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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

www americanradiohistorv com

.


www.americanradiohistory.com

»
LY

February, 1932

07‘

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.

449

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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R. D. WASHBURNE

r aﬁ | Technical Editor

LOUIS MARTIN

H. GERNSBACK, President
S. GERNSBACK, Treasurer
J. M. HERZBERG, Vice-President

FOR THE 1
I. 5. MANHEIMER, Secretary SERVICE MAN - DEALER - RADIOTRICIAN e

HUGO GERNSBACK, Editor-in-Chief

VOLUNME 111 . FEBRUARY
NUMBER 8 Contents Of This Issue 1932

A ol o

Pacr Ranio Service Dara Suekrs: Pack
EDITOREAL: No. 58-—-Majestic Model 23 9-Tobe ‘Fwin-Detector
The New Tubes By Hugo Gernshack 457 Chassis, Superheterodyne Reeeiver Models Brent- n .
wood, Cheltenwood, and Brocewood. oo 78
NEW DEVELOPMENTS IN RADIO: No. 60— Howard Model 45 Automatic Volunme Con-
New Tubes for Oldo By Louis Murtin LI IR R B ST S G R Do L)
The Variable-Mo RUF. Pentode. +58 LY RI'(.“R_‘”I‘\‘(' R ‘\_l“‘\”“\l'
Tow to =syne™ Dise and Filin (Part 1)
The Triple-Twin Pawer Tube (Part 1) 159 By Herbert C MeRav 168
Grand Island Monitar Station (Part D). 460 TECHNICAL RADIO TOPLICS:
New  Radio Fguipmento s 162 AU TIELISGE S RS ST LI L SIS R TG
By Beryl DL Bryant 166
SERVICE MEN'S DEPARTMENT: Sound Equipnent in the Hotel New Yorker  (Part
Dissecting A Modern Set Analyzer (Part 1) Vs How to Make A Microphone .\l'i.\'n.-r‘ . -
By Floyd Fansett 463 By Eli M. Lurie 467
Radio Service and the Fleetrie Code (Part 1) The Radio Craftsian’s Page 459
By Gns Jacobson and David Cohen 472 Push-Posh Receiverso By 0 1L W Nason 470
short-Checkers and Preheaters (Part 1) Automatic AC-D.Co Operation By Alexis Poneel 471
L RS (B A Self-Powered S-W Cimverter. By M. L Geenshack 480
Fhe Service Man's Forun e . 1 Radie Kinks ) e 182
Improving Operation. e By B. T, Stubbs 476 Ranio-Crarr's Informnintion  Burei e oo 184
Operating Notes.o e By Bertram M. Freed 477 Pook Review 195
In Forthcoming Issues
PERMEBEABILITY RECORDING. A new ethod of recovd- SUBAQUEOUS SOUND. A deseription of recently completed
ing sound on o moving iron wire,  Fxternal nagnetic varia- developrent work on dy e speaker-mikes especially de- -~
tions, and  the element of thney, do not enter inte the syened for under-water operation between submarines  in
perninenee of the recording. distress and rescue ships atun e, .

ELFCTROINYTIC VARIABLE CONDENSFERS, Complete RADIO FREQUUENCY COIL DESIGN. The secondd portion

details for making capacity variable up to about 4+ wicro- of o disession on ROFL induetances. This article on 101
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’)rlghla hy lllrllll'i\llm of Gernslag k. Pubtications, Ine., 0% Parh Plave, N Y. C Write fof Infurmation.

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
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$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 ]
[} L}
L L L Y YTl
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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

CATammL ™

SALvADO ® raann00”
arcaRaGUR o g
L] (31 S » e TRINIDAD
N .r,4 T sanh? g

4
couLomiia \;’:{ M G ann

“uuo&

=
Not only in America, ia the —
Scott All-Wave supplying an entirely new These Forelgn Countries
concept of radio performance. Inotherlandstoo— Now Served.by SCOTT Sturdy Construction Protects
in ditficult spots, this receiver is doing equally sen- ALL-WAVE RECEIVERS Precision Adjustments
1. g
satlon‘tl)l wor Fé)r instance, atmosphericconditions 5 ﬁi:‘;ﬁ:ﬁﬁrmn The precision work, which gives the Scott All-Wave ita suprem-
are so bad in the anary ISIands that reception there 3 wAKivADOS acy is assured constancy by the heavy steel chastis—rigid as
hasalways been considered almost impossible. Scott ¢ BELGILM 4 :”%‘f'&"d 'hrgmmm p!nte‘i Lo T o
P ~at . 1 e ave chassis 18 s0 sturdily bul at 1t 18 uncondl-
bArlllnw?:e éff"ew%rz(}gtatsdu')n&)%e Q?na;{vgﬂanqa') ;: :::#r?i[slﬁ GUIANA tionally guaranteed for five full years. Any parthproving de-
1 St IO(IilS ]. all; ¢ 't" thml eg Toi y wi 'y P:m“s" OCEANTA fective within that time will be replaced freeof charge.
good clarity and volume. But itistheunderlyingrea- A 1 NORLTAY o
) 3 19. E 9
son forsuchamazing performance that interestsyou! )’ 8:,’:::.%‘,‘5’1 \NDS £ Rt W l‘!’( i()l‘ a
I'he Scott All-Wave Receiver is 50 powerful andsogen- 3 SHILE 17, PHILIPPINE ISLANDS Full Details
sitive,that when operated with the volume turned waydown 14 COLOMBIA 9 BN ca Surely, a 16-6560 meter receiver
below the noise level, there is still more than enough sen- 1S COSTAMICA w0 PORTUGAL 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 31 SAMOA ISLANDS countries. will suit your needs
; 5 v & 3 19. ECUADOR 3. *C"‘ LAND better than any other. Surely, a
main reasons why Scott All-Wave Receivers are beingused 35 FGypr 54. 81 fecelver that (s (tested on receps
with complete success in 63 foreign countries today —why  21. ENGLAND o g‘" 'L"UW RODESIA e Iatdan and Rome e
Scott owners in thiscountry can tune round the world with their g‘: ;:C\' "NI_.D §7. 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 Dificrenee that makes the 20 GREsNany o ww’:uu\ Sc?;t:‘}l-WavfeSlcleceweL (Name
E R\ o DY 3 ,.-_ Wa and address o, otl ownertiany
Scoit All-Wave so mueh Beuer? iy ﬂ/l.\s:\ l'i-.M*\l.\ | SRR ik e bl i R
The Scott All-Wave I3 not a factory product. It is built in the 30 HAW AT AS P
laboratory by experts and to laboratory exactness. Physical mea- ;} Illl\(?;; '\’l i C‘ l l _
suremeze\(!is nre;‘by thel mic;ometer electrical mé&s\;remer'l‘ts are 33 ITALY - '
computed to the smallest fractions —ench nut and bolt. each wire, 33 JAMAICA i i
and each operation. no matter how small, is performed by aman  35. JAPAN 1 IS?{F“ H. cht,{ !(:ugo l.n(t:)gratorles Ine.
with a thorough technical understanding of radio. MALTA I HM Ravenswood Ave.. Dept. C-
The result is a precision-built receiver capable of doing thing 3 ﬂ' \llco LANDS Calicago! llinos I
€ L -built r it : 18, NETIIERLAN q 2
that factory-built recejverscan never hope todo. Theresuitissen- 39 NETHERLAND | Send me full details of the Scott All-Wave, 15-550 I
sitivity so great that Chicago owners can listen to GBS W, Chelms- n NETIEf\I?I\Ie:;lES l meter superheterodyne.
ford. England; 12R0, Rome; VK3ME, Sydney: HRB. Honduras: - WEST INDIES l Check here if Set Builder Dealer Radio DXer O |
and many others any day they choose, The result is also perfect ;1 NEW ZEALAND
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. ' Town....o.oovveiiiiiiannnns State TTEL
4450 Ravenswood Avenue Dept. C-2 Chicago, lllinois _____________.___.___l

www americanradiohistorv com


www.americanradiohistory.com

454

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 Save the jol ofit

Yonr 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

{glhllm\l‘mm ol m:f.‘e Deautifi e ‘mL up to 50 per cent i

line of MID-WENT console « . Imying direet 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

[ Please send me a free sample copy of Ruadin Desig
3 Enclosed is 3¢, Fnter my subseription t Radio Design for ane yo
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.

www americanradiohistorv com



www.americanradiohistory.com

insures

RADIO-CRAFT

February, 1932

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.

COLN

D waruom L]
/andMaﬂNOW! DE LUXE~SW-32

LINCOLN RADIO

CORPORATION

Dept. RC-2, 329 S. Wood St., CHICAGO, ILL.

Please send descriptive literature to NAME

ADDRESS
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HUGO GERNSBACK
Editor

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

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

RADIO-CRAFT

NEW TUBES

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

scribes this newest vacuum-tube advancement.

February, 1932

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 greatest ' ¢2 =000t 50,000 *282300 is alsh 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
G ’AF- INPUT OuTPUT TUBE N
¥ \a
el !
=\
3 L=i
g .
Ry 3 BN
~3 €2 OouTPUT
2 MATCHING
? 3 TRANS-
> = FORMER
>
R2 -*EE
= " .
L 3 o-8+ )
N -— - —/

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"

FOR OLD

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.

459

=

y

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

One-half of the main instrument room of Uncle Sam’s “air police.”

Fvery 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

RADIO-CRAFT

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,
the reception
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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

RADIO-

CRAFT 463

|
i
!

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

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.
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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|R2 ¥ 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,

www.americanradiohistorv.com
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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
sockcet,

(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-

1oV, A.C.
[,o.omo.aj it O —

SHIELDING

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

wwWw americanradiohistorv com

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)
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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

Usts,

fur measuring  voltages,

Fig. B

Internal vicw showing the layont of the parts.

RADIO-CRAFT
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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

— — —
PUSH TO READ BUTTON —
. LURRENT MONMIOR ¥ MASTER
S, 200 300 ouTPUT
T . o oums OHMS  ATTENUATDR
I [BUTTON [ 100 OHMY '{
CURRENT s
MIC. | MIC NeL 'ﬂ-"]; i -
NS + MIC K1 J.\ T_ o
rh}t |1d. | W "'T ;:"‘
Yol e
r 4 MF,
MIC =
el 20 mowitor }
OHMS JACK -
- =T
MiC rsoN FlL WYOLTS V7 -
Ne3 - = MASTER
C -II- . - SWITCH ™
- |
e d | _{_I"
: , -
. — -
= +7, 100 0HMS FOR 5V I 45 v' B
= | L
¥ | mum;@] r 1000 O1Ms FOR SOV | [+

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.

www americanradiohistorv com

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

RADIO-CRAFT

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 approepriate 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

wwWw americanradiohistorv com
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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
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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

www americanradiohistorv com
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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 ____ = = -
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| 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
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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 from cither AC or DC. sonrees
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-

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
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q |v5 va| y {, V5 ry v
\ LS RE

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
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
increase the tmpedance to the flow of AC.:
v2 their resistance is not sufficient to affect
the operation on D.C. The rectifier imay lie
cither of the gaseons type, as shown, or of
e the 80 type.

The Filament Circuit
Only one other part of the cirenit necds

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

At
N |

J) v5 vé : !
. L O .0 conment—the filament circuit,  Since the
ol B~ aa fitaments 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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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.

Tt' RELAY

Fig. 1

.-”Hmugln showen cwithout grid resistors, it may be neces-
V3 is the detector.  The relay T1 automatically selects
This principle of opcration is readily adapted to other tube and
farts arrangements,
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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

-

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-
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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)
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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

February, 1932

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
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g T8
s w
IGHT
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Q

& WESTON 24-
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-]

-]

-
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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,
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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 diagram of the shovt-checker and prehicater thhnstrated

u the photographs.  Switches S0

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

AT

Fig. 3
three  diagrams
methods of comnccting the heaters of tubes to

be tested,

The above tHustrate  three

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. 5.

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.

[¥i
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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 0.3- to -mf. comlenser is used in
sevies with  the neon latup, as 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
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

Tt*-

_“_G_‘L“TCP_"‘E%."‘EE";_j _________ SPEAKER
P it o dom= - | 'a GRID LEAK  DET. , ;
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5 veuow RED ="+ WHITE | Brown VELLGW
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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.

February, 1932

$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-

www americanradiohistorv com

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 (=)
14.500
2MF OHMS~| ¢
1 i IMF :E
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4 g t 2500 3
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SPEAKER 135
b FIELD "B+
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
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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
300 nass. 1 PREE CewD. 3
L0 -1y ]
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sC.
= t Puate Cuout L
§-478 e GSL 18 AseLis iR
—{y29 e
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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.
0sC 627
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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

=
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; F41 T ar
s GREEN AND WHITE s |penr- |- K
- [ g mcn cu out- | 25V ONT’;I‘O
| |' GREEN g | - 25\, | PUT™ (DAL LG [CONTROL
| ; WHITE — ve [
[ - (20 A v
|\BLMK },; E :}_ [}—,Z WHITE
! - § s = e I METER | \:h___
s n : |
* YELLOW, BLACK TRACER | : VE~ e — & BROWN —, | BLQE_ 1
b — — 3 |
o RED — . —
g BLACK, RED TRACER BLM.K--"" M‘T_
o | BLACK T
V 25 ORANGE FIELD
BL i R22 ’ 5 i o
" (Cormmon) L AR f R19 " BROWN 'Hﬂﬁ'
I £ RED , SPEAKER,
] | L velow + o GREEN
gsf;‘m:n i - SRy —
ONE '™ =
e e RED AND BLACK~, ~ R® ;

Resistor R15 is 450 olins;

R16, 3,000; R17, 3.750; R18, 2,250: R19, 4350,

Condensers C13-CU4, 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.

www.americanradiohistorv.com
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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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2 [
6457 West 65th Street Ch‘cago’ U. 8. A. B ] 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-
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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
PART
15000
A
£0,000 |
4000 )
8,000 |1
3 7000
I \ 10 VOLT CURVE
© 6000
5,000 \
4,000 N T |
3,000 AN
2,000
= —
1,000 T—— )
S5 2. 3. 4.5 6, 7 8 5 )0,
MILLIAMPERES
Fig. 3

The 10-volt calibration curve, The dotted por-
tion ts for an applicd voltage of 100,
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PROOF

-~

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

www.americanradiohistorv.com

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.”


www.americanradiohistory.com

ELECTRICAL
ENGINEERING
BOOKS SENT FREE

New Edition Containing 100 Pages

A-C RADIO!

We're glal to send a set to your

lome 1o examine and use a3 FLEXIBLE
sour own for 10 days—to show 8 MAROON

sunl that lere 13 the wiost up-to- " VOLUMES

date and colplete work on Elee- 4300 pages 3200
triclty ever published.  Wrltten 1ilustratinn m'lell:xxo
by CRO I of Columbla 17 hubex in each “;N‘u‘i:.
—MtLLIb - of Calif. ““Terh.” general index In Vol
—IIARRISON of General Elec- K. 'mers every sube
trle and 26 other nated Elec- jeet In Electricity

trical Englneer-  Starte off with Light, Power, Trans-
elementary Eletnlelty in ~imple, misslon,  Generators,

woti-technleal  language for the | detors. Switchboards,

beginter  aml  includes  every Radbe, - Telephone,
Engineering braneh for use of House Wiring, 1tall-
Oaperl s the ol LGl

bBlectrleity, the higgest Industry In the world, continges
toogrew  the anost pan Bl And B ooffers better s,
bigger sularles sl a brighter futine  than any  other
tielil.  Every dodlar, esery hour invested in learfiing Elec-

trieity will eome back to you a thousand-fold. Lo.rn In

spate time with these Inaks at
ene Afth  the ol of  (rwi
LOOK 1T UP!? rourses.  (mtine  {or  organized
Thou-ands uf these iy, auizequestions aiei @
sely nre used as REF reat’s free consulting wember-
ERENCE  books by ship In the  Amerlean Teclni-
men  enplesed  in cul  Mwicty  included  without
electric bullding cxtra ecost, if yuu mail coupon
const oo and al- fmmediately.
Hed Hne T JIFEY | AMERICAN TECHNICA
INUEX  puts the L
answurs  to 20,000 SOCIETY
questions  tight  at Dept. E-22

. (]
sour tinger tlps. Drexel Ave. & 58th St,, Chieage

AMERICAN TECHNICAL SOCIETY .

Nept. E.226 Drexel Ave. & 58th St Chicago

Vheatste et tor Ty < free prial < - ~et of Eleetrical

Lngineering gust oft tlue peess, subye o return i

10 o opay the few oents eapre vhirges on Fe
h-. dull pud evpress ff rPeturned

e owlil pas 2 00 after 10 days trial, then $3 a
coth untkl $31sn] cpeclal advertising price, Bsopabi

atter whivh tewhe heconie py prope-ety Year's Consuling

Menbierslih T it iided free,

Nelthiees Lo

Foauplmed By ...

Emnlpor's Addre

T — ————
~ N N ~
SERVICEMEN!
Metallized Resistors, or §1 cash
Ister uml il position In the clrenit * __
menting (T l
LYNCH MFG. CO.. lnc.. I1775RC BROADWAY, N. Y.
Indlspensablie for nany uses s 1he
wlth _carphone.

Resistor Replacement Manual
F n E E with purchase of 10 Lynch
MORE THAN 200 CIRCUITS
Gives the splue and vode of each re- Metallized

of nea Iy every popular nike of ra-
o, NAVEN TIME and  experi-

Ly~Nci Resistors 1z anas
Write for Manual teday, watts
|

MICROPHONES
Mirrophone
i Hinstrated
N, Ry
éPECIAL NET PRICE LIST
No. 300 Single  Vaiton Carbon

retched Diaphragm ... $15.00
Weary  Duty
30.00

6000000600 v ARDO
omplete  accessarles  for
publle ailidress work
Wrlle_ for Catalug

MILES REPRODUCER CO.

26 E. 22nd St., N. Y. C.

RADIO-CRAFT

February, 1932

Radio-Craft’s

Information Bureau

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 foltowed 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
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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.
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