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Here They Are!
No. 235
New screen grid tube—designed to reduce
cross modulation and similao distortion,

No. 551
New screen grid tube—designed for same

purpose as type 235, although having
slightly different characteristics.
No. 230

New general purpose tube, operating eco-
nomically at 2 svolts, giving unusual service

FOR ALL NEW RECEIVERS || =" "™

No. 231

New amplifier using 2 volts and extremely

EVER ABREAST OF THE RADIO TIMES e 5 5o I pame o

No. 232
If‘lew screen grtu:‘l tube—for use azs raxl:[io
$PEED has achieved tremendous success requency ampiifier, operatiny ar 2 vel

with these NEW tubes. The reason e

New power amplifier in the Pentode group,

is ObViOUS QU LITY :p:‘ratl_ing on 2 volts with low current con-
J— A umption.
No. 236

New screen grid tube used mainly as R.F.
amplifier or detector in automobile sets.
In same group as type 237 and 238. Also
for use in D.C, sets.

No. 237

New general purpose tube — especially
adapted to automobile use. Can be used
either as a detector or amplifier. Also for
use in D.C. sets.

No. 238

New power amplifier Pentode for use in
automobile receivers designed for it. Gives
unusual volume for small input signal
strength.

No. S 84
Developed expressly for replacement of
type C 484 in Sparton sets. Semewhat
similar in characteristics to the type 227,

No. S 82 B
Developed expressly for replacement of the
the C 183 in Sparton sets, possessing all
peculiar characteristics necessary for this

purpose.
No. S 83
Developed expressly for replacement of
247 the C 183 in Sparton sets, possession all
N the peculiar characteristics necessary for
New power amplifier Pentode, for this purpose.
use in the output stage of AC
receivers.

S$SPEED Quality is Making History Today. Write for Complete Details.

Still another addition to a big family. $PEEP FOTO.LECTRIC TUBES.
Standard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide.
Six months guarantee against defects, Write for Foro-LEctric folder.

-

—

I&L'E RADIO TUBE SRPORATION|
Tl RCA

e, EN &&°

230-240 NORTH 9th STREET, BROOKLYN, NEW YORK

.
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Radio ferwce/

Important and far-reach-
ing developments in Radio

create
mand

equipped and spe-
cially trained Radio
Service Men.

sudden de-
for specially

ANY skilled Radio Service Men are needed now 1o scrvice

all-electric sets. By hecoming a certified R. T. A. Service
Man, you can make hig money. jull time or spare time, and
fit yoursel{ for the hig-pa, opportumms 1hat Radio offers.

We will quickly give vou the training vou need to gqualiry as a
Radio Service Man . . . certity vou . furmsh vou with a mar-
velous Radio Set Analyzer. This wonder instrument, together with
our traming, will enable vou 1o compete succeaam]h with experts
who have been in the radio business jor vears. With its help you
can quickly diagnose any ailing Radio set. The training we pive
you will enable you 10 make necessary analysis and repairs.

Ser\ing as a “radio doctor” with this Radio Set Analvzer is but one
oi the many easy ways by which we help vou make money out of
Radio. Wiring rooms for Radio, installing and servicing scts for
dealers, bulding and mstallmg aulomolulc Radio sets, constructing
and installing short wave receivers . those are a few of the other
ways in which our members are cashing in on Radio

As a member of the Radio Training Association, you receive personal
instruction irom skilled Radio Engineers. Upon completion oi the
training, they will advise you personally on any problems which arise
in your work. The Association will help you make money in your
spare time. increase your pay, or start you in business. The casiest
quickest, best-paving way for vou to get into Radio is hy joining
the Racio Training Association

RADIO-CRAFT

rain with W
RT.A.
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his excellent

set analyzer
and trouble
shooter included
with our course

of training

v

This amazing Radio Ser  Analy plus the
instriuctions given you by the .\ssociation will
transform yuun into expert qnickly.  With

i, you can locate rroubles in all types of sets,

test C1I15.  Mmeasure resistance  and (4] dEDhLP
capacitit deteet  Jdefective  tubes. Knowing
how 1o make repairs is easy; knowing what
the tronble is requires expert knowledge and
a Radie Set Analvzer.  \With this Radio Set
Analyzer, vt will be able to give exnert serve
: e one Possessing th
set anal n l noaving  how to use it will
be hut one of the benefits that will he vours

It

Write for No-Cost Membership Plan

We have worked out a plan wherchy 2

membership enrollinent need

not cost yvou a cent. Qur thoreugh training and the valuable Radio

set analyzer ¢an he vours. Write at once and find out how easily

hoth of these ¢an bhe carned

Now is the time to prepare 10 be a Radio Service Man. Greater

oppurtunitics are opening up right along For the sake extra

money n your spare time. In JEer payv, A husimess of yvour own. a

pasition with a future, get m touch with the Radio Tr.uumg Associa

tion of America now.

Send for this No-Cost Membership plan and Free Radio Handhook

that will open your eves as 10 what Radio has in store for the ambhi

tious man. Don't wait. Do it now

RADIO TRAINING ASSOCIATION OF AMERICA

Dept. RCA-2 4513 Ravenswood Ave. Cheage, .

R ——— —

RADIO TRAINING ASSOCIATION OF AMERICA
Dept.

Gentlemen
Membership Enrgflpmnt Plan and imformation on

Name

to learn w mik@Ereal money in radio quick.
PP s " A R slieisi's PR e
Address .......0 V- - YRR 7 A e P -

Fill Out and Mail Todayv

RCA-2, 4513 Ravenswood Ave., Chicago, IlI.

Send me details o1 vour No-Cost

N

£
1 m
(I
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farads.  Usetul for determining by substitution the capacity coil primary design is o companion to the previons one on
requirements ot cirenits, seeondary coil eonsiderations,

RAD!O-CRAFT iz published monthly, on the fifih of the month preceding that of Text and illustrations of Lhis magazine are copyright and must not be reproduced

date; its subscriptlon price is $2.50 per year. (In Canada and foreign countries, without periuisslon of the cupyright owners. We are also agents for WOXDER
$3. 00 a year (0 cover aflditional postage.) Entered at the postoffice at Mt. Morris, HTORIES and WONDER STORIES QUARTERLY.,  Sab-criptlon- to these maga-
Ith, s second-ciags matter undee (he act of March 3, 1879,  ‘Trademarks and zines may be taken in ewabinstion with RADIO-CRAFT at reduced Club rales.
wl’)rlghl., hy Lnrnmxlum of Gernsbu k Pubtications, Ine., 9% Parh Mlase. N0 Y, O write fof Infurmatioh.

Copyright 1832, GERNREACK PUBLICATIONS, INC.

Published by

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

Editorial and Advertising Offices Chiecago Advertising Office Western Advertising Office
96-98 Park Plauce. New York City 737 North Michigan Avenue, Chicago, Ill. 220 No. Catalina St., Los Angeles, Calif,
L. F. McCLURE, Chicago Advertising Representative LOYD B. CHAPPELL, Western Advertising Representative
London Agent: Hachetts & clo.. Paris Agent: Hachette & Cie., . Australian Agent: McGIN’e Agensy,
3 La Belle Sauvage, Ludgate Hill. E.C til Rue Reaumur 179 Ellzabeth 8t., Melbouwrne

450




451

RADIO.-CRAFT

February, 1932

IS, PRESIDENT
io Division, COYNE ELECTRICAL SCHOOL

- N, . W — . ..L m% & _i.mm |m |||||||

S8 Ry Lty i §
W nm UMMMMM_W A__ A w_ . M%%Mw ¢
WIRRER %..mwﬁd@ e W,w
Vrnmm < MMWW%@MJ% WM WM.WM..,M 13
NS m_ e@ﬁ ﬁw 3T M_m.wu mem i(

¥

sy 9




452 RADIO-CRAFT

$5.00

The Copy

HUGO GERNSBACK,
Editor

C. E. Denton
Managing Editor

Clyde Fitch,
Managing Editor

Partial Contents of Manual Volume No. 2

\ step-ly-step analysis in servicing a receiver which emludics in it
design every possible combinaton of modern radio practicc: it is fally
illustrated  and  thoronghly  explained. It is the pgreatest contribution
to 1he radio service field,

Chart showing the aperation of all types of vaenum tule-. whether
new. oll or obsol.te. n exclusive resume of the f the PPentode
and Variable Mu Tubes and their characteristics.

Complete disenssion of the superheterodyne and its inherent peeuliarities.
Also a special chapter on tools used oun superheteradine cirenits,

Schematic diagrams and circnite complete with color codings

Impartant chapters on commercial aircraft radia equipment; new data
on commercial shorl wave veceivers and converters.

Ser_'\-icing candinstallation  of  public  address  systems  and tatking
machine cquipment.
Standardized colar codings for resistars.

Op(-rnlinn_ of all and new testing equipment; tuhe voltmeters, output
meters. oscillators and aligouing tool

A full section on Middet radins -their design. circnits and types. How
to scrvice them most economically.

Hnndreds of_schcmnlic iliagrams of alder radio receivers which bave
never been published

Tlank pages for recording notes, diagrams and sketches; these pages
are transferable to any part of the book

C-npon page for free questions aml answers

N r

February, 1932

Get Supplements

FREE

with the

NEW MANUAL

Vol. No. 2

After many months of extremely careful preparation
by a large staff of editors and draftsmen, the New 1932
OFFICIAL RADIO SERVICE MANUAL, Volume No. 2,
has been completed, and copies are ready for distribution.

There is so mnuch new material in this Manual that a
Service Man or dealer would be lost without it when
called to service a set. Information about new models
which are on the market only a few weeks are contained
in this book. The 1932 Manual inakes the service kit
complete. Every radio man should be equipped with this
volume. Send for vours today!

The 1932 Manual contains a Full Radio Service Guide
and a Most Complete Directory of all 1931-1932 Radio
Receivers as well as models of older design.

THERE IS NOT A SINGLE DIAGRAM IN THE
NEW MANUAIL, VOLUME 2, WHICH HAS
APPEARED IN THE FIRST VOLUME.

Directory of All 1931-.1932 Receivers,
Full Radio Service Guide,

Complete

For Radio Service Men, Jobbers, Dealers. Manufac-
turers and Set Builders.

Over 1,000 Pages (Including Supplements)
Over 2,000 Diagrams, Charts and Illus-

trations

Flexible, Looseleaf Binder, 9 x 12 inches

Mail Coupon Today!

IS EEEEWw
[} L}
8 GERNSBACK PUBLICATIONS, Ine. RC-2 8
: 96-98 Park Place. New York. N. Y. :
1 1 enclose liercwith remlttance of $3.00, (check or g
g Mmoney order pretetreds for which you are to send ]
g me the NEW 19022 OFFICIAL KADIO SERVICE 1
MANI AL, 1 umlerstarul that unly New material

B wlit be dneluded in the Manual aml Suphlement .
B will Lo wabled FREE evers 60 days. :
[}

[} [}
B Name ............. gttt s renas L)
L} L}
[} L}
1 L DRSS 5 5 660510 0.6 600 0 GO0 D 0 0C0BU0 8 0000 0G000 0060 s
[} L}
[ 015558506 800606 0000090000000 State.. .ol ]
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FOREI NWVCOUNTRIES

q cﬁepenc&c%wundtﬂewm&ﬁ tion with
SCOTT ALL-WAVE RECE'VERS

Darkened arcas show the
Sorcigncountriestnwhick
Scott All- Wave Receivers
are depended on for radio
contact with the rest of the

+
SErRMUPAT

A atnen wit
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Not only in America, ia the —
Scott All-Wave supplying an entirely new These Forelgn Countries
concept of radio performance. In other lands too— No: &rved.bg scot: Sturdy Construction Protects
1 it i i i i - ALL-WAVE RECEIVER - P =
lst;t,(z:)l:clunosr Otﬁ’i“ ;:":;;:cewertls dmgg equall tsen ; ,\:’;m Precision Adjusiments
‘t‘) ‘:j the C . lnce 3 T}(:SP eric conditions 2 ARGENTINE The precision work, which wives the Scott All-Wave its suprem-
are 80 bad in the Canary Islands that reception there 3. BAKIIADOS acy is assured constancy by the heavy steel chas¢is—rigid as
hasalways been considered almost impossible. Scott ¢ BELGILM abridge, and chromium plated to protect it from deterioration.
All-Wave Receivers located in the Canary Islands, ;. PRAZIL m;aﬁy P e T 13‘;:‘.’;‘;2’1, sb“'kn;h;‘,;r‘: ;;:o":?::n(ﬂ:
3 i R e s . BRITISH GUIANA
bring in stations 9,000 and 10,000 miles away with ¢ BRITISH GCEANTA fective within that time will be replaced freeof charge.
good clarity and volume. But itisthe underlyingrea-  » CARRDRA 1. NORWAY Write §
son forsuchamazing performance that interestsyou! i c:ﬁhhf‘;u ANDS 45 LARAMA . QAOF .
rhe S‘;}cott ﬁll Wave Receiver is so powerful andsogen- |3 SHILE x: PHILIPPINE ISLANDS Full Details
ritive,that when operatedmththevolume turned waydown 14. COLOMBIA - POLAND Surel i
2y i - ¥, a 156-5660 meter receiver
below the noise level, there is still more than enough sen-  [% ggf‘ Lo HICA 38 ROR O RICO that witl satisfy the exacting re-
sitivity to give ample loud speaker reproduction of signals 7. CZECIOSLOVAK1A 5. SAIVADOR quirements of 63 different foreign
originating 9.000 and 10,000 miles away. This isoneof the 18 DOMINICAN REPUBLIC 3 36“)'}’1“A'—\"l-)‘”"5 countries. will suit your needs
main reasons why Scott All-Wave Receivers are beingused 33’ o 54, S1 : z‘""" ‘ha}:' e &:’&3 ;“;g";
with complete success in 63 foreign countries today—why 21 ENGLAND ! g‘" 'L"UW RODESIA e o and Dome b
Scott owners in thiscountry can tune round the world with their g‘: ;:C\' "NI_.D '5;. SWITZERLAND fore shipping is the receiver you
receivers whenever they choose—and why YOU will wantaScott! 33" FRENCH WEST AFRICA 8- TRINIDAD would rather own. Mail coupon
" - : 25. FRENCH+ WEST INDIES ::- s ‘QUT" AFRICN  (oday for full particulars of the
What is the Difference that makes the . Grouasy o ww’:uu\ Scott All-Wave Receiver. (Namc
Se «$% 2 » - . age P 3 ) 4.-. WA and address of Scott awneriiany
oit All-Wave so much B uer: %3: ﬂ,"\’f ',E‘“M“‘ ] U(,ozﬂ. AVIA foreign conntry, sent ot request),
The Scott All-Wave I3 not a factory product. It is built in the 30 HAW AT
laboratory by experts and to laboratory exactness. Physical mea- A Illl\(?;; '\’l RAS C‘ l l'_
suremeve\(!is nre;‘by the'el mic;ometer electrical méast;remer'\‘ts are ﬁ ITALY -
computed to the smallest fractions —ench nut and bolt. each wire, 33 JAMAICA i i
and each operation. no matter how small, is perfermed by a man 35. JAPAN ' The E. H. Scott Radio Laboratories, Inc. '
with a thorough technical understanding of radio. 36. MALTA I 450 Ravenswood Ave.. Dept. C-Z
The result is a preci-&ion-bllilt receiver capable of doing things 3‘; Q" “‘fﬁu ANDS Ghteagoy lllimais I
that factory-built recejverscan never hope todo. Theresuitissen- 30, NETHERLAN D | Send me full details of the Scott All-Wave, 15-550
r;_xtl;né so]ltreﬂtlt.zhlzl]s(:hlcago owners casn listen tglGBSW Chelms- n NF_TIEI-‘\I?E‘\I:;II;'ES l meter superheterodyne. |
or ngland Rome; VK3ME, Sydney: HRB, Honduras; 3 S il R i C
Gt s oEndrs any Gy they chotse, The revult 1 also perfect 11, new ST ANDIFS | Check here if Set Builder 71 Dealer O Radio DXer 0 }
10 Kilocyele selectivity. No ''crosstalk.” And theresulting tone 42’ NICARAGUA l
is nothing short of downright realism— full, round and natural. 4. NORTI1 AFRICA N AT oot an asAT it it e et mn I
The E. H. SCOTT RADIO LABORATORIES, Inc. Street oo |

FORMERLY SCOTT TRANSFORMER CO. 1 Town State
4450 Ravenswood Avenue Dept. C-2 Chicago, lllinais _____________.______l
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Lasy
Termns

Pay as you Play Your
Mid-west! Terms as low as

$5.00 Down

COMPLETELY
ASSEMBLED

With Specially
Matched Large
DYNAMIC SPEAKER |

DAYS
FREE
TRIAL

Deal Direct with Big
Mid-West Factory

—Save Middlemen’s Profits

Never before in the history of radio
has such a powerful set been offered

at Mid-\West's amazing low priee.

Deal direet with the bhig MID-AWEST

factor San the  jol ofit

Your will vou splendidly

packed, rigidly tested with every-

Complete Line of thing in place v to plug i

Consoles No assembling! Entertain  yoursclf

for 30 davs absolutely I"REF—then

line of MID-WENT console o Imying direct from factory-—insure

All new, alt ditferent. all ord el to  satisfaction—deal direct with the
"‘": Y:l‘:i 30 '_”:" . }0' I ka worlld's  veteran radio Dhuilders

weaute. stvle and  MID-WEST.  Aud  don't  forget—

L seleciion  of
grare that is crafted inte every MID-
WEST Consele. The catalog is FREE
—It doesu’t cost veu a pemiyl  Rush
the coupot—XNOW

MID-WEST RADI

DEPT. 35 CINCINNATI

every MIDAWVEST outfit is backed
lA.y an absolute guarantee of satis-
taction. You take no risk.

CORP.
OHIO

RADIO-CRAFT

EST. 1919

February, 1932

Push_Pull Pentode Power Output Tubes—
Multi-Mu Screen Grid Tubes—Real Auto-
matic Volume Control—All the Latest Im-
provements That Give Amazing Clarity, Per-
fect Tone, Split-Hair Selectivity and Sensitivity
Never Before Heard Of!

RADIO-FANS! Just what you've been looking for!
ful, new 1l-tube radio at an unbelievable low price.

A power-:
And what

a radio' Twoe Push-puil pentode power output tubes with twice
the power and fonur times the sensitivity of ordinary 45's—and three
Multi-Mu  tubes, together with 24 first detector. gives you SIX

SCRELEN GRIDS. These six screen grids, together with the —27 oscil

lator, sceond detector first A.F.. and automatic volume control—the —80
tubes—gives a total of ELEVEN TUBES, with reception equal to fifteen
ordinary tubes—in a perfectly balanced, non-oscillating, non-radiating, super-
heterodyne TEN-TUNED c¢ircuit with real Autamatic Volume Ceutrol that
holds those powerfnl locals down lo the same volume as the distant stations
and counteracts that annoying fading on weak stations.

with Multi-Mu tubes.

of a hand-pass or pre-selector stage. tog ther
Alsolutely climinates

makes this radie actually surpass 10 K.C. sclectivity
those noisy singing “birdies” and annoying cross
talks. You'll Le positively amazed and delighted
when you see this sensational new set. hear the
beautiful mellow, cathedral tone know what it means
to have that pin-dot selectivity and unequaled
sensitivity.

e convinced—TRY IT 30 PAYS FREE. Don't
send a penny.  Mail coupon right now for amaz-
ing FRIZE trial offer and complete details. You'll
be surprised.

Big Pay for USER AGENTS

¥ you arc interested in making RIG MONEY in
spare time for just showing your MID-AWESYT

The ns:

TERMS |

as low as

Radio to friends and neighhors. then check
the ¢ nd mail it immediately
:7‘ il detn DeC l
FREE trial
offer eliminates  all

risk.  Your big
opportnnity
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The P1LOT Short Wave Converter
Adds These 5 Interesting Wave Bands

to Your Present Broadcast Receiver

No Coils to Change

Self-
Contained
Self-
Energized

Short
Wave
Converter

1 compleie with  four 1ubes,
rewdy t HHenle
s ity $39.00
built ferm only)...

S
““cc :
S 255 w0
Not?

Tees two 224075, ane ne %0 Operates ag a saperhetero-

dyvne frequeney changer.  Warks with any TRE or super-het
broadenst receiver; alforde enormous amplification with knife
edpe seleetivity, Five wave ranges covered by the twist of a
kol Single dial tuning with nm critical antenna trinmaner.

Opens the whole absorbing tield of short wave radio to any mem-
ber of the family old enough to tarn knol.

Also a Complete Combination Sct~—

The New PILOT SUPER-WASP

i | with 11 s
||r;:lhfal'hu.r_lvw |r'.l.1I ' :I'JII'Iu -~ 399'50

YOUR DEALER
Can Supply
You With
PILOT
SHORT WAVE

and

The 1932 SUPER-WASP-— 1l late#t lel of the internationally famous

receive or short wiave . wmdast receptio On the short waves

t i» 2 double ruperheteradyne of eleven tnhes, working on ts ter BROADCAST
qiiencies 50 17 c. 11 full throated dynamic &

peaker.  Bring the forcign statious with nnbelievable m S E 1 S

PILOT RADIO AND TUBE CORPORATION, LAWRENCE, MASS.

the new
part

Please send me full techinica P 0w

‘ € i I"ilot Short Wave Converter and the new complete
Super-Wasp, 'ree. ne ohligation om iy

[J Please send me a free sample copy of Radio Desigr
3 Enclosed is 3¢, Fnter my subseription t Radio Design for ane ye
NRIIIC  ee 68 o a0 058 4. FTCTAT B 0 5 4 S arg i (o S Street amd Number...cooooiiiiniiin

Band One:
10 to 19 Meters

Alive during morning
hours with American
and foreign radio tele-
phene and short wave
relay broadcasting sta-
tions. [t's great sport
to hear lLondon, Herlin
and Buenos Aires talk-
ing to New York; or
Eindhoven  {1lolland)
conversing with Seur-
baya (Dutch East In-
dies).

Band Two:

19 to 35 Meters
After lunch. skip up to
hand two and  hear
Chelmsford.  England;
Pointaise, lrance; or

konigswnsterhansen,
Germany. Also ship-to-
shore radio - telephones,
and American and Ca-
nadian bhroadcasters.
Rome may he on with

an opera, or  Mexico
City with a news re-
port.

Band Three:
35 to 65 Meters

Alwavs u  source of
thrills. Dozens of North
American, Central
American  and  South
American hroadeasters,
easily heard during the
early evening. Enter-
1ain your guests with
nmsi¢ from Costa Rica
and Ceolombia. from
Catifornia and Canada,

Band Four:
65 to 110 Meters

Actually  hundreds of
snatenr phone stations,
all over the country,
perate in this band
You can listen to them
for hours. Alse airport
ml  airplane  stations,
which are heard at all
hours of the day aund
ight.

Band Five:
110-200 Mcters

Nothing is more thrill
ing than te hear the
police radio stations di-
recting “‘eruiser  cars
to scencs of crimes or
accidents. You live with
the news while it is
happeningi Experimen.
tal television statious
are also in this band.
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World-Wide Performance-

I57T0 550 METERS-NO PLUG'IN COILS

HE phenomenal ability of Lincoln DeLuxe receivers

to reccive stations from every corner of the glohe

is largely due to Lincoln Super-Power. The tre-

mendous gain of Lineoln’s highly eflicient circuit

opens a new field for the radio listener. National
and international prograwms, fascinating foreign broad-
casts, short-waves, air-mail, trans-Atlantic phone,—these
and many other features are available to the Lineoln
owner.

From 15 to 550 Meters at the Touch of a Switch

One of the ontstanding advances in radio design of recent
vears is the elimination of plug-in coils for short-wave
reeeption. Having designed the Delauxe to tune from 15 to
530 meters, Lineoln engineers perfeeted an extremely
efficient and ingenious design whereby a small no-capacity
selcetor switeh makes the eontacts formerly made by the
coil prong and socket contact. A Lineoln owner may change
from broadeast to any one of four short-wave bands by
merely turning the selector switeh.

A New Conception of Short-Wave Reception
The application of Lincoln’s mighty power to the recep-
tion of short-waves produccs truly amazing results. Sta-
tions half-way around the world come in with clock like
regularity. Lineoln enthusiasts in the central states have

repeatedly reported broadeast reception of many trans-
Pacifie stations. The tremendous amplification of the
highly engineered Lineoln cireuit is always perfeetly con-
trolled in a ehannel less than 10 K.C. wide. A letter from
Alaska reports reception of Mexico, Nebraska and Van-
couver, B. €., all three stations 5 K.C. apart!

Full, Rich, Life-Like Lincoln Tone
Lineolu tone is a revelation of purity and fidelity. Lineoln
experts have designed an audio system that, with either
radio or phonograph pick-up inpui, delivers tone of
astonishing richness and realism. Artificial tone eom-
pensators or eontrol devices are not required to bring out
the natural vivid tone of the living artist.

DelLuxe DC-SW-10, Battery Model, Is Extremely Efficient

The Lincoln Deluxe DC-SW-10 is the battery meodel
version of the famous Deluxe SW-32 deseribed above.
Taking advantage of the new low drain 2 volt tubes, the
DC-SW-10, when opcerated from an adequate hattery
source, provides cxceptionally quiet, erystal elear recep-
tion of both broadeast and short-waves. This model,
although intended for rural or unclectrified arecas, is
finding increasing favor in congested eity communities
because of its absolute freedom from line noise and ¢lear
life-like tone quality.
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THE NEW TUB

By HUGO GERNSBACK

N those experitnents of the vintage of 1918 in advance
of the broadeast era starting in 1921, the trials and tribu-
lations that were had with the old tubes will be reealled.
We started out originally with the De Forest “Awdion”
which, in some respects, was not much better than a crystal,
and in others, sonmewhat worse.  Then we graduated to the
V=25, the War tubes, whicl were considerably better bat still
feft much to be desired. For one thing, the current consump-
tion of these tubes was reallv terrific—each  consumed 2
amperes.  Today, this power consnnption caunses us to shudder,

Later on, we graduated to low-current consumption tubes,
such as the WD-12's and 199%s, which represented a great step
forward. They were very good tubes, all of them heing used
for many purposes such as detectors, R and ALY, ampli?
fiers, and oscillators,

The lust decade has seen revolutionary changes in tube con-
struetion, and it is now literally true that tubes are made for
practicatly every purpose that one ean think of—and the end
is by no means in sight. Refinements arve being  announced
almost daily, and it seems certain that during the next ten
years we will have at least ten times as many new tubes as
we have had during the past ten yvears, with characteristies
that we cannot even foresee today,

The sensitivity of new tubes secms to inerease with every
announcentent, and at a rate undreamed of even five years ago.
It is literally true that our four-tube sets of today are more
sensitive than the ten-tube sets of five vears ago. This, of
course, is mainly due to the high sensitivity of present-day
tubes and to the greater power of our broadeast stations,

Of the new tubes announced in this issne of Ramo-Cuarr,
we have first, the R Variable-Mu Pentode, type ’39. While
this tube is properly an auntornetive varinble-mu pentode, it
can be used for many other purposes besides antomaobile work,

This tube may replace the 36 type which, as is well known,
is a screen-grid tube; the substitution can be made without
altering the socket connections. The only changes necessary
ure the replacewent af the volume control (the size depending
upon the type uwsed) and the inereasing of the sereen-grid
potential to about 100 volts.  In addition, the new tube will also
inerease the sensitivity of the receiver without changing the
number of tubes, which, of course, is a valuahle feature in
antomobile radios. Tt will also reduee interference from nearby
stations, as well as frow the ignition systein of the ear.
IFurthermore, it will allow hetter control of volume than the 36,

For the experimenter, this tnbe should be espeeially valuahle,
as there are many receivers at the present time, particularly
those of an experimental nature, that may be changed to use
this tube,

Service Men may inerease their incomes by displaying these
new tubes to prospeetive ecustomers, and showing them how
their sets can be made vastly better by the addition of these
tihes: the installation of the new volume control which this

tube necessitates will also mean some extra money.

The “triple-twin™ type 295 is one of the tubes which 1T have
foreshadowed in several of my editorials, the idea heing to
have several tubes combined into one: this is exactly what the
205 type does, sinee it comhines, essentially, o type 27 and
i type 45 in a single bulb, The internal conneetions are such
that it can only be used as a dircet-coupled stage. The socket
connections are deseribed in this issue of Rapo-Crarr, and
are interesting from a nwmber of viewpoints,

The tube is chicfly important becanse the amount of ampli-
fieation that can be seenred from it is greater than if a single
27 and a "#5 are used separately. This immediately suggests a
trenendous new nse in midget and semi-portable receivers: in
fact, in any set where space is at a preminm. The idea of
using two tubes with & single base which resulls in a saving of
space, b5 oa highly atteactive one to set manofacturers and
experimenters, and it is certain that the new 295 tube will
become very popular in view of these advantages,

Then also, in changing the wiring of present-day receivers
to incorporate this new tube, the operating costs are reduced
at oncey we have, on the other hand, increased fidelity and
volume, as well as inereased over-all simplieity.

While it is true that it is necessary to make some changes
in present-day reecivers to incorporate the 293 tube, the
changes are not difficult.  The entire audio-fregqueney end of
the receiver is to be removed, and the new tube ean then be
installed without undue trouble. Ravio-Crarr, in fortheoming
issnes, will particularly dwell on these points: andy of course,
this tube will be especially attractive to experimenters who
wish to build single-tube sets that operate lond-speakers—a
thing that was possible only theoretically heretofore, bat should
now hecome areality,  Tn the next issue of Ranro-Crarr, such
a recciver will be presented to our readers,

Of course, this tube is only the forerunner of others. It
is only one of the many new twin tubes of this kind that will
nmake their appearance,

Then, it should always be remembered that whenever a new
tube is announced, it takes tie before engineers work out
the hest characteristies and operating points; also, as o rulbe,
new equipment and other refinetnents are required in order
to abtain the highest officieney from it

An example of what T have in mind might better be ecited:
when the sercen-grid tube made its first appearance, no one
knew exactly what to do with it. Tt took almost o year hefore
the introdoction of new cirenits that proved the tremendous
superiority of this tubwe over the three-element tube, and not
until then was it universally adopted. This is true of all tuhes,
It takes time to digest their characteristios and translate them
into practice,

In the meanwhile, 4 new haven has heen opened to tube
enthusiasts, and we shall be plad to hear from those who try,
and discover, new uses for the new tubes.
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Fig. A

The R.F. variabic-mic peutode.

the increasing

demands of the public for

tubes capable of praducing

large outputs with small signal
inputs, no distortion, case of con-
Lrolling volume and economical opera-
tion, tube manutacturers have recently
announced 4 new ILF. pentode with a variable-
mu characteristic, known as the 39, F'his tube has
been primarily designed to meet the requirements
of autenohile and N.C. line-uperated receivers where power supply
is limited to 90 ar 135 volts. It may be vsed in conjunction with
its ulder hrothers the "36, '37, and 38 without any change in eir-
cuit constants.

Operation of four-clement tubes is somewhat critical in view of
the erratie shape of the plate voltage—plate current characteristic
at the low values of plate voltage.  For comparison, the plate
voltage—plate current curve of a *36 is shown in Fip. 1, and above
it, the curve of the new "3% The *36 curve has a large dip with
sbout 30 volts on the plate due to the effeets of secondary emission,
whicly is obviated in the 39 by {he insertion of the fifth clement—
the suppressor grid. ‘T'his grid, as in other pentodes, is interposed
between the plate and the screen-grid in order to straighten ont
the “lump™ in the curve.  Let us see how this is aceomplished.

An eleetron, upon leaving the filament, is attracted te the posi-
tivelv charged plate.  Upon reaching it, its veloeity is so gpreat
that it dislodges electrons from the platc. These electrong are
knowiu as secondary electrons, which find themselves hefween two
attractive forces, one due to the positive plate potential, and the
other due to the positive screen-grid potentinl. 1 the plate
potential is low. the secondary electrons will be attracted to the
sereen-grid, which means that the net tlow of eleetrons 70 the plate
is diminished, lowering the plate enrveent.  This is the reason for
the dip in the curve of the screen-grid tube

N line with

The Pentode
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WThe “239,” a variable-mu R.F. pentode additionT
to the tube line.
its characteristics.

scribes this newest vacuum-tube advancement.
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Every radio man should learn

The author completely de-
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The full-line curies correspoud to the wdinates
dot-dash curves correspond to the

i the right, celile the

rdinates on the left.

smooth curve shown in the figure.  During the time that a signal
is impressed on the grid, the plate valtage Huctnates between wide
timits, amd if the eurve has o dip, distortion is bmmd to resnlt
The addition of the fitth element in a tube nsed for IWF. amplifi-
cation results in o greater voltage output than could be secured
without the nse of this element.

Variable-nimn tubes have been in use for quite some time and
their featnres are weil understood hy the Serviee Man. To appre-
ciate the characteristies of the 39, let us first exinnine the grid
valtage—plate enrrent earve illusirated in Fig. 1. which is aceom-
panied by the curve of the '36 for compurison.

Note first, that for
small grid biases the

Element o o ™ ——— —=— 5 plate current is
Now if  anolher }Ll r“‘RF‘?;:"Et:_E———Lz*‘-—‘ ‘B?EE.;’;‘;G‘?%“ 35'5""-:5 01 mp AFPENTODE - TONE CONTROL greater in the *39
wridd  be interposed — e de— L -..l} than in the 36, and
between  the  plate . il :E .Ei % Mfcé furthermore 1lhe
and the screen-grid, ‘3 1= T : plate-enrrent  caria-
and connected to the i e ‘ —‘H v2 " '" : .", tir).n. for a  given
filament, the plate is C1e1-mF F_L_ J ||mr .g,-ul-\-oltu;:e swing
offering the grentest ' ¢2 =000t 50,000 *282300 is alsi greater in the
attractive force, re- i > GHM [ (322 m& % | 39 than in lhe “36.
sulting in  the sec- [ &dnirgt L Cd'».m-m:]‘ L — ¢ L This means that the
ondary electrons bhe- I f ar [ c— 5 S 4 S i mitual  conductance
ing attracted to the I g (L_B! R f L f ({ LA K l'BF of the new tube is
plale, eliminating ll S T50.000 OHMS = AL0 O+ 180V, 1} rreater than that of
the undesirahle dip T 5 B = — = the "36. TFor larpe
in the curve. Thus Fig. 4 biuses, the "36 blocks
the resulting tube, a Schematic diagram of a three-tube receiver using the new ‘39, a '36 and o °38, which is suitable (Continned ou
pentuvde, has the for automotive twork. Qbserve the position of the volume control. rage 186)
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coupled A.F. amplifier.

MARTIN

T is eustomary practice to consider the efticieney of an output
tube as the ratio of A.C. power to DLC. plate dissipation. For
a given power ontput, when the input signal is confined to
the negative portion of the prid voltage—plate current ehar-
acteristic due to grid-current limitation, the anode voliage to pro-
cnee this ontput nmst be high to draw the eleetrons through the
negative ficld produeed by the heavily-biased grid. When uasing
a gero grid-hias and allowing the signal to swing equally into the
positive and negative regions, the same power ontpnt is obtained
ut greatly reduced plate voltage,
I actual trinde operation, the eflicieney is lowered ny the weces-

sity of operating into a load about twice the tube's internal
impedance. The “triple-twin™ illnstrated in Fig. A, however, oper-
"29s5 " REPRODUCER | \
U
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Fig. 1, left.
Fig. 2, right.

Diagram of a direct-conpled amplificr wsing the triple ticin,

The cqueivalent of the diggram in Fig. 1.

ates into an outpnt load neavly equal to ifs own impedanee (which
represents an ideally loaded generator).

In penfode opeeation, a  positive anxiliary  (suppressor)  grid
reduces the space-charge effect, thus improving the efficieney, as
compared to a triode,  Floweser, the auxiliaey grid consmnes energy,
and o “eathode grid” is necessary to reduee ceeentrie characteristic
curvature eansed by primary and secondary plate eleetrons. 'To
cvereone the shiclding effect ot this latter pgrid, a higher plate
potentid is necessary. Further reduetion of efticieney is caused
by the necessity of operating into a load approximately one-fifth
of the tube's internal fmpedanee,

In analvzing the efficicney of an splitier, the ratio of power
ontput o the combined D.Co plate-dissipation of the component
tnhes must he considered. Therefore, if the sensitivity  of one
tube is high enongh to eliminate a stage or stages, e effective
efficiency becomes greater,

Fundamental Circuit
The triple-twin, *295," and its associnted cirenit permits positive
prid swings and utilizes self-compensation for the flow of grid
enrrent. This tube contains two sets of three clements: the first
set handles the input, and the sceond, the ontput. The inpnt seetion
employs an indireetly-heated cathode in order to cleetrically isolate

RADIO-CRAFT"
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Announcing the new triple-twin “two-in - one’
power tube—constituting a two stage direct-
Data in this and subse-

quent issues reveal its characteristics and uscs.
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Fig. A
The newe  triple-twin.

jtself from its heater and the
output filament, ‘Fhis cathode is
internally: connected to the output

grid
Referring to Fig 1. the fundamentals
of the cirenit will be discussed. The

nput of the fivst seetion is similar to usual
aperation, as this grid does nat take current,
but it diters in that the cathode ts above pround
potential.  The signal reaches the cathode through a small con-
denser Cl, offeving 2 low impedance to the incoming signal. The
grid reccives its hias by the D.C. drop in the load Dmpedance of
the fiest seetion and the TR drop i resistance W2 The D.C
retuen path to this grid is throngh resistance Ry It s signifi-
cant that the load impedance af the first seetion exists hetween
cathode and ground and s substantially  the combined  parallel
value of resistanee Re and the inpnt grid impedanee of the second
section.  The inductance L1 ois shunted combination
I'ut its impedanee is high, exeept at low  frequencies, compared
te. the other vales, amd its funetion is to allow a low DL.C. resist-
anee path for grid and plate returns, Its DLCo component also
amganents the voltage drop in B2 bat the effeet is negligible as the
vesistanee of its winding is small.  Resistance 1t establishes the
grid of the output seetion several volts negative and is only neeces-
savy in ALCL operation o suppress hune Condenser 02 hypasses
the andio frequeney. The plate cirenit of the second seetion is
identical to triode eperation.

across this

Theory
It is apparent that when the grid of the sceond section swings
positive, and theretore draws current, its impedance eannot be
considered  constant, but sone funetion of the positive eyete of
the  voltage  developed
across cathode and

- N ground.  This simply
SHADED AREA represenls a chanying load

O“Sg'm PRGN lo’ the first tube. 1t is

| ; Ie significant that this volt-
l CONPERS AT ape exists hetween cath-
[ & v ode and gronnd becanse
= 1 it is then i phase with
i | \_/ the  pulsating  plate-cur-
rent. This  means  that

| | during the time the sec-

Ee "0t ond grid is positive, the

¥ applied signal is likewise

= SIGNAL positive.  There exists n

\ /) slight  phase  difference
hetween  these two volt-

Fig. 3 ages depending upon the

The differciice betieen the solid and dotted LTS A (RS GO, G

This ix, of conrse, oppo-

pertions represeuls the additional plate enr- X
(Conlinued on poge 487)

rent supplicd by the first tfrehe.
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Fig. B.

(GRAND

INCE the advent of Radio, there has been an increasing |

need for some system of accurately checking the fre-
quency of transmitted radio waves. Before the general
use of crystal-controtled transmitters, calibrated wave-
meters served their purpose very well. However, in order
to have any regulation of radio transmitters ir is abso-
Intely essentiul that the methods of measuring used by
the reguluting agency be far more uccurate than any method
used by the stations involved.

HE discovery of the great value of high frequencies in radio
miade the problem of frequency measiring an international,
as well as a national one.
Several years ago, Mr. 8. W, Edwirds, then Supervisor of
Radio at Detroit. Michigan, the value of a ecentrally
Joeated monitoring station, supplemented by several strategically
located secondary standards, and hent his efforts toward sceuring
such a system for the Radio Division of the Departinent  of
Cormieree,

The appropriation of approxinztely $00,000 for land and build-
ings having heen securcd, the next prohlem was lo draw up a
primary standard and associated equipment, and eight secondary
standards and their associated units.

It was then found that few companies were able to build measur-
ing equipnment of the required aceuracy and receivers of the neces-
sary sensitivity and selectivity. The award was finally wade to the
Westinghonse Fleetric & Manutacturing Company, and a great
deal of the equipment now used has bheen manufactured by them.

foresaw

Location of Station

With the manufacture of equipment well under way, the next
move was to secure a location for the central frequency monitoring

Oune-half of the main instrument room of Uncle Sam’s “air police.” lvery point of the compass is under inspection, at =will.

ISLAND

(PART

sintion.  An extensive field strength survey was made of the middle-
west, and finally Neliraska was chosen as the most likely state
in which to locwde the station.  Several factors prompted the
choosing of Grand Island as a location.  Chiet among these was.
first, it is centrally located in the United States; second, the level
nature of the terrain makes for receiving conditions approaching
the ideal: and third, the action of the Grand Island Chanmber of
Connmnerce in selling the governmuent fifty acres of land for one
dollnr.

The exaet loeation of the station is six miles west of Grand
Island. [t was decimed necessary that the station shonld be several
miles from any center of population, in order to get away frem
“in-made statie” Considerable eare was neeessury in planning
the station itselt.  As it is an isolated plant, it must he equipped
with a good water supply, power supply, and heating and sewage-
disposal systems.  In order to satisfactorily aceomplish the work
required of the station, it was alse necessary to build an extensive

Fig. A
The main building, garege and engine room, “plane beacon, and antcnna
system at the U. S. Monitor Station, Grand Island, Nebr.
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Fig. C. Ouc-half of the ma
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instruwment room of the U. §. Government's broadcast station frequency monitor system at Grand Island.

MONITOR STATION

I)

antenna system.

A visitor eannot help but be somewhat impressed by the amount
of detail that has gone into the construetion of this Frequency
Monitoring Station, and can readily see that to properly man all
ot this highly scientific equipment ealls for a personnel of great
thility who are well trained in their parcticular pliase of the work.
At present, there arve 27 people emploved at the station.  In addi-
tion to the Manager (Mr. Benjamin Wolf) and Assistant Manager
there are cight engineers, all of whown hold B8, degrees in electrical
engineering or have had wide radio experience, eight radio oper-
ators loaned the Radio Division by the Airwayvs Division of the
Departiment of Connmeree, four Diesel engineers, one chiet clerk,
two stenographers and two janitors. This is cuongh to operate
the station 16 hours o day. 1t is hoped that funds will be available
liter to add enough personnel to operate 24 honrs o day,

It was mentioned in the first part of this article that in planning
the station, the envinerr was eonfronted with the usual
problems of an isolated plant, many of which were outside the
radio field.  Among these were the buildings, heating and sewage-
disposal svstems, and primary power supply.  In this work, the
help of the Bureau of Yards and Nocks of the Navy Departient
wis snu;_fh and obtainedt.  The arvchiteet was 15, W. Southworth
of the Navy Departrient

design

Buildings and Power Supply

There are two hnildings, a main buikding shown in Fig. A, and
i combination engine room and gavigge. The riain huilding houses
the radio equipment and heating plant. 1t is boilt of red brick
andlin the shape of a cross. “T'he main tloor has a motor-generator
room, a hattery room, work shop, main instrument room whieh is
72 x B85 feet, an office and a kitehen,  The second floor has a
donuitory and small ofice and the bascment has a storeroom and
hoiler room. ‘The kitchen and dormitory arve for
poses in case the personnel are storm bound.

I'he other building is built also of red briek and is divided inte
a four-car garage, o work shop, and engine roon.

en Il'l'g(‘ll('_\' Paer-

240-volt,

The primary power supply is two J0-H.P%. Diesel engines driving
G0-cvele, d-phase alternators.  Dicsel engines were used
in order to climinate ignition interference. "The engines are Fair-
hanks-Morse  d-cvlinder, 2-cvele Marine type.  ‘T'wo  2000-pgallon
fuel oil tanks, buried outside the engine voomn, furnish fuel oil
for both the Diesel engines and the oil burning furnaee in the
main building, ‘The power tfrom the alternators is made available
in the main building through underground lines to a distriboting
panel in the motor-generator Motor-generator scts and
rectifier units provide the necessary D.C. for battery charging.
The standards and receivers, shown in Figs. B and C, are all
eperated from hattery supply.

In the engine ramn heside the engines and their associnted equip-
ment, is a motor-driven pump whieh is capable of delivering 125
gallons of water per minute. The capacity of the well itself is
in excess of 500 gallons a winute, This well is used to furnish the
seneral water supply as well as an irrigation supply  for seven

(Continved vn puiye 18%)
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Fig. 1
the most desivable spot in the United States for
full onr broadcast station programs.

atd Tsland, Nebraska,
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Left, front vieic, and; right, vear view of the Crosiey “Tenstrike” ten-

tube automatic volume conirol superhetevodvne, Chassis Model 127. The

antenna bends into the position indicoted by the dotted lines. Visual tuning
is incorporated,

AN ANTENNA-LESS SUPERHETERODYNE

« APPY HOUR” and “Tenstrike” respectively, are the
names of the new de luxe and table model Crosley super-
heterodyne reevivers; the latter is illustrated in Figo AL
The same chassis is used in both. ‘The schematic circuit

will appear in a fortheoming issue of Ramo-Crarr.

This new reeciver design ineorporates the latest advanees in
circuit design; it also establishes a new eomparison for small-space
construetion of a reeciver of exceptional sensitivity, and the nu-
merous features which went to make up the former attractiveness
of large radio sets.

Push-pull pentodes, visual nmeter-tuning, ealibrated tuning, tone
control, and automatic voelume-control are inchuded in this chassis,
which hears the designation Model No. 127" Connections are pro-
vided for o phonograph pickup.

Perhaps the one item of foremost interest to

nost people is the “antennu-less™ featore

Of conrse, every technician knows

that a radio set mmust have an an-
tenna ot somie sort—some method
of signal pickup, even if it is
only an antenna binding post
and its lead. However, for
practical purposes the ap-
plication will hold-— for the
(|n|t‘|l]’]il IIIJI‘\ lDC no more

than a conductive

sheet  (painted  card-
board) fitted within the enbi-
nel: it is shown at the right
for convenience in illustration.
This single feature is of
tremendaons impoertance to the
small Deialer - Service Man,
since he now can successtully
combat  the prospective cus-
tomer's  statement that  thev
will not purehase a radio set
because they will not pernit
unsightly antenna wires to be

Fig.
B

Cabinet covers to suve their finish.

EQUIPMENT

strung inside and outside of the house. (Tests in New York City
hy Ranio-Crarr technicians showed that in practically every case
satisfiictory reception now is possible with only an antenna plate
for signal pickup.)

The following ten tubes are required for operation of this set:
Ihree tvpe '35 or 51 variable-nm tubes, one of which functions as
the first R.F., another as tirst-detector, and the third as the first
stage of LI.; one type "2t screen-grid tube, which is used as the
second stape of 11, three 275, one as oscillator, one as the diode
second-detector, and the third as the first stage of AT two type
47 or PZ penlode audio output tubes; and a single "80 for power
rectitication.

The audio level control, a potentiometer in the prid cireuit of
the first \LI%. tube, is coupled to the dinde detector audio ontput
through a coupling condenser.  This receiver is said to have what
is known as “heterotonal vesponse®”; it s painted out, further,
that by correct use of the tone control it is possible to greatly
reduce the acoustic effect of natural static. A dynamice reproducer
is part of the instrument constrnetion. A unigque tube and tuning
condenser shield, shown at the left of the cabinet has been devel-
aped  for quick servieing.  ‘The instruments are manufactnred
by the Crosley Radio Co.

Thus it is seen that the new Crosley “Happy Hour” and *'Yen-
strike” 10-tube superheterodyne receivers are masterpieces of the
ridio craftsman’s art.

AN ADJUSTABLE RADIO COVER

. T O.\'L\' too aften have

I It voice !%v.n:;_ B vesE [onmt g - dealers delivered o ra-
] SEC : |‘src b, dio set and then sent a
q ! q furniture polisher to fill in

E [ nicks, dents and seratehes

l eecepTacLe in  the cabinct. In all

(o] probability, the cabinet was

| 17 Lo ol in pood condition when it
| Puow | fwew  Jl feft the store, but during
Fig. 1 transit and carrving the

At 1, B aud C, three methods of connecting
the rudio pillew inte A F. circuits.

set ta the custamer’s apurt-
ment, the none-too-gentle
handling by the chantfenr
resulted in the cabinet being dimaged. ‘The radio cover, pictured
i Fig. B, was designed to climinate this condition.

I'his new adjustable
radio cover fits all stan
dard  cabinets und is
cquipped with two
straps which enuble the
cover  to be  snugly
wrapped  aronnd  the
cabinet. It s filled
with Tayer cotton, evenly
el heavily padded to
form a cushion against
hard knocks and jolting
while in transit. It is
a produect of the Chi- ¥
caga Quilt Mfg. Co.

R N SoieumE .S

A RADIO PILLOW
N Fig. C is illustrated
the
which presents to radio

Fig. C
The “radio pillow” iu action; music at your
car's tip.

“raddio  pillow?”
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The latest devices are described here for
the trade, Service Man, and home con-
Watch this department for
future developments in Radio.

structor.

men simother means of tatiening the
pocket hoak,

Within the pillow, which is made
of washable sponge rnbber, is the
reproducer amit—a standard  head-
plmnc unity it conneets to the radio
set just like a standard head-phone.
There is asmall hole straight throngh
the center ot the pillow, as a sound
exit whichever way the unit may
face; a measure of volnme control
thus iy be obtained by turning
the pillow over,

The total weight of the pillow is
5 Ihs: it measures  approximately
10 x 14 x 5 ins, thick. 1t is supplied
with & white
pillow - slip.

Fig. D
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Fig. E
Above, an clectric phonoaraph  attachment for yowr radio sct; the lid
stides. oAt dower-right, the arranacment of the parts,

These  pil-
lows are sold
on the ree-
ommendations that they may be nsed In
hospitals, on radio-equipped trains, at home
during the rest hetween rubbers of bridge
or during favoerite broadeasts, for the enter-
tainment of the occonpant of one twin hed,
in radio-equipped hotels, and last, but not
least, as o means of individual
enjoyment of automotive radio,

In Fig. 1 are illnsteated several sugges-
tions for connecting  the “talking pillow”
to the sound system.

This new hoon to humanity is mannfac-
tured by RCA-Viedor Co, Ine

Ntare-type  tube  tester  having
thirteen seales for dircet reading.

FORMER

INDUCTION DISC
MOTOR

QUOQ Q00

convenient

| 105-125v.

50-80~A.C.
'\’}_:—: —

Schematic civcuit of the

A TUBE TESTER FOR STORE USE

Il\' line with the tube-testing campaign that tube manufacturers
ave conducting i an effort o get the consumer to hring his
radio tubes to the retail store to he tested, 2 new tube tester-seller,
iHustrated in Fig. DL has recently heen placed o the market.
While the circuit diangrany, shown in Fig. 2

2, is not radically new,
nevertheless the tester has sone very meritorions  features that

—LL,

TO CONTROL-GRID
4~ WHEN TESTING
s G.TUBES
SECOND '80 PLATE

'

RECTIFIER
>

—

INSERTED AND LOCKED WHEN TESTING

PROTECTIVE \S'G' TUBES
RESISTORS ™~
3

L
13
UNE g'

CONTROL

E

GRID TEST

f
{
BuCkQuT

L CONTROL

e

|
L

Fig. 2

Diagram of conncctions in the Jewell store-type tube solicr.

Ir MAGNETIC
PICK UP
|\ L

BLACK $

 Fig. 3

uttachment for rvadiv sets.

waorrant consideration. An oversized meter
having thirteen scales tells the cnstomer the
condition of Iiis tubes. Fach of the thirteen
scales is graduated in three parts, indicat-
ing whether the tube vnder test is *“satis-
factory” “unsatisfactory,”  or “donbtful”
Thns, the lay enstomer s not confronted
with sneh technieal terms as “milliamperes,”
cte. the meaning  of  which  he not
comprehend,

The instrnment is bailt in two types, the
large anodel 538 and the smaller and less
expensive model 218 The smaller mdel is
provided with seven sockets, three tor test-
i and - four for preheating: all types of
tubes including  sereen-grid  and  pentodes
may be conveniently tested with the instru-
rient. A pilot Lonp s provided which indicates when the tester
is turned on,

All that need be done when testing a tube is to adjust the voltage-
selector switch for proper filuuent voltawe, reset the small indi-
cating meter to vero with the reset control, and Irress the *“Index
of Merit” control bution.  FPhe tube condition is readily indieated
on the large scale of the tester without the necessity of computa-
tion or comparison with tube charts. ‘I compensate for varia-
tions in line voltage, o resistance  conmeeted with ihe
power line to the tester is made adjustahle.

Only three of the seven sockets are shown for the sake of clarity,
The varions resistor vil- ’
ues iy caleulated
from the information con-
tained in o series of ar-
ticles by Clifford F. Den-
ton entitled  *Magic in
Meters™ (which appeared
in past issues of Ramo-
Crarr)., or in the book
“Radio Set Analyzers and
How to Use Them”
L. Van der Mel

These testers are mami-
factured by the Jewell
Flectrical Tnstrument Co,

does

600 OHMS

G electric phonograph

in series

be

by
A

(C'ontineed on
next page)

Front giceo of the small-gpace “Ial-Tone™

Radio sit.



THE END-TABLE ELECTRIC
PHONOGRAPH

R and engineering have eonspired to

produce o new deviee—the sliding-top
end-table phonograph: o conmmercial moded
is the pretty instriment illustrated in Fig.
E. a unit which carries the designation of
G.E. Model F-32 End-Table Phonograph.
The schematic cirenit of the deviee is shown
for serviee reference in Fig, 3. This instra-
ment way make any radio set a tphono-
radio combination”™ (since it connects into
the audio cirenit of a radio sct).

Fig. G

Upper chassis vicwe of the 1altone siniature
receiter. The complete chiclding and the lay-
vitt of the parts are well illustrated.

A radio-record switeh is housed in the
cabinet, enabling  the listener to switeh
from one to the other without the necessity
of moving to or from the radio every time
a clunge i~ to be made.

The pickup is of low-impedanee fype with
“inertia™  damping. The assembly i de-
signed for 110 Vo AC, and consues 60
watts,  The approxinate dimensions are 2%
X 26 x B ins deep: the weight is 2 1bs,

I the et to which the instroment is con-
nected should exhibit a tendenex to oseillate
(due to a poor gronnd), remove the phone
tip from the brown cable lead and solder
it to the spade terminal of the green cable
lead,  Also, place the other end of the brown
Jead on terminal No. 1 of the input auto-
transformer T,

This decorative instrurent, which may be
placed anywhere within audie range of the
associated somnd sasten.is sold v the Gen-
eral Fleetric Co.

RADIO-CRAFT

AN EFFECTIVE SMALL-.SPACE
RADIO SET

I1IS seems to be an age of small re-

ceivers, if the interest shown by the
general public is to be considered any indi-
cation.  The miniature receiver ilustrated
in ¥ig. ¥, the eircuit diagram of which is
shown in Fig. 4, measures only 141, ins. in
width, 975 ins. in beight, and 7% ins. in
depth. 1t employs four tubes, a 35, a “24,
a "+7, and an 80, and also uses a full-Aedged
dyvnamic speaker.

A view at the chassis, pictured in Fig G,
is an illustration of the manner in which
the parts are laid out. An under-side view,
Fig. 11, shows the simplicity of construc-
tion, which is an important factor to the
Serviee Man.

The values of the various parts listed in
the diagrain are as follows: Resistor RI,
8,020 ohms: R2, 1. megohing 13, 25,000 ohms;
R, 6 megohims.  Condensers Cl, two-gang
variable unit; C3, 8 mf.; C4, 4 mf; C5,
Jdemfs C6, J02-mt; C7, 16 mif., C8, .006-mf,
Transformers T1, an antenna coily T2, an
R.F. coil.

This receiver, the one and only product
of the Walton Radio Corporation, is accom-
panied by the slogan, “The Mightiest Mite
in Radio.”

Fig. H
Uuder-vicrwe  of the altone reeciver.  The
layout of the parts are sueh that case of serv.
icing aud replacing parts is accomplished.

A PORTABRLE TUBE-CHECKER.
SELLER

EI.SI",\\'HI'ZIH'Z in this department there is
deseribed a tube checker  suitable  for
store use, and now, to complete the line of
tube-checking  facilities, there is announeed
i tube sellers Fig. 1, that aay be carried
into the howe of the customner.

F — L=
cis ‘a7 110V, AC ]
sw
'Y
KT
RS|R2X X
o+
R4
vS
@’Puot
x
- CHASSIS =
ok iy

Fig. 4

Diagram of the Halteue receiver

It incorporates o dynamic speaker, o varigble-mu in the R.F,

staoc. a 23 as g poseer detector, and.a pfentode ontput tube,
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As in the previous checker, an oversized
meter is employed, graduated in thirteen
different scales, cach seale corresponding
to a given family of tubes. When a tube is
being tested, the scale indicates whether it
is  “Satisfactory™  “Unsatisfactory,”  or
“Dounbtful "

This tvpe of scale is useful since the ens-
torser may readily comprehend its reading
without being confused hy technical terms.

Fig. 1

This tube checker may be carried by the
Service Man into the home of the customer.

A short-check circuit with four indicating
lights is provided to test tubes for internal
shorts, A line-voltage adjustment and in-
dieating meter insures consistent readings
despite line-voltage changes.

The Pattern 540" is housed in a leather-
ette carrying case, and by removing the
cover it may be easily converted for counter
testing when not in use outside the store.
I is a product of the Jewell Electrieal In-
strument Co,

A SELENIUM PHOTOELECTRIC CELL

URING the last year, several new pho-

to-clectric cells have been presented to
the public. The trend in design has been
toward simplieity in construction and in-
creased versatility, s
a means toward accom-
plishing this end, a new
tube, known as the Ra-
diovisor DBridge, illus-
trated in Fig. J, has
been announeed.

Unlike many  of its
predecessors, this  new
cell is not strictly photo-
clectrie, sinee it depends
for its action upon the
change in resistance of
a film of selenium which
is placed over two in-
terlocking  comb - like
electrodes of gold. When
light falls on the sele-
niuny, its resistance de- R
creases,  the  ratio of Fig. J
dirk to light resistance The “Bridac”
for this cell being about
t to 1, The Bridge is
filled with an inert gas
to increase its sensitivity, and is rated at .1-
watt per square inch of light-sensitive
surface,

and its special
sockct,

(Continued on page +90)
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Dissecting A MODERN
SET TESTER

In order to appreciate the efficiency of modern set

(PARTI)

analyzers, the author will, in a series of articles,

discuss each unit of a modern analyzer separately.

N the preceding issue of Ranto-Crarr

was described in a general way an up-

to-date set analyzer, the Model AAN-]

Dingnometer, 1t is proposed to de-
scribe in greater detail, in this and subse-
quent issues, the several components which
go into the make-up of this most modern
of test devices,

On this basis, we find that the instrument
contains the following units which, althouglt
they may be considered distinet in  their
action, are part and parcel of the operation
of the set analyzer as a whole (that is, some
service jobs will eall for only one portion
of the Diagnometer; while the other por-
tions, perhaps singly, or in combination,
will be brought inte action on other calls):

1. Shielded Oscillator;

2. Set Analyzer;

8. Tube Checker;

4. Multi-Range Ohmmeters
8. Capacity Tester.

The schematic circuit of the first nnit,
the service oscillator, is illustrated in Fig.
1; in Fig. 2 is shown a graph that repre-
sents the gencral type, one of which is fur-
nished with each instrument, which is re-
quired to determine the frequency at which
the oscillator is being operated.

This method of operation has heen de-
seribed in the July, 1931 issue of Ranio-
Crarr, page 10.  Specifically, the oscillator
incorporated in the Model AAA-T Diagnom-
eter has the following features:

1. Intermediate tuning range, approxi-
mately 90 to 550 ke, and regular broad-
cast range of 550 to 1500 ke,

* Chief Engineer, Supreme Instruments Corp.
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Fig. 2
Colibration chart of the Supreme AAA-1
oscillator,

By FLOYD FAUSETT”

2. Adaptability for operation with or-
dinary  100-120 200-210-volt  AC.
power  supply with 1009,
modnlations

3. Comipletely shielded in east alumi-
num tray, with bakelite-covered aluminum
panel, and electrieatly isolated from all

and
potentials,

as to maintain the proper impedance rela-
tions hetween the grid and plate cireuits;
and (2), to provide protection to the os-
cillator circoits against possible short cir-
cuits between the grid and plate elements.

The fact that the modulation of most D.C.
operated oscillators is about 306;, whereas
the modulation of an AC, operated oscil-
lator is practically 10 ¢, makes the Diag-

Compicte schematic of the J0.0.1-1 oscillator.
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Modulation takes place at the frequevey of the

power supply, and docs not depend wpon the value of the grid-leak and grid-condenscr.

power-supply eircnits to prevent electrieal
shocks or damage to sensitive receiverss

4. Vernier-movement tuning dial for
accurate-tuning  controls and,

5. Regulation of oscillator output by
wianual control of the input potentials.
The mnit is adaptable to all of the oseil-

lator tests outlined in the radio manufactur-
ers’ service literature pertaining to radios
which reguire readjustments.

Modulation Characteristics

Modulation of the R.IF. signal of the os-
cillator is antomatieally  aceomplished by
the A.C. power supply, so that the output
signals of a radio receiver coupled to the
oscillator will have an A1, “piteh” corre-
sponding to the frequeney of the power sup-
ply syvstem. The resistance and  eapacity
valies of the oscillator are such that prac-
tically no grid-leak modulating action re-
sults; instead, modulation is  accomplished
by the ALC power supply.

It is the purpose of the grid resistor and
capacity comhination: (1), to provide the
proper grid hias for the oscillator tube so

nometer oseillator very adaptable for ad-
Jushments of modern radio sets in which
the blasting effect of strong signals is min-
imized by volume level eirenits which are
most etficient when operating with signaks
from a 100, modulated broadeast station.

If strong R signals are applicd to a
sensitive receiver of this type by an un-
modulated oscillator, it is possible to over-
load the detector with RUF. energy withont
hawving any appreciabie lond-speaker ontput
of AN energy, In o some sets, an overload-
ing of these cireuits with R energy way
result in two output peaks, and in broad
toning, when the modulation is considerably
less than 100770 1t is, therefore, obvious
it the lond-speaker ontput is greatty de-
pendent upon the pereentage of the modu-
Lition of the input R.I¢, signals.

When first connected for operation, the
oscillator tube shiclkd between the “Type”
and “31" panel markings should be removed
amd a type *31 tube inserted in the oscil-
lator tube socket before replacing the shicld.
The procedure for the operation of the

(Continued on page 490)



Fig. A

External ticwe of the shiclded Gooseneck 17T, cvoltineter.

VERY art, every work, has its speeial tools, else the artisan

could not accomplish his vivious tasks,  ‘The tools of the

radio engineer are delieate and sensitive measuring instro-

ments.  Of all the measuring instrinnents emnployed by the
progressive engineer and technician, noae can surpass the vacuuni-
tube voltineter in its vast and diversified While it is not
the purpose ot the writer to expound to any great extent on the
suihjeet, it is believed that many cployed in the art of radio are
not familiar with the imstroment and its nses, else they would not
he disrupting their nervous systems in the operation of instruments
which are a college professor’s delight but not conducive to pro-
duction in a busy laboratory,

The tern “voltmeter™ has naturally lead many to helieve that
the instrument is useful only This s
crroncous, as the device may be used to make other measarement
indivectly and, in addition, has the characteristic of no power eon-
sumption frome the deviee or apparatas under test, as s the usual
case with the ordinary service voltmeters v case in point; how
nuny Tiave micasured the voltage on the sereening-grid, which has
its potential fed through a series resistor, with the ordinary 100-
olm-per-volt voltmeter, adjusted the voltage to normal, and still
hiave the stage persist in oscillation, vet by varving the voltage on
the sereening-grid the oscillations would be overcome?z  Performing
the latter operation, the voltage was adjusted more nearly to the

[IEISN

fur measuring  voltages,

Fig. B

Internal vicw showing the layont of the parts.
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VACUUM-TUBE
VOLTMETER

By BERYL B. BRYANT

correct value than was accomplished with the voltimeter, as the
voltmeter  required  current for its operation and  this  cnrrent,
though minute, was sufficient to alter the correct reading.  1liad
the  potential been mewsured by o vacunm-tube  voltimeter,  the
potential could have heen adjusted to the correct value, sinee the
grid of the vacuum-inhe voltmeter vequires no o current for its
corvect function,  On the contrary, it current be made to flow
in the grid crcuit, inaceuracies will resalt as the tube will no
longer possess a linear characteristic,

[ s ] ]

GOOSENECK BPL BP2 BP3

. . =

Connctions of the oolt- |
meter., (Abseroe the ||
shiclding of leads in the L
goasencek, N leads ca- L
tering the  zoltmeter
from the wwscweck are

completely  bypassed  in
order  to  stabilize  op-
eratiou, 1 |
D= - = 18
Measurements Possible

A few of the measurements which may be accomplished  with
the vacinnmn-tube voltmeter are; ficld-strength measurement, per-
centage of wodulation  measweenent, measurement of large and
small resistors, inductors and eapacities, measurement of both radio
and andio fregnencies, amplification at vadio and audio freguencies,
power output, hum measurement,  distributed  capaeity  of
mutnal inductanee between coils  (eoctlicient of  coupling). and
audio frequency characteristics of loud-speakers, Most of  these
measurements are not made with the instrument alone, or may not
be dircet measurements, it is true, but the labor involved by using
a vacunm-tube voltinetey set-up is far less and, as mentioned above,
more aceurate than with most other systems of measurement,

With these things in mind, in addition to other problems which
experienee with other types of vacumm-tube voltineters had taught,
the writer wished to design and constrnet an instrinent that wonld
not cost a fortune and would have a high aceuraey. It is poessible
to construet a single tube vacuum-tube voltmeter which will measirre
small potentials, but the cost of the low-range micromnmeter used
with such an instrument is prohibitive to users other than large

(Continned vu page 192)

coils,
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Fig. A

HOW TO M
A MICROPHONE MIXER

(PART VI)

Fig. B

Although designed for a big hotel, this “mike” mixer is adaptable to

NE of the most profitable fields for

the radio Service Man and dealer

is one that is comparatively un-

touched by these individuals, It

is, however, not beeause they have not tried

to do publie address work, but rather be-

cause of the medioere and unsuceessful re-

sults obtained in the operation of such sys-

tems even when the quality of the apparatus
usedd was considered excellent,

Why then, von ask. were the results poor

whent the materials nsed  were excellent®

other requirements

By ELLI M. LURIE, B.E.E.

Naturally, the amplitving eguipiient  nsed
for public address work must be good It
harring this single item, the most important
reasons why this work has been unsuecessful
are directly due to two troubles almost al-
w .lu overlooked, These are:

The use of carbon button nu(rnphnnvs
\\nrkmg at overloaded conditions.

2. Improper impedance relation hetween
component parts, hoth inherent and through
use of flmproper attenuators,

In the first case, if the sound projectors
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Fig. 7

Schematic diaaram  of the microphone miring

pancl illystrated n Figs, A and B, abore.

Fuxceptional care has beew exereised to obtoin correect matching.

are operated so that the issuing sound is in
the path of the *“mike,” then there will gen-
crally be an abundance of feed-back. ‘This
is especially true in large bare halls in which
echoes predominate.  To compensate for the
feed-back, the operator will usually ent the
gain but—and here is where the diffienlty is

as soon as the amplifier gain is redueed,
the sound output is likewise reduced and in
an attempt to again bring the gain up to
a point where the level is satisfactory, the
speitker will ratse his voice and shout into
the earbon microphone,

The immediate effeet iz noticed as
tremely poor quality which is directly due
to the microphone heing overfoaded.  Thus,
through no fault of the amplifier, the general
opinion is that it is the amplifier that is at
favlt.

To eliminate such o condition, it is neces-
sary to arrange the sound projectors so that
the ontput is projected away from the
“quike.  This is not always easy, bat it is
tar better to spend considerable time finding
a suitable arrangement where the amplifier
and not an overloaded “nike® will supply
the necessary output, than it is to have a
failure with the resultant loss of future
usiness,

In o large hall or anditorium, the best
plan is to nse only one projector facing the
andienee with the mierophone behind it 1t
this isn't possible, then the projector can
be placed directly  above the microphone.
If mare than one projector is used, cchoes
may be ereated with the resulting feed-hack.
Remwember, it is not necessary to have the

(Continned on page 198)
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How to

“SYNC”
Disc anp Film

By HERBERT C. McKAY

NE of the first things which the
amateur thinks of after his early
sneeess in home vecording, is mak-
ing talkies at home.  After ally the

talking picture is nothing more than o com-
and a phono-
why the ama-

bination of metion pictures
graph. ‘Lhere is no reason

trur who ls a recording machine
should not make sound additions te
his heme-movie films which will be
entirely satistactory.

sound, which is used to accompany
motion  pictures, is of kinds.
I'here is that which is recorded syn-
chronously  with the  action  and
which constitutes  the true “talk-
ies.” ‘I'his Lype of sound is not snitable for
anatenr use. ‘The technical ditficulties could
he overcome, but the troubte lies in the fact
that the actual sound which agcompanies
the usual home-movie making is not worth
while recording. Tt may he surprising to
learn that in professional work there are
far mare diflicultics encountered in produe-
ing the right sound than there are in re-
cording it after it is produced. VFor this
veason, synchronous recording s definitely
not advised for anatenr experiment.

The sound which is added to the picture
after it is completed is a type of sound
which is far hetter for the amateur's pur-
pose, and one with which he can do much
that is really worth while. There are two
ways in which this sound may he used.

twao
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The first is the imitation svnchronism or
“lip-matehing.”  In this work, the filin which
is to be wmatched is projected time atter
time with the speaker spenking in syn-
chronisig with the {ilin untit by repetition
he has gained the ability to speak in striet

unison  with the subjeet shown upon the
sercen. When this can be done smonthiy
and  acenvately, the vecord is miade.  If

there are no accidents, a very good mateh
will be sccured.

The seeond type of sound, and the one
which will no doubt appeal most
to the mmnateur, and the one
which is most appropriate to the
average ainateur tilm is the sound
which is used as an accompani-
ment.  In this type of sound re-
cording, we use certain cerfecets;

o 1l

Tk

Fig. A, right,

Laving out the divisions.
“ig. B, above,

Murking the blach divisions.
718, D, lefr.

Asscmbling the stroboscope.,

wind, rain, the surt. gun shots,
automobile or airplane motors, galloping
horses as well as incidental speeeh which is
not timed 1o the actor's lips.  This is eflec-
tive and casy to reeord.

Speed Ratios

It is of eourse necessary that in order {o
do any of this work that the projector and
the phonograph tun it speeds which main-
tain a certain ratio to each other. That is
they must run in approximate svnchronisi

February, 1932

Fig. E
The compicted siraboscopes for both disc and

projector are shown above. They should be
seatched schile vecording.

Tf there is an ¢rrov amounting to even as
much as twelve frames at the end of the
filrn it is all right, so we may say that the
syvnchronisi neeessary s only approximate.

Before deseribing the manner in which
this is cffected, some space should he de-
voled to a diseussion of the ratios which are
used in motion picture work,

I'rofessional talking pictures are exposed
at the rate of 24 per second or LHO friones
per minute. This is o filn speeid of 90 feet
per minute. The record used for dise syn-
chironization, revelves at a specd of 33 1/3
revolutions per inute. Thus the ratio is
usually spoken of as 1410-33 1/3.
This is obviously 4320 to 100, or
432 to one.

The usual home phonograph op-
erates at o speed which approxi-
mates 80 revolutions per minute
and the home recorder is usually
made to matceh, The first machines

for showing talking films in the home were
made to use the standard commercial record
which is plaved at 78 or 80 revolutions a
ninute.  However, for some reason  hest
known to themselves the  manutacturers
adopted a two to one ratio. The sprocket
feeds  ecight  frames in one  revolution, a
(Continned on page 109)
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The Bulletin Board for Qur Experimental Readers

MORE ABOUT THE STENODE

N oan interesting discussion regarding the
I “Stenode Radiostat® (which appeared in
the November, 1931 issue of Rapio-Crarr)
carricd on between Dr. Robinson of the
British Radiostat Corporation and Mr. Clyde
Jo Fitehy several important goestions were
raised. The »Stenode” has created such an
enormous sunount of disenssion, that Ranio-
Crarr has decided to reprint in full Dr,
Robinson’s reply to Mr. Fiteh,

Readers are requested to read the ahove-
mentioned issue of Rapio-Crarr hefore pro-
cecding—Iditor,

DR. ROBINSON'S REPLY TO
MR. FITCH

Editor, Ramo-Cnarr:

Mr. Clyde J. Fiteh, in an interesting let-
ter in yvour November issue, raises  some
gquestions about the theory and prictice of
the “Stenode,” on which vour readers would
probably like to have my  views,  Mr
Fiteh’s letter originated out of some com-
ments of mine on a former article by him
in which he had sugpested that the func-
tioning of the “Stenode” might have some
conneetion with accidental frequeney moedu-
lation of Dbroadeasting stations, and it is
of preat interest to see that, in his opinion,
there is now no donbt that the “Stenode™
reproduces the wodutations of o transmis-
sion even if there is no frequency modula-
tion present, Now that this very iinportant
point has been removed from the field of
controversy, it is of great interest to see
how Mr. Fitch puts his finger on other

s e
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The television receiver of the near future.

Remote control buttous are used to sclect any

type of picture with its accompanying sonnd,
A suggested layout (s shown here,

points Just as important, and which need
sote elucidation, T shall take these points
in turn and attempt to make them clear
for yvour readers,

1. What Selectivity dues the “Stenmde”
really give! Mr. Fitch savs it is diflicult to
see what gain is obtained in the “Stenode™
by emploving very high selectivity and then
correcting in the andio stages. 1low can
this give any better rvesults than the usnal
10 ket e brings forward this question
in an admirable manner, and althongh he
himselt has not answered it theoretieally,
he is ot pains to deseribe the excellent re-
sults from this point of view which he ob-
tained with an actnal “Stenode,™

For vears now, the aim of designers has
been to ebtain as perfect a high-frequeney
curve as possible to give equal response over
a 10-ke, range, and with no response at all
oontside of this raoge.  In fact, designers
had soupht for a resonanee curve which
shatl he square topped, with vertical sides,
and have an absolutely  uniform response
over 10 ke The methuds etploved  have
almost universally been of hand-pass types,
and the results have wsually been to give
a wavy top to the curve or one with masi-
e and  minimom, whilst the sides have
not been vertieal 5

The first feature of the “Stenode™ in
this conneetion is that it enables us to oh-
tain the veuivalent of this ideal 10-ke. re-
sponse enrve, one whose top s flat, and
whoese sides are nearly vertical. Phis s
achieved by using o cirenit of great selee-
tivity such that the moedulation effects are
inversely proportional to the modulation fre-
queney, and then to employ o low-freguency
amplifier whose amplification factor is di-
rectly proportional to the frequeney. ‘Then
if we are only eoncerned with a 5-ke, andio
response, we arramge that the awdio ampli-
fier begins to cease functioning ot 5 ke
ITenee, from the purely  design point of
view, the “Stenode” gives the ideal sohition
to the present day selectivity problenns,

The sceond feature is that from its fmine-
tioning, a very much better result as re-
gards interference is obtained than nost
people expecteds for in fact the possibility
is introduced of reducing interterence from
neighboring stations to an andreamt-of ex-
tent. Let us consider the ease of two neigh-
horinge stations 10 keo apart, Owing to the
very high sclectivity, we have very desivable
cffeets at the rectifier which precedes the
audio corrector and amplitier.  In the first
place, when we time to one of the stations,
we prodnee a large amplitude of the de-

sired carrier, and a very low amplitnde of

the interfering carrier.  Secondly, we have

Page

tlhe fuct that the desired earrier, has had
its percentage modulation reduced, so that
at the rectifier we have normally a desired
carrier wave with a large amplitude, and
having a low percentape of modulation, to-
gether with an interfering carrier of very
small amplitude, which however is also modu-
latedt. Then, normally, we shall have to
employ sneh grid bias at the detector that
the desired wodulations oceur on the straight
portion of the rectifier charaeteristic, thus
giving us linear rectification,

The conditions are thus suitable to take
advantage of an effect in radio not vet well
known, called *Detector Demodulation.” 1
indicated in a paper I read before the
Radio Club of America, that the “Stenode”
makes use of this effeet, and it is very
interesting to note that, since that time,
there have been some papers written to give
it clear explanation of it

Demodulation Effects

This demodutation effect is that when a
linear detector is employed, and when there
are present a strong and a weak carrier,
both wedulated, the strong earrier demodu-
Iates the wenk carrier when the heterodyne
effeet is supersonie.  The extent of  this
deruodulation  depends on the  relative
strengths of the two carriers, and as the
riatio of strong to weak carrier inereases,
the modulation of the weak carrier is more
amd more absolutely reduced.  This effect
was diseovered by Beattie and later elabo-
vited by Butterworth.

Ohviously, the “Stenode™  produces  the
conditions just deseribed. The high selec-
tivity makes the desired earrier strong and
the interfering carrier weak.  Lincar detec-
tion is almost unavoidable, and we can ar-
range to make our andio cirenits and in-
strumnents rejeet every frequency above any
predetermined value.  Thus, if we clioose
S ke as onr desired lanit, an interfering
carrier at 10 keo gives an inaudible hetero-
dyne effeets and thus has its wodulation re-
threed to a negligible amount.

We can go »till further than this, and if
we heing the interfering carvier neaver to
the desired cavrier, say to 51, or 6 ke, it
is also dewodutated, as the hetevodyne ef-
feet is still inandible,  This is obvions he-
cigse the theory of demodulation as worked
ont by Butterworth is perfectly general,
and independent of the frequeney separa-
tion of the curriers, so long as the hetero-
dyne effeet is inaudible or sipersonic to
our acoustic cireuits or instruments.

(Contlinued on page 501)
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PuUsH-PUSH RECEIVER

Two interesting receiver designs, one for operation on battery power,
and the other on 110 V., D.C., are described by the author.

LTIHOUGE it may at first he thought
that the push-push amplifier  (de-
seribed in the Japuary, 1932 issue
of WRavw-Crarr) has its  major

value in the field of high-power amplifica-
tion, a little study of the subjeet will show
that this is not quite true. ‘The writer shows
in two of the accompanying figures just
low the system is valuable in the lowest
powered equipment in the radio ficld: the
direct-eurrent operated reeciver; and the
dryv-cell powered receiver which may  be
cmployed in raral  distriets where  power
svstems have not as yet penctrated, or on
hoats, where it is the most cconomieal form
of vperation,

By C. H. W. NASON

The most satisfactory tubes at present
available for use in the D.C. set are the
new autometive types with 6.3 V., 3-AL fila-
menls.  We have the single 38 pentode
available with a power ontpnt of 200 milli-
watts; or about 500 milliwatts in push-putl,
Now let us see what the little 37 “general
purpuse” tube will do for us in the PUSI-
PUSID connection.  In Mg, 1, there are
shown the curves of the 37 operated as a
push-push anmplifier with a plate voltage
of 100 and a negative grid hias of 7 volts,
The load impedance at which the curves

— = o ____ = = -
| I"7RE] N TF i ppr  SSMuLMY AFL PUSH-PUSH
A 1 36 ) 36 37, T1 a7y T2, 237
! »

VoL CONTROL cls 1
\I0.0Dooums/.r €2+ 2
= FUSE RFC
sw, (FUSE
+O0—Q&r 780 ——A— —f
NOTE THE ONLY GROUND
| lzo:/.,Dc. M@—/v:\ /VA\ vs—iye ZMLT ZME.T' [ ConuEEﬂouls'ruilousﬂll
—omy BLOCKING CONDENSER C |
| FUSE — = . — - _ _J|
Fig. 2

Schematic circuit of a reeciver designed for operation on 110 V., D.C.

“General purpose” '37's,

1°3-1°6, develop 1,200 milliseatts ontput,

Let us consider first the power ontput
usnally available in the reeeivers of these
classifications so that a standard of com-
parison may he established,  The D.C. re-
ceiver usnally employs cither two "#5's or
four *71A's in its ountput eciveuit.  Either
ntethod  of operation is wasteful of power
beecause of the high filanent envvent re-
quired, but particularly so in the case of
receivers using the 5. The power output
available is abont 700 milliwatts from two
15 tubes operated in push-pull with a plate
voltage of only 100, Four 71\ tubes in
a parallet push-pull structirve can deliver
abont cqual power without distortion.  In
the case of the battevv-operated receiver,
we have, in the two-volt ¢lassifieation, the
31 tube which will deliver at 135 volts abont
150 milliwatts per tubes or about 00 milli-
walts in push-pull,  Two "31 tnbes draw o
total of 13.6 ma from the “B" batteries,

The Push-Push Amplifier and the 110-Volt
D.C. Receiver

ILet us consider the advantages to be
eained from the pushi-push amplifier in cither
of these receivers,  Fivst we will take the
D.C. reeeiver snch as is neeessary in cer-
tain metropolitan areas,

are tuken is 1500 ohms. If we employ the
data given in the last issue of Ramo-Crarr
we will arrive at the conclusion that a poes-
sihle power output of 1200 milliwatts is
availuble—more  than  twice that available
with the power outpnt pentodes of the 6.3-
volt line!

|

A grid swing of 40 volts is ncecessary,—
readily available with a similar tube in the
first ALK, stage working into a low ratio
interstage trapsformer sneh as is necessary
in push-push operation hecause of the grid
current drawn,

A teansformer for the output coupling
will be difficult to find beeanse of the small
load required. We may, however, employ
a transformer designed  for use with the
15 tuhe instead, with a small saerifice in
the ontput power obtainable.  The power
will still he far in excess of that obtained
with the two pentodes in the push-pull
conneetion.  In Fig. 2, there is shown the
circuit schematic for a D.C. receiver cm-
ploving these tubes. The reeciver is self
explanatory in so far as the other cirenits
are involved.

The Battery-Operated Receiver Assumes
The Push-Push Rele

With the batterv-operated recciver, we
would normally ciuploy the "31 with a power
output of 150 milliwatts at 135 volts and
a plate current of 6.8 ma, or ahont M0
milliwatts with a plate current of 13.6 ma,
in pusli-pnll.  These tubes have the disad-
vantage of reguiring a filament current of
JA30-amp, whereas  the associated tubes of
the 2-volt line take but OG-amp. There is
also a pentode output tube  incorporated
in this line but having a filament currvent
rating of 260-mnp.—more than four times
the drain on the batteries imposed by the
general purpose tube of the line—the 30,
and with a possible power outpnt in pnsh-
pull of 1200 miliwatts or so. ‘Fhe filament
consumption of the tube renders it nnsuited
for use with the air-cell battery—the drain
for two tulres in push-pull heing more than
a half ampere for the fikunent envrent and

(Continued on page 50:3)
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Fig. A

Underside vicw of the chassis of Mr. Poneel's 4.C..D.C. convertible

radio receizer,

AUTOMATIC

RADIO-CRAFT

471

Fig. B
Looking into the rclay-controlled electric receiver,
poteer outict.

Just piug into the

OPERATION

A relay automatically changes the circuit for 110 D.C.or A.C.

N past issues of Ranto-Crarr there have

been  described  various receivers that
may  be operated  diveetly  from both
alternating and direct enrrent.  These

receivers all hine some form of switehing
arrangenent that must be manipnlated when
changing from one type of current to an-
other.  In the receiver to be deseribed,
cration fromn cither NCO or DG,
may be effected withont the conplications
that usually accompany switching arrange-
wents. The finished receiver, & patent for
which has been granted, is illustrated in
Fig. A, and a top view shown in Figo Bl
These show the general arrangement ot the
parts.

op-
SONrees

General Theory

An examination of Figp 1 will reveal the
general method by which universal power
operation is seenred. The winding W of
a high-impedance inducetion coil 11 s con-
nected directly to the lne plog. 1f the
somree is DUCL then the envrent that fHows
lInuu;:h the winding pulls the arm .\ against

—
‘ ,:m cs T2 (6 T3 4
| [ -1
| BT
| .

|v5

\

By ALEXIS PONCEL

the tension of the spring S
with a stationary contact 2. This places the
D.C. line directly into the fitter unit, the
positive terminal to the plates of the tubes,

S, making contact

source is A.C., then the amount of current
tlowing through the winding W is not sufli-
cient, due teo its high impedance, to eause
the arm to pull over. The result is that
the arm A makes contact with stationary
contact 1, and the A.C. is applied directly
to the primary of the power transformer

Nehematie civenit of the convertible radiv sct.

Avcturus tubes are indicated by the symbols.
sary to return the grids of tubes I'l and 172 through leak resistors of abowt 1 meg. rating,
the correct circnit arrangement for eperation on altcrnating or dircct curvent lines.

and the negative terminal to the filament  PT. Thus, the switching is done auto-
cireuit which will he described kater.  H the  matically and the installer need not worry
about the fype of current available.
The telephone repeater coils are inserted
in series with the electromagnet in order to
/\ 7 \| increase the tmpedance to the flow of AC.:
Vi v2 their resistance is not sufficient to affect
m 1 /\ the operation on D.C. The rectifier imay lie
cither of the gaseons type, as shown, or of
v3 e the 80 type.
[ 7N The Filament Circuit
Vs vE Only one other part of the cirenit necds
J) O .0 comment—the filament circuit,  Since the
o —a a filaments are connected direetly across the
line, it was found necessary to connect the
Fig. 2 negative B return o the geometric center
Filament circuit of the recetver. (Continued v page 501)
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Fig. 1

farts arrangements,

.-”Hmugln showen cwithout grid resistors, it may be neces-
V3 is the detector,
This principle of opcration is readily adapted to other tube and

The relay TV automatically selects
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“_Radio men—work too fast—Radio
will receive from the set and the cost

= e - : at box office prices, should not begrudge the money
i certificates of approval on their radio installations
= ] J same as they get when they do any other wiring

e do not quarrel with any man’s right to make a

Il life and property of himself and others,

OST electricians in the building traile, or in jobhing and

maintenance work, held the radio Service Man in low

esteem,  The reason for this viewpoint becomes apparent

immediately comparison is made between the length and
character of the training required by ecach, before the term
“mechianic™ is applied to hine Also the higher wages paid in the
cleetrienl industry have had an important effect in bringing this
condition about.

Actually, the average Service Man knows more about cleetricity
than does the journevman electrician,  In the writers' twelve years
as master electricians, we doubt whether half of the clectricians
employed, can solve for resistances in paratlel, Those who conld,
nsually totaled up all the currents in all the resistors and divided
this into the voltage. Possibly one mechanie in ten conled explain
why, in an Fdison three-wire system, failure of a neutral fuse
would gradually burn out all the bulbs on one side of the line
and ciuse all the bulbs on the other side to grow dinmer and
finally go ont altogether,

Yet, we must rate the clectrician as the better mechanie.  In the
final analysis, the radio set owner pays the Service Man, not for
the contents of his hiead, but for the actual physieal work done
upon that radie by his hands, assuming that the Serviee Man
knows his theory, Since most of this work is done with tools, the
quality of the net resnlt will depend upon how well trained in
the use of tools, the Serviee Man's hands have been.

It is highly regrettable that radio has ne training period com-
parable with the mechanic and lelper stage in the electrieal in-
dustry,  While the radio man has to “dope out™ the fimdamentats
for himself, the electrician helper starts work with an experienced
mechanie who will usuatly pass on to the helper, all the work he
can. To get this work done properly, e must explain the fow
and nsually the sehy, Further, the helper, in the heginning, seldom
has his own tools and works with the mechanic’'s, and the latter
is pretty apt to insist upon these tools heing properly landled,

The “Electric Code”

Lastly, the clectrician does not depend upon his conscienee to
guide him,  His work muost conforur to the regnlations of the
National Eleetrical Code and munieipal Electrical Codes.

Fleetrical work is subjeet to muneh strieter reguolation than any
other hranch of the building trades simply beciuse wherever it
is used, clectricity always carries with it the menace of fire. Sinee
the financial losses of most fires are covered by insuranee com-
panies, bodies of persons gualified by training and experience to
study the causes of past fires and form rules for the prevention
of future fires, have heen organized by these insurance companies
and are known as Fire Underwriters. The Eleetrival Code is the
result of the thousands of investigations and radio Service Men
will do well to heed its regulations,

-

civilized life demands that this man be subject

New York Board
By GUS JACOBSON

(PART

At this point, a few words of warning to employers of Service
Men, are in order,

They are responsible for the actions of their agents. Action
for damage to property while installing radio sets will be hrought
against thew, pot against the Serviee Man. the cause of a
fire can be traced to their installation, for which they cannet
prodiuee a written certificate of approval, action may be taken
against them,  Further, if there has been injury to persons or
loss of lite in the fire, this action will he on criminal charges,  The
laws covering electrival installations or repairs to electrical in-
stallations or appliances are, for legal wording, usually simple,

We quote from the New York City Municipal Code, Chapter
Nine, Code of Ordinances:

“Article I, Seetion 6, No person shall install, alter or repair,
or canse to be installed, alteved or repaired clectric wiring or
applinnees for light, heat, or power in any building except a per-
son holding o license, a special license, or a permit as defined in
Seetion 1 of this chapter, or a person ('lnplu}'(‘(l by and working
under the supervision of the holder of a Heense, a speeial license,
or a permit.

“Section 12, No person shall supply, cause to he supplied or
nsed, eleetrie enrrent for light, heat or power to any wiring and
applinnees in any building until o certilicate temporary or final,
authorizing the use of said wiring or appliances, shall have heen
issued by the commissioner,

“Article 5. Section 301, (h) Wires shall not be fastened with
staples. (i) Pwin wires shall not be used, exeept in conduits, . . .

“Article 6, Section 611 (). All splices and joints in con-
dietors shall be made both nechanieally and eleetrieally seenre
without solder, The splices or joints shall then be soldered unless
an approved for of splicing deviee is nsed, and shall be covered
with insulation equal to that on the wire.  (j). Where exposed
to mechanical injury, wires shall be suitably proteeted.”

Thius we see that radio instaltations in New York City musl
only be done by licensed eleetricians or their cmployees. In the
exaet meaninge of the law, no radio set nmay he used without first
heing approved by the Commiissioner of the Dep’t of Water Supply.
Gos o Eleetricity.  Service Men, therefore, have no “divine
right™ to install or repair eadio veceivers in any manner they
wish and, unless their “bosses™ are licensed eleetricians, are con-
tinnally violating loeal ordinances in the performance of their work,

How long this condition will last. depends entirely upon  the
character of the work that Serviee Men turn out and it is the
writers’ belief that the present grade of work is not good enough
to mmintain this state of affairs, and we helieve that the time is
drawing near when radio Serviee Men will be campelled to take
out  licenses to prove their ability, the same as  electricians,
plumbers, chauffeurs, motion pictare operators, or members of any
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set buyers, figuring the entertainment they I
to them if they were to buy this entertainment
If they were to demand and get

for a decent job,

RADIO-CRAFT

both they and the radio Service Man will be the gainer.
living, but when this method involves possible danger to

as both the law and their insurance policy direct, the ll

to whatever rules arve found necessary to

of Fire Underwriters.

and DAVID COHEN
I)

other trade where lives and properties of
other persons may be endangered by care-
lessness or ignorance.

Inspection a Selling Point

Several large department stores and a
number of other radio sales organizations
have long ago taken steps to aveid any
trouble for their customers from fire au-
thoritics,  With cach radio sale, an installa-
tion charge is made and eertificates from
both  Underwriters and City Eleetrie Bu-
rean are turned over te the enstomer,  In
such cases, radio set owners can look at
any inspector without fear, trembling and
worry about possible violations,

Now, of course, will come the lond and
dolorous eries of the men guilty of the
flexible cords tacked to walls and spliced
wdler eanopies, “the others are conneeting
up radie sets the same way and we must
meet competition. Custorners won't pay for
a decent installation™

That is not the truth.  Armored cable
does not cost much more than flexible eable.
The trouble is these men do not know how
to de the work without vuining entire ecil-
ings or walls.  ‘They haven't the tools to
fish BX, most of them do not even know
how to eut BX, they do not know how to
mix plaster and pateli up the few holes that
may he necessary to open in walls.  They
do not know whether plugging in a radio
will overload a cirenit or not, set they will
speak sagely of their high standing in the
radio industry,

It is a peculinr fact that men of this
type get higher prices for repair jobs than
good men who really know what is wrong
with a set. Subeonscionsly  knowing  that
they may have to spend much time at the
henele before actually finding what is wrong
with a set, or that they may have to turn
it over to some other man to fix, they
have o standard  diagnosis, “Burned  out
condenser block,” and they show the set
owner a list price of $16.93 or 1187 some
radio organizations prize high price getters
like this.

minimize this

A City Inspector Speuks
Mr. Whittaker of the New York City
Burcan of Gas and  Electrieity and  Mr.
Cawley of the New York Board of Fire
Underwriters take e the district boundeed hy

o

HE

o

L Y
Poccer taps under canopics, 1, or to drops, B,
are ot “code wiring.”

Fifth Avenue and the Fast River in the
Fifty- and Sixty-Nwmbered streets in New
York City. Since 711 Fifth Avenne, Park
Avenue, and the East Side ave included in
this district, these men arve able to speak
from experience on radio for extreme wealth
and extreme poverty: and also on o veat job
as exemplified in 711 Fifth Avenne, the home
of stations WEAF il W7

Mr. Whittaker savs, *T'o e, it sees that
radio men de not
sequences that mav result from a bad in-
stallation. Just as sarely as the wman who
drives an auto without any brakes, or the
man who pumps gasoline with a glawing
cigarette in his mouth, the man who tacks
silke cord along a base, np a wall, and under
the canopy of a fixture, is courting trouble.

“Ignorance of the law cannot be recog-
nized as an excuse for its violation. .\s
this principle is not peculiar to the cleetri-
cal code, bt is recognized by all governing
bodies, 2 radio Service Man cannot take
refuge behind the excuse that he didn't know
this or that was a vielation.

realize the serious con-

danger.”
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“The most common condition that T find,
seeins to be that installation Jdoes not receive
the attention it shoutd at the tine of sale
of radios, 1f the buyer wishes to have the
radio placed in g certain position in a par-
ticnlar room and there is no base or wall
receptacle there, whiy is that the fault of
the firm selling the radio?  Yet that seems
to be thelr viewpoint and they will send a
man up to conneet the radio in as cheap a
manner as possible,

“If the buyer wishes the set in any par-
ticular location, T don't see why he or she
shouldn't go to the expense involved in hav-
ing the job done in an approved manner, If
there are no receptacles, the radio or other
applianee honght by the tenant has cansed
the eondition of its being needed to arise,
A little courage on the part of the salesman
who would take the trouble of explaining
this to u enstomer, wonld certainly make way
for better installations.

“Receptacles wired  from fixtures  with
flexible cord, motor generators placed  in
closed, unventilated closets, and nsuatly with
a lot of clothing and ather condmstible ma-
terial thrown over then, splices made by
merely hooking or twisting two wires to-
gether, without solder or withont
tape, gas pipe used as a ground—these are
violations and must be Swritten up® wherever
found.

“It is false economy on the part of any
radio dealer to permit his troek driver to do
his radio installations,  Some of the most
stoventy jobs T have over seen, have had
more time and material cost, than it would
take to pay an clectrician to o the joh
right”

Here we might add that Mr. Whittaker
has the power to enforee his stipnlations
with the aid of the police and judicial de-
partments of the City of New York., Read-
ers will observe, however, that Mr., Whitta-
ker is not denuneiating or clamoring for the
bload of the Service Man. e merely calls
attention to things as he finds them and

{(Continued on puge 304)

rubber
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Fig. A

A simple  short- hecker and

prelicater.

T is now standard practice with manu-

facturers of the better-grade tube-test-

ing equipment to provide means for

cheeking vacmnn tubes for short cir-
enits between elements as a preliminary to
operating tests; and, in some designs, pro-
vision is also wade for preheating the cath-
ode type tubes,

it is the purpose of this paper to fouch
briefly on several practical means of mak-
ing these tests :and to deseribe and iHus-
trate two working models embodying some
of the principles discissed. T is not pro-
posed to treat the subject in an altogether
exhaustive manner,  However, sufficient data
will be given to enable any one to utilize
such equipiment as may he available in the
design of a really practical test unit.

A few general considerations will not he
amiss as a1 prelude to actund detailed dis-
cussion.  To begin with, any short-testing
device is essentially a form of continuity
test, and any deviee suitable for this pur-
pose can be adapted to the checking of
vacuum tubes for shorts between elements,

Due however, to the need of a relatively
simple and inexpensive arrangenwnt, as well

RADIO-CRAFT
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SHORT - CHECKERS
and PREHEATERS

(PART D

This is the first of a series of articles by Mr. Tillett
describing the theory and construction of short checkers
and preheaters

By JESSE

as one of reasomahly high sensitivity, the
number of really practical arrangements is
Timited to comparatively few. The need of
a reasonably high order of sensitivity comes
about by reason of the occasional existence
of partial shorts and leakage paths between
elements (such as cathode to heater) and
for this reason sueh deviees ax flashlight
dbs, electric Lunps, or any device reguir-
ing comparatively high current for its oper-
ation are less effective than a more sensi-
tive arrangement, such as a neon Fanp, or
a high resistance volteter (or its equira-
lent, a low range millimmpeter with a series
resistor appropriate to the meter range and
test voltage used).

A further consideration is the desirability
of testing vcertain tube Aypes for shorts
“hot,” that is, with correet voltage applied
to heater or filnment terminals, This is par-
ticularly true of the eathode type tube anl
it is the writer's experience that in many
cases shorts and leakage absolutely fail to
show np  with tube “cold” This  point
seems to have been entirely overlooked in
some commercial designs,

A Neon Tube Short.Tester
Figure 1 shows an arrangement whicl is
guite flesible, inastnuch as it ean be adapted
to the use of either nean Iamps or six-volt
dial lights as indieating deviees,  In the

110V,
[" ~ AC
£90000000000000000)
(500
SEC SEC SEC sec. | SEC.
[ 1% 1 | 3 4 | s
[ -+ -+ l— + -+ - 4
Al B QC'. ’5@\ Y
| €3 2 oj‘.-: €3 =
| eod I
CONTROLGRID  CATHODE GRID

NEONILAMP

CONTROL
GRID

Pl —
115
L

V.AC ¥
SROC o
g T8
s w
IGHT
INDICATES SHORT-
CIRCUIY BETWEEN

Q

& WESTON 24-
o POINT B1- POLART
) SWITCH
-]

-]

-
CATHCODE GRID

2

Fig. 1, left. A simple short checker using five neon lamps and no switches.

Fig. 2, right. I short checker using one ucon lamp and a rotary sicitcl,

TILLETT

event of using the neon latip, the windings
on the transformer (sec. Nos. 1, 2, 3, F & 3)
Shoulth he 10 volts,  Tf six-vobt dial Tights
are nsed, the windings will of course be
Jia volts. Note the faet that the ends of
cach of these windings are designated plns
(4) and nminus (=), respeetively, which
simply eans they are connected series aid
ing with the indicating deviee placed in the
conneeting leadd, as shown, It is quite essen
tinl to folow these exact connections,  The
wine virenit conld be used  with Ls-volt
uni-eells in plice of secondary windings 1,
2,34 & 5 (observing smme polarity) with
2 L5-volt fashlight bulb in place of the
neon knups or ~ix-volt dial lights.  This, of
conrse, in event AL s not available,

If nsing neon lamaps for indicators and
testing the tube “hot” it will be convenicnt
to insert a 0.5- to l-mf. condenser in series
with each tnbe clement as shown by dotted
lines. The reason for this will be discussed
later during the deseription of Figs. 4 anel
S¢ alse some data as to the hest type of
neon lunps to use will be piven. Note the
termination of filient  leads, at the Ieft
of the drawing. with XX This practice
i< also followed in Fig 2 and complete
explanation will be fonmd in Fig. 3 and its
associated text.  H desired, a chart to in-
dicate the exaet elements shorted can
worked out atong <imilar lines to that shown
in connection with Fig, 2,

be

Another Type of Tester

Figure 2 was lifted hodily from a hooklet
distributed Weston Eleetrical  Tnstru
ment Corporation entitled “Uses of Flee
trical Instriment~ for Radio Testing”™ The
only  changes heing the hefore-mentioned
filament  cirenit termination *XN™ to the
right of the diagrim, and the addition of
the dotted Tines indicating  possible inser
tion of a condenser of 05 to L mf. in value
as mentioned i Fig, 1 and explained in de
tail in Figs. 5 and 6 and the aceampanying
fext.

This condenser is only wsed in event it
in desired to test the tube “hot™ and then
only in conjunction with a neon lamp and
VO The meade] or chart, to indicate the
exact elements shorted s piven as an ex-
amnple of similar charts for other circuits

also,

In
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Fig. 4
The digaram of the shovt-checker and preheater ilwstrated v the photographs.  Stweitches ST

and STU2 operate the cntire wnit,

G-CG—Grid-Control Grid (G-K--Control Grid-
G- P—CGrid-Plate Calhode
G-F—Grid-Filament CGi-KG—Control  Grild-
(i-K—Uirid-Cathode Cathode Grid

G- KG—Grid-Cathode Girid - 1°—Plate- Filament
CG-P—Control Grid-Plate I°P- K- —~1'late-Cathode

K-KG— Cathode-Cathade  1'- K¢, -Plate-Cathode Girid
Grid K-1° —Cathode- Filament
CG-F—Contrel Grid-
IFilament

Like Fig. 1, this cirenit is also rather flex-
ible, as it is possible to insert any other
type of indicating device in place of the
neon lamp, such as a dial light and dry
eells, or an A.C. or D.C. voltmeter, ete.,
leaving out the series condenser in any case
where other than a neon Tamp and 110 volts
A are used. The neon lmnp s simple,
sensitive, rogged and inexpensive however,
ant is recommended,

In using any arrangenent of this eirenit
other than the neon lamp and 110 volts
AL, it is recommeneded that the tube he
cheeked with the filament or heater “cold,”
which timits the arrangement of the fikunent
connections to that shown in cither Figs. 3.
or 3C.

Filament Connections
Figs. 3\, 38 and 3C show three practieal
types of filament conneetions, as Hlustrated
in Figs. 1 and 2 and designated “X X" in
each case. In nany short-cheeking devices
the practice is followed of putting a jumper
across the filament as shown in 3.\ and this

R

X 28 xl\I,}:x‘x

Fig. 3
The obove three diagrams ilustrate three
methods of comnccting the heaters of tubes to
be tested,

is O.K. if the short-check is made with the
filkunent “eold™ 3B illustrates a preheating
arrangenient and when this is used, the tube
is checked “hot” Fig, 3C shows a method
of checking for filament continuity  which
can be used in conjunction with practically
any  short-checking  cirenit desired. How-
cver, in conneetion with Fig 2 it would be
simpler and just as satisfactory to return
the filoent leads to twe terminals on the
hi-polar switch next to those marked K-F,
or to any of those that are blank or nnused,
and thereby nse the smue neon Lunp used
as short-indicator to indicate filunent con-
titiity, Of course, other variations of heater
conneetions are possible and one of them is
shown in the arrangement of Fig. 3

A Short-Checker and Preheater

Fir. 4 shows the diagram of an inter-
esting short-checker and preheater and Figs,
A and Boshow the external and haek of
panel views. A satisfactory portable tulbe-
tester was already available, bt was not
provided  with  means  for  preheating or
checking for shorts and such a deviee of
small size was desived to use with it. ‘This
is an age of “Midgets™ so why not a midget
short-chiecker and preheater?

This checker was aecordingly built up on
a S0 x G674 in panel, and contained in g
e 15 in deep inside and has proven very
satisfactory.  Note that two DAEDUT. push
type switches serve to conneet the various
tube clements to the plate and to the fila-
ment of the tube under test in turn, and
in vavious combinations, It is not usnally
important to know the exaet clements be-
tween which a short exists as a short he-
tween any of the elements renders the tube
uscless,

The two switches mentioned are  desig-
nated SWI and SW2 in the diagram and
they need only he pushed in turn (not to-
gether) ta indicate every possible short in
the tube.  The referenee points (or points
of connection for the two sides of the test
circuit) are the plate and filinent respee-
tively, and as stated the two pash switelhes
serve fo conneet the remaining elements in
turn to the plate and to the filiment cirenit
in proper combination to indicate all shorts.
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Switeh SW3 adjusts the filament voltage
to any one of four values, and the range
of voltages shown is suflicient as it is per-
nissible to make such tests at slightly less
than rated filament potential where the tube
requires intermediate or higher values than
those shown,

Some lypes of tubes hurn so dimly as to
make it difficult to determtine whether they
are lighted or not, and if a test of filanrent
continuity on these types is considered essen-
tinl, it is swrgested that the cirenit he al-
tered to the extent shown in Fige 4. This
simply involves adding a S.P.DUTC push or
toggle type switeh, which in the normal
position  completes  the  filament  cirenit
through the filament switeh and when thrown
to the other position checks filament con-
tinuity an the sime neon lamp used for the
short-check,

The Neon Lamp
Note that the neon lamp is specified as
Glo-05-watt ACooonly. This is the stan-
dard designation nsed hy General Eleetrie
Vapor Lanip Conmipany of floboken, N. ).
If the 0.5- to -mf. comlenser is used in

series  with the neon latugy, a8 shown, it

Fig. B
A wnder-vieie of the tester fllustrated in Figs.
1oand 4. Obserse the simplicity,

is possible to nse other types of neon lamps,
It the condenser is omitted, it is absolutely
necessary to use the above type lump in
order to permit the tube being tested “hot,”
as otherwise the neon bl will glow even
thongh ne short exists. This is due to the
rectified plite current. Towever, using the

type Lunp specified, only one of the two
cleetrodes in the lamp will glow as the
clectraddes are polarized, the glow taking

place on the negative electrode, and as the
normal rectitied plate current is a pulsating
D.C envrent, partaking of some of the
characteristies of botl the AL supply and
also DO, the one electrode glows  thongh
the lamp is ostensibly  responsive to A,
only, This may not be ohjectionable to the
user as no short exists untess hoth elee-
trodes glow, which they will do when ALC.
is impressed across the lamp due to a di-
reet tube short,
(Contiuned on poge 198)
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(PRIZE AWARD.)
Rewiring Battery Receivers for 2-Volt Tubes.

By B. T.

IN the present “‘depression,” the Scrvice
Man can pick up guite a few jobs re-

wiring older wodel  battery  radios  for
the new low current “Z-volt™  (filament)
tithes.  In my case, T have rewired several

maodels for owners whose storage battery
developed a dead eell. With their machine
using the 2-volt tuhes, they are able to con-
tinne using the old hatery, one cell at a
time.  YWhen the old battery is no longer
usable, they can use the new v eell”
Figure 1 shows the Atwater Kent Maodels

STUBBS

“332 and 49" rewired for 2-volt tubes.
Since with 99 volts *B” on the R.F. lube-
plates, a negative hias of 41, volts is re-
quired, the secondaries of the first three
H.F. transforners are disconnected from
the tilment, gronnded through a 5-mf. con-
denser, and brought out to the “C" con-
nection.  There are only six wires in the
cable, so the detector *B plus” is cut loose
and connected to the R.F. and first audio
pliate-lead threugh o 10,000-0hm resistor and
bypassed by a 5-mf. condenser.  Then, the

_“_G_‘L“TCP_"‘E%."‘EE";_j _________ SPEAKER
I~ e GRID LEAK  DET. , ;
SA. AR RESISTORS\ 30 i 540 AND GRID COND. ;o Tl 10 T2 3
} 4 i p i A
LA ‘\
I \ Vi T Vs V6
y - 1.
v N
sl - =L % L
4 <+ ([ 10000
VOLUME i [ L OHMS
CONTROL >
/;— «5W,
& - & & —_ =223V,
i I "o gy | AL A-TB B+ 90V. BH LISV, |[PGREEN witH
T YELLOW RED =" C43 WHITE |_BRoWN YELLOW
" BLACK e TR o TRACER
Fig. 1

Schematic diagram of the
tion.

Atweater Kent Models 33" and 497 rewived for
The “*C” connections for the R.F. stages are grounded threugh a

2-woll tnbe opcra-
5-mf. coudeuser.
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$10 FOR PRIZE SERVICE
WRINKLE

'revious experience has mudicated  that
many Service Men, during theig daily work.
have runl 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, Rapro-Crarr will pay
$10.00 te the Service Man submitting the
hest all-around Radio Service Wrinkle eich
motth.  All checks are matled upon publi-
cation,

I'he judges are the editors of Rapto-CRraFt.
and their «ecisions are final.  No unused
manuscripts can be returued.

Follow these simple rules: Write, or
pn.ln:lhly type. on one side of the sheet.
g,umg a clear description of the best Radia
Service Wrinkle you kuow of. Simple
sketches in free-hand are satisfactory. as
long as they explain the idea. You may
seml in as many \Wrinkles as you please,
Everyone is eligible for the prize except em-
plovees of Rapro-Crarr and their families.

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

Send all contributions to the Fditor, Ser-
vice Wrinkles, c-o Rapro-Crarr, 98 Park
Place, New York City.

wire in the eable that originally went to the
detector (the yellow wire) is connected to
the R.F. grid lead, and also to the first
ALF. transformer grid return lead.

The best vohume control tfound was the
use of the “anlenna adjusting condenser,”
as this has a knob on the front panel for
mannal adjustment.  Of course, the fita-
ments are cut loose fromn the two rheostats
and connected direct.  If an “air cell” type
of “A” supply is to be used, a T-vhm re-
sistance is wired in at point marked X.

(Continved on page 494)

The Service Man’s Forum

Where His Findings May Benefit Other Radio Technicians

ATWATER KENT SERVICE MANUALS

Weditar, Ravio-Crarr:

In the December issue of Ramo-Crarr
under  the  department  “Serviee  Man's
Foruny,™ appears a letter from a Mr. Jack

While we ap-
and his favaor-

L.evine of Worcester, Mass.
preciate Mr. Levine's letter
able conunenls on the Atwater Kent Serviee
Manual, we wish to correet an impression
which may he eonveyed hy his letter, in re-
gard to our policy with reference to ve-
quests for the Manual  from  independent
Service Men or service companies.

Service  Manuals amd Supplements  are
furnished direct from the factory to Atwater
Kent distributors amd  dealers only.  Re-
guests which we reeeive from independent
serviee companies or dealers not handling
the Atwater Kent line, are always referrect
to the local Atwater Kent distributor. Qur
distributors earry a stock of Service Man-
uals, and it in their judgment additional
service on Atwater Kent radio is needed
in-the loeality from which the request comes,
the distribator is at liberty to furnish a

Manual from his stock to the party making
the request.

In the mjority of cases, the local Mtwater
Kent dealer is able to perform any ordinary
service which might be required, but there
are occasionally exceptions, and we helieve
owr loeal distributors, being thoroughly fa-
miliar with the conditions in their partienlar
seetion of the country, are best able to
ke the deeision in these matters.

To every letter we reecive asking for
the Manual, & prompt and courteous reply is
sent, advising that the inguiry is heing re-
ferred to the distribntor for consideration.

The present Atwater Kent Service Manual
consists of some 250 pages of printed matter
and diagrinms, covering sets from the early
maodels of 1923, up to the present time.
This is muturally an expensive publication,
and it can be readily seen that it would be
cntirely impractical to furnish a eopy in re-
sponse to every one of the hundreds of
requests received every month.

We are indecd anxious to have Atwater
lwent service adequately handled in all lo-

calities. but it ean readilv be appreciated
that it would not be advisable to place a
publication of this nature in the hands of
anvone without diserimination or considera-
tion of ability or equipment.  We feel that
our loeal distributors are the logical people
to  determine, through theiv  salesmen or
denlers, the gualifications of any particutar
party asking for our Manual, and tie re-
quirements  for additional  serviee in the
seetion from which the request comes.

We believe every fair-minded Scrvice Mnan
or company will appreciate the factory's
puint of view in this matter, and hope we
have clarified this matter for all who ight
Le interested.

Mia. {Co
Mannqger.

Arwaren Keser

I.. \. CriaknoNxiee, Servirg
(This «epartment has received many let-
ters from Service Men who lave vainly
attempted to obtain Atwater ket Service
Manuals, and about an ¢qual mumber fron
who have obtained themm.  Naturally,

(Continned on prge 194)
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Operating Notes

The Analysis of Radio Receiver Symptoms

I inereasing popularity of radio-

phonagraph eombinations has tended

to hroaden the scope of radin Serviee

Meno The new field opened up by
the advent of radio-phono combinations, and
home =Falkie™ outlits has made it necessary
for cevery man to have a eloser working
knowledge of the principles of eleetricity
and sonnd., A wide acquaintance with audio
amplifiers is no longer amiss in the servie-
ing of these new outlits,

HOWING LOCATION OF 500 OHM
GRID SUPPRESSORS

Fig. 2

Chassis layout of the Kolster K20 serics show-
ing the location of the arid suppressors.

Perhaps the very first peint that should
be well known is the fact that distortion in
record reproduction is not always caused
by defeetive audio amplifiers or  dynamie
reproducers, A most usual canse of this
complaint is improper speed of the turn-
table.  Most Serviee Men know that the
speed of the turntable should he seventy
cight revolutions per minute.  For speed
adjustment, some outfits supply a stroho-
seope, but the most common method is to
insert a two-inch strip of paper about onc
inch between the record and turntable, With
the record playing (pickup in  position),
the revolutions should be checked  with a
wateh, When the speed is slow, more dis-
tortion results than when the rate is fast
However, for perfeet reproduction, it is
necessary that the phono speed be exact
or as nearly so as possible,

In the centering of the armature of any
magnetic pickup, it iy extremely important
thal the wmagnet he kept in contaet with the
pole pieces or xvme other piece of iron or
steel, should the wmagnet be rtmoved for
the necessary adjustment of the  pickuap,
If the magnet is kept free for only a few
moments, it is enough to impair and some-
times ruin the permeability and the effee-
tiveness of the magnet as a pickup deviee.
It is very simple to slide the magnet, keep-
ing it n\g.lgl-d with the pole picees, for ease
in adjusting the armature. A weak magnet
will cause weak volume and distortion.

Most pickups employ a strip of soft

By BERTRAM M. FREED

rubler as o centering deviee for the arma-
ture and also as a damper tor too rapid
vibration of the armature, When the pick-
up s kept inactive for some length ot time,
the rubber strip will harden and throw the
arniture off to one side, no matter how
many times, an adjustment is made,  The
remedy in this case, is replacement of the
rubber damper. .\ good phonograph record
te use in testing the low frequeney response
of a magnetie pickup is Victor record No,
21121, which has notes Telow 60 eyeles re-
corded on it

Radiola Model “48"

When employing a magnetie pickup with
the Radiola 18" recciver and similar Vietor
models, it is best to use a pickap  with
aninput transformer coupled to the proper
terminals on the terminal strip of ihe re-
ceiver. Tt occasionally happens, however,
that an aunoying him will result while a
record s being reproduced,  This condition
can be eliminated by shunting o 5000-0hmn
resistor across the phono input-transformer
secondary,

In the new RCA phono-radio combination,
recurds other than Victor will not aperate
the antomatic record-changing  deviee, due
to the diterence in record-rejecting grooves,
The Vietor records have an eceentric groove,
while others have concentric grooves, How-
ever, provision for these other records has
atready heen made,

By the addition of a new part, which
can he obtained from the distributor, any
record can be made to operate the record-
changing device.  The trip-arm that oper-

l (=)
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Fig. 1
Diagram of the Sonora medel 443" power
unit.  JAn apen Meeder will increuse all volt-

ages.

ates the stop switeh should be removed from
the mechanism, On this part will he found
two holes already drilled to take the ma-
chine serews that hokl the new part on the
trip-nrn. This part is slotted so that an
adjustinent can casily he made by sliding
to the proper position. The two serews
pass  through the slot, through the drilled
holes, and serew into the threaded strip
that is supplicd.  The screws should not

be firmly tightened untib the trip-arm has
been fastened into place, The part should
he sety so that the stop switeh operates at
the proper tinne. The machine serews should
then be tightened.

1
I
" DET, 250,000
"' '24 p.rc e
oms ; ? 250 mms
125000
mr— oosrius zs- ““
Fig. 3
Detail schematic of the Fada <437 detector
unit,  oAn open chassis-to-scrcen resistor cawsed
distortion.
Brunswicks
The DBrunswick Automatic  phono-radio
combination met with wide favor hecause

of its low price and comparative simplicity.
Certain precantions must be  taken  for
proper installation and operation. The out-
fit is a heavy one but it is jmportant that
the cabinet stand on a level floor. Should
the eabinet e tilted, the pickup arm will
swing too far and start from a quarter to

one-half inch from the beginning of the
record.  The Joading  compartment  holds
twenty records, and care should he taken

that the records should not execed that
number and that cach record he straight,

A warped record will jam the mechanism
and perhaps seriously injure its operation.

The conmmon tronbles on model *42° are
hut few and much need not be said of then,
Sometimes, after the mechanism has  been

started, the records start rejecting continu-
onsly. This condition is a usual sign of a
Jummed solenoid  plunger.  To  straighten
this trouble, it will he necessary to loosen
the two serews holding the solenoid to the
iron friune and re-center the solenoid to
free the action of the plinger.  On some
oceasions, the motor will operate but the
changing mechanism does not,  Ilere, the
solenoid should he tested. Usually, in the
latter symiptom, the solenoid will be fouud
burnt out.

When the motor stops after a few revo-
lutions after the starting button has been
pressed, look to the evele switeh beneath
the gears.

This switeh will cause the above conplaint
by failing to make proper contact.  Tow-
ever, a shorted eycle switeh will cause the
condition  where  operation of  the off-on
switch will fail to stop the motor. Should
the motor stall or lose power while chang-
ing records, it would be wis¢ to elean the

(Continued on page 501)
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MAJESTIC MODEL 25—9-TUBE TWIN-DETECTOR

Superheterodyne Receiver Mouels Brentwood, Cheltenwood, and Brucewood

Three new Majestic receiver models intro-
duced by Grigshy-Grunow Co., Chicago, I,
have features of special interest to Service Men,
These models, the DBrentwood (Jacohean lLow-
hoy), Brucewood (grandfather clock pattern).
and Cheltenwood (highhoy) incorporate '"twin
power detection,” a type of rectification which
was used in the Science Muscum (London.
Ing.) receiver, which was first described in
America (at any length) in the April and May,
1931 issnes of Ran1o-Cuart; this detector action
was still further analyzed and discussed in
the November, 1931 issue, page 298. The first
reference to the Science Museum set {(which
incorporated the “‘paraphasing” or twin power
detection circuit) as a ‘“perfect quality™” receiver,
was the ongm.nl mle, “A Perfect Quality Drem-
onstration Receiver.” in the April issue. Tt is
recommended that Service Men refer to these
articles in order to familiarize themselves with
the theory and opcration of such *‘two-detector-
tube' circuits.

It is inadvisable to use any Dut Majestic
tubes in these receivers. since tube shielding,
which is part of the design of those tubes with
code nmumbers terminating in the letter &, 18
estential to the correct operation of the several
circunits.

Operating characteristics for the tube circuits
of the Model 25 chassis are as follows: Fila-
ment potential, V1 1o V8, 2.5 V.; V9, 5 V.
Mate potential, V1, V2, V4, 260 V.: V3, 90 V.,
VE, V6, 115 V.3 V7, V8, 245 V.; V9, 400 V.
Plate curreat, V1, 5 ma.; V2, L. ma.; V3,
3.5 ma.; V4, 5.5 ma.; VE, V6. !4 ma; V7,
VR, 32 ma.; V9, 120 ma. (total). [IFilament-
to-ground potential, V7, V8. 165 V. Cathode
potential, VI, V4, 3.5 V.5 V2, 8 V. Screen-
grid potential, V1, V2, V4, 90 V.; V7, V8§,
2en V. Tirst filter condenser D.C.. 385 V.:
second condenser, 330 V. Tield coil, 70 V.
(Measurements to ground at 113 V.. line po-
tential, amd volume control set at maximum.)

The Model 25 chassis employs the cHicient
snperheterodyne circuit designed with a greater
number of tuned stages to give the character-
istics of uniform high sensitivity, single-channel

The circuit {rom antenna to speaker is ar-
rauged as follows: pre-selector, first-detector,
oscillator, I.1°. amplifier, second-detector (twin
power detection), push-pull pentode power am-
pliier stage.  Nine tubes are cmployed in the
above mentioned circuits,

The Model 25 superheterodyne civenit ditfers

from the reguiar superbeterodyne circuit em-
ploved in the cnstomary receivers, in that the
design of the second-detector stage  (through

the use of twin-detectors) proviles an almost

perfect  Adelity  of  signal output  frem the
speaker.
The R.F. amplifier, firstcetector. and LI,

ampliier are biased by the volume control, and
2 halance resistor of 160 ohms (contained within
the control). which are in the cathode circuit of
these tubes.  The twin power detectors have
in their gril circuit a '4-meg. resistor which
feturns to ground.

Coutrol of voltme is obtained in the Maodel
25 chassis by a 6,500-ohm control which varies
1he hias of the R.IT. amplifier. Arst-detector, and
1.1°. amplifier stages.

In cases where low sensitivity is encountererl,

the first step taken to remedy the condition
should he the checking of the R types G-31
and G-31-S tubes. Tuhbes having a low am-

plication factor in any of these positions will
seviously affect the sensitivity of the receiver.
These procedures shoulidl always be taken prior
to any attempts at remedy by realignment of
the condenser gang.

The power supply system of the Model 23
chassis comsists of a power transformer, fAlter
unit. and dynamic speaker ficld.  “The Glter unit
contains two 8-mf. especially designed dry elec-
trolvtic condensers. a liberally designed choke,
and the speaker field in addition,

In checking the alignment of the Model 235
chassis, the I.I. trausformers shonld not he
alizned unless there is definite reasan to believe
that they are out of adjusument. The setting of
these transformers at the factory is more or
less permanent, and should not nced further
udjustment, except in rare cases. fn all align-
maent procedure am output meter st be used.

in a station in the vicinity of 1,500 ke., or pumt
the output of a local oscillator Gf available)
into the receiver: (2), align the R.F. stagc.
and oscillator tmiing condenser (the K.I%, stage

and oscillator aligning condensers are ou the
gang cundenser).
FOLUME COMTROL BTN MECYOA ST ) -y
S Gt sy 259 T mavg  AnD BTATIC WMOCEIEM
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L0 -1y ]
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Under-vicie of the model 25 chassis. ol
parts are labeled for the convenivice of
Service Men.

109,000
ovaas

To align the oscillator tracking condenser,
the steps are as follows: (1), Tune in a local
oscillator, set at about 600 ke.; (2). adjust both
the tuning control and tracking condenser si-
multaneonsly to give maximum signal as noted
on an output meter. This will he obtained by
vrocking” the tnning control across the reso-
nance point while adjusting the tracking con-
Jenser to give maximum omput at the peint
of resonance. (This operation cannot he per-
formed without a local oscillater and output
meter.)

The alignment of the R.I". oscillator aligning
condensers now should be checked in the vicinity
of 1.300 kc.

The color code of the power transformer is
as follows: Start and finish of primary wind-
ing, vellow: start and finish of anode. red: cen-
ter-tap (anode). black: start and finish of No. 1
heater. black: start and finish of No. 2 heater,

selectivity (10 ke.), and nearly perfect AL, The procedure in aligning the R.I%. and oscil-  vellow: start and finish of 5-V. ﬁlamrm, black;
respouse. lator tuning condensers is as follows: (1), tune  center-tap of No. 1 heater, red.
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Radio Service Data Sheet

60

HOWARD MODEIL 45 A. V. C. SUPERHETERODYNE

WITH MODEIL A. V. H

The values of the components of this receiver

chassis are as follows: Resistors R1, R3, R3.
Kemeg. (Y-watt): R2, R6, 500 ohins (%-
watt); R4, 6.000 ohms (Vp-watty; R7, 30,000

Tiemew s RO, Viemen.:
2,000 ohms; RI12, RI1,
150,000 ohms (V-wat1); RI14, 2 megs.: KI5
R16-R17-R18-R19. voltage divider, 9,900 ohms;
K20, R21, 10 ohms (center-tapped); K22, 200
ohms,

Condensers €4, C3, o,
C8, €9, C10. C15, Clo, nl-nf.; C11. 0025-
mf.; C12, .001-mf.; C17, C18, 0.25-mf.; C1Y,
€23, 0.5-mi.; C21, n3-mf.; €24, 1, mf.; C25,
C26, & mf. (420 voltsy: €27, 3 mi. (420 vohis).

In the interest of obtaining best results with
the Automatic Volume Control receiver, it is
important that the type *27 eontrol tnbe \'9
be a selected one, with a1 definite plate cirrent
ent-off when tested at 180 volts plate and 20
volts bias on the grid.  ‘This ent-off should he
tess than § microamperes.  H there is no means
available for checking the tnbe (in the form of
a special tube testery, an immediate check for

ohms; R&. volume contral,
R10, 3,000 ohms; RII,

C7, LI trimmers:

tnhe performance can be oltained in the set
itself.

For instance, disconneet the mantenna  and
short-circuit the aerial lead, leaving the con-

trol tithe out of the socket, and note the swing
of the tuning meter.  Then insert the tuhe in
the socket and if it is a good antomatie volime
control tube, there should be no chanpe in the
position of the pointer on the tuning meter.
If there is a change in the position of the tun-
ing meter peinter, namely, a swing towand the
right, it is an indication that the AN C, tube
does not have a definite plate ent-off; instead,
it is drawing plate enrrent and as a resnlt the
hias voltage on the regular R aund 11 tules
has been raised. with the consequent cutting
down in plate current.

The Medel 45 speaker has o 150-0hm field,
and as such it cannot be used with the Models
35 and 40 reccivers,

The receiver housed

the regnlar cabinet

“Model

in

15 the “*Madel 15" the chassis is the
AVILT
The

automatic  volume control functions in

holding the sccond-deteetor input voltage at a
definite levelo a system which is different from
that in other reecivers, A reduction of hack-
ground between stations, will he notedl.

The only service met with to date on the
Melel U0 receiver has been in connection
with thr shorting out of the R.I°. plate bypass
conidenser, the red lead of which may accident-
ally become  wedged underneath the first 110
coil can.  The insulation does not cut through
immediately but. after being in service for a
mmber of days, the pressure on the insula-
tion tay be sueh as to gradnally cnt through
it, shorting ont the plate hypass condenser, and
thus producing zero voltage on the plates of
the R first detector, and LTI, tubes,

The ANV.Co tube ix so commected by means
of a 2amegolim resistor, K14, that the grid is
at absolme I} potential.  The cathede of
the tube is connected to a point on the voltage
divider which is at 24 wvolts positive, with re-
speet to 13- or the grid, There then exists
between the cathode and the grid a potential
difference of 24 volts with the grid negative
by this amount.  The plate of this tmbe con-
neets to ground by means of two 150,000-0hm re-
sistors, R12-R13, Since gronnd is comected 1o
124 volts, positive (witl respect to ©13—""), there
exists between the cathode and the plate a po-
tential ditference of 100 wvolts,  In order to
bypass any R cnergy which may appear on
the  plate, a won-inductive  condenser €22 s
cottneetedd from the plate of the AN.C, tube
to the eathode.

With the condition of ne-signal there cxists
a bias of 24 wvolts and a plate potential of 100
volts,  Under these conditions, there is no
plate current flowing and the tube is sail to
be adjusted to ent-off.  Kince no plate current
is flowing, there exists no voltage drop across
the plate circnit resistors and, therefore, there
is no bias voltage on the grids of the coutrolled
tules.  Ihe ounly bias on the R.F., first detector,
and LF. is caused by the respective voltage
ttrops across their catholde resistors,  These re-
sistors are designed to give the most sensitive
operating point.

In the cuse of « received signal) energy passes

noises,

LFT2

GREEN :I

CHASSIS

through the receiver to the second-detector grid.
Here the ANV,C, (automatic velume control)
tube grid, and the sccond-detector grid, are in
parallel,  The signal voltage is fed to the grid
of the ANV.C. tube through a small fixed con-
denser, CI1.

It will le seem that during the positive half
of the incoming cycle, the peak voltage of the
signal swing subtracts from the original Dhias
voltage; which means that the instantancous
hias on the tnbe is less than the original hias
and the tube Leging to draw current in its plate
circuit.  Since this current flows in the resistors
in the plate circuit of the ANV.C. tube, there
exists a4 voltage drop across these resistors:
also, the flow of the electrons is from plate to
ground so that the plate Lecomes negative with
respect to gronud.  Now, since the original po-
tential of the cathode of the 1815, first-detector,
amd LI tubes is positive with respect to gromnd,
it follows that if the grids of the respective
tules are comnecwel to a resistor in the plate
circuit of the AN.C. tube, that any potential
existing across this resistor is added to the
original bias and makes the grids more nega-
tive than the original hias by the amount of the
rvoltage drop across the resistor in the ANVLC,
tube plate.

It is at ouce apparent that the greater the
signal voltage appearing at the grid of the
AN.C. tube, the more plate current will flow
in the plate cirewit: an increase in plate cure
rent Means an mcrease in hias on the R.F,,
first-detector, and LK. tubes; an increased hias
on  these tubes means less amplification and,
therefore, less gridl swing on the second-detec-
tor and ANV.C. tube.  This cycle goes on untit
a constant voltage is obtained across the second-
detector input, or, in other words, umtil a con-
dition of equifthrinm is reached.

Since R8 is locatert where the tone control is
normally conmected, it was necessary to relocate
the tone control, ('13.R9-C14, As less resist-
ance is included between the two comdensers,
they become more effective in hyoassing  the
higher
resonate the primary
frequency.

awdio frequencies:; at the same time, they
to a lower aundio

of T2

27
_DET2

=
6 - q Cll
; it T ar
FLT ! GREEN AND WHITE €23 (o |- L
3 g Blm 7 2sv
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Resistor R15 is 450 elons; R16, 3,000: R17, 3.750; R18, 2,250; R19, 450, Condenscrs C13-Cl4, O.1-mf.; C20, .0009-mf.
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A Self-Powered
S-W Converter

An attachment that enables the reception

of foreign stations

By M. H. GERNSBACK

OST of the short-wave converters
that are now in nse have several
coils, at least one for the oscillator
and one for the antenna stage. In

order to change wavelength bands, it then

hecomes necessary to change at least two
coils.  In the converter to be deseribed. all
of the eoils are wound on o single forn and

a single stage of LY. is incorporated in an

attempt to minimize any stray pickup.

The converter itself, illustrated in Figs. A
and B, is a “three-tube™ affair consisting of
a modutator, an oscillator and an intermedi-
ate frequency anplifier, I addition, it con-
tains & built-in power unit. climinating the
necessity of tapping the current supply of
the broadeast receiver

The short-wave range is covered hy three
phug-in eoils. Al the inductances used in
the converter for any one range are wound
un one form, climinating the neecessity for
separate sets of plug-in coils for each band.
There are six contacts on cach of these
forms, five of which are brought out to a
regnlation UY-type base, the sixth being in
the formn of a special wiping contact on the
side of the coil form. The coil forms are
tubular with an outside diameter of 14 ins.
arad a length of 23] ins,

Coil Construction

Coil No. 1 covers the band from 80 to 200
meters and s tight-wound  with No. 24
enameled wires 10 turns are used for the
antenna coily 34 turns for the modulator coil,

Fig. B

Chassis wiczw of the sclf-pomeered S-117 converter.

verter o Hie receiver ord

!

JHl that need be done is to commect the com-
reccive short-wate stations.

February, 1932

Fig. A

Front vicw of the §-117 converier.

13 turns for the oscillator-plate coit and 20
turns for the oscillator-grid coil.

Coil No. 2 covers the band from #5 to 85
meters, Tt consists of four coils wound tight
with No. 22 enameled wire; 9 turns for the
antenna coil, 20 turns for the modulator coil,
i turns for the oscillator-plate coil and 13
turns for the oscillator-grid coil.

Coil No. 3 covers the band from 15 to 49
meters.  This form is wound with No, 22
cnameled wire, but each turn is spaced from
the adjieent turn by one thickness of wire.
Eight turns are nsed for the antenna coil, 7
turns for the modulator coil, 8 turns for the
oscillator-plate coil and 7 turns for the os-
cillator-grid coil.

The oseillator is coupled to the modulator
through the screen-grid of the modulater
tube as shown in Fig. L

This converter differs from the usual type
it that it incorporates a sharply tuned stage
of intermediate-frequency amplification fol-
lowing the modulator.  This LF. amplifier
has a high gain and is not merely a coupling
stage between the modulator and the broad-
cast receiver.  The frequeney of this inter-
nediate stage is adjustable by means of the
trimmer condenser €1 located at the back
of the chassis, and may he varied between
900 and 1100 kiloeveles,  The circuit has a
resonant peak in the vieinity of 1000 ke, and
should be operated there for best results un-
less there is a strong hroadeast signal near
that frequeney which might cause interfer-
enee,

The main tuning control is the variable
condenser €3 which is placed in the grid
circuit of the oscillator tube,  The modulator
tuning condenser C2 is used as auxiliary eon-
trol for fine tuning after the carrier has
been tuned in on the main dial,

By means of a D.DT. switch controlled
front the front panel, the acrial may he can-
nected directly to the hroadeast receiver or
it nay be conneeted to the eonverter input.
At the same time, the output of the con-
verter is connected to the acrial connection
of the broadeast reeeiver. It is not neces-
sary to make any changes in the connections
bhetween the converter and the hroadeast set
onee the initial installation has been made
as the switeh takes care of thie

The tubes required for operation are: one
type '27 for the oscillator, two type 35 for
the modulator and the intermediate fre-
queney stage, and one type '80 for the power
supply. The heaters of the tubes are oper-
ated on A.C. from the power transformer.

(Continued on page 502)
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THE FINEST
BROADCAST RECEIVER
THAT CAN BE HAD

In the 716-683

Ten-Tube Broadcast
Two-Unit Super
Pentodes in Push-Pull
Three-Vario-Mu Tubes
Double Tone-Control

FraCtlonal MlcrOVOlt The 716 tuner as described above, cnmpletely factory wired,

%ty tested and RCA licensed. Size 1614 long, 101" deep (ex-
SCHSIthlty clusive of controls) 734" high. Shlppmg welght 25 lbs.

I ...Price $69.50 LIST
l 0 kC. Se!ECtl‘”ty The 683 amphﬁer is lntendu] pnmanly for use with the

. 716 T S li d B,C.and h D
l l IA” EIECt rO'D ynamic slgnedu::)el:sc l\l.wl-,i‘t’hmg;:gué‘:eaker (8::)(:) oh:!;:":iref:ll)r.resr;:s Pa:e
S k 7 of catalog for complete description. Factory wired and
peaker tested, RCA licensed...........comeoecoooo Price $69.50 LIST
No All -Wave Receiver Will Beat the 726SW

" el

by w0

Nine-Tube Broadcast Super

Eleven-Tube Short-Wave
Super

\ ha‘ |
s 3 No Plug-in Coils
t-= . ‘.- Pentodes in Push-Pull
- Three Vario-Mu Tubes

Sensitivity Between .45 and .7
Microvolts per Meter

Tubes required: 2—'24’s, 3="27"s, 3—='51"s, 2—='47"s, 1—'80. LI

7265W All-Wave Superheterodyne, complete as de- SelecthIty AbSOIUte 10 kc'
scribed above, wired, tested, licensed, including S-M 855 ) VAL - .
11%" electro-dynamic speaker unit. Size 2015" long, 12 l l /4 EleCt D Dynamlc
deep, 814" high. 110 volt A. C......._DPrice $139.50 LIST Speaker

SILVER-MARSHALL, Inc. ISiveesarsiattine oo

- 6457 W. 65th Street, Chicago, U. S. A.

Canadian Division: : 716-683 (enclosed you will find 2¢).

SILVER-MARSHALL of CANADA, Ltd.
75 Sherbourne Street, Toronto

Export Office: 41 Water Street, New York City, U. S. A. : arts-Catalog.

‘ § (enclosed you will find 2¢).
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6457 West 65th Street  Chicago, U. S. A. 4 please send me full technical details on the SM ¥

H § (O Please send full technical details onthe SM 7265W 8

Please send me FREE your November General
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RADIO-CRAFT KINKS

Practical hints from experimenters’ private

Prize Award, $5.00

BUILDING A RESISTANCE
CALCULATOR

By S. H. Burns

EW experimenters are fortunate enongh

to have an ohmmeter or other instriment
for the measurcment of resistanee, Theve
is no cnd to the occasions that eall tor the
use of some such deviee, even while carrying
on the simplest of experiments,

With the current and the voltage known,
the resistance ean be calealated by apply-
ing the formula for resistance in Ohi's Law.
A voltmeter and o milliammeter, when used
in connection with a battery, will give these
vadues,  The disadvintage of this method
is in having a voltage supply that is con-
stant  while  the current  that must  flow
thraugh the resistance heing racasured, is
drawn from it.  Then too, a cousiderable
variation in the voltage mnst be available
to accommodate the measurement of greatly
different resistance values with any degree
of accuracy. For o low resistance measure-
ment, it is not possible to use a high vott-
ages on the other hand, when dealing with
higher vaJues the voltage should be inereased,

Where the work ean he done quickly,
hatteries are satisfactory, but oftentimes
the voltage required for acenraey may be
as high as 100 volts,  In these days of hat-
tery eliminators, it is somewhat of a prob-
fem to secure this battery voltage,

A Retliable Voltage Source

Various schenes were tried out  while
searching for something that would supply
any reasonable voltage for as long a time
as was neeessary to complete the wark at
hand. Tt was decided that 100 volts woukd
be sufficient for all vequirements. The AC
lighting circuit seemed to offer an unfailing
source of energy. Now to o convert  this
into the direet cwrrvent required, A fter dis-
carding several ideas as altogether too com-
plicated, the schwe illustrated in Fig. 1
wits audopted.

26

LINE

Fig. 1, left

Theoretical circuit of the resistance caleulator.

Fig. 2. right

Final circuit diagram of the caleulator.

The only things needed are a tohe for
rectifving and o variahle resistance to regn-
Late the voltage output supply. Several tuhes
were tried and g 26 was selected sinee the
rectificd voltage was plenty high enongh and
the current ontput sufficient. Then also,
most experimenters will have several of these
tubes not in use sinee they have been re-
placed Iy other types.

$5 FOR A PRACTICAL RADIO

KINK
As an incentive toward ohtaining radio
hints and  experimental  short-cats,  Rapro-

Crart will pay $3.00 for the Lest one sub-
mitted cach month,  Checks will be mailed
vpon publication of the article.

The judges are the alitors of Rap1o-Crarr
aml their decisions are final,  No unused
manuscripls are retinrned,

Fallow  these simple rnles: Write, or
preferally type, on one side of the sheet,
giving a clear deseription of the best radio
“kink™ »on

free-hand are satisfactory, as long as they

kuow of,  Simple sketches in

explain the idex.  You can sewd in as

many kinks as yon wish,  Fveryone is elig-
ible for the prize except employees of Ranto-
Crart and their families,

This contest closes on the 15th of every
month, by which time all the Kiuks must be
reccived for the next month,

Send  all to Fditor, Kinks
Prepartment,  ¢-o Rano-Crarr, 98 DPark
Place. New York City.

contrilartions

The 1t0-volt line has one side tied to the
grid and plate terminals of the wube while
the other side of the line is not connected to
the rectifving tube direetly, A variable re-
sistanee of 25,000 ohins s in series with the
tube filament and the other side of the line,
The 2-mf. condenser shown across this re-
sistance levels out the rectified valtage just
as in any rectifying civenit. 1t can be of the
low-voltage bypass type sinee the voltage is
not great.

The fikunent of a *26 operates on 15 volts
and consumes LO5 amps. An idle filament
transformer having sneh a winding ean be
used for this: or, if one is not handy and
the deviee is to be nade more or kess perma-
nent, a heater transformer can be quickly
made.  For the eore, retnove the lnminations
from a burned-out audie teansforiner. That
portion of the core inside the coil is in most
cases about 1-in. square,

1f the dismantled transformer had a bob-
bin in which its coil was wound, remove the
wire and use the bohhin for the new coil.
Otherwise, a form can he easily made of
cardboard,  The total curvent is low, there-

laboratories.

fore a primary wound with N 32 B&S wire
will carry i, Using this wire with enamel
insulation, or better still, enawel and silk,
witd 1800 turns on the coil and insulate it
with tape. s the wire is quite thin, flexible
leads had best be sotdered to the start and
tinish of this primary. The Li-volt winding
consists of 24 turns of Now 20 B&S enameled
wire., Cover the eoil with tape to protect
the wire. The laiminations should now be put
back in place in the new eoil. To eliminate
any tendeney to hum, dip the transformer
into a pot of melted wax: this when cool
will hold evervthing finnly.

The Variable Voltage Feature

In Fig. 2, the parts are shown connected
dingrimmatically. Tt is the connection from
the movable ar on the 25,00-0hi resistor
that gives the voltage and current nsed for
With the amm at the end near-
est the filmment connection, the veltage ob-
tuined will be 100 volts wlen the maxinnuom
of 10 ma. is heing used. The drain through
the resistance will he about 1 ma., making
the total less than 15 ma. at maximumn,

The nieter connections are shown in this
fignre also. The voltieter should have a
0-100-volt  seude and preferably marked in
1-volt divisions.  The 2300-olun resistance
in series with the millinnnneter is only used
when measuring low resistanee, and can be
ent in or ont of the cirenit at will, with the
single pole switeh shown.

our I'llli.\l'.

The Resistance Curve

To climinate the neeessity ot working out
each resistance problem, the curve given in
IMig. 3 is used.  Along the lower edge appear
the current values in milliamperes,  The pe-
sistance in obhis is at the left, vertically.
This eurve gives the resistanee value direetly
when the voltage used inncasuring is 10,

(Continwed on page 503)

25000 T T
\ USE 100 VOLTS
20,000 FOR DOTTED
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15000
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MILLIAMPERES
Fig. 3

The 10-volt calibration curve, The dotted por-
tion ts for an applicd voltage of 100,
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As a graduate and a atudent under your
sapervigion, | have only the highest
praise and satisfaction to offer. Any
man of ordinary inteligence wanting to
leatn Raddio could not help but master
it by your method of training,
GEORGE A. KRERS,
£997 Montelair Ave., Detroit, Michipan

.l

I am a Projectionist in charge at the
Andelus theatre, roecently completed.
Yoy may guote me atany time or place;
refer 1o me, if you wish, anyone who
ma¥ be interested in this vast virgin
fickt of all that pertaing to Radio and
its many alli) industrics, and { shall be
delighted to champion honestly without
any reservation, Your courscs.
A, H. BTRENG, .
8005 Woodburn Ave., Cincinnati, Ohio.

il

To study Radio under R. L. Duncan is
to learn it properly und in a way that is
pleasunt and fascinating. (ince again
thank vou for your kind assistance and
helpfulness.

L. E. Frice,

61 Coteauw St W,
Moose Juw, Sagk., Canada.

Although it has not ¥t heen a year gince
1 eprolied for n course under your exeel-
lent supervision, | have opened a Radio
Service Shop that is «ifective, suceesa-
ful and profitable. People come for my
surviees from « verywhere
RUSSEL!L PEARCE
935-18th Street. Dee Muines, lowa.

MAILED THEIR

RADIO-CRAFT

R.L. DUNCAN, President
Radio Training Schools

Radio Manufacturmg Plants thruughout the
country . . . in Radio Laboratories . . . in
Wholesale and Reta1l Radio Stores...in Radic
Servicing . ..in Sound Motion Picture activities
. on hundreds of ships that sail the Seven Seas
. . and even in the latest Television develop-
ments—you will find ambitious men who have
been trained under my direct supervision.

I have devoted the last twelve years exclu-
sively to the training of men for all branchesof
Radio. Employers in the Radio field recognize
my methods of qualifying men and young men.
I have geared my training to the rapid growth
and development of the Radio industry. My
courses, text hooks, methods and equipment are
based on years of practical experience.

And now, with the organization of my own
independent Radio Training Schools, Inc., I am
better prepared to help you than ever before, in
training for the opportunities which the future
of the ever-growing Radio industry will have to
offer.

IN hundreds of Broadeasting Stations...in

You too can train for Future Success
in Radio

The next few years will offer more prospects
than ever before. The past several months offer
positive proof that the trained man has the best
chance. You still can get that training which
will qualifly you to gain a foothold in Radio.
Study at home, in spare time, at minimum ex-
pense. Iarn while you learn. Capitalize your
idle and spare time and reap the benefits of a
trained man in a progressive industry— Radio.

Make your Idle and Spare Time
Profitable

My courses include everything needed for thor-
ough training. Thereare no “extras” or*‘speciuls”
to cost you extra money. The lessons, text
hooks, methods, correcting, grading and re-
turning of examinations, all the extra help and
personal consultation you need . . . everything
is provided until you complete your training.

RADIO TRAINING SCHOOLS, INC.
326 Broadway New York City

COUPON

483

5,000Men

have been trained urdeyr
my Supervision for the

Better Jobs
inRADIO

And in addition you are assured practical as well
as theoretical training.

Pick Your Branch of Radio

Tamoffering fourdistinct Radio training courses:
1. Talking Motion Pictures—Sound
2. Radio and Broadcast Operating
3. Practical Radio Engineering
4. Radio Service and Mechanics

Each course is complete. Each starts out with
simple principles well within your grasp. Each
is right up to date, including latest develop-
ments such as Television. Each prepares you
for a good paying position. Euch leads to a
Certificate of Graduation.

Advanced Training for Radio Men
My Practical Radio Engineering Course is an
advanced course intended for Radio men who
want to go still higher. It provides that neces-
sary engineering background which, combined
with practical experience, qualifies the man for
the topmost job.

Ask for Facts — Write Now!

Let me sit down with you for an hour or two at
your convenience. Let's go over the possibilities
in Radio. This we can best do by means of the
book 1 have just prepared. It covers the many
branches of Radio and the kind of training re-
quired. Be sure to get your copy ...it is free.

GET THESE

FACTS

TO-DAY

Mr. R. L. DUNCAN, President HC-2
Radio Training Schaols, Ine.

326 Broadway, New York City

Without incurring the slightest obliga-
tion on my part, please send me a copy of
vour latest book, “Facts About Radio.”
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BALANCING THE VICTOR
“MICRO-SYNCHRONOUS" RECEIVER

(148)  Mr. Arthur Tarrish, Pasking Ridge, N, T,

(0.1) Please explain in detail the manner in
which the Victor “Micro-Synchronous” receiver is
to be lalanced,  The aligning  procalnre in con
nectiom with this radio get model ditfers greatly
from that followed in any other radie set, and there-
fore it is consiilered hest that aceunrate iustruc
tions be availible before any attempt is mule to
align a chassis at the five frequencies specified by
the mauufacturers,

‘Fig. Q.148A

Top-of-chassis viewe of Victor “icro-Synchron=

L TR ERN RN

(A1 The decision to thald WP re-aligning the
“Aicro-Synchrouons”" reeeiver was an exceedingly
wive ane; in fact, this polies should he followed in
conmeetion with the adjustments of any receiver
alont which there may be any considerable doubt.

Inendentally, it may be mentionei that the same
tuing mechanism has heen ared in a wmrmber of
past models of Vietor radio sets, and is retained in
the new numbers, the R.35, R-39, and R . the
chasses of which are represented in 1igs 1480
aml (L1421 The schematic eirenit i< shown in
RamooCwrarr ata Sheet No.o 33, which appeared
in the Jannary. 1931 issue,

lLovking at the top of the chassis.
a muand wheel o which i< attached
arm. ending in the mning kwde 1o the center of
this unit, called the cam wheel, i< a ~small metal
plate. which, when removed. reveals five groups of
fve screws vach, & at equal ‘ntervals around
the cam wheel are five rallors, exel of which touches
the fienible track around the outer cdge of the cam
wheel,

there is seen
a lone metal

Lovking at the hattom of the ehassis, after the
comlenser shiclds have heen removed, five tuning
comleners are seen. Fach one s pivated or sup-

ported at ome point only, The side of the eomdenser
ppposite the piveot point is fre to moe within cer-
tain limits, although it i~ Leing held in position by
one of the ronmd springs. Tt is alo noted that the
roller un top of the chassis i attached to thic mov-
able ~ide of the tuning condenser,

The driviug actim, which produces the seissors-
Like nostiom in the emcdensers when the tuning lever
is operated, is not fram the rollers, lmt i~ through
the micarta connector links which are attached to
the five metal rods fastened to the underside nf
the cam wheell

Thus, it is scen that the condenser moves in
two ways,—a comparatively larze amanut of the
action of turning the cam wheel, ad a very small
amount on one set of plates doe to the roller on
top of the chassiv following  the irregular track
aromnd the outer edge of the cam wheel, This last-
mentioned  movement is  the compensating  mntion
which is the "secret” of these receiver mdels.

Nate that the station selector is set at 550 ke,
the first screw of each group of five is exactly
opposite a roller; at 710 ke, the seeond screw of

cach group is opposite a roller: additional points,
all of which are known ns the aligning frequencies,
are fonud where the other screws are opposite the
rollers.

I'y conmecting a veltmeter in place of the lond-
speaker as an output indicator, by setting the tun-
ing lever at 330 ke, while a local signal generator
(service nscillator) is being operated, it is possible
to adjust the first serew of each grounp of thve to
a certain point where the largest rewling, corre-
sponding to the lowlest signal, is oltamed on the
meter; thus indicating that each of the five tuning-
condenser circuits are in alignment,

I'his is due to the fact that the end of the serew
caused the roller to move in or out slightly, e
pending upon the direction the serew was tmned.
This movement of the roller. of conrse, produced
a slight compensating mevement in the condenser.
Thus, at 350 ke.. the set is pevtorming at its high-
est efficiency because it is clectrically in perfeet
balance,  The screws hold their adjustment hecanse
they are locked in place with a rubber gasket.

The tming lever is next set at 710 ke., at which
point the second screw is opposite each roller, mud
adjustments are again made as at 530 ke, This
procedure is followed also at the remaining fre
quencies, 1,000 ke., 1,300, aud 1,500, cach time ad
justing the proper serew opposite cach aof the five
rollers,

The ends of the screws thus determine the track
around the onter alge of the cam wheel, which in
turn  determines  the invard and  outward move-
ment of the rollers, for cach successive position of
the dial.

Becanse of the flexibility of the track around the
outer edge of the cam wheel, there is a gradunal
change iu the roller moventent and not a deninite
jump at the point where the rollers are directty
opposite the  serews,  Thus, the condensers also
align at the various positions betweecn the five pre-
vionsly mentioned points of alignment,

Fig. 0.148B
Under-chassis wiew of Dicter “Micro-Syuchron-
ous” reccivers. Obserre tmitiva and  adjusting
mechanism,

FRANCE'S “NOBLE EXPERIMENT”

REDIT tn Warld-Radio the interesting
C statement that although there is a law
in existenee in France compelling all radio
set owners to declare™ them, and pay a
small tax, it is one mmore honored in the
breach than in the observance.  No one
hothers about enforeing the law, well-know-
ing that the position will he changed when
the Broadeasting Bill is passed. '

“Bootlegprery™ scems to he internationad!
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HOLLIS BAIRD ON
“TELEVISION SETS”

“W ITH the present high state of refine-

ment of tone in the modern hroadeast |

radio receiver, anyone who delays purchas-
ing these remarkable instruments at their
present extremely low prices with the idea
‘they will wait® unti] television brings them
a reeciver for bhoth sight and soumd are
neglecting a great opportunity. We, for
one, haven't the slightest intention of put-
ting ont such a combination set for many
YOears,

“The great television market comprises
those people who have been visionary enough
to invest probably $150 cach in first class
radio sets and enjoy them,  These will he
ideal only for receiving the sound programs
from the studios that send out pictures; now
we want to build television, not sound, radio
sets,

*Television and sound radio are two dis-
tinet subjects, two arts, and the only thing
related about them in the future will be that
the programs will emanate from the same
studio.  From  that point  the connection
ceases,  The sound part of the program will
go out over the present broadeast waves and
be received on the present type of broadeast
set.  The picture part of the program will
leave the studios by way of entirely different
apparatus, go out over a wavelength entire-
Iy separate  from  the broadeast  band,
demanding a completely  different receiver
for its reception. ‘Thus in the home the
sight and seund entertainment will be two
chstinet features,

“Sinee this is so, why should we want to
buikd up sales rexistance hy incorporating a
broadeast set in the same cabinet with our
television  set, two  distinet  sets  merely
housed together, and then have to charge
the extremely high price this combination
would demand, at the same time, asking our
prospective  customers to get rid of their
existing and highly satisfactory broadeast
wis at a loss?  The idea is too ridiculous
for any thinking person to serionsly consider.

*Then again, we know that the broadeast
receivers, having changed so little during
the past vear, merely refinements, have be-
comie a stabilized product,  But television,
as pood as we may be able to make it this

vear, will have to have a ten-year period of |
development even as has sound broadeasting

and at the end of that time the television
receivers will probably be quite different
from the very best ones we will sell during
the next three years,

“Fhus to sell a television receiver in a
cabinet with a broadeast set and then find
tetevision changing after a few years, vet the
broadeast set as good as ever, would eer-
tainly not be wise and would necessitate the
junking of a perfeetly good broaeast receiver
because it happened to be housed in the
same cabinet with the outgrown television
set,

“No, indeed. We intend to make tele-
vision a very separate thing from broadeast
reception, a separate machine. As a sep-
arate receiver it ean be changed as the
passing years improve television. The sound
will be coming in over the present highly
devclopcd brondeast sets during that time.”

RADIO-CRAFT

| A

The unbroken seal
certifies quality

QOD news for the Service-

men who have been asking

us for o compact “resistor kit"!

Good news for every repair mon

who wants to speed up his work.

This new Certified Kit contains

20 Metallized Units of the most-

used sizes— 500 ohms to 3 meg-
ohms. It is

FACTORY-SEALED,FACTORY-
TESTED, and FACTORY-
GUARANTEED

It gives any value you want.

1
A thousand ronges —two thou-

TT Do PPy = o
S LBl
___I.I'_‘HI_‘
W T

Contains
20 MF-4
1-Watt
Resistors

sand—or more are possible from
this [ittle kit. Free information
with every kit tells you how.

Ask your jobber—and be sure
the seol is unbroken when you
receive the kit.

Metallized Resistors, ot their
new low prices, offer the greatest
volue in the resistor field todoy.
The purchase of the Certified
Kit entitles you to our I. R. C.
Resistor Replacement Guide free
—ond in oddition, our R. M. A,
standard Color Code Chart.
See your jobber today.

‘ INTERNATIONAL RESISTANCE COMPANY

| PHILADELPHIA

1. R.C, Resistor Replacement Guide.
PRICE $1. Free with purchase of 10
{ Metallized Resistors.

Reqggyr =

top x|
Rep ""'-» ]
wde |

Gentlemen :

entitling me to Resistor Guide Free.

: City

TCGRONTO

INTERNATIONAL RESISTANCE CGO., 2006 Chestnut St., Philadelphio.

I anclose $1.00, for which please send 1. R. C. Resistor Replacement Guide.

Please send complete dota on Melallized Resistors. | wish to purchase ossortment of 10,
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 THOUSAND RANGES
from this

HANDY KIT!

IR)C—

RESISTORS

EVERY SERVICEMAN NEEDS THE I. R. C. GUIDE. MAIL THIS COUPON
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Make
-
Depression
Pay!

Take advantage of the present de-
| mand for repair of old

Build strongly for the future, and in-
‘ crease your business by giving GUAR-
| ANTEED REPAIRS.

You can do this safely by using
Radio’s Finest Parts=——

POLYMET
" PRODUCTS

Standard of the Industry

receivers!

The new 1932 Polymet Catalog lists
the widest line of replacement parts
offered by any manfacturer. You nced
it. Send the coupon below, and we
will include a remarkable low-price
offer on the most useful Condenser
Repair Kit ever assembled.

POLYMET MFG.
834 East 134th St.
New York City.

Send me your sensativmally low-priced in-
troductory offer on the Polymet Condenser

Repair Kit. Also include the new 1932
Polymet Radio Parts  Catalog, without
charge.

Name -
Address
City
Stale

Mark Proper Square
O jounrr O pEaLEr
[ service Man [ custonm sET BUIIDER

UNIVERSAL

2BUTTON 813,00
HANDI-MIKE List

volume, minimum  hiss,
damped,  Truly  na-

Maximum
sceientifically

tural in tone and the most rugred

microplione  yet  devised.  No o deli-
eate  parts  to be damiged  of
dropped, jurre] or rowghly handled.
For  anme trapsmitting or
home Our  Engineering
Department is at yvour serviee, New
catalng covers twelve models from
%5.00 np,

Universal. MicroriioNg Co., L,

1163 HYDE PARK BLVD.
Inetewood. Calif.

U.S.A.
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NEW TUBES FOR OLD

THE R. F. VARIABLE-MU PENTODE

(Centinued from poge 1458)

the plate current entirely, while  the 39
retains its smooth variation of plate current,

True, the mutnal conductanee s lower
for large biases than for small ones, but
it is this feature that gives the tube its
varinhle-mn characteristic. This may  be
verificdbs by reference to Fig 20 Starting
with a zero hias and increasing negatively,
the muinal conductanee decreases inalimost
a straight line until a negative hias of 10
volts is reached, at which point the curve
bends (concave npwiards) gradually decreas-
ing In a smootl line, until at 40 volts the
nmtual conductancee is zero.

The Variable-Mu Action

Let us see exactly what goes on in the
tuhe when a strong signal is being received.
Assunie the tnbe is operating at its normal
control-grid  negative of three volts,
and 2 strong signal is impressed on its grid,
To reduce the vohnne, the hias must be
increased, and in doing so, the mutual econ-
tuctanee is lowered, causing a reduction in
output. The stronger the signal, the greater
the hins must become, and if o aniformn de-
ercase in signal strength is to result, then

hins

the  mutual  conductance must vary  nni-
formly.  What would happen to the signal
if a "36 were used instead of o U9 may

casily be predicted by reference to Fig. 2.

Fig. 3 shows the variation of mn and the
plate inpedance of the 39 with grid Diass
these curves being accompanied by sinilar
ones for the 36, Reference to this set of
characteristies will indicate that the mu of
the tube decreases for the lavger values of
erid biases, resnlting in o reduetion in the
over-all amplification obtainable.  This s

| in accordanee with our previons conclusions

arrived at in the study of the mutnal con-
ductanee curves,
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The curves above shote the relation beticecn
the grid bias and mutual conductance of the
39 gnd ‘36,

For normal operatiom, the negative hias
on the tube should vary between 3 and 15
volts, This range should be suflicient for
the greatest signals usually encountered in
practice.  With snch large control-grid vari-
ations, it is possible that the plate and
sereen  voltages may  vary  considerably,

| changing the operating characteristies of

the tnbe, For good stability, however, the

sereen-grid potential should not exeeed 90
volts when the plate-current flow is maxi
mum, and should not exceed 135 volts for

minimum  plate-enrrent, This variation in
plate and sereen-grid voltages will not im-
pair the operation of the receiver in which
these tubes are crployed.
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The amplification factor and .1 C. flate resist-
ance for dificrent urid biases of the *39 and '36.

The Cathode

The new live-cleetrode tube uses a coated
cathode of the semi-quick heater type de-
signed for D.C. operation only. Beeause of
the cathode design, the heater voltage may
vary between 5.5 and 7.3 valts during opera-
tion (which is not an uncmnmon range of
Dattery voltage in an autowobile battery)
without affecting in any way the normat
life and serviecability of this tube.

The socket of this tube is of the standard
Y type and may be mounted for cither a
vertical or a horizontal position of the tnbe,
Standard conncetions to the terminals are
made, the control-grid heing connected to
the cap on the top of the tube.

Stable operation is secured if the recom-
mendations of complete shiclding of all the
elements of a particular stage are carried
out. If this is not done, the maximum pos-
sible muplification will vot be ohtained. Ra-
dio frequeney filters in all leads entering
the stuge shickls ave desired, as only in this
manner can coupling between other stages
be Bypassing of the screen-grid
to gronnd is recommended as a means of
seenring isolation of stages,

The sereen-grid voltages nay be obtained
from o tap on the “B7 supply battery for
automotive receivers, or from a bleeder cir-
cuit acress the power sonrce in the case
of D.C. linc-operated receivers, A resistor
in series with the sereen-grid and the high
voltage point may also be used to seenre the
desived voltage, providing the eathode re-
sistor ethod of obtaining bias is employed.

reduced.

The 39 as a Detector
The *39 may not ordinarily be used as a
deteetor working directly into an audio am-
plitier.  However, it does have a very usetul
(Continued on page 488)
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TRIPLE-TWIN

(Continued from paae t54)

site to normal operation where the ontpnt
valtage is 180 degrees out of phase with the
sigrnal,

The simplificd equivalent circnit given in
Fig, 2 is nseful in analyzing the triple-twin,
In order to maintain o voltage across Z,
which represents the effective  load-impe-
danee of the first section, independent of
the internal grid resistanee Ri, the current
through 7 must not be o function of the
grid cnrrent of the output tnbe. To sat-
isty this condition, the voltage delivered by
the first seetion nmst he likewise constant,
The input plate eharacteristios are desipned
to maintain o nearly constant value regard-
less of the changing load.  As the effective
load-impedance  decereases, the plate impe-
danee likewise becomes lower, whieh tends
to produce a constant voltage, The chang-
ing load exists us already explained, while
the signal is positive,
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Fig. 4
11 ratod load, the fundamental ontput 110 ds
less thaw 3 per ceat. Observe that the outfal
impedanee is vgral to the thbe’s impedunce.

The spreading and enrvatiure of the plate
charicteristies are in the right divection
to establish a low enongh plate inpedanee
tor full grid-cureent  compensation.  The
extra current denvtnded by the lower prid
impedance is supplied as graphically dewon-
strated in Fig. 3. On the left of the apers
ating line, the Fg-1p characteristic is shown
with o canstant (n the right. this
line is apprasching the wdinate and its
rate is a function of the magnitnde of the
positive evele. Fhe shaded aren rejoesents
grid-current compensation.  The  grid-cor
rent peak is shown as parl of a0 sinsaid
In reality, the non-linear shape of the K
Ve characteristic alters this forn, hut the

IIHI‘I.

connpensation also nearly assnies this ir
regular shape.  Fram the foregoing analy sis,
it is evident that the grid hias is not a
functivn of grid cnrrent, and therefore, re-
mains steady,

Load Impedance

The proper load for mininnon distortion
may  bhe equal to the internal hopedanee
which also permits maxinon power trans
fer. ‘The output and distartion character
istics as a fupetion of load impedance ap
proach an ideal condition as shown by ref
crence to Figo 10 The high-fregueney power

(Continued on prae 488)
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FREE RADIO BOOK~

describes many opportunities

Hundreds of Men
Have Won Success
his Way

The: National Radio Insti-
tute i3 the ploneer lLome.
study ltadio schodd. It las
repared linndreds of men
or the Radio brofession—
some of them now bolding
leading positions m this in.
nstry, Yom'll find N. ]
trained men in practically
every Iladio organization of
any importance throurthout
ihe conntry, The smine prac-
zical testedd training that en-

j oblidd these men to Eet abead

= new open to yml Amd
this traivivg has heen im
wroned,  enlarged  greatly to
ke up with the constant
pxpiision  of Radio oppors
tunities.

Has Made $10,000
More in Radio

*1 can safely say
that 1have made
$18.000 mwre in
WRadro thau 1

wve made

hinl e
tinned at the olbd
h ‘hien 1 en-
rolled with you
1 duin't know a
wilt from an am-
.. pere, 1 adrjsa
all ambitions young men ta
get into Radi, There 18 na
greater opportunity "'—Viclul
1. Osgond, St._ Cloud Ave,
West Orunge, N, J.

Over $400 Monthly

“1 had 15 years
astraseling sales-
man _ ail waps
making Foud
maones  but could
see the appor
tunities ja Ra
din. Believe me
1 have made
mire maney than
1 ever dud I

fore. Ihavenlid

| more than $100 each wmonth

I can’t say too n
school,''=J, G
Itach Station
Franciseo, Cal

r
Dahlstead
YA iy

fo make BIG MONEY
in Radio - Talking Movies
( Television also Included)

Here's a4 famous book that has shown many & man the way
to “cash in'" on the hig-pay opportunities in Radie. I'm not
agking $5 or &6 for it—it's FREE, If you're earning a penny
Jess than $H0 a wueek, mail the coupon below and get a
copy of thig free Radio book. It will be a revelation to youl

Many Make $50 to $100 a Week

Radio—the NEW, uncrowded, growing, live-wire profession—
needs many frained men for its good jobs every year. Teles
vision, Talking Movies, Aircraft Radio, Radio Servicing and
Merchandising, trans-Atlantic Radio Telephony and many other
opportunities are thoroughly covered by N, R. I, training. Each
one means more big-money opportunities for a trained Radio
man. My book gives the facts about these Radio opportunities.
And more—it tells how you can get all the training you need,
quickly and easily in your spare hours at home, by my new
and practical methods. In a short time, through my training,
you will be prepared to take advantage of these biz-money
Radio opportunities. My Frce Book will give you all the facts
and proof of what I have done for hundreds of other men.

Extra Dollars for You Almest at Once

Think of making $15, 320, $30 cxtra cach week “‘on the side,” without in-
tertering with dour regular job! I°1l show you how to do that, too. by
using spate time that yon're wasting now.” Il show ¥ou how to turn
what I'm tnwlunﬁ don into cash abmiwt at once, when you and 1

started together. My Free Book tells »on all about it. I yon send for
the book today, and if you have the average man’s_ability,” it's possible
for jou to be making extra moeney in_less than thirty days from now,
And don ean be ready for a gond full-time Hadio position after eight

to twelve months of spare-time training.

I'11 Send You This Big NEW 64-Page
Book FREE

My bonk is filled with photos and facts—the pay-raising
facts vou want to tead, If yvou're interested in ladio. or
if you're interested 1n making more money, yon owe it
to yanurself to read this book. The book absolutely won't
co-t 3ot a eent. and You place yourself under no obliga-
tion b nding fur it. No Pre\imu Radio _exjerience
necdi«] to take adreantage of this offer. No special
schovling required. Fill in and mail the coupon NOW1

Address J. E. SMITH, President
National Radio Institute, Dept. 2BXA, Washington, D. C.

J. B. 8 irlh

J. E. SMITH, President,
National Radio Institute,

Dept. 2BXA, Washington, D, C.

!

|

I

i

Dear Mr. Smith: Kindly send me a free copy of your !

fains S4-page Riddio ook, which tells all about the !

ldg pay  opportunities  in Radie. ‘Talking Movies, Afr- |
craft  Radio. Servicing and  Merchmudising, and  those

coming in_ Television, and how you can train me at 1

hote to take advantage of them. T understumd thls places |

me under no obligation aud that ue salesman will call. 1

I

!

f

I

]

I

}

Name.




1932 PRICE GUIDE
Radio Supplies—Tubes—Sets

Every item you require in your business is
in this book, from the finest high grade
mike to the smallest screw.
GUARANTEED QUALITY GOOCDS
Prices Lowest Ever Quoted
Fresh new dependable Merchandise at
Bargain Prices!

Leading Manufacturers Lines Complete
Send For Your Copy Now!

SAMPLE BUYS FROM THIS BOQOK

b |

$1.98
' Replacement S00V-8Mf

Receiver Transformer Dry Cond.
and Three Thousend Other Bargamns

HEADQUARTERS
for SERVICE MEN'S SUPPLIES

Radolek Co.,
102

Canz:lh_Smtic:mI i U
icago, o

Please send me without obliga- ’PON
tion your Service Man’s Supply Book.
Name -
Address

Ciy State ... -

- —

Jufpit=e  Electrolytic
e

| Condensers

Conservative voltage ratings,
fastest reforming, lowest leak-
age factor., minimum noise,
exceptionally low power face
tor, most ceffective  fltering,
longest  service life these
features characterize Duhiliep
Electrolytic Condensers.

CE)

Available in upright or
inverted aluminum cans,
and in cardboard con-
tainers with lug or wire
lead terminals, In single
and  multiple  section
units, aml 1w capacities
up to 20 mfd., for high
and for low D, C, volt-

ages.
Wreite for Catalog 121
describing Dubilier elec
trolytic  condeusers as
well as paper, mica and
other dieleclric comlens-
ers for all purposes.

Dubilier

Condenser Corporation
4377 Bronx Blvd. New York City

)

[ or may not be nrde variable,

| conupling  circuit  primarily
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NEW TUBES FOR OLD
R.F. VARIABLE-MU PENTODE

(Contivned from page A86G)

application as the firsl-deteclar in a snper-
heterodyne, anid may be used to advantage
in this position: the control-grid hias may
With varinble
bias on the first-detector the peak oscillator

[ voltage shonld be made abont one volt fess

than the mininn grid hias (approximately
seven vatta).  This practice will eliminate the
possibility of the first-detecter drawing grid
current eansing eross-modhilation, which the
tnbe s inherently  sapposed  to o minimize.
With o fixed bias, the peak oscillator hias
should be considerably less than the grid
bias in eorder to prevent grid current flow-
ing and causing gridd distortion,

1t should he noted that by varving hoth
the first-detector grid bias and the RIS
and LI, biases, additional control is seenred.

Beeause of the advantages i faithful and
well-controlled  amplification whiclr  have
heretotore heen difficult to oblain, we can
well expect the new lines of automotive and
D.Co line-operated  receivers to e closer
in performance to the wel-equipped VCore-

ceiver than ever hefore.

This tube should also find special favor
with short-wave experimenters who are en-
deavoring to sound out the possibilities of
receiving in the neighhorhood of five meters,
The very tow input capacity (3 to 4 mmt.)
and the atmost negligible plate-grid capacity
(0025 of 1 mmf) open a new field for
investigation,

Operating Characteristics

The operating characteristics are as fol-
Filament potential, 6.3 volts (D.C.
only): filament enrevent, 3-amp: plate po-
tential, 90 to 135 (180 max.) volts: sereen-
arid voltage, 90 volts: control-grid voltage,
3 volts: plate enrvent, £3 g seveen-grid
current, L7 muag plate impedance, 300,000
to 680,000 oluns: amplification factor, 285
to 700; nmtial 950 to 10560
micrombes, mutual conductance at 40 volts
bias, 1 micrombhae,

A cirenit diagram incorporating this new
tube is illustrated in Figo A, the constants
for which arve included in the diagram.

Jows:

conductance

THE TRIPLE TWIN

(Cantinwed from page W87)

tnsses caused by inereased impedance of the
dynamic speaker are less than in triode op-
eration and therefore produce a flatter over-
all frequency characteristic. This feature
will allow a greater latitnde for speaker
designs and will elininate the necessity of
certain resonant peaks for obtaining high
register,

r
|

CET.

ol

I
1
|

‘BH

L__

Fig. 6

Supgested diagram for o television amplificr.

Since there is no phase shift, the triple-twin
is uvspecially adaptable for television usc.

Some  attention agust to the
shunt  resistanee e
load impedanee of the first tnbe,
concols the peaks of harmonie distartion

thronghont the power ontput range,

be  given
which is the

Frequency Response

The fidelity of this new tube is good.
Figure 3 is typical, and shows that the high
register is flat far above the andio-fregquencey
range. The frequeney eharacteristic of the
conpling indnetance has little effeet an the
shape of this curve becanse of the conpling
shant-resistance. The enrve was taken with
resistance conpling input and a pure re-
sistance output foad.  Resistance conpling
will probably be seldom used in hroadeast
receivers cmploving  this tube beeanse  of
their  combined  detector-amplifier  advan-
tages.  However, in Fig. 6, a resistance-
developed  for

effeetive
This value

television and special applications is shown.

Power Sensitivity

The power sensitivity is high due to the
ne-loss effects in direet coupling and  the
high grain in both the input and output sece-
tionx, ‘T'he effective grid area of the output
seetion may be Large, ax the plate current is
not lited by o strong negative field. This
allews high amplification with a low plate
rupedanee,

The usual problem when employing hiczh-
gain tubes, that of elindinating grid to plate
conpling, becomes small as the high over-
all grain is divided hetween the two sections,
For the first section, the value of the hypass
condenser sall.  Althoungh the gain in
the last section is greater than in a power
triode, the bias resistanee value is less, Con-
seqnentlyy, the capacity tor effeetive bypiss-
ing can be direetly  compuared with triode
operation.

This fube was designed in the laboratories
of the Cable Radio Tube Corporation.

is
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Fig. §
Fidelity curve of the tripletwin. This curve
was taken with a resistive load, butr observe
that it §s flat far above the andio frequencics
wsed in radiv contmunication,
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GRAND ISLAND MONITOR
STATION

(Cantinned from page 161)

acres of ground surrcunding the buildings.
This acreage has heen landseaped and inoa
few vears should be one of the beauly sputs
of Nebraska, The Stars and Styipes tloating
fram a seventy-foot flag pole in front of
the main Iuilding advertises the tact that
this is a Federal institution,

The numerous fifty-foot poles and  the
antenna network  supported by then have
heen recognized as o definite hazard to air-
craft,  For this reason, a sisty-foot tower
with a 2-million candle power revolving red
heacon mounted o top, has been ereeted
on the grounds, A white course-light point-
ing direetly to the local airport is mounted
Just welow the ved beaeon,

Faery effort has heen made in construct-
ing the station to climinate induetive inter-
All motors used at the station are
of the induction type. All power leads are
shielded,  Copper  wmesh is  incorporated
within the wally, ceiling and  flovr of the
All outside power
leads are undergronnd, "The telephone cable
enters  the station through nearly  34-miile
of underground duct. This is o 2G-wire
cable and furnishes anmple facilities for local
and long-distanee telephone conmmication,

ference.

motor-generator  roonn,

The Sequence of Measuring Station
Frequencies

Fach  measuvement  goes through  four
operations hefore it s turned in to the
office,  First, the statiom mmst be inter-
cepted and identitied by the receiving oper-
ators second, the measuring sheet goes to
the meaxuring booth where the station is
measured and the sheet stamped in order
of its subpittal:y third, the final  resalts
mnst be ecalenlated; and tourth, the entire
sheet is checked.

All the sheets from one day’s wateh are
trrned in te the oftice the following morn-
ing and made up into o report sheet, which
is sent in to the Radie  Division  at
Washington,

General view of the battery room of the U, S.

Monitor Station at Grand Ilsland, Ncbraska.
The room is well ventilated in order fo allow
the fumes that are generated, to escape.

Alrveady the needs of the plant heve out-
arown its present size. Many more direc-
tional antennas are needed if the station is
to give the same service to all parts of the
conntry, This necessarily means more land,

mere  reeeiving equipment and  mere per-
sennel. A high power short-wine  frans-
mitter is needed for more rapid reporting
of frequency deviations,  The station must

Distributing panel in onc of the gencrator vooms

at Grand Island. The generators used for
charging the batteries ure shown to the right of
the picture,

grow and change as the radio art grows
and changes,  With proper support, the fu-
ture of the station is bright,

Uses of the Station

The station is designed primarily for the
purpose of checking the transmitting  fre-
quencies of all the hroadeast stations in the
Uhiited States, as well ax a considerable
munber of foreign hroadeasters, Aside from
its rontine task, Grand Island  performs
nmnerous  other special for the
Government, 1t s prepared, for example,
to report on radio transmission in prac-
tically amy country on the plohe,

Station wavelengths are mieasured against
the Standard  Precision Clock  which s
mewnded in o vaennm chaber in g ten-ton
conerete colummn,  The Preeision Clock cor-
responds to the standard ponnd, the stand-
ard toot, the standard guart, ele, in Wash-
ington, and is law to the hroadeasters. Tts
pendulum makes one complete swing in two
seeands, or covers one-half evele in one
second, This fregueney is imltiplied through
a tuning fork and vacnum tube aplifiers
to do000  eveles per fronr which
harmonics are produced and selected o
mateh the lowest or highest radio frequen-
cies in conmerdial use,

While reception is taking place caretnl
notes are made of weather conditions, hiro-
metrical pressare, and other items  which
tend to furnish internation on transitting
conditions.  Approximate  signal strengihs
are noted as well as any other ehavacter-
istics of the received signall By reason of
this information, it is expected that teans-
mitting conditions under given civenmstaneces
will he predictable, and that it will be known,
in o general way, what stations can be re-
received  under  eertain conditions and  at
what times reception will be at its hest,

In the second part of this article, which
will appear in the March issue of Rano-
Cuarr, the antenna system and all other
available information concerning this inter-
esting station will be given.

serviees

second,
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‘e Sitting

on top of the

World®”

Permanent sticcess in radio work—as in other
| things—ecomes from “making good”—not just
sgetting by Making  gowl means praiecting
sour skill awl experience with cquijmment second
to none, Radio men who challenge 1932 with th
newest SUPREME INSTRUMENTS are lier
Wy sitting un top of the service world'’
abreast—ahead—of radio’s swift strides. Nu tru
wervice man can resist the combination of siim
plicity and versatility of the Supreme “‘master’
metrutnent —the complete answer to every service
rifldle, namely

SUPREME
DIAGNOMETER
AAA 1

$147.50

5 ultra modern testing instru- 1
ments in 1 at the price of

X

vy no instrument until you
cmpon £ fullest information on
the other new 1932 SUPREME
MENTS, viz.:

Model 90

Snpreme Set Analyzer
Model 60

Supreme Oscillator
Meodel 70

Supreme Oxcillator
Model 40

Supreme Tuby

<ent the
AN oand
[NSTRU

have

$78.50
30.00
49.75
30.00

He et prices 1F.OB. Greenzeood, Miss.
s Youwr Jobber tv Prmonstrate

FOREIGN DIVISION
130 West 42nd Street New York City
Cable Adress, Lopreh, New York

Fester

SUPREME INSTRUMENTS CORPORATION
425 Supreme Building.
Greenwood, Mississippi,

*lea-e <end me full particulars on

Namye
({57 6006660000 boooaoa000s
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THE NEW EMC LATEST IN RADIO

S T : - Experimental
(Continued from page 464)
Slmpl.'(:lty. TESt PrObe A special three-prong socket is necessary E ui ment
Precision Made | q p

for its use, two of the prongs conneeting to

ihe elements of the cell, while the thivd is 4
The new EMC “Simplicity Test s e . : r iven
Probe for service men. dealers. and nsed merely for the purpose of Lheeping the
?::l(;rn':w"a;:ﬁee o nves'ta-s;‘;cheet""s'|e;;'_ polavity of the applied veltages the same if

Users agree that 1t lecates (efects 5P H . TR s afbesr 3 0 it =
in Fadio sets at a great saving. of the cell is replaced .ntm‘lt has Iv.un re F R E E
time and money. moved.  "T'wo anethads  of  connecting  the

The Simplieity Test Probe loeates r = .
open or shorted by-pass and filter Bridge are shown in Figs. 11A and B; the
condensers, burned-out resistors and ”

. b e |
rr:;istm'an:"::;nsi"in‘m:ia"r?:;lco?iel ':'.‘,‘.:n values for the eomponent parts being indi- : to Every
l Student !

condensers; alsc ehecks presence of cated on the dmgrmu.
filament or heater voltage and eor- T—'

)

rectness of tuning coil polarity. It
tests continuity ol all low resistance
windings and resistors.

Described below are two uses which
make this instrument worth many
times its price.

To use as a visual indication of tun-
ing condenser allgnment and eirenit
resonance, and to insure a high de- B4
gree of set output efficiency. wlace BRIDGE
the probe aeross the speaker voice coll, 70 OHms” 1,500 OHMs L0V, D.C.
and adjust the :olume u'mtrcoll for = |
minimum illuminatien of the !amp.

Ne:t“ndjust tuning eondensers indi. -A' !|||l"_ RSODLOA‘{IIFZOE%
vidually for maximum brifliancy of 8" BATTERY ' RELAY

lamp, agaln reduc inatio
and ag € fllumination . OVER 100 vOLTS Ly

A
d
[
b
e
o
w
4
k4
w

using  volume control. When further
adjustments result in no lncrease in
dlumination lamp, the radio set is
adjusted for its most efficient oOpera.

-
LB4 BRIDGE 100V.

tion. The probe becomes a very effi- L, /)
cient trouble lamp when you fasten !

1ts clip to one side of a radic filament Eg 11

supply and run a wire from the probe N i - R

point to the other. And it is only §1.50. Tzco circuits for the Radievisor Bridge.

The EMC Simplicity Test Probe Is
made of a polished red and black
dieleetric material neatly engraved in
gold, It is exceptionally attractive

The Bridge is uniformly sensitive over

sod) L T L almost the ¢ntire light hand, and henee its Size of (;J;l:i"'le"w"'.ﬂi’l:h'szleyl:”' Length,
real qua Product. P . ) 1§ .

50 Gunrqnnte'cd and ontput will not vary greatly with changes | b bl s
bt :,:,,daﬁﬁ'"ﬂ,',f.‘: | in the eolor of light nsed. ‘The relation We give to every student withont .-gddm‘?_] al
and full instruc- : e ut and light intensity charge  his chemical  equnipment.  including

Mk AL CaslaT] s hety cf.:n.cur.unt -o“t},- ) |.n(-. v NT— fifty pieces of regular siandard laboratory
.Sgi“l a?; T on the cell is gnite linear, amd the voltage apparatus and supplies and forty-twa dif-
duced price of $1.50 aeross the cell falls aff vapidly as the modu- | ferent chemicals und reagents.

3 e maie) Al lated frequency of light an the cell inereases. l Opportunities in Chemistry

tory. Send  eon); e . ; e Tinae a 3 5 ] b
oy, Bl L It is a product of the Burgess Battery Co., Chemisiry offers  thase

press tompany
cheeks, or cash to |
us and get one of
the most valuable
o e me e | | A HIGH INTENSITY
ay. ¢ net price
S A i 90 Nt Bewien SEARCHLIGHT
EI_ECTILT(:\EI?IT\TIE[\.D\-EC-I:i?‘-:-Um_\-G The new searchlight, a development an

Chicago, 1lL who are ambitions and
willing to apply them-
selves conscientionsly,
the greatest opportuni-
ties of any vocation
today. Imdustrial firms
ef all kinds pay temnpt
ing salaries to get the
right men. Opportunities
ahound on every han
You can study Chem-

CORPORATION the Westinghouse Electrie & Mig. Co., is . istry under the well-

) ’ : aperated frone an ardinary storage hatlery. | | Dr. T. O'Coner 5’3%‘0":““”"'&:;::".;0"\ L'I

10-6 High Street Boston, Mass, The light is so intense that o newspaper can Sloane AM., Ihl., LLD.

—_— — T | be read at distanees of five niles; it is .

| visible 50 miles You Can Learn at Home

) | Our home study course. written by Dr.

i Y 1 Sloane kimself, is practical, logical and

ADIO m remarkably simple. It is illustrated by so

DISSECTING TESTERS many experiments that are performed right

. | from the start that anyone can tharought

1 . nnderstand every lesson.  Dr. Sloane will

h - . (Continued from page 1G5) i addition, give vou any individual hel

You may need in yonr stundics.

Mefore hie enrolled with oscillator is very simple and is outlined as
Radio Collexe of Can- followss : Fasy Monthly Puvments
ada. Mr. Kelsa w L 8B . The tuition is very low. and inefudes vour
nothing ni adio Sequence of Operations laboralery outfit—there are no extras to lmy
.rl""';" was .'“b‘i- o 1. With the Diagnonmcter properly ad- \Vlﬂl"hcl'ur GO | \(‘)u cany. T . “I
av W ‘n " o . * . "y y amonnts, awml we show ou how to
w op at 2 8 gnsted to the AC. power supply, ”l_'"“ earn the cost of the whole costyns you go
S’i"l'l" A e the “Oscilltor-"Tube Tests? toggle switeh along.
J o 2 ; Iy a1 1 HE "l . e
and Se tio: h_; thel ()sull,_mn' position. 'l he .l'l|_|-l(lAl'lt CHEMICAL INSTITUTE OF
Busslies: & N pilot Light, whieh is connected in series with NEW YORK. Inc
Kelso  =a ' he i oscillator tube filament, should be illu- HGME‘EXTENSAON e o
¥ they take every stu- 2. .lnsmt the red _dm'nm_\ d(llllnlld pin Muil the Coupon NOW!
Earl Kelso dent. plug into the “Ant.” pin jack of the Diag- —_————,—— e —————
GErs oRe e ] CHEMICAL INSTITUTE OF NEW YORK.
DRYy ENERING and no';ndjlrlnsi'r:\(i;:tl-ml‘:ll |‘ck dummy-antenna pin | B g Chacn
HOME STUDY Classes ) il 4 g 19 Park Place, New York. N. Y.

H N el e . o . .
Leading mannfacturers in €. 8. A. aml Canala approve )Illl;.{ in the red “Gnd. pin jacle of the Please send me at once, withant any obligation

: seillator; on iy part, your I'ree Dok “Upportunities for
|Ihe radio ro IIT e Uy nlff-ml [0 lllll'llenl f (hi ! (‘01;?1?. 0s¢ * el b . Chetnfsts,” and full partieulars about the Exper!
,;mp:; g e, GOl (RSENLE re 1. Attach the dunnny-antenna elip lental  Equipnient glven to every student. Alin

please tell me about the latest reduetion In tuirion
price and your wusy plan of payment.

business for vourself, or get employmem ax eugineer, to the “Antenna™ hinding post of the radio
inspector, tester, salesmun. ere.  Write for free booklet, N

recciver, or to a contaet point speeified by NAME ...
RADIO COLLEGE OF CANADA the radio manutactorer: ) ’
Limited 5. Adtach the rvemmining dunmmy-antenna 4 DUGESE sunarrese
310 YONGE STREET TORONTO . ('llp to e “Ground” of the radip sel; GITY s el i 8 8 hibicwos wre BTATE.coamispessm s

C-232
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6. “Turn the vdio receiver’s power supply
switeh O As the tubes i the
attain their nermal operating temperatire,
acdjust the =Oscillator-Ontpat™ and receiver
wlume controls while tiuming the oseillator
and raelio set o the desived fregueney for
any adjusbinent  which wey be
HCCCSSATY §

T I it is desived to make the adjostinent
by antput weter indications, tuen the power-
pack  switeh “Of"” the  pushepudl
power tubes (when, for instiiee, the outpmt
tubes are nsed in this nanner) in the phate
lead=adapters, and veplace the tubes (with
the adapters attached) in the pnsh-patl
power tube socketss ¢

% Tusert the plate leads of the adapters
in the 4 Output™ and =“0-1000 Valts" pin
and the  “scale sSelector™  at

chirssis

receiver

insert

Jaeks, set
oo™ 3

4. Throw the “Olmmeter-Mulli-Meter™
togrgle switeh te the “Muolti-Meter™ position,
and conneet o suitable condnetor between
the *Multi-Meter Connen™ and *— Output™
pin jacks

10, Tuen the power supply switeh =On”
As the tubes in the chassis attain their op-
eraling temperature, adjust the “Scale Sc-
leetor” for o “Multi-Meter™  deflection at,
or below, two-thivds of the full seale de-
fleetion.  The *Munlti-Meter™ deflections will
be arhitrary, and should not be interpreted
in the values marked on the dial;

1. Make the proper tuning  rveadjust-
ments on the radio under test for axinunn
output  readings, resetting the “Seale Se-
leetor™  whenever neeessary to keep  the
“Mulli-Meter” necdle from going oft scale.
Duving the *Multi-Meter™  indications, the
eseillator signals should  be andible from
the lond-speakers failure to hear the signals
which are indicated by the *Multi-Meter™
would be an indication of defeetive onipnt
transformer or speaker cirenits;

12, After completing  the adjushents,
turn the set O/ disconnect  the oseil-

lator, remove the adapters from the tubes,
add return e power tubes Lo theiv proper
sockets.  When using the oseillator portion
of the Diagnometer with reccivers having
only one power tube, of course only one of
the adapters is required, with the plate lead
connected to the “0-1000 Volts™ pin jack,
and  with a test lead connected between
the “Outpnd™ pin jack and the  grounded
chassis of the set under test. If the op-
crator finds it more convenient, the “a-1000
Volts™ and 4 Output™ pin jacks may be
comnected across the voice eoil terminals
of the radio receiver under testy otherwise,
the procedure is similar to that ontlined
ahove,
Tuning Ranges

The oscillator incorporated in the Supreme
Dingnometer is designed and calibrated for
universal application for all interwediate
and broadeast frequeney reguirements with
mnltiple tuning of all frequencies hetween
approximately 90 and 1500 ke (kiloeyveles),

It is, therefore, adaptahle to all present
commercial internediate frequencies as well
as such frequeneies hetween 90 and 530
keo as may be selected for the LF. tuning
of future radio receivers, thereby greatly
lessening the probabilities of obsoleseence,
This design is a radical contrast to the
carliecr types which provide funing at only
one or two LF. points and which will be-
come more or less obsolete as new inter-

RADIG-CRAFT

ian-
i

mediale fregnencies are chosen and
nouneed by snperheterodyne  receiver
i factireers,

This nnnsnal adaptability is aceomplished
by timing over o fundinnental vange of ap-
proximately o to 230 ke all lugher {re-
gquencies being provided in the higher or
harmonic-freguency this  funda-
mental-frequeney o, for the tuning and
balanecing readjostinents of timed  1]CF, ve-
ceivers which operate within the Merican
hroadeast of 330 to 130 ke,

Umesual tuning selectivity s provided for
all hreoadeast frequencies withont saerificing
the apparent broadness whieh i~ essential
for the “tat-topping” of intermediate L.
tnning  cirenits as reconmmended by sorne
superheterody ne anntacturers, Ino choos-
g broadeast tuning fregneneies, it is gen-
cralty advisable to seleet the desired fre-
queney at adial setting bhetween B0l 50,
where the enrve has o slope of about 45
degrees on the ealilieation chart.

A receiver Drequeney ean be determined
with the oscillator by working the oseillator
as near the zero setling as possible. The
recommended  procedore for these determi-
nations the ascillator
tuning dial w0 amd then moving  the
oscillator dial from "0 1o a point which
will resonate the oseillator wilh the receiver
at any arbitvary taning of the veceiver.

This procedure will cause the haronics
of the oscillator to be approximately 230 ke
apart. Wy noting the oseillator dial set-
ting for the resonant condition obtained by
this procedure, the operator will be able
to follow the horizontal line from the dial
setting on the ealibration chart to the enrve,
thenee  downward o the frequencies cor-
vesponding to the dial setting where it will

converter

range of

rang

vonsists of  setting

he observed that his recciver is resonating
at one of abont five frequencies: aml sinee
he will know the approximate trequeney of
his recciver, that is within 200 ;e 250 ke,
there will not be any dithicnlty in finding the
exact frequeney indication which is nearest
this approximate frequeney,
Vernier-Movement Tuning Dial

The ratio-gearing of the tuning dial s
provided for fine tuning adjnstinents. Cure
mnxt be ewercised in s manipdaton at the
0T wand MO0 pesilions o oas wol to force
the movemenl beyond these extreme ’mxl'-
tions, therely affecting the acenracy of the
calibration. By using the vernier-movement
tuning  dial with which this oscillator s
equipped, and  with the apparent  tuning
broadness of the oscillator over its funda-
mental vange, the user will find very little
ditientty in varving the tuning of the oseil-
Iater the few Kiloeveles which are necessary
for cither the *flat-topping™ or “staggering”
adjustinents of the L% stages of super-
heterodyne reccivers,

One superheterodyne mannfacturer, using
an LI of 173 ke, recomiuends that the
"lat-topping”™  adjustinents should he e
tween 171 and 179 ke that s, an adjost-
went of b keo ecither way from the  basie
interediate frequeney. Serviee Men should
note that at these points on the ealibration
chart of the Diagnometer's oseillator, each
seale division of the oscillator tuning dial
represents about 214 ke so that 4 ke, may
be obtained by moving the dial L6 divisions,
The fraetional division ean be very closely
approximated by observing the vernier ratio
of the dial movement,
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Get this FREE Book
telling how Centralab

Fixed Resistors are
made

Just off the press . . . an interesting,
handsomely illustrated booklet describ-
ing the unique and different process
of manufacturing CENTRALAR
FIXED RESISTORS. Its yours for
the asking . . . send for it,

NOTE: New low prices on Centralab
Velume Controls, FEfective Jan. l1s¢,
prices have been radically reduced.

LABORATORLES

CENTRAL RADLIO

930 E- Keefe Ave., Milwaukee, Wis.

Mail the Coupon Today

CENTRAL RADIO LABORATORIES
930 E. Keefe Ave. Milwavkee Wis,

Please send me FREE Booklet "A Baptism

of Fire"™ [

I enclose 25¢ for CENTRALAB VOLUME
CONTROL GUIDE ]

Name
Address
Ciuty

Province
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Help you to get the BEST pessible reception from
your RADIO set.

mFILTERMATlC PRODUCTS

SUPER.TONE
CONTROL

Wil make Four old
Radlo  (hattery or
vleetrur  equal in
wene o the  most
nudern st

tu~alted *in  one
minute's time, no
ool required. Wil tune vut much
of your nolses and so-valled static
(WL tune your set o suit your
PPositirvely cannut harmm the
finest radio in any way, Xrice,
$2.50 posipald, Ratisfaction guar-
amecd or  money refinded.

SUPER.-FILTERMATIC
The Modern Aerial

Tnousands of satlstied users, praised In
radio experts. Heblaces all other aer
fals, reduces statle, and noises. Especi-
ally god on distance reception. Help.
10 separaie stations, Jdoe: not connert In
ilght <ocket (therefure eliminating hun
and line noises). 1t i sery compuct
weasuring only 132 Inches, is abses
futely non-corrosive and non-directional.
Inutalled In opne  minute. no  1ooly
needed. Will neser wear out, Hilaln.
stes trouble- und eipense of light.
ning srrester
Price enly $2,00 postpaid

sail sfurtion gnafanteed or money relide

AlLL PROGRAMS are good
with a FILTERMATIC.
For all radios only $1.00
postpald.

Entlrely  sutomatlc — no
tLothersome tuning, Improves
tone. reduees Statle, brings
in Jdistance. Increases iole
une separates  statlons
Installed in one minute, no tools required, in serles
with your aerlal or across sour aerlal and ground.
Ratlsfaction  guatanreed or money tefunded

Rend cherk or momey order. (0. 21% with order.
(No forelgn C.0.T).) Money hack guarantee after
5 dday trlal )
Service Men and Dealers Write for Particulars, als
Infermation about FREE local newspaper
advertising service.

FILTERMATIC MFG. CO.

(Dept. B-89) 4458 Frankford Ave.. Philadeiphia, Po

e sonne ot

RADIO DEALERS
RADIO SERVICEMEN

NEW
: Radio Handbook

CONTAINING:
‘T'echnical Information.
Volume Control Guide.
‘I'ransformer and Condenser Guide.
Radio Replacement Parts Caralog.

Sent postpaid anywhere for only

25 Cents
Specials from our Catalog

Atwater Kent 37 Transtermer. ca. { $2.95
Atwater Kent 37 Block with chokes § 7
Majestic Super "B Eliminator Hlock { $2.25
Electrolytic 2 anode Condenser, ea. j %
Hard to Get Parts—We have them.
Send us your Repair work for estimate.

Grant Radio Laboratories

6521-C South Halsted Street, Chicago, TIL

e RO nu--!

i

DEALERS—AGENTS WANTED

EVERYWHERE, to handie
the fastest selllng radio at.
{achment on the market today.

THE POLICE LOWWAVE

CONVERTER
A new Inventlon that s
easily attached to any radio
—by means of which anyone
can 1luite in, at any Time

= on local polire broadeastiug
and get such thrilling—exciting—and often sen®
sational—items as Deadquarters puts on the alr
tor Radio-Patire  squads Kimple  instruetions
sre furnished

SELLS FOR ONLY $3.00
dend $1.79 for samsie. Ao stamps.  Or Al you
wish, send Ifc in wamps for CO.D. order and
pay postman the hsiance of $1.89
POLICE LOWWAVE LABORATORIES

1460 Hurea St Dept, 10 Tebedo, Ohle
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A V.T.
VOLTMETER

(Continuned from page +66)

luboratories. ‘Fhe instrument which is de-
seribed in the following parvagraphs and il-
lustrated in Figs. A and 13, has been made
as versatile as possible and has a veltage
range for alternating currents of approai-
mately 0005 to 100 volts, or to greater
valnes as desired. 1t has a D.COC voltage
range of approximately .1 to 100 volts or
greater if desired. 1t is designed principally
for radio frequency measurenments, and is
provided with @ single direct-coupled .E.
stage,  The RF. tube is placed at the end
of o long flexible neck (made from BX
cable). thus the name given the instrument—
vgooseneck,”  This is done in order that
the connections between the point to be

| measured and the control grid of the V.T.

voltmeter can be made as short and direct
as possible to minimize pickup of strays,
losses, andd resultant inaccuracies.

Batteries

The new automobile tubes, the 36 and
3%, lend themselves admirably to this in-
strment heeause of their heater-type con-
struction, non-critical filament reguirement
aned the nse of o common filment supply.
‘Fhe tilnnent requirement of the *36 and 37
is 6 volts at 3-ampere. The source of sup-
ply may bhe four No. 6 dry-cell batteries.
These are placed in a metallie shickl-can
which is readily constructed from galvan-
ized sheet iron or tin.  Some of the larger
hatteryv-manutacturers make a G-volt unit
in a metallic container which is satisfac-
tory.

The batteries for plate supply are con-
tained within the housing of the VU1, volt-
meter (see Fig, BY and are: twn single
fashlight cells of 1.5 volts cach, two 4.5-volt
(" hatteries, and six type 41565 Burgess
(or similar size) 225-volt »B” balteries.
The only other item of real expense, with
the exception of the two tubwes, is the micro-
ammueter.  'Fhis may be either & Weston or
a Jewell, 0 to 200-micromnpere seale, of the
model 301 type.  The balance of the ma-
terinks. with the exception of the switches,
will probably be found in the “junk box.”

Construction
The container of the VT, voltmeter s
wade in four parts: the panel, the socket
support, the battery carrier, and the cover.
The first of these to be prepared is the
panet. This is laid eut in accordance with
the photographs and the sketeh. It is made

of sheet ahuninum 14 in thick, $12 ins. wide |

andt 12 ins. long.  While almninmn and the
size given are recormuiended, the constructor
may use any metal and sy change its
shapes however, practice has shown that the
shape given is more convenient.

The hole for the meter and the hole for
the tube-well are next cut out. This may
be done with a iy eutter or may be accom-
plished by drilling a series of small holes
around the inner cirenmference after which
the nner portion is removed and the edges
filed smooth. Next, drill the holes for the
mounting of the potentiometer R2,  the
bucking-circuit resistance 13, the switches
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S. Gernshack’s
Radio
Eneyclopedia

Second Edition
Contents Entirely New

2,201 Radio Definitions
1,253 Technical Ellustrations
34 Tables and Char}s
24 Pages of Appendix
Size of Book:

9 in. wide by 12 in. high
352 PAGES
Weight, 3 Ibs.

Red Morocco-Keratol Flexible
Binding

Printed on strong ledger paper
Loose-Leaf Arrangement

HIS bouk s the New Editlon of the

Famous F irst Radlo Encyclopedla by =

Gernsback, the first lhook of its kind ever
published Iln America.

The new Second Editlon—just off the press—is
fully revised, rewrliten, and eularged. It is the
absolutely upelo-thesminute new model of the plo-
neer First Nadlo Encyclobedia, which became tie
dand-by of all ralie men in every part of the
world, Oser 39,000 -oples of the first edlition were
sold.

What the New Second Edition Radie
Encyclopedia Gives You

It glves you an cxplanation of every word used In
radip, ‘These esplanallons—or, rather. definliions
—aure not brief ocutllne information llke those of
an ordinary dictionafy, but they give In fullest de-
tall, and at consideruble length, the meaning and
applicatlony of every word, phrase, general aml spe.
cial term used In the selence of radio. They are
written in plain, evervday knglish, easily under-
sloed by anyone.

Practically every definitlon in the book is liuse
irated by drawings, photographs, dlagrams, or
charts. Il you Heal 1o do i3 to lgok up as you
would in a dietivnary, the werd or phrase abour
which you are seeking infomnation. Furthermore,
cach page is Key-Indexed, for grealer convenienrs
amd speed in locating any definition.  All the Sub.
ject-Matter §s Arranged in Alphabetical Crder.

This greatly enlarged Second Editlon Radle Ene
eyelppedia i3 an absolute neressity to everyone in-
terested in Madlo. It answers all radio quesilons,
jnereases your knowledge and saves your lline I
corets ¢very Known radie problem, and 1s a goht-
mine of practical Informaddon for every radlo nmian

Mail Coupon Today!
e e e e e e e s e e e e
8. GERNSBACK CORPORATION,  Re-232
98 Park Place. New York, N. Y.

Nend me one rapy of the new Necond Edi-
tlon =, CGernsback Radlo Encyclopedia, 1 en-
close herewlth $1.98, cherk or money arder pre-
terred. (Forelgn and ¢‘*anada, add 35c extra
fur postage.) Sloney rtefundel in full if hot

I
|
|
|
|
satistactory. |
. |
NBIIE sseesssrerassssastssosssetsssasccsonse l
AQAPES® ceescecessssstasctnastetanatrsaaransy |

]

CltYueeereeesssssnssnosnsses Stateieiciiiene

——  ——  — ——— — |



February, 1932

SWI, SW2, SsWia, SWE and the three holes
for the binding posts. The bhole for the
insertion of the gooseneek or BX s next
dritled. The size will depend upon the size
of the BX, The BX should he burge enough
to plice six leads throngh: one, the plate
lead, is shiclded.  After these holes are
drilled, a0 servies of snuller holes s drilled
aronnd the edge of the panel at equi-dis-
tances. These ave then countersnk to take
32 tlat-lead machine serew. These holes
are provided to anchor the 1= by T-ing angle,
b or brass, which is made into a
reclangubar frame and fastened underneath
the panel. The details of this construetion
shown in Mg B,

The socket support is next prepared. This
may be any Kind of naterial but abinninum
is recommended as it is casier to work, It
is 1/Mi-ine thick, 2 ins. wide, and 615 ins,
long, 1t is suspended from the panel with
threaded vi-ine in dinmeter and 114
ins. long.  In addition to this support, the
socket panel s fastened to the micream-
mieter, taking care that the terminals of the
meter are insulated frome the metal,

The battery carrier is next made, and in
tnen may be made of any metal of such
thickness as to be sofficiently rigid. 1t is
eut and bent as detailed in Fig. B,

HEVs

are

rods

Making the Gooseneck
The pooseneck, as it
called, is nuwle of threee parts,

come  to he
exclnsive of

has

the six leads that pass through the BN
The parts are: o length of Uo-in (or even
Lavger if desired) BX hollow  tubing, an

cupty “Mennens”™ taleam power (for nien)
can, and a Pilot type 217 moelded hakelite
socket or one of similar size or shape. The
top of the taleamn powder ean is pried off,
care bheing taken not te bend or distigure
cither the ean or the top. The perforated
cnd of the top is drilled out to pass the BX

tightly, The BX is then soldered firmly to
the top. To remove the paint or enamel
B — -

I -A- KNOWN VARIABLE OR [

FIXED RESISTOR)

\
Hov.
60~

/

POTENTmMETER

3 RSN

Fig. 2

Three methods of calibrating the

itmeter are
shoson ar 1, B and C. tuy one piay W oused,
depending wpon the apparetus on hand.

from the can, hold it over o gas harner
until the enamel is burned nearly off, then
finislt the job by rubbing with steel wool.
Nexty o dise of brass, copper, or iron 114
Three holes are
drilled vi-in. from the edge and eqni-distant
frone cach other; these are provided to
fasten the neck to the panel. This dise is

in. in diameter is seenred,

RADIO-CRAFT

soldered to the other end of the DBIX.
Six Aeads are now  provided, one of
should be shielded with woven wire

now
The
which

braid.  These arve passed thrangh the BX,
The leads are then soldered to the rivets or
cyelets of the Pilot socket and the extend-

ing prongs of the socket remaved, It
is recommended that colored leads be
as this will prevent confusion and a great
deal of testing,  The socket is next fastened
te the top of the gooseneek miaking
there wranee between the socket
the sides to allow the ean to slip into place.
The bottom of the ean is drilled with a 1.~
in. drill ta aceonmodate a rabber gronnnet.
Five leads are soldered to the socket: the
extra lead, which is the grid  return, s
bronght through the top ot the talewn pow-
ter can, under the socket,  The end
of the dead is then provided with o battery
cip. A control-grid elip of the cap type
is also provided with a battery clip.

The neat  fastened to o the
panel, eaving the leads sofficiently long to
reach to the varions switehes and parts, The
socket panel and meter as well as the other
pirts ave monnted, and the instrimnent s
wired as shown in Fig. 1. Care shonld be
exercised in wiring as the time expended
will amply repay the constenetor, The (™
batteries are held in position with brackets,
and connections are miade to them by solder-
ing direct, or by soldering serews to the
halteries, after which the leads niay he con-
neeted with Ings and nuts, )

The feed resistor 1R1, is soldered direet
to the BP2 binding post. T'he hypass con-
densers C1,C2, and O3 are soldered direet
to the top of the hattery carrier, which in
tnrn, after wiring is complete, is tastened
to the angle on the underneath of the panel,

are
nsed

SUPe

is ch and

Jnst

gooseneek s

The details of the cover are given in Figs.
A oand B oand will not be explained here

as it is simpln. of (nnstrm‘linn.
Cangle

It is made,
sides of the
top.,

Calibration Procedure

The insertion of the binding posts on the
panel and the switeh SWI, which will he
nated is o three point single-throw switeh,
allows the operator to switeh out the
plitier tube and to use the tnhe V2 oalone
asoan ordinary VIO voltmeter, This ar-
rangement also allows the operator to ex-
tend the range of the instrument to any
desired, by the nse of an externat
voltige wmlliplicr which is  deseribed in g
Later parvigoraph.

am-

scile

The instrimwent is first ealibraled across
the binding-post terminads. Fither of twao

methods of ealibration may he nsed as shown
in schematic form in Figs. 2.4 and 28, That
of Fir. 2\ is recornmmended,  In either case,

an LG voltmeter, having a0 maximnm valt-
age seale of 3 ovolts, and o t'll.'nmnt trans-

former with a winding of 2.5 volts are
quired. The resistor R, ¥i 1;:.
resistance
forim of a
this is not

re-
.’..\. is 2 known
and is more convenient if in the
decade resistanee hox, although
neeessary.  The VUI voltmeter
is placed across the terminals 1 and 2 and
is then catibrated. The valtage drop across
the resistor R1 is the ratio of BRI x F,
divided by RT plus IR, in which 11 is the
reading of the voltmeter. "The voltieter is
thus ealibrated over its entire range by
viarving the ratio between R1 and R and hy
simple caleulation.
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| Many men who have

BECOME

SUCCESSFUL
- IN RADIO
learned at @mmé

“INC”

Bekbind the scenes at a broadcast studio

ORE than 20.000 men have graduated

from RCA Institutes, America's oldest
radio school, Many of these men now hold
responsible positions in all branches of the
radio industry. They got their training at the
right school, So can you,

RCA Institutes is fully equipped to give
you complete training in every branch of prac-
tical radio. There are elementary courses for
beginners—advanced courses for those who

[ alrcady have some radio knowledge. No "cut-
and-dried” lessons—you are enabled to pick
the course that exactly suits you,

Learn Tue Ways

You may learn radio in two ways . . . either
at one of the four big resident schools, con-
veniently located in New York, Chicago,
Boston and Philadclphia. Or, if you prefer,
you may study ac home in your spare time,
through our extemiion courses. Special home
laboratory equipment is furnished. Both types
of graduates are cligible for special free schol-
arships for outstanding work.

Association with the largest research labo-
ratory in the radio industry enables RCA
Institutes ro keep up with the latest develop-
mtents. All schools are supplied with the most
modern equipment ., . the instructors are
men of practical experience. Yet with all these
advantages which you get, the tuitdon is no
higher than other schools. Why not write for
vur latest general catalog, giving full deails
of any course in which you may be interesred?
The coupon makes it easy,

A Racdio Corporation of America Subsidiary

e e ———— — —— s —— -

| w;ﬁ RCA INSTITUTES, INC. |

mﬁi@a Dept. RT-2, 75 Vatick St.. N.Y.

Please send me your General Cara-
log. 1 am checking below the phase of radio in |
which I am interested.

| Aircaft Radio 00 Talking Pictures |
Broadcast Station or O Servicing Home En- |
l Studio terainment Equip- |
| O Disc andFilmRecord-  ment
[1 ing 0O Television )
Name
Address
’ I Oeenipaation

— i — — — — — f—
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ERO WORLDWIDE

SHORYTWAVE
RECEIVER

1.isten

in PIILECT to]
London, Praris, 13er-
in. Buenos  Abres and §
othsr  hromleasting athon: §
thamghout the werld via shert waves.
LY andlnary recelver canngt n
1 low aware  statfons.  WORLIL-
WIDE RHECEIVER gets 14 e 550 meler

AERO SHORT WAVE CONVERTERS
Convert Voeur Presemt S Into a Short Ware
= =1lelerodyne

A. C. MODEL $12.50—D. €. MODEL $10.50
AT LAST! The Perfect Auto Radio ONLY $20.00
Bullt by pioneers fn the wanufacturing of Aule Radle
We gnarantee LG mlles radlus of receptin
terpece £ Wl englneering Lales el
Aem I'entode Auto  Radic I'rice of et ouly 320.m.
Net romplete with tubes, hatteries, lynanie  speaker,
autenng  equipment and nelse suppressors, $19.50.

NEwW AERO MIDGET

Veing the Latest ‘Type Pemtode. and Mulii-}u ‘Tubes.

Price - - $16.50
We guarantee COAST TO COAST RECEPTION

Wonderful tone suality and se-
leetivity. Fall dynamle speaker.
Full  vislon  diat, Neautbful
walout  cablnel. T Tube  Set
$16.50, less tubes. Complele
set of 3 matched thibes $4.700 exira,

SEND FOIL OMUPLETE

CATALOG
CHAS. HOODWIN COMFPANY

Dept. B-15 4240 Llnecoln Avenue Chieago, Illinois

ATTENTION DEALERS AND
SERVICEMEN

1932 Radlo eatalogue.
possible

write now for cur new
thing listed at lowest

JOHNSON RADIO MG, CO.

Pleasamiville, N. Y.

Every-
wholesale prices.

Tarrytown Rd.

————— ATTENTION
et Analvzers,
wired—breught up to dale for Pentode aud

Varigble Mu Tubes. no  \lapters. Receivers
Rewired for Pentade and Variable Mu ‘Tubes.

RADIO SERVICE SHOP
132 Rrvant St.. N. W., Washingten, [). C.

Testers. Tube Checkers Re-

(oo TRUVOLT RESISTORS,
cuss  with adjusiable clips, mean
yuicker service and fewer parts
to stock. All standard sizes.
‘,"Ri’é- lz)fp" 178 Varich Bt. Naw York, N.Y.
fur Folder

TUBE CHECKER
" "‘ .. K v"rll.‘ ”f}'vr l]| -.:

for i
Al
"oele

thes, T %

Wpping -\!' 3 P
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The method shown in Fig. 213, whiie not
as accurnte. is satisfactery. A potention-
cter R ois placed aeross the filament winding
af the trinsformer with the A, voltmeter
connecied across one side of the transtormer
and to the qarm of the potentimmeter. The
VOl voltieter to be calibrated is then con-
nected  acrogs the AVCo voltineter at ter-
winads 1 oand 20 By adjusting the position
of the potentiometer arm the voltagpe may
he varicd and the VI voltmeter ealibrated
The resistance viulne of the
potendiometer may he 200, 400 or 1000 oluus,
the higher value giving the smonther -
ustment,  Atler the tnhe V2 has heen cali-
hreated, the instrnment vy he calilirated on
ridio  frequencies, nsing  the arrangement
given in g 20,

A\ radio frequeney oscillatar, a pickup eoil
L in series with coil 1.1, the tnning eon-
denser C, and the resistors I8 and K1 are
required. The wscillator  should he cali-
hrated over the hand of frequencies to he
used in the calibration of the VT, voltineter,

The resistance R should bhe 49 ohims and
the re<istance RR1L 1 ol Fhis will give
a ratio of 50 te 1. ‘LThe resonant cirenit

consisting of 1. 1.1, C nnd the resistors R
amd H1is now placed in resanance with the
calibirated oseillator. With an ordinary VT
vollmeter, or using only the section cornpris-
ing V2 as has been deseribed, the vollage
is measured across ferminals 1oand 3,
sSuppose that the enveent fHwing throngh
the resomant cireuit is 4 nmillimaperes, then
the voltare aeross terminals 1oand 3 will he
2ovaltss The valtage across the 1-olun re-
sistor will then 2ovolt divided by the
vatio which is 50, giving a voltage acrass
2 and 3 (the T-olin resistor) of

v

ferminals
AL -volt,

Thns, the VT, voltineter with the ampli-
tube V1 s its cntire
Fhe instrument ghould be ¢alibrated
at varions vadio frequencies in order that
the amplitving  characteristies of the -
plifier tuhe will be known

fier calibrated  over

senle.

It is niportant
that the voltage across terminals 2 and 3 be
kept constant at ond- ar 005-volt during
this test, by ehecking the valiage across ter-
minals §oand 2 nt frequent intervals, While
the section comprising V2 of this instrn-
ment may be nzed for this purpese, it will
he fonmd more convenient o use o separate
VUV volhineter, which aay be only o tem-
povary atfair

The Voltage Multiplier
deviee is shown in sehomatie forn
in Iig It consists ot foar resistors: one
GO0 SO0 -, and two 10,000-0hn re-
sistors conneeted in series to give a total re-

I'hix

AL

sistanee of one megolun. Taps are hrowght
to ltipoint switch as shown.  With the
visto grranged  aceording to the illus-
tration. point 1 will have a ratio of 11, point

2 will hiave ratio

f16:, point 3 will have

vatio of S0:1, and peint b will have a ratio
ot 1001 Thus, it the input terninals of
the deviee are connected to a source of

voltage between 30 amd 100 volts, and the
ontput terminals conmected to the V2 see-
tion of the VU voltmeter, the voltage in-
dicated when ultiplicd by o100 will wive
the correet vatne, Thus, it {le voltage reacd

the micter is O-volt, 100 times this would
sive 90 volts across the inpnt terminals of
tie snoltiptier. 1t riust be remnemberved that
the inpnt voltage to the voltmeter tube must
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not execeed 1.0 volt effeetive valne.  1f the
control grid of the voltmeter tube becomes
overloaded, grid enrrert will flow, causing
a shitft from the linear portion of the vlar-
acteristie with resuttant inaceuracies in the
voltineter reading.

Placing the Voltmeter in Operation
and Adjustments
Before the instrmnent may he calibrated,
it is necessary that the voltages of the tubes
be properly adjusted. The voltages of the

™} — ul ]

]
R RATI W
900000 RETIO 1@+12 0

QUTPUT

4

RATIO
*to0

Fig. 3

A multiplicr that facilitates ineveasing the range
of the <oltncter 100 times.

tube V2 are first adjusted. The terminals
BIL, BP2, and BI'3, Fig. 1, are first shorted.
The switch of the ucking battery cirvenit
is opened. This is 8Wd4 The plate voltage
of V2 and the hias voltage (the latter ad-
justed by the potentioeter Y are adjnsted
so that the current indieated on the micro-
(Continued on page $95)

IMPROVING OPERATION

(Continued from page 476}

I have wired several of these machines
and in each case the volmne was the same,
ur greater, than with the fype 'OL\ tnbes:
nlthongh the type 31 tube will not handle

as wmieh power as the P71A, it will give
vood room-volume.  The “B” drain, using

2-volt tubes, is only one-halt as much as
hefore,

(‘The cireuit of the original K. 337
and 10" is shown an Data Sheet No.o 15,
which appeared in the May, 1930 1ssue ot
Ravw-Crarr Tech. Kd.)

SERVICE FORUM

(Contirued fram prge +i6)

this apparent discrimination has enused some
cormment. The above letter from the Atwater
Kent Manufacturing Cmnpany  should litt
the vl of seerecy that has snrrounded this
question, tor all times.—Liditor.)

BUYING MOTIVES

EPLORING {he prevalent praetice of
D price-entting, Harry T Bussnian, of
the Bussian Mfe, Co., ot a conference ot
raclio dealers, voiced  six buving  notives
Gind stressed the last fonr as contributing
to ceonomic reepvery)  which every radio
Service Man and technieinn shondd memo-
rizey for thev are the fundinnentals of sell
ing. regardless of the product, to wit: gain
of monev., gain of utility, satisfaction of
cantion, satistaction of pride, gratifieation
of pleasure, and gratification of sentiment.
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BOOK REVIEW

MAGNETIC PHENOMENA: by Sanel
Robinson Williams,  Ph.D,  D.Sce, 230
pages, cloth bomd, 6 x 9 inches, 150 il-
lustrations  amd mnnerous  tables,  1Pub-
lished by MeGraw-Hill Book Co,, Inc.

The serions radio experimenter and Servige Man
will find this volime most interesting,

The opcration of cvers nugnetie deviee, such as
clegtric motors, eonpling coils, mpgnetic and  dys
namic lond-speakers, transtormers, choke coils, ete,,
is all dependert on the knowledge that magnets and
magnetic devices will act in certain nnvarying ways
under given cowditions.

Considered  from alie viewpoint of the research
worker, this bk ix as complete a source of data

- possible inone small volume,  The natre of
the subject, lowever, necessitates a complete mathe-
m tieal treatment and for this reason, a working
huowledge of algebra and caleulus is needed to
derive the greatest benetit fram it

The volnme is divided inte eight parts, cach com-
passing one phase of the question,

Ihe first is called Magneto- Magnetics amd  deals
with the elements of magnetic aetion, hoth for
vatural and electrical maguets: 1he second  section
deals with that interesting, and until recentls little
userd, action called  Magneto-striction, or the me
chanical change in shape of certain metals when
placed  in a strong fweld.  Next arce considered
Magneto- Acoustics,  covering  the  produciiom of
sound hy magnetization and  the elfects of  samd
waves an  magnetic  fields: Magneto-Flectrics, the
development of clectric ficlds and currents by vary-
ing magnetie forees: Magneto-Thermics, the effeet
of heat on mgenetic phenomena and  the converse
etfeets: Magneto-Cipies. the  Faraday PFffect and
other optieal changes due to magnetic fields: Con-
mical Magnetism, dealing wah athe carth’'s magnet
ism, and the elfects of magnetic action from the Sun
atel other planets: and mally. Magnetie Theories
and  Fxperimental Fuets, covering w Dbriei histary
of magnetic theorics and action,

It s impossible to explain in greater dotail, in
this small spacc, the scope of this publication. We
can however, recommend it ax one of the lest
reterence beoks  available on  this  fundamental
-uldeet (LW IN)

ME AND LITPLE RRADIO NRIT (Seeond
Fditiony s by Nmanda Cespedes Marin:
272 pages, leather nr paper, 6 x 9 inches,
22 illusteations, Published by Nnandn
Cespedes M. Price, 33,50, leather bounedg
in putper, 2250,

BPo not fail to read this oducational, amusing,
enchanting and entertaining hook by the owner of
7U-wadt, shortwave rolio statomn NRIL or to use
the efficial call, P-4 NRIL Heredia, Costa Nica,
South Nmerica,  Be sure to follow his peregrina-
tions  through the Radioland of  his own making
(conceiving,  econstructing  ana  operating  woarhl-
famons radio station NRID. i~ ae journess in the
company of his friend Mr. Fernmwder, who seems
to have taking ways.

In his preface the awthor states, 1 could had
the hook typeseript revised hy an english literary
man. hut then  half of the work would he result
of Tittle importance, for it is amid ity quecrness
that yon  will reap the sweetness of ts  lively
narrations,”™

This thoronghly original and captivating literary
stale prevails throughout the entire Look.

We cannot resisl the temptation to uote  just
three more paragraphs from his book,—the opening
paragranhs on the dnitind page of the first chapter
which i~ entitled, My dirst listening.™"

“Back in November 1923 when our dry scasen
witnils are blowing and on the time swhen everys
body thinks of those persons gone farever to som
far beyond—an old friend of wmine. ~the ardent
fan Mr. Vieente Fernandez, a real amatenr listener
wied radio developer ju this countey, invited me to
listen 1o specinl hroadeasting which were going to
take place that might,

“Radio then. were at its heginning  down-here,
utd net obstunt that | never hid heared music or
actalk by the aire T owent to his hone to hear, what
my own hands hal mude for Mro Fernamdez.— the
real veice, out from one five inch dinmeter coil.—
hooked wp in a regenerative cirenit of the  first
radioplans  published in *Radin News® by llugo
Gernsback,

1f vou want to live again the cxperiences of your
first days in the radio service and sales field, read
S, Cespedes’ confes<sions wnder the chapter head-
ing, “Radio *Doctor’ and psher.” (R.D.W)

A VACUUM-TUBE VOLTMETER

(Cwittinned from paye $91)

ammeter is 10 amicroinnperes. The switeh
SWH s now closed and the viriable resistor
R3 s adjusted unlil lhe eurrent read on
the micrammeter is 2 micromuperes,  The
use of the bucking hattery arrangement al-
lows greater sensitivity  of the VI voll-
meter with greater acenraey, as it cancels
ont the steady plate-current flow of the tube
After this portion of the instrwment is ad
Justed, the amplifier tube is next adjusted.
The only vequived adjustient here s 1hal
of the sereen-grid voltage which is adjusted
to a value that will give maxinmm ampli-
fication from the tube. The poteatial will
naturally be small due to the drop in plate
valtage throngh the vesistanee R T eali-
hralion and measurement work, it i ini-
partant that the voltineter he shielded from
possinle stravs  as otherwise,  inaecuracies
will resall in the wark,
List of Parts
One Weston model 301, 0 to 200 ieroam-
peres, or Jewell microannneter, M1;
Three GE or Iart and Hegernman power
switehes, SW2, SWi, SWit;
One GE or TL and TL three point, single-
throw power-switeh, SW1;
One Pilot type 217 molded hakelite socket,
Vi
One UY type wafer socket, V2

Ome Fleelrad Supertonatral, 1 fo 500400
uhins, 5

One Yaxley midget 400-olm potentiometer,
2,

One Lyneh or Aecuraohm wire-wound pre-
cision resistor, 200,000 ohims, RR1;

Fhree hinding posts, BP1, B2, BPs;

Two Sprague or Neravox, -t fised con-
densers, (2, C3:

Three Spragne ar Aerovox, T-mf. . T-mf. fixed
condensers, (1

One 12-ing length hollnw BX tabing, goose-
neek

One emply “Mennens™ tidenm powder ean,
Too shield V1

One aluminmm panel 1 -ine thick, 1 -ins.
witle, 12 ins, lang for panel:

One sheet aluminum 1/16-in. thick, 2 ins.
wide, 6174 ins. long, for wafer socket sup-
port;

One hattery eaveier as deseribed;

One sheet tin containery for covery

One type TY 236 tube, V1

One tvpe UY 237 tuhe, V2,

Six portable 221 -valt 13"
gess type 1156, 1323

Two 4$15,-volt »C* hatleries, B, Bs;

Two 1Y-volt flashlight cells, Bl and B3;

Four No. 6 dry-cell bhatteries in metadlic
container for filament supply, B6.

batteries, Bur-
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ER-O-SLEYX

offers the
Greatest

VALUES
in Radio

at lowest
possible prices

SUPERLATIVE
performance
at the lowest
possible price!
This require-
ment is upper-
most in the
The.dor, Srovler minds of those
pectstoyour store. who today are
contemplating the purchase of
radio receivers. And so in accord-
ance with the Crosley policy of
providing what the public will
buy, Crosley has set about to
meet this demand.

In doing so, Crosley engineers
and technicians have left nothing
undone to give you, the radio
dealer, and in turn, your cus-
tomers, the greatest and most
sensational values that have ever
been offered in the radio indus-
try. Consequently, Crosley radio
receivers are in demand today.
And they are priced so that the
radio dealer can operate at a
profit — TODAY.

Today’s ‘“‘buyers’ market” has
put its stamp of approval on the
amazing Crosley models. It has
professed its satisfaction in terms
of greater sales. So perfectly does
Crosley reflect the needs, require-
ments and taste of the radio-
buying public that no dealer can
afford not to handle Crosley.

The Crosley Radio Corporation

POWEL CROSLEY, Jr., President
Home of “the Nation's Station”—WLW
CINCINNATI

YRQU'RE THERE WITH A CROSLEY
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HOW TO MAKE A MICROPHONE MIXER

sound projectors hlast in order to allow
people to hear what is going on. The gain
should first be advanced antil the output
level overrides the neise of the audience,
who will probably be talking among then-
selves.  As soon as the introdnctory remarks
of the orator have begun, the audience will
nsually  become quiet and ey listen,
The amplifier gain should now e redneed so
that when the ovator is talking in o normal
tone the people in the rear ot the assemhly
s just mnke ont what he is saying. The
ear is n nest remarkable device, in that it
autonaticatly becomes adjusted to the level
in sensitivity.  Therefore. under the above
conditions, the amplificr and “mike” will he
functioning as they should.

The best guality will be obtained when the
orator is talking through the “mike™ and at
a distance of no less than 8 in. Of conrse
there nre no hard and fust rules as the voices
af different people can either make or hreak
a successful speech reénforcement jobh, bhut
in no eage should the speaker be allowed to
shout direetly into the “‘mike” in order to
make himselt heard as this not only defeats
the whale purpose of the public address
svstenn. but the quality will invarviahly be
extiemely poor.

in to

With the elimination of the overlnaded
microphone  condition,  the  sccond  great

tronbh- i improper impedance matching he-

(Continued from page $67)

tween component parts. As the smmd. which
is changed to clectrical energy, s passed
through trunsformers, attenuators and asso-
ciated tubes until it finally reaches the sound
projectors, its wave form is excecdingly easy
to distort., It in miraculons
that atter what is done to the applied input,
one prets even a semblance of it at the out-
pul.  However, we usually assume  that
cheap transformers will give us poor quality
and that the same applies to cheap micro-
phones, sonnd projectors and tubes,  There-
fore, with this thonght in minde we purciase
excettent transtormers, microphones,  sound
projectors, aud tubes, but when we decide
o volinne controts we undoubtedty look for
the cheapest and simplest Kind of a poten-
tiomeler without considering the only naturat
from the of

sy fact, most

nse A potentiometer

IN- uT- ouT-
PUT PUT PuT
MODIFIED
“H PAD

Fig. 1, left. [otentiometer volume contrel.

Fig. 2. center. Modiied “/1" pud.

Fig. 3, right.  Coustunt impedance “T" pad.

In Fig. 1 is shown the output of a trans-
former tied into the input of another cirenit.
The output level is varied hy means of a
potentiometer. s the slider is moved down-
ward, the value of the resistanee in parallel
with the privary of transformer T1 is de-
crensed until at point X there is a com-
plete short eircuit across the primary of
transformer 'L, This transformer may have
excellent characteristiocs and may have been
desizned to matelh perteetly, the impedance
of the cirenits into which it is working, bt
after we pet throngh changing its impedanee
with the potentiometer, there iy lttle left of
what was considered good, for with every
variation of the potentiometer we ehange the
inpedunee.

Constant-Impedance Attenuators

A transformer will work efficiently only
when its primary and secondary impedanees
are matehed to the lines from which they
are worked or being worked. The only con-
clusion is, theretore, that the attenuators
must retain and not change the impedanee
balance on Hiies between which they are in-
terposed.  Tor this purpose, special circuits
were arranged to keep the impedanee con-
stant regardless of how the attenuators are
varied.  Sueh deviees known as “con-
stanl-impedance atienuators,” or *C.L pads.”
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‘The Bell Telephone Laboratories have used
CLopads for a long perind of time, and in
the past it wius only through this company
and at great cost that they could be ob-
tained.  With the advent of commercial
hroadeasting the demnand hecame severe with
the result that the engineers of the Clarostat
Mfgr. Co. spent eonsiderable time developing
C.1. pads that could be marketed at reason-
able prices.

In general, the two most common types
of pads in use are known as the modified
“117 and the *“T."  These are chown in Figs.
2 and 3, respectively, I the circuits are
followed out, it will be found that regardless
of the position of the movabie section, both
input and ontput valres of resistance remain
constaut.

If now we buitld an amplifier which will
supply our Joad, it is only necessary to have
the proper mixing equipment for mixing the
inputs into the system.

Mixing Equipment

Usually on a public address job there will
be records to be played, speeches to be re-
tnforced, possibly solos to be rendered over
the system and local announeements made.
Thus it is neeessary to have an arrangement
whereby one, two or three “mikes” can be
handled.

Possibly, there also might be a large or-
chestra or band that will have to be picked
up  and  transmitted to another  location.
Thongh a miajority of the leading broadeast-
ing companies find that the best microphone
set-up, that approximates most closely the
hearing of a normal person, is  obtained
through the use of only one microphone po-
sition, nevertheless it is well to plan a sys-
tem so that more than one microphone po-
sition can be used when needed.  The idea
heing to place two or three microphones
throughout the orchestra and adjust the level
of each separately until the best sound bal-
anee is obtained.  Then the entire level can
e either raised or lowered as desired by
a master output attenuator.  In this way,
it is possible to make any instrument or
group of instruments predominate over the
others,

Going further into the design of the mixer,
it would be fitting to list the features of our
nyxer:

I. Constant impedance always, with no
loss or distortion of the applied input.

2. Carbon hiss eliminated to a marked de-
gree by use of large bypass condensers.

RADIO-CRAFT

3. All microphone button currents read by
meians of push buttons.

+. Only one meter used for all readings.

5. Individual on and off switches for each
“mike,” with a master switch for the entire
mixer.

6. Internal amplifier.

7. All batteries contained in saine box.

With the above factors in mind, refer to
Fig. 4 wherein is illustrated a simple mixing
circuit.  However, it will be seen that using
an arrangement of this kind does not give
constant impedance control. Therefore, let
us refer to Fige 5. Here is a parallel ar-
rangement of constant impedance attenua-
tors feeding a common source in the input
transformer to the awuplifier. This method
cian be used but will not give as good results
as that shown in Fig. ¢ which is the cirenit
used in our mixer. In Fig. 7 is shown the
complete cireuit, and in Figs. A and B,
panel and inside views of the mixer.

Since the mixer is to be used primarily for
public address work, a volume indicator is
not essential and therefore has been omitted,
However, provision has been made for the
use of such a device and the V1 meter can
resudily be moumted in the upper left hand
corner of the mixer panel with either a cop-
per-oxide rectifier or vacuum tube arrange-
ment fastened directly below on the inside
of the panel,

It is possible to still further reduce the
cost and at the same time incorporate the
features as outlined before, by using o little
different arrangement in that the mixing
transformers may be replaced with resistors,
The gain will be approximately the same
as with transformers for the latter have a
ratio of one to one. The schenatie circuit
is shown in Fig. 8. The condensers are used
to isolate the direct current in each micro-
phone cireuit from the others.  This layout
is particularly interesting where space is of
vital concern,

A word coneerning the handling of carbon
microphones.  This type of instrument is
very fragile; therefore, when using, extreme
care must be exercised,  Through some mis-
taken coneeption of the proper method of
halancing button-currents, many radio men
actually tap the unbalanced *“mike” so hard
as to canse the carbon granules to sift out
onto the outside surface of the “mike” dia-
phragm.  As soon as this oecurs, the “mike”
is ruined. It is a wuch better plan to re-
gain balance by gently tipping and shaking

4

%\Hg
5

—

Fig. 6, left.
Fig. 8, right.

condensers as shown abute,

The method used at the Neso Yorker for mixing the output of three microphones,

The transformers wsed o the miver of Fig. 6 muy be replaced by vesistors and
This is especially desirable where space Vs at a premium.

|
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it.  Shonld this not restore it to normaley,
then a peneil with an evaser on its end ecan
be used to gently tap the eircular frame of
the “mike,” heinge sure to use only the craser
part of the peneil,  If it does not respond
vasily, then the chanees are that the “mike”
is packed.  In any ease do not handle or
tap the “mike™ with the current on.

Fig. 4, left. Pavallel conncetion of potentiometer-
typa volume controls.

Parallel conuection of modificd

txpe volume controls,

Fig. 5, right.
Ry

Button current is a subject of consider-
able  controversy  as  diferent  microphone
manufacturers specify different amounts of
current. [lowever, Western LFlectrie {(type
387) “mikes™ generally can be relied upon
to give excellent results in service and per-
formanee when operating at 15 milliamperes
per button, Tt is wunwise to use much more
as the possibilities of packing the *“mike”
are greatly enhanced as the current is in-

creased hevond this tigure,

In repard to the operation of the nixer,
the button marked “A Volls™ is pressed
when reading either filament voltage or the
*A” voltage at the bhattery. To read the
latter, it is only neeessary to throw  the
filmnent switeh off and advance the filament
rhieostat to its full or maxinnmm on position.
The plate voltage is read on the opposite
side by pressing the bhutton marked “B
Volts™  ‘T'o read “mike™ enrrent, it is only
necessary to push the buttens correspond-
ing to the microphone position and vead di-
rectly in milliinperes, The total “mike™
ewreent throngh any one *mike™ is obtained
v pushing both current buttons for that
“mike.,”  In practice, the master current
switeh is turned on with the filzanent switeh.
The filamient rheostat is then adjusted until
the voltage as read on the meter is exaetly
2 volts.  Button enrrents on each “mike” ave
then read and adjustinents made until cach
button has appreximately 15 milliamperes
fowing thromgeh it. ‘Ihe readings on each
“mike™ shoubd be adjusted so that differences
hetween the botton curvents on any one
“mike” are no greater than about 5 to 8 mil-
lamperes,  Fach *mike” has its own at-
tenuator and current switeh so that it may
be thrown completely in or out of the cireunit
or have its energy output raised or lowered
without in the least way affeeting the op-
cration of the rest of the mixer

(Continued on page 506)
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Short-Checkers

(Continued from prge +75)

1t is considered best, however, to use a
series condenser as then there is no glow,
exeept for the first few eveles of AC sup-
ply after the tube is placed in the socket.
This  shows brief flash of the neon
lamp as the condenser charges and, it the
condenser is high grade aud does not leak,
no more current is allowed to flow.  ‘Fhis
is espeeially convenient in checking eathode
to heater leakage hecanse if the neon lamp
were allowed to glow on one clectrode, this
leakuge would he “washed ont,™ or ohscured,
as it were.  Some care is necessary in de-
ciding when o cathode to heater hrakage is
exeessive.  In the writer's experience, some
nikes of tubes are muech worse than others
in this respect. I may be of assistanee to
know that the tvpe of neon lamp specified
will plow at full brillianey  with approxi-
mately five millimiperes of current flowing
and if the neon Limp should glow with more
than a very slight or faint degree of bril-
lianey, the tube should be eonsidered
either “leaky™ and if the neon
Limp glows with anything approaching full

ias a

as

or Crassyt

brillianey, the tube should be  considered
shorted.
Reference has heen made, in the discus-

sion of Figs, 1 and 2, to the specified type
of neon Lmp and to the series condenser,
and if the tube is tested “hot™ using ALC.
supply, the same roles apply as above. H
is o good idea, in using any short-checking
device, to tap the tube several tines dor-
ing the process of checking in order to bet-
ter detect intermittent shorts,

As stated before, the circuit of Fig 2
can be adapied to cither 110 volts AC, or
D.CoIf using XLCoouse the type of neon
laip specificd above, but if using D.C, it
will be to use a tyvpe of neon
lamp responsive to DO, saeh as GHO—1
watt for AC. or DG, and in this case, as
mentioned  before in discussing Fig. 2, it
is best to check the tube “cold”

A peculiarity of the neon circuits shown
in Figs. + and 3 should be mentioned. In
switching the test circuits from one set of
conneetions  to another with  filament or
heater “hot,” o brief ftash of the neon lamp
may take plaee, bt this should he disre-
parded as it is eaused only by disconnecting
a tube element from o portion of the cir-
cuit which is at one potential and conneet-
ing it to a portion of the circuit at a dif-
ferent potential with respeet to the previons
ones,

necessi r)'

“LET THERE BE LIGHT—"
CCORDING to a recent newspaper dis-
patch from London, the London Radia
Show boasted of a light-equipped radio map |
of Furope. 1t is so designed that when a
certain station's broadeast program is being
received by a radio set, a light shows on
the map at a point indieated for that par-
ticular station.  Fvery station in Europe
is said to be represented on this map,
We have a suspicion that the urge to
tune in stations and thus make lights pop
up all over the map of Furope would he
greater than a desire to listen long to one
program.
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How to “Sinc” Disc and Film

(Continsed from page 1G8)

frames of film to one recard
This has since heen adhered to
standard for high-speed

ratio of 16
revolution,
as  the  “home™
records,

It so happens that the projector hest
adapted for home use is one which uses a
12-frame sprocket, so that in order to main-
tain the preseribed speed ratio, the mechan-
ical ratio must becotne two to three instead
of two to one.

Starting with the record, we find that if
we run the filn at the standard of 24 frames
per second, that the record is running at 90
revolutions per minnte, This is toe fast,
s0 we have an odd standard to follow,

It is hest to maintain the record speed,
as the film speed will still he fast enongh
for all practical purposes.  Experiments in
recording have shown that the slightest non-
uniformity of motion will cause wavers and
chatters in the sonnd. We may start then
with the assumption that the turntable of
any recorder must run at constant speed,
In fact, this must be the case with any re-
corder if suceess is to be expected. Anvone
who has experimented with home recording
will have found this to be true.

If a recorder of the wsual type is avail-
able, the substitution of a more powerful
maotor will enable you to connect it to the
projector with a Hexible eable. This heing
A physical connection, synchronism is posi-
tive, This is somewhat inconvenient at times
as the projector unst be disconneeted from
its own driving motor, This necessitates
constant changing if the projector is to be
used for both silent and sonnd projection,
For this reason, most experimenters prefer
te maintain independent  syachronisin by
nweans of stroboscopes,

Theory of Strobescopes
It follows that any speed variation which
ocenrs in vaintaining synehronism must be
on the part of the projector where it will be
hardly noticeable,

THE LENGTH A 8 1S EQUAL TQ THE H |
CIRCUMFERENCE OF THE DRUM UPON g F
WHICH THE STROBOSCOPE 1S - E
TO BE MOUNTED -
/’/’: 3
- =
- =
o -~
€ - =
y i
. . . G |
Fig. 1

The lenagth AR 1 cqual io the circumference of
the finkshed stroboscope: CE o and GF hotve the
same unmber of ditisions,

Strohoscopes are widely used in profes-
stonal reeording and are of great value in
uniforin speed of any rotating member of a
mechanisu,

Most of the eleetrie current supplied for
household use in this country i~ of the alter-
nating variety, It may alternate 25, 50, or
60 times per second, Tt von do not know
the frequency of the current which von use,
an inquiry addressed to your electric com-
pany’s office will sccure the information for
You.

Fig. C

Leying out the projector stroboscope.

As a evele is a complete wave with maxi-
mun upon both sides of the zero line, any
incandescent  lights supplied  from sueh a
source will brighten and dine twice as many
times in a second as the frequency.  Thus
if the frequeney is 25 eveles, there will he
50 hrightenings and 50 dinmings of the light
cach sceond.  For 60 cveles, the most com-
mon frequeney, there are 120 bright periods
each second.  In cach wminute there are 7200
Hashes.

Now suppose that we have a wheel which
is turning 7200 times each minnte. I half
of this wheel is hlack and half is white it
will appear to stand <till if the light from
an incindescent Tomp talls npeme it beeonse
we anly see the wheel lighted when the white
portion is in one spot. say the upper side.
When the white side of the wheel s npper-
most the light is bright and we see ity bt
when it is the hlack side which is npperinst
we don't see it hieeanse the light is dinnmed.
Ay long as the speed of the wheel and e
freguency of alternation are the same the
wheel seems bo stand «till,

It tollows then that if we ke
cardhoard and draw Tines upon it in soeh
w position that ench sueceeding Tine will he
in the exaet place ocenpicd In the preeed-
ingr one at the instant of the right dash,
we can ke the lines appear to stand «till
Sinee any one line pattern will stand still at
Jnst one speed, an effeetive speed indieator
is found in such a deviee, Morcover, if the
speed s oslightly taster than it shonld he
the Jines will revolve forward slowly, and
viee versa. Thns hy the direction and speed
al the apparent motion af the lines we have
an indieatinn of whether the speed is high
or low and to what extent.

dise of

The Turntable Stroboscope
The first thing to do then is to make sueh
a deviee which will indieate the proper speed

| 473
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Advertisements in this scetion are inserted
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insertion—name, initial and address each
count as one word,  Cash should accom-
pany all classified advertisements unless
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vertising for the March 1932 issue should
be received not Jater than January 7th,
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of the record. To do this, draw a cirele
upon a sheet of paper and with a protractor
lay off the circutnference into 90 segments
of four degrees cach as shown in Fig. .\
When this is done, draw a heavy ink line
along the side of each segment which is half
as wide as the segnent itself.  When this
is done, vou shauld have the cirele divided
into 90 hlack lines spaced by 90 white lines
of cqual width.  Place this eard upon the
turntable, a hele having been pimehed in its
center to pass over the post of the turn-
table.  This is indicated in Fig, 3. Adjust
the speed of the table amtil gray lines are
seen Lo stand still upon the surface of the
card. When this is done the table is turning
at 80 revolutions per seeond.

ITow is it possible to know this?  There
are 7200 light alternations per minute. The
table is to turn 80 revolutions per minute.
Divide 7200 hy 80 and the result is 90, the
reguired mmber of segments. Remember
tor cach Dlack semuent there must be a di-
viding white one.

Take the reading while cutting a record
as the table usnally moves more slowly when
cutting a record than at other times.

The Projector Stroboscope

And now for the projector. The projector
sprocket revolves three times while the turn-
table revolves twice. Therefore, the sprocket
makes 120 revolutions per minute.  If we
divide 7200 by 120, the result is G0, ‘There-
fore, for the projector we must have a stro-
hoscope of 60 black lines.

However, because the sprocket shaft is re-
volving direetly in front of us, we must
alter the shape of the stroboscope or we
world be looking direetly at the edge of it.

The cover of a round cardboard earton
serves as the foundation for this strobo-
scope. The first step is to find the exaet
conter. Around this we draw a circle whose
diameter is the same as that of the round
thumb nut upon the left end of the projee-
tor shaft.  After the eirele is drawn it is
divided  equally - by four  dinmeters,
fashion. A sharp knife is used to cut these
diameters and the pointed flaps pushed in-
ward as shown in Fig. €. If the lid is now
pushed upon the projector nnt the tabs will
hold it seenrely in place. Run the pro-
jeetor to see that the cover revolves trly
upon the shaft,

With a flexible tape, or a picee of paper,
measiure the exaet circumterence of this car-
ton i, This is the length of the strobo-
scope belt, which must he exact. Let us say
that this tengeth is 6 3716 ins. Tow are vou
waing to divide this into 60 exacthy sinilar
biunds®

In the eenter of a picce of paper, draw
a line of just this exact length, Parallel to
it and at the top of the paper draw another
F line, Divide the upper line into sixty equal
L parts, By using an engineer’s scale of 144
Epurts ta the feot, the upper line will he
Just dive inches long. Draw a line from
the end of the upper line and touching the
end ot the center line, and extending oblique-
Iv downward,  Now seleet o karger unit,
suelr as the 96 to the foot and find a point
where 60 of these divisions exaetly fill the
distance from the left of the paper to the
obigne line. Draw a third line and divide
the lower line into 60 equal divisions,

pie
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You naw have three lines, the upper one
skorter than the center one and the lower
Both upper and lower are «i-
vided into sixty equal parts, and the ends
of all three may e joined by a straight
line.  Now lines hetween the corre-
sponding divisions of the upper and lower
lines. Where these Hines et the eentral line
will divide it into sixty cqual divisions.  In
this wity a0 line of oy uckd length may he
divided inte any desired number of equal
divisions,  I"ig. 1 shows this method of mak-
ing a sixty division strohoscope,

When the line has heen divided, draw a
line parallel to it and about a half-inch dis-
tant.  DBetween these draw the sixty divisions
hy drawing parallel lines at cach marked di-
vision.  Finally, use a broad pen and fill half
of each segment with ink.  The result will
appear like the accompanying drawing. Cut
aut the strohoscope belt and diseard the rest
of the paper.

Eav the carton lid apon the table and
paste the belt around its edge as depicted in
Fig. 12 1If the work has been earefully done,
the belt will just fit and the joint come ex-
actly hetween the white and hlack end seg-
ments,  Plice the drum stroboscope which
vou have just completed upon the projector
and you have o speed indicator of the ut-
maost delicaey, shown in ¥ig. 1.

one longer.

dhraw

Adjusting the Speed

As the speed control of most amateur
projectors is merely o rheostat of the wire-
wound variety, it is advisahle to substitnte
a more sensitive earbon rheastat of the table-
monnt type.  This gives you o smoother
and more delicate contral of the speed.

Now thread the projector with film and
see if vou can hold it te a speed where the
stroboscope lines remain fairly steady,

So delicate is the indieation that the lines
will be seen to swing forward slowly, then
backward and so forth, but no control is
exerted until the lines are seen to sweep
forward or backward continuousty,  Fven
then, after waiting for this definite move-
went there will still he time te correet it be-
fore an error of wmare than two or three
frames has heen acenmulated. Upon the
reverse, or correction, this ervor will be com-
prensated,

STATISTICS
FECENT U, S0 census fignres indicate
that there are approximately 1+ willion
radio sets in operation in the United States;
and that nearly one-half the population of
the conntry, or 50 million people, can be
classed as “listening publie”

The figures which conecern o large city
are aof partienlar interest. New York City,
for instance. boasts that of its 1.7 million
families, approximately T million are radio
set owners; 7006 of these sets are clee-
trically operated.  Incidentally, of the 3.1
wittion families in New York State, 1.8 mil-
lion riddio sets. It is interesting to
note that ity and state figures closely agree
as to the proportion of “listening publie,”
wit!, city interest in radio taking a bit the
cdge over that of the rural-ites.

It is estimated that in New York, Pennsyl-
vania and. Hneis are to be found one-
fourth of all the radio sets in the country;
and more than one-third of the listening
public..

have
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(Continked from puge 169)

The significance of this is that we can
have a perfect acoustic response up to any
frequency limit, say 5,000 eveles, and then
choose a value just slightly higher than this,
suy 5145 or 6 ke, as the frequeney separa-
tion of stations. This has, so far, been con-
sidered an impossibility, and, in fact, it
has been considered that for a 5-ke. acoustie
response, it is necessary to separate stations
by 10 ke, We have thus introduced the
conditions which allow for more stations
being emploved simultaneously without -
tual interference.

2. Frequency Modulation of the Stenode.
Mr. Fiteh raises the guestion as to whether
a “Stenode” wonll operate for a purely
frequency-modulated station. 1 un glad he
has brought this forward, for it gives
an opportunity to refer to the processe
which 1 arrived at the “Stenode”

I saw, with apprehension, the approach-
ing saturation of the ether, and set myvself
the problem of trying to aveid such a catas-
trophe. My first idea was to employ a fre-
queney modulator deviee wherein the maxi-
mum  frequency modulation would not ex-
ceed 10 or 20 eveles. It was easy to visnalize
the transmission apparatus for this pur-
pose but not so easy to conceive it method
of reception which would show a change of
response for a few cveles of change of fre-

queney,  Former work which T had done
with Cady's Quartz Resonators came to my
assistanee, amd I determined to investigate
the possibilities of using quartz erystals for
such reception. I was innnediately  faced
with an apparent stumbling block, that the
enormous  seleetivity  of o quartz erystal
would ent off all the side bands, and there
wis no  doubt  that  frequeney-modutated
waves had side bands as well as amplitude-
modulated waves, T refused to let this stop
me, and owing to the connection between
telegraphie signals and  telephone modula-
tions, 1 really hegan to stndy modulation

l

problemss from first principles, resulting in |

the discovery of at least two methods of
using quartz ervstals for receiving modulated
waves—one of them hweing now well known
as the “Stenode”  Having started ont to
seareh for a receiver for frequeney-modu-
lated waves, 1 soon appreciated that my
results would apply just as well to the
ordinary amplitude-modulated  waves, and
thus for the time I left frequency modula-
tion alone, although there is no doubt that
still further new results await us when this
subject s fully investigated,
of my first public announecment of the
“Stenode” I had  these possibilities very
well in mind.
JaxMes Romxsox.

OPERATING NOTES

(Cuntinued from page 4i7)

motor commutator with very fine sandpaper.
These observations are the result of actual
service and no tromble has heen mentioned
that has been found to happen only once.
Replacement  procedure and  explanation
has not been attempted, for every Service
Man can sceure o copy of a manual de-
seribing fully the parts and operation and
replacement of the mechanisin.

Sonora Model *A44”
Recently, a Sonora model “A#t"  the
schematic diagram of which appears m g
1, caused a hit of annoyance. Upon the

first scrvice call, all the 27 tubes were
found weak.,  The set appeared in all other
respects to he in good order. A new set

of tubes was placed into the set and it
functioned as well as ever. About two weeks
later, the sume complaint of weak reception
wias received.  Another call disclosed all the
7 tubes weak.  The second Service Man
did not know of the first report and sug-

gested  replacement of all the 27 tubes.
This set uses six of these tubes.  Upon heing
informed that the tubes were purchased

only two weeks previously, a cheek was made
on the reeciver,

The filamwent voltage was correct but the
voltage impressed upon the plate of the
27'% was about 350 volts. No doubt, this
excessive voltage paralyzed the tubes. Lven
the detector tube which had about 225 volts
on the plate was very weak and harely
drew any plate current. The Service Man
immediately checked a schematic circuit of
the receiver to ascertain which portion of
the set would be most likely at fault,

A glanee at a diagram will diselose a re-
sistor which acts as a bhleeder and cuts the
high veltage down to 135 volts for the
R.F. and A amplifier 27 tubes. This
resistor should have had a resistance of
11500 olnns but upon test showed a resist-
ance of 25,000 ohs, Replacement was miade
with o 50-watt 15,000-olun unit and the
proper voltage was obtained.  The tubes
were replaced for the enstowmer  without
charge and the job was done.

Kolster Models “K20,” “K2I,” “K22,”
“K24," etc.

In the repair of Kolster “K20,* “K21,”
“h22 CK28" ete, receivers, it is most
important that grid suppressors of the same
size be substituted for those that have burnt
out. Failure te do this, especially when the
replacement is of a lower value than the
original resistor, will throw the set out of
halanee.  T'o elminate oscillation, the size
of the grid suppressors shounld be inereased.
Too great & value will impair the sensitivity
of the receiver and should be pguarded
against.  The location of the grid suppres-
sors is shown in Fig, 2.

Fada Model “43”

On several Fada “43* reecivers, the eon-
dition of undue oscillation and distortion
wis reported. Analyvaer socket tests showed
no abnormal condition, so a series of tests
was carried on to determine in what part
of the circuit lay the cause for this com-
plaint.  As the oseillation generally ran hand
in hand with distortion in these sets, it was

{(Continued on page 502)
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You want to earn more money—You weant to
be sure of steady employment—You want to be
certain of your future—Here then is the
opportunity you have waited for.

GET STARTED NOW—LEARN

Here is a hlazlng message
{0 real, red-blooded he-men.

“Nroadegsting stationa use
engineers.  operators  and
malntenance men, and pay
$10 ta $100 a week anid
up. Manufacturers, johbers
and deaters employ  thous-
ands of men a3 englneers,
foremen, Inspectors, testers,
servlee men, salesmen and
managers, amd pay $40 to
$150 and  $200 a week.
Kound pleture concerns and
pulitHe  adidress  systems use
englneers, instablatlon and
malntenance  experts,  ete,
and pay $40 to $200 o week
and up.  Mamifacturers of
photo-electrie cell equlpment
{Iadlo's electrie eye}) use
designers, adaptlon engineers, installation men and -ales-
men, at $40 to $200 a week and up.  Steamship companles
employ hundreds of Rudio operators, give world-whie
travel, at salarles of $85 (v $200 a month ond all expenses.’

Wiy then, should yon slave away at $20 or $23 or $io
3 week, on a back-hreaking no-future job, when Radie
offers such wonderful opportunitles for good and
advancement ?

Never liefore has such a chance been available
average working man.  's an opportumily that 1. open o
every normal, smbitious mun-—regaridiess of age, ~chooling
or experience, who is willlng to spend 30 minutes a Jday
nore, lor a few months, In leaming the theory und
wactleal application of ult Radle devices.

Yuu will be taught at home, under the actual -uper-
dslon of a group of Retle executives amd englneers, withr
4 course of practiesl amnid np-to-date cralnlng, endorsed bv
slxteen uf the largest anc moat progressive Radio manu-
facturers, among  whom  are—Brunswiek, Crosley, Fada.
Philco, Majestle, Stremberg-Carlson and Zenith.

Where only hunderds of nmien were employed In Radlo a
few vears ago thousands are employed twdsy. Where unh
a hundred jobx pald $30 to $35 4 week a few year- ago,
there ure thoussnds of suel jobs toduy. and there will be
theusands mote for rrained men in the next few years,

If you are Intepeated I betterlng your pogltion—if s
want te get out of a small-pay. so-future job. Inta gond
pay, big-future work—nll in the coupon below and mall
oat once, as men agre being enrolled for thix tralning
now.  There will he ng obligation. And it will cerialnly

RADIO

TELEVISION
TALKING PICTURES
SOUND SYSTEM
PHOTO CELL WORK

AT HOME —and get

into the world's fastest

growing and best pay-
ing Industry

[

to the

ray you to Investigate.

RADIO AND TELEVISION INSTITUTE,
Dept. 62, 2130 Lawrence Ave., Chicage.

..Pleaso send ma a copy of your Oppertunity Book and
fult particulars of your plan for helping men into goed
pay positions in the Radlo fleld.

Name ..........ccivinnnaian. 800000060000066004
Address ............. Saaaaaac Doaaaa BaoAnoaaacoas Boaa
City. ....... Bancaaaa6e BRaAas00s State................

Free
|
|

Every Manufacturer, Dealer,
Distributor, Serviceman
should have on file the

New, 1932 Edition of the

CLAROSTAT
CONTROL HANDBOOK and CATALOG

containing complete specifications on Cilaro.
stat Variabie Resistors, Volume Controls,
Tone Controls, and Voltage Controls to- |
gether with complete information on their
use in experimental, service and replacement

rk,
Write Dept. R.C. for Your Copy
CLAROSTAT MFG. CO., Inc.
285 N. 6th Street Brookiyn, N. Y.

= = |
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| ANALYZERS ;

How to UseThem

with full Tnstructions and descriptions g
et .nﬂyuu, ybe chdun, ouil'-

and Useful Book
for Service Men—

ERE {is the latest book, and one of the most

fportant which we have ever lssued. It flus a

long-recogniged want fur there 1y not a SNervlre
Man of a radietrician who has not an lmmediate use
for thls weirome book,

It ts the first Look that explains CONMTLETELY the
aperstion of analyzers. tube checkers, oscillutors, cte.
from a thoroughly practical standpoint, ‘The Dook 1s
ihtemded for Service Men of all classes, whether junior
grade orf  exhert Evervone will find a tremendots
amount of Hye “peat™ I jts pages, Notbing has been
left to your ewn ingenuiry; everything Is cumblete.

The contents

CHAPTER 1: Introduction;

The Problems of the Serviee Man
General Descripiion of Modern Receivers
The Need for a Radlo Set Anaivz v
What to Expect {rom an Analyzer

CHAPTER 2: The Analyzer:
The Fundaniental Itequiremerts of an Analyzer
The Switches or I'ush Butiuns
The Ammeter
Muitiscale Atmmeters
The Bhunt and Its Calibration
The D.C. Voltmeter
‘he Multiscale .t} Voltmeter
The Multiplier and Its Calibratlon
The A.(° Veltmeier
Tho Design of a Simple Analyzer

CHAPTER 3: Trouble Shooting with the Analyzer:
Classification of Trouble—
(1) External to the recelver
(2) In the retelier proper
{a} Mechanical troubles
) Klectpinal troulie
Detalled Analysis of Electrical Troubles—
(1) Tube Tesiing
{2) Localizing trouble
(a3 Dy past experience
(b} 13y actunl test of elrenlt
(31 lnterhretation of analyzer readlngs
(1) Tube (harts (use of)
{5) Cireult dlagrams {use of)
(6) Testing the power unit
(31 The nse of the analyzer in testing indlyvidual units
Additional Features and Use. of the Ahalyzer—
(1) As a modulated R.F, oseillator
(2) As a means of Uning up R.F. and I F. amplifiers
(3) As an output meter
Care and Maintenance of Analyzers
Conclusion and lirief Summa'y

CILAPTER 1
Tetailed deseriptions, photographs, and clrcuit diagrams

of commercial set analyzers,

Published by RADIO-CIAFT it
hag Included 1n It all worthewblla
information availahle to the tdie
setvicing profession.

We know that, If sou are at all

interested In radlo service work, you The
will send at once for thls rvaluable C
book. opy

Mail Coupon Today!

l-------------------------l
GERNSBACK PUBLICATIONS, fIne., RC-232
96-98 Park Place. New York, N, Y,

T enclose herewith fifty (50c) cents, for which
send me a eopy of your book “Radlo Ses
Analyzers and How to Use Them.”

NAMO covtonnsitiosbastostronsssrssossssssssronse

AJAress ..cc.cvscssnvrccccnnsescssasacsnsnosnanes

City and Btate....sissniserses iansc o neeassne
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A SELF-POWERED S-W CONVERTER

(Continued from puge 180)

The converter is housed in a wooden cabi-
net of the mantel-clock type. The outside
dimensions of the cabinet are 103} jns. high,
8% ins. decp and 121 ins. long,

Operating the Converter

There are four controls on the panel. The
main tuning dial is in the center, on the left
is the modulator tuning knob for fine adjust-
ments and on the right is the knob con-
trolling the D.P.D.T, switch. The power-
supply switch is located under the main tun-
ing diat.

To vperate the converter, the acrinl is dis-
conneeted from the broadeast receiver and
connected to the acrial post of the con-
verter.  ‘The output terminal of the eon-
verter is then connected to the aerial post of
the receiver and a connection is made from
the ground terminal of the converter to the
ground of the receiver. Both the converter
anek the receiver are turned on and the
switeh on the right hand side of the con-
verter is turned clockwise to connect the
converter into the circuit. The hroadeast
receiver is tuned to 1000 ke, and the volune
control of the recciver turned up. The miain
dial of the converter is then tuned until a
carricr is picked up and then the auxiliary
knob on the left hand side of the panel is
adjusted for greatest volwmwe, The volie

control of the receiver is then used to level
ofl the volume of the signal.

All values of parts used in the construe-
tion are marked on the diageam of connee-
tions, No dificulty should be experienced in
making this converter function as the design
has been reduced to the simplest form pos-
sible.

Fig. B

Undevwicw of the very compact converter,

This eonverter has heen placed on the
market by the Radio Service Laboratories
Co.

Schematic diagram of the S-II° converter.

Al
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coils, for auy one Pand. are wound on a Siugle

form, thus making wave-band changcs an casy matter,

OPERATING NOTES

(Continued from page 501)

conceded that the reason for the former
complaint was the same as for the latter.
This is fuirly ohvious.

A magnetie pickup was coupled to the
grid of the first audio 227 and record repro-
duction attaonpted, which proved to be free
from any distortion.  The same pickup was
coupled to the detector 224 and wgrain the
amplificr used to reproduce the record.
Ilere, however, noticeable  distortion  re-
sulted.  The detector eirenit was checked
and after close inspection, it was found

that the gray carbon resistor connected from
sereen to chassis was not 125,000 ohms as
listed on the eirenit schematie, shown in
Fig. 3, but was close to 14 meg. When
substitution was made with the proper size,
proper reception and reproduction was had.

Rauther peculiar about the whole affair
was that detector sereen-voltage was not de-
creased any noticeable amount when  the
lower value resistor was put in. However,
luck of the proper resistor resulted in gen-
eral detector unbalance.
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PUSH-PUSH RECEIVERS

(Conlinned from page 150)

34 mae for the "B snpply. We can there-
fore see that whercas we can obtain quite
i kick from the two "33 pentodes in push-
pull, the plate current and filaent drain
make them impractical for nse.

o , .
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Fig. L. above. Characteristics wf the 37,

Fig. 3. below,

The 30 tube’s characteristics,

B Fig. 3, we have the curves for the ")
tubes in the push-push areangenment- —where
it can be elearly seen that the power ouljmt
available from these tiny general porpose
tulies is 1000 milliwatts when operated in
this conneetion.  Furthermore, it shonld be
noted that the average plite current drawn
will be of the order of Tt e, for the two
tubes, bt beeanse of the faet that the N
nal is net always at its peak power the
enrrent drain during operation will not ex-

ceed an average of 7 oor 8 niilliamperes for
the two tnhes. This is not only casy on
the B hatteries but we have achieved our
power outpat with the small tube o0 the
line which permits onr deawing hut St-arnpn
for the sin-tube veceivery, shown in Fig L
This is well within the limits of the air-
cell hattery. The plate voltage  denuands
total 1575 volts and a negative hiasing po-
tentinl of 15 volts,

Hlere again it is not necessary for us to
crploy a special transformer in order to
improve the possihilities; for o transformer
devised for operation with the "#5 tuebe will
*stand  the gaft™  In view of the mneh
higher efficiency obtainable where truly effi-
cient matehing is available, it is to he hoped
that manufacturers witl shortly swpply in-
put and vatput transformers traly snited
to the reqrirements of the push-push anpli-
fier.

In closing, one eanment secins in order
as many have asked why greater power out-
put eould not be obtained with the "45
e tTEAG etey Bf used in the push-push
connection. The difficulty Lies in the taet
that thexe tubes do not operate in o satis-
factory manner in the poxitive grid raonge
it which push-push operation swings the
tubhes.

The writer has smne faith in the possi-
bilitics of the pentede when thins operated
but as vet has not been able tn evobve the
speeial cirenit arrangenwents  necessary o
undistorted operation of The pentode tabes
inc the push-posh arrangement. Te feels not
mverhy optimistie in sayving that  within a
shovt tinee the data on such opevation will
e fortheoming.,

Fhe present difficulty with the bae-inped-
anee power tubese—such as the "7 and the
15
drawn s preat  that wnless the inpnt
transforiner feeding the push-push stige is
of exceedingly nw ratio, the grid resistanee
will be rellected into the plate cirewit of the
preceding stape-—plaving  “hob”  with  the
(uality.

Sl
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A RESISTANCE CALCULATOR

(Conlivned from page $82)

To make o measnrement, proveed as fol-
lows: referring opain to Fig, 2, the anhnown
resistance s connected to the terminals at 3
and b,
the vemlings as the cnrerenl st will have
no eflfeet whatever upon the voltage. M-
inge that the vesisbinec is not known have the
switeh at Ahe left open thas catting the
2500-olun resistanee into the civenil. Move
P oto the vight as far as possible,
thus decreasing The voltage te a0 miinimmm.
Plig into the T10-volt lighting civeuit. Next
niove the valtage adjnstinent to the left until
the voltineter indicates 1evolts, If the read-
ing on the millianmeter is low, close the
swileh and forget abont the 2500 Ghins, ‘The
miost

There is no need for haste in taking

the arm

conclnsions arvived ot
when nsing that part of e cuve between
2 and 3 ma. Therefore, shauld the meter
show less than 2 s, move the voltam up
until it comes within these limits

acenrate are

Nssume that it requires a potential of,
s, M valts to |n'n(|||1'(' the cdesivred enrrent
How, and again for pnrpose of explanation,
assine that this ewcvent s Fotpwing:
the vertical B-mae line to the point where it
interseets the curve, and looking left along
the horvizontal line intersected at this
point. it s found that the resistanee value
lics: between 3000 and 1000 ohims, A
cieh horizontal line vepresents 100 oluns, the
eaact valoe ds 333300 This wonld bhe tene if
the valtape used was 10; as b
volts were nsed simply mnltiply the vesnlt
by 4, piving 182320 olins as the resistance.

In this manner, one envve is used for any
mltiple of 10 volts by simply mmltiplyving
the resnlt by the nltiple nsed. Using 50
valts, multiply by 35 or using 90 volts, nnlti-
ply by 9 Ay valne enn he measured wath
10 volts boetween 100G and 10000 oluns and
taken direetly from the cna

BTN

Hso

B

however,

lies in the fact that the grid cnerent

503

Won'tl Ever Get
Ahead in Radio?

rourcss in radio is determinedl purely by Euotwl-
edoe. Even practical expericnce doesn't help if you
haven’t got .4 Fi'l.l. KNOWLEDGE OF RADIO
PUCNDAMENTALS.

There's more o ruwilo than  just knowlng

HOW to jepair of rondrort apparatus—you've

goL to know WHY it operates afler you do.
. '|:.: Jmen wha  are  striving toward a REAL
FUTURE, in Radio-—whether as Service Men, Tac-
Eugineers. ‘I'ransmission Men, Operators or
st Lngineers  we offer an endorsed course
raining that, by feaching DARIC RADIO EN-
{.E.\ SERING, makes you fit to hold these important
b,

Ger T DetamnLs

Tl compon bring. anw interesting  bookiet and  Tull
Peobicnlars by rotorn afl, Noo abligatlen,  Mall it now—
while 3ol think of it.

CAPITOL. RADIY ENGINEERING |
INSTITUTE, [~c. I
TH4ith S aml Park Rl N W, Dept. B-12, |
Washington, [ (. l
Without ohligation, please send me details |
almat your home study training in J Radio or |
|

|

|
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|

|

|

|

|

|
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|

|

|
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Service men make $90
extra per month instalting
AMPERITE. Send $1.62, to
Dept. RC-2, for complete

e sample and sales
@ helps,
K,

Hon

fj.:r;.r "y JAMPERITE (Grporation

561 BROADWAY., NEW YORK

l.J. ||.H

\ P

\ o PERITE

.. 4 Self-Adjusting
~*1INE VOLTAGE CONTR

£ _/_.Sé[ -f_ "?__"3 b 7 0"'[:"‘\.'_
ALUMINUM BOX SHIELDS
Gonndne A0y . sllverdip finish,

Ty by €1 %9 11 i ox A, BRLI0 X
T oMunlter <lze & .3 X A x5 Ol

=

SUiel ] olike piotore on rhelu ) $1 o0,

Any Size to Order. 12 x 1%, Alum, s g

Gonsenerk tubing. dioe: 3 pwoint single
witeh, 1% 00l Rukellte  Con-

1

tlene e 1 wart, W 000 Varfable, &5e:

RO UChoke, e, Twe Wat I'nsh Bulion, 235¢,

"BUDDY" TEST PRODS.
=1 —— Aiways

using
phonograph needles, 1-ft. wires,

sharp  pointed,

tolored

spade ot phone 1ips.
lead,

nipples  identlfy  each
== 21.50 glr.

We <pecialize in radlo parte
exvlusively—parts furni<hel for
any kit in any magazine
Carning « gees for Set Testers

Shalvarrs, Portabie Rets

RADIQ MAN, ine_

RC-232 New York, N. Y.

LS

89 Cortiandt

BLAN, THE

St. Dept.
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p— — And NOW

How 10 BUIlLD

AND

OPERATE

HORTWAVE

RECCIVERS

SHE greatest book of its kind ever published,
HOW TO BUILD AND OPERATE SHORT
WAVE RECEIVERS is the largest and most

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
wealth of material on the building and operation, not
only of typical short wave receivers, but short wave
converters as well,

Dozens of short wave sets will be found in this
book, which contains hundreds of illustrations; actal
photographs of sets buili, hook-ups and diagrams
galore,

WE SAY—AND REPEAT IT—THAT NOTH-
LNE(FEOII'IIEKE THIS HAS EVER BEEN PUBLISHED

. Th_e book comes with a heavy colored cover, and
is printed throughout on fine-class bound paper. No
expense has been spared to make this the outstand.
ing volume of its kind, The book measures 715 x
10 inches.

_This book is sold eonmly at such ridiculously low
price because it is our aim to put this valuable
work into the hands of 50,000 short wave enthusi.
asts during the first few months of 1932,

T e e T

08 PARK PLACE
NEW YORK

SHORT WAVE CRAFT Tees-2
9G-98 Park Plage,
New York City.

————

Centlemen:— Published by the publishers of SHORT

1 encloae Dierewlth Uy (30e) cents for wblie plea-e I WAVE CRAFT magazine. This alone will
>

l el e upen pmbilearlm, W y ot juur e _In.._ul: be your guarantee that it is a really e
I HOW T BULLD AND OPERATE  SHORT WAVE I while publication,

RECEIVERY.  (Send ueney  order, chieek, cash, or dew . N

SR, Rtampt. Heglster detter 00 16 comains enreeney . We know that if you are at all Interel'(ed

or S1anIps. ) in short waves you will not wish to do with-
out this book. [t is a most imporant and

INAMIC  wv et vaeensresasstsrsbsntnsserrsnebssbosassnnstay timely new radio publication.

AT L T TR L T R R

®
Ity and S1ate

;UTOMATIC A.C.-D.C. OPERATION

(Continned from pege +71)

of the conneetion in order that the plate aaf: 5, O8 and €9 are filter condensers,
current will not serionsly modulate the fila- fhe first two Laving a capacity of 2 mf.
ment current and ciuse an appreciahle e and the last having a capaecity of + mf;
to bhe heard. A detailed diagram of the €10 and Cll, R, bypass condensers of
method used in connecting the filaments is ozt eachs C12, C13 and C1é are audio
sown in Fig 20 1t is seen that the plate Macking condensers of 5-f,

current returns to the »B7 minns through
the center of each series-connection of tubes,

Operating Precautions

1t shondd be noted that the receiver is

Construction Details not gronnded, as experience with 1.0, sets

Tubes V1 oand V2 are type 22 Aveturusg !l:ns l:nn\iln'vll the writer that lli'r'l'l't grounul-
V3 is a type 263 V4 and V5, type 28; ing is not neeessary and provides another

15-volt, souree for the origination of trouble. When
used om AC, one side of the line is al-
witys gronnded aud - theretore conneets di-
rectly to the filuneat.

sngle 75-ohi unit; R3, 200 ohmss R4, When operation on DO s desired, care
meg. variable resistors 1’5, 25-ohn variahle s'lmnl.(l he taken that the polarity of the
resistors K6, 2o-meg; RT, Lomegs RS, line is correct

25-e.

Tuning coils TL, T2 and ‘T3 mnst be made HANDWRITING ON THE WALL

by the constructor. Fach is wonnd on a T is perhaps a foreeast,—that recent ex-
tube 11, ins. in diameters the primary havy- l peviments  eonducted by Captain Faton
ing 30 turns and the seeandary, 112 turns. when he veeently flew over Pittsburgh in
Induetances 1.1 and 12 are W, chokes,  his hombing plane ancd, by projecting a beam
the writer has used Samson with good re- of light  from speeinl  250-watt, 50 1h.
sults. Coils 13 and L4 are audio-fregueney searchlight, 18 ins. in diameter, actuated a
chiokes having o value of about 15 henries, light-sensitive ecell, and, in turn o flare,
15 are the Gilter chokes, and may have the  loeated atop the William Penn Hotel. Ter-
same valne as the AF. chokes 13 and Lt haps fiture demands of war will eall for

The tuning condensers C1, C2 and C3 are  a speeial corps to scour all arcas accessible
variable amd have a maximum capacity of  to overhead light beams, for possible photo-
00035-mf.: C1 is a fixed condenser of 00025- cleetric cells wired to caches af remote
mf.: (5 and C6, fixed condensers of 006-  explosives,

and V6, type "o, All bave A
As-wnpere filiments. Resistors R1 and @2
have resistanees of 300 and 100 ohms, re-
spectively, but may be combined into a

5-
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“CODE WIRING”

(Continned from puge $73)

asks for a little ¢lear thinking on the sub-
jeet. Yet there is no doubt in the writers'
minds that a few more fires eauscd hy “hay-
wire” radio installations and perhaps the
life of a child or other person resulting, will
cause some member of the legislative body
of this city to introduce a law doing away
with unlicensed electrieal work,

Hunen nature heing inclined to swing to
extremes, it is possible that this hill will
also do away with “junk-shop™ radio sets,
anetion radio steres, the use of seeond-hand
material of any kind, and other conditions
that Cortlandt Street has ealled into being
generally,

The Underwriters' Viewpoint

Mr. Corlies agrees with Mr, Whittaker
and adds:

“The most casnal inspection of the appli-
cations filled out hy students enrolling for
radio courses in the various schools show
that few of these are from the cleetrical in-
dustry,  Many are from classes of life
where no tools of any kind have ever heen
used,  How can we expeet them to become
expert mechanies aftter three months in night
schaol?

“Radio courses are all right, The thing
to hear in mind is that any conrse of school-
ing can, at besty only be o start inoany
career,  ven a college graduate, after four
vears, must start at the battom of his ealling
and learn to apply, in a praectical nanner,
the knowledge he has gained in school, S
should a radie man, finishing his course and
embarking upon a ficld which is a branch of
the eleetrical industry, learn the rules which
the experiences of others befure hime have
found necessary to follow,

“An eleetrician helper soon learns to re-
speet amperes and the cemperature of the
cleetrie are. Shocks from voltage on the
110-volt lines, which seem to he the great
danger he ig facing in the popular imagina-
tion, really mean very dittle to him. In a
very short time, he is placing his fingers
across the line to test for presence of volt-
age, rather than dig the test lanp out of
the hag.  But amperes overloading wires
hurn his fingers, melt his serew driver to
sl in a short eivenit, singe the hair off of
his hand when he closes a large switeh with
his handg and send him home with a bandage
over his eves for two weeks when he sees
the flash of a 100-ampere fuse hlowing out,
as he grounds a live sevvice leg.

“Thus the presence of a potential Mrs,
O'Leary's cow in every pair of wires con-
nected to the street service is carly recog-
nized by hing and he will agreee with the
Underwriters in asking that all live wires
he protected from mechanical or other in-
inry.

“1 wish to add a few words to Mr, Whit-
taker’s statements about tacked cord about
haseboards and up walls.  Children at play,
i dog nibhling, a eat sharpening her elaws,
a sharp-edged objeet falling across the wires,
any other of dozens of eaunses may produce
a flash that will ignite the insulation and
start a fire. If this ocenrs while there s
a person around with the wit ta immediately

(Cuntinved on page 506)
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1 T “Comeeries” Makor Tofry Brogdeau Set A Short Ware Recerver

e
On All 4-Color Corer
ar 97x127 1n Size

Newsstands Qucr 200 [lestrations

R;\PIDL\ increasing each day are the number
of experiments in the Shert Wave field—de
velopments which are hrmgmpz to this branch of
radio thousands of new “thrill seekers.”  Experi-
menters, as in the early dayvs of Radio. :u.':nn have
the 0|Ip(|rtumty to ln'mg about tillrrnlg new inven-
tions. Read in SHORT WAVE CRAFT, the
Virperimenter’s Magazine. how vou ean bunild vour
pwn Short Wave Sets. hoth transmitters and re-
ceivers.  SHORT WAVE CRAFT is exclusively
a short ware wmagazine—the kind you have wished
for so long.

Interesting Articles in the Current Issue

How to bnild New “Plngless”™ 8:W Converter for
Brondecast Nets
Inexpensive I'hone Transmitters
xperimenting wi th Ouasi-Optical Waves,
Practical hints en A.C. aperation of S-\V Receivers
Smglc Slrc h.'lnk Traunsmission
|m|1 T imple amd Inexpensive
Receive

Keying wllh a “Vacnum Contact” Relay

“Amateur Band*’

SPECIAL OFFER COUPON

RC-2

“.HnPT \\' \\ E CRATT
98 Park Place. New York. N. Y.
1 enclose herewith my remittance of $1.25. (Can.
ada and foreien $1. 50) check or money order pre-
ferred. for which you are to enter my subseription
1o SHORT WAVFE CRAFT far One Year., alsn
send me the last two issues gratis. I understand
1kt the regular suhseription rate is $1.50 :lml this

offer will he voirl after January 31 HOR'Y
WAVE CRAFT is published every other mcmlh

KNAME L iiennesnssoensssssnsssseraancnccnnns
ADDRESS .vvessrsossecssssssnorearroasocsenss

CITY .ovevvnvenonsnearss STATE..covviineensn

RADIO-CRAFT

“MIKE” MIXERS

(Coutinued from page 448)

Parts Used

Four Duo-type 300-ohim constant-impedance
pads (Clarostat);

One Weston 0-50-nilliampere meter;

Three 200-ohi variable resistors;

Three  25anf. Aerovox  electrolytice
densers:

One 2-mf. Aerovox condenser Type 207

One 4-mf. Acrovox condenser (electrolytic) ;

Three microphone mixing transforiners 200-
ohm input and 200-ohm output;

One mistehings transformer 500-ohm input to
erid of type 230 tube;

One impedance-natching transformer input
from plate of type UX 230 to 200-ohm
output;

One 20-ohm resistor (variable) ;

Five “on” and “off” switches;

One 45-volt “B” hattery. Burgess;

One 415-volt “C” bhattery, Burgess;

Two No. 6 dry cclls, Burgess;

Six two-way push buttons.

CODE WIRING

(Continued from page 504}

con-

extinguish the fire, little danage will per-
haps be done, but if noty a four-atarm fire
may develop. Most of this type of work is
done in the older types of buildings and
many of them are of tinder-box construction,
just waiting for the spark to start a roaring
furnace.

“Another practice is the use of 30-ampere
fuses on hranch cirenits.  Since these arc
wired with No. 14 wire which has an allow-
able earrving capacity of 15 amperes, a 30-
ampere fuse does not constitute a proper
overload proteetion; 15-ampere fuses hlow
becanse more than 15 amperes flow throngh
them and placing a heavier fuse in the cul-
out merely overloads the wires and transfers
the possible point of burn-out to sewe other
part of the circuit. Repairs at that peint
will always cost many
a fuse.

“\s a final word,
are eompelled to work too fast for
work. More time should be allotted to each
job, and radio set buyers, tiguring the enter-
taimnent they will receive from the set and
the cost to them if they were lo buy this
entertaimment at hox office prices, shoukd
not begrudge the money for a decent jub.
If they were to demand and get certificates
of approval on their radio installation as
hoth the law and their imsurance policy di
rect, the same as they get when they do any
other wiring, both they and the radie Serv
ice Man will he the gainer. We do not
guarrel with anv man’s right to miake a liv-
ing, Imt when this method of making « liv
ing involves possible danger to life and prop-
ertv of himselt and others, civilized life de-
mands that This man he snbject to whatever
rules are found necessary to minimize this
danger”

Fire Departments also have much to say
abont radio Service Men, as have also apart-
ment house snperintendents, chief engincers
in apartment hotels, master electricians like
the writers who have also been in the radio
business since its infancy, and a number of
othwrs whose lives or businesses are touched
by the Service Man.

times the price of |

T think that radio men |
poud |
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racy, we cannot guarantee against lhe possibility
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FEBRUARY SPECIALS

STOP SHOPPING. The lowest prices are right on this page.

E are anneuncing an important new (lemrlure this month,
Every month we will show on 1h.s page ceriain STAR * jtems,
which are NOT LISTED IN OUR CATALOG.
specials of which the (uantities an hand are not sufficient 1o cata-
log them. Once sold out, ne more can be had.

These

are all

No one undersells us.
chandize,
satisfaction on every transaction.

offers. ORDER NOW, TODAY.

Order direct from this page and save money.

We meet any price on ANY NEW Mer.

1007/
Take advantage of these special

NEW!
“LITTLE

that \\ill \\I(ll\lhl\l
the strain of muilern
outpint  paver  thbes
ey e r mannfactured.
i et pnrmhl.- anl
Measures hut 'y In
long aver-all, havln:z n 1% in 1lia|-nurm
and welghing but 1 Ihs, “The “Little Giant™’

hag, wueer test, ae nally Nomded a ten-ronm
apartment with faihfully repraduced n-ie
of virtnally  origh sl tine quullu Fiveld
winding bns a resistance of 2500 ohms and
may fherefore be e zized Il) using it a8 &
filter chuke in the oawer pack, thereby serv-
g A e uhl« e, This  last featnre
mmakes the Little Giam®* oveellently suined
for |nmnhhr A, sets, sloee BU dues awnay
: aml thus with eansider-
alde weight, wipped with built In entput
transfariner ta wark from any stamudanl m'.lli-
I

an

Suliable  for se
sutomobile recclvers,

put puwer tulw arra ment.  Spalfy
power tube or tnles nsed when worderins,
Shipplg weight 5 Ibs.  List Price $6.50.

No. 1549. LITTLE GIANT DY.
NAMIC SPEAKER..Your Price

$2.50

*RCA VICTOR 11-INCH
DY NA'\IIC SPEAKER

For 110-20 Volts
60 Cy-lr Operation
X superior, luavy
duty unit embody -
inz all the fine
prineiples of eon-
struction  awl
operatlon typical
of all RCA and
Victor iadi
equipment. I

slgned  especially
to  accommmlate
largue thea'res
halls. armorjes
aml outdonr stad-
inms. Tnelmles a  completely  shlchled,
heavy huty power transfurmer fecding a type
280 full wave rectiticr whirh encrglzes the
fleld ¢oil wlth smoata, unfailin? enrrent.  in
addltlon this cunent s thoroughly lltered
by an R mfd. clevtrolytic comdenser which
calnpleteiy rednees lmnl th an absolute mini-
mim, A apec
tarmer. to ap e cut ot anv gtandanl ar

ratgement of power thhes. I« furnished with
each unit (speeify the type of power tube or

b omblided when ofdonne, Both
speaker and  electric eords and | lm.:. Are
supplivd with spwaker as i the reetl

fyins tbe,

The over-all dimeuslons ave 12" high, 12%
while and 87 deepn Provkiled with adeauate
mount g faciil*les.

A n'nrmuuu-ll euhe Inaure. strength aml
durabilits under the wmost pawerful  oberat-
ing comdptions. Capable of hamiling a tre-
mendous  amount

of yolnme without distar
tion., Deslencd for 1in-20 galts 50-60 vyeles.
sShdpping woight—:12 1bs. List Price, $25.00.
No. SPY056—RCA Victor Dy-

namic Speaker, Vnur Frlce $13 50

World-Wide Short-Wave Set
NOT A CONVERTER

A perfect
short-wave

for use hetw
arl 200 meters. To
mit intn operation,
tonnect antennk,
gromnl, 1% valt 1
amnd two No, 6 oalry
cell “"A” balleries,
amd hewdphon
the pasts pravi
tdue in oa tape
tube, ad tune
An inkenions
it makes

radlo
receiver

Inl
cie-
e
hle a 4-.onl single-windlng plug-in design,
Thls ittle insimmens has the same sensitiv-
ity as mauny ble, shichled shart-wave recely

ers casting ten times
amilifler may
valume Complete with 4 plug-ln
Has fine vernler d(dial fur precision tuning.
Never has a first olass short.wave set sold
for 20 little money.  This shorf-wave sef |
measured S16xTxl tn, hilgh, over all,  Ship

weltht, 3 Ihs.  List price. $12.50.
$6.25

as
he ad led

A power
degree of
Colls,

much,
for any

No. 1666—World.Wlde S..w. Set.
Your price

R SERVICEMEN'S SPECIAL
TEST PRODS

Here's what every

gervheeman wnd

experimenter has

been warltme for

-—lul. leads that

PIERGE

THETOUGHEST

OF WIRE IN-

SULATION AND TAKE VO LTAGE AND
OTHER MEASUREMENTS WITHOUT THE
NECESSITY OF STRIPPING WIRES.
T test prods are so constructed llut in
stead of the usual pi stable
ks, capable of secy ateel

14
phonogranl needles, are permanently uttached

o the ends

ot the lnsulated handles,

use of these prods completely eliminates the

introduction
caused by

of errors

meter
toor-contact resistance or resls-

readings

lam-c resulting fron the presence of dirt and

krit,

Fue feet of tlexiblo

colur-coded lends

cornrely salthored to the metal chaek insures

permanent amd posjtive electrical ¢ontaet,

The

other ends of the test leads are proshided with

anwenient U

ol weight

suaped rennectlon lugs,

Ship-

14 I List Price, $1.40.
No. SP9055—Servicemen's Special
Your Price.....

Test Prods.

$ .35

The |

¥ FLECHTHEIM PORTABLE
VOLTMETERS

Fleehitheim  suierlor  bullt
instrumenrs have well earn-
el a reputation of reliahility
for their unusual fe and
accuracy  n artual  Use,
‘These valtmeters which are
available  In two Ty
namely. 0 to 300 volts I
and 0600 golts ACTHY and
whirh have an inteinal re
sigtnnee of 60 otnns  per
volt are st
s eonstructed inoa niy
baflshed protective shieid
are evenly and wecurate
although the ranike [s higher !lmn 400 il

the comparatisely low vol.age of 3 can be
vaally anl gnite accurately recanded. Faeh
neter s of the portable type, b prosjded
with canvenient mounting rings tor hanging
wit walls ar lest panels,  Sulib complete with
5o flexible test leads provided with plos-
phor hronze, bon-currading test thps and non-
breakabie  color-cudal  Insulated  hamdles,
Shinlenz weizhit—1, 1h.  List Price, $7.50.

lily ami attrae-
lated, highly-
acales

No $P%052—0.600 AC.DC Voll-

No. SP9051-—0-500 DC Voltmeter.
$3.25

meter—Your Prlce [T

FREE 76 Page Radio Treatise No. 24
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SERVICE
TREATISE

just

haak
of new

tron ('l

q>g<
czOs
!mczn
omOnm
=4

»=|
<

ents,

This

100 New Hook-Ups, ete.
675 [lustrations.

The new Winter editlon of onr RADIO SE
TREATINE.
fune

Ereatest ok in hrint-
It «on*
In
FOUND ANYWHERE

sections are the

PHONO-PICKUPS —tui~ ructionnl Linta of SER.

TREATISE —\ml

ful data, etc.. etc.

veritabte mint of radlo Informution which will he
of lutinite ahd everlasting salue to you,

WRITE TODAY.

VICE
larke as uur fortmer one, has
[T T It i3 paitively  1he
NOT JUST A ' NTALIK:
editorial  seetion—a  veritable
saluahle Inforimation NOT
ELSE. Mmang the wealth
tevhndeal informaum 1sted in the editurial
Tollowins: 1932 Conplete Radlo-
aracteristlcs SHORT-WAVE TUNERS .l

o lee s
oft  the

ains a large
Irelf-—with

TEST OSCILLATOR—ALL ABOUT
ROLS—SHORT-WAVE ADAP S

TR
ET SHOHT-WAVE CONVER
oLD RADIO SETS.—LATEST
AND NTODE TUBES.—
REcEIVERS —VACUUM TUBES
dozens  of new  radio experi-
hints to Servleemen, valuable tahles of use-

~2
=]

oL

haok 1s not just annther eatalog but a

Enclose 2 cents for postage,
Treatise sent by return mail.

6 MONTHS GUARANTEED NEONTRON TUBES

a6 MONTHS IFREE REPLACEMENT GI'ARANTEE
X, FROVIDING TURE L1GlHTS!

All tulies are ecarefully

mvller testedl hefore shlpment, and carefully packed Do not
canfnse these HIGH QUALITY tuhes with ans ather "'low
priced”™ tubes—our Jow prilees are possible heva e we do a
YOLI'ME husiness!’
Cholce | Chalce nt ] Choice

226 112 22

227 | 2000 190X ‘ 210

1710 | [y -1ee 250

201A ! 224 231
60cea. | B9cea. | 70cea. | 1.58ea | 1.0Bea. | 1,08 ea

R.C.A. LICENSED TRIAD AND PERRYMAN TUBES

These nativantly advertised tubes are snaranteed PNUONDITIONALLY for six mouths.
The prices are siikhtly higher that our NENXNTRONS hecause these tubes are of much

better quality.
Cholee l
Price
63¢

=

nliflers.

May

Choice
Price
80c¢

Price
75¢

See iisthug above for tube numbers.
Chalce

Cholee Cloice Cholco
Prlca | Price | Price
$1.26 | S1.15 51.i5

AMPLIFIER

twa-bittan mleraphones,

unlt nrovides a "
varighle vohone

furmer,
recentacle A

neat nulal-*hh'hlm (nee heanlifully
and with polished ala
M measures GRaat Mg
amd I~ provided with saft rubber fe¢t, »
rolt microtihone  battery

in hlack
faee.  The

¢ implete with
lzht=—10 lbe,

Shlpping we

ml switeh,

1%

1ser’”

igned to ”

weak mieroph

This pr

fantrol A
all runra

List Pri

No. SP9057-—Mlerophone Pre-

Amplifier.

Your Price

% MICROPHONE PRE-

An extremely compact
and eficient unit ole-

LI

rents to Dr oy
witich  wlll correctly
mateh the Inpur

stages of all type am-
be used with elther one

ur
« amplifier

sireult with trans-

nd battery
ined

ce, $§5.50.

*s-?()l:1"1;‘\1'1‘1~:|n' PHONO-

MOTOR
At last a REAL

% battery motor—

t
= needs of remi
et portabley  an

poftable ad-
dress systems espeelally lnmnil.nlung ol MY-

i vehleles, Tt will eaally amd ceonomically
aperate fln 6 volt storase batt or Ahe
ciaivalent tnoalzy eelis,  Drawa very  little

current.  The entlre meter is flexibly pivot-
edopont o cast metal frame it m held tant
at all thime< by a compensathne spaine, thns
assurlng positive contact of the frictlay drive
weatT apalnst the inside rim of the furntable

Ml arranzemenl was desizial to over-
wre the effects of humps and sars ex|eri-
enced iy moving vehleles.  The motar i sold
camplere wlth 10 . turntable, manntiog
Mare aml motor switeh aml speed contral,
Shippine welzht—1n 1hs,  List Price, $15 00,

No. SP958—6 Voit Battery Phone-
Mator. Your Price $2'50

X WEBSTER *250” POWER
AUDITORIUM AMPLIFIER

Contains 2
Stages Su-

per Power
A.F. Am-
u]lﬂcahnn

NOW $ 18.00 Less Tubes

ONE OF THE MOST POWERFUL SUPER
POWER AMPLIFIERS EVER MADE.
i.lexl for theatres seating approximately 3, 00

people, danee hals, schools, levtures, hos-
nhals, awlltoriums, outdour uumerln:\, ete.,
ete.  Mhe zlgantie power ixoar all times
within for that wat'er it can be
sl home, as the volume can be
resulated down teoa whisper!  But most

the QUALETY OF REPRO-
DUCTION 1S AS NEAR PERFECT AND
LIFE-LIKE AS POSSIBLE! 1TS POSSI|-
BILITIES CAN BE SUMMED UP IN
THREE WORD: ABSOLUTELY DISTOR-
TIONLESS VOLUME! The full henefit of
the 130 yl'~ produced  1s ahtainei.

This fabwms amplitler i nrovided with a
Tigh quality inpat tranfoomer lor warking
from a phonosraph pick-up or single or 1lou-
ple buttom microphone,

The tubes vequired are 1 726, 1 '50 and
T %1 rectitier. Where the maxitaum oirtput
1s not required a "10 masy be substitured far
thoe '3 in the outhut. Antomatle adjustment
takea care of the discrepancy in voltiges,

The winlistarted power aulput is 25 watts
—ENOUGH FOR FOUR DYNAMIC RE.
PRODUGERS. This degree af pimer outhut
proskdes  <atisfuetory  coverase for  audito-
ciwms  having volnme of 25,000 able, feet
when gsed with a dynamle speaker having a
ftat baffle hoard. 50,000 cubic fret when
used with a speaker having a directiunal
hattle or hotu,

Over- nllﬁdlmenslom are 157 long hy 1n~

imbortant ot all.

wide by 4% e, shipplng  welghi— 31
Ih~.  List Price. $35.00.
No. SP9059—Webster *250" $l 8.00

Power Amplifier. Your Price,..

* JEFFERSON POWERPACK
—CHOKE UNIT

For 26,
TIA _ and

Tubes.
This wnlt con-
slsty of a stan
dard Jefferson
Power  transfor-
anhl a 30
uhm

27,
‘80

nier

are manntal in
a stundy,
tart, metal case,
equlpied with convenlent terminal ~trips ami
mountlng flances  JUST THE THING TO
CONVERT OLD TVPE BATTERY SETS
INTO MODERN ALL-ELECTRIC AC RE-
RS.  “Ile lrun~funner will
safely hamdle 3-2286's,
an "80 rectifier.  The til er nlmku of stan
dard desien and lras sutfielent 10 reaistanee
to cut down the high voltase t. the requisi o
120 valls fur the plates of the 171N power
tubes.  The oniy additional parts necessary
fo ecanstriet a2 comblete power pack for, AC
receivers, b Wer ampliiers or publie adilress
aystenis wre a fliter condenser bank aml a
volteee atlvider,  These latter anlis can be
furnished ub norenuest.
Camplete Instruetion for hooking up and
wirin s i~ sapriled with eaclo umt,  Shipping

welght— 10 Ths  List Price, $10.00,

No. SP9053—Jefferson Power Pack $2 75

Chnka Unit. Your Price. ...,

*Guaranteed 8-Mfd. Eleclro-

Iytic Condensers

Julicimi-y used in many parts of

an¥ RTI. or A F. elrenlis. jn power

nacks, In dynamic speakers, they

will rnnorm miraclas ia eliminating

any trace of abjectionable A.C. hum

or  ather  ineldental

These  electrolytie

partlcularly  recommended for 250

posser  bitche W' ere the working

voltage of the untitered X €, is R00

volts, fwe electroly le Cotplensers in

serles will stand un indefinitely.
Kasily mounted throuzls the use

of a hayonet socket hase whieh |s

equipped with a “‘pcilive contact*’

ilsturhances.
comlensers are

apring. Totally  shilelded aml pro-
tected hy A conger cap. 8h ilmln;.,
welght—1 1. List Price, $2.50.

No. SP9354—Guaranteed 8 Mfd, Elec-
trolytic Condenser. Your Price..

“ $.49

WE ARF A WHOLESALE HOUSE

remittance, which must accompany all

Send money order—certified check—U.

AND CAN-
NOT ACCEPT ORDERS FOR 1LESS THAN $3.00.

If C. 0. D, shipment is desired, please remit 209

orders.

S.

If full cash accompanies order. deduct 29, discount,
stamps.

Radio Trading Co.
23 West Broadway

New York, N. Y.

ORDER FROM THIS PAGE.
prices from time to time in this mazazine.
big FREE catalog for the greatest Radio Bargains.

You will find special
Get our

Should you wish gnods shipped by parcel post. be
sure to include sufficient extra remittance for same.
Any excess will be refunded.

com-

2-1710 s amd [




$100,000 Speaker Sale!

Included in this tremendous speaker sale are the products manufactured by leading sSpeaker makers.
They are sold far below their regular list price because they were bought

new and shipped in original factory sealed cartons.

Every speaker is brand

in exceedingly large quantsties and our purchase price permits us to give you the benefit of low cost.

DUO MAGNETIC

$3.95
Dggul\.l.::’l\uct or Dyn:'t miic 3.95

Similar to Farrand Inductor.

Duo Magnetic Speiker

—JENSEN
3;-‘3;‘;{2%“ $14.95
- $12.95

- §8.50

A.C
Audlt ’l‘ulw
Rect.

A.C.—D.15
Concen Jr.
Tube Hect,

D.9—2500 OHM
D.C.
Field

$7.50
D.7—2500 O'F'{\l
ll')lgld $8°5°

D,15-~Midget Concert Jr.

2500 OHMS $4,75

MAGNETIC SPEAKERS
.IN BOSCH CABINETS

Due to the many hirttery opers-
ated  xets xtill in uxe  which
require Mmagnetic .ﬂpeuk.»rs, we
offer the following in the beau-

BIUIB H?Jsch eabinet, $4.50
Bosch e $4'95
R.C A $4o95
Farrand oo $4‘5°

BALDWIN
%ub- u]q(f‘r:g;' 280 s7 50
$5.50

2500 O H M—110
Volts Field

D. C. _
Less Stand $4.00
D, . 2300 OH M—110

Volts Field less
Outpur Traus $3-25

n. C. 2500
O H M—110
Volts

ROLA
A\\I. F.' Models . :
Maodel Q-00-C A.C. using
250 Rect, $9'95
Model K. Midget A.C. using s
280 Rect, _— 8'50
D. C.l Modlslls 1
2500 ohm LY. omtput . Trans.
1000 ol PUI°. Output  Trans, $4‘25
2500 ohm Single Pentode. Each

2500 ohin Push [Pull 238,

1000 ohin Single 238,

1800 ohm Single
for Bias,

Do Not Write For Catalog!

All offers are F.0.B. New York, and subject to pl"IOI'
sale. Terms: A deposit of 20% is required with
every order., Balance may be paid on delivery. Or,
deduct 2'/, if full amount is sent with order.

Pentode 300 ohm Tuap

R.C. A.100B

Famous R.C.A. 10008
Magnetic  Spraker  sold
tirst time at this cut

$4.50

B

OXFORD

A. C. Models

14" Audit us-

ing 280 Rect $12¢95
127 Concert D

nanie 280 Rec¥ $8095
9% Midget Dy -

wamic 280 Reet 37050
D. C. Modeils

14 5000 OH M

Fie](ql $8'95
117 25060 OTIM

Fivld ~ $4¢95
87 o500 OHM

Ficld 5 $3'49
All 8" Midgets are supe
plied with Hum balancer

PEERLESS

A, Modeis
2"c A.C. Using Kodel Dou-
hle Rect. and

2000 Mtd. Cond. 312.95
2450 $12.50

D.C. Model
12" 1000 O

Field 110 Voit
D.C. Line

$6.95

R.C.A. & VICTOR
Victor A.C. Audit

%‘llr:t()l:l with $l 2.2 5
Auldit-:’.s(')(;'Ohm 38095

Victor [V.C
Victor DO, Audit 2500

P u - $'7.95
C. A.
el win  §12.50

he e $5.50

1.C. 8000 ohm 300 V.

Field $4.50

antpnt
1nC. s00 ohm 110 V.

Fiela 12 $7 50 1

mﬂug‘d FARRAND INDUCTOR DYNAMICS

- llr.--":

Used on A.C., D.C,, and Battery Sets with Equal

Results
9" Model $5.95
6.95

12" Model
PENTODE ADAPTER

This Pentode Adapter permits the insertion of a type
247 Pentnde Power Tube in place of the type 245
tube. Simply remove 245 tube, and insert the

Adapter, and plug in the 247, sl.zo

OUR NET PRICE

GRENP ARK CO, Dept. R. C 245 Greenwich Street, New York, N. Y.
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III ‘“*AN ADDRESS OF DISTINCTION"'

important Business . . . Calls For An Impor‘l'anf Address
To the prestige value of an address of international reputation T'nk DrakE adds
many accommodations of very practical business value.
request, we gladly place at the disposal of the guest, quarters for large or small
There is no extra charge for this service. Mail | |

Cconlerences.
ad phout calls arc promptly dispatched .

services are available to expedite your business.

For mstanee . . on
telegram

. onunmlerous expericnced, skilled
Rates begin at 4 per day

RADIO-CRAFT

THE

DDAKEKL

CHICAGO

HOTEL,

Under Blackstone Management

THE SENSATIONAL ..

HOLLYWOOD

=" RESTAURANT <—
B'WAY. at 48=5T. N.V.C.

reel fed e,
-l- « NEW REVUE

BEAUTIFUL GIRLS
'lu Entertain You While You Enjoy
BROADWAY'S BEST DINNER
$1.50 $1.75 $2.00
Al Katz and His Kittens
After "Pheatre and Late

supper  Shows

12 and 1:30 s.m.

For Convenience and

Comfort

come to the Bismarck . . . right in the
heart of the Loop . . . next to the whole-
sale, financial and theatre district.
Large, light. outside rooms with super-
comfort beds . . . soft water for your

bath- . . . room signals indicating the
arrival of your mail national
reputation for Good Food . . . four
distinctive dlmng rooms . . . courteous

hospitality urging you to “come again.’
Rooms with bath, $3.50, $4.00, $4.50,
$5.00 and $6.00
Rooms without bath. $2.50

BISJMARCK

CHICAGO |

HOTEL
RANDOLPH AT LA SALLE

o,
LX]

% o%
ope el

o o e
wge ogeele

ol

)
T

L)
o3e fesle

.
s’

o,
e
%

“The Gathering Place

o0 .. OO .O O. OO |O O. OO .O O. OO .. OO OO X OO‘.O O. OO .. OOO

XAV

& At 999 hotels in Atlantic City

509

| HOTEL DIRECTORY
OF THERADIOTRADE

The Hotels on this page are
Patronized by the Radio
Trade. Make them your
Headquarters

One in a Thousand

of .2 you can get the same thing . , .
Cosmopolitan New Yorkers” = rooms with or without meals . . .
The RUSSIAN VILLAGE % o .

100 West 57th Strect % ol LU

New York City

Dining, Dancing, Russian and Gypsy
Entertainment,
LUNCHE — TEA — DINNER

No cover charge at
Broadcasting WOR

.".0 ] To el

any time.
Circle 7-9434

%0 6% 2% 6% 0% 4% % ¢% o% ¢% 4704 4% ¢%.a%
B X DD X DT T X ST X Dl B IX S

S
DX

o oo e ite

© 0 % o,
.” oo ge sjee)

s

THE
NEW
FLANDERS

THE HOMEY HOTEL
Finest Hotel in Times Square
Right in the Heart of Everything

‘ Times Square, 47th to 48th Sts.

East of Broadway
New York Giry

Rooms with Private Bath

| person ... $1.50
Rooms with Private Bath

1 persons 2.50
Rooems with use of Bath

1 person .. 200
Rooems with use of Bath

2 persons 3.00
l.arge Comfortable Suite — 2 or

3 people ... . 5.00

Special W uk[} Rates

FRED W. BIZEL. Resident Muanager

$1.00.

A Special Offer to
NEW READERS

Service has made

THE
CAROLINA
CREST

| The Thousandth Hotel

*Abed or at your service table
enjoy a delicious Tray Breakfast
WITHOUT CHARGE —in the
privacy of your own comfortable
l room while you glance through
your morning paper . . . then
wonder—as all our guests do—
how we happened to move your
| home to the

- CAROLINA CREST

North Carolina Ave., near Boardwalk

ATLANTIC CITY, N. J.

SPECIAL WINTER RATE
$3.00 per day

Every room with private bath—

Bed lamps and at least three windows.

H. L. EAIRBAIRN, Mgr.

Eight months subscription to RADIO-CRAFT for
Send rrmmam-e to RADIO CRAFT, 98
Park Place, New York. N. Y.
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WINTER VACATION

OR FOR A PERFECT HONEYMOON TRIP
The Cuban climate is delightful in winter. You will never forget
a vacation spent in the Romantic Old World Atmosphere of this

charming island, which is visited annually by hundreds of
HOTEL thousands of Americans.

ROYAL PALM

N lavaina

Located in the very heart of Havand's gay sacidl life
ord the luxarious home of visiting Americans. Over-
looking Parque Central and the Prado, it is within afew

™
4 minutes leisurely walk of shaps and department stores. ) \
SN YOUR CHANCE TO VISIT HAVANA ™=
L sl ECONOMICALLY 4
R ROYAL PALM RATES
?S 3 Reduced 50% this Winter
L'LE ! Havano i just a short inexpensive trip by luxu-
JQ F . . rious stearers, with special excursion rates ond
AR 7N frequent sailinas from New York . Miami,
T?, § Tampa .Key West or New Orleans-.. .. ..
P < Only 2 hours by Pon Amenean
1 Airways -Eipress plones from Miami

For complete informotion.illustrated booklets etc. write direct to
the Hotel or to our Chicago Office. Suite 422 .. 520 No. Michigan Ave.




Prices YOU can make

a REAL profit on!

GENERAL ELECTRIC
Phonograph Induction Motor
With 12 Inch Turntable

Designed to mect the deatund for a reliuhle. noiseless
t non-Interfertng  electrieally  operated turntable for
Dhonokrapl nd  radio-nphenograph  combinat 3 Has
doublle phize, compound wound induction roils and dise
type halubced armature, assuring qulet, smootis oheration.
Governor rcon-
trolled by lever
d  friction
dlse, setting of
w applies ¥
torque
for K1 M
Constructed  of
the finest of
electrienl  an
mechan ical
arts.  Equip-
with 12

inrh turntalle.

ar 110 Volt
AC

WEBSTER PHONOGRAPH
PICKUP

Will  faithfully

reproduce  all

/ frcquencies re-
corded on  elec-

trically  eut  re-

cords, Remarkalle elenrness, and volume nre
features that prove scientifienlly eorrcet dexign,
A volume control is built into the base of pick-
np, allowing full range af volume ontro
Cover of pickup 1 and arm finished in

bronze; back of head and.base finished in black

cnnmel.

OUR PRICE $3'60
Genuine PHILCO Power

Transformers

‘lleo Tart No, 3516, for I
A and others
2-245, 1-280.

ieo Models 85, 76, 77,
using following Tuhe 4, 1-929

An excellent repla enmnt lmn -
former for most o ets,
Green am bhlaek wlres, 175 V.

Yellow wire C.T. of 35 and :
Seconddury connections shown on
dlagram.

Size: 3% ;n 192039
long. 3% 495058
wide, B%in. 7989
high. 99 |08
1 and 2—5 V. (280);: 3—C.T.
of High: 4 and 5—High ;
6 and 10—2% V. (215); B—

C.T. of 6 and 10; 7 and 4=2%;
- {227).

OUR
) PRICE $3'15
Condenser Block for
Ma jestic
“B” Eliminator
Replacement for defective

hlocks in *““B" Eliminuators
identical in electrical charaeter.
istics and outside dimensions.
Can also be used in any make
“B” Eliminator as well as most
power packs

OUR PRICE

$2.10

Kolster K-6 Speaker

Magnetic  t¥pe 5 "'lk(
Ite 1 quality .
ume 10 _spare. u 1

ing \Wa uut ecabinel > 1‘ u‘ :d
with  highly  sensitive  oversize
magnet an delving unit.  Faitt
ful reproduction from the fain
est whisper 1o fullest volume of a

bruss band

List $20.00

OUR
PRICE

R. C. A. Loudspeaker 103

A beautiful speaker, superb in its
faithful reproduction. Molded
frame and pedestal resemble hand
carved oak. Mechanism concealed [HB¥
by attractive tapestry. B

(Genuine R.CA)
List §18.00

e $3 43

JENSEN SPEAKER

Electro-Dynamic

(Model D7DC)

10 in. '“Concert” D.C

These hum-{ree contain

pu h-pull  (rahsformer atul

Alradty to (he set no uulsul

2500 ohim tlel. 8 ohm rulee

coil A}

A.C. sets are huilt wr ll.C.

speakers  of this  ohmage,
the possibliltles  for r
placement with Ihiz real
good speaker are l.lnlmul

Aet qulckly. Quantlty
Tin
OUR PRICE $8'95

Fixed, Pigtail Resistors

OUR PRICE

OHMS

500 10.000 75,000
1.000 15,000 100,000
1.500 20.000 125,000
1.800 25.000 150.00(
4.000 30,000 250.4U

1.700 40,000 1 Mewohn
5,000 60,000 2 Meguhms

OUR PRICE 50C PER DOZ

Atwater-Kent Condenser &
Filter Block

For Model 37 and 38 Sets
Ideal filtering system for ANY]
make A. set using 171-A)
tube. Contains proper chokes|
and high voltage condensers. |
Flexible wire colored leads i

ame as originul.

HOOK.UT
Green wire to 2R0, biack te R.F. plate. yellow
to Power “I'ube plate, white to first audio by-
pass. white to CT. of 226 resistance, red to de-
tector plute.  Wire from can to ground.

$2.40

OUR PRICE S —

LLC.A. Test Leads— @ ey to the
{ealer or  sery ‘l‘,-

man.  Unsurpassed for test sels and tracing orts,

opens and other comu 1y at

40c

tached to testlng mewer or clectrical amn ratus

A. C. DAYTON FLEWELLING
SHORT WAVE ADAPTER

A.C. AND D.C. TYI"KS Thi; remarkable complete
akap 1 b She Wave Iteeelver ot of et
w lthout e if n Nhort wuve rereplion Ing

tn R} ety is pecomDllshell DY 3 plug with
won-corra-lve hlckel nrongs. which give positive
\ Ti r ¢ else to buy. The adapter is
104 I a mahogs fin-

. n-
i ot ion,
Model A-€ T'¥.  TFor sets
b d Y \0 0 tubes
1 It AmplLilier or in
the detertor socket
Muadel D-1° 1'N. For sets

UN-201A 1°X-199,

WD-11, or A 23 type
tabe

List Price $I5
OUR PRICE FOR
A.C. OR D.C. MODEL

sa7s = ©OL

T. C. A. PUSH- PULL INPUT
AUDIO s
TRANS- vz
FORMER

stamdard replarement
[ for for Tzl

1 1 14
1 50
t { of

hrackets

" d
Diwension in *
OUR PRICE soc
Victor ABC Power Transformer
For use with 6-2

-245, 1-227 and 1- 230
tubes DMagnetiealy

shielded preventing hum.
Can safely be ovelioads
ed 30%¢. High voltages,
400 volts at 150 mils on
either side of center
tap. Extra larve ense
especially  designed to
prevent overheatiny.
No 1--1“:-m¢-r tap of 0,
No. 2, 421 Vo
h . 7—1 Im V. I!i v amp

S—Drimary (110 Vv
put)
No  Re{epter tap of 19,

b

14—5 Volts (220)

.\‘w'. . olts. . OUR
ply 15—High velt B sup PRICE $lo95

No. l6—Center tup of ahore,
No. 12, 17- -2'/2 in. volts high
amp. (224

H—

3% inehes.
for any
ler using

.” 3%

FREE Catalog—means money to you
These are only a few sanlnles of the values to
be found in our catalog. 1t is full of items on
which vou can make from 50 to 3007, profit.
And the best of them is. they are sound, well
known, trademarked articles vou can depend
upon.

Send 207 with the order and articles will he
shipped C.O.D, Order any of the above ar-
ticles direct fromr this page. And he sure to
ask for the ecatalog. It means money to you!

RADIO CIRCULAR CO.
225 Varick St. New York City

TEAR IT OUT NOW!

]

§ RADIO CIRCULAR CO., 225 Varick Street, New York City

: Euclosed find § - This is 205% of items listed Lelow. I will pay balance upon receipt of merchandise,

¥ We regret that we cannot accept orders under $5.00 RADIO CIRCULAR CO. :

I . N 225 Varick Street, New York City O

x 0 Please send me vour catalog of radio hargains I ean »

o s e W ko priifit off »

H | understand this obligates me in no way. »

B e s pesioad a n

Name i

' NEme. .. e - a

'] R tddress ..n

LY : n

L BT O s - ot s i 4« . [J Also please seud catalog. W Ciry State n
------.-.------......-...--..-...-........--..*.......I- EEEEIEAES J
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[will train you
at home

Special Free Offer

== “The Principles

1f vou are earning a penny less than £30 a week. send NATIONAL ] of Televis;'on" v
for my hook of infermation on the opportunities in Radio. RADIO INSTITUTE f.:{m:llllsnn[\i.?l‘nmtk'g:Téllc-

It ix free. tlip the coupon NOW. Why be satistied with
$25, %30 or $10 a week for louger than the short time it
takes to get ready for Radio?

shsion s made avalluble
to the Eeneral bublle
Untll now only my stu-
dents could have i1, Act
promptly, aml I°11 send
you a vopy FREE. in ad-
dition to my blg free
book ‘“ltich Hewards In
Radio.”* This book on
Teleslslon gives you the
fundamental  facis  about
eleclsion, 1ts status, a
comparison of seund and

Radio’s growth opening hundreds of $§50, §$75,
$100 a week jobs every year
1y abont ten years Hadio has grown from a $2.000,000 1o
A X1L000,000.000 industry, Over 300,000 johs have been
erented.  [Hundreds more are being opened every yvear by its
continued growtlh. Many men and young men with the right

8160 a week training—the Kind of training 1 give you—are stepping into visual coimmunleation, and

.y, : i Radio at two and three times their former suiories describrypily pdecalliithe
My earnings in Radio ’ i S0 e sl —— tybieal devlces used In the
are many thines greater AC 1&:1 !lm;ulamw(l_ml r:eu; 1‘1!
thun I ever expected they You may have many jobs to choose from ACT about, thl§ coming Held of
They seldom fall under Broadeasting starlons use engiteers, gperators. statien OUICKLY s owmomumiis. st

100 a week. If your m:min.'.-rial and pln_\' £1,200 to 2,000 a year. Manufacturers
course cost four or five ‘ontinunlly need testers, inspectors, foremen. cagineers - -
times more I would still service wmen, buyers, for jobs paying up to ¥3,0500 a year, W]]l g’lvéYoumynchOUTF]TS

consider it a good invest- Radio operators on ships enjoy lifie, see the world. with

ment."” baoardl and Iedging free. and get good pay besides. Dealers Of RADIO PARTS fOl‘ practica]'

amd jobhers employ serviee men. salesmen, buyers, laan-

E. E. WINBORNE auers, and pay 330 1o $100 a week. CThere are many other Home Exncrimcnts

1267 W. 48th St., oppertunities oo, My book tells you avont them.
You can bulld over 100 clreuits

Norfolk, Va. ¥

' with these oufits. You bulld and

S0 many opportunities many N. R. 1. men make periment with the clreults used A
In Crosley. Atwater - Kenl,

$200 to $1,000 in spare time while learning Erercady, Majestle. Zei-
g . L | other popular
The day vou enroll with me I'Il show ¥o0u how 10 do 28 i You learn how theso

johs, common in wost every neighborhood, for spare time  sers work, why they work, 8
money. ‘Throughont your course I send you information on liow 1o make them work
gervicing popular makes of sers; I give yvou the plans and T akes  lvarnlng 8t
idens that are making £200 to $1.000 for hundreds of N. R. 1. 1g, t3 fascinating,

Jumped from $3§ to gtiplents in their spare time while studying. My course is sgue-lk :-17“-
$100 a week famous as the course that pays for itself. L r;-"m, ;:';e

quebey  recelyer--only one of many elrcults you can  bulld

1 “-';“s“l’.ﬁkf..ﬁ-"ﬁ';"‘l l\il(e‘;‘o Talking Movies, Television, Aircraft Radio included  ith wy ouits

Last week 1 earned 2110 & p ining i alking - "elevisi : . -

i 3 Spectal training in Talking Movies, Television and home .

serviciug - aml selling  7alevizion experiments, Radio’s use in_Aviation, Servicing am doubllng and trlplll]g tlle
Radios. T owe my succeas 0 Merchaudising Sers, Broadeasting, Commercial awd Ship l oo f‘

to N. R. L ‘r‘(_m st,-\rles! Statious are ineluded. I am 80 sure that 1 ean train yon salarics o many .
me off on the right foot. satisfactorily that I will agree in writing to refund every 1

J. A, vALGHN penny of your tuitien if you are not satistied with my 111 onc ycal’ alld

Grand Radio & Appliance Co,, Lvssons and Instruction Service upon completing,

3107 S. G Bivd.,
St. L...':?:dMO_v ©4-page book of information FREE

Get your copy today. It tells you where Radio’s
good Jobs are, what they pay, tells you about my
course. what othergs who have taken it are deing
and making. Find out what Radio offers vou,
without the slightest obligation. ACT NOW!

J. E. SMITH, President

lsolo exltr: in & months National Radio Institute Dept., 2BX

“In  looking eover my

records | find 1 magde $500 Washington, D. €. S
from January to May in Our Own Home

my spare tune. My best Pioneer and World's 3. E. SMITH, President

week brought me #107. §F777 r - F— |
1 have only one regret : } .
regarding your course
—1 should have taken
it long ugo.”

HOYT MOORE

R. R. 3, Box 918,

Indianapolis, Ind,,

Largest Home-Study Ha-
dio training organization
devoted entirely to train-
ing men and young men

]

L]

: National Radio Institute, Dept. 2BX

N Washington, D. C.

4 T want to take advantage of yvour Special
for good jobs in the Radlo |  (ffer. Semil me your two bevhs, “The Prin.
industry. Our growth hasg priples. of Television™ aml “jich Rewards
paralleled Radio’s growth. 1 in Nadio” I naderstand this does  Rot
We gccupy three hundred : ohligate me and that no salesman wiil call.
times as much floor space
now as we did when or- 2
paunized in 1914, !

[l
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NOW cience and
m“m

nuco o
£ditor

Betln 1o New Yot

On All ‘

Newsstands . e

INVENTIONS

25¢ The Copy o Silor Covr

96 Pages—9x12 in.

¥
PrOTO R

CELLS

yomETER |
PAGL® WAVE Baliid

.!UIJI(I' ;I'E':s';’

'h.l 'IIID voIcL

COLumBA WMSYIA" Srvoro
(TELEWIIOW)

T-waAVE (29 02-mETLE| e
TRANSMITTER AT PR P
55" BAY, LONE 15 LANG N Y \

| tecEwrone cacint

1 ST TO MY RADIO FRIENDS
2 WILL YOU BET 25¢ ON ME?

T want to ask vou, ng a special favar. ta stop at your nearest new sstaind and get nn issne
of EVERYDAY SCIENCE AND MECHANICSE on the following nuprecedented areame "'E"'f
" "

Tk the mmgazine honee, ook it over carefnlly ana Teml Tnoge a s Which are o e T
Interest to you. If. when you ftinish reading the magazine, yon have fouid that yon haven't e | Bl
had your money’s worth, von may return the magnzine (o vl 1o will fmomediately !
refund your quarter, plus postage which yon pamd in returining Llw neisine 1 ~

T am muking this unprecedenied affer simply to get you acquainted with the magazine, b«
and becinse 1 honestly believe that every issine of EVERYPDAY SCHENCE AN MECIHTANTUES a ke 8 by

t el clsewhere, [ S i

will be worth many dollurs to you with the important inform:tion Yeu e

RADIO AND TELEVISION
I want yon to look partienlarly at the new radio and television scetion outaining
a trememdons amount of information for radio experimenters, of the Kind you cannot
pogsibly get elsowhere.

_ This special 6ffer o von ix good during the month of November only., 1 hope yon
Will de me the favor to take me up on this unprecedented propms=ition. Waon't yon pleise
write ond tell me how the hook gtrikes yon?

Cordislly yonrs, Ho GERNSBAURK

\ ey
SERAL (49 WETERS)

LSTAGE &7
OESmabLE

Lo BRI
l -
’ ! 2
*¥OICE™ RECLVER D C £ L & "
(SnoRT-wavf REC) 3 7 it "” fa “l-
3 RESISTANCE ' . .
. ¥ b i
I - / Y S e &
‘ | ! - e
| il b L
B = el i
| = Sl g SR S
/ L - [,
TIMAGE MECLIVEA~ - ~ 1200 @.pM, JE ; : = i ?
*IMAGE"AND "VOICE" . MOTOR i - b et e
\ LTI ' T dmar e .‘-__.;: e An3 tgaiog shvriar on

EVERYDAY SCIENCE AND MECHANICS 100 Park Place, New York, N. Y.




RADIO DEALERS
and SERVICEMEN

Here are two live items that wide-awake
Dealers and Servicemen can cash in on.

THE RADIO DEALERS’
ANTENAPLEX KIT
This RCA Antenaplex System, when properly instaled, due to its
superior design and complete shielding, transmits 1o the Cutlet whatever
the installed antenna receives. [nterference that is not actually picked
up at the antenna will he sealed out and not transmitted t) the receivers.
This systemi has been found very satisfactory to a great number of
Dealers located in crowded and congested districts, where they have been
bothered with a great deal of local interference.  Many of vou dealers
who read this well know from sad experience what interi rence m radio
reception will do when demonstrating good sets, It mear s many a sale
lust through no fanlt of the set or vour sales ability. \Why not install
one of these systems and decrcase sales resisiance?

The RCA Antcnaplex Kit, Model RF-5000,
consists of the following parts:
1—RCA Autensifier Box—Model RF-5001
1—-RCA Antensifier—Mode! REF-5002
100 Feet—RCA Cablovy—>Model RF-5050

100—RCA Cabloy Clamps—Model RF-5055 . ) 3
J0_RCA Taplets Model RIF-5031 The Radio Dealers’ Autenaplex Kit

THE RADIO PILLOW

10—RCA Radio Outlet Flush Plates— )
Model RF-3634
1—RCA Terminet—Model RF-5091 . i
) . Feature these Radio Pillows to
Special Net Price to Dealers..#100.00 your trade. Every customer is a

/ prospect.  Independent Servicemen
and Servicemen connected with Radio
Dealers send for literature telling of
the many uses and sales appeal of this
product. It allows an individual to
listen-in to their favorite program without
disturbing others.  ldeal for use in Guest
Rooms, Nurseries, Hospitals, ctc.
List Price

An attractive proposition awaits Ra-
dio Service Organizations or Ser-
vicemen doing a fair volume of

business who are equipped to
handle the RCA Antenaplex
System. If you have contacts
with Flectrical and Building
Contractors or are in a posi=
tion to c/()se/_v contact aparts
ment house owners, write
us for further information.

RCA Victor Co., Inc.

A Radio Corporation of America Subsidiary

Camden, New Jersey

“RADIO HEADQUARTERS”

L L L E LT Y N e

Centralized Radio Section

RCA Vietor Co,, Inc.
Camden, N. J.

Please send me full details on
[J The Radio Dealers” Antenaplex System
O The RCA Antenaplex System
[] The Radio Pillow

/// One of the many uses INGUTIC. . 15 s oy 8+ ¥ g 500 o w8 Bip o &40 ' 905
// of the Radio Pillow
y/4

Adldress s psaan s dapsas s« O /O ———




