplete with tubes

batteries, dynamie speaker, an-

tenna equlpment and nolse sup-
3. $39.50. Send for

L] c.hlog.

CHAS. HOODWIH COMPANY

Dept. T-15, 4240 Lincoln Avenue Chicago. Iiinols.
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DRY ELECTROLYTIC CONDENSERS
By HERNDON GREEN

TRING the past year the dry clectro-
Iytie condenser received inereasing at-
tention from radio set manufacturers,
radio  experimenters and  Service  Men.
The reason for this popularity is not hard to
nnderstand when we consider the relative sizes
of paper condensers mul dry electrolyties of the
rating. A\ $-mf,,

sime eapacity awd voltage

4ou-valt paper condenser, as indicated by A in
Fig. 1. averdges abont 14 cubic Inclies, while
a dry electrolytie. B0 of the same clectrical
chargeleristics,  measuare . about 34 cuble
inches,  To the manufacrurer and sct builder

this small size means a saving of space and
nuicerial ;o to the Serviee Man it means a con-
sitlerable simplification of the problem of re-
Hacing bulky tilter condensers that have gone
defective,

Common belfef to the contrary, the dry elece-
trolytic condenser does not differ marerinlly
from the Jigukd type, which has been in wide-
~preid use for seven or eight years, It over-
comes the main objection o the “wet™ type—
spilling of the electrolyte—Dbut it contains an
clectrolyte Just the same, 1t is dey in the =ame
sense that a “dry cell” is dry: that is, the
clectrolyte has oo low a viscosity to run or
spil), regardless of the position of the con-
tainer. W\ review of the fundamental theory of
clectrolytic condenser operution will undonbt-
edly help make the action of the “dry™" type
nmore clear.,

‘The eleetrolytic condenser vonsists essentially
of a so-called rectifying or “valve metwl™ im-
nersed in au electrolyte together with an in-
netive electrade, The latter may be an addl-
tiotal bar or xtrip of metal, or may simply he
the container holding the tluid clectrolyte,  Its
anly purpese is to form an outslde couneetion
for the clectrolyte.

Severul metals, nnder proper comditions and
with the proper clectrolytes, show “valve™ ac-
tion ; that is, they allow current to flow only
in one dlrection, For commercial  purposes,
however, aluminum and tantalum are the only
sirtisfactory metals for the purpese,  Of the
two, aluminunt 1s more widely nsed because it
i cheaper and works with les< corresive chei-
eals than requlred for tantalum,

g, 2 shows the eonstruction of an  cle.
mentary electrolytie condenser, which consists
merely of an anode of pure alnminnm nmersed
Iu o sointion of borax, hovie acid or phosphates
and water,  The metal container, wbich is the
citthode or Inactive electrade, is usually copper,
but aluminum that is not guite as pure as the
anede Is also used commercially with steeess.

A number of theortes have been offered for
the operation  of  the  celeetrolytic  condenser,
but 1the most commonly aceepted one will be
ziven,

Suppese we conneet the eell to
direet current, such as ordinary

of
Hed

o soluree
Datteries,

shown in Fig, 2, with the alnminum anode posi-
tive and the container-cathade negative,

The surface of alumimnm is always coated
with a thin film of oxide due to its exposure
to the air.  (T'his is why aluminum cannot be
soldered by ordinary methads)  This natnral
coating of aluminum oxbide is a poeor conductor
of electricity. but it is so thin that it Jdoes
nor  appreciably  limit the flow  of  current
through the cell, Consequently, when a voliage
is tivst applicd (o the cell there will he o cotn-
paratively  heavy tlow of carrent. Also, be-
chuse of the poresity of the oxide coating, soue

illnstrating representative elec-
trolytic condenaers, The ounc in the foregrownd
hug a capacity of ebowt D mf, switable for
bypassing purposcs,

A photegruph

of the electrolyte may seep through the pores
and attack the alminum, causing the forma-
tion of more oxide. ‘The flow of cirrrent “ion-
izes™  the electrolyte, and  negatively-charzed
oxygen “jons™ are liberated at the negative con-
tainer,  PThese are attracted to the positively
charged alnminum anede, which nentralizes the
negatjve electrons,  Oxygen gas js liberated.
only to be entrapped in the alumimme oxide on
the surface of the clectrode. Secause of the
high electrical 1 tance of the goas, the -
rent through the eell gradually decreasex as
ore md more gas s eatrapped, until foally
the flow of current ceases altogether,

This process iy ealled “forming™ the cell.
An o ins<nlating medinm—the  oxyoen gnse—i
“forwed” on the surfuee of the alnminwm and

(Countinned on paye T798)

o

ALUMINUM — =
ELECTRODE f,,.%
FORMING
BATTERY

&.,_ METAL

CAN

)

s

WITH ]
ELECTROLYTE \_
T T T T

-

Fig. 1, right.
Fig. 2, upper left.
Fig. 3, lower right,

Forming an
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Relative &ize of electrolytic and “paper” condensers.
electroliytic condenser.
A “ralled” dry clectrelytic condepser,
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(Countinued  from puage

In order that the light and «dark cureents
may be of the proper vitlue so s to Keep the
pieture of the proper sladde, a0 test deteetor
ix provided. It compares the vilue of the out-
pit current, both light and dark, nud provides
a means of adjustment,  On long distanee tele-
phone circuits. a certain amount of artenuatlon
ar lost of current strength takes place, e
compensate for this loss. vacunm-tube repeat-
et~ are placet along the line at intervals of
approximately Snomiles on cables and 1530 miles
o open wire,  Repeaters are imdaetive cotpled
amplifiers, with a low amplitication, and are
used on all long distance telephone lines,

At thie peceiving ewl the incoming currents
are again boosted by n terminal amplitier, and
a tilter is provided ta separate the modulated
1o00-cyele wave from the 480-cyele wave 1hat
over the sanw wires to control the mo-
W, Two stages of transformer-coupled
amplification amplify  the 1500 cvelr currend
andl 1t s terminnted aeross the Hght valve

Ax the name implies. the Hght valve acts
as a valve or cheek on the amount of 1zht
passing throngh it The ameunt of lght it
will pass varles as the strength of the current
throngh it The valve consists of a thin rib-
bon of durnluminum, one and one half inches
long. hield in mechanieal tension in a strowg
mitgnetie feld of constant strength. At vest.
the faee of the ribbon obstruets the passage
of light which passes through an aperture to
the filmn If. however, a 12000 eyele current
tlows throngh the vibbon, o foree is produeed
that eauses it to vibrate 1300 times i second,
A= it vibentes, part of the aperture opens
amd light is allowed to pass. The greaier the
nagnitude of the eureent, the greater = the
displacement  of the ribbon. and the greater
the  amonnt  of  light  passing through the
apeermre,

The sonrce of light is a small, high pow-
ered lamp of constant light intensity. Three

lenses gnble the beam through the light valve
and forns it on an nnexposed film,  This tilm
i of the same size as the transmitting fil,
and #s rotating at the same speed and in the
same manner.  The image of the light on the
fitm ix of the same size as the ariginal jmage
amd traees o series of adjacent lines just as
the transmitting image does. When the film
is developed, o negative of the oviginal posi-
tive results.

The Control System

Motors of the phonic-wheel fype are nsed
to drive both the scadlng and the receiving
machines.  The rotor of the motor is of jron
amd has ten teeth, el the spdor is composed
of four magnets,  The eprenene applicd to the
magnets s one that pulsates in value. 1f the
moror is bronzht to a spesd of sueh value that
whet i tooth is appreaching a pole that pob:
hecomes magnetized, and when it is leaving the
pole, it loses its magnetism, a pulsating 1orgue
ix developed tending to tuwrn the machine, A
heavy tiywheel, containing mercury, Keeps the
specd constant,

A large tuning fork., which
natural frequency of abour Gikeyeles per secs
snd, controls the specd of both the semding
amd the reeeiving motors,  This fork is 1o-
cated at the transmitter and there ix a similar
fork at the receiver. The contrel fork, like
a buzzer, is kept in vibration by means of
1wo magnets, the fork interrupting the enrrent
throwh them,  Twao other sets of contacts make
ol break connection when the fork is in vi-
pration, one of which interrapts a 1lo-voh
b, current through the moetor causing It to
turn at a certain speed,  The other set of
contarcts short circults the output of a 4%0-
evele vaeuum  tube  oscillator which, passing
throngh a filter and terminal amplifier, goes
out on the line.  Instead of o steady 450-
eyele current being sent over the line, there
ix a 4R80-eycle current interrupted 60 times &
second.

At the receiving station the interrupted 480
cyele oselllations are amplifiecd by the ter-
minal amplitier and  divected inte the proper
c¢hannel by the  confrol  tilter,  They  are
passed through another amplifier and then inta
a relay.  As the spurts of current enter the
relay, it is caused to operate in xynchronism
with them, making and breaking a 110-volt

vibrates at o

D eireuit At drives a reeciving fork of
the same type as  the semding fork, in syo-
clieonism with i, A local T10-volp cirenit is
intercupted by the local  fork  contacts and
drives  the loeal motor at  exactly  the  same
spead that the motor at  the  transmitger 2
tweing driven.

[t is absolutely essentinl that the two ma-
chines e started at the same instant if the
pieture i to be continuons. Tooinsire surh
A condition, the operator af the sending sta-
tion &tarts both machines together.  Communi-
cation s tirst establlshed by qelegeaph. me-
chanienl  printer or teletype. and  then the
trin=mitter operator semls the e 1300 aml

the intermpted  A80-cyele waves.  Faeh man
then brings his syuclironous motor to speed

by means of a hand erank. At the Teeeiving
station i a start key, which when operatel
changes the picture amplitier into a detector
by o change of grid bias, At the same time
the output of the tube Is transferred from the
lizht valve to a rvelay that operates the cluteh
on fhie motor shaft,

The  1X0eyele carvier operates this relay
whicl, by means of a loeal magnetie elreonit.
holds back the cluteh. When ready to start,
the operator at the transmitter presses a Key.
which releases hix own cluteh and at the same
time short cirenits the 1300 cyele wave for
an Instant.  This short opens fhe receiving
relay causiig the eldeh to be released by the
mitghet. A powerful spring cngages the elutch
so that it turns the lm holder,  This takes
so little time that the two tlim holders start
practivally together,

The  4%0-cyvele eontrol system has  the  (Hs-
advantage that modnlation  often occurs he-
fween the picture carrier wave and the con-
trol oscillations, eansing bhands to appear on
the picture.  Af the strength of the 4R0-eycle
wive ix considerbly reduced, this modulation
Is eliminated, but in =0 doing, the effeet of
noise energy inerveases and results in poor con-
trol. To eliminate sneh difficilties an inde-
pendent sy=tem, cilled the constant frequency
control system has Dheen inaugorated at some
of the stations,

Various line conditions have different effects
o trnsmitted pictures, A level change, that
fs, a2 sudden change in the strength of the
line current. will cause a picture to change its
shade,  One part of the pictnre will be of @
deoper, darker shade than the other, Nolse
will canse spots gl streaks, and poor syne
chronism  will i ragged outline.  Modu-
lation of the picture carvier and the control
earrier will eanse a serfes of alternate light
and dark bhands aeross the picture,

Use of Telephotographs

Telephotographs  are nsed, for {he greater
part. by the pewspaper trade.  Photographs
can be sent swiftly and cheaply to all station
points.  Almast every daily puper has at least
one or two telephotographs in i1, although they
are noet alw; w0 labeled.  Another large part
of the business is in the form of brokers hond
fssnes, It is necessary to have the advertise-
meat or anpnouncement in the papers of dif-
forent large eities at exactly the same thne,
Time is valuable and instend of telegraphing
Iengthy amdt minute instruetions, the ad is pho-
tograpbed ad sent over the telephone wires,
Pleturex of criminals and  their fingec-prints
ean be quickly spread over the entire eountry,

Another use of the telephotogriph is in send-
ing written signatures. A man ¢can send to
his bank for money under his signature, or
identiiention can be made by means of hand-
writing. In times of war, the apparatus should
prove invaluable for transmitting mups and
papers.  Technieal drawings and cireuit dia-
grams ax well as legal documents can he sue-
cessfully  gransmitted.  Nerays are often sent
hetween eitles when a doctor wants the ding.
nosis of another surgeon in a distant  city.

While the mechanism for the transmission
of photogruphs over extensive distances has
been primarily develeped for nse on telephone
lines, it wonld probably he suitable for the
transmisszion of photos by radio if atmospheric
conditions were =uch thnt stendiness of crans.
mission and freedom from interference  could
e assured.

www americanradiohistorv com

747

€RO-SLEY
7 TUBE
SUPERHETERODYNE

At an Amazingly
Low Price

The Crosley
FORTYFIVE

The Crosley FORTYFIVE is the last word
in radio design and performance. The
beautiful front panel is finished in Adam
brown. A pleasing two-tone effect is
accomplished by an overlay of stump
walnut veneer which decorates the front
panel. Fluted pilasters support the arch
of "V" matched rose wood. The top and
sides are finished in Adam brown.

The 7-tube superheterodyne chassis in-
corporates pentode output and variable
mu tubes, continuous (stepless) tone and
static control and on-off switch, illum-
inated dial, volume control. Full floating
moving coil dynamic speaker is used.
Never was there a greater radio value.

Prices subject to change. Any Federal
or State taxes which may be levied
must be sdded to this price.
Montana, Wyoming., Colorado, New Mexico
and west, prices slightly higher.

THE CROSLEY RADIOC CORPORATION
Powel Crosley, Jr., Presiden:

Home of "the Nation’s Station”—WLW
CINCINNATI

YOUWRE FHERE WITH A CROSLEY
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DEALERS and iake advantage of our offer —

SERVICEMEN

{ilve 10 your cuxtomers lhe advantgge of huying first-
quallty  llcensed 1L.e' N, tabes at prices that are
exceptionally Jow, \We carry the lurgest varfely of tubes
I the world, many for speclal purposes. and eiery tule
Is reply hle wilhin 3 wonths, prouding tilament i
nat burnt gut.  We efther have the tube you reguire

Tubes

(This_offer is good witil Juie

17 UY-227 Tubes FREE with
every purchase of 100 Assorted

7, 1932)

or we wlll make it for you.
COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT
Order froni thls page—Reinlt 0% with order, balapee C.OL1. Al prices
are F.O.IL. FACTORY, Newark. Nnlpments go forward express or parcel

poit,  No order for less than $3.00 accepted.
YPE ANY QUANTIT
UX-20JA—ninplifler oF detertor ...ovuuiurernruannannsnencenenns $0.30
UX-226 — A qpdller ... ... ... .30
UY.227 —AC wmplifer oF detector. cve e veenneraneeenenn. s .. .30
UXAZ1A—Power vuipat amin for A or D4 operatlon, Y amp....... .30
UX-171 —same characterbiles as 1718 on tungsten Alzment, Yy oamp. .30
UX-240 —besigned for lupeidance @il restslance coupling ......... 40
UX-120 -lPovier @, useld In lasy atage of awlo freg. ..... 40
UX-199 —Detecior and amp. tube, lung Drongs ............ 40
UV-199 - Sume characteristles gy UN-199 only .40
UV 199 —snd Base, Tuis 0 2lA Iase, ... 40
UX<112 —Power amplltler 1ube, % g, ... .. 40
UX-112A—Power amp. tube fir low cur. colaump., 4 .40
UX.200A-—Dictertor  Iube  peranmemnded  for weak
receprbon ... L.l .40
UY-224 —AC scieen grid ampll .40
UX-245 —fp'oner amplifier . 40
UY.247 —Pover penlode .60
WD-1l —Detector Mup. .60
WD-12 —Detector Amp. ..., .60
UX-230 — Dy cell amp. arw etor, 2 tolts ..., .60
UX-23) —Dry cell amp.—last andiv stage. 2 voley .60
UX-232 —Diry cell screen grid amp., 2 volts ......... .60
UY-233 —lover vpdlter Pentede, 2 valts, . .85
UY-238 —=uper comtrol <ereen grld amp. .60
UY-236 Rereen Grld Radlo Freg. Amp. .85
UY.237 Detector Amplter ............ .85
UY-238 —ower nmnpilifler Pentode -8%
UY-551 —Varlable Mu ........,.. DGoaDonos .60
I UX-210 —For power amplifier, high 1oltage 110
TYPE A UX-222 —Nereen grld radlo frequeney amp, .......... 1.10
Caesium *hoto UX-250 —1’ower amp. used In last stage of audlo freq. .o L1
Cells, mernll RBallast 1ube to proveny fubes In set from Llowlng out.... 110
lengih 43,7 Speclal super-sensithie 200A detectar tube........... 60
$7.90 Sveclal super-sensitive  Audio Freq. 20H1A... .60
‘ Npeclal  super-senslilve Radlo Fredq, 2000, . .eeevrvennnnrn.s . .80
Spectul 172 AC 14 amp. extra couted filamenl—good for electr! .60
T-14 (201A High Mu) high emlssion ................. 60
Nwlteh tube, 201A or 112 ur 171 double Hfe .. 60
Adapter tube 226. 227, 171A, to converl hat. 60
UY.227A—A¢* amplifler or detector, same as 7 {but quivk heal .60
UY.224A—AC screen grid amplifier, sane ss 224 (but quick heater).. .60
RECTIFIER AND CHARGER BULBS
125 M{L rectlfylng tube (B. I.) (Raytheon Type) ............... 0COBEoOaEE00 o
6/10 amp. trlekle charger bulb (Tuhgar Typed ............ T T
2 am. old and new type vharyger byt ill<i_$1.00) (Tungar Type)
5 and & wmp. charger hulls (1t $5.00) (Tungar Type) .........
15 amp. charger Lulbs (Tungar L8
Rectifying Tube especially dJe<lgned for u-e with I'reshman Master *
brass hase, Lmhed QUARKEEY L. e e Doooog T T
TYPE R UX.866- Hot tathule Mercury Vapor Malf-Wave Reciitier (Heavy Duty

UX-280 —Hot cailunle Mercury Vapor Full-Wave Rectltler as U X388 20

Coe-fuin Photo k:
UX-281—Hot tathmle Mereury Vapor 1alf-Wae Rectlfier

tells, overall

length 3-1/16%, UX-87)—Hot Cathode Mercury Vajor Rectlfer ........o....
$5.90. UX-280—Full-Wary Rectitier  for Hlgh  Eml<slon
UX-281—Hull-AWate  IectlHer o venennevanneennssinnsssrorinenonns
PHOTO CELLS
Pliotuelecirle cell, “Ptasslum™ Type @ ............... D 000GOSOBGOCE A .85
Phatoelectric cell, ~ium” Type A ... d
Plotvelectrle cell, ““Caesium™ Type R l
lTELE¥ISICIN TUBES =
Tellon Reflectron Neon Televlslon Tuhe, 17 Cathade Square ype C... ... 3.85 — 1 el
Tellmn Neon Telesision Tube, 12" Cathode Square Type V . ... 385 | H)x(::g; 1:'”:"‘,",
Telion Nean Televiclon Tube, 17 Cathode Saquare Type Xouwnooornoon oon 3.85 L L

ARCO TUBE COMPANY,

38-40 Park Pi;ce, Newark, N J.

TYPE V
Telesilvom Tuhe
™ snare
alhorie, over-
all slze 2%xg7’.

$3.85

TYPE X
Television Tube
17 square
cathode, overs
all size 14~
T J%". $3.85.

40
...... 110
Type .85
Type d
Type
T3 pe
Type

Type
Tpe

POLYMET PRODUCTS

- —— e e o — — — e —— —— ——

The new 1932 Pol t
POLYMET MFG. CORP. l new olymet Catalog
834 E. 134th St., New York City

Send me your new and valuable catalog of |
quality replacement parts.

Adddress
City S, 3
[ Jobher [ Dealer

. State
[ Service-Man

|

I i

| crease your business and your
|

!

World—Known
World—Accepted

plete dimension data and electrical specifi-
cations of the parts used by leading receiver
manufacturers. You can purchase identical
parts from your local jobber, and give “guar-
anteed” service work—a sure way to in-

MAIL COUPON FOR YOUR FREE COPY

gives com-

reputation.
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HOME RECORDING

Wontitued from puyge T2G)

The following detnil description will =show why
the home recordist will find 1t practically im-
poszible to proditee his own duplicates by the
Uprocess” system,

The Instantaueous record is

dubbed onto a

saft-wax dixe, the surface of which is then
trented—usually, Ly dusting with very tine

graphite to make its surface conductive,
An eleetrical connection is then made to 1his
graphite =urfaer and the soft-wax fmmersed in

an eleetrapiting hath, After a ecertain time.
during which the plating solution is kepy in

motion, with respect to the wax, and the cur-
rent densities arve carefully  contrelled, there
is deposited on the surface of the wax a layer
al copper,

Niwee the graphite layer upon which his
capper s built s rery thin, and very uniform
in character. the copper “plate” which has now
heen foarmed will fie tightly into eaeh of the
minnte grooves on the wax.

In Flx 3, for example, the davk portlon rep-
resents the eross-section of the grooves on i
soft-wax and thercfore the shided portion rep-

ents the eross-xectlon of 1he copper which
Iwen plated onto the sarface of the solt-

wirx,

This copper layer when separated from the
WAX constitntes an exact copy of the original
vecording, except that 1t is *negative™ in ehar-
acter.—that is. bearing vidges whee the orlgi-
nal or poesitive record bore greores. This 1hin
tayer of copper. anly & few thonsandths of an

inch thick. is ealled a aretric, or sometimes a
master negative.”

Alter belng reinforeed with a backing of
thicker metal, it may be used in the reconl-

press to make just a few of the famlliar black
pressings or finlshed records,

For the amatenr whao only wanes a fow coples,
the productlon of thls murreix will be as far
s he peed have his commereial stiddin go in
the processing ;. but I several hundpsd copies
are required, then it would be anwise o try
to met alonge wirth this one marrix for rhers
would be grave danger of loslng the entire
recordin: beennse of some accidentnl  damage
to it.  ‘Therefore, an additlanal electroplating
pProcess st be resorted 1o i vrder to pros
vide etnough stgmpers for use in making lin-
ished recomds,

Obtaining Multiple Stampers

The first of these steps |= to
the matrix or mastor npegatire to
O mare  master  poxitice  records,  sometimes
Known as mother” vecords, which aee In atl
respects shmilar (o the Jinizhed record, exeept
that they are composed of meial tinstead of
the familinr black compoundy ; these heeome
the new source from which are derlved. Iy
clectraplating, as oy thegatlver stampers s
may he required for use in produclng the fin-
ishieddl or positlve rocopds,

The final step fn the process of praducing
0 ished pecord is the pressing of the black
componul, or “record stock.” using a stamper
as a dle,

The record stock ix heated an a steamtable
nutil it bevomes quite soft. rolled into o plastie
hall. and then plaeed on the stamper. which
is heated by steam inside ghe press to maeh

eleciroplate
obtain one

the same temperatire as the stoamtahle,  ‘Ihe
press js then elosed and then the record ma-
terial mwler hydranlic pressiree of more than
a ton per square jueh. is o pressed  Into the
ntinnte sound-grooves of the stamper, Cold
witter is then tiened into the Hes, aned after

itoshart interval the press ix opened and the
revord separated from the stamper, It is then
reddy for immediate nse {f desired. This op-
eratinf is repeated as many times as required
to provite the desived mmber of copdes,

An Alternative Recording Method

One method, whereby enples have boen made
fuirly  snecessfully, uses the hame recopdist s
vriginal metal reearding as the wax master.
the dise being treated the same as the wax
by zraphiting the sutface amd then electrn-
plating i1 to obtain o copper negative. The
process from here on is the same as dexeribed
ithove,

The only objection to thls method ix the shal-
tow groove. for in making the orlginal cut the

VOoutinued on page Tady
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THE RADIO “TREASURE” FINDER

(Continued from page T17)

The Receiver

The receiver is of conventional design, cm-
ploying a sereen-grid type "32 R amplitier, a
1ype B0 detector, and o type ‘33 pentide audio
amplificr.  The set is therefore very sensitive
when nsed with a pair of hemdphones,  The
plate eirenit of the sereen-grid tube, a= shown
in the diagram of Fig, 1, comprlzes a tuned
ILE. transformer of the plug-in tule hase type,
covering the 190-200 meter baml iy proper
tnning of the plate and grid circuits and by
proper manipulation of the screen-grid potentinl
iy means of the series resistor RS the eireuit
may be brought into a0 high state of sensi-
tivity or It may be mnde to oseillate, The
arrangement of the parts of the reeeiver are
clearly shown in the photographs,

0BJECT—

Fig. 3
At 4, lines of force in free space. At B,
the ficld when a metullic objcct is present.

Iioth tran=mitter and receiver units are built
completely on shelves which are then mounted
within the luop boxes on angle supports. Bimd-
ing posts are included so that the batteries and
loop can be quickly connected, It will be
noticed that a center connection  is nade (o
the loop of the transmitter. A hole is drilled
throngh the box for this connection,

The knob of the tuning condenser of the
transmitter and the on-off switeh are placed
on the ontside of the box <o ax te he aeeessible
to the eperator.  Oee properly tuned the only
thing that need he touched axain is the “on-
ol switch,

The receiver box, lhowever. lus projecting
through It the kaobs of the two variable con-
densers, the sereengrid  variable rvesistor and
the on-off switeh,  Two hitding posts are also
mounted on this bhox for the hewdphone con-
eS|

By following the dimensions given in Fig 2
and the vidfous osrrations, amwd the values
given In the list of pares, litele ditieolty should
b experienced I hoilding the devies and mak-
ing it work., ‘Tests <hionld e niole by walking

around =ome piece of metal of known location
and carvefully observing the cffect of the signal
in the hendset,  In this way you will become
fumilinr with the apparatus amt learn to in-
terpret the meaning of the signal as regards
the Jocation and size of the hidden object.
Rudio Scrvice Men throunghout the country will
tind that treasure finders of this type conn be
buitt and suld for n largge profit.

in testing this “treasure” linder, several pre-
cnttions  should Dbe taken,  Iirst, the test
shonld be coustructed out in the open with no
metalic ebjects near it.  The transmitter and
peceiver shonld then ba set up on two wooden
chaivs or boxes and the distance between them
varied until the greatest sensitivity is secured.
They should then e monnted on the carrying
pole as iHustrated in Fig, 2,

In giving the vonstruction detnils we have
stated that the length of this pole ls six feet.
This is the length that we have found to glve
best resutts, but it might change with slght
variations in tube veltages, type of wood, ctc.

List of Parts

The values of the parts necessary for the
transmitter illustrated in Fig, 4 are as fol
lows:: C, .00020-mf, (variable) ; C1, .00025-mf.
(ixedr 3 2, Smf.; K, 1 megohm; k1, 19
ohms,

The parts necessary for the teceiver illns.
trated in Fig. 1 are as follows: Two lam-
marhind ,00025.mf, nrldget variable condensers,
¢, €1 one Polymet 00025 mf. fixed condenser,
C25 one Polymet 0005 wf, fixed condenser, G35
two Dotymer S.mf, fixed condensers, U4, €55
one Z-megohim  resistor, 113 one 21z-ohm re-
sistor, RZ: one 0-100,000-0bm variable tesistor,
R3: one Air King plug.in {ype, 100-200 meters,
LT o audle - freguency  transtormer,

*, L]
1005 “’r’"""]“ 30
!
Y pe al v

N

) A-"c( g'm-“

Fig. 4

Sehemativ cirenit of the transmiticr,

It might be well to emphiasize at this time
that gowd results might not he seeured ot fiest
wrind, After Iuilding the treasure finder, it
would be well te eheck over the conncctions
and  the mechanical construction for errors,
After thix has been done, proceed with an
actuil test,

Some men. upon reading a deseription of a
deviee in a nugazine, deeide that it wonld be
better with o different arrangement of appa-
ratus, either clectrically, mechanically or both,
To suel men, the anthor suggests that the
treasire finder he construeted as deseribed, and
if the results are not to thelr =ntisfaction, any

and all devices may be

TUBE BASE COIL AND
. SOCKET - 4 PRONG Rl
LooP 52 ! RET

30
cap Ve 6

tried-—hbut not until the
finder has heen built as
shown. llowever, I be-
Jieve that when once

AFT 33

~|

Hi

vy == R T

constructed, there wlll
be no need for any
chunges,

4 Sehematic cirenit of the

CT Fig. 1
4

AAA
VWi

receleer. It ix a three-

tube receiver emwploying
o sereensgridd R am-
plificr, three-element de-
tector and a pentode
outpiut staye. An ercel.

B-" "B+

& et contrel of volwme
PHONES i accured b rariing
rexistor R,
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No. 550

OSCILLATOR

Licensed by A. T. & T. Co.
& Net to dealer
18 $30 list
%
21
If not at your Jobbers we will ship

direct when remittance accompanies
order.

Net to dealer
with output meter

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
kc.) and intermediate band (120-
185 kc.). Sharp 2d and 3d har-
monics for 260 and 475 kc. Oper-
ating instructions attached in case
cover with shielded wire leads.
Very compact. In leatherette case,
6x11¥%4x5% 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.
transformers, adjust i.f. transform-
ers, check oscillator stage and de-
termine sensitivity of a receiver. A
necessary instrument. (et yours
todayv. Write for catalog of serv-
icing instruments.

et |

Readrite Meter Works
17 College Ave,
Bluffton, Ohio
Please send all information about
Readrite Oscillator and other service

|
|
|
|
instruments, |
|
|
|
|

AT (5 a6 060 00000000005000000500008000003000

| BT 1 T

| Gty eeier e ieneeer Stateeeneeennns

1 e e s s o —— ——— ———— )

Readrite Meter Works
Established 1904
17 College Ave., Bluffton, Ohio
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THE THEORY AND CONSTRUCTION OF ATTENUATORS

ntents deseribed the “charaeteristie impedance”
of the circult when looking into both the source
and load endds of the line,

In order therefore, to fultil the circuit re-
qutrements for fmage impedance, and charac-
teristie impedance, the two must he equal, amld
upon completion of the design of the pads, this
will readily be seen,

aving discussed the varfous problems that
must he considered from an impedance mateh-
ing standpoint, our next problem ix to analyze
the manner in which pads functfon in the
transmission cireuit.

1t is the purpose of rhe writer to lead up
to the actual design of the pads by the method
of “approacih.’  TFor. having (hreshed ont the
various problems associated with the cirenit,
the design of the pads is then reduced to the
ximple provess of substitution Inte the working
formulpe for the pad under consideration,

Continuing now with an analysis en pads,
it was stated in the flrst part of this paper,
(May, 1032 jssne) that pads are vsed to cone
irel the tevel of the energy entering the load,
We o are principatly interested then, in deter-
mining the relative amonnt of ewrrent and volt.
awe appearing at the load,  In Fig. 8 isx shown
an tHY-type network working hetween a source
impedance Zo and a toad impedanee Zo.  Now.
reforring to Fig, 9, whieh is the equivalent
vireuit of iy, 4, it ean Le scen that if we
wish to keep the enrrent I2 and the voltage V2
at the load at certaln flxed vahies, with a
supstant voltage V1 impressed across the inpuat
varmiinals of the pad. the values of the resist-
snees used in the pad wonld have certain pre-
Jetrrmined values In order to give the correet
loss between the inpnt and output terminnls.
The values of these resistances are determined
by the impedances between which the pad s
working and the ratio of the enrrvent or veliage
wn the input slide. to the eurrent or voltage on
the ontput =ide of the pad,

{(Continued from page 727)

Tet us return how to our own problem urder
cousideration, that of designing a pad to give
a 20-decibel loss. We have determined that

If the voltage Is vediced to of its originat
10

valne, or in the order of 10 to 1, the voltage

ratio is 10, and cxpressed Iognrithimiceally this

loss is 20 decibels,

Suppose we wish to reduee the voltage only
a small amount, or in the ratio of 1,12 1o 1.
We would then have only a T-teelbel loss in the
cirenit, which is  comparvatively small,  Now
suppose we wish to set up a Lnee loss, in the
order of 100 1o t. We then wonld have a 40-
decibel loss,  CTaking these three cases of 1-,
20-, and 40-decibel losses, aud impressing vari-
ous values of voltage Vi oat the inpnt termi-
nals, let us see how the pads that we would
have to design, wounld vary, in order to keep
a constant voltage V2 oar the output termingls
of the pind.  In Table 3 are given the values
of resiztanees as used in the serles amd shunt
arms of “I7-type pads, when working between
200-, SO0- and HO0-ohm impedances,

Now, using the 20-decibel loss as a reference
level and referring to this talle, it ix <een
that to obtain a 20-decibel loss the series arm,
Z1 is 82 ohms, and the shunt arm 42 ix fL4-
ohms.  when working  between  two 200-o0hm
impedanees. With these constants, the ountput

1
voltage woild be the

10
voltagze, Or, if the input veltage is 1.5 volts,
the outpnt veltage wonlid he (15-volts, and the
voltage would have been dropped 1,353 volts,

Now assume that the fnput voltage is (168
volts and we stlll wish to maintain the output
voltage V2 ac 15-volts. The veltage ratio. is
BRI

value of the input

or 1,12 or. a t-decibel loss is obtained

a3

in the cirenit,  From Table 3, for a 1-decibel
Toss, the serjex arm Z1 is only 5,65 ohms, where-
as, the shunt arm 72 goes up to 1760 ohms,

From 1he simple laws of current flow, this
can be understoml; for to obtain only o 1-
deeibel Joss, we o not wish to introduce a
lapge amont of series resistanee, as this wonhd
impade  the current flow, which is what we
wish to avoild.  ‘Fhe voltame drop in 1his ease
i< only 165 minns 15 or 018-volts. There-
fore, the series arm Z1 mnst be very small,
and ix but 5683 ohms. Adlso, the shunt arm
Z2 st he very large, =0 that very little
eurrent will be hypassed or shunted from the
load, and asx can be seen, its value is large,
Difng 1760 olims,

Now comparing the 20-deeibel loss to the
1-decibel toss, in order to obtaln the same out-
pmit voltage with different input veltages, the
series arme A1 for a 1-decibel loss is only bhtid
ohms, and for a 20-decibel loss is 82 ohms,
The stnmt arm 22 for a t-decibel loss is 1760
ohms,. and for a 20-decibel loss is only 404
ohms. Therefore, to obtain a fairly large loss,
=nell as 20 decibels), the seriex arm is quire
large and the slmne arm comparatively small
tcompared to the load impedance,) In this
case, (he current witl be impeded by the large
series arm, thereby dropbing the voltage con-
siderably, and at the same time shunting it
from the load by the comparatively smatl shant
arm, thus ereating the fairly lnrge loss desired,

For a small loss =uch as a 1 decibel, the
serfes arme is very small and the shunt arm
very large as compared to the lomd impedanee.
In this case. very little voltage drop Is en-
countered  in the series arm, and since the
shunt arm is very large, very Httle enrrent
will be shunted from the load.  Therefore,
practically all of the origlnal eurrent will enter
the  bad, therehy  obtaining  the small loss
desired,

(Continwed vn page TH1)

Mr. SERVICE MAN
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YOUR REPUTATION

FOR DOING SATISFACTORY WORK

YOUR GREATEST ASSET

Guard This Reputation!

GOLD SEAL Radio Tubes, RCA Licensed,
are built to standard specifications—are
double tested at the factory. The second
test, under the supervision of GOLD

SEAL Sales Engineers, assures you of that
EXTRA “BIT"—THAT SATISFIES.

on which you are working. And, yes,
there are photo electric cells ready.

GOLD SEAL Sales Engineers have de-
veloped a special *SELLING PLAN?" for
the Service Man. It’s yours—if you will

mail the coupon,

There’s a GOLD SEAL Radio Tube for
every radio receiver—for any television
receiver—for that public address system

Mail Coupon TODAY !

5 Central Ave., East Newark, N, J.
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OPERATING NOTES

(Continued from poge

model QOX, have given trouble owing to in-
termittent or po reception,  Although the com-
plaint has all the symptoms of an open veiee
coil, removing and  re-inserting one or both
of the peotodes will prodoce no click in the
dymimic speaker. These chasses have a five
terminnl  strip, illustrated in Mg, 3, loeated
in e rear of AT behind the reproducer,
e to vibration or otler cnnses, the 8erews
holding the conmecting link  across fertminnds
4 amd 5 become loosened, whleh opens the voice-
coil cirenit cansing the above complaint,

Another mundel, namely the 68 manufactured
by the same company, presents a number of
diffienlties.  Thix  receiver is a  radio-phono
combihation, with remote tnning. The remote
conteol unit which is loeated in tlhie front of
the chassis I3 enclosed in a shleld to service,
which requires complete removal of the chassis,
The most common troubles of the remote-control
unit Iie in 1he “off-on™ switching mechanism,
which is a relay composed of two coils. an
armature suud  twe  contacts,  The complaint
will b that the set cannot bhe turtied “on'
or that it eannot be tnrned Coff,”

Normally, when the on™ hutton is pressold,
the armature of the relay snaps to the right
atul engages two copper contacts, thereby clos-
ing the primary ecleenit, e to e heavy
current drain of the reeciver, especinlly when
the phonegraph has heen in operation, the are
tereated by the engagzement of the armature
amd  the contacts: soon  corredes or burns
away the ends of one or both of the contacts,
preventing the ket from beivg scitehed an™
O other oceazions, the are will canse the arma-
e to spot-weld 1o the contacts, resulting in
a  condition  where the receiver  cunngt be
sweitehed “off.™"

In some eases, where the contacts have not
DBeen burut away amd ave only corroded amd
Dlickened, it is possilde to clean the eontacts
with some very fine sandpaper or a magneto
files but in the majority of instaneces It will
b necessary to replace the contacts,

Wlhenever this remote-control nnit is serv-
fered because of the foregoing failure, it s wise
to conneet across the twe contacts a one or
two mf, condenser, eapable of working continu-
ously at abont 150 volts ACL to abisorh most
of the arc when the switehlng takes place, thus
avoiding future teonbles

Another serviee eall eoneerning
setomay be a request to iner the lenzth
of the remote-tuning-unit  cable,  where  the
owner desives the it placed at some distanee
from the veceiver,  The ealbles furnished for
this extension work are obtainable in different
Iengths and are similar to those already used
exeept in one detail. The terminnls fannedd
out at one end of the extension eable wmay not
correspiond  tg  the  famned  terminals  at  the
ather ewd. In other words, rleht-skle termlnal
Noo 1, at one emd. may be right side terminal
N 4. at the other.  Every eable shonld be

this mdel

HEIL

checked  with some continuity  deviee  and
nrked hefore installation,
The pilot licht nsed jn the remote taping

nnit = a miniatore 2%V, ndbh. When any of
the Duttons are pressed. the glow shonld dim.
tue to the method of obtaining  current  for
the bulhh.  Ilowever, should a 6 V. balh be
substituted, then instead of the Yight dimming,
it will hrighten considerably, when any of the
Imttons are pressed. This results in much

shorter Hfe,
The Kennedy 62

Only one serious complaint has shown up in
the Kenuedy G2 combination long- amdl short-
Wiave red When the tuning control of
the broadeast receiver is rocked, or moved from
one sbde te the other, or up and dewn, inter-
mlttent reception will yesult,  1The spme defect
that cauxes this complnint is also the reason
for an inoperative receiver,  The tuning con-
denser gang is mounted on  rubber  supports
Tor obvious reasons, The lead soldered to the
first stator section not being very tlexible soon

sinaps off its connecting Tng, becanse of the
rocking of the gang, resulting in the two
complaints, It will he necessary to remove

the gang shield to remedy the canse of this
frouble. To minimize the possibility of future
revcenrrences, this lead may be removed and
one that is more flexible installed.

B

Stromberg-Carlson 22

One of the new Stromberg-Carlson models,
the superheterodyne 220 perplexed soverg] Nerv-
fee Men, recently,

The recetver was inoperative, A thorough
check reveided an entire lack of plate voltage
at the seeomd LIEF stage. with correspondinsly
Towered voltages on other tubes, The 1 mf,
bypass condenser proved  perfect. “he ohin-
meter indieats] a o reststanee of  over  HOLOBO
ohms from the B4 side of the last L1I°, inter-
medinte prinary, ro chas=<ix; at the plate side
of 1the =ame winding it showed a reading of
only abont Toon ohims. . When  the sehematice
wins consulted and the cireuit traeed, it was
found tiwt the only pusgible sonree of trouble
wis in a shorted Oovl-mi, mica  condenser,
conpling the plnte of the secowd LI, tube to
the secondary of the last L1 transtormer or
citlhinde of the second detector, Fhix proved

to be fhe situation when the suspected unit
was testd [ is located at (he base of the
transformer within the shield, which is situ-

ated directly above the phonogvaph jack: its
clectrvical  conneetion in the cirenit ix shown
i the degail illustration, Figo 4,

The Besch 31

In the Boxeh 51 superhicterodyne, the closely-
conpled Tnst L1, teansformer has been o eans-
ing considerable annoyanee,  llere, as has heen
fonnd with the nntoned 190 cojls in previous
Spavten models, the prinsey amnd secondary are
wonnd  fogether to obtain a high degree of
coupling, e ry ix owound with cor-
ton=covered enamel w . while the primary has
only the enamel for insulation. DBreak-down
of the insulatiom at some point terminntes in
i shorted unit, which must be replaced,  This
comdition will be known by properly checking
the nnit with all leads removed, but may be
dedneed from a lack of plate voltage not at-
tributable to any other cause,

secoll

Fada Models

Reveral errors have heen made by Serviee
Men when atizning Fada Models 45, 48 and 49
sinperheterodynes,  These have occurred due
to the faet that the loentions of the differ
trimmers have not been known, ‘The 1F. in
these models i< 175 ke, The oseillitor (rimmer
shonld be adinsted at 600 ke the gang com-
pehEitor at 1400 ke, Phe fone 1. tuning
condensers in the 48 amd 4 models are lo-
cated in the rear of the ch: 1 bt the osell-
lator trimmer Is found between the pentode “47
and the type 55 tubes within the main shicld
hoensing, In the 45 model, iowever, the trim-
mers are lociated ax shown in the sketeh, Fig. 5.

Sparton, Majestic and Zenith

Noisy recoption on NSparton Model 581 re-
coivers has delinitely been triceed, inomany in-
stanees, to o fanlty  tirst ALK, transformer.
This nnir is situated nnder the chassis base-
<1 with the first AP tulwe, which s In-
verted, 1t is best rto replace the fransformer,
althongh a repair may be nunde by disearding
the transformer amd coupling the  first AL
tule to the detector by menns of resistance
conpling.

Many receivers, such as Majestle and Zenith,
bt especlally Sparton models employing  the

hand-zelector, develop noisy  tunlng. As the
cotdenser gange  is retated and  tuned from
broadeast band  to broadeast band, the neise

Examinatlon will not reveal short-
ing plates. Cleaning all rotor friction contaets
sometimes  helps, HHowever, the main reason
for thix treuble is due to tiny particles that
peel from the platex and =hort to ence another.

To eliminate this condition, all keads to the
condenser sections should be disconnected and
a high voltage applied to each section in turn,
Thix veltage <hould e as high as  possible
amd may be obtained from the receiver itself.
Al tnbes Int the reetitier shonld e withdrawn
to eaise the voltage,  With the voltage im-
pressidd on ench seetlon, the gang should Iwe roe
tated. Arcing at the shorted peluts will buarn
the particles and effectuate an eficient repalr.

Is beard,
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Centralab
Replacement
Volume Controls
and get the new
S0c¢ Edition of our

Volume Control
Guide FREE'!

This new Guide is just off
the press . . . It is yours
with an order of only FIVE
(5) Replacement Controls
at new low dealers’ prices.

NOW!
A Service Carton

of 10 Centralab
Fixed Resistors

Your own choice of resist-

ance values. Dealers list

price $3.00.
$175

FREE:

carton

with every service
we will include the
NEW QUICK REFER.
ENCE WALL CHART
showing resistance combina-
tions at a glance.

LABORATORIES

CENTRAL RADIO

930 E. Keefe Avenue
Milwaukee, Wis,
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hooks of the RADIO-CRAFT
the most complete and
volumes treating individuatty,

divisions of radie. Each book has been de-
signed to give radio men the opportunity
to specialize in one or more ol the popular
The
contained in these hooks will increase vour

branches of the industry.

Book No. |
RADIO SET ANALYZERS
And How To Use Them
With Full Instruetlons and Deseriptions
of Set Analyzers. Tube Chethers,
Oseillators. Ete.

By L. VAN DER MEL

This Dok explalns thoreughly the oper-
ation of et analyzers,  (ube  checker,
ascillators  and  other testing  egulnment
For every radie wan thii book i3 ex-
iretnely  helpful. 1t eovers every phase
of testlug and glres you valuable short
s upletely  illustrated with photo-
KTag and disgrams to factlitate the uso
uf ern  teésters,

The folimcing chapters brlety outtine
the contents.  INTRODUCTION  TIE AN-

ALYZEI: Fundumentals, Switehe AN}
ml DG, Yoltmeters,  Calibratha and
Desfgn: TrOUnRLE SooTING wWiTn

TIE ANALYZEI: " lagaithatlon of
Tronhle. Analy:is of Tronbtes, lisex of

fous  Anaiyzer Care nd  Malaten-

;. CONCLUSION.

Book No. 2
MODERN VACUUM TUBES
And How They Work

With Comoplete Teehnical Data on All

Standard and Many Special Tubes
By ROBERT HERTZBERG
MODERN VACH UM TURES deseribes
the fundamental electron theory wibeh is

the basis of all sarntin tmbe operation,
and  Koes progreszively from the <implst
two-eleiient tubes right up te the test
pentodes  and  thyratrns It written
tn clear, mile language wml s devold
of the mathematles which 1y uswally =o
confusing.  Valvable reference rharts and
characterisile  curves  of tandard 1
speclal tubes are to be found, also dlu
grams of saxkets aml conneetions
ore are ome of the chanrer The
Edlson  Effeet and The Elevtron Theory:
Electron Emitters and the lonkzation E(-
fect: The Three-Electrude Tube: \iennr
Tube Characterlstbes;  Pour- and  Flve
Flement Tubes; Light Sensitive Cells and

athier Npecial Tubes.

Book No. 3
THE SUPERHETERODYNE BOOK

All About Superheterodynes
How They Work. How 1o Build and How
to Serviee Them

By CLYDE FITCH

There no more Lascinatin jecl
in the Jarge array of radle elreufis than
the  famous uperhetermlyne  eireui
Whethier voir are o Servlee Man or experl

enter. firsi-Band  knowledge pbout  the
conztructlon  of  superheterodyne  receiver
ls very Taportant The hook on SBupwr-
hetervdybhes  ghy wlerlylng  priociples
of their conatrnction, right fr the vers
first et made.

The foliming Is a shart it of con-
tent Bacle Priociples of the Superheter-

w The Oselllatar: First  Petectoy
Single DI Tuning Systems; Interr
diate .\ ir Heemul  Dretector, At
Anig ni I'a [ eI VI T] L} 1 %
superhierprodly e lereiver sereleing

R heterpdyne,

Clip Coupon and MAIL!

E

BOOKS

Presented on these two pages are the new

authentic set

in the

LIBRARY—
ot
important

your

The

material each
which
Book No. 4

MODERN RADIO HOOK-UPS

The Best Radi¢ Clreuits
A Complete Compendium of the Most Im-
portant Experimental and Custem-
built Receivers

By R. D. WASHBURNE

ft Is fascknating tn the esperimenter.
or even 10 the up-to-date Nervice Man,
o take a comuiercial set aml o chanxe
it Intoy one uslng famous hookup  that
tx not found in any manufaetured set
Many excellent elreults hiave never been
mnmercialized, hut limited ouly 1o heme-
st hullder: Thomsands of these popular
clreults have been renuested from  thme
w thoe, amnl in thizs book we have n-
riuded over 15D clreulis, which Inelude the
fumou I'erldyne,  Cash-Box A -D.C.
Nel | others,

The eireuits cover the fellowing: Broad.
¢ast Reeeivers. All-Wave Receivers. Short.
Wave Rectivers, Converters and Adapters,
Televislon Receivers. Home Reeording Ap-

paratus, Automobile Receivers, Audlo and
Power Amplifiers, Power Units and Mis.
cellaneous Equlpment.

Book No. 5
HOw TO BECOME A RADIO
SERVICE MAN
How To Get Started and How To Make
Money in Radio Servicing
By LOUIS MARTIN

The anthition of any men In rkdle
today I to Dbecnune a first-grade Service
Man. It Iz nat ax dirieult g5 one wmlkght
l . but It cannot bhe Jone In a few

nths.  Followkig very carefully the
ddviee of Mro Martin, who has dealt with
he oroiems  of  thousands  of  Renre
Men, this book deals very carefully wlth
b essential  stages the  preparation
(U Ing a Serviee Man.

Heve ure (he chapters; The =mall In-
Nerviee  Man: advanced (on

refal  Aspects; The Radin Net; Se

eehnleal Conslderationa: Advanced Serviee
Imit Fach rhamter |5 avaln suhdlvided
m bring out In minuto detail every polnt
of importunece.

Book No. &
BRINGING ELECTRIC SETS
UP TO DATE
With  Pentodes. Multi-Mus, Dynamic
Speakers—Complete Information How to
Modernize A.C.. 0.C. and Battery Operated
Receivers
By CLIFFORD E. DENTON
= cauntry there are over ten mil-
eiectricall djeerated  Fegefve that
1 he muodernlzed-—by plarlng In them
new [y by spenker  equlpment
and  other  madern rovement Thls
busin of fwmprovi setd can Mo to
the esperlinenters amd  Service  Men If
[l qulekly  jump into actim
lte In this hook by Me, Denton, how

easily you ran madernlze any ohsalete set,

and  with Hrre additlenal costs,

lieve are the hilgh ilghts of this honk
Tubes  Avallable far Replacemenis; Elee-
trifying  Dtatters  Receiver L. of the

New am) ni-Volt Tulbes; Operating Sels

with Rlngle Conlrol; Conversion of A.C.

Rets fme L€ and D, Inte M.C.: He-

] w Oul Tibes with Higher utjut

Tulwe Linprovitge Ol Supers;  Loftin-

}\'lrhc Amplltiers;  Adapter and Thelr
€.

GERNSBACK PUBLICATIONS,

1 luive cireled below

are 1o semd me, and have

my temittance in tull, at the price of 50c each, when les

The amount of mny remiltance is.

INC. 96.98 Park Place,

the numbers of hook he
lefntted 200 for ovdering five

New York, N. Y,

than fiv

Circl mbers wanted 1 2 Ll 6 7
Nime Address
Cit tate
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knowledge; you will find them a real help
in your work and they will coniribute 10
money earning capacity.
books during your spare time at home.
authors of
known to evervhody.
radio man: an authority on the subject—
is thoroughty familiar with
he represents.

Read these

these books are well-
Each one is an expert

the field

Book No. 7
RADIO KINKS AND WRINKLES

For Serviee Men and Experimenters
A Complete Compendium on the Latest
Radio Short-Cuts and Money-Savers

By C. W. PALMER

It often hecoines neressary for experl
nters and  Rervlee Men to call upon
helr memory for sume short 1ut or ralin
wrinkle that will solve a3 problem opiickl
In buslness, ““short culs™ mean tinme and
money  saved, aml W the Servive Man
‘thme  saved'' means noney earned

Thls book i3 a combllation of important
radto  kinks aml wrlukles and dlscusses
anly such ltems as are constamtly used
todas

Here are some of the wmore Impartant

tor Introduction: Scrvicing  Xhort-
Testlng  Hquinment and  Mefers;
Vargu Tunes  and  Cirewlts Cnlume-
wtitral - Methads:  Ampliders @ 1*hno-
graph lteproducers; I'ower Xupply Eagulp
ent; voils and Tumlng Circults; Short
loud Tools and  Ac

car.

Npeakers;
visories.

Book Neo. 8
RADIO QUESTIONS AND ANSWERS
A Selection of the Most Emportant of 5,000
Questions Submitted by Hadio Men Durlne
the Course of One Year

By R. D. WASHBURNE

There has heen collreted o wide varkery
of questlons  which e poine  [nto our
editorlal offices during the pust two years,
and  only  those  whaox Silawel would
Benetit the anaiorlyy of men engaged In
ridlo have been Ineornoritml in this amaz-

ink questlon and answer ook,

The trememdously lng st of  tople
better  explaing  the  suhiects which  are
tieated,  Here are the thtles

Raddle  Nervickng:  Rereiver  Design:
Hame  Recording;  ‘eleviston; Sontid
[ nt;  Xhort  Waves;  Antenna
Operating Notes; Test kquipment: Tobes:

I ort-Wines; Tolice It Repro-

Superheterodynes: Autonntive Nefa:
f o Autonrutie amd i

o Aligning
Adapters;

note Con
Phnt

I'roveditre ;
Meaxuring

electriecity:

tus: BBand-Selectors; Unnverters;
Arddress bguipment; Midget Sets;
lators; Phonograph Ilekup
Book No. 8
AUTOMOBILE RADIO AND
SERVICING

A Compiete Treatise on the Subject Cov-
ering All Phases from Installing to
Serviclng and Maintenance
BY LDOUIS MARTIN
Automoirlle radlox are up and eoming,
and seimegue ha rviee them properl
It therefore bebooves ¥ou (o fea i
i wensely  lmportant  new  hook oo the
art of Automobile Radio.  The book 13
comelse, and full of lllustratien photo-

graphs, diagrams and hookupy
Here are only few of some of the
really interestlng ehapter btrovluction;
Automotive  Radle Teghallations: Complete
Drencrlitions T Commercial  Automerive
Receivers: Nenmvirlug  Automotive Iteceiv-
The Ienbtion Sysiem: Ceneral Ser-
Effevls of Tempera-
Conchusion.

vieg  Conslderations;
Puver Suppdy;

ture on
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This is perhaps the first real
opportunity that you have ever
had to build a radio library of
hooks that are authentic., right-
up-to-the-minute and written so
that they are easily digested and
clearly understood, Mail coupon on
the opposite page for your hooks.

Book MNo. 10
HOME RECORDING AND ALL
ABOUT IT

A Complete Treatise on Instantaneous Re-
cordings, Microphones, Recorders, Amplifiers,
Commercial Machines, Servicing, etc.

By GEORGE J, SALIBA

If there s one subject that is fascinating
to every radio man, 1t 1w that of Home

Recordimgz. O courss,  this solume = not
all on "Home™ recopding, but the mformatlon
containel thereln is important to commaeial
il mi, sl .n]nrunre_ [RIT4IIIEE o 3 and
others mterested tn this phase of rulio

The art of recording  and  reproducing
broadeast selections  is  hecoming mone -
portant  cvery day 10 radio men,  exports
meuters awl Serviee Men,  Hguipping dance
hallz, wulitorioms, churches, restanrants atwl
homes  with  publie addr=s aml  amplifiers
brings many extra dJollars  and  often an
excellont income

In this ook are found such topies as
Shiort  History of the Art;  Microphones;
Recomling Amplifiers; Cuttivg Heads; Tapos
of Records, Commerial Machines; Adiding
Recorders  to Reewivers;  Studio  Layonts;
Mechanical Fitters for Turntables.

BIG
DISCOUNT
OFFERED

I order to make N possible for evérsone fo huy
these Dooks, Lhe fifty (1) cents price has been
maide vnfform for all solumes  Yuu can hny these
1oks  separately, 1l you shouhl take alvantage
of our speclal wffer

When Five (5) Books
or More Are Ordered
Deduct 209,
from Your Remittance

sqopty NIF 10 the conpon Nielow
us togather with vour ealttance
or money orders  accepted.

All Books Uniform

il malkl It ta
ecks, slamps

The hooks in the wew RADIO-
VRAIT  LIBKRARY  gre g1l
~trletly  up-te-date, and

writ by men win
Kinew thefr subjects

The volumes are all
auaniform slze, 4 x 9
invhes, aml contaln on
MR average of 59 to 120
ilhstrations, Eaeh book
13 printed on fine hook
paper, and no eypense
has been spared to make
It an oulstanding value,
for fts edltorial eoments
as well a3 from Lhe
nuvhunleal stand-

nroint.
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RE-RANGING
METERS

(Continned from paye 728)

the meter shonld read at that line potential.
Finally, open the short-elreniting switeh and
virry the value of resistance 1T until the meter
readds 5.2, (1t might be well to repeat this
to check onr work in ecase the line voltage
varicd during the eatibration,)

The same procedurr may he used to ealibrate
a 150 V. seale linesvoltage neter, using the
transformer to measare the low A C, calibrating

potential.  Connect as in Fig. 1B, placing a
tempor:ny  short-cirenfting  switeh acrass the
variable resistapee R1T which here is shown

in series with the meter,  From the two biwd-
ing posts connected to the low-voltaze winding
of the transformer. mn a pair of lewds to
some source of low-voltage AU, <nell as the
filiment terminals of a radio tube socket, T'nrn
on the enrrent and read the 150 volt meter
with rexixtoe R shorted.  Next, alivide this
reading by 150 and then mnlriply by e Fi
nally, open the short amd vary the pesistanee
1 antdl the merer reads this compoted valhue,
NBun a pair of lewds 10 some saurte of low-
valtage ACL, suel as the filmment terminals of
a radio tube socket, CTara an the enrrent and
read  the 1M volt meter arith  rexixtar K0
slharted. Neoxt, divide this reading hy 1350 and
then mnltiply by 10, Finalty, apen the short
and vary the resistance IIT until the meter
reads this contputed value,

Increasing the Range
After the step-down arrangement in Fig 1A
is  eatibrated  as deseribed ouxing  elther
methady, it maxy e further ecalibrared for a
still higher valne,

Add another binding post nand between  jt
and one of the high-voltngze posts connect a

reslstor of about BOO0OD to 25000 ohims,  ‘This
vonnection is shown dotted in Fiz, 1.A0 A\ high-
voltage meter will e temporarily reguirved as
a standard.

With the cambination conneeted to some high-
voltage source, such as the unnreetilied A0
from a power pack, amd the standard meter
cannecied into the eirenit, vary this new  re-
sistance (R2)F until the S-volt meter reads
one  one-hinndtedth of that of the standard,
For example, if the standard reads 3200 the
other shiondd e made to readd 3.2 valts by vary-

ing the value of resistor R2. On aceount of
the hizli voltage, wxe ertreae cantion in thix

text : shut off the main supply when varying
the value of resistor 1220 which shonld he cap-
able of disslparing ahont 10 (o 12 watts<, 1l
will e necessary o inerense tlie lengih of the
Box to acconuudnte this extrp resistapee T
not try fo stoff i inta the Sdnel hoxo as rhis
will resnlt in poor insulation and radintion
With the above calibration the S-volt meter
will read St volts,

HOME RECORDING

(Cantinued  from paye TAR)

groove was compressed into the metal. no ma-

terial being remavid. Ax a resulr, the groove
is only about ould-in, deep, as compared to

the 00%-in, deep groove that is ent inte wax,
bitticnlty  therefore might be  experienecd  in
playing back wlth o <teel needle if the pickup
Wil turntable are not level,  This proeess is
not recommended (o many high-quality  copies
are desired.

In conchysjon, it might he stated 1har the
amatenr mast not expect too muech from the
“procesged™ records if his own aviginal is not
vevy gomd 5 while in “dubhing” even gomd ree-
ords there fs, as has been previonsly stiated, ot
loss i efficiency which cannot be avolded
amd i the original was only Tair. the new
record might b guite poor.  The oviginad ree-
ord muxt he cery good if (he copicx are to be
goad,  Otherwise, money spent will he wasted—
unless the capies ave degived for <eatimenial
repsons. Ax has been repeatedly  stoted. the
making of very goml records is not at all ddiftie
enlt it only eave and patienes in conjunction
with moodd apparatus are nsml,

Ingqulries  concerning  Iustuntancous Record-
ing are invited.,  Adddress plese (o the Home
Recording Doepartment of Rabro-Crarr @ enclos-
i a stamped, return-adidressed envelope,
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This Flaborate

EXPERIMENTAL
EQUIPMENT

GIVEN

TOALL Students

AT NO EXTRA COST

Size of Cabinet:

17147

Height, 221.”, Length,
Weight 25 lbs.

We give to every student without additional
charge his chemical equipment, including
fifty pieces of regular stamdard laboratory
apparatns amd supplies and forty-two dif-
ferent chemicals and reagents.

Opportunities in Chemistry

Chemistry offers those
who are ambitious and
willing to apply them:
selves conscientiously,
the greatest opportuni-
ties of any vocation
today. Industrial firms
of all kinds pay tempt-
ing salaries to get the
right men. Opportunities
abonnd on every hand,
. You can study Chem-
istry under the well-
known  instructor, T,
O'Conar Sloane, A.B.
AM., PhD), LL.D,

Dr.

Sloane

You Can Learn at Home

Our home study course, written by Dr,
Slnane TNimself, 1s practical, logical and
remarkably cimple, Tt is illustratedl hy so
many experiments that are performed right
from the start that anyone can thoronghly
| understaidl cvery lesson. Dr, Sloane wili,
inaddition, give your any individual help
vou may need in your srudies.

Fasy Monthly Payments

The tuition is very low. and ineludes yonr
laboratory outfit—there are no extras to hay
with anr course. You can pay in small
monthly amounts, and we show you how to
carn the cost of the whole course as yom yo
along.

CHEMICAL INSTITUTE OF
NEW YORK, Inc.
HOME EXTENSION DIVISION
(3 Park Place New York, N. Y,

Mail the Coupos NOW'

CHEMICAL INSTITUTE OF NEW YORK.
Home Extension Division
19 Park Ptace, New York, N, Y,

Please <end me at_onee, without any obllgation
on iy parl, your Free Rook *'Opportunlifes for
Uhenlsls,*” and full partleutars about the kExperl-
mental Equipment glven to every student. Alsa
please tell me ahout the latest reduetion in tultion
prire and your easy plan of payinent.



www.americanradiohistory.com

75t

ELECTRICAL

ENGINEERING
BOOKS SENT FREE

New Edition Containing 100 Pages

A-C RADIO!

We're £1ad 10 send a set lo your

home to examine and use us FLEXIBLE
your own for 10 days—to show MAROON
you that here Is the most up-lo- x VOLU"ES_'
date and counlete work on Elee- :‘m" Iy, t200
Husieatlons,  aleluxe

:,rlclt.\' ever published.  Wrltten
y CHOCKER of Velumbla 17 S el booK.
MILLIKAN of Calll. ~Teet, | et b v
—HARRISON of General Elec- 8. Covers every sub-

gold stamped blnding.

trie and 26 other noted Elce- jert in_ Elecirlcity—
trical Englneers. Starts off wlth Light, Power. Trans-
elementary Electrleity in simple, mission. tienerators.
non-technical language for the Motors, Switchboards,
beglnner  and  includes  every Radio,  Telephone,
Englueering branch for use of | Heuse Wirlnr, IXall-
exherts on the Job. LEbih e

Flecirlelty., the hlggest industry in the world. contlnires
to grow the most rapldly. And it ofters hetwer jobs.
blgger salarles and a  Drighter future than any  olher
ficll.  Every dollar, every hour invested in learning Elec-

tricity will come back to you a thousand-teld. Learn In
spare thue with these hooks at

one-fifth the cost of trade
LOOK IT UP! courses. Outlne for organized
Thousands of thess | 5tudy, auiz-questions aad a

sets are used as REY- year's free consulting member-

FRENCE  books b ship In the Amerlean Technl-
men  employed "y‘ cal  Nociety ineluded witheut
electrieal. ‘bullding oxtra cost. if You mall counon
construction  and  al- Liutuedlately.

‘The HFFY

led Hnes

INDEX puts_he | AMERICAN TECHNICAL
answers to 20,000 H

questdons  rlght  at Dept. EA-26 .
your Hinger tips. Drexel Ave. & 58th St., Chicage

AMERICAN TECHNICAL SOCIETY

Dept. EA-26 Drexel Ave. & 58th St.. Chicago
Please send for 10 days® free trlal R-volume set of Electrieal
Engineering iust off the press, snubject to return if I wish
to. {1 pay the few renis express charges on recelid of
hooks. ¥ou pay exhress if retarned.) If I derlde to keep
then, T wlll pay $2.00 after 10 days trlal, then $3.00 a
month unptil $34.80, special advertising wvrlee. 1s pald.
atter which hooks become my property,  Yeul's Consulting
Menbership te be ineluded free.

Name «.ooviiiiieiiiiiiins 08 00GEE6000000060 .o Cevae.
Address wa..enn 00000006 0a0R 0 GAG060MEE50aE5 Cetiieeeiien
Emploved by oo ian Bocoan00ca
Enmloder's Address ..., OB 00 600086008 8600000000000

"LISTENERS OFFICIAL
RADIO LOG

World Short Wave Stations — Police —
Aeronautical—Relay and Telephone Sta-
tions also Aeroplane and Amateur Bands
—Cross Tabulated by Call, Frequency,
tocation and
Time of Broad-
cast.

AR accurate up-to-date
32-page cafl . Con-
tains zil broadeasting sta-
tions from 15 to §50
meters with world - wide
and United States time
maps. Special illustrated
short-wave features—con-
tains just the Information
your customers demand—
good for advertising or
resale.

Jobhers, Dealers, Mirs..
Service Men—write today
on letterhead for sample
snd quantity priees.
Others send 25¢.

ALL AMERICAN
SERVICE
5707 N. Clark St
CHICAGO, ILL.
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(Continued from payge 7500

if the input
maintain

volts and
voltage V2

Now
we want to

voltage i 15
the output
15
at J15-velts, the veltage ratio s or 100, and
15
the decibel loss is 40, This means we nheed
to set up o very large loss. for the voltage is
0 Dbe dropped from 15 valts ta da-vaelts, a
decrease of 1883 volts. To do this. we should
need a0 very large serles resistancee and a very
small shunt reslstance, so that practically all
of the emrrent will be prevented from enter-
ing the load by o1y the linrge series arm, and
2 the very small shunt arnm. Referring to
Fable 3. it can he seen that to catse a 40-
decibel loss, the sevies arm Z1 is 99 ohms and
the shunt arm s hut 2 ohms. which exacthy
follows the reasoning as given above,
Comparing  thils 40 decibel loss to the 20
decibel loss, the series urms for the 20- anwl
Ju-decihel losses are 82 ohms and 99 ohms re-
spectively, and rthe shunt arms 404 amd 2 ohins

respeetively,  The values for the series arms
are sueh that a large series voltige drop is

encatmtered in them, being greatev in the 30
decibel ense. as wonlit he expected. The shunt
arms are quite different.

fu the 20-decibe] boss, the shunt arm is prae-
tieally of the value of the load impedancee,
i
so that only a vompuaratively large hypass effect
of current from the load is obtained : whereas.

in the 40-decibel loss, the shunt arm is only

50
of the value of the load impedance. therehy
shunting practically all of the current from

For a very Inrge loss then. the series
arms are veey large amd the shant arms very
small in compavison to the load impedance.
By inspeeting ‘Pable 3. it will be seen that the
varfous values of the series and shunt arms
necessary to give certain losses follow the sim-
e laws of current flow : in that large-decibel
losses require large serles arms anil small shunt
arms in comparison to the value of the lead
impedance. and that sinall decibel losses teguire
small series arms and Iarge shunt arms in com-
parison to the load impedance,

the land.

STATEMENT OF THE OWNERSHIP. MANAGE-
MENT. CIRCULATION, ETC.. REQUIRED BY THE
ACT OF CONGRESS OF AUGUST 24, 1912

Of Radlo-Craft. published tmonthly at Mt. Morrls., TIL.

for Apell b 1932,
Srate of New York
County of New York
LN

Befure me. a Notary Publle In and for the State and
coumy aforesald, personally appeared Irving ®. Man-
heinier, who, having heen duld sworn wecording to law,
depoges  and  savs that he 1s (he husiness manager of
Radio-Craft and that the foilowing is, to the best
of Biz knowledge and bellel, a i{rue stalement of the
onhership, managcinent. ete.. of the aforesald  publica-
tlen for lhe ddate shown in the above (aption. requlred

by the Act of August 24, 1912, embodied In section 411,
I'o~tal Laws and Kegulatlons, to wit:

1. That the names and addresses of the pnblisher,
«dlior. managing edltor. and business manager are:
Punlisher, Techni-Craft  Publishing Corp., 401

Wesley  Ave.. Mt Marrls, 111
Editor. Hugo Gernshack. 98 1’ark Plare.
Managing  Editor. R. D. Washburne,

New York (‘ity.

Husiness  Manager, Irving 8. Munhelmer, 98 Purk Place,

New York Clty,

2. That the owners are:
Teclml-t'raft  Pubtlzhing Corp.,

Mt Morrlz, NL
Hugo Gernshack, 98 DPark Place. New York Cley,

Rldney Gernshack. 98 Park Place. New York (lty.
1w Manhelmer. 93 DPark 1'lace. New York Clty.

2. That the known bondholders. mortgafees. and other
seeurlty  holder: ownlng or holding 1 percent or more
of total amount of bonds. mortgages, or other securliles
are: XNaone.

4, That the two parag&raphs next ahove. Riving the
names of the owners, stockholders, and security hold-
er-, Il any, contain not anly the list of stockholders
and security holders as they appear upon the hooks of
the company but alse. In cases where the stockholder
or securlty lholder uppears upon the books of the com-
bany g+ trustee or In any other fidueiary Telalion, the
name of the persoh or corporation for whont such
trustee s acting, s Flven: also that the gald two para-
grabhs  contaln  statemments  enmraclng  afflants  foll
knowledge and bellef as to the cirrumstances and con-
ditios  under which stockholders and security holders
who Jdo not appear vvpon the books of the combany as
trnstees. hold stock  and  recuritites §n g capacity  other
than that of a bona fide owner: and this afflant ha< ne
reason  tn hellese that  any aother persen. assoclatlon,
ar cofporation has any lnterest direct or Indirect In the

North

New York {'lty.
98 TPark Dlace.

401 No. Wesley Avenue,

:]nhll lsﬂlot‘k. bonds, or other securitles than as so Stated
y  him.
TRVING 8. MANHEIMER
Nworn 10 and subscrlbed Uefore me this 31t day ol
March. 1932

MATURICE COYNE, Notary TPublic.

S|EAD
(My commisslon explres March 30, 1034.)
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! W hatever

o HOBBY

you'll ind it in

4.Color Cover
Over 450 lllustrations
96 Pages—9x12 inches

R. HUGO GERNSBACK's latest magZazine con-
M tains the most important amd recent develup-

ments in Scienee, Mechanics, Radio, Television,
Aviation and Chemistry. For everyone, regardless
of age, EVERYDAY SCIENCE AND MECHANICS
will e found to be useful and instructive. Thoronghly
illustrated with scientific events from all parts of the
world, and belpfitl to thousands of high school, uni-
versity stuldents and instructors who wish to advance
their scientific knowledge.

Many excellent pags for the home workshop man
who finds pleasure in building things: experiments
in electricity, chemistry and formulas of all kinds.

Just to Mention a Few Departments

LATEST INVENTIONS
AERO-MECHANICS

SHOP KINKS

TELEVISION

EXPERIMENTS

FORMULAS

CHEMISTRY

WOOID AND METAL CRAFTS

RADIO KINKS
AND OTHERS

Special Offer!
8 Months for $].00

ON ALIL NEWSSTANDS
Mail Coupon Now!

EVERYDAY SCIENCE AND MECHANICS
100 Park Place. New York, N. Y.

T enclose herewith One Dollar for which vou are
to enter my subscription to EVERYDAY SCIENCE
AND MECHANICS for the next Fight Months.

RC-S

Name

Address

City State
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THE PENTODE SET

(Continued from page T380)

a strip of brass 133 -in
wide by S¥%-in long. This is bent so as to 1l
nnderneath the chassis between The front and
the rear walls, and is pur inte place afrer the
wiring is partially completed,

Wiring ix started with the

tiises are fastened on

Llament  cireuit.

Al Deaters are in servies,  Resistor o v oaimd
dial dght (360 are alse in sevies iy this eiyenit.
Next, the grid o« ts are wired, care helng
taken to wire correctly to the caps of the
pentodes. as indicated on the diagram. Sereen-
wrid connections are made at the “6G7 termi-

The cathode grids of the
conpected dlreetly  to the
cathodes within the tubes, olfmmating an extra
external connection on citel tube, Fhe rest ooff
the wiring is performed in the following order:
Pliate eivenits ; eathodes s volume control s by-
pass eoldensers s priney of antenna eonpler:
aud  seeondary  winding of  transfornier (57
to socket (B8,

The sectional rotary switel is wired in nest
Letters (A, I5 O, eter, marking contaets on
the dierant, de not appear on the swlteh, hui
the constructar may  pencil them in himself,
it e requives this heip. The choke (#Hn amd
the clectrobytic condenscer sections (349, 41, and
42) are wired in. thus completing the wiring,

In testing the set, the wiring is tirst checked

nals of 1the sockets,
four pentodes are

over )efully, then the primary of the ountput
transformer on  the dyniamic speaker is con-
nected  to posts 220 and The wires
from polnts C and 1oon the rotary switeh
are connected to the 2500-0hm field on the
speaker,  Aerial and groud wires are  con-
nected amd tubes are inserted in their respec-
tive sockets, placing shiclds over tubes (51
12y, amd (21, The 110-volt plug is placed

in the line voltage regulator and this, in turn.
i phigged into o 110-valt sonree. I the set
ix tested on 1G] first, it may be necessary to
reverse the ping to obtain correct polarity, be-
fore the set wlll play.

If any difficulty is experienced in controlling

11, oseillations, try  substitating 1004)- orF
S000-ohm resistors at (G) and (13, in place
of the 500 ohim values xpeciticd.  In extreme

cises, It may also be necessary to insoert HSO00-
ohm flexible resistors hetween the stators of
condenser sections «4) and (11) amt the sereeh-
wrid cli golng to the caps of tube (5) and
112) respectively. o the plate voltages are
too high when set Is nsed on AWC, they may
be reduced by Inserting a resistor hotween the
center-tap of the high-voltage windimg of (37)
and ground.,  Thus, with a carrent of 28 ma.
flowing, a WMol resistance will reduce the
voltage 28 volts,

Parts List
G174 (xshielded) triple va-
omshomf, b 11 170
§01-31 triple section metal
Ldemf, (T 14y

2060 bypass colldensers,

Ope Cavdwell type
riable condenser,

Two Nerovox (ype
case condelisers,

{Hie Aeruvox ty
(1K 3

one Aerovox type
23 mf,, (30);

One Aerovox type ES-248  triple-section  ¢lec-
rml\lh fondenser, tnocan 216 in. high by

n, dia. tS mf—i501 (4 mf.—347) (2 mf.—
4-) 5

e Neravex type
mf,, (22);

One Aerovox type 1460
mf., 126);
One Aerovox ty
denser, (19- A g
One Conold (shielded)
Two Conoid (shiclded
Two LLRLC. (Durhann
reslstors, 50,000 ohm, (20, 24) ;
Two LR.C. (burham)  type M.,
resistors, TH000 ohms, (41, 15 ;
tine LI.C, (Durlurnn type MU metalljzed e
sistor, 10,000 ohm, (20 ;
Two LILC, cDarhann t\m

emf,

a electrolytie condenser,

1460 mica condenser, (0Ol-

mica condenser, nl-

¢ 4461-21 double seetion con-

Antenna Coupler, (3) 3
RLE. eoilgy, (1o, ja6
Ivpe ML, wmetallized

metallized

Lo metablized ye-

sistors, H0.000 olim, (2 1

(e Rtandard mazda dial dight, 32 volt. 5.
aAmp. e

(e Fleetrad  type 2G-500  flexible resistor,
(13 N

e Blectrad type RI-202 vohwne-control po-

fentionnter, (8,
Twao Eleetrad type
13

with switeh, (440 ¢
2G-500 flexible resistors, (4,
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(DRY)

reputation for

Replaces
ing; more profit
customer

CONCOURSE

Electrolytic Condensers

Save Time and Profit
for Service Men

Considerably smaller and tighter
than wax paper condensers, yet
same mfd. equivalent. Working
voltage 450, peak voltage 600.
20% more capacity than rated;
very low powet factor.
tablished condenser with a solid
performance.
cumbersome
blocks in a jiffy. Easier setvic-
for
satisfaction
Types for every specification.
Get the complete story at once
. . . there’'s money

Condensers for YOU!

An es-

paper
you;

assured.

in these

Write or wire for
our complete
descriptive catalogue.

CONCOURSE
ELECTRIC COMPANY
389.409 Wales Ave, N. Y. C,

A with Automatic

¥ OMNIGRAPH

s Govt,

Hehonls

L AT HOME
c o D E Has Helped Thousands
l_T- Better Positions

Aullm:(-t Sclentlsts, and

NOwW! 0n

Depis., Future is Secure.

by Listening.

One Electrad type C-3 Truvoelt fixed vesistor.
[ Y

Five five-prong wafer-type sockets,
HA T T

one four-prong wafer-type swket,

Four hinding posts, (1, 21, (32, 53

(5, ¥2, 20,

1580

ST

(e TPrtest power transformer, secondary cen-
appedd, with J-volt filament for S nils

ST
one Trntest S0lenry (200 ohmy choke (4 g

One Best type AN 832 gectional rotary swife
equivitlent 1o J-pole, double-thirgw, (350
e Crowe moving Heht full vision dial, (360

(e Na, 16 minge sheet-iron chassks, 10-in, long
Iy Tla-in, deep:

Three shieclds for 1ubes, (5), (121, (21 ;

Two Aretirns 1500, REF, pentode tulws, 1o,
1202

One A returns 1360, sereen-grid tube, (21712

Two Areturns 12900 RUF. pentade tubes, 3

One dypamic repraducer eguipped with oo
olian tappx impedanee ontputg-transformer,

2a00-ohim tield, ¢l

One Clorostit S0-watt type automatic line volt-
axe regulator, (4a)

Note: Nnmbers in parentheses refer ta corves
spoding numbers marking parts on dingrams.

SET TESTER

TN

(Continued from puye

filament emts<ion and other factors, are readily

reflocted in the readings obtained,
The eouditions essentlal for the generation
of o=clllations with a vaenum tuhe are that

the qube be eapable of amplifying in a cirenit
having  inductanee,  capaecity  amd  resistanee,
with fecd-hack from the plate to the grid o
enit, the fecd-back  influenced by the  inter-
eclecirode capacity of the tube,

A comparizon of tubes with  an
standard of oscillation test readines
method  of  tabe matehing  which  eannot be
excellidd for the practical Seevice Man,  The
tubes psed in the tuned stages of a readio
receiver slonhd be of normal  eharacteristies,
and all <ueh tahes shonld he matehed as closely
as possible with the oscillation test,

Al of the Diatnometer eivenits arve mmply
protecied agziinst the hazards wanlly experi-
enced when  testing short cireuited clements,

avepringe
nffomls a

www americanradiohistorv com

thnnlgrapht leaches yoa easlly
use It Maoilels
THE OMNIGRAPH MFG. CO., 810 E. 39th St

Radioand Telegraphy

Land, Ships,

and Air—Your Career
Know Cede. The .\ulomalic
and quieckly. Leamn
$1: .-Hll Catalog Free.

C.R, Braoklyn. N. Y.

No Reason ﬁrmg{/

A

Here's b

the Rem edy
Ilie cheapest and dhe sl untenna for any set i8 The
fuproved  Dubllier  Light Socket Aerlal.  Plugs in  any
wwket  or outlet.  Ldeal  with  presenl-day  rallo  wels,
Cansumes ne current,  No long leads or unslghtly wires,
Ulilizes wirlng aml  transinlsslon 1lne  for long-dislance
slgnals.  $1.00 complete.

DUBILIER

Condenser Corporation
4377 Bronx Bivd

New York

UNIVERSAL

Startlin
Newe!

2-BUTTON
Y MICROPHONE

MODEL “ X’

S|ooo

Advanced 1932 superlarity at to-

Ay 's rk Dottomn prices,

high

Ramme
same  exchisive
Pure gotd con
Truralutain  dla-
Ix exeeptionally
Modal X se1< a

shandanls
feainre
taets,
vhragm.
ruggerd.

new high standard for

aualhiy ot 4 price thar
defies canipetition
g For gale by dealyrs
erenwiters New
{atalozue dla-
Erans now

with
ready

Universal
Microphone Ce., Ltd,
424 Warren Lane
Inglewood. Calif.,
U s A
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to others.

*57:50

Six Tube Super

Representatives everywhere can make big money this season selling the KARADIO.
No matter what others may offer, you can be sure the KARADIO will outperform in
Full details of complete selling rights and discounts will be sent ond

every respect.
Write on your letterhead or

immediately to servicemen, dealers and distributors.

AUTOMOBILE RADIO
EVER OFFERED TO THE TRADE - ---- - - -

The KARADIO, a superb new superheterodyne, is by far, different in every respect
Its unusual volume and distant.-getting qualities are preeminent.
Compact and easily installed—chassis cadmium
plated. New system of remote control makes tuning easier and more selective,
The KARADIO Superheterodyne Automobile Radio employs six tubes [3-3&'s: 1-37;
2-38's) and measures 91/5 x bl x 7 inches. Shipping weight is 20 Ibs. The complete
set includes PERRY RCA licensed tubes, remote control unit, super-dynamic speaker,
suppressors, by-pass condensers, battery cables and steel battery container.

10 feet of aerial wire required.

Greater Yolume and Distance

Easily Installed -- New Remote [Control System

send us your business card.

EXCLUSIVE TERRITORY NOW BEING ALLOTTED
DEALERS, SERVICE MEN AND DISTRIBUTORS

WIRE
OR
WRITE

MOST LIBERAL DISCOUNTS MAKE THIS
THE LOWEST PRICED

Only |

STEERING
COLUMN
i BRACKET

VOLUME
CONTROL

POWER
CABLE

The Remote Control Unit shows

clearly the diat, and how easy

accurate it is to tunme.

Illuminated dial makes station
figures visible,

PERRY PRODUCTS, INCORPORATED

(Legion Radic Mfg. Co., Direct Mail Division)

150 West 22nd Street New York, N. Y.

third switch blade, and the left one with the
fourth blade. ‘The switeh blades are Nos, 3
a4 from the bottom, the edge towards you.
Ree Fig, 1 for detajls, e sure that there
ix no chanee of the bludes touching the upper
contacts until connection with lower contaets
hins heen broken,  When the new cofllacts are
in place, and when you are swre that they are
O, tighten the serews holding the switeh in
place.  ‘ithe new contaets are conneeted to the
b.C, meter as shown in Fig, 1,

For neormal eperation of the nieter, lenve
the switell np. To reverse the meter for K05
sereen-grid) veadings on the 75 volt “C” blas
seale or reverse the D.C. filuament, push the
Butten down.

Multipliers

To make room for the {wo new switch mul-
tipllers M1, M2 and M3 are moved to different
poxitions.  Remwwe the serew holding M1 to
the panel,  Lift M1 up abont an inelt from
the panel, and bend the wires, making it par-
Aaltel to the panet. Ax the connecting wires
are not strong enough to hold it in place, ad-
ditional support Is provided by a picce of bns
bar. one end of which is fastened under the
serew holding the socket in plice.  Iiend this
s0 that Its end goes through the hwole in the
nurltiplier.  Thls will hold it in position; a
little sealing wax on the wire willt hold the
0ol in place,

temove the serow holding M2 to tlhie pane!
and unselder the connecting wires. One of
these wires woes to the upper spring of the
grid-test switeh, This wlre 1s replpced with
a plece of bus bar extending straight ap for
1% ins, then bent at a right angle towards
vou for abont an inch.  Solder one contact
of M2 to this bus bar. The other contact on
M2 is econnected to the positive post of the
4.5-volt test Dbattery. The hus bhar supports
M2 in a vertieal position between the two
.mcters and just above the socket.
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(Continued from page 7T33)

M3 ix treated in the same manner as MI,
the supporting wire golng under the head of
the serew holding the adjoining muttiplier. s
the holding serew of this multiplier will be toe
short, it shoanld be replaced by one of the
serews formerly nsed te hokl one of the other
multiplicrs. A plece of tape wound  areund
M3 and over 1o the hottom of the DU, meter
will held it in place.

Conneet the new switehes in” the positions
indleated in Fig, 2. These switelles shonld bhe
of such 1xpe that when released they will anto-
matically return to normal poesition, that is,
with the blade and one contact closed. Toggle
or midget jnek switehes may he used, bhut as
they da not operite automatically, special eave
mnst be tnken to always return them to the
normal closed positlon otherwixze tronble will

resalt, If you wish to make your own
switehes see Figo 0 for details. The switch
operates  in the same manner as the regnlar

Jewell type, o close stndy of which will revenl
further detnils of the Toek pin, lock pin groove,
and operation. 1 used, for the lock pin, a
No.o S wire iad foreed throwgh a hote (slightly
stallery dritted In the push button, The groove
Bs 3 /52 in. deep.

iril) all the holes from the front, if drilled
from the back, the edges will chip and spoeil
the appearnnee of the panel, Mark the toca-
tion of the holes with n seriber; use a small
dritl for drilling the puide holes; replace the
tester In its ecase, and using the proper size
dritl, cenlarge att the hotes,  In drilling the
holes e very careful, when almoest throwugh,
not to et the deib slam througlr and hit the
wires and multipliers underneath  the  panel,
tefore mounting the switehes, solder leads to
them, as this wlll he hard to do afterwards,
Switell No, 1 is mounted at the top of the
panel Ip tine with the other ILC, switches.
Swlteh No, 2 1s mounted at the bottem of
the panel between the socket and the switch,
See Fig, 2.

wwWw americanradiohistorv com

T'roviding a lead from the tester to (he
sereen-grid tnbex in the set ix the next opera-
tion.  Rather than have an extra wire Joose
on the ¢able, we should use one of those al-
ready in the cable.  Examination of Fig, 2
shows seven cable-wires, plate, prid, cathode,
amwd n light and heavy wire to ench of the
heater  prongs. By  making the following
changes one of these  wires, the light-black
one, can be wsd a= the control-grid lead,

Move the light-black wire from contact No,
1 to contact No. 2 on the upper <ection of the
cable terminal Dloek, Fig, G, Connect eomtacts
Nos. 3 and G together, drill a hoele in the panel
as indiented. A lead, with a clip long enongh
to rench the cap of 1 sereensgrid tube in the
tester, is passed through thix hele. tle a knm
in the lead to prevent it from pulllng ont and
solder the end to contact Noo & upper section
of the cable terminal block.  From this saone
contact connect a lead to eontuet Noo 1 on
switelt No, 2, The Inside conneections of the
sereen-2rid Tead are now completed,

The handle of (e test plug <honld be eare
fally  removed  from o the  base by taking
oirt the two scerews helding it in place.  Dis-
connect the wires from the base, making a note
of the prongs to which they conneet, and pull
the cable ont of the handle,  Abowrt 3 in. from
the top of the handle drlll hele about S 16 in.
Into the side of the handle. (Ree Fig, 4 On
the opposite side of the handle fasten o elip
made of spring brass, e eareful that the
serew does not hit the cable.  Cut off the cable
coverfng for about two inches and wrap some
thread aronnd it te prevent further nnraveling.
Take the light-bDlack lead which has been dis-
connected  frome the heavy one and pass it
through the new hole in the handle,

Push the renmining wires throngh the handle
and conneet them (o the base In the original
manner.  De sure that the wires are corrvectly
connected and that there ix no danger of short
elrcults inside the base. The wire which comos

(Continwed on pege 759)
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Funp,,
MENTS,
Princrpyes !

3 Valuable New Books

Formulas and Recipes
Radio — Mathematics

Presented here are tl Yraml new tooks, of di-
versified ure, which are most oducational  and
indtructive,  FHuell hook  carefully  treeats a subjeet
in full, aml is prejared Ty an expert in the Reld,
Ihv books are well written sl thoronehly ilustrated
1o make the contents onderstandable, (it these books
fvmptly—mail coupon helow,

1. FORMULAS AND RECIPES
for the Practical Man

Thiz hook las Dbeen ecompiled by X Gerisback, a
waoll-known auther of praetieal justrmietional manuals
in varions scientiie ficlds. It is oxtremely helpful
and will show you how to sive money by making in
your own home, at a frction of the regular eost,
the hwndved amd one preps; fons which yvu now
buy for use at lhome or business.

AERE 18 A TARTIAL CONTEXTS:
1. Adheshes: Glues, Cemenls. 20 Clegnshng:
movers, Rleaches 5 Mel Crafi Sdoring,  Oxsdizing.
Placing, Polisles, 1. Palnt~: colors, Siadns. Varnishes
N fGlass=Working: Cuttlug, Dirilling, Roring, Etehing, En-
gradng, 6, Waad-Craft:  Flreproofing,  Aeld-proofing,
Waternrooflng, Furnilure Polléhes, 7. Inks: Sympalbelic,
tnvtslble, Hectograph. S, Phatographs @ Develope Ewul-
slons, Fixers, 4 Antlisdes  for I<|I~um Renpedles far
Furns  and  Seald-, Prisinfes tanl s H Prevaratlon,
vlipunlatlon,  Handling, Mixlog.,  Tables of Weighiz of
VMeasares,  Useful Tables,

2. FUNDAMENTAL PRINCIPLES OF RADIO
Radlo Simpiy Explainea—its Urigin, Nature
and Functions
The hook, written by Louis Martin, bas Ieen pre-
pared with special consbleration given to young mem-
W oin the yudio professiim, and those whoe have
ned their experiones ||| a haphazand fashion.  This
ralin pnmvr is a la s fundamental ail for check-
ing up'* and systematizing your hnowledge of tadio,
Rewanlless of how much von know about the snbject.

your gliould read this bock,
< A PARTIAL CONTENTS:
~ of Rinlio: Hleviriclty, Re<ivianee
Circuit, The Magnetie Fleld, In-
durtance, Condensers, A O, Clregdla, 'ropagatim of Radio
wWares: Chaper 1 —The Elniple Ruidlo ¥el, Single, Two,
Al Three-Clreuit Tuners, The Rattery Xet, Vacuum Tubes,
Etectrle Sets, Loud Speakers: Chapter HI1—Dbiagrans, How
to Reud Thew; Chapter IV—amatenrs and Mroadeast Sta-
tong, Talking Plctures, Teleal-ion,
3. ELEMENTARY MATHEMATICS
for the Technician and Craftsman
This manual has heen espeeially  prepared  for the
aum who wishez to acquire a working knowledge of
the elementary prineiphes of apathensties, A com-
plete Treatment of the sithjeet i~ grivep by the author,
Mr. . Shainmark, with special attention to the e
of muthematios in Radio and atlier technieal woark
101 these who cploy its formulas daily,
WERE T8 & PARTIAL CONTENTN:
TooArkthmerke: N Wktken, Multiplication, Sabiveaciion
ion, How to Use becluals; H-—Fracdons, Pereent
avio aml Preportions<; 111—"swers and Roots; 1V
oirfe Sy apem; Vo—How to Measure Sutfares and Volumes;
for the Mawnal amdl Technical Crafts
Special Mathematles for the Kadlo Technliciang
wreial  Caleulatlons, Xhort-eut  Arithmetle, In-
-utatioo, Diwounts: IN—Welight< aml Measures
-Useful Tables.
1 our hoaks are of unifirin size, 6 < 9 fnehes, and
comtain 64 pages. The hooks are printed on strong
1aper with stiff coloral covers,

Clip and Mail Coupon TODAY'!

PRESS GUILD INC., 16 Murray St.. New York City. 1t(-8

saln Re-

I..nllq ric:, The \lagm-ll
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1"e tollowing books:

No. 1 [0

No. 2 [0

No. 1
S each, Pustpaid.
T PN 500006060
Adidress ..... 000G0a0a000 cesssnee e rreanas e .
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RADIO-CRAFT

TROUBLE SHOOTING

tasetbiecd frome poge T8N

Now, retune the sot to g 15 ke,
as near to it as possible. Readjusg the prim-
mers an the R condensers, do not taneh
the trimmer on the aseillntor condenser, only
very slight adfistmonts of the 1LF. irimmers
shonld e necessary here,

H the abave instructions have
ot properly,
albmment  at
changes in the
dint =hould nat

~tation, ar

been envried
the set shanld now he in perfect
all peints on the dial. and
trimmers at any poiut on the
e necessary,

'oor  sensttivity on one end of the hand,
as compared to the other end, o on bhoth
ends o= compared to the middle, i< almaos
invartably a sign of improper vacking, awd
can e corvected by making e adjustments
already deseribed,  Lack of sensitivity all over
the Dhand, provided all other things are correet.

the intermedinte
aeenrately, Ax
the iurer-
of extreme

fndieation that
transfarmers are not  tuned
already stated, the adinstment of
mediantes 1o exactly 175 ke s
importanes,

CBirdie ~omueds ke a  regencrative  re-
eeiver pussing stations gt varions points on
the hand- are  cansed  either by the futers
mediates heing tmed ta sane fregnency other
than 175 Keoo or by jnsuthcient clivity in
the RLF, taning cirenits, An easy way to tind
which is the canse is to =hort the oseillntor
tuning  condenser, amd then rotate the dial
with the volume cantrol titened well up, Under
these conditions, no srations should e heamd,
in fact the receiver should he ghsalutely sflent,
If stations are heard at some points, without
the oscillaror tahie operating, it is a cortatnty
that the intermedintes ave not tuned praperly,
If the =et is silent withaut the oseillator
working, but  whistling  “hivdies™ are heard
when it bs working, the sclectivity of the WP,
stations s in<ufficient.  The =implest way of

is usmmlly an

<ol

eorrecting this ¥ to use a mueh shortey an-
tenua, or to remove turns from the primary
of the antenna eoll, %4 very small condenser,

of the order of a005.mf, (a midgnt variable
will dod fuserted fn the antenna lead, will very
oftenr eliminate the whistles withont appre-
ciably entting down the sensitivity of the set.
Oveeasionally, onr gome =aper<, there will be
found repeat points abont 330 ke, off the
proper place for a station.  Fhere gre two
remedies  for this—aelther  those already de-
serihed  for *birdies™ (which will usually be
found on sers having the vepeat pointsi or hy
improving the shiclding of the <ot from direet
piekap s as. for example, monnting a <t which
has the chas<is unshiclded on the Jartom, on
A metal plate, that  the hottom will he
shiclded,  Covering the top of the chassis with
aogrannded meral plate, so oas ta shickl the
varinhle condenser sections and  grid caps s
often very helpful,
Microphonie  andio
troublesmme  ip some
the builder, naturally attribnting it to a
tube, will hunt in vain for the tabe thar is
cansing the teouhle.  Aetually, the howl may
ocansed hy vibvation in the plates of the
variable condensers, Tt ocan ustally be etrod
by monming the entine chassis on a |» »oot
sponge rublep, allowing the enti to
vibrate, instead of just the condenser ||ln|¢-\
Name sets will s
as misje is ean
th o powertnl Ja

X

forrnd
and
badd

he
SNnpers,

howls  will
fimperfect

e ample selectivity so far
wl, lait ou a an next

the lotl notes of  the
Tocal will “carry aver™ with a kind of serateh-
ing blast.  This is a sign that the loeal s
modulating a band more than 10 ke, wide, and
fnasmuch as the trouble originates in the air,
it cannot he completely eliminated. It can,
however, e considerally  ameliorated by the
addition of a hand-pass stage (see Fig, 3 ahead
of the tuner.  Thix will rdnee the amonnt
of sjgnal from the leeal that reaches the gpefd
of the girst W amplifier tabe, bhut will not
seriously affect the strongth of the <ignal from
the station ta which the I= tted,

Some sets will e fonnd whielh wark  very
nievly over a portion of the band, w=pally the
high  frequency snd, bt which stop working
entirely on ather portions.  This is eansed hy
the oxeitlator tube having ineoreect voltages,
so that it stops oscillating tn spots, A check-
up of the veltages sapplied to the oscitlator

Leonrtinued on page TIR)
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You can do the same.
giving complete

757

He made it himself—casily—
from our instructions.

“I SAVED OVER
$200 IN 1931 BY BUILD-
ING MY OWN TEST EQUIP.
MENT WITH YOUK
RESISTORS.”

Excerpt from letter from Serviceman.
Write for FREE CHARTS
Address Dept. C.
INTERNATIONAL
RESISTANCE CO.

2006 Chestnut St., Phila.

and Precision Wire Wound

RESISTORS

LiRC

-

Service men make $90 to
€110 extru per manth instal-
ling AMPERITE, Send $1.62,
to Depl RC-6 for deaters’
3 sample AMPERITE
and sales helps. 5

50) BROADWAY HEW voBK

ERITE

Self-Adjusting
WLTA&E COHTHOI-

-
-“" Ve, FEL 3 :!_-_ o AL

NEW Radio

Handbook

CONTAINING: - Scut postpad
Volume Control Guide.
Technical Information zsc

I'ransformer and Condenser Guide,
Radin Replacement Parts Catalog,

Hard
Send

o Get Parts— We have them.
us your repair work for estimate,

Grant Radio Laboratories
6521-R South IMalsted St., Chicago, III.

Get into thig blg New Industry, TLearn by
doing praciical shop work with {nols: short
course; all makes: low fee. Write for Free
Flullvtln. EXIL. Herlv.lmer Institute of Re.
frigeration, Ine., (819 B'way., New York.
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BIG HELP TO
STUDENT IN
RADIO COURSE

r _ — - - |
Dear Nir:

| 1 must confess that this Took has taken
me by suentise, I alhl net expert to recelve
a book of such sph erlal. amd  sa
conseniently put toge firsl dmpressim
was one of admiraihe Then after  looking

it over u while I was shnpdy elated te find
su¢h n storchouse of valuabie Information, for
the price. 1 feel that §t Is a gift, oot a
uurchase,

You will understand whiut a book ke this
means to e, when I tell you that I am
an active student of the Natlonal Iadlo In-
stitute, and ahhough the course s complete
In every sense of Lhe word, thils second eddi-
tlon of sour Riulio Enevclopedia wlil always
be of great assistance to we in my sludy,
amd always. nfter graduation. 1 feel that the
N.ILL should  recommmend a copy to  every
student entolled for & rourse o Rudio; what-
ever Dbranch the student may want to specl-
allze In, he will find this volume an assct
worthy of the highest osteem.

To me it's worth its welght In goll; 1M
NEVER pirt from It

My feellng of satizfactlon s such an ela-
tlon, that I cannot thank yoeu sufficlently for
the valuable volume you have spent so much
thought and labor in complling, to put on the
mirket at so low a0 prlce. llut 1 beg you
to be conlent with my |wor expression of
gratitude, and my sincerest wish for an enor-
mous sale of your new editlon Radio Ency-

clopedia.
BERT W. KELLEY,
La Llma, Hlnduras, C. A,

What the New Second Edition Radie
Encyclopedia Gives You

It gives you an explanation of every word used
In radlo. These explanations—or, rather. defini-
tiuns—are not brlef outline infurmatlon llke those
of an ordinary dictionary, but they give in fullest
detall, and at considerable length. the meaning
and apptleation of every word, phrase, general and
speclal term used in the science of radlo, They
are swritlen In plaln, English, easily
understood by anyone.

Practically every definition In rhe book Is fllus-
trated Dby drawings, pholograihs, dlagrans, or
charts. All you need to do Is 1o look up as You
would in a dictionsry, the word or Dhhrase about
whlch you are seeklng Inforinatlon., Furthermore,
earh page s key-Indexed, for gpreater convenlence
and speed 1n locating any definitlon, All the Sub-
ject-Matter Is Arranged In Alphabetical Order.

This greatly enlarged Second Editlon Radlo En-
cyclopedia 1s an absolute necesalty te everyobe In-
terested in Kadlo. It answers all radlo questions,
increases your knowledge and saves your time. It
covers every known radin problem, amd s a gold-
mlne of practical infermation for every radlo 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

everyday

352
pages
9 x 12
inches

Weight
3
Ibs.

| s. GERNSBACK CORPORATION,
98 Park Place, New York, N. Y.

send me one vopy ol the 1ew
N, Gernshack’s Radio Encyelopedla. 1 enclose here-
with $3.98%, check or toney order preforred.
(Forelgn and Canada, add 35c extra for postage,)
Money refunded in full if not satisCactory.

Secondd Editlon

N0 cosesstssssctassassssncsossascecsrsosacncs

Address

sessesecssstansredrdrsaenntionsssnssss

Clty.,civieieonnans 515 17 T

RC-632

——— — ——— ot i, e =

—— —— — — — — — — ——— ——————)
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DRY ELECTROLYTICS

(Contipucd from puge T16)

prevents a flow of current from the ahuninum
to the cleetrolyte.  The great capacity of the
elretrolytie condenser is due primarily to the
microscopic Thinness of the gas tilm, which
acts as o dielectrie just as the paper or mic
does in urdinary condensers.  The greater the
area of 1he active clectrodes the higher the
capacity.

It shauld he poted earefully that the clectro-
Iytic condenser wust be “poled” properly in a
civenit, with the aluminum anode always con-
fiected o the positive side. H the connections
are reversed and the alvminom anede  made
negative. the oxygen is attracted to the cath-
acke, which, having ne porous coating to hold
it, allows the gas la cseape oat inta the afr,
current lows through the cell and the capacity
effeet is not prodoced,

When an clectrlytie condenser is used as
part of the tibler system of a 137 power pack,
the transicnt AC, from the reetitier naturally
tends to break dewn the film, but the Jnt.
compupent is so much larger that it conuteracts
this action,

tn the *dry™ clectrolytic condenser, the
anode and the eathode, in one representative
muake, take the form of long strips of aluminum
foil (one pure, the other slightly less sod, sepa-
rated Dy Irger steips of cotton cloth soaked in
cleetrolyte, ln the Cancourse condenser, iilus-
trated in Fig 3. the clectrolyte  is ammo-
niunt borate or phosphate dissolved in glycer-
ine and gelutine,  The glycerine, heing hygto-
scapic, absorhs moisture from the air sl keeps
the aetive electrolyte properly  molstened @ it
hax no effecr itself en the electro-chemical ac-
tion of the condenser.  The mixture bas a
jelly-like consisteney, which is  carefully  ad-
Justed during manufacture so that it is neither
tov thin nor teo thick. It is thin enough to
be ahsorbed hy the pores of the cotton, but tow
thilek 1o ron out of the container. It is nat
affeetedd by vibration, amd  the  condenser is
thercfore ldeal for mutomotlve applications,

Besides the area of the plates, the capacity

is determlned by the fertming  voltage,  The
same candenser formed at ) velts to have

a capacity of 10 mf, will have 20 mf. if formed
at 200 velts,  The permanency of the oxide
canting in the Concourse condensers is insured
by slow and gradual forming, which takes about
S6 hours. A peak voltage of 00 s allowable
fur short periods at a temperature not exceed-
ing 123 degrees Farenheit,  The normal high
working voltage is from 350 to 430, with the
temperature not above 130 or 140 degrees.

tme of the interesting and less known facts
alout *dry” electrolytic condensers is their re-
action to tempergture changes, Low tempera-
tures, from zero to S0 degrees below, reduce
the cffective capaclty about 4065 below the
rated value, but this loss is only temporary and
the full capavcity is restored when the tempera-
ture returns to normal, Aunether fact not gen-
crally known is that the capacity of a con-
denser of this type may be increased if the
working voltage is helow normal. For lustanee,
if o condetizer is formed at H00 volts and bas a
capacity of 1I-m€,. this will increase in time as
muel as G04% if it is nsed continuously on 300
volts,

Capacity readings can be made on “dey™ elve-
trolytic condensers in the xame way as ou
paper condensers,  Leakage enrrent, whiely flows
in spite of the theoretical barrier of the xas
tilm, ean be measured with o milllammeter and
a Dno-volt D.¢. source.  The normal leakage
curretit per mf. varies fram (015-ma. for tln
S0-volt condetisers to .1-ma. for the 500-volt
sizes,

TROUBLE SHOOTING

(Continued frem page T57)
iube, anld the correction of these (if incorrect)
will nsually fix the trouble,  Scts using dyna-
jron escillators are particularly subjeet to this
trouble.  In this caxe. trying out several tubes
will result in ene Jwing found whilch will
work praperly over the whole band.  Many 24
fuhes will not oseillate nt all as dynatrans,
although rhey will function perfectly as de-
teetots 3 and almost all tubes, so uxed, reqguire
very accurate settings of the scereen and plate

(Continued on puge 761
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GREATEST MAGAZINE IN
TELEVISION

TETT BRINT cHTIT
S

A

b
Wow to Bund The Lo
g dm

-
New Television Receiver® -

’1‘1.‘"{!.\' developments tn radle’s latest wonder,
Televislom, are qubilzhed In every lasue of
TELEVISION NEWR—Mr. ltugo Gernshack’s lal-
st magaz Hapld  adsancemenm In this  art
today repelition of the radio
yeles Dally Dbroatcasts are be-
comlng nunlerou<  and experimenters  are
nuick order In Dbulldlng television
experimental purpose~.  Foreslght of s
developiment  ean be  seen hy  the pioneers  af
cadio—they are equlpping themselies nuww  with
telesi<lon  experience.

The artleles published In TELEVISION NEWS

more
following In
sety for
1

are  af  pripary  impertance  to  experlmenters—
they ure s In siruetion,  understa

and  replete with  dingram-.  phetograp
illustrat fons.

Interesting Articles in the Current Issue

Latest Developiuents in Cathmle Ray Tubes,

Whe Will I*ay for Televislon?y

Bullilng a I'racileal Teleslslon Rerefver.

Theory and  Appleatlon of olor 'Telesl~don.

Seannlng Frequencies for tathide Ray Tubes,

3 to 18  Melef Super-Regeneratlie Teleslsion
Recelver,

Better Opties for Lens Dlscs.

vongtructing Your Own Lens Dise,

Crysral  Detectors  for  Telession,

Teleslsion Course,

Digest of Televislon DPuteats.

Lajout Drata for 120, 8¢ and 60 Tiole Discs.

SPECIAL OFFER COQUPON

TELEVISION NEWS RC-632
100 Park Place, New York, N. Y.
[ 1 As per vour Special Offer,
whh £1.25 (Canada and forelgn $1.501 fur which
enter iy  =ubscriion to TELEVISION N
for Une Year. You will alse send me FREE the

T enclose here-

lasl two lIstsues. I understand that the regular
rate for such a subscription is $2.00,
[ 1 Mall me a sample copy of TELEVISION

NEWS for which

1 enclose 15c (U. 8. Stamps
or voln accepted).

WY TR 066600666000 6E600066660056600065500 00000

Address .. ..... .. 60000000 00000000

L0 £ 5 - 1€ 17}
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THE JEWELL 199 SET ANALYZER

(Continued from page 7H6)

through the side of the handle s now cone
nected to the colip on the other side of handle.
Fiz. 4 shows details,

This completes the eonneetion for the sereen-
grid tubes,  When making tests, the cap in the
set slides under the clip on theé test plug and
the cap on the tester provides colnection to
the tube in the tester.  Wrap some tape arovmul
the elip on the plug handle =0 as to prevent
shocks if your hand comes In contact with
the shields,

You are now ready to conneet the switches,
As ohie connection is already made fo switeh
No. 2 start with that one.  (See i 7))
Unsolder the wlre connected to 1 on M4 awmt
connect it to contaet Noo 3 oen switeh Nooo 2o
As the pogition of the multiplier contacts may
not he the same on all testers, it is best to
trace this lead, Referenee to Fje, 2 wlit show
that it conneets o one skle of the wrid test
switeh, to the negative post of the £5-volt test
battery and 1o coutaet No, &, lower section of
the cable terminal bloek. Conneet 1 on M4
to contact No, 2, or switeh blade of switch
No, ¥ Connect another wire from €1 on M4
to contact No, 1 on switeh No, 1. Unsolder the
wire connected to contict Nao 7, upper section.
cable terminal block and conneet it to contact
Nao. 2 on switeh No, 1, which is the switeh
blade,  Conneet eontact No, 3 oon switehh Na, 1
1o contact No, 7, upper-section of cable terminal
block,

This completes the rebuilling of the tester,
The engraving can be done with a sharp pointed
instrument and chgraver’s wax or white lead.

Hwiteh No, 1 i marked 2300V, 8o & CG

Switeh No.o 2 s marked THV., (LG,

If push butten type switehes are used, mark
the Dbutton with a line parallel to the lock
pin in the same wanner as the Jewell switelies
aee marked,

Before replacing the tester in the cise, c¢lean

it carefully to remove all dirt and solder that

may  Inter get into the switches and  cause
trouhle,

The pentode adapter is easy to make, Two
TY type tube bases and twe Pilat No, 215

subpauel sockets are needed, Cut off the tube
base ¥ in. from the hottom. Drill a hole
in the venter of the tnle base lirge enough
to pass a G082 in, machine serew, Il a
bole in the side of the tube base, opposite the
Cathode prong, large cnough to pass a lead
througlh, Cut off the prongs of the sockets
leaving  just enough to solder 1 connection.
Use insulated wire for counections, (See Pig.
5 for details.)

The changes made do not ¢ffeet the normal
operation of the tester except when testing
TROCtype tubes, Current can now he tested in
both pliates. Test the cirrent in one plat
in the usual manner. To test the other plate.
press  the G400V SGS buton and the 150
MACT button,

Testing Tubes

Test plate and filament veltages ag usual:
plate current as usual, if the scereen-grid volt-
age is less than 75 volts press the D.C, “Rev.”
bntton and “7H¢C Volts” buteon,  If it i mere
than 5 volts, press the 300V, and *I'late

SOON huttons. Sercens-grid  current can be
tegted by pressing  the 200V, 2.G." and the
“15 MACT buttons,  For control-grid voltage,

press the “7THVALGS and “THC Volts™ buttons,
For tube test, press “MAS button, connpect a
feadd to the 300V binding post and touch it to
the cap of tube.

Place the adapter with the lJong lead on
the test plug and fasten the lead to the clip
on the bhandle.  The adapter with the short

lead is placed in the analyzer socket and the
leadd connected to the sereen-grid lead on the
analyzer.  Test plate and filament voltages as
usnal.

POWER FOR THE

(Cuntinued fre

to
——, or 0.10 (ap-
110
pronimatelyy, or 100 ma. : the sceondary cuv-
rent in o amperes will be 2 x 175 or .00,

L eeeder to pass 100 ma. threough the “choke™
wimding at 11 Vo A, bt will be e ry
1y remoeve many urns bhefore the impedance of
the cofl s redweed to the correct value for
use ax the transformer primary.  The right
way 1o do this is to remove several hundred
tarns (several layers), reassemble the choke,
el put P10 volts across g terminals. m
iring the current flow by means of an MG
wmillinmmeter.  Sinee extreme gecuracy is not
reguired, it will anly  take abomr two  triaks
to obtain the right number of turns far a cur-
rent tlow of 105 to 113 ma.

Having established the correct impedance for
the primary, we are ready to start on the
secondury,

Finding Secondary Turns

[f we only knew the exaet nunber of tarns
in the primary we conld eaxily caleulute the
number of turnxs in the secondary,  ‘This, how-
ever, ix ommkvewn, amd in order 1o tind the
nnmber of turns on the scecondary, the writer
wsed  the expedient of winding over the pri-
mary a Utest secondivney’” of 100 turns, and
measuring it< voltawe,

With thix data on hand, the nnmber of turns
in the “primnry™ was calculated ax follows
N1 x 100

sureent, inamperes, will be

N1
2
Where N nntber of turus in
coil ov prinary”;
El = 110V, A0
152 = secondary voltage talaerveddn,
Kuowing the namber of purns in

the choke

the piri-

mary. the pumber of turns in the seeondary
il
L2aXxX NI
N2
11y

S. W. CONVERTER

m opuge 739)

The next thing is to disassemble the choke
unit, soblering leads to the two ends of the
coill. Now tightly wind at least two layers
of varnished cambriec tape, ar even ordinary
friction tape over it to prevent a shoet cireuit
hetween this “primary™ and the secondary,

The wire for the secondiry should he Na, 16,
or even Noo 14 AW, enameled or cotton-
covered copper, although ordinary “bell” wire
may be used,

Now wind N2 turns over the primary: and
solder leads to the pesulting secandary,  Place

over this coil enough tape to keep the see-
ombiry  from toneching the iron  laminations
when they are redssemblsl,  On agcvount of

the remeval of many layers from the choke.
there will be spaee for plenry of tape,

Reassemble the new transformer, tighten the
fritwe wepers to keep the e from vibrating.
conneet the primary cord and plige, and  the
trun~former is ready for nse

The operation of the set is very simple, and
by turning off the lament switeh on the short-
wiave set your also disconneet the gaseons-rec-
tifter tnhe s as there is no load on this tube,
it will be ineperative even §f there is an alter-
witing EALE, between socket conneetions 191
and 1°2,

With few exeeptions, no
the  varicus units usel  for
of the short-wave receiver, as this artjele is
primarvily intended 1o show the mcethad  used
in obtalning  the  high-tension  voltages  from
the power transformer in the hroadeast  re-
ceiver ; the construction of the filament trans-
former; and o few of the other features—It
s not Intended to describe the construction
of a short- and long-wave comblnation.

data is given on
the  construcetion

CRamo-Crarr veaders way find this informa-
ten on a practieal method of abtainiog high
voltages  withoeut the use of another trans-
former useful for other purpeses, witliont re-
ducing 4he efficieney of the broadeast radio set.
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A New Service Kit

AND A NEW SERVICE

Resfstor  Assortment T T
of one or two wall

Metalllzed  Iiesistors. mﬂi
Phw  two  formulas iadenda gy s,
vontained  in  each! HANDIY AR
Hamlipak make pos- v Wt
sible  bundreds ol

additional  resistance
values to mecet ouery
emergency 0
Lynch  Resistor  Jie-
Plavenent Manual
FREE with each
Handipak

Te Servicemen:

| Watt Handipak,
List $3;: Your

rrr—h e
P et o S

Lk Mmal e g C.

Cost, $2.40.
LYNCH Resistor
Replacement
Manuat cun be
hought for $1.00.

Send order today for Hlﬂ&iﬂlk. including the

Manual, or write for FREE RMA Ceolor Code
Card and new, comptete catalogue.

LYNCH MFG. CO., fnc, 1775-RC B'way., N.Y.C.

A

EW

Money Making

FIELD
us RECORDING

Make records of radio programs, banquet
speeches, weddings, social functions, political
meetings, singers, orchestras, etc. We carry
a complete line of studio and portable re-
cording equipment, also complete line of
parts for home assembly.

Write for further information.

Axpec ENGINEERING L ABORATORIES
135 Liberty St.  -:- New York, N. Y.

"NEW 1932 HAND.
LAPEL MIKES

No. 306—Single Purton $5.00
No. 501—single Button 10.00
No. 503—Two HButten.. 15.00
and 15 otler types for
every occusion.

Also Direct Manufacturers of
Amptifiers, Horn Units,
Trumpets and All
P. A. Accessories
Send for Catalogue RC Now
MILES REPRODUCER CO.
26 East 22nd St., N. Y. C.

Instantane

CATHODE RAY TELEVISION

Nun-techuical, no-matbhematical covrse of Instruction
by currespmnlence S 10 besons by Arthur 1. Halloraa.
Instructor fo Television for the Exlenslon Division
ol the University of ¢allfornla.  Any rtadlo lhan can
underand . The course rosts unly $10.00.  Flve
dollars brings you the first five lessons.  Entoll now.
Cathode 1tay Telesdslon 1< nmv on the alr. tt hos
revolutlonized the art, ARTHUR . HALLORAN,
iy I'actic Bldg.,, San Franeisco,

SHORT WAVE

SUBMARINER s1 250
ACROCYCLE
OSCILLATOR  $1°7s¢

AUTO-DIAL (Auto Radio} $40.00
Send for Free Circular i

J-M-P MANUFACTURING CO., Inc.
3355 Fend du Lac Ave, Milwaukee, Wis.

CONVERTER

e 1 |
RADIO PHYSICS
by Alfred A. Ghirardi . . $3.50
RADIQ SERVICING COURSE
by Ghirardi & Freed . $1.50
Send for FREE Circular at once.

The Radio Technical Pub. Co.
80 Fifth Ave. RC-6, New York City
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RADIO-CRAFT

I received your book, “How to Build and Operate
Short Wave Receivers.” I am very pleased with

it, as I believe it is the best book that has been
printed on short wave work.

It is inveluable 1t

June, 1932

SERVICE FORUM

Coutinued from page T34)

copies of “Nadio Fer A" are available at the

builders of Short Wave receivers. Worth many present time, nevertheless the hook is being
e times the price, my candid opinion. reprinted In revised form and will be announced
M E. H. BLADES, shortly.—Editor)
“Ow B-‘-JILD Radcliff, Alberta, Canada.
& b "
AINU,, LICENSED BY—
Editor. Ramo-'Rarr

OPERATE HE greatest book of its kind ever published. bon't yon think it ix a crime to let these
I HOW TO BUILD AND OPERATE SHORT sswhunts Rird=" put a big nd in a city pub-
RTWAVE WAVE RECEIVERS is the best and most liention that has a small “Licensed by' and

RECCIVERS

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 contains a A
wealth of material on the building and operation, not I'he people suvely
only of typical short wave receivers, but short wave how,
converters as well. I am just a small-town radio dealer and

Dozens of short wave sets will be found in this Servlee Man, so maybe 1 don't know all !}
book, which contains hundreds of illustrations; actual should. I handle two standard lines, Graybhar

a darge *RUCA™ printed in one-inch type, fol-
lowed by a pletwre of a midget and a price
tag of $17.057

and

fall for that “line”

photographs of sets built, hook-ups and diagrams and Nilver Marshall.

""”;‘ e I T The other day a fellow came In to look at
w — D — o a =mall Grayharrete Model 40 1le asked the

IB!EEOIﬁlé(E THIS HAS EVER BEEN PUBLISHED price and I replied that it was $37.50. e

lovked around o while and then sald, “Well,

The book comes with a heavy colored cover, and
is printed throughout on first-class paper, No ex-

H i SISO ROAS™ T oveplied that there was no

penee " hus been spared 1o mike e the ousend: | LU FONEL W, P et

98 PARK PLACE 10 inches. him farther, I found that i¢ was an “RCA
NEW. YORK This book is sold only at such a ridiculously low Licensed™ set,

price because it is our aim to put this valuable When [ explained that uearly erery set is

work into the hands of 50,000 short wave enthusi- lieensed by RUA whether it De an “A K7, or

asts during the firsc few months of 1932, “Best Iver,”” he begnn to see light. 1 made

SHORT WAVE CRAFT RC-6
96-98 Park Place, New York City.

1 enclose herewtth fifty {50¢) cents for which l
please send o a copy of your new lwok HOW
O BUILD AND OPERATE SHORT WAVE I

Published by the publishers of SHORT WAVE
CRAFT magazine. This alone will be your guarantee
that it is a really worthwhile publication.

the deal, It if T biad net spoken to him, he
would have hought the cheap outfit,

Whnt do other radio men think of this? Of
rourse, there may he some that have these sets

We ktiow that if you are at all interested in short at bargaln prlees, that think this type of busi-

RECEIVERS. (Send ihoney order, check, cash, waves you will not wish to de without this bqok._ It ness ix LI, Imt those that have a stamdnrd
:;nlr:{:.s li-ﬁrrefnc;“::ms’:'lmg:.e;:m" letter 11 It 1 is a most important and timely new radio publl;:auon. l[‘]ﬁ““‘l"‘.ﬂ[i;”. “u‘ well-known set will agree whh
76 Pages — 250 Illustrations — Stiff Paper Covers " sure, .
| 8 P 1 have unlonded now, Will yon please pub-
INGHIO +rortneoosecssssasanstatssssssssogass | 1Ish thix lerter so that I may know what other
dealers think?
AdGIESS ciceesecccsccssccnssasssescsnsttons I NOT SOLD ON NEWSSTANDS FI, 1. MiLsTEAD,

, ‘ Mail Coupon At Left! Pern. Nebraska,
Cley and SMate. . oe.iiiiissnsensssnneasness B f ('The question raised by Mr. Mllstead is a
— rather moot one.  llere in New York City,
™ where competition Is the splee of life, price-

cuttlng i= an everyday oecenrence, and no one
seems fo mind It, not ontwardly, at any rate.
The ganswer seems to be nothing more than grit-
ting one's teeth and meetlng the competition,
If competition cant be met. then you're out
of the runnlng.—7~ditor)

CLASSIFIED
ADVERTISEMENTS

in this secction are inserted at the cost of ten cents per word for each
initials and address eanch count as one word.  (ash should accompany all
Ly a rtecognized advertising agency. No less than
received not later

A TIMELY QUESTION
Editor, Rapio-Crakrt:
The inguiry that T oam golng to make wlll

Advertisements
insertion—name.
classified advertisements ualess placed X
ten words are accepted. Advertising for “the July 1932 issuc should e

than May 9th. F | doubtless  interest  many  aggressive  radio
tochuicinns.

RADIO I'or the last five y»ears, ¥ have been em-

CHEMISTRY o ployed by a prominent mannfacturer, startlng

in the factory and subsequently, having quali-
tied my=elf throngh training, being transferred
to technical work in the laboratory. A few
months ago 1 wasx the vietim of a 75 percent
redinetion in the teehnieal foree, due to an
nnexpected deerease in production,

Now I desire to enter the service fleld as
an independent, and woutd like to have your
advice on the best procedure. 1 have both the
practieal and technienl knowledze of current
receivers, having previeusly lwen employed in
serviee work, By reading Rapio-Cearre monthty,
b have found that yon have been of nsststance
to other readers in =imilar enterprises, (here-
fore I eonsider vou one of the hest sources of

BECOME TRAINED CIIEMIST. Thousands of
opportuhilics—fnscin:ﬂing career. Learn at home.
Complete experimental  laboratory outfit given.
Write for big free book. Chemical Institute,
19 Park I’lace. Dept, RC, New York.

GUARANTEED “Pocket Radio,” $2.00, Catalogue,
10c. Neil Tasker, Shamokin, Penunsylvania.

TRANSFORMERS (Radio Power} rewound, spe-
cial types made to order. Supreme Radio Labura-
tory, lo Fulton Avenue, Rochester, N. Y.

SERVICE MEN, ATTENTION — Speakers  re-
wonnd, magnetized, rc}_mirud. $2,00 10 $2.75. Com-
plete Power Pack Service—Transformers rewound,
condenser blocks repaired, resistors  duplicated.
(I;u:lrantcc(l. Clark  Brothers Radio Co., Albia.
- owa.

INVENTORS

PATENT YOUR INVENTION: Send for FREE
book, “How to Obtain a Patent.” and ~Reecord
of Invention™ blank. Consult _us about how te
protect your ideas. Victor J. Evans & Co., 620F
Victor Bldg., Washingren. . €.

GUARANTEED MICROPIIONE REPAIRS—Any

RADIO INSTRUCTION —

LEARN Radio. television and talking pictures | make or modei—24 hour serviee. Stretched dia- information in thix matter.  1f you consider
in Canada. Day. evening and home study classes. | phragm double button  repairs, $7.50, =~ Others | my query benefickal to others, you may publish
Free scholarship and trip to Toroute, all ex- 8300, Single ]n.unnn. repairs, $150 “nl(‘_ for this.
penses paid. Booklet on request. Radio College ]';"3 (“;Ealogl "‘1’l‘hl dllngrznr(l]s. L _r;lversnl Micro- AT Oniek
of Canada, 310 Yonge St., Toronto. phone Co., Ltd., Inglewood. Calif. - 4382 Wanaeyunlk \ve,, Plila., Pa,
WILL BE PAID TO [ It is difficnlt to answer this query in a shor
$5,000 XAVoRE "AWH D [ vk I e y

parnzeaph amd therefore Mr, (Mick is referted
to one of our books “tlow to Become g Radlo
Rervice Man— Lditor)

PROVES THAT THIS IS
not the aetusl photo of myself
showing my superb physique
and how the ltoss Sysiem has
increased my own helght to
6 ft. 3 3-4 inches. Hundreds

BACK ISSUES

of Rabi0-CRAFT can be had at the
ADDRESS CHANGE

The replacement parts and service departe
ment  of the Brunswlek  Iadie  Distreibuting
Company has been taken over, according te a
recent aunouncement, by the newly-organized
United Radio Servlce with offices ot 619 West
Fifty-fourth Srect in New York City.

of Testimonlals. Cllents up
to 45 years old gain from 1 to
6 inches in o few weeksl

No Appllantes—~No Drugs—Ne Dieting. ROS¥
SYSTEM NEVER FAILS. Fee Ten Doliars Come
ptete. Convincing Testimony amd Partieulars

cent stamp, “Allow Time for reluen malle sernss
the Atlantic.”* G. MALCOLM ROSS. Heioht Specialist,
Searborough, Engiand, (P. 0. Box 15).

irst in price of 25¢ each. Address

1907
First Te-dav

RADIO-CRAFT
98 Park Place New York, N. Y.
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USING THE V. T. VOLTMETER

(Continued from page T40)

usually adjusted to 1, volt,

After the inpnt veltaze has heen measured,
the switch is shifted to position In and the
volinge aeross the seeomdary of the coupling
device is measared,  The fregneney charneter
istic of 1he conpling device may be determined
by plottime the applied input-tregueney inse
the output voltage, keeping the input voltage
into the deviee at o eonstaaf valnwe  During
the course of the measnrement, the ingaer volt-
age <hould be checked from time 1o time,

Loudspeaker Response Characteristics

Loudspeaker response characteristies may be
thetermined by using the set-up given in Fig, S,
In addition to the amplificr normally used to
supply the speaker, an additionanl amplitier i
required. This amplificr is used to strengthen
the feeble corrents picked up by o microphone
plieed at g suitable distance from the loud-

speitker,
The VT voltmeter Is arvranzed in eonjunce.
tion wirh the NPT, swireh, as shown in

the schematic, in order that the voltage applied
to the =peaker may be kept at a constant valoe,
A well as preoviding a means for measuring
the vutput of the microphone amplifier,

In order that some degree of aceuraey may
be obtained in this measurement, it is necessary
that the microphone and its amplificr have as
Dear a tat frequency-characteristic as possible
fram approximiatel i to 1o eyeles.  In
addition, where zreater accuriey is desired, it
ix advisable to place both the speaker and the
microphone in a large cabinet or small room,
whose wialls have been lined with =ound ab-
sorhing material,

The characteristic of speakers are usunlly
plotted on logarithmice paper, frequency agninst
veltage pickip. As o rnle. the measurement
ix only comparative, unless the operator Knows
the frequeney characteristies of the measuring
apparatus and of the voom in which the speaker
and the microphone is contained.

Phonograph Pickup Frequency
Characteristics

Iu mensuring (he eharacteristies of phono-
praph pickups the setup ax given in Fig. 6 ie
used, with the exception that  standard-fre-
guency  records are cmployed instead of the
audio-frequency oscillator,

The stamdard-fregquency records arve rated in
decibels gain or loss,  Inasmueh ns the inpat
voltage will be known, it is not necessary to

try to measure the inpnt of the pickup, which
at best, 18 a complicated procedure in itself,
The IRPEVT, switeh Is theretfore eliminated. 1t

however., to use a similar
in order to switeh in the ampli-
the zooseneck V. T, voltmeter
when desired. The gain or loss in decibels s
determdined fn the same manner as deseribed
under Audio-Frequency Gain Measurements,
P.E.C. Frequency Characteristics

The =ctnp to determine the frequeney char-
acteristics of photoclectric eells is the same as
used  for lowdspeaker response measnrements,
i, S, with the exception thart a suitable neon
T is nsed faseead of the lomdspeaker, and the
photoelectrie cell 1o e measured Is substd-
tuted for the microphane,

may  be necessary,
arrangement
fier stage of

Measurement of Modulation Percentage

The perecntnge of modulation of a  trans-
mitter or modidated  oscillitor may e deter-
mined by many different methods.  I'he method

deseribed here is simple awl has an acenracy
of 300 which is sufficient for ordivary purposes

The LRCE. detinition of pereentuge inoedula-
tion is the ratio of onc-half the difference be-
tween the maximmom amplitude and the mini-
mum amplitude of the moednlati-d wave, to the
average amplitidde cexpressed in percenti,  As
the  modulated  current amplitide will  vary
above and below  the unmodilated radio-fre-
(uencey amplitnde by equal amoants (when of
stnuseldal wave form) the pereentage of modu-
Iation may be calculated from the following
formula :
Im — I¢
———— X 100

Ic

Where the peak R, current, when modus
lated, is expressed as Im, and the peak R.F.
current, when unmodulated, Is expressed as Ic,

I'ereent modulation =

The set-up for the measnrement is given in
Fie 9 The pickup inductapee of the VU
voltmeter (L may be two or three turns of
beavy jusulated wire coupled (o the plige in-

dnetianes of the oxcillator to he measured, The
condenser ¢ and  the  inducranees together
with the 100-0lim resistor 13 comprises a reso-

nunt circujt that i= tuned to the feequeney of
the ose¢illator to he messured,  The <¢urrent
through 1 i< calculated b1 when the oscil-
lator is modulated, and (2) when unmodulated.

Measuring Iron-Core Inductances

In measoring  the indoetanee of  iron-core
coils, it is guite often desirable to know the
induetance when direet enrrent is eiradating
through the eircuit in addition to the atter-
nating ewrrent,  CFhe setup given in F 10
provides n means of measirement w Iln-n-i\ the
induetanee may e measured with only AC and
with hoth A.C) and DO cirendating.

To measure the indiretance of the choke wirth

ainly A, through the cirenit, the D1 D,
switeh is <ot to the A, poxition and the S.0°.-
VT, switel set to position 2, The voltage drop
across the H-ohm resistancee 18 is now deter-
mined by the VUP voltmerer,  Ilaving  deter-
mined the current fowing through the cirenit,
and knowing the AC, voltage as indicated by

VM, the impedance is determined by dividing
the voeltage by the enrrent. The inductanee
may  now by calealated by the  following

formula :
VA
Inductance 1In henries) =

(RL 4 1=

(G.28 X frequeneyr?

In the above formula the term I is given s
it Is the DL, resistance of the choke and may
be determined by any convenient method,

To weasure the inductance of the choke with
bothe D¢, and A¢C, through the circuit, the
inductance is tivst measured with only the ALC,
ax deseribed above,  After the A.C. current
aml \ulmm- of the civeuit have been determined,
the S.INILT. switeh (8W,2) ix set to position 1,
nnd  the equivalent  indieation on the VT
voltmeter determined with the 10 mf, condenser
in the eivenit, 'This indication ix recorded as
being cqual o the previous determined voltage
drop acress the resistance I3,

The primary of the transformer is now
openeid, W1 ix st to the DC position, leaving
SW.2 on position 1, The potential of the tapped
Iattery I and R oare varied to give the
dexired DrCoothrough the choke.  Fhe current
is indicated by o suitable 1nCo milliannmeter M.A

The transformer  primaey switeh  is next
closed, the resistor in the primary circuit of
T is adjusted wuntil the indication of the V.'T.
valtmeter is the same as the value recorded in
the tirst steps of the procedure, when the 10 mf,
condenser was placed in the circuit.  Now not-

ing the new voltage value on VM, and the
VUT. volteter  iwdicating  the same  voltage
drop, ax was obtained  without D.C. through
the choke, the operator may eileulate the ime
pedance ns for the AC, measnrement.  From
the impedanee, having  previonsly  determined
the DLC, resistance of the choke, the Indnetnnee
in henries may be determined by the same
formula.

TROUBLE SHOOTING

(Cuniinued from page T38)

voltages to oseillate over the entire hand,

Oceasionally, a set will bhe found which has
perfect guality on foll voelume, ht when  re-
duced, the quality “goes to pieces”  If this
is the ease, examination of the tubes will prob-
abty disclose o 24 in a socket where a '35
or G1 should be. Proper placement of the
tubes will make this right. 'This trouble applies

to T.ILF, scts enly: the use of a ‘24 in an
ampliticr socket In a set bhiilt for the mulii-
mit tubes will invavlably produce this phe.
nomensn,

No reference has been made here to aceount
for poor results due (o improper connections,
wrongly placed parts, or similar troubles which
would apply to any receiver. It is presumed
that the correct hooknp has been  followed
throughont, and the receiver is free from all
defeets in wiring, parts, or similar mistakes
on the builder's part.
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= Insure

' YOUR WORK

VOLUME CONTROLS

CLAROSTAT Replacement Volume Controls are
“Custom-Made" to exactly suit the receivers for
which they are offered. Not a makeshift job
ot idea.
The resistance, taper. shape and shaft are made
according to the proper specifications.
Thers is no delay in installing them. There are
ne comebacks when you yse CLAROSTAT products,
See the new CLAROCSTAT CONTROL HAND-
BOOK AND CATALOG for 32 pages of dops for
service men. Send for your FREE copy.

CLAROSTAT Mec.Co.

285:287 N. 6w sT.BKLYN. NY.

ANNOUNCING
We Are the Only Authorized
Exclusive Service Bureau for

¢

SERVI(E RErLACEMENT
We carry a complete stock of parts for

all Brunswick models. Write for free
parts list

UNITED RADIO SERVICE
619 West 54th Street New York, N. Y.

Big Discount to Dealers and Servicemen

FOR SHORT WAVE
BROADCASTING
Reg. Price Was $75
U N {iov puwer gene

cratar fur radle Irans-

g e by
imhuse Fleal

Anatear Digoadoasting
Limited quantits pur-

thasedt from U1 8 Gy

signal  Cofp 250 to

St neeters o 2E w it

ionnerted  diret. el

planes,  Guaranteed dew and perfert
lasl, only $4.95, plus
nobey  ueder

NATIONAL JGBBING L EXPORT Co.
109 W, Lake St. Chluuo. .

Wi be Thex 4
Lastf

119 Vol R.P.M
driven or wind propelleld for Aero-

4300,  Can be

Worth $75 00, but

hinpping (barges.  Send
chedk or

Knowledge Pays Big

We teach vou how 1o build and eperate Hadie
Treasure Finders and how to Iocate Metals Um

grouint Fascinaing, Scienllfic, Accurale,

detadls for 2¢ stamp —Write TODAY

Exchange, P. D, Box 607-W E! Monts, Calii.l
B R

Every Service Man Needs
The ELECTRAD Resistor

Replacement Hand Book
Write Dept. 173 vamon si. Hew vork mx.
RC-6 for

Details i
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Build Your
CUSTOMERS

% Revolutionary

STENODE

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

STENQODE 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 quariz
crystal ground te 175KC
frequency and mounted in
tube form for easy hand-
ling. Standard UX socket
base. Price $15.

Mode in England

&

L—m

None genuine

without the T

inrentor's sig- -
nature.

Q Blue Prints- Data Book - Direction Boo

DIRECTION

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 STENQODE 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-
heferodynes.

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 other type 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
10009, MORE FREEDOM FROM NOISE

INFINITELY BETTER QUALITY

k Now *5

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

already 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 BOQK for building STENODE. :

(Make ail checks payable to Gernshack Publications, Inc.)
Name

Street

City State

We are not interested in making profit from our engineering service. Our profits

The STENODE opens up new fields for short-wave and tele-
vision work, as well as broadcasting. Ful! 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 STENODE Book of
Ditections. Your finished STEN(SDE 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 Ncw York, N. Y.
SOLE SELLING AGENTS

IF IT ISN'T A STENODE IT ISN‘T A MODERN RECEIVER

www americanradiohistorv com
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NEVER SOLD FOR |

LESS THAN $50.00

COMPLETE

KIT for IO:)O

There are hundreds of interesting electrical
devices Lhat you can make witlh a photo
electrie unit. [ will turn on tho parking 1
lighis of your car when the sun goes down
or light the lamps in your house at dusk. 1t
will gpen vour garago dooyr when the beam
from the headlight is flashed against it—
it will detect smoke in your home o protect
vour safe—there is no end of jobs that a
photo cell unit can do in your home,”

PICTURES THAT TALK '

GARAGE DOORS THAT OPEN AT
A LIGHT FLASH

MECHANICAL MEN
BURGLAR ALARMS, ETC.

all owe their origin to pheto clectric cells. |
1t is now possible for you to huy a completg \
photo cell unit in a kit, ready to assemble,
incliding an extremely stnsitive photo
electric cell, all necessary tubes, wire, re-
sistances. relay, ete.. with complete dia-
#rams and an instruction hook showing you
how toassciableit inan hour—all for 31100,

We also furnish you with & book giving
complete wiring diagrams and instructions
on how to build a number of amazing de-
vices and showing you many uses for your
photo clectrie cell unit. The actual value of 1
1his completo kit is over 850.40—we are
making a special introductory price of
$10.00 to popularize experimental work '|
with photo electric cells, |

Clip cheek or money order 10 the coupon
below and mail it today!

/ LY

ez 2 PP HERMAN A. DE VRRY
i i 1 Ine.
59 L. Wacher Drive

Chicago, 1llinois

CLIP THE COUPOMN BELOW ... MAIL TODAY

Herman A.DeVev. Ine.
59 E. Wacker Drive, Chicago, Illinois

Entlosed is $10.00,  Tlease send me the

complete 1'hets Fleetrie Cell Kit adver-
tised in Ladie-Crafy
NAMEL e oo vre v ove oriE B ESSSE BB+ oo ers s sns
AdAress . it d asiabn o i o ek Son -8 b redae
Toun .. ............. co.State. ... ...

LEGION6-TUBESET

MARQUETTE

AUTO RADIO
yensaiondl GE Npe

QTUBE SU PER-HET.

MARQUETTE =
SNAPON MOUNTING
NOQO TOOLS REQUIRED(PATAPL'D FOR) ELECTRICAL
REMDTE CONTROL (MARQUETTE PAT APLD FOR) ALL WAVE
RECEPTION (1510 SSOMETERS - PENTODE{RFanc AF )
LATEST CUNNINGHAM TUBES-ELECTRO DYNAMIC
SPEAKER-PUSH PULL PENTODE-~AUTOMATIC vOL-
UME CONTROL-FULL VISION OIAL

MONEY BACK GUARANTEE 10DAY FREE TRIAL

BPRICE COMPLETE
e Ay s 54 0

NO
EVERY READY BATTERIES

MARQUETTE RADIOINC.

110West 18*St. NEW YORK

: DISTRIBUTORS~DEALERS
WRITE Ffor TERRITORIES Yow

" STEERING POST MOUNTING

The Legion Itadio Mfz. Ce. announces a new
receiver of the T.HR.F. family. 1t uses 20724
SNk 1247 and 10800 1t iR equipped with a
full-vision «ial. dynamte speaker. control
hum control amd balt ring condensers.  Cabi: |
net of selected Mmeriean Wadnu

SERVICE SHORT CUTS

{Continued from puge TG1)

— -

Write for full details about the OFFICIAL

To test the ‘47 pentode. follow the same | REFrRIGERATION Skrvice Manuan. Gernsback
procedure for the “short test” and “mutial [ pyblications, Inc., 98 Park Place, New York,
conductance test” as  deseribed above, with

N. Y.

these exceptlons:
our

Itaving inserted the "47 into
O-prong socket ; rhrow SW 1 1o the 8.6,
side: the MA xwiteh 8W4 to the high side
and leave it there-—thien take readings after
throwing W 5 on and adjusting rheostat R
An emission test” may be taken on tubes
suiruble rfor this rest by using the Iigh scale
and throwing SW 1 te the 5.0, side. l

Herels A i

i Big Profit Opportunity.
| Put Pentode Tubes

in Old Sets

Replaoce the old 245's with the
new 247’s. There is a tremendaus
improvement in depth of tone

FINING THE RCA VICTOR 52
By Jaumes Watson

HE IL.C.A-Vietor receiver uses a pilot light
which requires 110 volis on rhe tilament.
The writer wishing to replace thix bulb. found
the only Lap available was of the larve stan
dard-lase type which would noet into the

PENTODRE

light =ocket in the recviver lowever, hy ond set sensitivity. The improved
breaking out the old b and its cement. it amplification strengthens weak
wis possible 1o fasten he new base in the o) signals, porticularly in sets using

manner fllustrated in Ml 5 on page 731, 245 push-pull, and the improved

v
g i Ty G e g % fone furs sour old radios into
. ! g ‘ " L= B ] new, sweet, musica!l instruments.
Ihe ring raed  our nd rhe wrifer offered b
1o tackle the job of fixing it. JUST INSERT ADAPTERS AND NEW 247 TUBES
AE iy sugeestion, 1l migement ohinined NGO CHANGE IN WIRING

i replacemenr hulb for me and upon examinin®
it. I found that it was only rated at 170
wilts, and that its Standard baxe wonld not
lit the large mosul socker of the big 250 watt

SPECIAL INTRODUCTORY OFFER:
2 Adapters, 2 RCA Licensed 247 Pantods Tubes—
YOUR PRICE $2.80 (Posrpoid]

buib.  llowever. ir only required a few minutes You sell for $6.00. I's @ borgain for your cusiomer and
v break the #luss and ccment from the old you double your money with 5 minutes work. Every
lamp. serew the standard baxe intoe the mogul ownet of an old sef can be sold ACT HOW ON THIS

base as illuztrited i

Fig. 2B on page 7381 and
replace v

in the sockef.

FAST MOVING MONEY.MAKER]
2 Pentode Adapters Only (no tubss) $1.20

MONEY 8ACK GUARANTEE! Try Ihe lwo Penlode Tube
oulfit In a set If not more than pleased with resvin, re-
turn your purthase onytime within five days ond your
money will be prampllr rafundedl If you do not have
ovr new 1932 Radio Servicemon's Wholesole Price Guide_

TAKING HUM OUT OF D.C. SETS
By George Van Velsen

ERVICE MEN. eperating in the Meotropolitan |

e district,  undoubtedly  have  entountered check in square below and it will be sent you.

RO sets having a bad hum.  The writer has

fomaud o simple  solution which works very T/[('RADGI_EK (0
nicely  where the receiver. nx is nsually the I
vase. has its filuments cennected in series, as GO! W.RANDOLPH ST
indicated In 1'ig, 4.\, Pleaie

The remedy is to econnect the filaments in
series parallel. as shoewn in Fizure 4B, increas-
ing the value of Nmiting resistances 11 to com-
pensate for the lower resistance of the fila-
ments |

vonneet electrolytie condensers in shunt with

send me. .19
of 2 Pentods Adopten. 2
RCA Liconsad 247 Peniode Tuber,
32.80 lpeatpoid

....5e15 of 2 Pentode Adapters Ino tubes) $1.20
] Copy 1932 Setricoman’s Wholesale Price Guide. (Arroch
your latterheod.]

Nama.....

1he aments: wherher they are conneceml in Slemotsernnnn —

8|eries ns oshown at 4\ or in parallel ag at Ciry Srate
L these condensers must lave a capacity e ' CAGO, FLL,
wiweon 25 und 50 wmf - THE RADOLEK €O., 106 Canal Stotion, CHICAGO, ILL.

www americanradiohistorv com
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adio(waft R spErs BurEAU

A FREE
SERVICE

These booklets, pamphlets, etc., are
obtainable FREE by mailing the

accompanying coupoin.

37. SOLA VOLTAGE COMPENSATOR

Varjations of line voltage, which are very
marked in many parts of the country, creata
objectionable results in radio receivers. It
the voltage decreases the volume drops; it
it increases, the power pack is overloaded
and the life of the tubes threatened. The
Sola Compensator automatically nmintains
the voltage to the set at a constant value
even  with wide fluctnations of the line
voltage. This folder describes its opera-
tions and application.  Well worth reading.
Nola Corporation.

38. HOW TO PREVENT INTER-
FERENCE IN YOUR RADIO

This little folder is full of practical ad-
vice on the elimination of interfercnee cre-
ated by clectrical machines of various kinds,
The cures are applied at the sonrce of the
trouble, not at the radio set. Data are
given on the use of filters designed for con-
venient connection to the power vords of
electric fans, vacunm cleaners, sewing, wash-
ing and ironing machines, food mixers and
motor-operated refrigerators.  These are
quickly installed without the use of tools.
Aerovox Wireless Corporalion.

39. ACCURATE HEAVY DUTY TEN
WATT RESISTORS

Service Men and experimenters who wish
to make multi-range instruments out of
low-voltage A.C. and D.Co voltmeters will
findd this bulletin interesting and  instroe-
tive. 1t describes the popular Akra-Obm
wire-wound resistors  and  tells how  the
proper sizes may be selected for meters of
different internal resistance to cover varions
voltage ranges. ‘These resistors are single
layer wound on  Isolantite tubes and are
covered with a special insulating coating.
They are acenrate within 2¢; of their vated
values, and are designed to fit conveniently
in standard five-mmpere fuse clips. Shall-
crozs Mfg, Co,

40. THE LUXTRON “ST" CELL

The great drawback to the general adop-
tion of light-sensitive devices by experi-
menters and construetors has been  their
high initial cost and their need for multi-
stage audio amplifiers of special construe-
tion, With the introduction of the “Lux-
tron”™ cell this disadvantage scems domned
for climination, as this new device is very
inexpensive, yet sensitive enough to operate
a relay direetly, It is of the photo-con-
ductive type, and functions by the reduction
of its resistance when it is exposed to Jight,
Its manufacturers claim it produces a cur-
rent change of as nuch as 25 millizunperes
in direct sunlight.  ‘This folder deseribes

On this page are listed booklets,
catalogs, pampbhlets, etc.,, of Manufac-
turers, Schools, Institutions, and other
organizations, which may be of inter-
est to readers of Rapio-Crart. The
list is revised each month, and it will
be kept as up-to-date and accurate as
possible. In all cases the literaturgq
has been selected because of the valu-
able information which the books con-
tain. 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 Rapio-CrAFT.

Fill in and mail the coupon below;
muke sure that your name and address
are included and are plainly written.
Order by number only.

the eell in detail and tells how it is unsed
in conjunction with a smalt relay for vari-
ous experimental and conumercial applica-
tions.  Lurxtron Mfg. Co., Ine.

41, FAHNESTOCK SPRING BINDING
POSTS

The average radio nian does not realize
that even a little thing like o binding post
may he the subject of considerable design
and nmnufacturing effort on the part of a
large company. This 40-page catalog illus-
trates dozens of different inodels of the well-
kuown Fahnestock connectors, which have
wide application in both the radio and the
weneral clectrical ficlds.  Fahnestock Elec-
tric Co.
42. RAWSON SINGLE AND DOUBLE

PIVOT METERS

A new nrethod of pivoting the delicate
movements of cleetrical meters is deseribed
in an article prefacing the latest catalog
of the Rawson meters.  This discusses the
features of older methods and tells of the
advamtages of the new systen tor highly

_________________ e
37-45 |
RADIO-CRAFT |
Readers Bureau
96.98 Park Place, New York, N. Y. i
Please send me  free of charge the fol- |
lowing hooklets indicated by numbers in I
|

r
|

|

i

|

l the published list above:
I 8537 500000 0000800000860000000050056a000 i
|

|

|

|

|

AL 00000080 08000080060080800000006004 l
G L X R 0G 0000000080000 8 8800500000008 l
(SR AR aa 000800 00A0s Statee.iiiienees |
' |
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sensitive instruments. The catalog  itself
describes the Rawson line of high-grade
portable meters of the following types: D.C.
williammeters  and  millivoltmeters, D.C.
“Multimeters,” fluxmeters, clectrostatie volt-
meters, and electronic multimeters.  ‘This s
a valuable reference hook. Rawwson Elee-
trical Instrument Corporution,

43. THE RECORDOVOX

The Amplion Recordovox is an instrument
for speeding  ceducational  processes  and
measuring educational progress. It makes
available for classroom work the arts of
the phonograph and radio and provides puh-
lie address facilities for the school audi-
torinm. It consists of seven units, hoiséd
in o steel cabinet fitted with wheels, These
units are: a microphone, a powerful andio
amplifier, a foud speaker, an eleetrical pho-
nograph, a radio recciver, a reeording head
for reeording sound on phonograph records,
and meters and switehes for controbling all
the upparatns.  One of the most interesting
uses of this instrument is for recording the
specch of students, particnlarly those study-
ing o kngnage other than their native
tongne, and then letting them hear their
own voices through the loud speaker. cfn-
plion Produels Corporation.

44. CORNELL PAPER DIELECTRIC
CAPACITORS AND RESISTORS
This is an engineering eatalog of data
on fractional eapacity paper diclectrie fixed
condensers and various sizes of «arbonized
resistances for radio, television and ignition
applications. .\ supplemental  sheet  de-
seribes two special kits of replacement filter
and  bypass condensers  intended for use
by Serviee Men and service organizations.
Cornell Flecirie Mfy. Co,
45. ARCTURUS TRANSMITTING
TUBES
‘The Arcturus company has added a series
of power tubes of the transmitting type to
ts present line of receiving tnbes.  Five
of the new tubes are fully deseribed in a
series of excellent folders now available to
all: radio men.  The following tubes are
listed: the IS703A, a 50-watt L. oscillator
and AR, amplifier, iterchangeable with the
UV-203A 5 the 19711 and 197111, a 50-watt
oscillator, power amptifier and modnlator,
the first equivalent to the UV-211, the Navy
type 1818A and the Army type VTE and
the second equivalent to the WE-2115; the
Fi45, a 50-watt modulator and A, am-
plifier, interchangeable with the TUV-815;
the 15766, a mercury vapor half-wave ree-
tifier, similar to the UX-866; and the E772,
another mercury vapor half-wave rectifier,
cgnivalent to the UV-872,
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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.

ﬂ'l

DUO MAGNETIC
Duo Magnetic Speaker __ $3095

Duo Inductor Dynamic
. $3,95

Chassis
Similar to Farrand Inductor,

T

)
o
7
¥
5
K
i

JENSEN

A.C.—D.3g

Dry Rectifier $14'95
A.C.—D.7Jr.

feet. T $12.95
A.C.—D.15

Fonchect™.. $8.50
D.9-—2500 OHM

e $7.50
Fi.el.d [ $805°

D.7—2500 OHM
D.C
D.15—Midget Concert Jr.
2500 OHMS .. $4.75 - :
ROLA
A, C, I\éodels

Model 0-30-C A.C. using
280 Rect. ...

Model K. Mldget A.C. using
280 Rect.
D. C. Models
2500 ohm I’.P.

i Smserd

$9.95
$8.50

$4.25

Output Trans,

1000 ohm P.P. Output Trans,
2500 ohin Single Pentode. Each
2500 -ohmn Push Pyl 238, Model

1000 ohm Single 238.

1800 ohm Single Pentode
o en 300 ohm Tap

BALDWIN
Tine Rec = 9750
D, C, 2500 .
YT $5.50

D, C. 2500 OHDM—I10

ros e~ $4.00
Q. 2500 O H M—I110

Volts Field Less
Output Trans. $3025

SANGAMO TRANS.
FORMERS

Sangamo transforiners are of-
fered to the puhlic for the first

time at these reduced prices.
:;nm:mno A. X. Audio
ransformer,
Price $1°75
Sangamo B, X. pp Input
Transformer. sl 95
Price e e ®

A E . pp Out-
put Transformer. s 5
Price ... 1'9

' Do Not Write For Catalog!

All offers are F.0.B. New York, and subject to prior
sale. Terms: A deposit of 209% is required with
every order. Balance may be paid on delivery. ©Or,
deduct 2% if full amount is sent with order.

Sangamo H. X

HEADQUARTERS
for

Materials and Parts

for building

Treasure
Locators

Radio, Audio, Ground Potential meas-
urements, Hughes Induction Balances and
other types: Oscillators and amplifying
systems included.

We can supply all meaterials needed for
building and operation of any of the recog-
nized treasure finders.

\X}ITH these apparatus you can locate
buried treasures, metal war relics,

mineral deposits, subterranean water veins,
buried gas and water pipes, and lost ob-
jects, tools and treasures sunken in water,
etc. -

Write for pamphlet giving history and
theory on this interesting subject. Twelve
different circuits are described and explain-
ed. List of parts and prices included.
(Price of pamphlet 10c.)

Mail
Coupon
TODAY'!

GRENPARK COMPANY Dept. RCé

245 Greenwich Street, New York, N. Y.

Finclosed find 10¢ for which kindly send me pamphiet
on Treasure Finders.

Address:
Ktate:

|

|

{

{

Name; |
|

|

I

-

‘(—;_RENP ARK CO., pept. R. C., 245 Greenwich Street, New York, N. Y.
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The Hotels on this page are

Hotel Directory oF the Radio Trade Patronized by the Radio Trade.

Make them your Headquarters.

I lll '"*"AN ADDRESS OF DISTINCTION"

RENOWNED , . . FOR SUCCESSFUL CONVENTIONS

If vou are responsible for a large or small Convention for vour In-
dustry or Business, consider these advantages. Overlooking Lake
I\Ilchur'ln, with parklands, beaches and bridle path close at hand, Con-
THE HOTEL vention days here are pleasant and free from distractions which inter-

fere with Convention sessions. \When personal affairs are in order

MONTCLATIR i o e e o s e

LEXINGTON AVE., 19th to 50th STS. | Convention St:lﬁ, available without extra
NEW YORK charge, 1s trained in Convention detail, ob-
taining publicity, reduced railroad fares,

Directly Opposite the Waldorf-Astoria entertainment, etc. H'rite us for furthr HOTEL, CHICAGO

information. Under Blackstone Management

500 ROOMS  _ 11

Every Room With Bath AHO\IE\ HOTEL IN THE
From $3.00 per day | HEART OF NEW YORK | |
Auractive Rates by the Month : ‘r H E
l | ’
A RADIO IN EVERY ROOM NEW l‘ mportant
Short walking distance from ; F L A N D E R s ‘ I
Grand Central Terminal | 133 W. 47th Sireet through nnouncem ent.
and B. & 0. Motor Coach to 48th Street
Station. Ten minutes by taxi | One of the Finest Hotels in
from Pennsylvania Station. | Times Square On pages 752 and 753 :
Single R ith Adj 5 5 .
) . I Mt e e e 50 and up of this issue will be
American Home Cooking Served Single Rooms with Bath... 2.00 andup - ¢ d s
in a Notable Restaurant L pouble Rooms with Bath. 3.00 and vp | | ound a very import-
Suite—2, 3, 4 People.......... 5.00 ant announcement
ial Weeokl 5
OSCAR W. RICHARDS, Manager Special Weekly Rates | telling of the Rubio-
| FRED W. BIZEL, Resident Manager ' CraF ]
— - 1 I _ — | WFT LiBRarY.  Be

.::ccoo«n'ao'cf--nn«'unnnn«c XX TR DD T .:E: oA sure tO turn tO these
% “The Gathering Place < :

& of S ZHQLI-YW(LOD pages NOow and learn
oo N . » T =" RESTAURANT = ,

% Cosmopolitan Newvl ork:(s}. % B'WAY. at 4s:sr.l:}\nc. of the ten new and in-
% The RUSSIAN VILLAGE % oot it | . .

3 S 2 ‘B VY REVE | teresting books which
@ 100 West 57th Street < D aaaiiis

: ¥ - : s the great- . 5

..: New York Clty ::: est cabaret pntrrl:uh‘;lr!:‘:nt | arg belng pUbllshed,
$ Dining, Dancing, Russian and Gypsy & the world has ever seen. |

:: Entertainment. o Broadway’s “;II“"'S]“;'IZI:); ‘

® LUNCH — TEA — DINNER ¥ | i ,

& No cover charge at any time. & PnTl:::Ir-\'i‘,l:Ees

:: Broadcasting WOR Circle 7-9434 :g: 2 -

;. a0 aCr e o G T e eats el e Zs e G Grfe oo ool e e ‘

www americanradiohistorv com


www.americanradiohistory.com

VERY month we list on this page certain S7AR % items. which are

NOT LISTED IN OUR CATALOG.

na more can he had.

ment by ordering NOW.

JUNE SPECIALS!!

‘ These are all speeinls of which
the gquantities on hand are not sutticient to catalog thenn.
First come, first served.

Onee sald out,
Nave vourself disappoint-

KTOP SHHOPPING.
undersclls ws.

dircet fram thisx page and save maney.
saction. Take advantage of these speclal offers.

The lowest prices are right on this page.
We meet any price on ANY NEW Merchandise.
L% satisfuction on every tran-
ORDER NOW, TODAY,

XNo one
Oorder

NEW!

ANALYZER ON
This new Iteadrlie g
ment  embodies
nlways been deslred in
hnlt for service work
(21 simplicity of (esig
of measurcments ;
complete unit. It s

mn recelvers.

EIGHT METER SCAL
The ~ Mudel
compact desice.  The
sions of the carryving
10% by 7% by 3%

D.C. voltmcter las

The A.C. voltmeter

T00 volts.

ranges: one for H-mi

secondarles  of

fratures

(1) ruriedness of the

that the kit is capahle of testing any-
thing from old hattery models to the
latest sereen-grid, pentode, and multi-

007 s

i inches.
alyzer eontains a D.C,
A.Cooltmeter aml a mililammeter. Tiie

0 to 60: 0 to 200; and 0 to 800 volta.

ranges: 0 to 10; 0 to 14
The milliammeter Las two

the other for 100-mlll.
ranges makes it possible to test every
conceivable radio circuit: high voltage
pwer
current draln of ail radin tubes,
cluding the high Dower 230 and 210

IMPROVED READRITE MODEL 700 ANALYZER

MOST POPULAR LOW.PRICED

MARKET

recision instru.
which have
any instrument
(1) low cost;
n; (3) acruracy

necdlless 1o add

ESAVAILABLE
an extremely
ocutside dimen-
case are oniy
The an-
voltineter. an

three  ranges:

has alsn three
0: and 0 to

11. reading and
This variety of

transformers,
ins

L e

k| |J|.|J] ||

with the analyzer. to
provide C’" blas. for
Erid tesiz. continulty
tests. etc.

TESTS PENTODES

and removed,

NEW!

ette case, substantially constructed and equipped with
nickel plated rorners and trimminss.
arrangement the cover of the case may be swung back
thus affordinz a completely unohstructed
view of the testing alharatus.

By a novel hinge

—tMULTI-MUS" —
& ‘80 RECTIFIERS
There are two suckets

FREE with each Analyzer

on ihe banel of the
analyzer. vne for four-
prong tubes ard the
uther for five - prong
tubes. There i3 &
*erid-test’” push-but-
ton. Pin Jacks aro
available for the in-

jacks for connecting
the external battery.

A two - way toggle
switeh  controls  the
testing  circult  for

eltlier regular or pen-
tode tubes, Both plates
of the "80-type reetl-
fler may he tested by

We take nleasure In offering
with the purchase of each an-
alyzer—ABSOLUTELY FREE
OF CHARGE—the latest radia
phblication to come off the press.
THE BOO

INTENDED

dividual use of all FOR SERVICEMEN OF ALL
mieters, externally, in CLASSES, whether junior
overy range.  There i3 grade or cexpert.

a screen-grid pin jack, NOTHING HAS BEEN LEFT
aml thers are two pin TO YOUR OWN INGENU.

ITY: EVERYTHING 1S COM.
PLETE. t'ontalns detailed de-
scrintions.
circuitdiagrams of all commer-
eial set analyzers ami testers,
A real book. i
mation on every analyzer on
the market.
Heavy cover.

photographs  and

Contalns infore

64 bio pages.
Profusely illus-

# RADIO SETE
ANALYZERS &

Range 18 to 200 me-
ters. Employs low cur-
rent  drain 230 tube.
Requires but 1/45 velt
I3 hattery. 2 No. 6
dryeells and earphones
to opcrate.

No. 1666—S.W. Set.

Containg all parts and
instructions to huild a

three-tube 8. AW, ¢e-
verter. Range 10 to
200 meters.  Includes

filament transformer for
110 volts, 60 cycies,
A.C. Complete with st
of 3 plug-1n cotls.  Ship.
ut. ¥ lbs.

Nb. 1617—Converter.

Your $6.25

Price

Your $9.45

Price

No. |1614=—Converter.
Your Price ....

A.C. SUPERHET
S.W.CONVERTER

d‘onverts any hbroad-
vast roceiver Into a
full-tledged  superhet
NV, Receiver. Range
20 w 115 meters. Re-
duireé  no  plug - in
evils,  Has  bulli-in
tilament  transformer
for 110 velts 60 eye
A, Employe 302
tubes.  Bingde  dial
cuntrol.  Instructlons
included. Shipping
ut. 8 Ibs.

NOW §7.50

Small. neat in

appearance
mﬁ and ruggedly

constru cled,
A stark  necessity  in
serrlee work. Sold only
In lots of 1 or wmore,
Shlp. wt. 4 oz,

No. 16872—Caps.

Per doz.

Your Price.. $0012

VARIABLE SUDES
£ i

No, 2275—10,000 ¢hms.
e $0.75

No. 2276—25,000 ohms.

Your
Price

Your
Price

... $0.75

able A hum

use of
Ship. wt. 1 1b.

Your
Price

These Fuaranteed units
will perforin miracles in
climinating  objection-
fram
ALF, and filter circudes.
Kaslly monnted througl(
bayonet socket.

Na 8P 9054, Condenser.

$0.49

RADIO
SERVICE
TREATISE

=

3
[

100 New Hook-U'ps. Etc.
675 Illustrations.

FREE 76 Page Radio Treatise

The now Winter editlon. No. 24, of our
RADIO SERVICE TREATISE s posl-
tively the Zreatest book in print—NOT
IFST A CATALOG. It contains a large
editorirl sectinon with valuable informa-
tion not found anywhere alse. Among
the new teehnlcal Information listed are
the following: 1932 Complete Radiotron
Clinracteristies Short Wave Tuners and
Phone-Pickups.— Constructional Data for
Servicemen's Test Oscillator—all about
Tone Controls—Short Wave Adapters and
Converters—Construeting a 3:tube Super-
Het Short.Wave Converter—Modernizing
old radio ssts—Latest type Muilti-Mu
and Pentode Tubes—All about DC Re-
ceivers —Vacuum Tube Treatise. — And
dazens of new radio experiments. hints
to Servicemen, valuable tables of use-
ful data. etc.. etc

WRITE TODAY. Enclose 2 cents
for postage. Treatisd sent by re-
turn mail.

Requires

Heat intensity over
12000  [ahr.
ne mouth-blowing. En-

tubes. elc. uge of A& special trated throughout.

CONVENIENT SELECTOR SWITCH mlapter fl"'"'ﬂ'&‘"i The Analyzer is furnished comptete wlith test lcads.

The instrument §s equitped with & Charts are provide congieeting eables, Rurgess 4% solt battery, several bat-

slx-position hi-polar sclector gwitch; for meawrlng resis- tery Teads, 'Y ta I'X adapter, °80 rectifier adalter anil

bi\' r;u-mlls ';f which readings may be tances and eapacitles, resistance and capacity cherts. Shipping weizhi, N Ibs,

abtained  of ¢ ol UCT golts Model 700 Analyzer. List Price $35,00

reversed. 'K volts, 'K volts , plata voltage, IN LEATHERETTE CASE—REMOVABLE COVER B0 l

m:r'l s:lrn-en»urill‘ \'uTllce. A ‘g%q-v{)elre?::llerg !Is R‘;I[l[l1|¥l1 The Mmtel 700 mow comes inow hanmdsome black Jeather- YOUR PRICE ............ """"""s 4.7

WORLD-WIDE A.C. SHORT WAVE SCREEN-GRID ADJUSTABLE %8 MF. ELECTRO- AUTOMATIC 245 POWER
SHORT-WAVE SET | CONVERTER KIT | CAP CONNECTORS VO‘I;’ll‘Al.(:I-I I‘I\)El\%ggg- BLOW TORCH TRANSFORMER

DIVIDER INSE

et S 8 1 8 sy
:::ﬁ. l:ll;(l-:'x:llml:,l'-inl’\?‘lr(ll:;lr!-. é‘ a"-n/;::*v ‘-it (’1'0‘4:-' a“-
ete. Ship. wt. 1 b, 25 v ‘3a, Cr, i
:::" K1006—Torch, &03“: 4;0LEI.'ransrormer.
Price ,..... $0°60 P:I'::re ...... .

for home recording,
No.
Your Price

Messures 5”x6% ”x6%”. Will currectly mateh the
input impedante of prectically all type ampli-
flers, Easily cannected 10 the broadenst recelver
Ship. wt,
1654—Pre-Amplifier,

MICROPHONE &
PRE-AMPLIFIER
OUTFIT
Excellently .uited for
. A, worK. inter-eom-
munlcation systens, ete,
Comprises scnsitive sin-
Kle-button  microphone.
microphane coupling
transfarmer and battery,
cut-of? switeh. galn con-
trol and output termin-

erackle - finthed  metal

case, equipinad with con-
venicns earey ing handle.

10 Ibs.

ELECTRIC CLOCK

Naval
right
«arket!

ohsepvatory time
from yuur light
No spring  to
wind, no batterles.
Never out of order.
For 110 volts 60 cycle
A.C. operation only.
No» 168%~Clock.
Your
Price

*UTAH A.C. DY-
NAMIC SPEAKER

Operates
cycle A.C. line. 9" high
by 9%” wide by 7%
deep. Ship. wt. 19 lbs,

No. 1506—=Speaker
Your
Price

1110 volt 60

MIRROR
LIGHT

RADI
PE

LT

A (lover (evice for look-
inx  around corners OF
other Inaceessible spuAds
an  the radio chassis,
{"omprises pen  flagh-
leht  amnd  magnifying
mirror. Comnplete  with
battery and bulb.

No, 1695—Penlight.

| Your ... $0.85

L Price .....

in

No.
Pack Unit.

*POWER PACK-
CHOKE UNIT

Camprlses power
former for
2278,

2—171A’s and 1

*MIDGET MICRO-
PHONE

%

trans-
»6's, 2 | A real microphone of

Bl

singte hutton iype. Ex-
280, ws well as 1—500- | tremely sensitive.  Ex-
ohm filter choke. Put up | cellent for 1.1, work.
néat metal case, | cte. Stamdarnl resistance
ship. wt. 10 1vs. of 100 ohms. Respomds
up to 2500 cyeles. Ship.
wt, I lb.
SP 9053 — Power | No, 1655—Mike.
Your
Yoyr Prive.. $207S Price ...... $2025

MIDGET DYNAMIC
SPEAKER

A)
and tone, 64" overall,
147 (diaphragm. Stand-
nrd 2500 ohm fleld cofl.
Output  transtormer to
match all type output
tubes. Wt. 5 lbs,

No. 1549—Speaker.

Your 2.50

Price

SPEED “295”
TRIPLE-TWIN TUBE

Fquirslent to
ons 227 de-
tector and one
213 Power
tube. ¢‘onsti-
tutes a two-
stage direct-
coupled am:
plitier in it-
seif. Fila-
ment, 2 A.C.
2% v.; plate
voltage 250.
Large undistorted output.
hip. wt, 12 oz,

Ne.5699. Tube.
Your Price. ...

$2.10

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.
If C. 0. D. shipment is desired. please remit 20%
remittance, which must accompany atl orders.

If full cash accompanies order, deduct 2% discount.
Send mnaney order—certified cherk—1U'., 8. 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
big FREE catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excesa wiil be refunded.

You will find special

als. Pul up in neat black |

1

|
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[will train yo

$100 3 week

RADIO-CRAFT

at home

Radio Job.

If vou are dissatisfied with vonr pressnt job, if yvou ave atrug-
eling along in a mut with little or no prospect of an thing hetter
than a skinny pay envelope—clip the coupon NOW, Get my big
FREI: book on the opportunities in RAMO,  Read how aquickly
soin can leamn at home in your ajare time to be 4 Radio Expert
—whit geod job- my ogvaduates have heen getting—n il jobs with
real 1utnres,

Many Radio Experts Make $50 to $100 a Week

In about ten years the Radio Indusivy has grown from #2,000,.
000 1o honareds of millions of dollais,  Over 3an,000 jobs have
beon ereated by this growth, and thonsands more will be ereated
by ita contiuned  development, Many nen and  young men with
the Fizht training—rhe Kinel of trafnimg § give your in the N, K. L

“My earnings in Radio . i A=l il
are many times greater ;:::;:; :!l..l‘.« :n-m.ul into Radioe at two and  three times their
t!mnldl bever expected they - :
wou e when 1 enrolled, i
They seldom fall under Get Ready now for Jobs Like These
$100 o week. If your DBroadeasting  stations e  cnzineers, operators, station man-
course cost four or five agers, aned e up to $h,000 4 year, Manufacturers coutinually
times more 1 would still cmploy testers,  ilspeetons, forcien, engineers, service men, huy-

consider it a good inves
ment.”
E, I. WINBORNE
1267 W, 4Sth St.,
Norfolk, Va,

Jumped from $3§ to
$100 a week

ers, for job~ parimg up to X600 G year, Raetio Operators on

t-
B emjox dide, see the world, with buand and lodwing free, aml

wet gaod Demiclime Dealers amwl jobhiers employ serviee men,
slesinen, boyers,  marggers, ad pay oup to RKlanoa week, My
haok  tella 3om abeontt these and m other kimls of interesting

Many N. R. I, Men Have made $200 to $1,000
in spare time while learning

The Jday don ent | ~enmd yon material which  yon should
master quichy tor doing 2a jole, copmoa in most every neighbors
hioaul, Tor spare tile money Thiraughout your conrse 1 sewl you
information on servied lar muakes of sets; T oggive von the
plans and ddeas that e made 200 apd 31,000 for N, R, L stu-
dents in their spare time while stelying, My course fa famous as
thire 1 t pay for itselil

“Iefore T entered Radio  Talking Movies, Television, Aircraft Radie

T was mi:
Laxt wao
serviciug  aml <o 11
Radios, T oweany snee

King $35 a0 we

1 varnel §110

K. included

‘ a ng Falki Tel i l

0 pare 1
.\: Tl Radin's Aviation,

June, 1932

Special Free Offer

Mt onow and aecolre
o ankdinh « g Tred
,‘T;uﬂ_.l‘\.'l.. ||, i'u:oili‘l Ml m--': i
0 Lﬂ_ﬂ'ﬂTmL‘ Kadio, ™ thi Rendoe
- —

Manual on D, At
atil Baltery operated el

ol 5 fudends 1 1
have th bk 3
piast. Now teadenrs o i
magazine  who mail 1
emupon Wikl recelve it
fee thoempoming .
tai~es of all khuls, 14

ing slenals, browd tun-
lug, howls  and  oscilla-
thon<,  poor  distamee  re:
ceptlon, diatorieill or
ftled iknals, | L
Awlio  amd  Radln  Fre-
queney  amplitication  and
other  Altat  infonation

A c T 14 contained In 1. tiet

v {ree copy by 1aaillug

Q U l c K L Y ! the compon helow,

.« NEW Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

With the sid of this equipment you ean work out with
your owp hamds many of the things jon Teud 1Ir text
hookz, Feomt It yon get the ialunable experlence that o fells

an o expert from w  heginner tn a short 1 1 e
learned what [t wouhl take years o leamn [n the 1 LI
tralnlng  Uke thls at pints the exita dollars 1y
cavelope.  Rone of ¢ Mt i L I ml evperi-
nertol " Niewsurlig  the  merlt of a
Ll el an ok eler, o oltpweter, aml a Airkd
nt vi wol Y e eavperi T
1 ] Inl e 2 he ki

L 1 1 1 i
to N, R. L You ~tarted vicin A Merchandising Sets. Proadeasting, Canuner d
ou starie % ol s eyttt - T h awe double

me aff on the Fight foo
J. AL VAT GHN

Grand Radio and Appliance t

#t. Louis, Mo,

1

Co, v

64-page book of information FREE

Gt rour copy toduy, It tells yonow

o oo v Ll and tripled the
3107 K. Grand Danlevard, ot f " I.e 1 Iu~truction Service npm Salal‘ies Of many

Fipd out about
waioe  this tested way

gomd jobs an, wl they pay, tells you ‘xh e my #
course, what 'm r~ who |.|1\' taken it are doing and fo BIGGER J ¥/
1 ahinge, Vined smt what ftadie offers yon without the 2 /
. i \CT XOAW b R |
ALY J. E. SMITH, President aG.ﬁ:b"-:?r Lo
$500 extra in ¢ months National Radio Institute, Dept. 2 FX -
“In leoking over my Washington, D. C.

recorils 1 find T made 300

fram Januwary to May i

iy spare time, My Lest ) Pioneer and World’s

week brought me #2107,
I have only ane regret
reparding your course
-1 should have taken
it long ago.”
HOYT MOORE
K. . 3, Box 919,
Indianapolis, Ind.,

W Our Own Home

3 Lawgest Home-Study Ra-
= dio training orgamzation
kit 1; devoted entirely to tramn

L rd ing men and young men

1
.

'

1

1

)

H = . for good jobs in the Radio |
" l'iﬂ* industry.  Our growth has
! ! paralleled Radio's growth, I
11‘1 i We occupy three hundred |
| q times as rmuch flour space

- now a3 we did when or-1
ganized in 1911 N
1

Lifetime Emp/ i;fﬁrferwl"f toall Qraduates

J. K. SMITH, President
Nationu) Kadieo Instltute, Depi, 2 FX
Washingten, D, (€,

Tear Mro Smlt 1 10 take t
wpecial Offer ~ernl [ m 1KY
shooting In 1Dt AN i1t 1t
Rewvg fn Badio™

fhis request does not ohligate me.

N UM C i g oo s o4 B a4
Tldris8. .. ccisianammrrraaaansins
U1t el o i ot i R BLEER

IIM“
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SERVICEM

CERTIFIED TRIAD TUBLES are the result
of manyv vears experience. All the guess-
work has been eliminated. They are designed,
manufactured and tested by the most modern
miachinery. They are produced by skilled oper-
ators. No better tubes can be hought.

A complete study of the proper method of mer-
chandising tuhes, in order to protect the seller
us well as the buyer has resulted in the adop-
tion of an entirely new form ot distribution.
The CERTIFIED TRIAD SERVICEMAN is
the key stone. You can bhecome one of
the agents, who are taking a handsome
profit from these tubes, by filling in
the conpon. The whole interesting
story will come to you by return
mail.

If you are selected to
represent TRIAD, we will
protect vour territory,
for you. Every Tom,
Dick and Harry will
not be competing
with you.

This is a reduced face
gimile of the Triad
Rudio Tube Certification
Coupon, which is sealed in
the hox with tube 10 which
it refers.

CONSUMER

Fven a good madie receiver will sound like “nothing at all” if it is eqnipped with poor tules.
Most people realize that the radio tule is the heurt bf their reeeiver. Onlinary tuhes can be
Lought for u song, but yon usuully get what you pay for. No one expects io get Caldillue or
Linecln serviee from an Anstin.  No oue lvoks for custom-muade shoes for three dollars. Those who e Tan ot
expect the very lest performance from inferior tubhes ure not logical and they are sure to he VOUr w8 ceTvicenien.

disappointed. No farm of entertainment is as inexpensive as radio. Isn't it good lwusiness to keep
it working at its best. You can e rure of doing so, Ly insisting on CERTIFIED TRIAD TUBLES.
A line to us will enable us to send you the CERTIFIED TRIAD SERVICEMAN, we have sclected I eell
10 serve yuour viginity.

MFG. CO.
t, R. L

I have Ine eman for ..years.

les per year. [ helong

to the Serviceman’s Association.
The Triap LINE is complete. Itincludes all types of standard ‘:“l"]'” ————
Tubes as well as Photo-Electric Cells and Television Tubes o i Yo

My letterhead or card i¢ aitached.
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Your Ultimate Choice will be a

5190 er-Powered
LINCOLN

super Power Spans
Atlantic, on Broadeast

St. Pierre and Miguelon.

§ was surprised of the reception
we have obtained on the broad-
cast band of 200 1o 550 meters
receiving by  daylicht many
American stationa in full
strength as well as Radio Maroe,
Africa on 416 meters and also
as good results on the short
wave band.

13 10 5530 meters.

Six screen grid tubes. Four
tuned 1. F. swtages deliver ex-
ceptionally high amplification.
Each band of short wave fre-
quencieca is tuned through per-
manently placed coils and a
small non-capacity selector
switch on the front panel gives
instant access to the four short
wave and broadcast bands.

Lincoln DeLuxe Chassis

SW-32-110 V. 60 Cycles AC.—DC-SW-10-Battery Model
ALL-WAVE, WORLD-WIDE RECEPTION

WITHOUT PLUG-IN COILS—

LINCOLN’S PHENOMENAL RECORD OF SPECTACULAR

ACHIEVEMENTS GUARANTEES SUPER PERFORMANCE

owners are actually getting . . . Three

months of daily contact with Chieago

from Baffin land, in
MacMillan expedition.
Exclusive news from Lindbergh Plane flying
over Aretic, relayed to press by Lincoln Radio.
Five continents tuned in two hours.
611 Verified stations on the Broadcast Band
alone, by one Lincoln owner. JOFK, JOGK,
JOCK, JOIK. JONK, JOAK, JOBK (seven Jap-
ancse slations on broadeast band reeeived by
Lincoln owner in Oklahoma in one morning).
2Y A Wellington, New Zealand: 2BL Sydney,
Australia, brought in on broadcast band by
Texas owner.
TELEGRAM: “Again congratulations this
A. M. four to five logged 2 FC Sydney six eighty
kilo JOBK Osaka eight hundred kilo KGMB
Honolulu thirteen twenty kilo stop.  This

noon twelve CST logged W Ort, WLAC, WEINC,

LINCOLN

! ;PEAK]NG of records, read what Lincoln

the Arctie, by

De uxe Receivers

WSV ], WROL, WDOD, KRLD, WTAM,WOWO,
WBT, WJIAX, WENR, WABC. KWhIL, WHAS,
XED. WBAP. W JZ. WBBM. WSB, XER, WG,
WOR, WLW, WPTF, WEAF, WSM, WEAO,
WSAZ, WWNC, WNOX, WKRC. How is that

for broadeast Mr. llollister.”?

CHICKEN, ALASKA reports—*“Under favor-
able conditions here in mid-winter we can
pick up Germany, Sweden, England. France
and Russia on the broadeast band. From ten
to one P. M, in broad daylight they come in
best,”

SHORT WAVE RECEPTION

Enthusiastic reports of world-wide reeeption
by Lincoln owners everywhere are too numer-
ous to list in detail. One Lincoln owner has
reecived 93 stations out of 131 stations listed
in International Short Wave Club Log.

LINCOLN RADIO CORPORATION

Dept. RC-6 329 8. Wood St., Chicago, Hl.

LINCOLN RADIO CORPORATION
Dept. RC-6, 329 S, Wood St., Chicago, HL,

Please send literature to

Nume.
Address

State.

www americanradiohistorv com


www.americanradiohistory.com

