RADIO’S LIVEST MAGALZINE

25 Cents

. i Huco GERNSBACK Edjtor
b - How to Build the

| ¥ : TETRADYNE
| ALL-WAVE
Radio Receiver

See Pape 650

Cash in Car Radio—Using the V. T. Voltmeter—Filter Desigh

The A. C.-D. C. “Cash Box"* Set—Constructing a Set Analyzer
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SPEE

Symbol of Advanced Design

Radio Tubes, Foto - Lectric Tubes, Television Tubes
sold under the $PEED brand represent

the last word in Tube Engineering at all times.

NEW TYPES

SPEED 234, a radio fre-
quency pentode in the 2
volt, low wattage series.
Because of the outstanding
characteristics of this tube,
it will eventually supplant
the type 232, except for
detector use.

SPEED 282, a mercury
vapor rectifier, fills the
demand for increased
power, smaller envelope
dimensions, improved
regulation. It will even-
tually supplant the type

280 in the new receivets.

SPEED Triple-Twin, an exclusive develop-
ment of the SPEED laboratories, illustrated
in last month’s issue. Type 295 AC; type
291 DC; type 293 for automobile use.

CABLE RADIO TUBE CORP.:
Mail current bulletins on items checked:

[J Radio Tubes []1 Foto:-Lectric tubes
] Television Tubes
Nume
Address

City and State

REGULAR TYPES

Receiving Tubes

General General Automobile Sparton Set
AC Series DC Series Series Series
224 201A 236 S82B
235 199 237 583
551 WDt1 238 584
226 wWDi2 239 S85
227 120
245 140 Low Wattage Rectifier
247 112A Series Series
171AC 171A
200A 230 280
Triple-Twin 222 231 281
Series 232 282
Special Amplifier 233
291 Series 234
293
295 210 Other new important types
250 will shortly be announced.

Foto-Lectric Tubes

Five types with several different basing arrangements. For use with
DeForest Phonofilm, Kinoplay, Weber, Platter, Holines, DeVry, RCA
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electric

and many

other types of cquipment.

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

Television Tubes

One inch plate, Wall Electrode type for operation in plate circuit
of type 171A tube and with plate current limitations in circuit of

types 245

Crater type, in standard diameters of 015", 020", .030",

or 247.

Other sizes available on special order.

Send Coupon for Current Bulletins

.040".

CABLE RADIO TUBE conre.

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

wWWwWw.americanradiohistorv.com
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BEAT PAY CUTS

YW,

H{ NOTICE TO ALL i
(EMPLOYES |§

REDUCTION f
IN WAGES

WORK FOR YOURSELF

If they’ve cut your pay—go to work for yourself! Put in as
many hours as you like. Set your own prices. Name your
own pay. Be independent! You can, if you're an R. T. A.
Certified Radiotechnician engaged in the highly profitable
business of servicing all kinds of radio sets and equipment.
Here is a field that actually needs trained men,and R. T. A.
has made it possible for you to break in and make money
almost at the very start.

A Wonderful, Practical Plan

The Radio Training Association of America is not just a
school that merely gives you a certain amount of radio
fact, then leaves you to shift for yourself. Indeed not. You
really become a lifetime member of the great R. T. A,,
and with your course you get the fine R. T. A. Set Ana-
lyzer and Trouble Shooter illustrated here. With this
equipment and your R. T. A. training you'll be able to
locate the trouble in any set, guickly, and get a good big
price for the few minutes needed for the repair. That's
what makes the R. T. A. plan so practical; you begin
making real money almost immediately after joining. Asa
member of R. T. A. you should be the most popular radio
service man in town—your income limited mainly by your
willingness to work. Up to $20 a day is easy.

1 ““You bet ! can fix it

but I have 3 jobs ahead
of yours. I'll be over in an

Ghis excellent
NO-COST set analyzer
MEMBERSHIP and trouble

PLAN shooter tncluded

We have worked out a truly R
wonderful plan whereby IR TEts

R. T. A. membership., the ..
R. T. A. Course, and the 0/ lraining
R.T. A. Set Analyzer and

Trouble Shooter need not cost you a cent. The
coupon will bring vou full particulars. Clip—
fill iIn—mail now! Today!

RADIO TRAINING ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. rca-5Chicago

Send me full particulars of your No-Cost Member-
ship Plan.

Name.........____

Street. . I

Toun.._ .. E—— State..o e

RADIO TRAINING ASSOCIATION OF AMERICA

4513 Ravenswood Avenue Dept. RCA-5 Chicago, Illinois
B B 0~ ms= & __i_ N . _—w_=_ " __° ‘=
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H. GERNSBACK, President L )
S. GERNSBACK, Treasurer a 10' I a t
J. M. HERZBERG, Vice-President

R. D. WASHBURNE
Technical Editor

For The
E I. S. MANHEIMER, Secretary SERVICE MAN - DEALER - RADIOTRICIAN

HUGO GERNSBACK, Editor-in-Chief

LOUIS MARTIN
Associate Editor

VOLUNMIE I . MAY
NUMBER 11 Contents of This Issue 1932

Pace Pace
EDITORTAL: e o .
TECLINTICAL RADIO TOPICS:
Modernizing Flectric Sets.. By Hugo Gernshack 649 [Tow to Build the Tetradyne All-Wave Receiver
NEW DEVEILOPMENTS IN RADIO: By Iarry i 650
More New Fiules.. _ By Loumis Martin 652 The Theory and Construetion of Volume Controls,
o . Line Filters and Matehing
‘The Latest i adio Feauipmento 654 .
Fhe Latestin Radio Fquipnent e Transformers ... OO PO e LT By Hy Levy 660
Telektor—\ Radio Robot .. Gk
Using Crater Lamps. oo I3 Clvde Piteh 662
SERVICE MENS DEPARTMENT: ot 9 w0 . . v i
1 .R\ ICl ‘\ll N ‘w DEL }lil\“ NI . I'he AC-D.C0 2Cash Box™ Receiver. By L G Cisin 663
Constroeting o Simple Set Testero By Jaseph Leelr 6538 . .
. L. ' . Cash in Mutomotive Radio By Arthur 1L Lynch 665
Ihe Service Man's Forn. .. e, GG : ‘
I e e =
Short Cits in Radio Serviee oo G667 Ihe Craftsman’s Page e BT
Operating Notes . e An l'Hr:n-.‘illur-l-\\'_n\'v h'upr_r-Rvgvm-rnt‘ivc 5-Meter
Recviver By Fo P Hatnagel and Geoo Jo Herrscher 675
servicing Modern “Supers™ Dy IL Gl Cisin 670 . o
. Using the VO 'Fo Voltmeter (Part 1)
A Modern Tahe Checker . By 1300 R Willians 671 By Bervl B Bryvant 676
tanin SERVICE Dary Sriekrs: Radion IINKS oo e, 67T
Noo 65: Stromberg-Carlson No, 28, 9-Tube  Super- X "
. - Rapo-Crarr's Information Burean e 678
heterodyne Receiver [ | 4
I .gel 0o S e e "s"'
No, 66z Majestic Models Sheflield  (201) and Fairfax GUGTGEAS e
(203) Superheterodyne . . . BT3 Dook Review . 695
simplified Coil Caleulations_........ By C. 1L W. Nason 683 Ramo-Crarr Reader’s Bureau 698

In Forthcoming Issues

PICTURES BY WIRE. In this interesting article the anthor  RE-RANGING METERS. Numerous articles deseribing the
e o RARESEnS i entli i ) procedure in re-ranging  meters have appeared. None of
deseribes the proeesses involved in sending pictures, ahuost thent, however, have contained The technical “ment™ that the
service Man will find in this treatment of an haportant
subject.

instantancously, to remote points.

A NOVEIL SHORT-WAVE ADAPTER. To eliminute the i T R Ral
: : pid Wit dosiorns of <hortowwesge oot ar A SELECTIVE CRYSTAL RECEIVER. adio receivers
tfill:-']t--l‘nz'llnl:-":‘l:*:i”r’::fl]'-nnr‘n]:\,“:; ‘:]:;g:lf; ':t ‘\tlm_lfvt“_'“' ;‘"I:'lmr"?‘ which nlvpv.ml upon the "tliltlll:.‘ll “rc(-tiﬁvr“ _fnr ('iperntin-n

! St : 8 vient systent of connce- may he built with “hand selection™ as deseribed in detail

tion which is described in detail. in this article.

RADIO-CRAFT 1s publlshedd monthly, on the fifth of the month preceding that of Text and illustratlons of this magazine are copyright and myst not bs reprod:

date; {ts subscriptlon price is $2.50 per year. {(In Canada and foretgn countries, withont permfsslon of the copyeight owners,  We are alsa agents for WONDER
$3.00 8 year to cover additional postage.) kntered at the postoffire at Mt. Morris, STORIES aml WONDER STORIES QUAKTERLY.  Subscelptions to these naga-
11k, a~ seomb-class watter under the ot ot March G, FGUC Clrademark sl Ziwes mar he taken I rombinalion with RADIO-CHRAFT at reduced Club rates
oppright v permission of Gernsback Fublications, Inc. 48 1ark lare, N, Y. U Wrile for information.

Copsright 19520 GURNSRACK PUBLICATIONS, INC

¥

Y

Published by

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

Fditorial and Advertising Offices Chicago Advertising Office Western Advertising Office
96-98 Park Place, New York City 737 North Michigan Avenue. Chicago. 11l 220 No. Catalina St.. L.os Angeles. Calif,
i.. F. McCLURE, Chicage Advertising Representative LOYD B. CHAPPELL., Western Advertising Representative
London Agent: Hachette & Cis, Paris Anent: Hachette & Cie, Australian Agent: MeGiil's Agensy,
3 La Belle Sauvage. Ludgate Hili, E.C. 4 111 Rue Reaumur 178 Elizabeth 8t., Melbourns
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are many

for the Radio

Trained Man

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

game on earth.

Jobs Leading to Salaries of $580 a Week and Up

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

real future in Radio!

Ten Weeks of Shop Training =3

We don’t teach by book study. We train you on a great outlay of Radio, Tele-
vision and Sound equipment — on scores of modern Radio Receivers, huge
Broadcasting equipment, the very latestand newest Television apparatus, Talk-
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc. / d

/"" 7 : '
o’ P
rd ' rd

-’ iﬁ-—“—""/

You don’t need advanced education or previous experience. We give you— /-
RIGHT HERE IN THE COYNE SHOPS-—the actual practice and experience
you'llneedfor yourstartinthisgreatfield. Andbecause wecutoutalluselessthe-
oryandonlygivethatwhichis necessary you geta practical training in 10 weeks.

TELEVISION and TALKING PICTURES

- And Television is already here! Soon there’ll be
a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television
now can have a great future in this great new
field. Get in onthe ground-floor of thisamaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

Many EarnWhile Learning

You get Free Employment Service for Life. And
don’t let lack of money stop you. Many of our students
make all or a good part of their living expenses while
going to school and if you should need this help just
write to me. Coyne is 32 years old! Coyne Train-
ing is tested—proven beyond all doubt. You can find
out everything absolutely free. Just mail coupon
for my big free book!

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

COYNE Electrical School

500 §. Paulina St., Dept.52-8H Chicago, I11.

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

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

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

Mail CouponToday for Allthe Facts

= H. C. LEWIS, President

i Radio Division, Coyne Electrical School

. 500 S. Paulina St., Dept. 52.81y Chicago, Il

B Dear Mr. Lewis: — Send me your Big Free Radio Book, and
] =&ll details of your Special Offer.

|

! Name. ... e e,
i

i Address. . .oo e e e
|

D City. .o i .. State.............
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Clip and mail to us the coupon below. We will send you either one
or both books through the Express Company for vour inspection.
You have the privilege of ke

eping or returning them.

L 3
9
If you want a complete set of
* LT
al Radio Diagrams, you must Offia)
g ’ y Radio Service
L Maneal o
have both volumes in your file ' '
Both volumes of the OFFICIAL RADIO SERVICE MANUAL wiil
give you the most complete set of circuit diagrams ever published
for the Radio Industry. Every Radio Service Man and Dealer should
have them available for immediate use in his business. Professional .
set-builders and amateurs will find them instructive and helpful. T,
Volume 1, 1931 Edition 'olume II, 1932 Edition
Briefly outlined below are the “high spots™ that are to be ] Get Supplements FREE with the
found in the 1931 Manual—the first complete radio service NEW 1932 MANUAL
manual ever to be published.  Over twenty-seven thousand Thelre lis 0 nlulmlh new m:,t;rial in :gis .\In“nu]:ul, that a Service Isi[an
I e e T e ) s of dealer would be lost without it when called to service a set. n-
copies ot ‘hl_»‘ edition were 5(']_(] .‘” r_nem]“rs of the radio in formation about new mudels which have leen on the market only a
dustry.  This assures vou of its importance to those en- few.wcekk.s are ciun‘n:uned in this hook. The 1932 Manual makes the
o 0 o service kit complete.
gaged in radio and how valuable it is to them. The 1932 Manual contains a_ Full Radio Service Guide and a Complete
Directory of all 193;-193.’ Radio 1¥agrams, also muodels of older de-
. sign.  Every in the Radio busi s g . S
Partial Contents _\l(‘..urs m'\lﬂ;_;nue i ¢ Radio business should have a copy. Send for
Wiring diagrams of radio sets manufactured since 1927, and : P:lirtial Contents of Volume I1
) . . e ] o . \ step-hy-step analysis in servicing a receiver which embodies in its
many earlier ones of which there is any record elsewhere. design every possible combination of modern radio practice; it is fully
0 5q q illustrated and thoroughly explained. 1t is the greatest contribution
650 pages of helpful radio-servicing material. to the radio service field.
. X . . . Chart showing the operation of all types of vacunm tubes. whether
Complete course of instruction for Radiv Service Men, deal- new, old or obsolete. ~ An exclusive résumé of the uses of the Pentode
a 0 amed Variable-Mut Tulbes and their characteristics,
ers. manufacturers, jobbers, set builders and amateurs. Complete discussion of the superheteradyne and its inherent peculiari-
ties.  \lso a special clliuxt_cr on tools Ill"(‘ll on suycrhrui-rm]_vne circuits.
. ; . jects covered in the special Schematic diagrams and cirenits complete with color codings
(H"" are' but a ?e“ of the SUb"eCh covered in spe Important chapters on commercial aircraft radio equipment; new data
course of instruction), n commercial short-wave receisers and converters,
Servicimg and installation of public address systems and talking ma
Amplifiers Power-Supply Systems chine equipment . .
- Standardized color-cadings for resistors
Antennae Radio Phonograph Operation nti old rmdl new testing equipment: tuhe voltmeters. output
s . 5 . meters, oscillators and aligning tools.
Automaotive Radio r‘.”mi""ent A full section on Midget tadins=—their design. cirenit=. and types. lHow L]
Condensers Resistors to service them nmst economieally, .
S [ Hundreds of schematic dingrams of older radio receivers which have P
Detectors Shart-Wave Sets never been publiched. ; | cketehees
DT Speake Blank pages for recording notes. diagrams and sketches; these pages
Iliminators ;_D( ikers are transferahle to any part of the hook. !
Meters Tubes Coupon page for free questions and an<wers,
it

upon TODAY! $5.00 Complete with Supplements

; SERNSBACK PUBLICATIONS. Ine. Re-8 }
. AT ace, New York, N. Y.
650 PAGES Please send me for FREK inspection the books l OVER 1,000 PAGES
i ba l;r k.;‘III ll'“(?:refulll,\ J(':;:f]r"l:l(lull I"l'-“h[ ' ']ncluding Su }ements)
: ¢ exaidn em e v, @ S ‘ e
(Complete with Supplements) 1 :“l?‘t‘ ::v'u:;e: . T W 28 e a | { pp
Dlus the few oents for carrying charges, 8
Over 1,500 Diagrams, Charts Ik& '-\.5;;';1;':?"';‘,,5’;9 . I Over 2,000 Diagrams, Charts
. [ ments. ;1] P a0 o . .
and Illustrations € henteo b mahied Free every. oo aars | and Illustrations
5. 00 I
. . OTH BOOKS FOR $9.0 . .
Flexible, l.ooseleaf Binder, % :_\:”_" 00 ! i Flexible, Looseleaf Binder,
NAME oot ee e e e e aaans | .
9 x 12 inches I anmmess o, 1 9x12 inches
ey STATE. ...oveeeiiians )
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5 Logs of 48 foreign stalions

recetved in US. again Prove

g

e
(P
A Lepd and

FroM NEW YORK AND SAN FraNCISCO—{rom
Canada and the Guif Coast—{rom everywhere
in the United States—verified logs of foreign
reception have poured in—815 in all—during
the month of January. The most distant station
was 10,500 miles away from the receiver! And
most of the logs that came in were of stations
over 6,000 miles distant.

These logs—this reception of foreign stations
was accomplished with Scott All-\Wave Receiv-
ers operating under all possible conditions. The
results obtained are, therefore, A
and represent the results YOU w1ll ;:et \\hen
YOU buy a Scott All-Wave for vourself. They
constitute actual PROOF of the SCOTT ALL-
WAVE'S ability to give
daily 'round the world per-

JANUARY LOGS r
From Scott Owners [
Stations Num
e (v of Lo
VK3IME Australy 22
VETME Auntr, 190
HKD Cotombi, #5
210 taly 1
FYA France 69
HEM Calombin 50
KA Colombia 49
GiSw England 43
HEO Colombi 37
E31CD ndo-China 3s
:(r):_z&ogsr: ranre 1
z sermpny 1 \I'
LSN Argentina 1
finy Entiand H t:?:sv w¢- Wﬂ
NKE olambin "
GBY netnnd o
Qr, { e R Gus Frnriand 5 ”([‘”[' a,
Ripo  Enombe 3 C 2 ) °
TH A Eeiador 3 "y .
RAMAT Lorroeo & \ omiacen O
R Bermudn & \ > -
oNCI Cuba . 5 ®
HR¥ Colombia L4 ¥ ) &
CTIAA Portugal . A o Canada .-
lI\T.;(.O lmm'fl ., - :“
. 6 N ™ AR
5 oxY. L A~ -'\ R ecovn w .‘Mf\m & /g ot
neion Eeundor ” 4 3
Ahan
1LV nva f W W /
HV-15 nin d N
YVRRMO eneryeln :
Konigawuater Flauseen
CMK ‘uhn
CMIME alm
DIlA Getmany
FEAR25 &b i
EAQ Epnin 1
FTE Tinolland 1
FTK Frauee 1
KKH Hawsii ]
18Y Argentina 1
LEX.LEG  Argentinn
T-14-NRH  Conta Hicn
YVaVy \ene:mln
VFW ¥re -
TZH New Zealand . |
2YA New Zealund, .

Send COUPON

for full

PARTICULARS

A radio that does not cover 2
range of 15-550 meters is com-
pletely out of date. But you want
more than just a set that ‘“dials™
15-550 meters. Even *promises’
of foreign reception won't do. The
set you want is the pne that can
PROVE its world-wide prowess
BETORE you buy it. That ONE
receiver is the Scott All-Wave
15-550 Meter Superhetrodyne—
2 custom-built jewel of advanced
design and precision engineering.
The coupon will bring you fuil
details -~— and you'll be happily
surprised at the modest price. Clip
—fill in— mail the coupon now.

The E. H. SCOTT RADIO
LLABORATORIES, Inc.
(Formerly Scoit Transformer Co.)
4450 Ravenswood Avenue

Dept. C-52  Chicago, Illinois

forqmnce. Not J}’St onceina The E.H.Scott Radio Laboratories, Inc. 1
whl1 e — but daI:_VE) summer 4450 Ravenswood Ave., Dept. C-52 Chicago, Ill. :
and winter. And by recep- Send i ;

3 e full ticul f the Scott All-Wave, 15-550 |
tion, we mean loud, clear, re- A L L . w Av E m.;!t(errguplérhr:ti:ol:l:;nts . = |
production—ample volume [JDXER  []SET BUILDER [ ]DEALER 1
—clear, undistorted tone— |50 550 METER ] E
thorouchly Satisfactory i Name ..o i

g 1

every way. Jztper/(/etrodq”e i Y L T e B TIPS I
5 Town. L Stat ey v iy 4 =

f L1 ] - L ] J
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BE THE BOSS OF YOUR OWN

R

Ty,

HERE'S
THE
SERVICE
MAN'S BEST SELLER

Doubles the Enjoyment
from Any Radio

BLAH BLAH
ELIMINATOR

M AYBE you think a “good” broadecast

receiver is a sharp-luning, seusitive
one with good tone fidelity. But that cus-
tomer of vours—what does he think? Show
him a radio that he can “shut up” at the
touch of a hutton, without getting up from
his chair, whenever it starts a volley of
whatever e may call “blah.”  There’s a
regular radio—that’s what Mr. and Mrs.
Customer will think—and especially when
the telephone rings!

Why not convert their old radio into a
“regular’” one, charging them only $1.00
for the BLAH BLAH ELIMINATOR and
50 cents for your installation?—over half
of which total represents your profit.

Think of the market—everybody that
has a vadio! Tell them in a minute what it
will do—demonstrate it on any set in an-
other minute. Sell only ten a day—install
them on the spot, thev're small and light to
carry—and you have a mighty nice in-
come, besides whatever else you take in. I

A slender silk-covered cord runs from antenna and

ground posts (wo connection with power wiring) to the
neat, entirely insulated push bucton of the BLAH BLAH
ELIMINATOR, which can be carried anywhere—to the
customer’s armchair, ironing board, or under the din-
ing table. One sample, 1o ereryone {note this protection)

$1.00 postpaid; to dealers and service men only, 1 Send for vour initial Sll])pl}' lO(lL]}'—"[)C the

dozen $4.00, 1 dozen $7.00 postpaid. Cash in advance; first in your commumnity lo offer this serv-
no accounts opened. Money prompuly refunded on re- ice that will be talked about at every gath-
turn of any sample in perfect condition within ten days. ering!

COMPO MFG. CO,, 1255A S. Michigan Ave., Chicago

www americanradiohistorv com
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é:rc/tm'w IERRITORIAL RIGHTS
with this most beautiful line of midget and console
quality receivers. . . . The manufacturer protects your
RITORY IS YOURS. . . . The line is the most com-
plete ever offered and includes five and six tube T.IR.F.
adapters, and nine tube all-wave combination receivers.
LEVEN A MOST COMPACT AND SIMPLIFIED
complete television model is now in the course of con-
struction. No matter what others may offer, you can
Write on your business letter-head or send us your
business card. Only one representative selected for

May, 1932 RADIO-CRAFT 647
and
Represerntatives everywhere are making big money
- locality for you. ALL BUSINESS FROM THAT TER-
sets, six tube superheterodynes, four tube short-wave
AUTOMOBILE SET WILL SOON BE READY. OQur
be in a position to present something for less.
each territory. Be the first in vour locality.

s

1% 3

1
]

(| | mm— |

F

4 Tube Short Wave Converter,
Tises T—°37

Model 6A (above).
1—"24; 1—51; 1 Uses 2—'24"s; 2—"35%"s; 1—"47;

Model 5B (above). 'Rﬂ.l Tri\} ¢ I.*\\|t|cﬁlnx:|-\rn[n\n}:ﬂg 1—80 110 Vults AC, 50 to
e . .. ment.  Na plug-In eafls. B e o e 5
.‘;;" ";'1';.3‘;, i(l-_\:-‘l"lo_ ;“" 'ﬂl'; vigton dial wlth rravellne light. 0 c’ﬂf" “”“,""’“he 1y
Cyeles n i“'l!: 16 3 Wit Special two-taned  Walnut cab namic Speaker.  Tone Control.
n’f "“”..“".‘],. 'lhm.nd 1';(,1: inel,  Mlapter connected to any Hum Contrel. Fuil-vision Dial
model witl, two-taned Anwrican :‘rf;el\-t:r "".:Ik"" it ‘_" ,'"“k'r“l':“'f“' Ball-bearing Cundensers.  Cah
Walnut eahinet, Fuil-eislon dial n)n:;ly mls‘ L’:,r” ',:”':l\lfl’,‘u_ll Iu.:::;r fnet of selected art gralned
with ftraveling Hzht indieator. 1'sesl o0 AC or battery operated American Walnat,  ilejzht 187,
’ Dynamic Speaker.  aC Model, receivers,  Smooth tuning by Wilth 137, Depth 97, Welzht
lsjlétz‘s less tubes. COMPLETE WITH MRCTURIS TUBER $16.75. means of high ratie tumng dial. 1515 e AC Model. $16.25
Model also. Height 1115”° Wihlth 13%", Depth 1. % 0l0 e ybl BTl WITID
Model SA has same characteristics as 5B hut cabinet 1z of pointed) rop 897 A AMudel, $14,25 less tuhes e ra L
design and dark Amerbean Walnut finish.  AC Modlel, $14.25 less tubes. COMPLETE WITH ARCTURU = AMCTURTS  TUBEX,  §20.25.
COMPLETE WITH ARCTURUS TUBES $16.75. DC Mmlel alse TURFES $16.25. N Motel also.
MODEL ¢ SUPERHETERODYNE 4 TUBE ALL WAVE COMBINATION.
L6 .
Uses 2—'51's; 2—"21s: 1-—"17: 1—"80. Circult de~izn exclutliely our own Uged ! 1EH s 270 1 i 80, This Super Superheterodyne lus
sensitlvity of any nlne tnhe receiver. Ultia-sensitlve Dynamic Speaker. Tone Con two full-vision dials with lIripIc swliching arranzement. Neo tronhlesotie hiug-in
cull-vis : : 5 1 N - selected cofls.  Everyone can enjoy slmniitied tunlng on all wave band Even a child can
:l::l'gr:II::, (E\o:‘::;in"l“':llh! o lle'lr'l'Ih! II;',!I '\:"l: ‘mnnlrn iy ‘.'.m“\'\m,?fl = “]'bl;_ uperate sucecssfully.  Funlng by six varlable condensers (1 mbdget}. tan be hal

in mldget type cabinet or comsolette. Helgit 19", wWiith 187, Depth 140%™

1 1y pth 3
AC Model, $18.75 less tunes, CoMPLETE WiTH ARCTURUS TULL | $37.50 less tubes. COMPLETE WITU ARCTURLS TUBES, $42.00." Weisht 30 lbs.

+ ALL SHIPMENTS MADE WITHIN 24 HOURS.
5 ST 22nd ST Dept. RC-5 NEW YORK, N. Y : ¢ o
I-)‘l ‘VEBT zzn Dl ept. -} » . = All Prices Net. F, 0. B. New York Clty. ©. 0. T. Orders must
be accoinpanied by nt least 20% of total amount. Baslanee on receint
of merchandise Make all money orders or checks payable to
Leglon Radie Mfg. Ceo.
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IHUBE Super-Het!/

(ompletely
Assembled
writh
Lorqe
‘B Dynamic

_L\Spea ker

Pentode
Variable-Mu
and Real
Automatic
Volume
Control

il T Tube and 15Tube

crvst |~ ALL WORLD-ALL WAVE
con. - COMBINATIONS/

Converts any AC. Now you "Il‘ ot SHORT WAVE vroad- - m g
set of adequite sen- Casts airpl calls police xignals A ; l
WORLD-WIDE Sitivits inte 2 shiort stanalard 'lnm_: wive  broadeast o with
y . ol cat Inn ion set. Hear 1 . \l:ltmlw MIDWEST
ALL

L Seln, yAll N
> t titube or & wo“ll) WAVE
be combinrtion gives voun ALL that's }:

Me \Iw "

Ve [P f. 2] "
SHORT WAVE [0 0 i [ st 0 const ol fram

RECEPTl ON ‘\nl :'l.:ll icib:lr.\!,’].:llllp;-.. .‘II'I

sen, and, under

omgditimw._brnm!r:mls from furoi-,:n! _s!:lliullh dewicabli in roalies  Fliose \\nmh-rful e ¢

s wizine e shortve sonerter e Gl iony e ol a0 ey Jow e >
!:\.i‘m", oy and Two 227 fubes. In et i ok dircet-from-factory  prices. W |u o NYou receive our big new entalog and note
‘\-\.th mn (J-?ulu- Super- Tll‘ it At:fl\(-s yon a 13 llhl' Im\_ '|3ru-ca S days h_m_- trial offer terms ns low asx §5.00 down, vou'll
tnhe ALL-WOILD, AL Ir“ AVE eombiuation ]li'feposmwl_\ amazed,  Mail the coupon right noew-—get the sBurprize of your

When used with the very Eitest wmodel Midwest
11-tube  uper-beterody shown  above,  ir

e,

givis a total of 15 powerfnl tubes. aml | [

:ll‘.‘l, \\‘:’Dlll Illb0=\ll I“\V \’\'III‘ reception  unbean . Deal Dll‘ect W|th Factory

able even in receivers costing severnl times T E R M s
SAVE UP TO 50 |
]l:im:'ltlcmnfn.\'u this 4-tube  self-powercd  ¢on (i) as fow as

verter with chwap one amd two-tube converters Never have snelh powerfnl sers heen offered ot Mid 55_00 D o w N
that are not self-powered. The Midwest Con west's amazing low prices. You sive the middiemen's —

verter actually gives hetter p rformanee than prolits Your it will  reach vou  splendidly

many eonverters costing fwive ax mueh princked, rigidly tested with everything in pl resual y

T plug . No assembling ! FEuatertain yourself for 30 dayvs absolutely PRI
then decide. And don't forget-—cvery MIDWEST onnit is hacked by an
abzolnle guarantee of a,,'ttisfnction. You take no risk. Mail the
coupon now!

Read This Letter!

This ig but one of many letters received from

Mail this Coupon for Complete

delighted Midwest buyers: —— ‘ /
“Dring the past weel 1 qu"m] the following: 1 Detalls and B’g FREE Cdtdloql L]
FYA Ponteise, France:; W Rughy, Fug- = 1
Jand ; HVI Vatiean ity, Faly: XDy M 1

tity s VIK2MI Sydney,  Anstralis VW 1 1
Lowmanville mada: 17 1RO Rome, lraly: 2 5

GHSW Cholmsford, BEnglanmd 0 CON and VESDR 1 Midwest Radio Corp. () Send me SPECIAR ]
Hrm']mmmlI:i]]lu-._:‘;mr.'{nl;:' Ivr\ilsln pifl;_kvll \.‘“ Il:u‘lll_: " Dept. 72 USER AGENT'S 1
am;:iteur  amd Grpa stiatioens (LA} L} wir . . . d . -y .

Vuited  States, Numerons  ship, shore ol 1 Cincinnati, Ohjo PROPFOSITIoN 1
transatlantie plones from both sides 1l an 1
Hawaiimn  Test  Station ani in el At 1 Without ebligation send me your ncw 1932 cataleg and complete
::'illr‘pi q-“-l"\'ll;r"l i‘l‘;‘-lln-*h" :mi {‘H'rlll.:InIl'-'|'-|!'=lrkl‘n(tlt A T o1 delails of 13 and 15-tube AN-World, A-Wave Cowblnations, 1-tubo ]
gtations ave als nwe received 1] ntoye omplete ine o ter, 9 d l-tube & Heterodst Jow N t o

identitied. Have received every broadeast from Conso'es f::“’r i:d li'l:::.'—f’ll 3[::1; T;:::r ::;';’ ‘x‘: TI{ fi "'Eﬂl“" o5 :j“y 1
IPYA, morning and afternoon, for over a weelk 0 L Fpie eatalog 1 d Y al offer. B an erder. 1
with wonderful tone and velume., The Mid Tt Lty isrrates |

wezt Combination Set ig certninly ome to b the 1 ne of 1

e gorgews M ldw n- -

|>-roml o{‘ B ] ) 'h n.l.nu""m?' 1 DRHNC  worelasisBhlaielslas sl s s ool asisln SMAas RIS SIS Tl 1

Wm. 8. Teter, Winterpark, Fla., Mar, 20 1922 hoy and Lowlos 1

MlDWEsT RADIO CORP I AQAIeSS  covercvrsvescennansas ceessrenn eveeeivesasar ey I

. i Town,..... Es braiesap VIl T L ... State, 1

Dept. 72 ‘Est. 1920) CINCINNAT), 0. F o o o e o o o o e o o o o o o o o o o o o o Y
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For The
SERVICE MAN- DEALER - RADIOTRICIAN

HUGO GERNSBACK
Editor

(raft

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

MODERNIZING ELECTRIC SETS

By HUGO GERNSBACK

INCL the advent of the clectric set in 1927, approximately
15,000,000 of such sets have been produced,

Of these, 10,000,000 may he said to he antiquated

becanse they operate with old-fashioned equipment, and

are still utilizing the magnetic type of speaker instead of
the modern dynamic type.

The old sets have no tone control, and as a rule, compared
to a modern receiver, they have little power, or as it is said
in the vernacular, they have “no pep.”

Yet, millions of such sets are in use every duy for various
reasons.  One reason, perhaps the main one, is the present
economic depression; the owners have w real investment in
their sets, (having bought them when high prices prevailed,
at an average of over £HN.00 apicee) and are, therefore, loth
to throw out the set which, after all, still gives some service.

Another reason is that some aof the sets of the vintage of
1928-2¢ were housed in very expensive cabinets; the latter
often representing more than 50¢, of the total cost. The cabi-
net that now houses an antiquated radio is a picee of furniture
that the owners are not willing to discard immediately, and
for that rcuson they put up with the admitted deficiencies of
the old radio.

Although these are exccllent reasons, they should not deter
the agpgressive Service Mun from selling efforts, because they
open up a hitherto-untupped gold mine.

It probably has not entered into the head of the present
owners, of these antiquated sets, that these way be modernized
and brought up to date for a very modest sum of monev. ‘The
chungeover of such sets te dynamic speakers, pentodes, vari-
able-mu tubes, ete, is not a difficult one; and it enables the
Service Man to reap a real harvest, if he only knows how
to go about it,

If the Service Man who has serviced snch sets in the past
knows what he is about, the situation reveals itself as one of
comparative simplicity.  All he needs to do is to call the atten-
tion of the owner to it by personal visit, telephone or letter,
telling him that his set is now woefully antiquated, and that
it needs to be brought up to date.  If you once get *under the
skin™ of the owner, and make himm realize that he has an anti-
quated radio set (which may be compared to a Model 1™
Ford car) the owner will usually be persuaded to consider
the proposition of having the set modernized.

Of course, the owners of fine eabinets, nine titmes out of
ten, fail to realize that a changeover' wil not mar or aftect
the appearance of their prized cabinets, and this point should
he pressed with due emphasis.

Nuturally, no two cases will cver be exactly the same, so
it is possible only to give general adviee on the subject: bat,
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as a ruley it has been found in practice that a litthe salesman-
ship properly applicd works wonders with the average set
owner.

Most important, however, t'rm.n the standpoint of the Serviee
Min, is the fuet that once the jobh has been done, it will be
found that the owner's attitude towards the set has entirely
changed. ‘The improvement has, so to speak, put new life into
him, speaking from a radio standpoint.  Te will use the set
more:; he will be more likely to show it to his friends, beeause
he can again feel proud of the set, just us when it was new.
It can, indeed, be deseribed hy him as an *up-to-date set,”
beeause that is exactly what it s

Just as an operation has made a new man out of many an
invatid, so a “set operation” makes a new receiver out of an
antiquated “wheezer,” and will be a source of more business
for the Serviee Man. Once the set owner has been shown that
a Service Man has done him a read turn, he will call the same
Service Man in again when the need comes, either for servicing
or if he finally decides to buy i new set. And we krow of
many cases where Service Men have closed & number of nice
set sales in this way.

And have you, as a Service Man, ever considered the multiple-
speaker installation?

Practicully every set owner has use for more than one
speaker.  Whether he lives in an apartment or in a house,
the case remains the same.  As a rule, the radio set will be
found in the living room. What about the dining room?
What about the chitdrens’ room? What about the bedrooms?

If the owner can be convineed that, for a moderate sun of
money, speakers can be installed all over the house, with
switches and volume controls so that they may be turhed off
and on at all outlets; many attractive sales can thus he made.
We know of i munber of Service Men who have worked this
as a specialty, and found it exceedingly profitible: particu-
farly in suburban or country houses, where the need of extra
speakers is acute.

Of course, in this instance too, an old set operates poorly,
because more power is required to supply a number of speakers.
The extra speaker, as a rule, need not be a dynamic; it may
be of the wmapgnetic type, as the wiring is simpler and the
power demand less.  With the coming of the swmnmer, loud-
speaker installations on  sunuper porches is a worth-white
undertaking for Sevvice Men who complain off poor business.

One Service Man always carries an extra speaker with hin,
to demonstrate on the spot the advisability of extra speakers.
Ile reports that six out of cight_owners order at least one
extra speaker,
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HT, writer has always had a liking for the superheterodyne

receiver ever since bhuilding the Ultradyne designed by the

late R, V. LaCault, With the advent of screen-grid tubes,

however, he has always felt that the extra grid conld be put
to good use by using one tube as a combined oscillator and modu-
lator (first-detector).  Consequently, about a sear ago, the writer
set abont designing a receiver, using the superheterodyne principle,
that incorporated the idea mentioned ahove. As a result, the set
pictured iu Figs. A, B, and € was developed. 1t is called the
“Tetradyne™ Model 112 merely beeanse the combined oscillator-
first-detectar is a fonr-clement tube.

The Oscillator—First-Detector

Figure 1 shows a detailed sehematie cireuit of the dirst tube. 1t
will he seen that one side of the oscillator tuning condenser (2 s

",
1

" | %

Fig. B, above. Top
Fig. C, right.

tuse of the Tetradvne's chussis.
Under-chassis wicw of the rceciver.

conneeted to the positive side of the high voltag
through the oscillator coil 1.3, which is connected in
the plate lead of the tube,  Since the other terminal
of the condenser is grounded, the high voltage is ap-
plicd direetly across the condenser. This may not e
regarded as “good engincering®™ practice, but the
writer bas operated this receiver for eight months
without anv harmful effects, It will he noticed, by
reference to the schematie dingram of the eonpleted
receiver shown in Fig 2, that a siall Christings-t ree
Lamp is connected in the hich-voltage line; if a short
should occur, ihe famp will burn wut, thus protecting
the =13 supply unit from possible danger,
Referring again tn Fig. 1, it will be seen that a grid leak and
grid condenser is used in the input cirenit. This is optional, as the
cireuit works very well withont it; it does, however, seein to add
a little sensitivity to the recciver. Tf it is used, the grid condenser
should have a value of 150 mmf, and the grid leak o value of

RADIO-CRAFT

How to Build the

TETRADYNE

ALL-WAVE RECEIVER

May, 1932

By
HARRY
HILL

250,000 nhms. The cathoede bias resistor (R2 in Fig. 2) may have
a vilne of from 500 to L,O00 oluns: it is not very critical—in fact,
in one case, the writer nsed 1500 ohms with very good results,

A further examination of Fig. 1 will show that the input to this
tube is tuned in the conventional manner, even though the plate
circuit is a little out of the ordinary.  There is about 30 percent
coupling between the sereen and plate cireuits, the exaet amount
depending upon the value of plate voltage used. This value has
nothing to do with the construction of the receiver: it heing piven
for the interest of certain “technically-minded™ men.

A particular paint of interest is the fact that the sereen-grid is
used as the output element. This grid has its current modulated
(varied) by the plate eurrent fluctuationss: it heing in this manner
that the conpling is sceured.

The voltages on the sereen-grid and plate are not at all eritical,
but, as a general rule, the plate voltage shonld be about
one-third the value of the sercen voltage—wlhich is the
same for any dynatron oscillator, However, the velt-
agres specified on the diagram bave been found hest for
all practieal purposes,

The writer has found one feature that mas
interest.  Using one particular tube with 180 volts on
the sereen, the plate-voltage supply lead could be dis-
connected entirely from the set, and the tube wonld
keep on functioning as usual,  Once the set was shut
off by eans of the power switeh, the tube would not
oscillate again when the set was turned on unless the
180-volt lead were momentarily applied. This may be
jood for thought for some detailed experimenter,

The two eircuits (first-detector and oscillator) are
presented from “pulling in™ by the plate resistance of
the tube. Thus, uhder no conditions do the nseillator

he of

and broadeasting station mix at any but the L¥. frequencey.

It will now he instruetive to discuss the tubes used in the set and
then proceed with its construction.

Both the 24 and '35 (the latter a variable-m type) tubes have

been tried in the oscillator—(lirst-detector stage.  From the writer's

WwWWwWWwW.americanradiohistorv.com


www.americanradiohistory.com

May, 1932

I

Many all-wave receivers have been de-
scribed heretofore; but the Tetradyne, dis-
cussed by the author, has some very novel

\

features that warrant the close attention
of set-builders, Service Men, and
Experimenters.

experience, the ™35 has been found to give hetter results on the
lower waves while the sune reception was seenred on the broadenst
band.  For this reasnn the "85 type tube was selected for this pur-
pose as well as for the two stages of LI, A 28 was nsed as the
seeond-detector which s resistanec-conpled into a '27 first auctio
wirich,y in turn, feeds into two 17 pentodes conneeted in o push-pall
arrangerent.
The Tuning Condensers

Now, referring to Fig. 2 and also te the photographs, it will he
seen that the tuning eondensers are of the two-stator type. They
are National type F.CO b which originally had o capacity of 000 4-mf.
However, several plates have been removed from cach seetion so
that now the smaller section is composed of three plates and has
a capacity of 0001-mf. (Condensers C2 and C5 in Fig 2.)  The
larger section has seven plates and a ea-
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Fig. A

Frout wicse of the Tetradvne Model H2 recciver,

sereen-grid leads. They may He nsed it so desired, bnt the writer
does not see the necessity of theta—in this set, at least.  Nothing
is used that does not improve resalts at the londspeaker, for that
is where the merits of a set are judged. They were tried and,
while they may he theoretically O.K., the writer did not notice any
imiprovernent with their use, and consequently discontinued  them.

It will he noticed that the sceond-detector, while it is a4 "2 type
tnbe, has its sereen-grid and plate connected together—it being
regular threc-cleent tube, In this manner, greater
anplifieation is secured than if o *27 were used.

Different set-constructors have their own ideas en how a set should
be shielded. 1 have found the following to he snecessful,

Shiclded wire is ised on this receivers the shicld being gronnded.
It was found necessary to completely shicld the first LF. trans.
former and tube from the rest of the set,
so all three LIS transtormers and the two

used as g

pacity of 0002-mf.  (Condensers 1 and

Ctin Fig. 2)  This resalts in a total ea-
pacity of 0003-mf. in each seetion, whieh
is osed to tune the broadeast band. The
smaller sections are used only for the short-
bands, and are antomatically  con-
nected in the circuit by means of the plug-
in coils illnstrated in 1ig 3

Condenser €3 is shown in Fig, 2 as con-

wave

L.LI°. tubes were enclosed in a separate three-
section  shield. The  modilator-oseillator
tube, the tuning eondensers and coils are
all placed in one large shicld-box: and con-
trary to the usual custom, the coils anit
condensers are pot shiclded separately. How-
ever, the "33 tube is shielded separately.
None of the leads from the coils to the con-

necting  directly  across the entire tuning trol-gridd  caps  are  shielded—just  plain
unity but, in reality, it is connected only - l’ [ rubber-covered wire is used.
across the smaller or 0001-mit. seetion; this i +65V. +i80v. The complete receiver, including the power

connection also being shown in the eoil data
of Fig. 3.

The main tuning condensers ure ganged
on one dial and C3 is manipulated by means of a separate knob
an the front pancl. Tts use on the broadeast band is not at all
necessary: hut on the shorter waves, it helps to tune in the weak
Comdenser C6 is an equalizing condenser of about 50 nunf.
and is permanently  cannected to the broadeast-band  coil: once
adjusted, it should not be touched again,

This condenser is also shown in the coil-data illustration of Fig.
4. 1t should be studied very earvefully.

One thing that will be noticed in examining Fig. 2 is the absenee
of R.F. chokes and complicated filter systems in the plate and

stations.

Fig. 1

Detailed diagram of the oscillator.

supply, is mounted on a sheet of 14-gauge
alnminum, 11y, ins. wide, 21 ins, long, and
21, ins. high, 'The modulator-oscillator tube,
the coils, tuning condensers, and dinl are mounted in an 18-gauge
aluminum shield-box, 103, ins. long, 6 ins. high, and 81/ ins, wide.

The shicld-box for the LF. and sccond-detector is 81 ins. long,
5 ins. wide, and 6 ins. high, 1t is divided into three equal com-
partments, the aterial also being No. 18-gange aluminum.

Home-built tuning eoils wound on conunercial forms have been
used thronghont as they have heen found to be inexpensive.

Fignre 3 illustrates the manner in which the tuning evils are to
he wound,  Whilte Pilot coil forms were used, they may be con-
(Continned vn puge G(82)

B N e T 21 AUTODYNE DET.L
A

c7. v ol

CHASS51S -'-’;

R3 4 L
VOLUME CONTROL b

g X

——
CZ!L'T CZ&'T ¥

e p—— YT

Fig. 2

Complcte schematic circuit of the Tetradyne receiver. The exact eomnections of the input tuming circuit is shown in Fig. 3.
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ERE we are again this month with
a line of eight new tubess each one
being  prematurely  announced in
these pages so that the set builder,
experimenter and Serviee Man may be in @
better positionn to fornmlate any plans he
maty have had for the future. 1t might be
well to state that it is lmpossible at this
time to specify the type-number of these
tubes inasmuch as they have not yet been
established at this writing,
it is probable that even one of the tubes
discussed in this artiele will have its physi-
cal construction changed slightly, but this
should not hamper the reader inasmuch as
the cleetrical characteristies will be identical
with those given here.

A New Type Output Pentode
In Fig. A\ we have
shown a new type of out-

E
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output of one volt when the center tap is
but 1.5 percent off center; the new pen-
tode has an output of hut one-tenth of a
valt with the return leads L5 per cent off
center. An examination of this latter curve
will readily show how quiet this new pen-
tode is expected to be,

Figure 2 shows the relation between plate
voltage and plate current. The vertical fine
at the 250-volt mark is the rated plate volt-
age of the tube.  As with other pentodes,
the familiar “bump” at low plate voltages
is absent. This, of course, is due to the
insertion of the fifth element in the tube.
The curves in Fig. 2 are cach taken with
different values of grid biases; at the rated
bias of -16.5 volts, the plate current is scen
to be approximately 33 milliamperes,

Figure 3 is a very interesting curve; it

May, 1932

NEW TUBES!

By LOUIS

ohms; it is for this reason alone that
the value of 7000-ohins for the load resist-
ance was chosen,

Figure 4 itlustrates the variation of am-
plification factor, mutual conduetanee, and
plate resistance of the tube with various
grid biases.  As in the other curves, the
vertical line indicates the rated bias of this
new tube.

it may be well to renark that the curves
as piven above have been supplied by the
manufacturer of the tube.

The following are the characteristics of
the tube; heater voltage, 2.5; heater eurrent,
1.75 amperes; plate voltage, 250; screen
voltage, 250; prid bins, -16.5; load resist-
ance, 7000 ohuss ampli-
fication faetor, 100; in-

put pentode which s ea- —
pable of delivering 3.5
watts of undistorted out-
put with a load resist-
anee of 7000 ohms, P’rob-
ably the unigue feature

about  this tube is the
fact  that, unlike other
output  tubes, it has o

heaters in other words, it
has a  cathode  emitter
which is similar to the
27 type tube. This new
feature results in 2 much

OR the fifth consecutive month, Ravto-CRAFT is scooping the field

by being FIRST to announce new and vital radio tubes. In prac-
tically every case, these new tubes have been published several months
ahead of any other radio publication in the country.

Becanse new tube developments are considered important, and
inasmuch as every new radio development is fully dependent upon
new and better tubes, Ramo-CrarT has always taken the initiative to
be the FIRST to bring the latest developments along these lines to
its readers. )

The present article is a climax in this respect, as the developments
of the entire radio industry, during the mext twelve months, will
revolve around these tubes.

lower i output than
has heen heretofore pos-
sible in power output tubes.
consider Fig. 1.

This curve shows the hum-voltage ontput
when the grid and plate-return-leads are
not brought to the center tap of the filament.
In other words, the "37 type tube has a hum

For instance,

shows the relation between the load resist-
ance and the power output of both the
second and  third harmonies. The  small
scale to the right indicates the percent dis-
tortion.  The second-harmonic output is at
minimum  with a load resistance of 7000

www.americanradiohistorv.com

ternal  plate - impedance,
31000 ohms; mutual con-
ductance, 3300 microm-
hos; plate current, 34
mi.; output power, 3.5
watts,

It is seen that the char-
acteristies of this new
tube are very similar to
that of the "t7. In fact,
it may dircetly replace

the 4% tube; the only
cireuit change necessary
_is the rewiring of the

socket as per the dia-
pram, Fig 5.

The addition of this tube to any receiver
will result in a greater power output with
tess distortion than could be secured with
the "47. In faect, the author predicts that
this pew tube will completely replace its
older brother within a short time after it
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This month there are described cight new tubes; each one having characteristics

suitable for experimental purposes.

The sequence in which these tubes are dis-

cussed is A, B, C, D, E, F, G, and H, reading from left to right.

MARTIN

is obtainable in the open market.

A Combhination Oscillator First Detector

Very few people deny the faet that the
superheterodyne is the most popular circnit
in use today. "The only possible objection
that one could have to its use is the neces-
sity for having an edditional  (oscittator)
tulie.  While circuits have been designed
that have combined the oscillator and first
detector, they have not proved very satisfac-
tory, especially when made on o produetion
basis, so that alinost every one who has
desigmed sueh a cirenit has  eventnalty
changed it so as to use the additional tube.

Figure 13 shows what the anthor considers
i tube of radically new design——ia combina-
tion oseillator and first-detector bailt into
a single glass bulh.

The diagram of Fig. 6 shows the rather
unique mode ot connection.  As may be
seen, the tube has two plates, o pentode-
grid, a sereen-grid, o control-grid, a cath
ode, and o heater, While physically it has
seven elements, nevertheless colloguial use
wiil probably change it to a zerfude, inas-
much as the cathode and the heater may
be considered as a single element.

The operation of this tube is not unlike
that of the familiar dynatron oseillator.
Refer to Fig 6. The coil L1 and con-
denser C1 constitute the oscillator tuning
cirenit: the eoil 12 and condenser €2 the
secondary cirenit of a standard R.F. trans-
former.” Cirevits 1.1 C1 and 1.2,C2 are de-
tuned by an amount equal to the intermedi-
ate frequeney.  The transformer and con-
densers shown within the dotted outline to
the right of the diagram is the first LI
transformer.  For convenienee in explaining

the operation of this cireuit, the elements
of the tube have heen labeled in the dingriam
as PL, 1°2, GL, G2 and K which correspontds
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Fig. 1
Hum-zolts outprs of the '47 compared to the
new heater-txpe ontput-pentode tiubc. as posi-
tion of ecnter-tup is vuried.
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Fig. 2
Curtves showing the relation  betwecen  plate-
ewrvent and  plate-voltage of the wew heaters
txpe pentode.
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to the socket connection given in Fig. 7.
All voltages shown in Fig. 6 are obtained
from batteries in order to simplify the ia-
grann. ‘T'he theory of operation, however,
is the same when operated from a power
nnit.

Condensers C3.C4+ and C3 are the familiar
control-grid, sereen-grid and plate bypass
condensers. C6 is used as a bypass con-
denser for the plate-voltage supply of P2

Referring to Fig. 8, it may he seen that
the tube operates on the portion of plate-
resistance curve which changes very rapidty.
Thus, any change in grid-bias will result in
a very large change in plate resistanee. Now
when a signal is applied 1o the controt-grid
(G1), the plate currents of both Pl oand
P2 vary in aecordance with  this signal
valtage, while at the same time. the plate
current of P2 is varving at a frequency
determined by the size of 1.1 and Cl, ‘The
resnlt s that the ¢hinge in the controt-grid
voltage is determined nit only by the signal
voltire bt also by that indueed in the
grid coil L2 from plate coil L1, Here is
where plate Pl comes into use: Its current
is the result of hoth voltages, whose fre-
quency is the difference hetween the two;
that is, equal te the intermediate frequeney.
It is for this reason that the I.F. trans-
former is conneeted to Pl Stated in an-
other way, the tube has two plates: throngh
one {I"2), the oscillafing current flows, and
thraugh the other, the resultant of both the
signal and the oscillator plate current.

The refation between control-grid voltage
and plate enrrent is also shown in the same
figrnre. A pecnlinr faet, as max be seen
by referring to Fig. 9, is that the plate of
"2 is at a potential of but 30 volts «nd that
of Pi, 250 volts.

This tube has some very interesting pos-
sibilities, and it would be well for the ex-
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such happenings as insulition in or neavr the
4.0 ] l eleetron  path, ivregular filiment  emission,
e /.- gas, pogitive-ions ciaitted by the filanent,
3.8 L LOAD Ve and insuluting  foreign  deposits on - grid
e OMMls wires. The construction of this new tube
1 i l . o is such as to minimize these disturbances to
16 - | an extent that will perniit the imeasureinent
Ll 1
‘..’:‘ i of the small voltage mentioned above.
s | The characteristics of this new tube are
:’5" / — 1 follows:  Filmment voltage, 55 filkunent
2 current,  25-amperes;  plate voltage, 1353
§ W / plate cnvrent, 5=, control-grid voltage,
&« : / e Sioamplifiention factor, 305 internal plate
g 05 resistance, 10,000 olims; itual conductancee,
2 30 15 g 3000 micromhos:  grid-plate  eapacity, 9.6
/ SE2.H a nnaf.; grid-tilkunent capaeity, + mnf.; plate-
’ = jo ® filament capacity, 2.3 mmmf.  For o resist-
.8 '\’( = e 5 ance conpled amplifier, the following con-
- o= L "
2.7 ! W o i i 0 stunts should be used: “B" voltage, 180
4000 €000 8000 0000 12000 grid vollage, -3: load  resistinee,  SH04000
LOAD RESISTANCE IN OHMS oluns.  With the above, the plate enrrent
Fig. 3 will  be -.Al-lll.il. :.m(I
Dower eutput aud per- 1T 7T 1003 the amplitication tae-
cent harmonic-distortion | RATED BIAS N T z tor 20,
curves of the new out- X 4'=16.5 VOLTS 1] Q
put pentode e ¥ £
3 X s . i
wool 1Y = 160 2 The Wunderlich
B b=
i ter and set L fs N i 3 a0 & Tuhe
perimenter and  se w oo L] =t J & Thae Sl T A
Imilder to obtain one o X HUTIUAR g )
i Z - N CONDUCTANCE | 120 o nouneed very shortly
and see what can be H 2800 - " if ' T g s h]“.. eyt
o - = 2 : 5
] + amp./—t— 100 a d .
deone with it 2-1400 - R & tector tube which is
. 1 > . 5
(] 80 3 novel, inasmmeh as it
> 000 Al b / a - ‘
The P. J. 11 2! . T 5 mav  he  used  not
Pliotron g | iy 50 2
E 1600 / . 1 - 2 only as a second de-
A vacuum  tube z b PLATE 0 LI e
e < IMOE DANG tector but also as an
more sensitive than —— ¥ 8 .
m 1 ol = 1000 ~4_4r L 1J 08 automatic  voluime -
. -ederessors 3 s )
;]-“ 1”“:“"]”:( b it - L g control and ampli-
e aeasureine -3 -8 -24 -20 -6 -12 -§ -4 O % fier.  This .
A A s tube is
niinnte  voltage was GR\0J61 55 IHVYOTTS ithustrated in Fig. D
‘ - >

announced  recently
by the vacumm-tube
enginecring  depart-
ment of the General
Flectric Company.
"I'his new “low noise”
vacuum tube, illus-
trated in Fig. C, is
technically desig-

Fig. 4. above.
Vaviation of amplifica-
tion factor, mutual con-
ductanee, and plate im=
pedance <eith grid bias.

Fig. 5, right.

At the left (), socket
connections of the new
freater penitode.

Fig. 7, right.

nated as the tvpe ot the right (B). socket
" : ‘" w conneetions ef the uew
I Il ”I."l ity oscillator—first-dctector.
differs  particularly

from the usual tube in the degree of vacuum
Wt has been attained.  In the ordinary
tnbe, the gas pressure is of the order of @
millionth of an atmosphere (an atmosphere
being 147 pounds per square inch): the new
tube has been exhausted to i billionth of
an atmoesphere!

‘The “low noise” tube makes it possible
1o detect voltages of the ovder of 1/ 10,000,
o0 of @ volt. Tt has been possible to do
this at rvadio frequencies for some years,
hul when atlempts were made to amplity
voltages whose frequencies were Jess than
Joy ceveles per second, it was found that
voltages of Jess than 1/10,000 of a volt were
completely  nasked by large random dis-
turbanees.  When these  disturbanees are
nde audible by a loudspeaker, they appear
as n lond crackling noise.  Becanse of the
faet that this new tube reduces this neise
helween o hundrad aad a Thowswud=fold, it
ix possible to measure voltapes as small as
yamillionth of a velt and to detect voltages
ten-times smaller at all froquencies up to
poul one-million eveles per second.

faboratory investigations show that ran-
dom disturbanees are caused by any or all

CONTROL™
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as shown in C Fig. 11; when the cyvele re-
verses, (1 causes a deerease in plate cur-
rent while (i2 hardly rises at all. ‘I'he resnlt-
ant plate enrrent fowing through the re-
sistor R oof Fig, 10 is shown at 1 of Fig. 11
In other words, full-wave rectification is se-
cured, and the voltage drop across this re-
sistor ny be tuken in oorder to obtain
AN action, The elements of the grid
as labeled in Fig. 10 are connected to the
socket as shown in Fig. 13,

This tube was designed by Dr. Wionder-
lich, and is undergoing production at the
present time.

A New Two-Volt Pentode

At this time, tule mannfacturers announce
a new super-control pentode in the two-volt
serics for nse as an ILF. or LF. amplitier
or as a first detector in superheterodyne
circuits. It corresponds to the 35 or *51
in the AC. series and the 39 (which was
described in the February, 1932 issue of
Ramo-Cuarr) in the automohile series).

The characteristics of this new tube
(which is designated as the "34) are as
follows: Filuent potential, 2 volts Do
filmaent aorrent, OG-ampere; plate voltage,
180 (max.) : sereen-grid voltage 65.5 (mmax.) ;
control-grid voltage, -3; plate curvent, 2.8
M. serecn-gridd currvent, U oL internal
plate-resistance, LOOOOK olins; amplifiea
tion factor, 620; nmtual conductance, 620
micromhos.

This {ube iv ideally suited to short-wave
use, especially for portable receivers. When
used with the 32 sereen-grid tube as a de-
tector, amnd a "33 tube as an output tube,
a higher degree of sensitivity and velume
are obtainable.

The socket connections of this tube, as
shown in Fig. 14, Fig. 15, shows the control-
grid  voltage—plate-current curve of the
tube and alse the mutnal conductance curve.
Fig. 16 shows @ family of plate-current—
plate voltage curves. See Iig. H.

A Detector-Amplifier

As the sixth tube

GRID L
-A- 31 B pz
]
and the diagram of v U

its connections  in
Figg 10.

As may he seen by
an inspection of this
fignre, there is ne
bias on the tube it-
self.  The coil 1.4,
and eapacity ClL, is
the usual secondary
cirenit  that  feeds

/ DET.-0sC.
Lok

LF. TRANS,

L ace on the list we pre-

sent 1 new detector-
aplifier designated

-

Fig. 6, left.
Diagram of conncctions
of the oscillator—first-

detector.

Fig. 8, below.
Parigtion of ucgative
plate - resistance and
plate current with grid

the second - detector
(of course. it the re-

ceiver is. of  the

T.R.F. type, the second detector is the only
one there is, and conseguently the inforni-
tion given regarding this tube is valid for
sneh receivers also).  Its theory of opera-
tion is relatively simple.  Consider Fig. 11
I'he signal voltnge shown as A is impressed
across grids G1oand (2 of the tube; one
(G1) being positive and the other (€i2)
negative. The plate current, due to Gl
docs not rise very much even though the
grid is positive hecause of the unusnal shape
of the plate-current wrid-vottage curve
shown in Fig. 12, The grid (2 being negi-
tive causes a large decrease in plate current
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as the "6k 1t s designaled as oa three-
electrode tnhe of general-purpose type con-
struction for use under
freedom from microphonic  disturhances is
required. Bt is specially applicable as a
detector-anmplitier or oscillator to battery-
aperated egnipiment which may be subjected
to cither impact or continual vibration, This
tube is illustrated in Figo B oand has the
following vatings and characteristios: Fila-
ment voltage, LT (DCO) 5 filament current,
25-ampere; plate potential, 90 volts (max.):
grid voltage, -1.5; plate current, 2.9 mag
amplification fuctor, 8.2; internal plate-re-
sistance, 13300 olms; mutnal conductance,
610 micromhos;  plate-grid  capacity, 2.3
mmf. s grid-flament capaeity, 5.4 mmf;
plate-filament capacity, 3.5 mf,

concitions  where

The “G-25" Duediode

For several years past, the detector-
circuit of the radio receiver has received
less technical attention than any other cir-
eait from the standpoint of fidelity  and
overload characteristies,

The earliest type of vaciume-tihe detector

‘the disde—consisting sinply of a ther-
mionic ecathode and a plate, was discirded
chicflly because of its lack of gaing or, in
other words, due to the fact that it was
not particularly sensitive, Tt has become
increasingly more apparent, during the last
few vears, that the two-cletuent tube, or
diode, has several advantages as a detector
which nwre than compensate for its low
gain and lack of sensitivity, and several
modern cireuits have appeared in which the
usnal friode, or three-element tube with two
of the elements clectrically connevted, have
been used as a diode detector. 1t is well
known that it is practically impossible to
overload such o detector, since it has the
ability to handle any amomnt of power np
to the point of destruction of the tube itselt
without overload distortion,  “I'he circuits
assoclated with this use have frequency char-
acteristics which  are  fuherently  hetter
adapted to detectors than are the common
detectors in use today.  In fact, the diode
detector is often kiown as the “linear de-
teetor” as contrasted with the wore nsnal
Usquinre-law®™ type.

The advantiges of “push-pull™ aperation
are well understood in the radio art today.
The great advantage of push-pull lies in
the fact that this mode of operiation auto-

Fig. 9, below.

RADIO-CRAFT

matically cancels out the objectionable even
harnronies.

H has remained for Grigsby-Gronow en-
gineers to incorporate in an entirely new
tnhe and o new cirenit, the combination of
these two developments, that of the diode
ar linear detector, and at the same time the
push-pudl apecation,

The »G-25" 0s constrneted with a stand-
ard heater type eathode operating at o«
heater terminad  po-
tential of 2.5 volts
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and a heater current
of L35 anperes (av-
erage). It utilizes
two small plates,
concentrie with  the
cathade, with a spue-

Fig. 11, left.
letion of the detector
tiube.

Fig. 12, above.

ing of abont one mil-
limeter hetween them
at the center of the

cathide,  The two
plate  leads arve
browght ot sepa-

rdely to the stand-

Plate-zoltane —  plate-
current  curve  of  the
newe detector,

Fig. 13, upper left.
Socket  canncetions  of
the detector tube.

Fig. 14, lower left.

Soacket  counections  of

the '34.
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Fig. 15
Curtes showing the cvariation of platc-cnrrent
and mutual comductance with grid-bias.  The
former is represented by the solid and  the
Tatter by the dotted curve. It showld be noted
that scith the vated grid voltaue of X ogrelts, both
tire plate eurrent and vietwal conductance vary
considerably swith grid bDius. This tube cannot
be wused dn the output stage,

ard plate and  pgrid

b o .
! h”f ~Toltae late- 1, 1L.MEG
current of the deteetor-

oscitlator.

Fig. 10, right.
Circuit diagram of the
nese detector. Condens-
ers C2 may be snade

prongs of o stand-
ard five-prong hase,
The tulw operates in
Majestic ¢irenits
with no DL.C. plate
voltage, only the ra-
din- or intermediate-

frequeney signal be-

cqual to 0OV25-mf,
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ing impressed on the
plates.

An important  featnre of the *(G-25,"
when operated under these conditions, Jies
in the fuet that an extremely long life may
be expected. At the present time, it is im-
possible to say what the actual life may be,
but it is certainly safe to say that it will be
fur in excess of any of the commereial tri-
odes  or tetrodes standard in  the
industry.

The information given above is repro-

now
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duced with the courtesy of Dr. C. Marvin
Blackburn of the Grigshv-Grunow (oo A
phatograph of the tube is reproduced in
Fig. I

A New Output Pentode for
Automobile Receivers

One of the mwost important prolilems in
automobile receivers is that of supplying
sufticient  audio output.  The signal level
shoudd be high enongh so that driving noises
will not interfere. The first sets employved
fairly sensitive magnetic speakers so that
an ontput of a few-hundred milliwatts was
sufficient.  Ilowever, with the recent trend
to small dynamice speakers of poor efficiency,
the power tubes are required to give a mnch
higher output.

The plide-supply power is very limited.
Dry batteries of 135- and Later of 180-volts
have been generally used as “B" supply.
Also the *B™ elimmators  introduced  re-
cently are designed to give only 30-33 ma,
becanse they operate on the ecar battery
already loaded up to maximum  eapacity.
Allowing about 10 ma. for the other tubes
in the set, this leaves a maximum of 25 ma.
for the ontput tubes.  After subtracting
the bias voltage, about + watts “B" power
remain and must be used cconomically, It
is easy to see that 2 watts of andio power
is the bighest possible output under these
conditions.

Another requirenient imposed on the out-
put tubes as well as on all the other tubes
in the set is that of maximmm sensitivity.
Conventional triodes are, therefore, prie-
tically eliminated, pentodes being far su-
pervior in this respeet.

There are some tubes for this purpese on
the market already; the 38, for instance,
having becu designed especially for anto-
mobile veceiver operation, has proven guite
satisfuctory.  In smne eases, a tube with
higher power ontput and power sensitivity
is desiruble.  The plate dissipation, how-
ever, at 165 volts on the plate is rather high
for the size of the tube.

The 33" wonld e quite suitable for this
application in some respeets. However, the

(Continued on page G83)
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The Latest in

RADIO EQUIPMENT

A PORTABLE SOUND REPRODUCER
ANF.W portable and  completely  selt-
contained unit for reproducing records
thirough radio sets and power mmplifiers has
been recently announced.
Housed in the leatherette carrying case
are an eleetric phonograph motor and turn-
table, and a sensitive electro-magnetie

pickup. A carrying case in the cover pro-
vides for storage of several records without
danger of breakage.

‘This unit
is adapted
far use
with all
radio sets
and ampli-
fiers  hav-
ing pro-
vision for
connection
to cither
high or
low 1iImn-
pedance
pickups.
Adapters
are avail-
able for connections to mwost other radio sets.

Available with either hixh or low irped-
ance pickup, and with 78 or 33-1/3 R.P.M.
motors, for 25 or 60 cycles, 110-volt power sup-
pHes. Itisa product of the Operadio Mfg.Co,

The Operadio reproducer,

A NEW BATTERY RECEIVER

IN TIHE accompanying  illustration  is

shown a new 8-tube superheterodyne
(Model K OC) designed to operate from a
110-volt D.C. source,
It uses four type
°-236-X variable-mu
tubes for the R.F,
stage, first-detector
and two LF. stages;
two type F-236 tubes
for the second-detec-
tor and oscillater;
and two type F-257
tubes for the A.F,
stage. It has a band-pass input cireuit and
a small dry battery for “(™ hias.

It is manufactured by F.AD. Andrea, Inc.

The Fada Model KOC.

A SMALL DRY RECTIFIER
HF H. T, 8 rectifier shown in the illus-
tration is suitable for supplying the
pliate current of receivers consuming 60 ma.
It may also be used
for battery charging
and  for  supplying
field-current  for dy-

namic speakers.
It is mannfactured by
Westinghouse,  Brake
and Saxby Signal Co.

The voltage doubler,

A SMALL METER RECTIFIER

HE use of output meters for testing

purposcs s becaming  increasingly
popular. The small rectitier shown below
]

A sct-up using the rectifier.

was designed to work in conjunction with
a 0-1 ma. D.C. meter. For voltage measure-
wents, the series resistor necessary may be

*
r LAy ( Left, manner
i, ] in :.('sz'rh
multipliers
|©: s ,| o:%v are comnected,
[ \ T | i Caﬁzgr:'::'ion
lemu- - LT P
_l___l L e e 3

determined hy mere-
Iy multiplying  the
range by 1000, ‘Thus,
shown below is the
connection of a
meter for three
ranges, 0-1,000 volts,
0-100 volts and 0-10
volts. A calibration
curve is also shown,

This unit is wannfaetured by the Taussig
Research laboratories.

VLTS AL 10000 OWMS RES
Sammbnhsae B SS
YOLTS A.C. 100000 0nmS RES,

0234557881
MHLLIANPERE READNG

BULOVA RADIO SETS
RA])I() sets and electric clocks go to-
gether like hand and glove, but the
newest models have a degree of ubility not
obtained in earlier models of such “combina-
tion” instrnments. One aof these newer

radio receivers is illustrated bejow,

A particularly interesting new feature is
the Bulova eleetrie clock which is built into
the sct. Besides giving the correct time,
the clock  (together with its time relay)
antomatically turns the radio “on™ and “off™
at any desired time,
Just pick out  the
program you desire
to hiear, set the clock,

and when the time
comes the  radio
automatically  turns

itself on and starts
to play.

There are five
mndels in the Bul-
ova line: a five-tube

The Bulove "midges.”
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T. R. F. midget (iHustrated here); a seven-
tube superheterodyne midget; a seven-tube
console; a seven-tube Grandfather Clock;
and a ten-tube deluxe console.

The dynamie speaker has been set back
from the front of the cabinet a number of
inchies and a shorthorp introdunced, acting
as an acoustic load, This greatly improves
the quality of reproduction from the midget
models.

The clock operates eontinually, always
indicating the correet, electrically perfect,
synchronized time. The radio set can be
operated either automatically by the clock
or manually in the ordinary manner,

These sets are the first to be put on the
market by the Bulova Wateh Company,

Its diagrmu of connections will be pub-
lished in a future issue,

AN AC. AUTOMOTIVE RECEIVER

HE New York and Chicago Automobile

Shows occasion the announcement of a
new superheterodyne motor car radio re-
ceiver. It is manufactured by the Amer-
ican Bosch Corp. and is designated as the
Model 9:20, because of 20 outstanding fea-
tures, 9 of which are engineering features
combined for the first time in automotive
radio.

One of the features is the Magmotor, an
instrinient used for the elimination of *1I3”
batteries. This device is a single armature,
double-commumtator machine, with a perm-
anent magnet field and operates from the
car bhattery, The receiver may be operated
either fromn the Magmotor or from 135 volts
of “B" batteries.

Seven of the new automotive tubes are
used including one used as a “diode-triode.”
Full automatic volume-control regulates the
signal level to counteract the varving field
strength as the car moves along the road.

Boscl’s lutest
antomobile
reeetver,

The reeeiver utilizes the roof type an-
tenna now being installed at the factory,
or it may he operated with a new plate
antenna designed by the Bosch company.
It is suspended to the under-side of the
car frame parallel to the road.
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The television receiver
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A Complete Television Receiver

T last, with the announcenment of

a television receiver shown at the
left and right, the public is begin-
ning to get a glimmering of the
particular corner around which tele-
vision has heen hiding for the last
few years.

The set is a prod-

is secured in a very short space.
These two points are illustrated
in the drawing reproduced here. In
cach of the sections mentioned,
a concave indentation is  stanmped
and its surface polished. The crater
lamyp is so focused that the diverging
heam of light from

uct of the Iutton s

. the lamp strikes the

Television - Radio
Corp. and bids fair

to ?i.n(l an .1-x‘(-rllvnt ;CREEN\\\\\\.\ u]l”uf the light is
market. It incorpor- N utilized and a pie-
ates, aside from the ________:\* "*zl ture 5 x 6 inches is
television receiver, a CONCAVE _ .~~~ seenred in o eabinet
broadeast receiver so REFLECTORS | whose depth is only

that the reception of

sound  amd  anage MOTOR -~

may be made sinnl-

tancously. o~
The set has two L1 -

g L™
. § CRATER LAMP
~ N
N & LENS

dise and is refleeted
to the screen. Thus,

[ H inches.

* The photograph at
the right shows the
60-tine dise removed
IJ from its motor in

main featires: IMirst,
the dise is stamped
from a single sheet of metal, and is
slotted radially, so that each section
hetween two slots may be bent at
different angles; second, the erater
lamip is so placed with respeet to
the sereen that a long heam-length

Scliematic of lIcus system,

order  to illustrate
the respective loca-
tion of the crater lamp and its asso-
ciated parts.

Sound is emitted from the loud
speaker at the top of the grand-
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NEW PORTABLE “P.A." SYSTEM
[11% latest thing in portable public-ad-
dress equipnient is  illustrated  here.
The complete unit is carried in a single, bal-
anced earrving case, the front of which is
utilized as a baflle for the self-contained
dynamic speaker. Complete with tubes, mi-
crophone, and all aceessories, the weight is
only 40 lbs.

The portable P, system

The input from the two-button micro-
phone that is supplied, or front any 200-
ohm phonograph pickup, is raised by the
three-stage amplifier to a volume level suf-
ficient for addressing a group of people

that may be assembled in a room 1,000 feet
square.  The awiplifier operates from 110
volts GO cycles, A.C., and supplies power for
all accessories including the dynamic speak-
er and two-button microphone,

A control panel is provided with separate
volume controls for microphone and phono-
graph input, and a changeover switeh for
shifting the amplifier to either input.  The
cover provides stowage for a 50-foot rub-
bher-covered microphone lead and a 25-foot
A line cord. A jack is provided that
allows from one to four additional A.C.
dynamic or magnetic speakers to be oper-
ated without affecting the output of the
main speaker.

‘This type of unit finds wide application
for use at meetings and luncheons where
overflow erowds are located in a second
roont, and as o paging system during con-
ventions.  They are often carried by speak-
ers on tour who wish to make certain that
they are casily heard by their whole audi-
enee.

This instrument is manufactured by The
Operadio Mfg. Co.

NEW REPLACEMENT CONDENSER
BLOCKS
HERE have recently heen announced re-
plircement units for the Majestie <9-P-6"
and *TB-P-6" and Atwater Kent
“37 and 38" power supply units.

The replacement unit for the Majestie “9-
P-67 power supply consists of three 2-mf.
sections of 400, 500 and 600 D.C. working
voltages and 1-mf. section of 300 D.C. work-
ing voltage with a choke conneeted in series
with the latter.

The replacement unit for the Majestic
*TR-P-67 power supply consists of two 2-mf,
seetions of 300 and 600 D.C. working voj-
tages, and two 3-mf. sections of 300 and 00
D.C. working voltages.

The condenser seetions used in the con-
strietion of these blocks are non-inductively
wound, thoroughly impregnated and dehy-

models
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father type console illustrated. Rear ricwo of the combination
Clyde Fitch is the inventor. telerision  wnd  broudeast
reeeires,

drated and use high grade naterials, They
are mounted in metal casings, fully sealed
with meisture-proof filling  compound and
provided with convenient soldering ternninals
on an insulating strip through the top of
the it as shown.

wtit for Atwater Kewt Models

Replacement
and 38 power nanits.

The replacement units for Atwater Kent
wodels and <387 power supply units
consist of two S-mf. sections, two I-mf. see-
tions, two filter chokes and a speaker choke,
The condenser chokes  are
mounted in heavy metal containers filled
with sealing compomd and provided with
colored wire leads.

The above units are products of the Acro-
vox Wireless Corp.

L0 fridd

sections  and

e R
[t

oy e .
wp L =

Replacement wnit for the Maiestic Model 9-P-6
power supply. It consists of three 2-mf., scctions
and a l-mf, section with a choke.
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A S5-TUBLE SUPERHETERODYNE
BY the wse of the “antodyne™ principle of

operation, it has heen possible to pro-
duee o S-tube superheterodyne, the Crosley
“Litlfelli,” illnstrated.

The Crosley “Litlfella

A “QUICK.SERVICE" ANTENNA

. “Tennaeard”™  illnstrated has Deen
T developed by the Tolyoke Co, toe, to
meet the demand for simple antenna equip-
ment suitable for wmodern, high-power re-
ceivers,

I'his  deviee incorporates a 25-ft
tenna™ lead, 1o ft. of which is capaeity-
coupled  to  a
light - line  lead
= 10 ft. long (one

— cmd  of  which
plugs into the

The antenna. power ontlet,
while the other receives radio set's plug)s
the renuaining 13-ft, length is penoitted to
dangle conveniently as added pickap.

tan-

“SOUND-ON-FILM" HOME TALKIES
PRODUCT of RCX Plotophone, Ine.,
the 16 nnne Photophone Janior Portable

How available for home, office and
shop o complete little “theatre,"—and with-
ont reconrse to the machinery required for
turntable-and-dise operation, ‘The equipient
weighs B s it measures 18, x 131, x 817
ins.t it is complete with londspeaker and
1o vV, AC, power equipment and is re-
produced below,

tatlees

1bove, A ta L. feed recl, takewp, feed, proj,
lamp. ptical  system, sonnd  dvum,  cxciter,
proj. s and amp. ol ty amp. s,
compensat s ro plua, takewp reel.

Right, normal ¢ of 16 wmm. film end ci-

larged sound track,

RADIO-CRAFT

REFLECTOR-LENS TELEVISION

TEWEST in television is the “prismatic
reflecting lens™ systen of television de-
veloped by Williim Thiyt Peck. Light,
instead of going throwgh the scanning disc.
ix  reflected
by the nrir-
rored hack of
the lens and
thenee to the
sereens  the
resulting  fo-
cal length
makes  con-
venient,  in
small  depth
a picture 12
ins,
or moere. Tu
the  cabinet
shown  are
the usual
sound and
sight nnits,

EIIHITCN

dbove, Decl television re-

;;}slae;l;‘lg - LIGHTT coiver {and T back, s
LENS larued vigwe ot -
matic eflecting lrnses).
Left, arranuement of the
Peel ptical system.

Liseht from »

cratey famp It s
*MIRROR s [ the  murrored
SURFACE  SPOT/ tla f fothe spe-

cral

NEW ELECTROLYTIC CONDENSERS

MALI-SPACE  electrolytie condensers
S now  heing  mamnfactured by Duhilier
Condenser Corp. are partieularly suited to
the requireinents of high capacity and low
impedance; and D.Cooworking voltages of
25 (available in units of 8, 10, aud 200 0t ;
50 (4 6, and 8 if.), and 125 (10 and 150f.),

Metal-container type measures %, x 2-3/16
x 1Y ineg eartridge type, 20, x L in In
diam. for 125
V.onmits, and
200 x4 =i,
in dimn. for
the lower
voltage units

Above, Dubilicr  tape,

and, rivht ¢ type o

compact electralytic con-
densers,
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A LIGHT-OPERATED RELAY

N inexpensive  Jight-
A vperated deviee s the

new  Lux’Tron  snpersensi-
tive  seleninm cells  and
relay which

operates
from a 2214
volt  enrrent
sonree. ‘The
manufac-
turer is Lux-
Tron De-
vices Co,

The light
aperated
relay,

POLICE RADIO SETS
HE new types D-2195 (1712 ke band)
and D=2166 (2410 ke hand)  Stron-

berg-Carlson Police Recetvers  illustrated
helow  are  manutactured by Stroutherg-

Carlson ‘Felo Mfg. Co. These superhetero-
dynes  ineorporate ANLCD and pentode

AT

The Dolice Radio Set.

METER SHUNTS

ITUNTS of special alioy wire for mnl-
S tiplving meter readings are illusteated
Van Lenven,
Cirenits,  and  multi-
scile dials for stand-
ard meters are avail-
able,

A schematic cirenit
of o “universal™ meter
is shown helow.

below, Manufacturer, D. 1.

R
L] .

EEEET

— -
| == st 0C
§ LY ity )
I- OGK 1

AAbore, 1
meter shunts:
aind it
measwriig
100.0 alims :
0-5, 0 s
0-100 ma.;

Hind
0-5, 0-11, 0-3n,
0-239, and
0-1,000 zwits,

'—-'hﬂn'ﬂ.r—lllli—r

gaN "4 V)G DM CIRCUIT QTT §
_LL._M_,C_:::__), < 100,000 J
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Fig. A

Photograph of Mr.
Leeb's sct analyzer.
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Constructing a

SIMPLE
T TESTER

By JOSEPH LEEB, E.E.

MERSON once said, “If eves

were made for secing, then
beanty is its own excuse for
being.”  This hit of philosophy
can be applied to articles deseribing
set analyzers as well as flowers, The
test set illustrated in Fipo A was built
hecause of ity extreme compactness,
simplicity and low cost, although it

Associnted with the voltmeter circuit is a four-
peint selector switch for 8, 200, ar 100 volts, or
for continnity testing, Refercnce to the wiring
diagram  (Fig. 2) will show how this is accom-
plished. Tt will he noted that with the testing
hattery connected as shown, it is impossible te
short-circuit it, should the switch happen to rest
upon iwo adjaeent points. The worst condition
possible is a short throngh the two external malti-

is not lacking in symmetry.

plice resistances—49,000 ohms—which is not very
serions, This condition oceurs when the switeh

The size of the instrinment panel is
only 41, inches by 8 inches, while the
ontside of the carrying

dimensions

SPACE FOR ANALYZER PLUG, CABLE,
LEADS AND ADARTERS

lever lappens to rest npon the two right-hand
points.
The handle of a round “stippling™ brush, to-

case are 8, inches long by 63/ inches

gether with the base of o burnt-ont "27 tuhe, serves

wide by 214 inches devp. A sewing

Fig. 1

admirably as an anatyzer plng. One end of the

nuichine tool hox was pressed into Sugnested panel lavout for the tester. Miscel cable couneets to the socket prongs and the sercen-
serviee to house “the works™  These lancous material may b kept dn the side grid cap on the side of the handle.  The other ends
hoxes may be obtained  for almost compartmend. of the wires go to the respective tip jacks on
nothing at any sewing machine deal- ) the panel. : )
er's. If a box of this type cannot be obtained con- T0 $:G.CAP TO 5:6. CAP A pair of fexible
veniently, any other case of suilable size way be "IN ANALYZER on casLE bl

substituted.

Description of Analyzer

Figure 1 shows the panel layout. As will be ob-
served, only two meters are used; a D.C voltmeter
and a D.C. milliammeter. The A.C. voltmeter was
purposely onitted, for two reasons. A third meter
would add considerably to the bulk of the test kit,
and is not used often enongh to make it absolutely
essential. The most important readings are obtained
on the two D.C. instruments. If A.C. readings are
desired, the Service Man can earry a separate port-
able meter in his tool kit

leads should be made
with phone tips on one
end and test prods on
the other. The posi-

tive lead may be
F marked with  sone
red thread or other
device. VFor testing
sereen-grid  tubes, a
short lead is made

with a phone tip at
one end, a screen-grid

A five-prong  flush-monnted socket is placed as
shown. The use of a four-prong adapter obviates the
necessity for a four-prong socket on the panel, tend-
ing further toward conservation of panel space. Tip
jacks are used for the tube-socket terminals, screen-
grid clip, and external posts of the voltineter and milliammeter.
This procedure brings all parts of the cirenit right out on the panel,
where the tests can be maode directly.  Complicated switching
arrangements are thus dene away with,

The meters used in this tester are of the two-ineh flush-mounting
type.  Weston Model 506 was the make selected,  The voltmeter
in this case had two scales, 0-8 and 0-200, .\ 0-100 seale was added
by the inclusion of a multiplier in the circuit. The resistance of
the muttiplier is equal to the resistanee of the meter at the 200-
volt range, in this case 25000 olins. The milliannneter is a 15 ma.
instroment with an additional shunt conneeted through o toggle
switch for the 150 ma. range. 'The shunt is easily made by con-
neceting the millianmeter in series with another milliammeter (of
about 150 ma. range), a variable resistance, and a battery, Various
lengths of resistance wire (from an old rheostat) are connected
across the terminals of the 15 ma. meter until its reading (multi-
plicd by 10) corresponds to the reading of the higher-range meter.
When the proper length of wire has thus been determined experi-
mentally, a piece of spaghetti tubing is slipped over it and lugs
carefully soldered to the ends. We now have our shunt for the
“H” range of the meter. The togple switch takes this shunt out
of the circuit when the “LO” range is required.

At the left, an adapter for the plug-end of the analyser coble;
center, ihe adapter for the socket in the analyzer; and vight, an

G
coR :z:m—igﬂ FggAzTERG 80 SOCKET elip at the other. The
— LU tip of this lead is
Fig. 3 plugged into the tip

(Conlinued on

adapter for testing '80 rectifiers, page 691)

VOLT-
METER
+ MULTI-

(=) PLIERS

VOLTS

& L
CONTROL-GRID r[
i Q@

CAP FOR SCREEN-
GRID TUBES

CLOSED FOR 150 M.A. W1 )
OPEN FORI5MA (LO.)

ANALYZER PLUG =

Fig. 2
Complete schematic diagram of the tester. oltage measurcments arve

made at the socket terminals of the analvzer by the voltmeter leads which
are inscried in the left-hand terminals.
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Table 2.
| [ e N
Barmonios
Fandamental fnqnonoyr__
| in ¢. p. ®. leng.miles | leng. mlles |lenz. miles
] | ___{_———_—a
| T |
. 40 583 388 291 |
S 3 . 4 e
[ 100 233 165 117 —
! 500 T e
, > - -
1000 23
2000 [ 11.5
1 S
3000 7.
| e ) 8. |
4000 | 5.8
S
5000 4.7
6000 1 BENEE
7000 3.3 f
8000 T &3
9000  E.& —
‘;Toooﬂj‘ Tz |

N ANY well-designed voice transmission eirenit, sueh as tele-
phone  lines, radio-hroadeast  speech equipment, public-
address  svstews, “talkie™  apparatus, ete, will be found
resistance networks, or attenmators, more comntonly  called
“pads.”  The proper use and design of these pads make for an
efficient transmission system, from which the maximum output of
energy with the least distortion may be ohtained, and which, if
these pads were not used, could not he realized. 1t can be said
that puds find their way into practically every phase of voice
transmission where quality reproduction is the prime requisite.

It is the purpose of this article to make clear the methods by
which these pads are designed, to show their application in trans-
mission eireuits, and to discuss the problems encountered in trans-
mission circuits where pads are used.

Purpose of Pads
In voice-transmission circuits, where energy is being transmitted
over a line to a load located at the fur end of the line, it is
necessary that some means be emploved to control the magnitude
of the energy entering the load. It is

RADIO-CRAFT
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The Theory and

Volume Controls,

Matchin

(PART
By

To illustrate the statements given in the preceding paragraphs,
a typical case showing the use of such networks will he given. The
complete design and ealeulation of the pads will he shown, and the
problems arising in cirenits in which these pads are vsed will he
discussed. It is hoped that by obtaining a complete understanding
of the subject matter given in these papers, any problems relating
to the design and use of pads in veice transmission circuits will
be materially fessened.

Let us assume we have a radio amplifier whose output voltage is
1.5 (effective value of alternating current). This voltage is to he
fedd over a transmission line, at the far end of which is located
the primary side of an input transformer, whose secondary is in the
input cireuit of an amplifier (see Fig 3). Let us also assume that
it is also necessary to reduce the voltage impressed across the
primary side of the transformer to approximately .15 volts (RS,
it can be seen, therefore, that it is necessary to interpose a net-
work of some sort between the input source of L5 volts and the
primary side of the input transfornter in order that the voltage
will he reduced to the desired value, at the sawme time introducing
no impedance mismateh hotween the source and the load.

network is composed of non-reactive

In voice transmission eircuits, this

for such purposes that pads are used,
‘These networks are alwavs used be- n resistances so arranged that they will
B [] ] B
tween a source of energy and a load, Van Y2 Vaa Fuwa cause the desired loss between  the
The source of energyv might be any 46.5 93.0 139.5 186.0 input and output terminals of the
s : MILES MILES MILES _d., MILES _ e TR
of the following: ~ 2 N pad. By “non-reactive” is meant re-
(1) Output of a speech amplifier, - \\ \\... A4 ~ \-\";‘ sistances  whose  impedance  remains
sueh as a normally high-level am- N ” . practically  constant  to  alternating
plitier  whieh is feeding another I \\ o’ ‘.‘ enrrent.  This s accomplished by
amplifier located at a remote point; & 7 constructing the resistances so that
(2) Output of a high-level am- AR S Vs their inductance and capacitance is
plifier (power amplifier) "_"\h'lMngLEsE’_’L-. \\ / negligible throughout the frequency
() Output of a low-level am- R et “ band in which they function. (The
plifier, such as a condenser-micro- S’ REFLECTED constriction of the resistanees for use
. 0 . . - WAVE,NO LOSSES H . 0 . .
phone amplifier, which is feeding a ' in the pads will be given in a forth-
ineech ated ¢ ‘ , WAVELENGTH IF NO LOSSES WERE i artic
.\].)((’(h <ll|!ll]|'l(1’ loeated at  somw ]-—- PRESENT IN CIRCUIT = 186.0 MlLES—.l coming article). )
distant points “ For most purposes, this frequency
(#) Output of microphone c¢ir- - B band can be taken as the andio spec-
cuits, ete.: The load may consist Fig. 4 trum of 10 to 10000 cveles per sec-

of a transmission line carrying the

enerpy and terminating in an im-

pedance tocated at the far end of the line, This load impedance

might consist of any of the following:
(a) Primary side of a line-matching transformer (line to
line transformer):
(h) Input circuit of a speech amplifier:
(¢) Loud speakers located at  distant
aplifiers
(d) Mixing cirenits, ete,

The attenuator imposes a constant impedance upon the trans-
mission line, thereby controlling the level (magnitude) of the
energy being transmitted into the far end of the line The at-
tenuator or “pad” maintains this level by introducing a loss in
energy between the source and the lond, at the same time cansing
no impedance misniateh to the impedances hetween which it is
working (source impedance and load impedance).

points  from  an

Initial and reficeted seates it a civeuit <eith and wweithoxt losses.

ond, The resistances used in networks
must be non-reactive in order that
the attenuator maintain constant impedance characteristios throngh-
out the audio hand to the impedances hetween which it is working,
so that straight line frequency attenuation will be obtained without
frequeney distortion in the transmission circuit, which would hinder
the intelligibility of the signal,

The change in voltage between the source and the load is ex-
pressed as the logarithmic ratio between the two voltages, .\t this
point a hrief reswmmé on the transmission unit or deecibel will be
given, so that those not familiar with this unit will have a clear
understanding of how it is used in transmission eircuits.

In electrical cirenits carrving energy which is either bheing am-
plified or attenuated, the question arises: What is the relationship
between voltage, enrrent. and power on the input side of an ampli-
fier or an attenuator, to the voltage, current. and power on its
output side? The engineer signifies this ratio between two voltages,

www americanradiohistorv com
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Construction  of
Line Filters and |.

Transformers

I)
HY LEVY, B.S.

two currents, or twe powers, by the numher of decibels change
taking place between the input and output terminals of the am-
plifier or the attenuator,

The Decibel

In any eleetrical circuit carryving cnergy, the product of the
common logarithm of the power ratio wultiplied hy ten, or the
produet of the conmmon logarithm of the curreat or voltage ralios
nudtiplied by twenty determines the change in decibels.

As an example of this principle, let us assmune that in a certain
circuit the voltage has been decreased from 3.0 volts to 1.0 volt,
or to one-third of its original value. Then from the definition as
given above, the voltage ratio is 3 to 1, or 3. The common logarithm
of three is 0.4771 (which may be obtained from a table of conunon
logarithins).  This means that 04771 is the power to which ten
must he raised to give three. Then, mltiplving 04771 by twenty,
we get 9542 decibels change:

RADIO-CRAFT
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INPUT
VI0R

T2 INPUT TRANS.
P PRI.  SEC. PRI. TI SEC. G
r ¥ ©
L) Zs L5V, ZL 200,000
OHMS 200 200 OHMS
or power C L) OHMS o
ritios s "B+ F

expressed
as o loss
in deci-

Fig. 1, above. Circuit illustrating curreat distribution.

bels. In Fig. 2, center. Schematic divyram of an “H'-type pad.

the cir-  Fig. 3, below. Tmpedance relations in a typical line.

cuits  to

be  tuken .

up, attennators  (resistive networks) will be  diseussed, and a

decrease in energy will he incurred between the terminals of the
pad, and therefore all results will be given as a loss in decibeds.,
Thus by expressing current, voltage, and power ratios in decibels,
one has an accurate deseription of the changes in energy taking
place in the circuit.
From the definition of the cdecibel as given above, we can write

the following formulac:
>,

Change in decibels =

AN
1. e,, decibels change = 20 log .

Teble 1.

10 logyo P

input voltage

output voltage
3.0

20 log 10

where V)
and V.

n

Fopdamentsl fraqueney
in s.p.8.

Vi
20 logy v,

in ailes to

Lengtn of elroult
produce resonance

1

1N
20 logw ]‘2

. 0 1168 | where 1", = input power
s e ——— L
decibels change = 9.542 _ we B 23 ] Vi = input valtage
g b ' oo —l— B | V. = output voltage
The above simply means that if the voltage oo e I, = input current
in the circuit has been decreased to one-third 3000 — T ies | I = output current
of its original value, we have eaused a change 4000 i __1 This is shown in Fig. 1
. o . . — = 8 18 She . L
of 9.542 units or decibels to have taken place. I N A :_:. = Also if we Anowe the nuwber of decibels
(('hec t'll;',e’_'!n ‘\)"‘ fl',;'!" r.ll.!.il Issue I”r'ln‘l“m‘) L 7 T 6t ' change, and it is desired to determine the volt-
warrhialor. ts chanygee i deaihels 18 8000 age, current, or power rulios, we can write:
expressed as a loan, as the voltage has been — — e, . 1 5

decreased. Similarly, if the voltage had been

inereased to three times its original value,
the resultant change in decibels would alse
bhe 9.542, only in this case the result would
u gain. "T'herefore, if the voltage has been increased or decreased
to three times its original value, the resultant change in decibels
is the sume in both cases, or 9512, The only difference in the
two_cases is in the method of expressing the results obtained.

— » When  using the
a formulae  shown  be-

Is_, A > B low, the change in
decibels obtained  de-

Ale— gl pends on the type of

B . circuit  involved.  1In

an amplifying circuit,

e the  relationship  be-

zs‘f A— — »B tween  the  voltage,
current,  or  power

Ale—g! ratios is expressed as

a ! i gaip in decibels. In

— - : L an  attenuator, the
Fig. S, above. Open-end transmission line. relationship  between
Fig. 6, below. “Shorted” iransmission linc. the voltage, current,

L S " . change in decibels
D antilog 10
\': . change in decibels
v, < antilog —— 20 -
2
change in decibels

I o T
L = antilog 20

To illustrate this wethod, assume we wish to introduce a 15
decibel loss into the cireuit, and it is desired to know what voltage
ratio will give this loss. Then from above:

v, .. change in decibels
S antilog - TR
\‘1 . 15_

V.- ailog ST

M . —

v. - antilog 75

v, .

-\--.' = 5,062

which means that if the voltage ratio is cqual to 5.62, a 15 decibel
loss will he maintained in the circuit.
Returning now to our own problem, it was determined that a
network is rcquire(l to cause a loss in voltage between its terminals,
(Continwed on page H90)
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USING Crater Lamps

Because crater lamps will undoubtedly displace the flat-plate neon lamp
for television work, the author discusces their methods of connection.

HILE the following cirenits were nsed

with a erater-type neon lamp and a pro-

! jection set using a coneave wmirror disk,

it is quite possible that they could be ased equally well

vith a flat-plate neon lamp and a pinhole disk,  Therefore, they
should be of interest to all television fans,  lacking definite clee-
trical characteristies of the various Inmps, sueh as AC and D.C
impedances whieh mamnfacturers fail to supply (linps of  the
satne make and type varving considerably), it is impossible to give
exact data on the bhest cirenit for w given lamp.  The following
cirenits were tried by using ordinary radio parts snel as will be
found in the average experimenter’s laboratory. While excellent
results were obtained with some ot them, improvements could still

By CLYDE FITCH

the proper proportion to the A.C. signal.
Before trving any of these circuits, it is well
to add a switeh to the detector cirenit for chang-
ing from positive to negative images; some of these cirenits give
negative images, and to obtain an accurate comparison of the
varions circnits the detector switeh should be thrown to reverse
the image. Fhe simple method of reversing a transformer winding
will not reverse the image.  The best method is to conneet the
detector switeh so that either grid-bias detection or grid-condenser-
and-leak deteetion may be used.
sinee the sinmple eirewit at A is not satisfactory for peneral use
and is only good when the incoming signal is very strong, we will
diseard this together with various versions of it emploving combin-

in

he made by proper design,  For the present, the “eut and tey™  tions of series and parallel resistors, and look  for something
method will suftice: and any one who has patience is bonnd to better.
obtain  better  re- Description of
ception, CRATER CRATER Circuits

We may start ° LaMP LamP) We  have  shown
with the information that the cirenit of
generally supplied ; A, Figo L ois only
h.\' the tube mamt- ;_rn(nl for receiving
facturers. As a rule, ;;/ very strong signals:
parallel ontput R\l__y‘, weik  images  being
tubes, such as two ‘C /}E blinded out hy  the
type '43's, are ree- _ intense light cansed
mnrmended  as  they ? hy the D.C. compo-
more  nearly  mateh S8 e + -¢- ] nent  of  the  plate
the ilupt'tl:n:("l' of the ~C1 s ~—C1 <, CI::':EE T R CRATER current.  Note that
aeon Lanp. The lamp ¢ two  ontput  tubes
. . T .
is then usaally connected in parallel
placed  directly in X g are shown in  this
the plate cirenit, as ] circuit,  ‘Two paral-
in .\, Fig. L, and na- lel output tubes are

ture left to take its

CONrse,

recommended in all
of the following cir-

A simiple eompari-

“H

cuits but are left ont

son between the lamp
cirenit  for  picture
reception and a loud-
speaker cirenit  for
sound reception will

CRATER
LAMP

9

of the illustrations
for elearness,
Figure 1B shows
one method of can-
trolling the amount

CRATER
LAMP)

CRATER
LAMP

show how ridiculous of D.C. flowing
it is to expeet pood through the erater
images from such Lunp.  The resistor
cirenit.  In the plate ?‘R R s placed in the
cirenit of the tubes, 2 output  circuit and
both D.C. and AC. -_!.- -H- should be of a vatue
(from  the received equal to the impe-
signal) are flowing. Fig. 1 danees of the output
When i I(llld-spt‘ﬂkl'l‘ Circuit diagrams of crater-lamp circwits.  They are discnssed in detail by My, Fiteh. tubes  (depending
is  used, only  the upon  the  type of

ALC component produees a response; the ND.C. is silent, and no
matter how strong it is, no sound is praduced.  Furthermore, no
matter how weak the ALC. is in proportion to the 1.C., it produces
an effect on the loud-speaker diaphragn and can be heard.
When a neon lamp is connected as in A of Fig 1, the results
are entirely different.  In this case, the direet enrrent as well as
the oftervating enrrent produces light, which ear be scen. There-
fore, when the received signal is weak and the AC. component
small in eomparison with the D.C. component, the light cansed by
the DLC. s so strong that the faint picture ean hardly be seen. Only
the strongest of stations can he tuned in praperly. In other words,
{o obtain the hest images, the lamp wrast be 100 per cent modalated.
Phis means that we mnst have a method for controlling the amount
of D.C. passing through the lamp so that it can be adjusted to he

tihes used) so as to ;:iv'(‘ maxinmm  power output. The crater
Lunp is connected between the plate and ground—the amount of
D.C passing through the erater being regulated by the variable
resistor B2, whieh is shunted by the Lmf. condenser C to allow
for the passage of the alternating enrrent. The resistor RE may
or may not be used.  Its purpose is to increase the load impedance
so as to more nearly mateh that of the resistance R, As a rule,
the A.C. impedance of a erater tube is only a few hundred ohns,
although its D.C impedance may be a few thousand ohms. Resistor
R1 may have o range of from 0 to 10,000 obins and, once adjusted,
may remain fixed,  Resistor R2 nay have a value of from 0 to
50,000 ohms and should be mannted on the frent of the receiver
panel so as to he accessible, as its adjustment varies with cach
(Continved on page G88)
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Fig. A

The numbers above corvespond to those given in the diagram below.

ERT'S a Jittle radio set that’s a true “pal™ "This A.C.-

1D.C. portable s possibly the smallest, lightest power-

operated portable in the world, 1t has surprising volune,

is fairly sclective and still, it fits into a case only a bit
farger than a camera.

The portable, which is illnstrated in Fig. A, makes a splendid
traveling companion. 1t is also ideal for sick-bed use, for con-
valescents in hospitals, and for other shut-ins. It is admirably
suited to the nse of people who are hard of hearing. 1In fact, by
plugging @ wmicrophone in terminals 8, it serves as an execllent *hear-
ing aid™ when not being nsed for radio reception. ‘Ihose who like
to listen to radio late at night can do so with this set, without dis-
turbing the neighbors, or without even bothering anyone sleeping
in the sae room. Used in conjunction with a new type of short-
wave converter (police adapter), this portahle set will bring in
exciting police messages and also other interesting programs and
calls on the short-wave band between 80 and 200 meters. No change
in wiring is necessary to nse the S.W. adapter.

This versatile receiver may he plugged-in any place where electric
lights are used, regardlexs of whether the current is allernating or
direct. This universal feature adds to the desirability of the little
receiver,  Ineidentally, this circuit, which is shown in Fig 1, may
also be made available for battery use, and henee for automotive
work, with only a few small changes,

No aerial is necessary, although provision has been made for the
use of one when distance-reception is desired, The cirenit employed
is ingeniously simple. In reality, the “Cash Box” receiver is
essentially a one-tube set, sinee the second tube is used merely as
a rectifier. The new Arcturus “M" filament, quick-heating, cathode-
type 137A tubes are used. These are especially designed for inter-
changeable use on either A.C. or 1.C. and they are the only tubes
available for use in this circunit, which will give the desired degree
of huntlless operation.

Discussion of Circuit

The filaments of both tubes are in series and a wire-wound re-
sistor is alse in series with the smne circnit, so that the 115 volts
supplied by the line is reduced to the 126 volts (6.3 volts per tube)
required by the two tubes. The first tube 11 aets as a combina-
tion detector and amplifier. Tube
19 serves to reetify AC to DUC.
for use on the plate of tube 110 |f
Filtering  is  accomplished by
means of  the audio-choke 17,
which is bypassed by the clectro-
Ivtie e¢ondensers 16 and 18, A
“conoid” antenna coupler is used
at 3. A tickler coil has heen
adided, not only to inerease the
distance range, but especially to
improve the seleetivity of the
sety so that broad-tuning local
stations may be separated through

RADIO-CRAFT

Fig. 1

Circuit diagram of the “Cash Box™ receiver.

663

The A.C-D.C.
“CASH BOX”

Recerver

the use of the regeneration control. The tickler coil is wound on
a small cardlward form and placed within the shielded case of the
“conoid™ coil. The sceondary of this coil is tunedt by means of a
featherweight variable condenser.  Conventional grid-leak detection
is used, employing resistor.  The small fixed condensers 2 and 4
serve to proteet the tubes from short circuits throngh the ground
connection to the power line,  Condenser 7 isolates the metal hox
from the line, while condenser 13 helps to prevent hun

An antomatic line-voltage regulator constitutes an important
feature in the design of this set. 1t proteets tubes, "phones amld
other components agrainst danmage due to voltage fluctuations and
surges, thus prolonging the life of the tubes and stabilizing the
operation of the set. It also acts as a fuse in the event of a
short circuit.

Construction Details

In order to make the set as comipact as possible, every available
hit of space within the carrying case is utilized.  Most of the parts
are mounted on a wood strip which fits against the inside rear wall
of the case,  Before fastening the comiponents on the hoard, variable
condenser 6 and choke 17 are placed in the approximate positions
they are to occupy.  The board is then put against the reur wall
of the case and the locations of coil 3 and of the two tube-sockets
are noted. The coil must clear the condenser on one side and the
socket must clear it on the other. The two electrolytic condensers
are located, one above the other, between socket 19 and choke 17,
The conoid coil, the tuhe sockets, and the electrolytic condensers
are then mounted on the hasehoard in their proper positions. The
coil is mounted vertically by means of o small right-angle bracket
fastened to its cover.  Resistor 20 is next mounted on the hise-
board as indicated.  The grid condenser 9 and grid leak 10 are
mounted on the board between the conoid coil and the socket, A
composition binding-post strip, carryving posts 1 and 5, is fastened
to the edge of the board, at the left, by means of three smiall wood
SCTeWS,

Mounting holes are drilled in front of the carrying case at the
left for the variable condenser, which rests on the hottonr of the
case. Holes are also drilled at the left front for wounting the
twin jack 8. At the right front, a hole is drilled for mounting the
Eleetrad  combination  regencra-
tion control and switch.  Haoles
arc drilled at the right side for
nounting the twin jack 14 and
at the left side for the outlet 22,

& Holes are also drilledt at the hot-
I torn of the case for fastening the

i choke 17, and at the back, for
bolting  the wood base securely
to the case.  All parts which
mount on  the case are then
fastened in position,

It is preferable to start wiring

(Continued on page 692)
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An interesting description of the manner in which “Stromberg-Carlson” obtains
complete remote control operation of modern radio receivers.

Y the very nature of his existence, man is luzy. From time

immenorial, e has continually striven to mininize his daily

work.  Our scientists call this type of advancement “prog-

ress,” although the definition of the word “progress” is
relative,  Whether laziness is a desirable characteristic or not
depends entirely upon the individual.

In the early days of radio broadeasting, a man would return
from his daily labors, turn on his radio reeeiver, test his storage
hattery, turn three or four dials until o desirable station was tuned
in, and then listen quietly to a conplomeration of noise which, at
that time, was called musie, Tlowever, we hiave “progressed;™ there
are few hatteries in use today, and reeeivers have hut a single dial,
making the tnning-in of distant and local stations a relatively simple
matter. But still man is not satisfied. He not only finds it desirable,
it at times necessary, that be completely control the tuning and
adjusting of his radie recciver from many convenient points dis-
tributeil abont his home. ‘This latter refinenient marks another step
in the “progress™ of radio.

The device ta be deseribed is manufactured by the Strowberg-
Carlson “Telephone Manufacturing Company, and although it is
designed to work in conjunction with their own receivers, it may
casily be applied to any other receiver having somewhat similar
characteristies.

This device, called the “Telektor,” consists of a combination of
motors and relavs mounted at the rear of a radio receiver, as indi-
cated in Fig. A; a detailed view of the Telektor is shown in Fig, B.
This Telektor motor unit may be removed from a receiver at any
time without affecting the operation of the radio set. 1t ust
atways be nsed with a “Telektor Box.™  When so used, it performs
remote starting or stopping of the radio receiver, remote control
of volume, and remote control of the tuning dial. Certain Telcktor
systems are also designed to control, in addition to the above, an
automatic  record-changing  phonograph  and  four  lowd-speakers
which may he nsed in a sound distributing system.  As stated pre-
viously, cach of the above may be controlled from any of the
remote points selected.

_been listening and also turns off the radio receiver.

As noted from the Telektor Box, illustrated in Fig. €, twenty
push-buttons are available.  Fight of these control relays aml the
remaining twelve control motors. ‘Fhe buttons that control relays
need only he pressed for an instant, as the relays operate imre-
diately the cireuit is closed. These buttons are the six nearest
the pilot lamp and the two at the bottom; that is, there are four
speaker buttons, the radio button, the records button, and off and
on buttons.  (See Fig. C.)

Operation of the Telektor

The operation of these relay-controlted push-buttons is as follows:
When the “ON™ button s depressed, the system automatically
connects to the A.C. line and is ready for operation. It should
he remembered that pressing the “ON™ button will also turn on
any loud speaker in the system that is connected for use as a
“Master” speaker.  You may, of course, press the proper push-
hutton to start any of the extension speakers you wmay care to
use, provided none of them is eonnected at the time

You will then hear a program of radio or phonograph music,
depending upon whether the radio or records button was last
pressed.  1f veu are not sure whether vou are hearing a program
of records or radio music, then press the button for whatever
type of entertainment you wish at the mowent. The sete however,
is usually installed in such a manner that all the extension speakers
will turn off automatically whenever the “*OFF™ button is pressed,
which, of course, turns off the radio reeviver as well,

Thus, suppose it is desired to shift the program from one exten-
sion spenker to another.  The sequence of operation is to press
the “OFF” button. This turns off the speaker to which you have
Immediately
press the “ON" button, and then press the button labeled for the
particular speaker yon wish to place in operation. This pro-
cedure is necessary because in certain installations all the exten-
sion speakers draw current from the A.C. line, and it is therefore
necessary to disconneet this speaker from . the line in order to

(Continued on paage 689)

www americanradiohistorv com


www.americanradiohistory.com

May, 1932

RADIO-CRAFT

F.J_l O1STRIBUTOR AND

CONDENSER [ = e
SPARK PLUG CONNECTED |/ @™ —— — | ==
SUPPRESSORS To aMMETER ||| | [T RECEIvER | [i
il AOuNT

. CONTROL
TOUNIT

_ SPEAKER —

X E ~CAT
W GENERATUI{H:__I,.&

CONDENSER e
| II.-\ %

Je—r
L

BATTERY SIDE
OF STARTING SWITCH

Box

At the left is shoun a txpical ear installation and at the riaht is shown a txpical car antenna. At 1 are showen staaaer tacks to permit listings on head

lining, to be ticked sver sereen; at B, dome-light; at C. dome-light wiring -

at ), a hole zehich §s cut to clear the dome-light—the cdges of the screen are

soldered; at E, the antenna screen—use bright copper or brouze wire only; at F, edyes of screen—they must be soldeved.,

CASH 7 Automotive Rudio

Here’s an analysis of a new field, right at your backdoor, where the grazing is very
good now, and will get better as summer comes.

UST a few short years agu, a wmeeting of

important radio manufacturers was called

in New York City to consider the possibilities of making a

profit from the sale of antomobile radio receivers and acees-
sories. That was hefore Crosley and National and Atwater Kent
had given the subject any more than the most casual consideration,
It was hefore T'ransitone was taken over by Philco and bhefore the
R.C.A, or any of the tube manufacturers, pave any cansideration
to the manufacture of speeial tubes, batteries, cables and the like,
for automobile-receiver nse. ‘There was a live interest shown at
that meeting: but there were plenty of misgivings, as there always
are when anything off the beaten track of radio merchandising is
up for consideration.

But the purpose of this article is not so much to review auto-
radio’s history as it is to indicate that there is a market for
receivers of this nature ripht at this minute. It is increasing by
leaps and hounds, and it is bringing an entirely new ficld of effort
and profit into existence for the Service Man. Before vou read
another paragraph, may I sugpgest that vou give the idea a bit
of thought from this point of view.

Regardless of the size of vour town, Tl wager that there are
at least three automobile dealers in it. In all likelihood, two of
ther are kicking about business being poor, and they are the two
who are doing nothing alont it other than waiting for something
te happen and for things to take a turn for the better. IHave
any of them ever thonght of the idea of giving a good aunto radio
with every ear® Did vou ever talk this over with them? Business
is to be had—plenty of it—if von will use yvour head for something
in addition to nuking a satisfactory resting place for vour hat,
You may be interested to know what other fetlows are doing along
this very line. Tt may give yon a hnneh or twe and enabie yvou
to ruke in a lot of the loose “shekels™ which are just waiting aronnd
for you. Furthermore, if you handle the job properly, it can be
made of great advertising value to vour regular service business,

Service Systematized

Unlike the ordinary type of radio business, anto-radio servicing
does not hegin after the receiver has been in operation some time
and begins to regnire attention.  Auto-radio service begins when
the dealer makes the sale. The installation of an auto-radio receiver
is no mean job. It is usually different for every make of car
as well as for every different nodel of every make. It is not
easy, except for the Service Man who specializes in it.  For the
man who does, there is o viegin fiddd with nwuch more than the
ordinary wnount of profit waiting.

By ARTHUR H. LYNCH _ Just think this over: .\t the last radio show

in. New York, the Chief FEngineer of a very
large company told e that his company nade and sold about
five thonsand anto receivers this vear—not counting short-wave re-
ceivers sold to varions police departments—and the company is
now working on a production schedule of five thousand a week!
Even supposing it did not earry on that type of production for a
long while, it is an indication of the husiness already at hand. When
the meeting of nianufacturers was held in New York there were
only five miakers of auto-radio reccivers, Now there are more than
sixty. At that time, there were no makers of special tubes for
auto-radio use. Now there is not a single tube maker of any
importance who does not inelude these tubes in his line. ‘There
were, at that time, practically no batteries made especially for this
serviee, and the ordinary type of storage battery did not give a
very suitable account of itself when the drain of several tubes was
added to the drain caused by the starter and so forth. Nor did the
"B batteries, designed to sit quictly in some place or other until
they were exhausted, perform too well when they were bounced
over hundreds of miles of rough roads.

There arose a howl for service—and a new kind of service—which
required a very fair knowledge of automobiles and their engines.
Automohile eompanies were not too slow to realize the importance
of auto radio—after some of them went so far as to sugpest that
the radio would he a menace to driving, only to have it proven
to them that they were centting off their noses to spite their faces.
Then the manufacturers of receivers and tubes began to wake up
to the fact that here was a market which they had been ignoring.
Then smue of them went into it blindfolded.  Sales managers saw
millions of dollars in it and sold the idea to their directors; and
printers' ink and radio-advertising time were devoted to this new
venture with more than ordinary prodigality. Then the kittens
came hone to the mama cat. There was weeping and gnashing of
teeth. This was not true of all the anto-radio manufacturers, but
there were very few exceptions.

Then it beeame recognized that systematized service was an
absolute necessity, if auto radio was to give the customer satisfae-
tion. And there are still a few receiver manufacturers who hold
the opinion that it is good business to deliver a customer at least
a portion of the claims made for their products, Where were the
Serviee Men who conld save the day for them? They were few
and very, very hard to find: in most instances they have not been
able to find half enough of them. In the final unalysis, no auto-

(Continned on page 693)
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The Service Man’s Forum

Where His Findings May Benefit Other Radio Technicians

“RADIO SERVICE—CODE"
Editor, Ramo-Crarr:

1 have read with interest vour article,
“Radio Service and the Fleetrie Code” Iet
me say that when a reliable radio set is sold
and properly installed as a rule the Service
Man's battle is over. 1 have seen quite a
few “IHandvinen's™ installations and the re-
sult was—numerons serviee calls!?

Each state should require an examination
of Service Men and, license the men who
pass this test. 1t goes without saying that
« man must have good tools to do good work,

A Service Man should refuse to make an
installation which would not conform with
the Nuational Electric Code, simply because
the customer wants @ *‘cheap job.”

What do vou say fellows? Lets hear from
you.

1?’Aur J. S1AFFER,
Terra Alta, V. Va.

RADIO.CRAFT AND THE
SERVICE MAN

5 are in receipt of the following bit

V\ of interesting data from Mr. Omer
Benson of Willis, Kan,, and the illustration
we reproduce in this issue.

As can be seen by reference to the figure,
the main part of our serviee henell is a
Supreme 400-13 Series N Diagnometer with
Shop Test Panel; the other service instru-
ments are built around this unit. To the
right is a small panel, and a test oscillator;
the small panel at the left is part of a
direct-reading ohmmeter and output meter
combined. It is built up with a Jewell 0-1.
ma. milliammeter, using the seale published
in the July, 1031 issue of Rapio-Crarr
(pg. 51) for the ohmmeter, together with
a resistance and dry cell to give full-scale
readings.  This scale matehes the other meter
scales so closely that it is almost impossible
to tell that it has Deen replaced with the
new paper one.  This makes an ohnieter
always ready for use without disturbing the
Diagnometer and without disconnecting the
radio receiver under test from the light
socket.

The output meter has an audio trans-
former and fixed erystal to reetify the out-
put current of a radio set, armel a variable
resistor to vary the needle reacing: it also
has large fixed condensers in the cireuit
to protect the meter.

Other instruments on the bheneh are set
analyzers, tube testers, ete, for portable
use,

On another work bench not shown in the
picture is a stand for the cleetric drill,
together with a buffing wheel, grinding wheel,
and special tools for holding the work.

I live in a small town but have a large
amount of service work brought in as 1
have becyyin this ficld since the start of
hiroadeasting. 1 have every copy of Ramo-
Cearr on file, from Vol. 1, No. 1, end they
are not for solef Of course, 1 have my copy
of the Official Radio Service Manual; 1

could not do without it.

We are of the opinion that a better job
can be done at less eost and in less time
at the shop than it can at the eustoner’s
location: consequently, we believe that it is
only a matter of time until nearly all radio
repair work is done in well-equipped service
shops.

BIG BUSINESS IN TOONERVILIE
TOWNS

Editor, Rapio-Crarr:

1 read with interest Ralph J. Whitter's
letter in Decemiber Rapio-Crarr and 1 agree
with him that there do not seem to be
very ntany letters from Serviee Men in small
towns and cities.

1 am located in a small “town™ of about
700 population, Within 10 miles there are
seven other towns of about the same popu-
Iation as the one I work in. 1 also main-
tain an office in a village of 4000 people,
15 miles away. I have worked in this terri-
tory for about eight years and 1 would ad-
vise Mr. Whitter not to pget disconraged
with his first twoe months business. Detter
trv it for about 11, vears before making
any decisions, [ have found that there are
more jobs ond profit in small toens then in
large cities, also that one can give lower
prices due to lower overhead,

In order to get business in small towns,
it is necessary to advertise. 1 cover all iy
terrvitory at least every two maonths with
different forms of advertising. Most of miy
copy is the resnlt of reading other service
concerns’ advertising and arranging to snit
my needs,

Consistent advertising plie good work will
bring all the work you want. 1t will tuke
time, of course, but you will get it

WwWWwWWwW.americanradiohistorv.com

Most small cities and towns have their
local newspapers. A single column, one-
inch ad is usually enough, for it keeps your
name before the publics' eve just as well
as a karger one,

Let’s hear from some other “small eity”
men now and sce what they have to say,

Freperick I Barner,
Camillus, N. Y.

(Due to Mr. Barber’s frankness, we are
able to find out why he has been able to
make his radio business pay, even though
he lives “in the sticks.”  Ile studies the pub-
licity and advertising material of foremost
organizations, and applies the best parts of
each to his particular requirements.—Tech-
nical Editor.)

A “GROUND-ANTENNA” IN THE
MOJAVE DESERT

Editor. Ramo-Crarr:

We would be very glad to hear from any
Service Map or technician who may have
experienced the peculiar difficnlty which we
find in onr locality—in increase of signa!
strength when we eanneet aerial and ground
to the grownd and antenna posts, respec-
tively!

We have found that in 85¢;
stallations this is true.

You will understand that we are located
in the center of the Mojave Desert. The
summers are very hot—with no rain and
lots of static; the winters have quite a bit
of rain, no snow, and the temperature sel-
dmn goes  helow freezing.,  Altitude, 485
feet, and nountains on all sides, ten to fifty
miles awayv: very sandy soil,

We have been building and servieing sets
in this town for cight vears, Ilave had good
reception as far north as Regina, Sask.:
south to Cuba, and, east to New York and
Atlantie City. We might add that we never
experienced the above tronble with a battery
set.

We have a rather small power plant here,
generating 2200 volts; poor voltage regula-
tion, and eonsiderable disturbance at times
due to leaky insulators and other tronbles
too numerous to mention. Santa Fe tele-
graph canses lots of disturbance, dune to
radiation from points on their repeaters.

In connection with the above guestion, we
wight add, we recently built an aerial for
a customer owning a Crosley “Band Box™
which we overhanled for him, giving him
daylight reception (which he never before
had experienced), using the gronnd onty, on
the acrial post. Tle was very much pleased
and wanted us to bnild an aerial immedi-
ately. We huilt him an aerial as followss
Forty-foot poles built from 2 x 3 inch pine
lutnber and then painted.  One pole is lo-
cated direetly at the window where the set
is: the other, on the back of the lot. ‘The
aerial wire is seven-strand, enameled, with
no joints letween the distant end and the

(Continned on page 696)
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SHORT CUTS 1n
RADIO SERVICE

Fig. 1

(PRIZE AWARD)

AN AUTOMATIC VOLUME-CONTROL
FOR SCREEN-GRIID TUBES

By Wm. Hryzink

SIMPLE automatic-vohune-control ar-
A rangement which can he used in exist-
ing veccivers employving *24 type sereen-grid
tubes s shown at Fig, 1. This emplovs @
"27 type tuhe whose function it is to anto-
nuttically vary the sereen-grid voltage ap-
plied to the "2¢ type tnbes used in the RUF.
amplifier,

It is connected to the reeeiver by simply
hreaking the sereen-grid voltage supplhy lead
at the RUF. tubes and connecting the wire, as
Fig, 1, instead. The top wire is
tapped on the grid of the detector tuhe.

In order to control the volume properly,
the sereen-grid potential st be made vari-
able considerable  range.  Manual
varfation under this system is achieved hy
adjusting the hias of the volume-control tube
by means of the 50,000 ol potentiometer
R2 provided.  The plate enrrent passing
throngh the resistance R1 in the plate cir-
enit provides the necessary drop to vary the
voltage over the required range,

The voltage on the sereen-grids, and in
cansequenee the volune, is Hn'rl-h_\' reduced,
A signal applied to the grid of the control
tube reduees the bins and consequently in-
creases the plate current, providing an aun-
tomatic deercase in gain, The constants of
the circuit must be so proportioned as to
funetion rapidly, but the electrical inertia
nst still be great enough to aveid any pos-
sihility of “swamiping out”  low-frequeney
maodalation, as these are slow chianges in the
amplitude of the signal,

Since the volume-control tube
its plate at the same potential as the sercen-
grids of the R amplifier, it is necessary,
in order to obtain the correct plate voltage

shown in

over o

must have

$i10 FOR PRIZE SERVICE

WRINKLE
I'reviaus  experience  has  indicated that
many Service Men, during their daily work,
have ran across  some  very  excellent

Wrinkles, which would he of great inlcrest
to their fellow Service Men,

A: an incentive toward oblaining infor-
mation of this type, Rapro-Crarr will pay
F10.00 to the Service Man submitting the
Lest allaromnd Radio Service Wrinkle cach
wemth, Al cheeks are mailed upon publi-
cation,

The judges are the editors of Rapio-Crarr,
aml their decisions are final,  No unused
manuscripts can be returned,

Fullow these simple  rules:  Write, or
preferalbly type. on one side of the sheet,
giving a cléar description of the best Radio
Service  Wrinkle you know of.  Simple
sketches i free-band  are satisfactary, as
long as they explain the idea.  You may
send in as many Wrinkles as you please,
Fversone is eligible far the prize except om-
ployves of Ranro-Crarr and their families,

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

Sewd all contributions to the Editor, Ser-
vice Wrinkles, ¢-0 Hanro-Crarr, 98 Park
Plice, New York City,

on the 27 volume-control tube, to take off
voltage taps at -60 and -80 volts on the
power-supply unit,  This puts a potential
of approxinmtely 135 volts on the plate with
respeet to the cathode,

CHANGING THE PHILCO MODEL 511
TO OPERATE A DYNAMIC SPEAKER
By C. E. Tinney

HTF speaker T had on hand for this job

was an Oxford with an eight-inch cone,
It was equipped with an input transformer
to use the 71 type tube and a 2500 ohm
field, For the field eirenit, T used the field
coil in place of the choke wurked CILL in
the diagram of Fig. 2. The resistance of

mn ‘TIA AF CH.

TO PL / “ [
D:l T 1 MAGNETIC
vIo ] sPEAKER
40V.AF S
. +180v
PT.

,
»
’ R.F

* S MAFIL .
7

120v.
é by

1oV, AC

Thy Cl,.DOZ-MF m:uu PRI SEC.

Fig.
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this choke is far less than that of the field
coil, so I was forced to remove the choke
winding from its iron core, and use it as
the ficld coil of the speaker. ‘The remuvval
is simple, but the choke is wound on a squire
core and the field coil on a round core.

After heating the coil in the oven for
several minuates, 1 was able to work its
shape somewhat round,  While the coil was
still warm, and after removing some of the
cardboard form from the inside, 1 was able
to stip the choke winding coil over the core
of the speaker field. This is somewhat dithi-
cult to do, and my advice to anv one would
be to measure the resistance of the choke
with an ohmmeter, and order a speaker with
a field resistance as near to this
sible, sy diagram shows, the set is built
with an output choke to protect the mag-
netic speaker from the heavy plate voltage.
This must be remwoved as well as the by pass
condenser 1 which s used with it.  The
primry side of the input transformer on
the dynamic speaker is used in the place
of this arrangement.

is [)IDS-

pwar. ouTPUT
5 TIAOR *45

{31 ALDIO

(s L~ 0¥, AC. LINE

3" HEAVY-pUTY

RHEQSTAT (50

OHM 100
WATT

Fig. 3

If vou conduct grid-bias tests on this set.
vou wilt find that there is no negative bias
on the *71 tube. ‘Thus, the reeciver has dis-
tortion which the magnetic speaker did not
reproduce; but which the dyvnamic speaker,
being more sensitive, wilt emphasize.

I therefore inserted a 2,000 ohm one-watt
resistor in series with the lead from the
center tap of the *71 filament winding on the
transformer,  This gives nearly 40 volts
negative on the grid and clears up the out-
put considerably.

After all this is done one will find that
the tone is far too brilliant to be pleasing.
So T connected o 002-mf, bypass condenser
between the grid of the *71 tuhe and ground.
The corrected diagram is shown at  the
right of ig, 2,

A SUCCESSFUL HUM FILTER
By Elden L. Cherry
N the older types of electrie sets, a cer-
tain amount of han was considered more
or less of a necessary evil, and even in sets
of comparatively recent produetion, the A.C.
is often quite noticeable.  The owner of
such a set is likely to become more critical
on this point after hearing some of the cur-
(Continued on prege GI7Y
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Operating Notes

The Analysis of Radio Receiver Symptoms

Sparton 219

LHEAVE caught up with all outside jobs,
hut have plenty to do in the shop.
The first machine to draw my attention
was a Model 210 Sparton Midget, which
performed  well until it had heated thor-
oughly, and then it broke into oscillation.
The usnal cheek of voltages and a new sct
of tubes failed to show anything wrong 1
then checked the resistor values with the
set “ecold” and also after it had thoroughly
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Fig. 1

Calibration curve of the A.C. vnltmeter used
in the Jewell 199 set tester for copacity
medsurements,

heated. Frequently resistors change values
considerably after heating, and the voltage
rises surprisingly,  However, this set uses
wire wound resistors of good quality that
did not change appreciably,

Finally I checked the bypass condensers
for open eireuit, but thev all gave a deflec-
tion on a D.C. meter. Then I began to add
more capacity to the various points.  The
oscillation stopped immediately when a tenth
microfarad eondenser was placed so as to
bypass the eathode bias resistor to ground,
Although there was already a condenser in
this position, evidently it was not quite
suflicient and the set would break into oscil-
lation on strong signals.

This experience taught e the value of
having some method of measuring capaeity
so I determined to calibrate my A.C. volt-
meter (Jewel pattern 199) for values com-
monly used in filter and hypass condensers.
I weasured the line voltage first and found
it to be 118 volts. Then I took a number
of condensers of known value and read the

By D. C. McCALL

voltage with a condenser in series with the
meter. The following values were obtained:
4 mf. 115 volts ’
3 mf. 112 volts
2 nf. 106 volts
1.5 mf. 98 vnlts
1.0 mf. 85 volts
b mf. 50 volts
25 mf, 30 volts
.1 mf. 10 volts

These values were plotted on graph paper
and the curve drawn with the aid of a
French curve.  (Both the graph paper and
the I"rench eurve ean be obtained at most
five-and-ten stores).  Sece Fig. 1.

In the future when I have a set that is
crratic and oseillates at irregular intervals,
the first thing 1 shall ¢heck will be the by-
pass condenser values. (R.F. bias resistors
and plat@ leads should have capacity by-
passes of .1- to 25-mif. and screen-grid leads
H- to 2 mf.).

Majestic 20

The next set needing attention was a
Model 20 Majestic. This set had a short in
the plate cireuit of the R.F. end. By the
proecess of elimination this short was found
in the sccond LIY, transformer. This trans-
former may be removed and replaced with-
out taking off the bottom of this set entircly,
which saves guite a bit of time, as much of
the power pack, cte., is fastened to the hot-
tor plate of the chassis. Simply remove the
end section near this transformer and loosen
the drive screws in the bottom section so
that it may be pulled open a little. Take
out the two screws holding the transformer
and unsolder the four leads.

Invariably 1 have traced the short in this
unit to the .1-mf. condenser bypassing the
plate lead. To repair this unit cut the rivets
holding the LF. unit in the metal can and
pull the leads out of the holes in the can,
Carefully warm this can until the wax soft-
ens; then the assembly may be lifted out.
The shorted condenser can then be eut out
and a midget type bypass put in its place
or it may he left out of the can and a larger
size condenser put outside the can and under
the chassis.  Then the set is aligned with a
175 ke. oscillator.

Clarion Midget Model 40

The third number coming up for attention
was a Clarion Model 10 Midget. This set
behaved erratieally when the volume control
was moved.  (Sinee then T have had several
of this model with bad volume controls and
they all seem to be affected differently ac-
cording to what defect was in this unit,
Henee it is well to check this unit when
servicing this model) This control is rated
at 4,100 ohms and is used as a part of the
voltage divider. ‘The potentiometer arm is
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used to vary the bias on the grids of the
variable-mu tubes.  In substituting here it
is well to use a value of resistance as close
as possible to the valne mentioned, hut 5,000
oluns ean be used. 1 found it a good idea
to put a small resistor (100-200 ohms) be-
tween this unit and ground so that the volt-
age applied to the grids never goes to zevo.
See Fig. 2.
Audiola Jr.

The next “pain in the neck,” was caused
by an Audiola Jr. which failed to function
at all. The circuit in this set is the prize
pukzler of the past season, namely, direct-
coupled. The resistors in this set have given
me plenty of trouble and the first thing to
check in this model is these resistors. In
Fig. 3 a pictorial drawing shows the loca-
tion of the different resistors and their value.
In different sets I have found defective re-
sistors of cach value, but the one that goes
bad most frequently is the 400-ohm scction
on the black wnit. Notice the 50,000 ohm
tap (green) used as a scries resistor for
the R.F. screens. T have cured several com-
plaints of the set “having no pep and no
volnme™ by cutting this resistor out and
substituting one of lower value, thereby
raising the sereen-grid voltage.

Apex Midget ‘

The last one on the bench is an Apex
midget of the 261 series. Many complaints
have been registered by customers ahout the
volume control “jumping” from loud to
soft or vice-versa. 1 determined to loeate
this trouble and brought this set to the shop
for that purpose. All tests and visual ex-
amination show these units in good shape
hut they do justify a complaint that their

regulation of volume is not smooth, So with
i DET. OB+ CATHODES R.F.
« B+ CATHODE  SPKR.FIELD: L
CATHODES
R.F.
- "
CONTROL
55000 40d 1000 4
OHMS OHMS  Olms
e
Ve BLACK ANT.
/ =
'\ CONDENSER  BLOCK 18 RFT
PRIMARY
~
\ SPKR R.F.
3 0 DET. T
< 400 PG pLATE, piv. a5 SORELNY
Gy, OHMS & GRIDDF 45
a
PUT 150 OHmM
RESISTOR 0.1- 0.5- 25000 50,000
WERE TO (MEG. MEG. [ OHMS  OlMS
el vELLOW GREEN
| BOLT TO SUPPORT RESISTORS

Fig. 2. left. Diagram showing location of ad-
ditional 130 ohm secsistor.

Fig. 3, right.  Diagram showing the location

of the resistors in the Audiola Jr. receiver.
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a strong magnifyving glass and a strong light
on the unit 1 procecded to play the sct
and  wateh what happened.  Suddenly 1
found the explanation!

This volume control was wire-wound with
a spring slider that made contact on the
inside of the resistance circle. The mag-
nifying glass  showed that as  the slider
pushed around the resistance strip the turns
of wire were loose aqud the stider pushed a
number of turns together. This continual
novement had worn out the enamel insula-
lion bhetween turns and the result was that
as the stider pushed around it forced o num-
ber of turns together amd shorted out an
appreciably large amount of resistonee sud-
denty.  Replacement of this type with one
baving « carbon strip and smooth acting
contact relieved this eomplaint,  This volume
control is rated at 8,000 ohins,

So finished 2 typical day in the shop,

ZENITH MODEL 52
By Joseph Leeb

HE writer was recently confronted with

the problem of removing hum from a
Zenith Model 52 radio.  After checking the
set over, it was decided that the cause of
the trouble was in the electrolvtic filter con-
denser. With the set turned on, each ter-
minal of the condenser was momentarily
shorted to the chassis by means of a metal
screw driver.  This procedure completely
removed the huni. The same method was
tried on sets of various other makes, with
sreat suceess.

PHILCO MODEL 112X
By Joseph Reily

FEW of the early production of the
A model 112X Phileo receivers had an
input transforiner with the letter “A" after
thie part numtber on the terminal hoard.
These transformers should have a .0008-
mf. condenser connected across the entire
secondary. Later production mudels have
the input transformer without the letter
“A." These should be equipped with a
49,000 ohm resistor across the secondary,

2 ?.:.‘D!T. ®‘

@ _..00025-mr
e

Fig. 5
The .00025-mf. condenser in the detector cirs
cuit causing the hogwl.

On some of the first production model
112X reccivers, the wires from the plates of
the pentodes to the two lower terminals of
the speaker socket in the chassis were wired
as shown dotted in Fig, 4. This “dressing”
tends to produce a high pitched whistle if
the tubes are slightly unbalanced. This
condition is readily eliminated, however, hy
changing the dressing of the wires as shown
by the full lines in the same figure. Al new
production models are npow wired in the
same manner.  If it is found necessary to
niake this change, be sure that the polarity
of the wires after reconnection is the same

RADIO-CRAFT

as before.  In present production, red and
black wires are used, but in earlier models
two red wires were used.

In some few cases in this iodel reeeiver,
a slight whistle may be heard. This may
be eliminated by moving the two plate wires
away from the compensating condenser.

CROSLEY MODELS
By R. P, Haviland

N most of the Crostey maodels, the varions

filatment center-tap resistors are arranged
in tiers.  In damp weather these strips some-
titnes buckle, proctncing o short that cavses
a had b,

Many sets have the volume control con-
neceted as o potentiometer from B4 RUF.
to ground.  Carbon-strip resistors in this
position become noisy,  Only wire-
wound resistors should be used.

Some sets have the chassis built in two
parts. .\ faulty connection between these
two parts will cause the set to stop oper-
ating.

When  reproduction from phonograph
pickups becomes bad, it js probable that the
tunping rubbers hetween the wrmature and
the pole pieces have hecome hard.  Replae-
ing these with new rubber dampers will
better the quality.

soon

CROSLEY MODEL 124
By James R. Garcia

I.\' servicing the new Crosiey Model 12¢

reccivers, considerable trouble has heen
encountered with the “biasing™ of these new
sets; the trouble usually showing up after
30 to 90 days of operation with high con-
trol-grid bias on the R.F. and LI. tubes.

The biasing of all tubes, excepting the
pentodes, is accomplished by resistors in
the emitter circuits. The pentodes obtain
their bias by returning their grids through
the ground to a flexible resistor which con-
nects to their filament eenter taps. The
vohiune control varies the binsing resistance
in the emitter cirenits of the R, and LI,
amplifier tubes and also varies the resist-
ance between antenna and ground.

The correct control-grid voltages on the
R, and LI, stages is 1.5 to 2.5 volts nega-
tive. Various Yj-watt resistors are used in
these sets and it seems their value varies
slightly after being placed in service. To
overcome this, and also to “pep-up” these
receivers, plice a #00 to 750 ohin resistor
on the volume control to ground, placing it
on the opposite contact arm from the an-
tenna and first IF, coil.

Cheek all quarter-watt resistors very care-
fully, as they are a continual source of
trouble.  When touching the antenna post
with the aerial lead and plenty of loud
“elicks™ are going through the speaker, and
vet there is no reception, check your 2000
ohm flexible resistor across the oscillator-
tube cathode to ground, as this is the usual
trouble, being open,

PHILCO MODEL 70
By R. 1.. Young

HEN the tone control on a Phileo
Model 70 receiver is turned to the
right-hand  position, that is, the modified
tone position, the set will function properiy;
but, when torned to the teft-hand position,
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changes (o o of the
Model 112X,

Sugaested Philco

the st will have a distorted tone something
like o loud howl or a microphonie noise, In
most tnstances, this noise will e noticeable
even when the set is not tuned on a station.
At first thought, the tone control was sus-
pected, but glaneing at the diagrany, it ean
be seen that when the tone control is turned
to the left-hand position, it is not connected
in the circuit,

Referring to the diagram of Fig, 5, it can
be seen that there is a phone condenser of
00025-mf.-capacity, identificd by having a
yellre dot on one side, connected to the
plate lead of thee second-detector next to
the choke coil.  Should this condenser be-
come open or change in capacity, the above
mentioned trouble will be noticeable in the
reeciver.  Therefore, replacing  this  con-
denser with one having the correet value
will remedy the trouble.

CROSLEY “BUDDY™ AND “CHUM”
MODELS

By Llovd R. Brown

N the Crosley “Buddy™ and “Chum™ re-
I.'ei\'('rs. the 10,000 ohm wire-wound resistor
that furnishes voltage to the screens and
R.F. plates may  register continuity  and
still be open, if vou make the test with a
meter and battery.

If time is valuable, a 10,000 ohm carbon
resistor ean be shunted across the present
wirc-wound unit without taking the old
one out, as it is braided to the chassis,  But
shinting a resistor across another is not
to be practiced. unless the open one is cer-
tain never to make contact again while the
receiver is in operation.

Brunswick A.C.-10—Columbia C.31

HY, Brunswick A.C.-10 and Columhia
C-31 are midget receivers of the same
design, but placed in different cabinets, 1f
vou have a call on one of these reccivers,
and after taking analyzer readings no fault
is revealed, but when the set is in operation
you get just faint reception, you can look
to the speaker for the trouble. A good
way to tell where the speaker is defective
is to remove it from the cabinet and, with the
receiver in operation, press lightly on the
cone with the fingers.  If reception becomes
normal, there is an open in the voice eoil.
This coil can be repaired, hut extreme care
must be used, since hoth the field coil and
cone are braided to the speaker case.
It will be necessary to take a cold chisel
and hammer, iand knock off the braids hold-
ing the cone: which may then be repaired.
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Fig. A
The Readrite No. 550 Service Oscillator,

HE rapid march of progress in radio receiver design, calls
for constant study on the part af the radio Service Man.
Ilaving mastered the technigne of servicing the tuned-radio-
frequeney reeeiver, he finds himself facing newer and more

difficult problems in connection with superheterodynes.

A receiver of this type that needs balkineing and readjustiment
will lack selectivity: it will not bring in the distant stations that
it should: and its dial readings in kiloeveles are generally off more
than 20 k.e. Quite often, there will be squealing and howling on
certain sections of the dial, indicating that adjustments are neces-
sary. Weak reception and poor selectivity at the high-frequency
end of the dial, indicate incorrect adjustment of the oscillator
“high-tfrequeney trimmer™; at the low end of the dial, the need for
ow-fregueney trimmer™ adjustment. It is useless to attempt to
readjust a superheterodyne with-

RADIO-CRAFT

MOD

In masterly fashion the author takes his readers through a
series of tests representing actual conditions
encoyuntered by radio Service Men

May, 1932
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By H. G. CISIN, M.E.

scale with the one on the oscillator. (1f the control knob has
moved slightly on the shaft, this can he determined readily by
comparing the hand-drawn and oscillator scales.)

After finding the correct calibration for the broadeast hand,
procecd to adjust the serviee oscillator's trimmer-condenser for
the intermediate frequencies.

The first step is lo select, on the radio set, a hroadeast station
of known frequency,—say, 700 ke, Next, turn the service oscillator
seleetor switch to the “intermediate” position and again prepare
to adjust its trirmmer condenser,

With the radio receiver thus set at 700 ke, adjust the service
oscillator pointer to an LE. of 175 ke.; this will produce the fourth-
harmonic of 175 ke, at the receiver setting for the hroadeast
station selected. Adjust the service oscillator trimmer condenser

until the oscillator signal is re-

ot correctly designed, accurate ——————— —— —— ceived strongest with the oseil-
cquipment. | I.F. TUNING RFC-} lator pointer set at exictly 195
Fortunately, the modern Ser- : o~ INTERMEQIATE (g RoADCAST i T kes then proceed to make the
vice Man has at his disposal | LA 3_[; " I same check with the receiver set
up-ta-date, versatile test instru- | i E: 2 \ l for stations at 875 ke, and 1050
ments, capable of handling any i ro i Rl:E | ke., these heing exactly 175 ke
type of receiver no matter how | = /" f .5 : apart. The dial will now track
(-fnnplivatcd or advanced in de- | 10000 ock-us Sw. 7 ,l T | when  the usvi]latf)r knol-) i.s
sign. l ATTENGATOR [Ex” COIL 7 T 1 moved over the “intermediate”
I'hose who have never used e BROADCAST BROADCAST AND | scale,
the modern equipinment now avail | TG LR I The I ic Cl -
1 modern equipiment now avail- e’ G A coiL CONDENSER. 1 The Iarmeonic Chart may be
able for .thls purpose \3‘11] he TGN, L 'B-"_ - "_“""—TA'; ---- rcferr(‘d .tn in callhmtu?g at ’n‘ther
minazed at its utter simplicity and OF REC. hat intermediate frequeneics. Thus,
at  the case with which all for calibrating at 260 ke, a
necessary readings and  adjust- g . Fig 1 broadeast ‘;tnt‘;on. on 650 kc’ i‘s
. L Schematic circuit of the »No. 350" service oscillator. The value of ) .

ments mayv be made, In perform-
ing the tests outlined in this
article, using one of the new Readrite No. 550 audio-modulated
R.F. oscillators (with panel output-meter), it was found possible
ta realign all the tuned cirenits of a 9-tube Philco superhet, in but
seven minutes,—from start to finish, inchiding the removal and
replacement of the chassis,

The tuning control of this service oscillator operates over two
separate seales, which vesnlts both in wide divisions, and in ac-
curacy, One scale is provided for the broadeast range, 550 to 1500
ke.: the other sciale, for the LF. band, 120 to 175 ke,  Other inter-
mediates, such as 260 ke., 262 ke, cte, are ohtained by using the
second-harmonie; and 475 ke, (for “all-wave™ snperheterodynes)
is obtained by means of the third-harmonic, ‘These harmonies give
just as sharp signals, in this instrument, as the fandamentals.
When testing 260 ke, using the LE. hand, the service oseillutor
selector switel is set at the “intermediate” reading of 130, resulting
in a sharp second-havmonic signal,

Re-calibrating the Oscillator

To re-calibrate the No. 550 service oscillator, a procedure that
may at thoes become necessiry (due to wechimical jars, ete),
set its sclectar switch to the “broadeast™ position, and tune to
the wavelength of o signad from a ervstal-controlled  station
previously selected on the radio receiver, 1f the reading of the
oscitlator dial does aot cheek with the known figmre for the station,
mitke covveetions on the anxiliary seale which is furnished especially
for such ecomparison purpeses.  Proceed with other stations and
settings of the oscillator, making notations of any changes. Should
there be any appreciible changes in the broadeast range, it may
be possible to determine the ecause iy comparing the hand-drawn

1 determines the freguency of the A.F, modulation

sclected; this is the fifth-har-
monic of 130 ke
Adjusting a Philco Superheterodyne

The procedure to be followed in adjusting a Phileo superhetero-
dvne is representative of all superheterodyne receivers of the
same general type.

The first step is to cheek the service oscillator and if necessary
recalibrate it as outlined above,” (especially at 175 ke, and 260 ke.),
a filire wrench is required.

The adjustment of the LF. compensating condensers in this type
of superheterodyne is performed as follows:

(1) Conneet the G jack of the service oseillator to the GND
terminals of the radio set;

(2) Conneet the A jack of the service oscillator to the grid of
the first-detector tube, with the tube shield in pliwce and first-
detector grid elip removed;

(1) Connect the ont-

put  meter  jacks to BARMOYIC CRART?
the primary  of the Her-

. N monis Pregquenoies
receiver output trans- | —= .
former. (A Phileo 1) 10 140 1K 160 170 175 120
plug-in adapter may : . _ . . - B -
he used at the speaker 4 ;o ggg :3 % :3 ;c_)rc; ;Ozg
socket to obtain this : 2,,0 840 500 940 1020 1080 1080
connection, Two 7 “9):2 1950 iow ilzo 1190 1226 :zw
ti.p]w(l wi'r(-s are fur- : 17 1122 1§:g 1::2 L)
nished with the ont- 10 1500 1400 1600 - S . -
put meter for these 2 HREIR O - - - - -
conneetions) ; Fundsmsntsl (1) and hermonio frequencies, in ke.

(Cont. on page G‘lﬁ) lldduhull hermonice mey be eimilerly ssloulsted.
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The Design of

A

Fig.
The Coniidence “"English-reading” Tube Tester

NIQUFE in the field of test equipment is the tube cheeker
illnstrated in Fiz. A\ schanatic diagram of the in
stroment, siniplified for easy reference, is shown in Fig L
s ontstanding fenture is its “Faglish-veadine™ indication

of the worth of a vacuum tube in terms of “good,” “had,” or “gas.”

RADIO-
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a New

671

TUBE TESTER

First published description and
diagram of the newest type of
tube tester. It indicates directly
in words the relative merit of
every type of tube on the market.

By B. J. R. WILLIAMS"

to the multi-shunt switching nechanisim necessary
applyving the correct
rotating

for successively
potentials to each type of tube solely by
a single knob.

One Meter—Four Sockets

In this type vf instrument tonr sockets are used. into which all
known tubes are inserted aceording to their eonncetion regnirements.
This means that all t-prong UX tubes such as “10, '50, 81, "T1A,
12,0, 0L C00A, T20, 99, 45, Y31, 030, C26, 821 and 83 are inserted
in one socket; and other tyvpes in the renaining three sockets.

Assuming it is desined to test o *99 tube, the one selector knob
of this nwlti-shunt deviee, is turned te the position marked 99,
amed the tube placed in the U'N socket. Two buttons are pressed;

T'a better appreciate the snperiority ot this type ot test unit, let one reading “Grid Action™ und the other “Plate Action.” If the
us gloss over past history, {Continued on paye 68Y)
Early types of tube checkers met the re-
(!llil'l.'lllt.’llts of five or six _\'(‘_:.n'-s Ao by %0- :D”, - VARIAGLE
furnishing only a “plate current™ indication 15V, 4 \—\Q_QMQ_QJ—WVVMXAM\ BALLAST
the meter indications were cheeked against At _——————— g, BEGIN WINDINGS
a table of evahiations for s‘s;rl ilst'n(-lur_\'.('Imr- ;%5":0" HIGH Raecapljmé?ﬁs 658668835635 _-ﬁ /FROM THIS ENO SOCKETS —-~,
acteristics. Increased public interest in the \ FILAMENT

p|u)1' / e CONTROL-GRID
HViiV iasv zs\usvl i ' (d

tube’s inherent bearing on tone, volume, L_—n'_f,m]
sensitivity, wnd scleetivity  resulted in the RECT.
development of “oscillation™  testers which L
gave a better indication of merit. Lately,

“mutual  conductanee™  (rero set)  tube

checkers have hren oftered as porlable equip-
went for the Service Man: and as “counter”
madels for the mutual reference of the radio
dealer and his store trade—still, however,

v — |

1o\
,-6\01—“
=0 o
_../-_g
Tk
R ot
N_-T-J

requiring the use of a reference tahle for [
correlating meter readings and desirable ?
tube characteristies. 4 4 1
To most of the tube-huving publie, these 4 [¢
figures were just so nnceh Greek: and
while impressive, they were not convineing.
It was to provide a more simple device that
would be "])ln.in I'ﬂll;:‘lisll.“ to the ('-us!mm'r. c:;:ggs‘m‘
that the “Confidence,” Direet-Reading Tube L SHORT \
Tester was developed: its single meter scale
indicates the suitability of a tube in words, tw2 1 12137 12 r79 345 671812 12 l
“onod,” “had.” or “gas” 80 - 240 PLATE l J
o Y 4 L k5 PLATE ACTION GRID A [BJc [0l penToDE
Althongh design woark on the “Confidence” G::’c;:'Il’L (I 'LI‘] aolﬂPLA'rE ’l '{ ACYION J 'IJ['I 'L (THROW

tube tester was started in 1928, i1 was some

«—~ OVER)

time hefore all the “hngs™ could be ironed
out:—sinee there is considerable complexity

Sehematic circutt of the ‘Confidence’”

*Chief Lugincer, Apparatus Design Co. Nnes marked *

Fig. 1

Tube Tester. Two sets of resistors, representsd by the

‘chuarts,” adjust the eirentt for correct test of any type of tube.
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STROMBERG-CARLSON No. 29, 9. TUBE SUPERHETERODYNE RECEIVER

What is probably the Fiest receiver to
dervive its dessiguation from the nimber af
its design features is the <20 ivier ol
Ntromberyg - n  CFeleplione Ca,
Rocliester. N, Y These  fentt as fur-

nizhed by the  factory. are < Lelow

(Where their poxition in the cirenit is not

evident from the wording, a more detailed

deseription of the nomenclature is given @
1. Optosynchronic (Visuald Thning, with
sensitive mcter for accurate setting
of the stition-=clector dial

Mono-Vision Dial gnd ‘Puning Meter, for

quick, acenrate toming g

3. Large Baffle Area
smooth  range of
tones ;

4, Manual Velume-Control, for pre-scetting
to desived audio volnme and for in-
creasing sen=itivity «n extreme  dis-
tanee

13

for
mul

full,

voice

Cabinet,
mnsical

5. Level-Aetion Antomatie Volnme-Controd,
to maintain the predetermined vol-
ume over an extremely  wide range
of signal strength s

6. Detectomatiec  (Imo - Diodey  Dietector,
for  most  efficient demadnlation
action ;

-

7. Adjustable Automatic Claritior, to allow
hand  adjustment  of  hizh-frequency
reproduction to meet receiving  con-
ditions: (RS T

8, Antenna ANligner. for obtabning  maxi-
mum  resnlts with  any  partieniar
size of antenna ;

9. Imige Nuppressar, for giving a very
hizh disevimination (over Tan) to
1)y amninst erass-talk™ o OCl-002-000,
Li-L20

10, Iselated  Oseillatar Tube and  Clireuit,
for correet control of sensitivity ;

11, Bi-Resonator  Radie-Freqieney Tuning
Rystem, for hetter selectiviey @ 102,
L1-L2, ¢

120 Tri-Resonaror  Intermediate  Amplifier,

providing high seloctivity :

S Priplex Andio Bystem, employing serecn-
arid first audio, and pus=h-pufl out-
puat

I~ Phanozruph Key. for switching from
Fadio to records

o, ‘lelephotie Cabling, grouping of wires
in weat, insulated cables for qguict
operation ;

200 Full-Rize  Chassix, avelds crowding
nuits amd provides accessibility for
servicing 3

21, IHghly Efficient, Large Size Flectros
Dynamic Speaker, to give ample un-
distorted sound output ;

22, Karvart 'anel of Adrplane Puselage Con-
struction, givimg ornamental carved
design of real wood §

23, Precision-Nelected Tubes, seiled in sock-

ets, the style of tubes used having
been picked for bhest over-all vesilts

24, Non-Radiating, avaids distnrbing, with
heteradyne squeitls, neighboring radio
recelvers §

25, Rnper-Reusitivity, the highest compit-
ible with clarvity of veception;

26, Flexilility of Volume. from a whisper
to anditorinm volunme ;

o

Oseillograph Aligned, Tested and Sealed,
to assure laborntory performance in
every set

28, Telephone-Built, by a  mannfactuver

with mare than 37 years experience;

20, Neavy wige Walnut Veneer Cabjuet,
for beanty amd permanence,
Taking these points in their numerieal

order, the following comments are made in
further explamation.  Number 6§ refers to the
new ty cdetectlon enit by whlelr a single
type "27 tube is made to fnetjon approxi-
ntely <imilar to two sepiarate fwo-element,
o diode tubes ) here the grid and cathode
of V3 function ax o ddiede type of second-
detector (o “denudnbatorty, while it plate
and cathode fanetion ax a dode type of
antemiatie volume-centrol  detector. Ninee
V5 omust serve a dnal purpose, it is essential
that exeeptionanl carve e given to the selee-
tion of a tube for this pesition: for the
tube mnst possess cluiracteristies which will
meet the requirements of dual service,  “The
auwdio ontput of V3oappears across it re-
sistor BT : the degree of Input to the audio
system ix ander control by variation of the

14, Variable-Mn  (Buper-Control)  Sereen- setting of the arm of potentiometer XL, the
Grid Tubes, for long range of action mannal voelume-control (**No, 4).

15, Triode I'n=h-I'nll Outpt, for hest andio 'he antenna aligner, No. S, is variable
quality : condenser CH o fn the diagram; its controtb

16. Four-Gang  Tuntng  Condensers,  for knob s located on top of the I, coils’
super-selectiviey ; shield ean, and eclose to the front edge of

17, Non-Glare Dial. with wide-spaced mark.  the chassis, between the tnning knebh and
fups for caxy and aceurate tuning; the off-on switch and tone-control combina-

BNT. BAND SELECTOR ( 8i-RESONATOR") ("DV0-DI00E )

BN ————m——————q LETA ("TRI-RESONATOR") a9 Df&é.movuwo

(5,7' - REL | oert Jl L.F.1 LETZ &

. ¢ ‘35 13 R ————————y, '3

tion knob.,  Tuone in a weak sipmal at the
high frequency (1500-ke) end of the diak
amdd adjust this antenna  condenser koob
tmarked K in the diagram on the label in
the rear of the reeciver) nutil maximam
volume is obtained.,  Leave this knob =et
at the position of maximum respomse. I
the antenna or grotid wires are changed at
any future date. this knob must be read-
Justed.  Por thix purpese a very weak sig-
hal should be used, in ovder to obtain the
best over-all sensitivity,  If the signal is
strong enongh to operdate the visnal tuning
meter, adjust the knob E, for gieatest swing
after tuning the station seleetor for best
reception. The L. ix 175 ke, peak-tuned.

Al resistor amd condenser values are as
follows:  Iesistar 1. variable, 0.5-meg
R2. B4, BRIR, R19, O.0-mer s R3, RG, RO,
SO0 ahms: I, 3 ohms: RT, R0, R11,
o2h.meg, ;. RS, RIS dtone coutrol) ;. R1T.
O0-mer.; 1R12, lmm halaneer (eenter-
tappedr, 400 ohms: 13, 750 ohms; R14,
10 ohms: R1G, 123, 10,000 ohms: R0,
2174 ohms: R21, 2080 ohms: R22. 240
ohms; B24, G500 olims; R25, 1.000 olimis;
R2G, S00 olnus,

Condepsers 1 to €9 fuelnde the tuning,
coupling, and trimming  condensers; 1o,

O, 04-mf. ; C11, €13, €30, €31 .045-mf.;

C12, C14, C15, C17, €28, 0.5-mf, ; €106, €27,
ol-mf, ;o CLR 20, ¢ 100 mmf.; C21.
- 3, 87, 01-mfo; C22, ¢35, 1.

32, €34, 2 mfo:

vahies

Opevating
are taken with a line potential of 110 volts

curyetit and potential
amd thie fuse in the LT position. It ix
nocesgary to u=e the meter scales specified
in parentheses)  for each reading: (1),
G4 Vo, AL (2) R VLA G, 010 VL,
Ivt'o: o), 0250 V. Dy G, 0750V,
e, Filament potential, V1oto VR, aund
VIO, 248 Voo (L VO 4.9 vV, (2), Cathode-
to-chassis potential, V1, V4, V6, 3 V., 3

V3G V. (4. Control-grid bias, VT, V8,
S0V, across R13, (h. Mate-to-chassiy
potential, V1, V2,170 V., 4} V3, 87 V|
4y V2P0V, 4y VG IB2 V., (4.

Plate potential, Vi (measured as the volt-
age drop aeross resistor R22), 125 V., (4).
Ilate potential, V7, VS omeasured lwetween

either tube plate amd the center-tap of
reslstor R14Y, 250 V., (5).  Sercen-grid
potential, VI, V2, V3, ST V., (4y. The

potential acroxs the field coil is 1275 V.,
(4); the A, plate-to-chassis potential of
VO is 340 V.

PUSH-PULL
AF2 TONE
‘AS CONTROL.
e

SOCKET

45

L]
GND.

Sw.1 AND R1
ARE COMBINED
QLEFY PANEL (DN
TROL); SW.2AND

RIS ARE COM
BINED (RIGHT
PANEL CONTROL)

CONTROL KNOS& E “)5 LOCATED
M SACK OF THE TUNING DIAL .

tras

{.ﬁ P TP T
LT

Ee—— =
PILOT LIGHT -
5 s 3
- x
zRI3 V10
i R23 (C32A AND
L ] (334,25~
i ONLY.)
ks REPRODUCER

€2 RFC 1,0.9- MHY.

RFC2. 10 MHY.

2

’;\
[ 1
—ik
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MAJESTIC MODELS FAIRFAX AND SHEFFIELD
8-TUBE SUPERHETERODYNES

(Model 200 Chassis; with automatic volume control and duodiode detector)

New radio receivers are andding responsi-
bilities to the Service Man. bur it he knows
his business he will expericnee no difienlry
in clearing the normal troubles lie anay tind
inn such vets.  Ile must werely acquaint him-
gelf with the design varvintions of each new
model.  For instance, the Grigshy-Grunow
Company’s Majestic Model 200 chassis uses a
new type of tube in the dual role of second-
detector and automatic velume control, This
is indicated in the schematic civenir,

The parts values ape: Resistor 11, 7,000
ohms; R2, 3500 obms: R3, 3000 ohms:
R4, 110 ohims ; RO, 180 ohms [ 1, RX R
0.1-meg. ; RT, 1Y, 0.20-meg. 3 10, R11, R12,
RIS (manual volume  controli, 0-meg, |
R14, 00-meg 0 15, 1 med, 0 RGO .2-meg, S
RIT thum halanceri. 20 olnus: RIYD (tone
control), 50,000 ohms; 120, 700 ohms,

Condensers 1, ¢G4, o l-mf, 7 02 o,
L25-mf,; C6, Gl ohemf. T, 0N, L2,
C-13, C14, €15, .01-mf.; CY, .03-mf,; C10,

PT

- va

ABJUST HuM

ANT.
005-mf. : C16, 70 mmf, ; C17, <19, 4 mt. 3

GND.

C18, i) mmf.; ¢20, 8 mf, Condenser C
is the oscillator padding component,

The tubes specitied for this reecivor cery
the fottowing MaJestic numbers: Type -

necessiry too readjuse this ani
Tl VT s peplaeed,

The length of the antenna recommended
for various receivers varles with the de-
sign of cach model:; the Model 200 chinssis
i¥ designed to work best with an antenna
of abent 30 to 40 feet, for normal urban
localities, and a somewhat greater length,
up te 1040 feet, in rural sections,

e 1o the fact that the diode second-
detector Vo alse forms part of an anto-
matic volume-congrol eirenit, the tube ordi-
warily reguired for this service is eliminated.

miless pen-

Sinee there iy ap A VO eirenit in the
Mudel 200 chassis, and a visnal  tuning

meter has not bheen provided, it s essentiof
that stations be  tuned in for maximum
volume and elarity ; If the tnning is slightly
off the correct point, noeise and poor gone
will rvesult,  In fact, it is best to carvefully
note the Jiat marking while tuning in g
desired program, to rock the dial back and
forth until the signal drops ont at equat
points ou cither side of good reception. and
then to leave the dial at a position half-
wiay between these two settings,

Looking ar the front of the set. the knob
on the left coutrols the combined tone cons
trel  statiec moedilier aud aconstie con-
trel™ry 1Y and wff.on switeh SW-1, and the
one on the rvight varfes the mammal volnme
contrel, RIS, Note that  the  automatie
volunme-controt action is independent of the
othee portions of the civenit, being adjusted
to operate at g voelume level pre-aciesmiae t
in the design of the chassis. ‘The manual
volume control only varies the audio input

to the voltage-amplitier V6, and the sue-
cemling power-ampliticr pentode V7,

The dnodiode  full-wave rectitier V5 is
uscd  specitienlly  because of its  increased
sensttivity  over the diede (or “two-tle-

ment”) half-wave connection ordinarily em-
ployed. 1ts sturdier construction, better fidel-

ity, better definition on the higher fre-
guencies, and its ability fo hondle more
power. ‘T'he duodiode is a full-wave recti-

tier, us compared to the diode, which is a
half-wave rectifier,

A tone control ix inceluded in the instru-
mwent, not as 4 means of corveeting faults
in the receiver design, but to accomodate

variations in  conditions external to the
radio set.  for instance, asx a means ot
mateling  the acoustic properties of the

roont. in order to obtain the most realistic
reproduction ; also, to reduce the propor-
tion of static and background noise during
tocal electrie storms or when receiving dis-
tant programs.

The output of the oscillntor s coupled
inte the enthode cirenit of tirst-detector V2
by s of a swmall eoupling coil which
forms part of inductnee L3,

The  Mmdel 200 chassls Is nsed in the
Nhefield Model 201 recelver and the Fairfax
Muoddel 2003 peceiver,  The powser consumption
is= 80 watts,

Linedilter condensers €7 and 8 prevent
clieking sonnds in the lomd speaker when
electrie lHghts on the same cireuit are turned
on o off, and also reduce noises ineldentnl
to the operation of other electrical devices
eon the same line,

MODEL 200 CHASSIS

TAELE OF VOLTAGE ANI' CURRFNT READINGS

All D,C. Voltage Readings are to Ground.

33-8 spray shicld 11i- il Tube. Tube Type Filament Plate Filsment Cathode Plate Screen Screen
u: ]:ll_:l l;‘mrplll;ﬁj_rm\'.'l',' 'f;.':_p:“.; 'M\,l::.,';v Purpose Tube Voltage VYoltape To Ground To Ground  Current Voltage Current
S S - A.C. .C. r.c. D.C. M.A. -D.C. DP.C. M.A. -IC
shield multi-mn sereen-grid  tube as lirst-
detector V2o Type G278 spray slield e " i
as oscillator Vi Type G-00-8 speay shield R.F. Amp. G-35-E 2.5 255 .5 3 5. 96 1.
multi-om serveen-grid  tube oas o LI ampie
-3%- . . 1 . 28 .4
fier V4; Type @ 3 spray shicld diodiods st Pet. -35-S ko = E L &
tube as secondsdetector 1 antomatie vael- Oselllator G-27-S .5 98 .5 0 9.% —_— —
ume confrol V3 Ty « S owpray <hichd . R
multi-mu =screcn-grild tube ax first AP, V6 1.F. Amp. G-25-5 2.5 1) ot 3 1. 96 S
'tlllnb{m‘ \-‘_:"’7 pentode s scennd AL power 2na ret. G-2-§ 2.5 0 .5 0 0 = e
W i.
To obtain correct balinee in the filiinient 1st Audio G-Z5.8 2.5 lo0 .5 2 2. 44 .8
cireuit, to reduce hum. there is provided 2 .
hum balaneing potentiometer 115, Adjust Poser Amp. G-47 2.5 B o - S e o
this, right oy left, by means of g serews Pectifier G-80 5. — 200 — 75 Totel —_ —
driver, for minimum hum, It is ~eldom
(&}
(DIODE) MANUAL VOL TONE REPRODUCER FIELD COIL
DET. 2 CONTROL CONTROL, (1430 HMS AT
AND AV.C. l/ OPR. TEMP. )
5 G-2:5 Sw.d (ON TONE
*35-5 DET.! IFT1  IR1°35-5 ILFT2 ? CONTROL
¢ r ™

R
Y

L LINE
NCISE
FILTER

NOW,AC,
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RADIO CRAFTSMAN'S

The Bulletin Board for Our Experimental Readers

COMMENTS ON THE CONDENSER-
RECTIFIER
Editor. amo-Crarr:

Our attention has been ealled to the ar-
ticle in vour Decernber, 1931 edition of
Rapwo-Crarr, on the use of an clectrolytic-
condenser-rectifier, We find that, on using
the hook-up shown, with a transformer in-
tended for use with a BIT tube (and which,
with an Elkon “BI™ type dry tube-substi-
tute, supplies actually ahout 20 volts no-
foad rectified 1LC, voltage across the ter-
minals of the voltage divider, and *B™ cur-
rent enough for a set using three, type 26
tubes: one '27 tube: one 21 tube: and one
1= tube), the no-load D.C. voltage (meas-
ured with a 1000 ohs per-volt meter) ix
about 75 volts, and no mare.

The transformer, moreover, instantly heats
up to the point where the insulating wax
begins to flow upon switching on the supply
current, when the condenser is nsed as a ree-
tifier, though the condenser scems to oper-
ate UK. in the conventional power pack
houk-up.

A discussion of this data in your colnmns
would no doubt interest others who perhaps
are obtaining similar unsatisfactory results
with the published hookup.

C. M. Duraxo,
Baor 663, Lincoln, Neéebr,

('I'his article, “A Novel Power Pack De-
sign  Inclnding Only  a Transformer and
Electrolytic Condensers,” created eonsider-
able attention.  As pointed out by Mr. Jaro-
wev, the idea at the present tine is recom-
mended  particulavly  for  the attention of
laboratory workers: later, the seheme may
be perfected for cornmercial use. Following,
we print the explanation for the effects
noted by Mr. Delano—Technicel Editor.)

MR. JAROWEY REPLIES
Editor, Ravo-Crarr:

There are several interesting points in
vour letter. Mr. Delano, concerning yvour
dithenlties with the condenser-rectitier.

To begin with, the present conventional
sizes of electrolytic condensers are too large
to be used with a transformer that has been

CH.L
sucmo-'i i s
S R O S
penser 1 \@ i
J L85 V. X
0.C. CH.2
Fig. 1

Cirenit illvstrating Mr. Jaroweex's theory.

designed to operate with a thermionic or a
gascous rectifier tube. Phe size of winding in
such w transfornter would operate wel with
ahout 2 mf. per section, and to prove it we
will exanine the resetance (\NC. resistance)
of the condenser: the reaectance—the  re-
ciproeal of 6.28 x 60 x 000008 = 331 ohms,
which will prove that the heating of the
transformer wwax due to this ovverlonding
charging current, and hence the drop in
.G, voltage.

Now, I will illustrate an ideal design verb-
ally as follows: Let us suppose that we
need 170 vobts of D.C ‘Therefore, we will
wind the transformer secondary to have
maxitum voeltage across the ontside  ter-
minals equal to the rated condenser voltage,
that is, 180 x 707 (the effective value of
A = 3306 volts: to this value the drop
dne to the load may be added, by actual
test, vou will find that vou ean obtain the
required 170 volts 1DLC: provided, however,
that the electralvtie-condenser eapacity does
not  exceed the current  capacity of the
transformer.  On the other hand, if voun
lave 25-cvele current, the AC resistanee,
or rather impedance, of the condenser will
increase  tremendonsty, That s, the fre-
queney plavs o very important part in AC.
cirenits, whether they be REF. or AR

Te prove that this idea is correet, you
may make a test for vourself any time as
follows: If vou have access to a 1H- or
220-volt ACL line, conneet the two positive
terminats of the condenser seetions to the
line, and conneet the two filter chokes or
bellringing transformier primaries in servies
also to the line (that is necessary to obtain
an inductive nentral peointy; then conneet
a good D.Cvoltmeter of snitable range be-
tween the two chokes and the negative side
of the condenser, and yvon will have a D.C.
voltage of one-half of the value von way
apply te the condenser: no filter is neces-
sary to this arriengement, Pig 1, for the
current is non-pulsating,

I hope that this will explain the behavior
in your case: and those of others who may
have experimented with this extremely sim-
ple and radically new power pack design.

I M. Janrowey,
815 Merehant Streel. Ambridoe, Pa.

A BUDDING INVENTOR
Editor, Ramo-Cravr:

While reading about the “Antoverter™ in
the January, 1932 issne of Wanro-Crarr, 1
got a few ideass here are three of them.

I fooked throngh my automobile junk-box
and found a Dodge high-tension transformer,
a distrilmtor head with a six-point cam, and
an old electrie horn.

www americanradiohistorv com
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IWF = REWOUND TRANS. 30 Y.
DISTRIBUTOR TS ‘A ’
3 - g
6V,
BATT, -~
] ) 4
/ i
o’ ev b [ A
MOTOR 6v. V. e
2MF ~, HY.
l T ‘NA JO” '
S
V.
BATT.
‘l
fsu( -B- -
HIGH T 0 30 MY,
TENSION ' 1A VI 3
(IS 5 \
ON (AR 1= lzggv
LA SET
HIGH Vi aMpT ]
TENSION L'
LEaD TO 'l:' r =
DISTRIBUTOR 137 -C-
Fig. 2

The civcuit diagrom after Mr. Palmer’'s dn-

geions changes.

The transformer [ rewonnd—100 turns of
No. 22 D.CC wire for the primary and
abont #0000 turns of No. 32 ennmel-covered
wire for the secondary.  The horn 1 dis-
mantled, throwing away the horn bell, dia-
phragm and eam. Onto the shaft of the
remaining horn moetor 1 fastened the shaft
of the distributor. (1 wsed four pieces of
strap iron to hold these two contrivances
rigich)  The six-point ¢:on makes and breaks
the clectrical cirenit six times per revolu-
tion.  Across the breaker points T soldered a
2 anf. condenser. The resnlting cireuit is
g 2.\,

Another method is to use the same Dodge
transformer, same primary and secondary
winding, and then conneet a buzzer in series
with the primary and a 6-volt battery, as
shown in Fig, 2B,

I have a six-exlinder Chevrolet, and when
I conneet the above transformer to the pri-
mary hinding posts on the high-tension coil
in my car, I get the same results as in the
first wrinkle, excepting that I use the dis-
tributor in the car. 1t is exactly the same
idea as the first wrinkle; the cirant, how-
ever, i as shown in Fig. 2C. The car dis-
tribmtor already has a condenser shunted
across the breaker points, The only draw-
back to using this system is that the car
must travel at least 20 miles-per-hour in
order for the circuit to be bhroken enough
tines per minnte to waintain the required
high voltage.

Fraxk C. PavLyen,
1472 Jay Street, Edyewater, Colo,
tried by Mr.
If 1hese
(Continaed on page G99)

(The

are very

ideas Paliner

interesting. were de-
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LTRA-SHORT-WAVIES, first investigited in the classic
manner by one Heinricl Hertz, have erashed the commer-
eial field with both the installation of 3- to S-meter trans-
mitting eqnipment as stations W2X 1 and W2XF atop the

Fanpire State building in New York City, (which towers 110 stories
into the air), and with the manufactore of compact receiving sets of
suitable design for operation at these “quasi-optical”™ wavelengths,

The foremost characteristic of S-meter radio peception is that
its wavetforin, like that of light
straight line and, so far as known, is not detlected in the manner
we are steenstomed to associate with the propagatione of the higher
wavelengths: insfead, reception is linited by the curviture of the
carth, while hills have shielding effeets which ted to rednee volume,
Thus, the "PDXY mnge of W2XEF-W2XK may he only about 80
miles (unless Tater experiments show that nnder certain conditions
reflection or refraction may  take places and thus inerease  this
fignres incidentally, miany sunateurs’ S-meter fransmitters are oeated
i eellnrsy: with the result that the millions who resic'e within this

(quasi-optical”), travels in oa

theoretical radins of sight may be able to have relinble reception-
sinee fuding s not experienced in this, the "gravevard™” end of the
warelength spaeetrnn,

Frequency and Wavelength

It s inleresting to note that the fregueney range encompassed
by alb-wave™ or 13- to S35-meter radio sets, lics between 20,000 ke,
and 350, or a lotal frequeney band of 19,450 ke, Figuring on the
Basis of 10 ke, as the required *foot-frontage™ (to borrow @ tern
of the realtor) of o hrosdeast station, or 100 ke, for television
requircineints we find that, by simple division, in the former case
there would e (theoretically, at least) provision for 1915 broad-
cast stations, and ite the latter 194 television stations; which leads
us o the fullowing step.

Between 3 mcters (100,000 ke) and 8 omcters (37500 ke), there
iv a frequeney hand width of 62,500 ke, Applyving the same prin-
ciple of arithmilic as previonsly, we make the startling discovery
that in this velatively small wezelength range itis possible to fit 6,250
hroadeast stations, or 625 tefevision stations!  bn other words, our
entire and supposedly enormmes “all-wave” tuning rnge of 15-
to 545 meters, would fit into the “3- to S-ueter” band, and leave

PENTODE
‘38

CNASSIS-*

+30v.

Fig. 1
Schematic diagram of the receiver scelich operates in the quasi-optical
frequency band.

RADIO-CRAFT

1 An Ultra-Short-Wave

Super-Re generative
| 5-Meter Recerver

By E.
GEO. J. HERRSCHER (W2APW)

675

P. HUFNAGEL (W2BUK) and

Fig. A, above,
Pancl ciew of the
recerver

Fig. B, righet.

Inade tiewe of the
S-meter receiver, L
and 1.2 are the tun-
tug coils. (Kefer to
Fig, 1.)

FOR
BATTERIES

L LN By

enaugh room fo fit in about two wore bands just like our present
one! No wonder the “big hovs,” who know what it is all ahont,
are gobhfing up all the little wavelengths in sight-—and the smaller
they are the better they like en!

Although transmitters operating at these nltra-high frequencies
are few and far hetween, it would scem that in a tairly shart tiine
the countryside will he dotted with them; duplicating in other
centers of population the coverage now offered by W2XF-W2XK
nearly a quarter-mite in the air, in New York's Fmpire State
building.

And, the power requirements are astonishingly small, to wit:
experiments (which have proven the value of this type of opera-
tion) between fire towers in northern New Jersey indicate that
reliabie communieition can be maintained with powers as low as
0.8-volt (input, to two 2-volt '30°s: the entire transmitter) sopplied
by two dry cells and three B batteries,

Since the length of the best possible aerial used in the reception
of a S-meter signal would not excead 8 ft., the adapiability of

(Continned on puge G81)
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USING the V.T. [ i} oaiaes ot

VOLTMETER

(PART I)

By BERYL B. BRYANT;

N response to the many requests received by the Fditors of
this magazine for information concerning the wse of vacuum-
tube voltineters, such as the gooseneck V.. voltmeter described
in the Fehruary, 19382 issue of Ramo-Crarr, the writer has heen
asked to prepare an article setting forth the methods of measure-
ment and procedure in which the
instrunrent may he cruptoyed.

this is the first, the author
will discuss the various uses of
vacuum - tube voltmeters, with
particular reference to radio

servicing and measurement.

Gain Measurement

Having provided a means of knowing the exact voltage .nput
into an LI stage or amplifier, the gain may he measured by plac-
ing the VI voltineter terminals across the plate-load of the single

stage or the output of the am-

As in all measurements, the
acenraey of the measured result
depends upon the accuraey with
which the instrument has been
calibrated, and the care  with
which the measurements are
conducted.

25
OxMs

0
(3] MICRO~
200 HENRIES
/ OWMY \

78
MODULATED *

Radio-Frequency Measurements

plitier  whose gain is to  be
e g foosey measured,
ot v __ vI-8, Tt If the voltmeter is applied
.
df M across  the plate primary  as
i ™ shown at VUT-B in Fig, 1, it is
AR

neeessary that care be taken to
insalate  the VUF, voltmeter at
all points from the chassis of the

GND,

Ly receiver; otherwise, a short will

To conduct measurements by
which the gain of an R.¥. am-
plifier of one or more stages may
be determined, a modulated ILF.
oseillator, having the  frequeney

UNKNUWN

this position is above ground po-
tential by an amomnt cqnal te
that of the plate-voltage of the
amplifier stage.

In measuring the gain of tuned

exist, as the VI, voltmeter in
MT.-D
3
5.0nm
E %‘ STS.—vr-p
)
is -
$1ANDARD T C

range over which the amplifier

RIS amplifiers, the induced volt-

is to be measured, is required
It is customary to modulate the
R.F. signal with an audio signal
of 100 cveles at 30 percent
modulation.  The signal from the moduatated oscillator is indiced
into an artificial antenna of known constants; the set-up of the
oscillator, the artificial antenna, and the amplifier to be easnred is
shown in Fig, L. ‘The mutual indnetanee between the coupling coil
Lo of the oscillator and the 20-microhenry inductance La of the
artificial antenna is determined by a method to be deseribed inoa
later paragraph.  Iaving determined the mutual indoctanee he-
tween Lo and La, the current thromgh Lo may e measured by
connecting the VI, voltmeter across the 500-ohm resistance in series
with Lo this is shown in Fig 1 at .

The resistance R1 may be a 200-ohm potentiometer, and s nsed
to control the output of the oscillator,

Ilaving determined the voltage drop across R oand knowing the
resistance of R, the enrrent may be determined by the application
of Ohm's TLaw. The peak-voltage drop across R omust he converted
to effective volts by dividing the peak-voltage by Lt The voltage
(effeetive) induced in the artificial antenna may now he determined
by the formula:

Fi g_l _abm e.
Fig. 3, below.

Fa—<628x1xMxf
Where Fa is artificial antenna voltage, 1 is the calenlated cur-
rent through Lo, M is the mutual

inductance between Lo and lLa,
) and £ is the frequeney in eyeles.
« The R.M.A. standard  artificial
z, wo s antenna consists of a coil of 20-
£ f microhenries induétance in series
H . .

2g 2 with a 28-olun resistance and a

21 e .
g, 1 | 0002-f. condenser.  This, during
040 KO0 0 -0 <X -30 W the measurements, is  connected

®C OFF AESOwAWCE .

directly across the antenna  and
Fig. 2 ground  binding posts of the re-

Typical sclectivity cnrve, ceiver or P stage to be micasuwed.

Oscillator, dummy antenna, and 1°.T. voltmeter.
Substitution mcthod of measuring inductance,

age into La nnst be econstant for
all frequencies. 1t is therefore
necessary to adjost the input to
a predetermined peak value he-
fore each frequeney measurement is made,

The gain of a single stage, or of the entire anplifyving system is
the ratio of the autput voltage to the inpnt voltage, and is deter-
mined by dividing the ontput by the input voltage. These voltages
should  he in  effective
values,

If it is desired to plot

sensitivity and  selectic-
ity response curves of an / SDHMS
R.. amplifier, the meas- f/
V.T-E

CARLl BRATED

urcments shonld be made
in conjnnetion with the
ALF amiplifier of the re-
ceiver.  The  sensitivity I ﬂ/l

. N n . 0"'45
curve is the input in mi- [RF o_
crovaolts  plotted  against oscl’/
the radio  frequeney  in ///
ceveles. The output of the
iver i zon/ e »~c

receiver is kep! constant s
al O%-wall, with the in-
pul  frequeacy vorying
frone 1300 to GO0 ke, 'The
R.I. oscillator is adjusted
to 100 cyeles at 30 per-
cent modulation during these measurements,

‘The sensitivity of a recciver is deterinined by a signal (input)
that will prndu(l a standard output of .05-watt from the receiver
(a 10-olin resistor conneeted in place of the voice coil of a
dyvnamie  speaker  shoutd have .707-volt across it for .05-watt
output.)  When plotted as a curve this is interpreted as follows:
Arcinput signal at any frequeney will produce a standard output

(t'ontinued on page G86Y)

CALIBRATED VAmAsLE CONDENSER

Fig. 4, above. Mcasnring distributed capacity.
Fig. 5, below, {nother measuring circuit,

www americanradiohistorv com
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RADIO-CRAFT KINKS

Practical hints from experimenters’ private laboratories.

(PRIZE AWARD)

MEASURING SMALL CAPACITIES
By Edgar J. Smith

HE set huilder, as well as the Service

Man, never knows when he may he

calledd upon to deterine with fair

acenritey  the  eapaeity  or  capacity
range ot a condenser. ‘The method used by
the writer tfor checking the eapacity of small
nits, hetween the values of 50 and 1,000
et may be of interest to the readers of
Rano-Crarr,

Since nwst Service Men possess a grid-
dip oscillator which covers the broadeast
frequencies it is possible to constrnet this
rig. out of parts fronr the junk hox.

The condenser C1 and C2 shown in the
schematic eireuit, Fig. 1A, is a double con-
denser having two scetions of 500 mmfs.
cach.  Fhis  condenser mmst be of the
slraight-line capacity type and of good con-
struction. ‘The two rotors are connected to
a S.PSTL snap switeh so that the condenser
may he used as a 500 or 1000 mf. unit,

The tapped cail is not of critical construe-
tion and any coil at hand similar to it will
be satisfactory. A pick-up coil, wound over
or at the common end, is necessary  for
conupling to the oscillator,

v ST, snap switeh is provided for
changing from X (nnknown eapacity) to
the calibrated condenser (C-1 C-2).

The proeess of checking a condenser is
as follows: Place the condenser hetween the
clips at OX.  Fhe snap switeh is thrawn
to “TEST™ position.  The pickup coil on the
inductance is connected to the pickup eoil
on the oscillator. With the oseillator turned
on, the oseillator condenser €3 is varied
until a dip is neted in the miliammeter
MA: or, if ne dip is noted, the inductance
switeh is changed to another tap and the
operation is repeated untit a dip is noted.
Fhe S.P.VE. switeh is then thrown to the

$5 FOR A PRACTICAL RADIO
KINK

As an incentive toward obtaining radio
and  experimental short-cuts,
Crart will pay $5.00 for the best one sub-
mitted each month. Checks will be mailed
upon publication of the article,

hints Ravro.

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

Follow these simple
preterably type, on one side of the sheet,
giving a clear description of the hest radio
“kink™
free-hand are satisfactory, as long as they
explain the You cau
many kinks as you wish. Everyone is elig-
ible for the prize except employees of Rapio.
Crart and their families,

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

Send all contributions to Editoer,
Department, c-o0 Ramo-Crarr, 98
Place, New York City.

rules:  Write, or

you know of. Simple sketches in

idea. send in as

Kinks
'ark

“CHECK™ position and C1 is turned until
a corresponding dip is noted on the milli-
ammeter: if CX is larger than 500 nont. it
will e necessary to use C1 and €2 Dy
closing the S.P.S.T. switch,

When the dip is fmuul on C1 note the dial
reading; if, for instance, the reading is 10
degrees, you will have 109% of 500 wnf.;
that is, CX will equal 50 nunf.  If it reads
50 degrees, vour have 509 of 500 mnf. or
250 mmf.,, and so on. If C1 and 2 are used
and you obtain a veading of 0 degrees, vou
will have 60¢, of 1000 mmf. or 600 nunf.

By substituting  a  pointer
r T e TR in .p]acc of ‘tlu- dial, and shel-
/ WOUND WITH Ng 26 0.C.C.WIRE 14" FoRm 250 MMF lacing a white paper onto the
4  TAPPED EVERY Y2° p-V2 Nifv?nse"AM' pancl, a direet reading may
fon) he  plotted on the paper as
i :cs shown in Fig. 113: the onter
H : circle heing used for the 1000
| | nmf.  eondenser and the in-
| | ner for the
! | 500 nunf.
m“ : | No  mark-
JCZ 1 L ings  are
;:' : made  on || W
cHEeK | g Le—— tl.n-l unit(-r
circle  he-
s;#’_ 500 MMF KNOB tween 0 and 7
T - px:’r"e; 500 nunf., || geE
&"\:\ ﬂ,ﬂ' as these
-8- readings —
may be oh- ig.
Circuit for measuring cal;c:fmcls from 30 to 1,000 mmf, tained more A mr':u‘l‘t’;rr't‘:':a‘g famp

www americanradiohistorv com

accurately on the 500 mmf. condenser.

One word of warning—do not imake the
test leads to CX any longer than necessary,
to insure as
much aceur-
ﬂ('.\' as ]l(ls-
sibile.

The range
of capacities

may be in-
creased by
using  fixed

condensers
of known
value in
cither series or parallel connection with the
unknown capacity.

The lintiting factor of this device is the
reguirement  that  the unknown capacity
across the inductance, or any section of the
indnctance, must have a resonant frequeney
within the range of the grid-dip oscillator.

Fig. 3

An emergency “B' climinator

SPARK COIL TONE GENERATOR
By Cal Brainerd

XPERIMENTERS who wish to pracs
tise the telegraphic code may be inter-
ested to know that an ignition coil from an
antomohile

may  be
very conveniently nsed '%?C;Lc:s::.‘f“
to obtain  the high 'j- “ms Leaps
audio  frequeney  that By eaTED)
is so pleasing  when IE Bl
heard in a pair  of J,J_-[ﬂﬁ.:'::::'
head phenes connected O ERE
to the output of a J
stooth-operating,  vi- - i 89
brator-hrake tyvpe of e
current  penerator Fig. 4
svsten, Connecting head-
“The schematic dia- fhones.

gram is Fig. 5. In this cireuit, transformer
T may be an ignition coil of the type used
in Model T Fords. By bending the lower
— vibrator bracket to in-

Tastuiagi ercise the tension on

¢ the  armature, fairly

high-speed  interrup-

A ] ti‘(m -nf the primary

: Y w—plulr circuit nmay  he ob-
1000 0MME 70 Asap, tained.

. With a f-volt “A”

y rfj"‘g‘"samcc battery, the secondary

unit, voltage will be from

5000 to 10,000 volts;
to handle this potential a book-type eon-
denser is casiest to make and use.

The natural period of the secondary coil
is in the audible frequencies, it will he
found that a small capacity as C will give
considerable range in tone, An ordinary
variable condenser in serics with two metal
plates about 6 x 8 in. square, separated
about vi-inch can be tried.

(Continved on page 685)
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d

Furmsh sufticicnt information, and draw a careful diagram when needed,
only one side of the paper.

RADIO-CRAFT

please observe these rules:

List each guestion,

May, 1932

10-Crafts Information Bureau

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

to explain your megning; use

Those guestions which are found to sepreseat the greatest general interest will be published here, to the

extent that spacc permits.
appearance of its answer here.

Replies, magacines, ctc., cannot be sent C. O. D. A
Inguiries can be answered by mail only when occompanied 3y 25 cents (stamps) for cach scparate question.

Other ingwirics should be marked “For Publication,

ZENITH MODEL
MODEL 127

Mr. Carlson J, arker, Owosso, Mich,
Q. 1v  In the Mareh, 14 issue of Babro-

CRAFT, pige 541, Diata Sheet Noo 61, s de-

scribed  the Zenith Model 103 receiver, and

103—CROSLEY

(1551

COMNECT 1500-3S50KC TEST
WLATOR HERE FOR
D, GANG AND OSC-
ILLATOR PADDE

CONMECT 175 K C.OSCILLATOR MERE
TO PEAR INTERMEOIATE
TRAMSFORMERS. (REMOVE
O8C. TUBE.)

METER INDICATES RESONANCE
FOR R.F. AND LF,
TRIM M ER
ADIUSTMENTS

OSCILLATOR ly.o€T.

Fig. Q.155A

Chassis layout of the Zenith 103 recefver.

mention ix made of
it does not appear on
thix purts layont, If it ix available,

(M. 1Ty Phe parts layout  for the Zenith
“Hyperheterodyne™ receiver mentloned is shown
in Fig, Q 1550,

(Q. 21 In the same fssue, page 550, appears
the dingram of the Crosley Model 127 “llappy

“chassix layont.”™ lmt
the page,  Please show

PLATES

— A

¥ =
Buc-c -RED
180V FILTER Ly TR R EiD)
_BY: OUTIIOR FiLEAD COIL.  eBiC

Fig. Q.155B

Dynamic speaker plug and socket econncctions,
Haour™ and “Tenstrike™ recelver, as Fio Q. 151,
bt only the socket for the dynamic reprodoncer
i shown What ave the lead connections from
the dynamic reporoduesr to the plug which tits
inte this socket™

CAL 20 The phog connections of the dynamie
reprodilcer usedt in this chassis jx shown in
K, Q1

RCA-.VICTOR MODEL M-30 CAR
RADIO—MUTUAL CONDUCTANCE

METER
(1560 Mr. Barringtoa FPox. Needles, Ariz.

(O, 1+ What are the antenna requirements
for the RCMN-Victor car radio ser?

(AT Considerable  detail,  fnetmding  the
schemuatic  cirenit, Is given in Rabpwo-Crarr
Tuitn Nheet Noo 64, which appeared in the
April, 14 issle,

A roof antenna for the Model M-300 receiver

ix required onty in districts where the averpge
signnl-intensity level is very low, PFor an an-
fenma installation the following equipment may

e required : Long-nese,  gas, amd diagonal
plicrs: small  Creseent. amd Noo 4 Spintite
wrenches: snll, large thin-shank 6-in,

and
serew drivers: tin shears: medinm and lheavy-
duty sollering trons: resin and acid-core solder;
electrie Arill (with set of deills up to -ino 2
reamer (%-in.. max.i: zeat and door protec-
tors; sheet copper; and a supply of %-in.
Belden Rrald.

,

redue-
nse of
The use
interfer.

QU2 U yon suepest
ing interference.

any way uf
in addition to the
spark-plng  ecirenit series pesistors?
of these does ot entirely eliminnte
cnee from the motor.

LA Apparently bppass condensers
not been applied to the several
ciits of the ixnition wiring in the car

Twa hypass comnddensers. one on ¢ach terme-
inal. ar the ammeter may reduee certain forms
of car interference, The veceiver should not he
locared near the car's ignition coil, due 10 its
stronge il Interchanging ita primary cone
nections may reduee interference, Whether the
antennia lead-in shield shonld he gronnded to
reduce inteeference should be determmined by
tost.

.
Sierling
meier’

[P
strument
Mfu, o,

have
radiating cir-

circuit of the
comhictanee

What iz the =clhiematic
direct-reading  mutnal

Several models of this
woere  manufactnred by the Sterling
The Model 12317 Meter is illns-
trated  amd deseribed in detail in the book,
“ldio Kot Analyzers,” by 1. Van der Met,
The  Liridge™  of  the e mabhnfaetinee  is
ilhrstrated in Figs, 0 1508 ad B3 The moeter
i ecalibrated 020000 mhos.. Q300 ma. and
-G mae o available  data appears in this
dianeram,
The “N

type of in-

SR amd O voltages for the tube
to be tested are adjusted tivst, and the reading
of the meter balaneed ont by means of the
lower left-hand kool T'he mutual comduetanee
vithie s then obtained by reading the meter,
which is eradnated diveetly in micrombos @ this
ix the rate of change in plate current for a
wiven grid voltuge change,

This cdevite ix equiprped
one for pre-heating

with four seckets,
anmd three for testing,

MAIJESTIC MODELS 25,
(157 Mr. Harry Sauterine,
(Q. 1) I have a Majestie

258, AND 35
Kenosha, Wik,
Modet 23 supers

At least #five weeks must elapse between the receipt of a guestion and the "

to avoid misunderstanding.

Fig. Q.156A

The Sterling R-517 mutnal-conductance mcter.,

heterodyne which doex not seem to be con-
nected the sane as dingrammed in Data Sheet
No. 09, which appeared in the February, 1852
issne of Rapro-Crarr.

My et incorporvates antomatle velume con-
trol; tapped-chioke inpnt to the pash-pnli pen-
todes.  instead  of  transformer  conpling: 2
[ktentiometer controls the andio input te the

push-pmll pentodex,  There Is alse a “lecal-
distanee” switeh which ix not shown,  lease
explnin this,

(A The chassis in the reeciver deserilied
was changed a the f.lllul\' amnd does ot
carry  the numnlwr, "\[ml(- “rothe curreet

number is the “Model 25318 and in the Col-
lingwod and Abbeywood cabinets the chassis
is "Model 33."

———— ]
VI Y —
W 3 5 iEeuUsE
1 109?“ \Il}o
[— gAY
- SCREEN
EMIM : (__L +
772v. 3 3 >
). 3. 6[ ZSO’
s | ‘33 "2y ie 5““‘”%%’0“”5
" dods
1
A < (0T
| 2%v. (L (
=]
e (110 2 - g
4 e :
<
— 3 [ k—‘z——j
z o3 I KKL[ \"L
1333 l [f T
3| 1 q0me J0RE
b b 13299 ILW i
J

N2l N22

‘RECT. PLATE.

Fig. Q.156B

Schematic cireuit of the Sterling Model R-517 mutual-conductance meter,
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FROM THE OTHER SIDE
OF THE WORLD-—
A 727SW WILL KEEP YOU
IN TOUCH WITH YOUR HOME

o

SHORT - WAVE ;
LONG-WAVE /
ONE DIAL v

ONE CHASSIS

S

<
v 5
s

| B | ONE DIAL—CALIBRATED

R | NEW PATENTABLE CIRCUIT

SOUYER-MARSHALL .7 AUTOMATIC VOLUME CONTROL
— METER-TUNING

COLOR TUNING--calibrates

each short-wave band on the ‘ FRACTIONAL

dial with the same accuracy as

i ONLY in the Silvor Marshal MICROVOLT SENSITIVITY

e vt ABSOLUTE 10KC SELECTIVITY
PENTODE-VARIO-MU TUBES

SILVER-
MARSHALL. Inc.
6419 W. 65th St.

SILVER-MARSHALL, Inc, /5 raer

6419 W. 65th St. CHICAGO, U. S. A,
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Announcing R ADIO-CRAFT

Presented on these two pages are the new books of the
RADIO-CRAFT LIBRARY—the most complete and authentic
set of volumes treating individually, important divisions of
radio. Each book has been designed to give radio men the

RADlO SET ANALYZERS

And How To Use Them
With Full Instructions and Descriptions of
Set Analyzers. Tube Checkers,
Oscillators, Ete.

By L. VAN DER MEL

This book explains thoroughly the oper-

ANALYZERS ation of sct analyzers, tuhw  checkers,
- oscillators and other testing equipment.
AND For every radio man, whether junior grade

or exnpert, this book is extremely helpful,
It covers every phase of testing and gives
you valuable shart cuts: completely illus-
trated with photographs and diagrams to
facilitate the use of modern  testing
equipment,

How to Use Them

[ Y R i |
wrt ondyton, whe chechen, sscdomars, mc.
by L Von dos Mel
Foma Rk bvartar
S

g The following chapters briefly gutline
the eontents. INTRODUCTION; THE
ANALYZER: Fundamentals, Switches,
A.C. and D.C, Voltmeters, Calibration and
Design; TROUGLE SHOOTING WITH
THE ANALYZER ; Classification of Trou-
ble. Analysis of Electrical Trouhles, Fea-

_Prin 50¢

L ||L|-nv_ro T
G E R AL B Tiong

o T S g Yinem

tures and Uses of Various Analyzers,
o PADF:E,S sus:lz;,,g.":‘g":"ch" Care and Maintenanee: CONCLUSION
Beund in Stift board covers Summary.

HOW TO BECOME A RADIO SERVICE MAN

How To Get Started and How To Make —
Money In Radio Servicing

|

By LOUIS MARTIN

The amhition of many men in radio
today is to become a first-rade Service
Man, with a husiness that is flourishinz,
It is not as difficult asx onc mirht beliove,

SR T W W

but it cannot be done in a few short :
months. Following very carefully the b
pdvise of Mr. Martin, who has de:lt ¥,

with the problems of thousands of Ser-
vice Men, this book deals very c¢arefully
with the essential staes in the prepara-
tion for qualifying a: a Service Man.
The Chapters of the book are so divided
that each element is thoroushly covered.

Here are the chapters: The Small In-
dependent Service Man; Advanced Com-
mercial Aspects; The Radio Set:
Technical Considerations; Advanced Ser-
vice Data, Each chapter is amain sub-
divided to bring out in detail
every point of importance,
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64 PAGES. Size, 6 x 9 Inches
Over 55 lifustrations
Bound In stiff board covers
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AUTOMOBILE RADIO AND SERVICING

e A Complete Treatise on the Subject Cov-
—— ering All Phases from Installing to Ser-
vicing and Maintenance

By LOUIS MARTIN

Automobile radio is up and coming,
and someone has to service them properly,
It is cortuin that one of these days your
turn will come, whether you are an ex-
perimenter or Service Man. it therefare
behooves you to read this immensely
portant
mobile

im-
art of Auto-
Radio. There hetter book
in print and none as concise.  The book
is full of illustrations, photugraphs, din-

new buok on the

is no
= cmuin' AN Phoses hom Installing ]
0 Servicing and Maintznance
grams und houkups.

Here are only a f:w of some of the
really interestinyg chanters: Introduction ;
Automotive Radio Instaliations ; Comblete
Descriptions of Commercial Automotive
Receivers ; Servicing Automotive Receive
ers; The Ignition Sy<tem: General Ser-
vice Considerations; Effects of Tempera-
ture on Power Subidy i Conclusion,

Size, 6 x 9 Inches
Over 65 lljustrations
Beund in stift board coesrrs

64 PAGES.

opportunity to specialize in one or more of the popular branches
of the industry. The material contained in these books will
increase your knowledge; you will find them a real help in
your work and they will contribute to your money earning

VACUUM TUBES

And How They Work
With Complete Technical Data on All
Standard and Many Special Tubes

By ROBERT HERTZBERG

MODERN

MODERN VACUUM TUBES describes
the fundamental electron theory which is
the basis of all vacuum tuhe operation,
and woes progressively from the simplest
two-clement tubes right up to the latest
pentodes and thyratrons, It is written
in clear. simple language and is devoid

ND
H Tc Work of the mathematics which s usually so
ow ey or confusing, Valusahle reference charts and
'M"""::"'::;":'_:':: characteristic curves of standard and

by Robeat Mertsberg

specinl tubes are to be found, also dia-
wrams of sockets and bin connections.

Here are some of the chapters: The
Edison Effect and The Eleetron Theory :
Electron Emitters and the Tonization Ef-
feet ; The Three-Electrode Tube: Vacuum
‘Tube Characteristies; Four- and Five-
Element Tuhes: Light Sensitive Cells and
Other Special Tubes.

m.smi. (AR
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64 PAGES. Size, 6 x 9 Inches
CGver 109 Yllustrations
Bound in stift board covers

BRINGING ELECTRIC SETS UP TO DATE

With Pentodes, Multi - Mus, Dynamic

Speakers—Complete |nformation How to

Modernize A.C., D.C. and Battery Operated
Receivers

By CLIFFORD E. DENTON

In this cauntry there are over ten mil-
lion clectrically operated receivers that
could be madernized- by placing in them
new type tubes, new speaker cquipment
and other modern improvements.  This
busines: of improving old sets can o to
the experimenters and Serviee Men if
they will aquickly jump into action.

Read in this buok by Mr. Denton. how
easily you can modernize any obsolete set.
Your clients can retain their exbensive
cabinets and still have a receiver that is
rizht-up-to-the-minute, and with little
additional costs.

Here are the high lights of this book:
Tubes Available for Replacements: Elec-
trifying [attery IReeecivers; Use of the
New 2- and 6-Volt Tubes: Operating Sets
with Single Control; Conversion of A.C.
Sets into I.C.. and D.C. into A.C.: Re-
placing Output Tubes with Higher Output
Tubes ;. Improving Old Supers: Toftin-
White Amplifiers ; Adapters and Therr Use,

LT ) SLEY ML BATEAE

Wk Ponsades, Muteibe Tobor, Dyanms Sposhe.s-
Complers (niwrastion Moo ta Madermss A C.
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64 PAGES. Size, 6 x 9 Inches
Over 80 {liustrations
Bound in stiff bhoard covers

HOME RECORDING AND ALL ABOUT IT

A  Complete Treatise on Instantaneous
Recording Microphones, Recorders, Ampli-
fiers, Commercial Machines, Servicing. ete.

By GEORGE J. SALIBA

If there is one subject that is fascinat-
ing to every radio man, it is that of Home
Recurding. Of cowurse, this volume is
nat ull on “"Home™ recording, but the
information contained therein is impor-
tant to commercial radio men, studio
operators, engineers and others interested
in this phase of radio.

The art of recording and reproducing
broadeast selections is becoming rmore im-
portant every day to radio men, experi-
menters and  Service Men.  Equipping
dance halls, auditoriums, churches, res-
taurants and homes with public address
and amplifiers brinks many extra dollars
and often an excellent income,

In this hook are found such topics as:
Short History of the Art; Microphones:
Recording Amplifiers; Cutting Heads ;
Types of Records:; Commereinl Machines ;
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Adding  Recorders to Receivers: Studio
# PA(();VE?'TOSH:I;tg'a,:h?ml"m” Layouts: Mechanical Filters for Turh-
Bound in stiff board covers tables,
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capacity.

Read these books during your spare time at home.

The authors of these books are well-known to everybody.
Each one is an expert radio man; an authority on the subject—
each is thoroughly familiar with the field which he represents.

THE SUPERHETERODYNE BOOK

All About Superheterodynes
How They Work, How to Bulld and How
to Service Them

By CLYDE FiTCH

There is no more fascinating a subject
in the large array of radio circuits than
the famous superheterodyne circuit. It
has taken the world by storm, and today
practically all modern receivers cmploy
this principle of desikn.  Whether you
are a Service Man or experimenter, first-
hand knowledge about the eonstruction of
these receivers is very important.  The
book on Superheterodynes gives underly-
ing principles of their construetion, right
from the very first set made, Mastering
the fundamentals of this cirruit will en-
able you to build or service any receiver.

The following is a short list of con-

tents: Basic Principles of the Superheter-
odyne; The Oscillator; First Detector;
Single Dial Tunink Systems; Interme-

diate Amplifier; Second Detector, Audio
Amplifier and Power Supnly : Commercial
Superheterodyne  Receivers ; Servicing

Superhcterodynes.
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How They Wok, How to Budd
wd How o Servure Them,

by Clyde Fuch
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64 PAGES. Size. 6 x 9 Inches
Over 60 Jilustrations
Bound in stiff board covers

RADIO KINKS AND WRINKLES

This is perhaps the first real opportunity that you have ever
had to build a radio library of books that are authentic, right-
up-to-the-minute and written so that it is easily digested and

clearly understood.

Mail the coupon below for your books.

MODERN RADIO HOOK-UPS

The Best Radio Circuits

A Complete Comnendium of the Most im-
portant Experimental and Custom-
built Receivers

By R. D. WASHBURNE

It is fascinating to the experimenter,
or even to the up-to-date Service Man,
to tuke a commercial set and to change
it into one using a famous hookup that
is not found in any manufactured get:;
and jt ix usually worth the trouble De-
cause results are far superior than in the
original.  Many excellent cireuits have
never been commercialized, but  limited
only to home-set builders. Thousands of
these popular cireuits have been requested
from time to time, and in this book we
have included over 150 circuits, which
include the famous Peridyne, Cash-13ox
A.C.-D.C. Set and others.

The circuits cover the following:
BROADCAST RECEIVERS, ALL-WAVE
RECEIVERS, SHORT-WAVE RECEIV-
ERS, CONVERTERS AND ADAPTERS,
TELEVISION RECEIVERS, HOME RE-
CORDING APPARATUS, AUTOMOBILE
RECEIVERS, AUDIO AND POWER AM-
PLIFIERS, POWER UNITS and MIS-
CELLANEOUS EQUIPMENT.

64 PAGES. Size. 6 x 9 inches
Over 120 1lustrations
Bound in stiff board covers

RADIO QUESTIONS AND ANSWERS

T i i -

— For Service Men and ExDerimenters

3 .ﬁ

A Comple‘e Compendium on the Latest
Radio Short-Cuts and Money-Savers

By C. W. PALMER

It often becomes necessary for experi-
menters aml Service Men to c¢all upon
their memory for some short cut or radio
wrinkle that will solve a problem quickly.
In business, "short cuts'” mean time and
money saved, and to the Service Man
*“time saved” means moncey earned.

This ok is a compilation of important

radio kinks and wrinkles; the entire
contents of the hook has been scleeted
with great care in order to diseuss only
such items as are constantly used today.

Herc are some of the more important
chapters:  Introduction ; Servicing Short-
Cuts: Testing Eduipment and Meters;
Vacuum Tubes and Ciredits; Volume-
control Methods; Amblifiers and "hono-
graph Reproducers; 'ower Supply Equip-

64 PAGES. $ize. 6 x 9 Inches ment ; Coils and Tuning Cireuits : Short
Over 78 Hiustrations Waves: Loud Speakers; Tools and  Ac-
Bound in stiff poard covers Cessorivs.
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Svbamed by Bidy Mon Durey the
Coursa of Ome Yo

by R D Weskburne
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64 PAGES. Size. 6§ x 9 Inches
Over B0 Nlustrations
Bound in stift board covers

BIG DISCOUNT OFFERED

In order to make it possible for everyone to huy these books, the fifty (50) cents
price has been made uniform for all volumes. You can buy these books separately,

but you should take advantage of our special offer:

WHEN FIVE (5) BOOKS OR MORE ARE ORDERED
DEDUCT 209z FROM YOUR REMITTANCE

Simply fill in the coupon helow, and mail it to us together with your remittance.

Checks, stamps ot money orders accepted.

All Books Uniform

in the new
LIBRARY are all strictiy up-to-date,
written by men who know their subjects.
The volumes are all uniform size, 6 x 9
inches, and contain on an average of 50 to
Each book is printed on
fine book paper, and no expense has been Name.....
spared to make it an outstanding value, for
its editorial contents as well as from the

The

120 illustrations.

books

mechanical standpoint.

A Selection of the Most Important of 5,000
Questions Submitted by Radio Men During
the Course of One Year
By R. D. WASKBURNE

There has been collected a wide variety
of questions which have come into our
editorial offices during the past two years,
and only those whose answers would
benefit the majority of men unsmued in
radio have heen incerporated in this
amazing guestion and answer book.

The tremendously long list of topics
botter exnlains  the subjects which are
treated. Here are the titles:

Radio Servicing; Receiver Design; The-
ory . Home Recording ; Television ; Sound
Equipment ; Short Waves; Antennas
Operatine Notes; Test Equibment; Vac-
uum Tubes: Engineering; Ultra-Short-
Wauves ; Police Radio ; Reproducers ;
Graphs:  Superheterodynes :  Automotive
Scts; Power Packs: Automatic Volume
Controls: Remaote Control Devices ; Align.
ing  Procedure; Photoelectricity; Tone
Control: Coil Construetion ; Adapters:
Measuring  Apparatus; Band-Selectors ;
Meters; Symbols; Microbhones ; Canver-
ters; Definitions; Public Address Equip-
ment | Modernizing Methods . Set Analy-
zers: Midget Sets: Oscillators: Phono-
graph Dickups; Tube Testers: Diarrams.

CLIP
COUPON
AND

MAIL!

RADIO-CRAFT

and

my remittance in full.
The amount of my remittance i8 ... ovuuee...

Circle numbers wanted: 1 2 3 4

GERNSBACK PUBLICATIONS, Inc.

I have circled below the numbers nf buoks in the RADIO-CRAFT LIBRARY, which you
are to send me, and have deducted 20% for ordering five (5) hooks or more.
at the price of 50¢ each, when less than five books are ordered.

.. (Stamps, checks or money orders accepted.)

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

Address........

1 have included

b 6 7 8 9 10
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<« STUDY RADIO »

by Alfred A. Ghirardi
and Bertram M. Freed
Contributing  Falilor,

Hadie Uraft SHerviclng
Departinent.

$1.50

Postpald in the U, §,
192 Pages. Over 100
fllustrativas!

RADIO PHYSICS COURSE

Nobody in Radlo can szfford to

By
be without these Iwo great books. Alfred A. Ghirardi

5 The Radlo  Physies
Written by two 0f Radlo’s fure- ('olune il run—‘uing
niost auvthoritles, they cover esery in  Rallo News -

complete In one book!

$ 3.50

Dastpald in the U.8,
992 truges. Over 500
fllustrationsl

phase of the subject up to the
preseAt moinent. These are finan.
cially profitabie hooks 1o awn!
They will give you a complele
radio educatlon—Iin your spare

thwe at howel

MAIL THIS COUPON AT ONCE !
RADIO TECH. PUB. CO., Dept. R.C. §

Fifth Avenue, New York City.

hrwlnsecl findl check, eash of numey order for .........
coples of Radle  1’hysles Conrse al 3L.50 each,  and
............ copies of the Radlle Nerviclng Course at $1 50
each,  Cherk bere fer FREE «lreulae.........
NANME . ieuitaeneriosaaniaasatinesstsnsssrssasssrannass
AMKIPERE Lo i itiuiniiuuostrennnssssaosssssstosonsscnnas N
(N 6088 an000006000000088000050 Blate. .. oeeennn

" LISTENERS OFFICIAL
RADIO LOG

World Short Wave Stations — Police —
Aeronautical—Relay and Telephone Sta-
tions also Aeroplane and Amateur Bands
—Cross Tabulated by Call, Frequency,
Location and

Time of Broad-
cast.

An accurate up-te-date
call boek. Regular and
short.-wave hroadeasting
stations of the world—
U. S. map and sheort

wave World map—Special
itiustrated short - wave
features — contains  just
the information your cus-
tomers demand—good for
advertising or resile.

Johbers, Dealers. Mfrs.,
Service Men—write today

on fetterhead for sample
and quantity prices.
Others send 2

ALL AMERICAN
SERVICE

5707 N. Clark St.
CHICAGO, ILL.

ERO WORLDWIDE
SHORTWAVE
RECEIVER

I DINAT te
Tondon, Patis Ber-"
Iin_ linenos slkres and
other  hrcdeasting  stathons
thre ur the warl) vla short waves.
Your ordinary receiver cannet tune in
thesy  lom  wave atatlons.  WORLD-
WD RECEIVER gets 14 to 50 melers

AERO SHORT WAVE CONVERTERS
Convert Your Fresent Sel hito o Slort Wave
super-Tlelerndyne

A.C. MODEL 512,50 D. ¢, MODEL $11.50
AT LAST: The Perfect Auto Radio —ONLY $20.00

tinkit by planeers

in the manufartyring of Auto Radio.
We guaranice 1000 miles radlus
of reception. .\ masterplece of
Radlo  Engineering, Latest
model ¢ Tube JAero Pentode
vt Madlo, Price of set only
220,00,  Ret complete with tulres,
balteries, dynamic speaker, an-
lenna u.ulp enl and nolse sup-
(s Srs, nd for
complete c.mog N

CHAS. HOODWIN CO. ot O AV EN

|

| Aesires to construet them lll

RADIO-CRAFT

\May, 1932

THE TETRADYNE RECEIVER

(Continned from payge $51)

winding the coils on a
The fallowlng specis

strincted at home by
tule 115 bus in diameter,
theations are given:

The 2000 1o S00-meter
20 tirns, L2 9% tarns: La, 66 turns, L1 oand
L2 are wonnd on the saune form (on all the
diferent wave-hund  collsy. are separateil by
I/18-in.. and are wonnd with No, 28 DR wire.

The S0- 1o 200-meter ad s L1 14 turns:
57 taens; L3 08 turns. L1 oand L2 oare
aratod by Y-in, and are wound with No.
LSt wire,
40 o
trns
separated by 1
24 s wire,

Fhe 20 1o $5-npetor band @ L1. S torns, L2,
10 taems s L 10 mense They are separated
by Y-, and are wonwd with Noo 240 Juso
wire,

For wave
tnrns s L2, 6

Lroadexst band: LI,

L1, 10 turns;
L1 and L2 are
wound with No.

Sh-merer hand e
B2 turns,
and are

i,

25 meters: L1, 4
trns: B2, 6 tuens, LT oand L2
are snp:llntml by dgetn, and arve wonisl wirh
Na, 24 LSO, wive, The lowest wavelength
that s u-wi\ml i< dletermined by the eapacity

lenaihs up to
s

of the wiring and the fnrevnal capacity  of
the tubes, The writer has been able o fune
in stations as low as 15 meters withont oy
Tronble,

Fignee 3 shows  complete  construction e
tails of the eoils, The left-hand coil is the
lirst-detector or modulator, and the right-hand

cofl i the ogeillator coll L3 The ennnections
nf the coil to its prongs ‘¢ shown  ahove,
while the socket connections o shown helow,
Natiee that the 0001 and o0a2-anf, condegs-
crs are eonneeted  together in the broadeast
coil only. thus leaving only the O l-mf, sees
liom of the tuning condensers for the short-

wave bind, FPhe same method s usedd for the
oscillator cojl.

The LF. Transformers
175

. may he used
stiges,

However, for the man whoe
ieelt, the following
Refor o t. e primary
ix inmble” wound, haviug rns of No.
28 cnanieled wire : the seeondary is spaced from
the primary by He-inei, and is wound with

Ay ool transformen

for the 1,017,

data are given

210 torns of Noo 2% enameled wire, Fhe spies
ing and stzes of the windings are shown in
the ingram,

bt ois dbesteable to first enclose the 15 trans.
formers in a <hicld and then mount them on
the chassi=.  (Far more derafls on LEF, trans-
former desizn, tie reader i pelerred  to the
article by Clitord o Deoton in the April,

1052 dsene of Ratmo-t'eare,  Kditor)
With the information as given, together with

BROADCAST !AND
€O ONLY

€/32x% Y BRASS
MACHINE SCREwW

FIBEA oR’
BAKELITE TUBING

SOCKET . AERIAL K
\‘/ﬁ&j ¢

$ GSV

lc,

I

H '\
socxe‘l‘
STATOR snwa
Cl STATOR
.0001-MF c2 Oool-Mr
.0002 - MF
s‘rcA;'on |- MANUAL TRIMMER STATOR
MOUNTEO UNDER ca
00005-MF BASE 0002 -MF.

Fig. 3
V't the left. the tuning, and at the right,
the oscillutor coil amd socket connectiona,

www americanradiohistorv com

e dingram  of connections, the constrictor
~hould have no treuble in making this set
work to his complete satisfaction,

Results
T'his  receiver hasx  grent sensitivity, gooll
seleclivity, very meod tone guality, and is

capiable of giving rnormons volume which may
he enxily controlled by the resistor R3. The
writer wounld like to say that for real quality,
he prefers s good, leng, air-colimn horn with
a dynamic speaker, It is true that a 9- or 10-
foot horn, when coiled up, takes more raam
than n standard dynamie unit, bt it is the
writer's ¢hoice for real quality,

If the construetor is located very cloxe to a
powerfnl hroadeasting station, then it may e
desiralde to conneet I te o 40-volt tap on the
hleeder resistor R11 rather than on the 25-
volt tap as it now is. This change will allow

——{OMBINED
CaPACITY
=001-MF,

-
GRID

[~ PLATE

Fig. 4

L.F. transformer coils.

to Dbe lowerwl
interferences

of the reeeiver
extent  to reduce

the sensirivity
to n  sufficient
to o minimom,

The writer lives in a seetion of high noise
level amd  poor-receptlon conditions, buat  has
had =ome very good resndts on both the shorn-
wave amd broadenst bands : short-wave stations
having been recelved from halfway around the
world,  As for the broadeast bhand, 100-watt
stations have been received from Califoronin and
SJoo-watt stations from Mexico (the writer is
loeated in Wiseonsine,

S[hert  waves are very  oreatie,
oxpect tfoo mneh fram them and you wilt
be disappeinted, ‘Fhe number of turns for
lowver  wavelengths niay  vary a turn or
especially an the 25-meter coil,

Parts List
Two National Type 1€ special 2.stator con-

<0 do ot
LLITY}
the

=y,

densers, ¢'1 and €2, C4 amd CH:

One S-mmf. trimmer condenser, €3

One  ammarhmed equalizing  condenser, 4 to
0 mmf,. U6

One Aevovoex o] Sanf, mica condenser, ¢T3

Three Acrovox ml-mf, hypass condensers, C8,
Ch, 10

Two Polymet O0.1-mf, comvdensers, C11 amd €12,

C135 and 14

Two Concourse S-mf. dry eleetrolytic eondens-
ors, C15, 18, ClMhese ave the S5-volt type,)

One Aeprovox 0005-mf, mica  condensor, U146

Two Coneonrse 4-mf.. 400-volt dry clectrelytic
condensers, C17, €20

One Aerovox O-T-mf., 400-volt condenser, CIR;

One Aerovox 0.20-mf, condenser, €21

One Aerov filter type 1-mf,, G00-vplt con-
denser, (722

One Acrovex SR8 mf,, 473-volt dry etoctro-
Ivtie condep=ers, C23, ¢24, C25:

One Lyneh 250.000-0hm pigtail resistor. R1

One Flectrad 1.000-ahm grid reskstor, R2;

One Carter 5.000-chm potentlometer, C, P 5

M. RS
One Lynelt 23.000-0him pigtail resistor, R4
One Lyach 6.000-ohm pigtnil resistor. RS
One Electrad 200-ohm resistor, RG:
Two Lynch O.g-megohm plgtail resistors,
RS
One Lynch 100.000-ohm pigtail resistor, It9;
(Continned an page GHMGY

T,
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MORE NEW TUBES

tContinued  from page Gan

low-watiage 2.volt filament in (his tibe is not
rugmd  enotgh to stamd The reugh treatment
of an autmmobile tube, nor would it give good
lite perfermnnes with the high cwerent drain

ap 163 volts,  Lrs power sensitivity is some-
what better than that of the 0,

Anew tnbe called CLER-LATY Las been de-
signed o eet the very  severe requirentents
of  autoemobile  outpure-tubes,  ouwtlined above,
combining the advautagzes of rthe 47 and D4
wilth the filanent rating of the 58 aml has

proven very switable for this serviee,

A tilonent type hadd been seleeted becise
of the better nutnal condnetanee abtadable,
'eeviows experionces with “T1.A and 218 1tnbes
lid proven that a0 coated tiliment of similar
rating may be used sueeesstully in antamoebile
receivers,

50
| |
4
g,40 )
L)
QE r"'f# -6 I
R 6 |
%3 -] -i
Gls
B3z e —— R ey
a3 o — )
w 10 -
: 5—:1 ‘921_22
2 9 == — -5
Q 100 200 300
PLATE VOLTS

Fig. 16

The rating and characteristies of the FR-LA
are as follows: Filimens voltawse, 6.0 (Fn Y
filnment currvent, SO-wmpere s pliate mul sereen-

wrid voltage, 1535 to 163 volgs fmax.1 ; control-
Erid voltaze -0 to -FE volts: plite cnrerent, 12
to 17 Nkt sercen-greid current, 205 To 50205 nu.
anmiplitication factor, 100 muiual condueianee,
1900 1o 21 micermnhos: pewer outputr 700

to 1200 millivatr=: load impelapee, 95000 (o
sSonn - ohn=, overall dlimensions: Length, 4
1116 dnehes ;. diameter 1-15,16 inehes 0 base,

O prong.

It was found that the most economical and
distortionl=s operatite conditions vesolted from
the use of two tulwes o push-pull with o self-
bins  higher than nermal  elpss 13 o mnplitier)
thomgh the total power is somewhat less than
from two tohes with normal bins,  Two equal
tithes will halanee their even e distor-
tion doe to the posh-pull arrangemenr, By
seleeting proper values of bias resk=ior and boad
impedarnes, the cnevanoee of the dyaannic (plate-
enrrentt - -grid-voltage s eneves will balanee alsoe,
and  the third-harmenic distortion  disappears
mueh the same way as the secopd-hgrmonie does
in a single pentode, “The self-hias eliminates a
ditficulty n=nally enconntered in class Boampli-

fiers:  the plate-current flnetnations are not
very mueh hizher than in ordinary class A
anplitier.

The distortion balance is maintained with all
Topmt voltages np (o the value at which grid-
enreent starts. It wil he noted that the “1R-
LAY under these conditions, gives mnel Let
ter sensitivity than the 58 and approximately
the =ame power as a 47, Remarkable muler
these conditions i< the valone of 70 pereent for
the etticieney of the plate civenit of the “1ER-
LA not counting the sercen-ceid current and
wrid  ldas Taking these into acconnt.
the eflicieney is of the order of 45 pereent.
These valines compare tavorably with plate eir-
cuit efficicncies of 40 (o pereent in pentades
mudee noval operating conditions,

losses,

SIMPLIFIED COIL CALCULATION

By C. H. W. NASON

HF archaie method of enleulating indocets

anees  invelves a0 formula taking  inte
aceount, not only the actual dimensions orf a
windlng and the number of thens of wire, b
o form facror K adependent upon the ratio
of length to dinmeter of the form on which
the coil is wontd, (See page 100, Tugest 10051
fsster \While these foarmilas g pa donubt,
aecurate to o uinle degree in cipabile s,
the crrors possible are manifold ¢ and rarely. if
does a evil =0 designel come within a
asoniable degree of the desived indocetanes.
A considerable

simplitication of the design
problem  was evelved  several  years auo by
Marold A Whesler of the Tlazeltine Labora

torles, who is responsible also for the ouolti-

plex detector snd  automatie  vohnne control
wsed by Phileas Fada, and other Hazehine
Heensees,

I'n the jllpsteations, hevewith, three types of
windings, which cover practienlly  every
within the neods of the oxperimenter or Repvice
Man o in hix daily work are shown, First, we
have a multi-layer winding, =ueh ax mwight he
empdoyed in the intermedinte-frequeney  trans-
formers of a snperheterodyne receiver, 3 ]
on the list is o simple solenold of the typwe
w=ed in the tued elreuirs of hroadease receejv-

Ci=Re

eail in o band selector, ax an antenna coupling
coll. or as a0 primary winding for an BN
transfurmer, Pl squations for ealenlating the

induetiang are given with each skereh,  Ad}
dimensim et bee taken in inches and the
answer  will he obtained  divectly  in omicro-

henries.

The method compares quite favonrbly with
Naziaoka's fornnla as to aeeurney, aml is many
times casier 1o use than the older method, in
which the form fuctor had to be taken inta
aeconnt, Necudaey to FO is obtainable in the
ciase of e nmlti=layer coil, when the theee
lerms in the denominator (helow the lney are
nearly equal, The acenraey in the case of the
simple solenodd s also to 17 when the length
of the winding i geearer than four-titths rimes
the dinmeter,  tn the thivd case, this degree
of aecuracy i< abtainable when the dimension

¢is greater than one fifth the dimension ™,

In ne ease will the error be greater than
i= possible  with  the more  tedlons metloud
formerty used. wWhen the most exacting  eanre
i taken.  AlL that is neeessary for the cal
enlation of Inductanee values is a raler, a
pencil  and a1 copper wire  table  giving  the
dinmerer of various wire sizes. =0 that the

ers. The Ja=e ix a helical spiraby winmbing  spaee ocenpled Ly a given winding may e
st hoars wmight e tsed either as a conpling Known, tNee page 186, Neptember 1931 dasue .,
o—— b — N
—F
c .
o - T < -+
) i
-\AXIS
-B-~ -C-
8 a2 N2 at N2 at w2
L~ Ga+ 0B +10¢ L* Sa+ioD LFa+nec
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YOUR FIRST LINE
OF DEFENCE
AGAINST
SUMMER SLUMP

I.R.C. Resistors insure sum-
mer PROFITS.

Metallized Resistors for re-
placements. Wire Wound
Reststors for meters and test
equipment.

Make for yourself valuable
apparatus which will speed up
your service work, build your
reputation and add satisfied
customers,

Mail coupon today for
IFREE charts. They will save
you hundreds of dollars in
equipment.

INTERNATIONAL RESISTANCE CO.

PHILADELPHIA TORONTO
P

IR C

=l i=

%fg_ﬂ;ﬁi and Precision Wire Wound
RESISTORS

T — — ——— ———— —— —————— —

| 1nternational Resistance Co., C-5 |

I 2006 Chestnut St., Philadelphia, 1
I () Tlease send your momey-saving  charts. :
| {0 1 am  Interested  csprecinlly n making the I
I Rz AU helow Nwme the  equipiment 30 wish I
I Delaw  eniipap ) l
{ |
F AT L 6 556600008 00 000 000005000080 B a0aaan 0BAana000 l
| |
| vlress BEC0anBABEAAGO00 | |
| |
| Gy L Rate. ... |
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| s-METER SET
SERVICEMEN GODSEND for

sueh a reeelver to moving  vehicles becomes
evident.

After noting one more technical comsidera- b =
tion, that of sensitivlty. we will be ready to a lo erv1ce O.
procecd with the discussion of a practicat re-
eviving set dexsign,

Experimenters who have specialized in work

below 200 meters are famlliar with the diffi- Dear Sir:

culty which exists in obtaining “pep” at the _Jﬂf,- ha:‘iuy uscd all Of your
lower wavelengths,  Now, jt so happens that publications in our work during the
a phenomenon of  “super-regenevation™ ix o its past scren years, we desire 1o cont-

increasing efficieney, ax a Usensltizing”™ ageney.
with decrensing wavelength,  In fact, a super-
regencrative reeeciver may be made to operate
very nieely at 1 meter.

pliment you on your new second
edition Radio Encyclopedia.

This certainly is the most com-
prehensice and  complete book e

2l ) A Practical Receiver | have as yet seen on the subject of

UQLUHE cu"'r“.nl_s, In Figs, A aund I are illustrated United | Kadio. and for anyone wohe really

Radiabuilders’  custon-constructed  supep-regen- | wants to knotw the why and where-

Don't lose rervice business. You need never erative receiver, which covers a wavelength | fore of Radio phevomcena, it is a
lj\ri)m\lu.;l\c\.}[}(:eﬁ “'l;(".r.ﬁﬂ:ﬁ'.‘: i(f‘o)"":.\é:‘tl“;ﬁnc':llll,ill;lil: | :'-‘allgc- af |'nl|;.:|||{ .',‘. to N meters mmro_ 111-511'[_\'. [ yud.n'nd.

to !:\'i;(‘]l control in 2 j.iﬂ'_\-. Snaps an \vit'hout I;']Lr “;t b l;| ‘lgl;_'r -‘_',) ;lrf":]:‘,‘l‘:l""":‘.i:: ,(l:.:l‘llll: ‘}; Wishing you continued Ssuccess,

toods,  Ask vour jobber or write us ilirect.
FREEI Write for your copy of the most com-
plete handbook o ove ry tvpe of varis

and in anticipation of yowr future

construction ; at A, the coils of the suppressor.
works, we are

frequency  inductanee Li-14, and; at I3, the

able resistance—irom tiny Center Taps and end-plate which serves to held the short-wave Very sincerely yours, |
Vol s Controls to Heavy Motur § stances L1-1.2 ime sup- oY A
C:::l:rr?)lls. onirols up to Heavy Motur Speed inductances L1-L2 and at tll‘v snnu.* .tlll:l.(' \ll!l. DEPENDARBLE RADIO

u port one end of the tuning condenser 3, Iy STEE =

kaery experimenter.  service inan  and _englneer Jugsing in a differ inductance unit Li1- SERIICE (0.,
stwould have a coy of the CLAROSTAT Control Iugging n a different jnductance unit as L Vihton D. Del
Handbuok, L2, the minimnm wavelengzeh plekup may e S ﬁ" . delson,

reduced to 1. meter: adjustment of €1 and New YVork Cuy.

2 will  inercase  the maximum wavelength - —

CLAROSTAT HF"‘cn" phi&(;llll);)\\'in;.' are the electrival values of all the What the New Second Edition Radio

] parts used in this receiver: Condensers 1. Encyclopedia Gives You
ri = ™ .
£85 287 M. 6vn 5T, BH:I.‘I’H+ H., C2, 30 mmf. ceach), Ccompensator” type: O It ghes sou an exulanatlon of every word nsed
rdwell Type 404-B, 105 mmf.; C4, 05-mf.: I badio.  These explanatlon. —t, ralhet. detlul-

tions—are not brief outllne infurmation like thuse

Ch00025-mf, o U6 L0025amf. ;0 O, 0.1-mf.

" of an erdinary dictionary. hut they glve In Mmilest
5 5 I, mf.: C9, 005-mf.  Resistor R1, 2 megs. delail. amd at considerable |ength, the meaning
New Low List Prices 82, vaviahle, 30.000 ohms: 13, R4, 2,000 obms | | 200 ApPEsiien o e, werd, parase. Eeueral, g
1 Watt 30‘:' 2 Wn(t 40c. 3 Watt 50¢ tearbens, llm-lio froquency «'Ilu!cu 'l(:l".l‘,‘.‘ i.h' | are written in  plain, evenday  English.  easlly
Metalllzed | space-wound with 40 turns of No. 38 8.8,0, Illl;]i'h[(l)odl by nll)ullleﬂ o o e s 1
e wire en u form %-in, in diameter.  Colls L1, aratti e IVNEsgiieBnltonginipilcqliook g iInE
(RESISTORS -’ [ L2 ench conxist of 6 turnx of Xo. 16 Tare (et ] "_3\" ‘l;;"'l}”,':f;'] l!:’"::",'f‘lrf"::i"h.',’,:":'"“";:' o
copper wire air-wound ta ‘1 dinmeter of 54-in. : would in a dictlonany, the worl or phrase abont
Me!nllized 3 [ I % whirh you are seeking information. Furthermore
LA, 800 turns of Na, 40 88,0, wire; L4, 1.5300 cah . . . ;
. 0 i page s Key-indexed, for greater ronvenleties
Preclsion Wire Wound turns, Noo 40 2S00 (e diameter, Y-, and speed in locailng any definition. Ail the Sub-
S T — Pranstormer T has a ratio of 3% to 1. ject-Matter s Arranged In Atphabetical Order.
Thix greatly enlarged Seeodd Editdon Radio En
ervicemen | = ‘ lnpulll.il l~l '"I‘I uhiluu- neee @il% m”ue-l'\umi in
L | teest n It 0 1 ansuwers allb o Lest fons,
F ' luGS*\s\m‘us ,L/‘ / .?‘ # .,q) 3 in:'rc-:; 'I ,\mlr"kn-m Yedlgge and 1.1‘\«'5 d)('m';r 'Illuu- N 1t
P9 i : | &) covebs evety Knowa radio preblem, and is a gold
. i ine of practicol informwation tor every radio man
-3
hﬁgs%$%€y i ¢|'2 'i e 2,201 RADIO DEFINITIONS
3 e e e 7 I 1,253 TECHNICAL ILLUSTRATIONS
44k :
Rep]acement [¢ye 4 34 TABLES AND CHARTS
T Vg1 ke | 2 24 PAGES OF APPENDIX
MANUAL ] i i AN PG 1 2 !
B 1 AR Red Morocco-Keratol Flexible Bindi
with purchase of 10 LYN('H I—— “ﬁ‘—“ & i L1 ¢- : Printed led| Ll L H
Motallized  Reslstors, - £yir) o 3 —» rinted on strong ledger paper, Loose-Lea
l.‘l:l"l'l':ll’ |losm may  bo A= -B- Arrangement
bought  for  $1.00,
Covers more than Fig. 2
. ol 352
200 Receivers Parts construction data. pages
Send ordcr today fer Manual, ntew veduced 9 x 12
price catalog and R. M. A. Color Code Cerd. In IFig. 213, holes A and It are for the angle ) xh
LYNCH MFG. CO., Inc., 1775RC B'way, N. Y, City hrckets ; holes ¢, I, E, and F and for ten- inces)
= p— = — eral Radie tip-jacks : and ¢, 11, and J, monnting Weight
holes fur the end-plate of the tnning condenser, 3

An Aeme B0 keo LEFD trabsfarmer may  be
used in place of a home-canstrncted unlt for
Li-L4,

Batteries are connected to thls sct by means
of a Lattery cable, ane end plugging into the
S-prong socket which appears in the [Hustration.
The chassis measures § x 8 x 21 in. drep; the
front pancl. T x O in.

Super-refzencration  contributes the greater
prapartion of the sensitivity in this type of
set. the receiver ustrated developing a gain
af ahout 80 DB consequently, volume apd son-
sitivity control may be combined in the opera-
tion of a single knob to vary the value of re-

1bs.

—— e e ———

| s. GERNSBACK CORPORATION,
98 Park Place, New York, N. Y.

OMPLETE KIT $9*

(Nevn Basomg Soua For Lo §40) | “ L i l  Rewd me one copy of the new Seeond Editlon |
NCLUDES ST TYPE LUXTRON CELL sistor R2, (lurther information on this type | ] s ternsback Radlo Encyelopedla, | enclose fiere- |
R{ B2LAY CONTAMLING $ of reception ix contalned in the article. ~The | ‘(\li"n::-rlxsﬁ"':’:{:l :-‘I:IA::akda ...;"Mm:r_:y“:)::h-:"r p::‘:!lr:;:db |
R:lﬁﬁl‘.’;‘lgﬁil ‘:Lﬂﬂthom e Bhort-Wave  Superregenade,”™ by lifford k. i Money Pefunded In (0 if not sallsfactory, ’ I
22ty COMPLETL 34T of instaucTins & DIAGAARMS Denton, Thix  description appeared  in  the
T=3SEND $1 FOR INTERESTING INSTRUCTIONS | August. 1921 jssue of Rapio-Urakr. See alse | Name |
LUXTRON DEV'CES CONPANY the July, 1951 issue of QN1 magazine,— Teeh- ' a1 S 8 8 B0 56006800600 0000000 0a0a noa0aaa08aaa l
i B nical Kditor.) | ]
The design of suppressor-frequency cofls Li- ' Address L..oiiaiiiiieiienns tereaeaan . P '
- L4 is mnot eritleal; except that the frequency
Write for full detalls about the OFFICIAL must Ve kept outside of the broadeast band, | ' Y. e e e e State,...... s '
REFRIGERATION Service MaNuUAL. Gernsback | and near gs posxible to the audio end of the | [ | R(-532 I
l;ubl\:rcauons, Inc., 98 Park Place, New York, [ (Continued on puyc 694) | Prm———————————————d
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RADIO DECOUPLING FILTERS

Ntl doubt  von are all famillr with  the
methmls <hown in Fig, 1 for the purpose
ol eliminati coupling  hetween  stages by
ueans of Ailters composed of choke ul cone.
densers or resistanee-comdenser  combinations,
Fhe question often avis as to what values
tHese  compohents shounld have amd as to the
relative nperits of the two systems,

ng

N

An empivieal eale may of course be given
in which we ~tate that the condenser shoulld

Ins of sneh vaine as to offer a shorg path to
ol for all curvents involved as comjpured
with clhoke or resistance,  Of conrse, in eir-
onits carrying carvent there will bhe o voltage
I+ throngh the filtering resistors, aml where
this enrrent i high it is peest ecconomiea] of
valtnge to employ ILEF o ALK, chokes as the
celrenit may dictate, For an exawmple: in a

—— T

N FILTER RESISTORS
~A-~

Ei
CONDENSER
-B- B+

Fig. 1

wenit employing "T1A tubes in the outpot,
the maximum veltage availnble is not mueh in
exeess of 2000 volrs, and shoukd we peguire |
plate voltage of 180 for an 1LY, ampllier tualwe,
the drop ereated through a high filter vesist-
ahce would be proliibitive, I we nsinzg 45
outpnrt tubes we have 300 valts av thle nmd
cean waste 120 volts in the filtering resistanec
“if desired. The gilter then can act in the
double capacity of filtratlon and voltage peduies
tion,  The value will oow ddepend upou  the
resistanee required to cdrop the plare voltage
of the 1L, amplifier tulwe fo thee reguired valne
and the filter bypasgs comdenser will be chosen
so that it effectively short circuits all sty
cnrrents oo Eronnd,

Resistance Filter in R.F, Circuits
There §x o reason for employing a resistanee
type af filver in R, civenits employving the
sereei=grekl e whicl as eseapuad the stten-
tion of wmost writers and which  veally  pro-

hibits the uxe of RS chokes in this connee.
tion, Lt us sap that two filters are to
he compaved,  The lest employs a resistanee
of 1Tban ohms in coufitnetion with a L l-wf,
condenser. which has a reactniice of abong 16
ohms at Iary ke, This condenser wil] effece
tively short cireuit the vesistunee at all Tree
quencies within 1the broadease ol atd also
will he effective ax far ax aoy hatrmonics pre-
sent in the plate efeenit of  the tohes are
coucerned,  Let ns asanne that the other fllter
has an B chioke in place of the resistance
which bax o reactonee of the order of T oon
olnus nt all frequencies involved,  The efficieney
of these (wo systems ix gbont equal so e
ux novnutl comwditions ave concerned, the only
difrrenee Iving ju the fact that the resistanee
of the ILEF, cheke wlll v hut a few ohins ol
the voltage dreop across it will he nesligible,
Filtration with the pesistanee pemiins effec.
tive at all freqaencies at which the reactatee
oidenser ix substantially sinaller than
istanee employed, Thos with o resisi.
ance of 0000 ohims and o 1-mf, condenser,
which has o reactanee of 16000 ohms at 104
exeles, the filtradon wortld <till be qitite efec-
tive, It is thus evident that, exeept in the
citse of the new variable-mn tabes, it is essen-

tial that the vesistance-enpaclty type of tilter
be  employed  to aveid  Internetion i to
conpling between stages in the power =apply

cireuits,

In ALK civenits it is mueh ehoaper to cm-
ploy vesistanee dilters than o nse AR chokes
of equal diltering abllitry,  In most eases the
maxhoum voltage available for the power tilwes
i= sufficient to absorh the voltage dvop en-
tlled, Tt might e nated that o de-conpling
filters are reqguired in pash-pull cirenits, as the
slgnal voltages do not appear in the commoen

cirenits. There is a certain gmount of secotnd
hinrmonie  present, but not cnongh  to  make
necessary the mse of filter elrenits or @ con-

resistance, 1o
tfubes 1t is

to bypass  the bhinsing
push-pull ampliliers employing 530
sonetimes pecessary o cnploy a <mall ehoke
in =eries with the conanon “B* supply. ax these
tubes are gassy and oscillation is likely to take
plice.  RBoaeh an attempt at oscillation on the
part of the rbes §x casily suppm cd by the
e of oo small choke In the plate =npply lead,

en

U render ix referred also to the artlele,
CThe FEffective 'se of DBypass Condensors

lex. which appe
of Itamo-Crarr,

Resistors."" by I M, i
in the Angust. TR jssne
Toch, Fdov

RADIO

KINKS

(Continned from page 877)

LIt i~ importnt 1o pemember that an ordi-
nary catdenser of low capacity will offer more
resitance and develop a higher voltise aeross
its plates than o larger condenser s

The prinery coil will have two audie fre-
quencies of irs own, ot rimes 3 also, the vibrgor
iy be setoat from S0 e alont Toon eveles,
There i 2 mf, vondenser aeross the pringey
coil, whieh will resonate it at high audio (o
low vaddio) freguencies,

It will be seen that, ordinarvily, the secomndary
can be tapwsd, =0 that o heomwonie of jis fre-
cnency will be the saime as the fundamental of
the primary. Also, that the perld of the vis
Brtar can be some fractivm ol the secomdary
fupdamental.

The 5 megz. and 1000 ohm resistance, are
usedl to tuad the secondary o oamd o
voltige divider and ontpnt connection,

Either headphones ov the input of an audio
amplifier systeor may be connected to (e posts
rked, “output,’”

IMERGENCY “B" UNIT
By Chas. A. Schuldt

ITAD an etmerzeney need  for some  high

voltage 1000 and not having a I elime
nator hatdy. I built one in o short time from
“junk box™ materials, conslsting of the follow-
ing . thre W.-t0-4V, hell ringing transforme-
ers T, T2, 2o dprong socket and an TS
tube, V: un old andio rransformer, 'T4; and
two  “Telephone”  condensers, 1, 2, The
dlagram of connectlons shown in Fig, 3, was
very satisfactory,

This unit mighe be made as a shop *13° elimi-

mtor, by insecting a few variable resistianees,
Iy, It acevoss the plas and minues, o obiain
the severi] voltiges nesdesd,

A NEAT BALLAST TUBE
By C. L. Small
TH mount s bonp bulb on a panel with an
ordinary sacket looks very enmhersotie, so
the  writer evolved  the kink  illustrated  in
g, 2.

The lamp bulh was fastencd in an old tube
hase and wives run out to the prongs<,  This,
then, conld e plivced in a sub-panel <ocket, tudl
used as tiument ballast for o tabe in an
wscillator,

A sealing componnd beld the mp securely
in the ex-r tnbe base,

HEADPHONES REPLACE THE
DYNAMIC REPRODUCER
By Alvin C. Porter
OSTILEITIES will cease for the late Jistener
it hemdphones are nsed instead of the
speaker ;s here's how,

Digeonneet the voice coil leads from the onr-
put of the speaker transformer, The ontput ix
then wired to the center terminals of a small,
DT, switeh, as shown in Fig, 4, The
voire coil leads, which should he fastened fo
the tiber Insulators for support, are connected
to two of the switch terminals.  Connect the
phones to the two remalning terminals,

In operating, the switeh Is thrown in one
rosition for the speaker; the other, for the
phones,  The switch is monnted in the set.
tovether with the neeessury binding posts,
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"WHAT DOES RADIO

OFFER YOU

« « . and how you
may get the correct

training at . . . . \REH/I"S!U

HRILLS . . . excitement . . . ad-

venture . . . and advancement.
That is what you have a chance to win
in radio. For this great industry has
many different branches—each with a
great future.

Consider a few. There is aviation
radio, television, broadcast station and
studio operation, the talkies, and many
others. But no one—no one—can ever
hope to get ahead in radio without the
proper training.

Such training is offered at America’s old-
est radio school—RCA Institutes—founded
nearly a quarter century ago. There are now
four big resident schols, in New York, Bos-
ton, Philadelphia and Chicago. Each has
modern equipment. Each has a large corps
of expert teachers with practical experience.
You may take either elementary or advanced
courses of practical radio. New classes begin
about every six weeks. For those who cannot
attend these resident schools, RCA Institutes
has prepared a complete series of extension
courses for home study. As part of many of
these courses special home laboratory is
available. Both type of study benefit, too,
from our association with radio’s largest
research laboratory.

RCA Institutes has more than 23,000
graduates, many of whom hold responsible
positions in radie. So delay no longer, if
you would enter radio. Mark and mail the
convenient coupon now. In a few days our
general catalog and complete information
about RCA Institutes will be in your hands.

A Radio Corporation of American Subsidiary

h—_'__——___——__—____—'l

|

| :‘R;ﬂ; RCA INSTITUTES, INC. :

= Depe. RT-5, 75 Varick Street, |

I 1L New York City. I

| Please send me your General Catalog. I |

| al;: ;helcking below the phase of radio in |

I whic am interest

| 3 Aviation Radio [] Talking Pictures !
1 JMicrop}.wne ] Servicing Home |

l Technique Entertaznment l

I | Broadcast Statton Equipment.

| ] Ro:’_Studio . [] Television H

I 1 Radiec Operating |

I Name :

| Qccupation Age |

|

I Address :


www.americanradiohistory.com

686

CONVERT OLD SETS
INTO DOLLARS!

Replace worn-out condensers at little
cost and put those old sets back mto
service. It's proftable business if you
use the Special Dnbilier Service Kit
—a useful package containing 25
assorted scctions for by-pass and filter
block repairs, ranging from .1 to 2 |
mid,, 200 to 400 volts,

List Price, $10.50.

ORDER NOWI Carry the kit in your

®  aervire bag and start
cashing fn on the profiiable Lu-iness of repairing
old radle sets.  Wrlte for free couy of new
General Catalog No. 121,

DUBILIER
Condenser Corporation
4377 Bronx Blvd New York

Radio Service Men:—

| What 24

Resistor Values
do YOU use most?

it of [N values  made—only
2 found a pluce in the E
STAT kit. Thix original re
kit fur serviie men covers 957
of  Fendacentent  culls n put-
the right salue Instantlv at your
finger-tipe.  “Original-egaipment™
nuatity, nwy  prived 307 lower
than 1931, Jasl  sendd posteatd
for 1ist of svalues and  special
intriductory offer

TILTON MFG. COMPANY
(5 East 26th Street
(Dept. RC) NEW YORK
Headquarters for
EX-STAT specialties
. . . DESIGNED for

radio service men,

FOR SHORT WAVE
BROADCASTING
Reg. Pritce Was $75

1° %, Gov, pewer gen-

cpator for radio  truns
awltHpg riade by Wast-
inglarase Tideal  for

Apaleir - Iroadeasting

Tamlled agantits  por-
hasedl froan U7 8 oy,

Higna) Corps. 200 10
W nieters. 2 watls,

10 Volt R.P.M. 4500,
connected  direet, helt driven or wlad prmelled for Aeru-

Can be [

Goursnteed new und perfert,  Worth $75.00, but

pHages
<t, enh $4,95, plus sklpplng charge send

while they
chevk ur 1huney

oniler.
ATIONAL JOBBING & EXPORT CO, I
Chitago. 1L

N
109 W. iake St Dept. 185

NEW 1932 HAND-
LAPEL MIKES

No. 306—=singte Putton $5.00
No. 501—=Single Button 10.00
No. 503—Two Button . 15.00
wd 14 other types for
every  ocecugion,

Also Direct Manufacturers of
Amplifiers, Horn Units,
Trumpets and All
P. A, Accessories
Send for Catalogue RC Now
MILES REPRODUCER CO.
26 East 22nd St., N. Y. C.

RADIO-CRAFT

THE V. T. VOLT-
METER IN RADIO

(Continued from page G70)

from the receiver when this input signal has
a local ficll swwvength equal to the input in
wierovalts, as iwdicated on the curve divectly

above the frequency of the signa to
determine  the sensitivity of  the in

microrolts-pes-pietes at any point (assiming an
antenna 4 meters in heighye as stmudard, o
selectedd point along the curve tin microvolts
is divided by 4,

The selectivity enrves are plotted with field-
strensth ratios cinput microvolts) as the ordi-
nates. aid the kiloeyeles off resonanee as the
abseissas. The tirst quadrant of the graph t(to
the right of the center or zero liney is plotted
in minux kiloeyeles off resonance, while the
gecond  quadrant  (to the left of the center
resonanee liney is plotted in plus kiloeycles
off resonince.

The field strength ratio at any frequency is
the input in microvolts compared to the input
at resomnce.  The seleetivity rating of a re-
ceiver ix defitieed as the width of the resonance
enrve when the input signal steength is both
10 and 100 times that at resonanee,  Thus, in
Fig, Y. the selectivity is 20 Keo at 1o tines
normal and 40 ke, at 100 times normal, «Nor-
mal  being  the input  to  the  receiver  at
resonanee, )

Measurement of R.F. Inductance

The measnrentent of Inductance cannot be
necomplished directty with the voltmeter,  Fhe
instrament i used axoan indfeating device
only.

Two dependable wmethads are given in the
tollowing paragraphs,  The set-up for the sub-
stitution mwethod Is given In Fig, 3, while that
of the known frequency-capacity method s
wiven in Fig oL

In the substitution method, the enly known
factor necessary is the calibration of the vari-
able-indnetance  standard,  The econdenser €
need ot he varlable,  Fhie conpling between
L and Lp =hould be very loose, The oscillator
i tuned 1o a frequeney whiclh need ot e
known, but must he in resonanee tindicated by
the maximum defleetion on the VUL voltmeter)
with the oscillatory eirenit formed by the -
kuown Inductanee, the 2gurn pickup coil Lp,
the condenser ¢, and the resistance R which
should Le abont 5 ohms,  When the maximum
indication is obtalned on the VI voltmeter,
connected at VP the standard  imduetapee
ix substituted for the unknown inductancee, A
conveniont  means  of doing this s with a
P ST, switeh as showr.

Care should be taken that the =ettings of the
ator, pickup coil. or any portion of the
wiring are not distnrbed,  When the standard
induefanee has been sabstitoted  for the uin-
known., it Is then varksd untit maximum indl-
calion is obtained on the VI voluneter,  The
ealibration of the standard induetanee at the
maximn indication is now determined, This
vl is the exact induectanee of the unknown
coil.

In the kuown freqnency-enpacity  method
shown in Fig 4. the o=cillator is adjusted to
some Anowa frequeney s conpling hegween the
oscillator indoetanee Lo amd the unkonown jno-
Lx fs made as loose us possible.

The ealibrated comdenser is then vavied until
the circnit is brought into resonanece with the
known frequency of the calibrated oscillator
as indieated by the maximnm deflection of the
VT, voltmeter which is connected across the
S-almn resistanee B ooshown at VUT-ID,

iy calenlation, the induetance Lx may be
determined by the following formula :

L

L.x -
1

Where LC is the oscillatlon constant of the
frequency. amd 1 s the capacity in mlcro-
farads of the ealibeated condenser O

The oscillation constant for the frequency
may be obtained from the LC table yiven by
Mr. Denton on page 55 of the July 10951 issue
of RantosCrarT,

If the operator does not have acecss to such
a table fhe inductpuee may be calenlated by
the formula given below:
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- Experimental
Equipment
Given

FREE

to Every
Student !

Size of Cabinet: Height, 221%”, Length,
17137, Weight 25 lbs.

\We give to every student without additional
charge his chemical equipmeut. including
fifty pieces of regular standard laboratory
apparatus amd supplies and forty-two dif-
ferent chemicals and reagents,

Opportunities in Chemistry

Chemistry  offers  those
who are ambitious aml
willing to apply them-
selves couscientiously,
the greatest opportuni-
ties of any vocation
today. Twilustrial firms
ef all kinds pay tempt-
ing salaries to get  the
right men. Opportunities
abound on every hand,

You can study Chem-

istry ulder the well-

known iustructer, T.

De. T. O'Cener O'Cunor Sloane, AT
Sloane AN, PnD, LLD,

You Can Learn at Home

_Our home stuuly course, written hy Dr.
Sloane  himself. s practical. logical and
remarkably simple, Tt ig illustrated by so
many experiments that are performed right
from the start that anyonme can thoreughly
understand every lesson.  Dr. Sloane will,
in additivn, give you any individual help
you may need in your studies,

Easy Monthly Payments
The tuitien is very low, and includes your
labaratory outfit—there are no extras to huy
with our course. You can pay in small
monthly amounts, and we show you how to
earn the course of the whole cost as you go
along,

CHEMICAL INSTITUTE OF

NEW YORK, Inc.
HOME EXTENSION DIVISION
19 Park Place New York, N. Y.

Mail the Coupon NOW'

CHEMICAL INSTITUTE OF NEW YORK.
Home Extension Division
(3 Park Pilaece, New York, N. Y.

Pleaso send me at once, without any obligation
on my part, your Free Book “Ouportunities for
and full particulars about the Experi-
mental Equipment glven to every stuident. Also
please tell me about the latest reduction in tuition
priee and your egsy plan of payment.

NAME it iiai i ta i
ADDRESS .....iciieiiriaaaie. 08066660
MTY cviocransnn srviseese STATE.c....iansnn.s
K.C.-332

=4


www.americanradiohistory.com

May, 1932

v
( f )
R2xd
Where Vois the velocity of propagation (209.
S0 meterrs per secotdr. £ s in exeles per
secomd, Cois the eapacity in mierefards, and
Kois 1882 i the indudiatie is expressed in
microhienries),

I.x

Measuring Mutual Inductance

The set-up for the mensurement of poetnat
indicitatee is given in Fig, 5. s in the case
of measuring viher inductanees, this ennot e
measured direetly,

The resistance B ois of 5 ohms and the con-
denser C ny be tixed or variable although the
inhle is preterable. he induetanees L1 and
L2 are arvanged in the conct urence in wlich
thew are to he conpled i the reeciver. 1T pos-
=ible, they are attached peether as, for iu
the prinary amd sccondney of the ordi-
wry 1810 puned  teansformer, Phe triple-
pole double-throw switeh is convenient although
not heeessary, o any event. the iduoeranees
are first canmected soo tlhat their tiells ald or
ade, The true induetimes of the combintion
is then measared. This eorvespomds to positien
A of the switeh, The imbctanees are then
arranged  so o that heir ticlds oppase or sub-
tract o this corvesponils to position I3 of the
switeh, The trae indoctanee of the eombing
tion with the ficlds opposing is now measnred,

From the formula following, the matual in-
ductanee M omay be determined @
i I.s
A}
4
Where Laois the induetaines of L1 gl L2

Ls withh their inductanee sudaracting
the wntnal  jedoctance  in micro-

adhling :
aml MO ik
henries,

True Inductance

It is thought pertinent at this time to deserihe
the determination of rene inductanes, although
thi= has e direct learving on VU1 vollmeter
measurements,  llowever, to determine niutual
induetanee it is necessary that the true in-
duerinee of the coils le known,

MU inddnetanees have  qistrilogped enpaceity
whiclh in veality is i shune with the inductance
of the coill The rroe induetinee and the dis-
trilarted eapacity give us the apparent ndies
Lanee af the eoil

When the apparent indietanes of o cofl is
knvwn  athe Intrer measurement  is desceriled
in a fellowing parageapho, the trne inducianes
may be determined with the tollowing formmla @

La
Lt
il
()
A
Where Lt is the true indnctance in micro-
henries, Lo is the apparent indnetanee, Cdois

the funing
induevanee

the distrilmated capacity. amd s
capaeity  with which the appaorent
of the ol was determined.,

Distributed Capacity of Inductances

Pristritarted enpaecity of imdoctanees may he
determined by cither af the pwo methods ddes
sepiliesl here, orh will give accarate resulis,
The setnp in eaeh instance is the same as that
given in Fig, 4.

The inductanec, of  which  the  distributed
enpacity is to le determined, s conn
Lx it the fizure, N minimum of four
at differeny freqnendcies with different
ties of the calibiated condenser ¢ are nede,
These readings of the calibrated condenser are
plotted as abselssas, against the wavelongth
squared as ordingtes, an on  Hper,

CToss R

The result will be practically a stroight line
Thiz line is continved to the negative value
of eapacity which is on the left of the e

capucity poind. CThe distanee botweon the point
of interseetion with the horizontal Tine aml the
zero point will be the distribnted capacity of
the coil,

The seeomd methml is somewhat ensier.  The
coidenser ¢ s adjusted to about 75 per cont
of ft= total eapaciry. "I'he coil o v measured
is amain Lx: eall this eapacity €10 The oseil-

RADIO-CRAFT

Lator i now bronght into resonanee by using
the VU, vollmeter ns preyiously desceriled,  ‘The
) of the ealibrated condenser 0 §x pow
reduced to a o valie about ete-guarter of Qs
total capaeity, until a maxtmum indication is
obtained o the VU, volineter nt resonanee
with  the  sevond-harsonic of  the oscillator.
Fhe wscillator ix not distorhed fram the original

setting,  The capadity of the standard econ-
at this serring is designated g= 2, The
buted capneity Cd determined by cal-

culation from the formtla ;
Cl 4 x it
Cd e

-
o

Measurement of Variable and
Small Fixed Capacities

The

arement of variable and =mall fixed
capaeit np to approximately 0aGomf, is casily
aecomplished nsing the same set-up of appa-
Fatns as given in Figs, Bomal 400 The positions
of the stuwdard inductanee amwd the standard
virlable eapacity ¢ are interchanged @ the un-
known  eapacity being pliced in the position
forierty oceupitd by the induetanee utider test.
The maxinmum indication on the VT, voltmeter
is obtained in the same manner ax for the in-
duetanee tests. The oscillator is brought inte
resatinee with the oscillatory civenit which is
tunedl by the unkuoawn capacity. “The ealibrated
stambvend eapaeity is pext substituted for the
unknown after which the oscillntory cirenit is
brought into resauanee with the oseillator by
its use. The capacity of the ealibrated con-
denser will then e the same as the npknown
eapaeity, the valne of which is determinet from
the cotudens=cr calibration cur

When the set-up ziven in
the determination  «f unknown  capacities, 2
stiddard  fixed  inductanee is used,  This s
phiced in the cirenit with the nnknown eapaecity
as o =hewn in the figure and e calibivatel
wscillintor breoght into resonanee with the oscil-
bitory eircuit as indicated by tlhe naximnm
deflection of the VI voltmieter, Knowing the
vitlne in microha af the standard indoe-
tanee and the frequeney of the ealibrated oscil-
lator. the eapacity may be determimead by eal-
culation from the following formula ;

LC

.-l is used for

Cx
11

Where 1% is the oseillation
frequeney, B ois the
ool COx s othe value of
ity in mierofarads,

Lf the L& gable is not handy, the eapaelty
ny e determined from the following formuala :

()

K2xt,

constant of the
inductance in miecrolen-
the nnknewn oa-

Cx

Where  Vods the velmsity  of  propagation
(200 500,000 meters per o secomd, s in eyeles
per secamd, Cx b= the capaeity in microfarnds,
ated K is 18S2 a0 constant), and ILoix the in-
ductance in microhenries,

ELECTRICIAN ADDS
CAT TO KIT

LPDIO-CRAFT  repradiees Telow o litgke yoen
that mizht  well he applicd to Serviee  Men
attempting to install an antenna in a rough
spot.

'nul Long, Kingston electricinn, reconmmetnls
that every cleetvician ¢arry atl

Tong lad the ol of running a eable through
the top of o howse, It hetween the foof anl
ceiling  there  was lmrdly room for him to
squeeze i and the distatiee was cighpy feer,

Fhen e had an fdea, He ent g hole In one

end Just under the roof, tied n string to
cat’s tail and shoved it in. Then he ol
the hole, leaving an  inch-wide apening  antd
ciut anether hole where he wanted the other

end of the eable.  He had o long wait, but the
ent tinally appeared at the second hole Long
tiedd Wis cable to the string and canipleted the
job,
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Notlonal Unlon is making an extra-
ordinary offer to all service men
and dealers —a high quality tube
tester, an oscillator and output
meter, and a visameter. Three
valuable pleces of radio service
equipment. ..

All absolutely free. You ¢can have
any one or all of these pleces of
equipment. Simply, saslly and
absolutely without charge.

This offer by National Union lasts
for & short while only, Act ot once!

NATIONAL UNION RADIO CORP-
400 MADISON AVENUE, N. Y. C.

Please tell me how | can have any one
or all of the above equipment free.

NAME k. C

ADDRESH
<y
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ROYAL
SHORT WAVE RECEIVER

Screen Grid—Power Pentode

SPECIAL
PRICE

£14-95

Set of Tubes $2.20
Batteries $5.45

Royat Model RP  List Price $25
WORLD WIDE RECEPTION GU ARANTEED!
This new super-sensitive receiver works on any antenna
and tunes from 11 1o 200 neters, 4 meter cnil Tie
extra.) It Is sturdily consiructed on a vy metal chassis
aiel enelosed I a neat crackle-finishe:l cabinet. A full-
vioun dHal a combination regeneratlon-uelume  cohtrol
sith am - awltel mukes tuning  remarkahly easy.
[ IR | X-2:0 eereen-grid detertor amd a 1TY-200
nplifier  gives extreme  sensitivity and

twith & small deposlt) NOW for {m-
poy 8 NEW TiRILL!
ributed by

HARRISON RADIO CO.

1.. Liberty St., Dept. R-5 New York City
Dealers Wanted—Ii'vite Now for Details!

NEW :
Radio Handbook i

i
b

and Wholesale Catalog
Sent postpaid anywhere for only

25 Cents

Hard to Get Parts—\V¢ have them,

Send us vour Repair work
for estimate.

Grant Radio Laboratories
1 C Sauth Talsted Street, Chicage, L
AU EA AR AR AR A AR AR A AR AR R AR A ALY

TAUREX CONVERTS

ANY D.C. MILLIAMMETER INTO
SENSITIVE A.C. METER

S99 AR LEARF AR LA A G

TAU-REX is a new copper-oxide rectifier which
can be applied to any d.e. Milliammeter to
convert a.c. to d.c. Size V4" x 7.

FULLY GUARANTEED
Wil be shipped postpaid promptly upen
r t of $3.00 (check or money order].
Pricc Complete with Diagrams and Instructions.

LEO TAUSSIG
3245 - 37th St. Astoria, L. 1, N. Y.

G.E.PHONOGRAPH MOTOR

=

} ‘ﬂ'ﬂ i Synchronous 110 Volt,
;1 !|||; 60 Cycle. 80 R.P.M.
L [ Can he installed I:;
T el pluve of old Lashinne:
Li___—,..-— hand winding spring
Also many  otiler  uses Tluse
fers wie all brand new o original
fons,  Fully puaraniecd $12.00 value only
aaing 12 in. tonnable,  Sbhipped  Prepald
Malitfaelured « a oa urs write for Speclal quanity priee.
NATIONAL JOBBING & EXPORT | 0.,
_109 W. Lake St _Dept. 175 Chicago, (.

SAVE SERLYV
o I'I\I h' ": o Hﬂ
TRUVOLT  RESISTORS,

with adjustable clips, mean
quicker service and [ewer parts
to stock. AN standard sizes.

17S Varich Ot Haw York. N.¥

o, il

"ADN SrAbE
Srione
Cotbs

Write Dept.
RC-5

for Folder
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CRATER LAMPS

(Continned from page 662)

station,  Note that this and the folowing elr-
cltits ave <o nreanged that the variable resistor
ix always connrcted an one skle ta grouml,
Thus, o high-potential parts are placed on the
control panel,

The disadvantage of this cirenit i< thar vari-
ations in the coutrol resistor (R2y vary the
voltage drop across the plate resistor G and
henee citange the plate voltage and alter the
tube's characteristies.  Furthermare, the maxi-
mutm amount of Iet'. veltage avallable for the
crater s only that between the plate of the
tulwe and ground; ami ix les< than the value
supplied hy the power pack, due to the drop
aeraxs the pesistor R One way of overcoming
this disadvantage is to nse an pron-core choke
cail in plave of the resistar It Even then,
thee tetal current passed throngh the choke =
large and may affect fts characteristies by
saturating the core,

In the dingram of Fix, 10, the disadvantages
of the one of Fig, 113 arve overcome hy makiug
the D.C, supply to the erater tnbe indepeintent
of the outpnt tube. The 1L, for the crater
is abtained directly from the plus 17 power
supply, apl the amoont of corvent 18 controtled
by the 0- to S0000-ohm variable resistor 111
motunted on the frant of the receiver panel,

The AL, stzual enrvent obtained from the
lond resistor R passes throwgh the 1.-mf, con-
denser O to the erater lamp,

Thix simple cirenit gives  unusually  gool
results with moest rcrater koanps and ix highly
recommended, The use of resistors throughout
givex faithful response over a wide frequency
range, vesulthng in gowd picture definition,

While the 3G, impedimee of a0 erater lamp
varies with the size of the crater, ir s nsually
muel lower than the fmpedianee of the usual
power tnle,  For this reason the output tnbes
are connected in paomdlel instead of in push-
pall, BEven with  this conneetion the  impee-

| danees de not mateh, amd the efficieney of the

circait ix low,

Beciiuse of  the  wide  frogqueney  response
necessry for goad picture detinition, iran-care
matehing  trnsformers  latve  heen considersd
impractical by television antharitios and  con-
sequently few have tried them. But when we
comsider that  the lowest  freguencey regquivedl
at 20 pichures per socond §x L2000 exeles, §t s
well within the vealms of w hitity to desim
a very efficient transformer having sufficient !y
flat characteristies hetween E200 and 4o.nan
exeles for exeellent pietare detail,

In the cirarit of Fie, 1D, an ondinary Jdy
namic lowd-speaker outpmt transformer, having
a eenter-tapped primavy for push-pmll connee-
tiant and a secondary to mateh the us=ual
voice cail, wax omployed s and aoaazingly  goad
rexitlts were obtained, This clrenit is in other
respects e same ax that shown in Figo 140,
the rransformer bektng iusertell fo matel the
impedances mare ueavly and  obtain hrighter
images.  Tad it oweerk Conddens=ers ¢ aml Ul
ave i bemt capacity T is the transfarmer
RTL the O- ta Sb.o-ghm control stor: and
R2 a 0- to 10000-0hm resistor whichh usually
i nat prequired in the eirenit, but helps 1o
preveut flickering of the Tamp ine same enses,
It will e noted that ne DO, flows through
the transformnr wintings,

The eirenit of iz 1E is similar to that of
Iy, except that the primary of the transtoriner
is wsed as o centevetapped choke, giving o 2-
to-1 step-down ratio, It wovrks better thau that
in 1) with some erater lamps,

in these transformer cirenits, negative jm-
ages were at first abtained, Fhese were re-
virsed by ehanging thes method of detection, as
previonsly explainel

Figure 115 i samewhat similar 1o that shown
in b except that the matching transformer is
connected directly in the plate civenit of the
tubie. The mlvantage ix that the tube gets a
higher plate voltage, and the disadvantage is
that {he transformer core may hecome satu-
rated. A push-pull ontpnt eircuir, with the
proper transformer, may give excellent resnlts,
Resistor R1 contrels the Ind, and R othe A,
threugh the Inmp.  In most cases, 11 may be
etiminated,

(Continued on page 696)
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NOW
A ONTHLY

MAGAZINE AT

25¢C

A COPY

GREATEST MAGAZINE
ON SHORT WAVES

THE RADIO EXPERIMENTER'S MAGAZINE

At Al 4-Color Cover
Lurge 97x12” in Size
Newsstands Owver 200 lilustrations

APIDLY jncreasing cach day are the number

of experiments in_ the Short Wave field—ile-
velopments which are hringing to this hranch of
radio thousands of new “thrill seekers.”  Experi-
menters, as in the early days of Radio, again have
the opportnnity to bring about stirring new inven-
tions.  Read in SITORT WAVE CRAFT, the
| rperimenter’s Magazine, how vou can huild your
win Short Wave Sets, both transmitters and  re
ceivers.  SITORT WAVE CRATFT is exclusively
a short wate magazine—the kind you have wished
fur so long.

Interesting Articles in the Current Issue

New 2-R.F. Peatode Short Wave Receiver.
Building an S-W Super-ilet.
The Denton S-W “Stand-By” Receiver—Works

lond-Speaker on 3 tubes.
A 17 to 300-Meter S-W Receiver,
Ileinrich llertz Institute (Berlin)
1.9-Meter Receiver
lixperiments with 3-NMeter Transmitter.
A Practical 5-Meter Transmitter,

SPECIAL OFFER COUPON

SHORT WAVE CRAFT

98 Park Place, New York, N. Y.
GET ACQUAINTED OFFER
Az per your Speelal Offer, T enclose $1,00 (Canada and
forelgn  $1. for which enter my  subseription  to

SHONRT WAVE CRAFT for 8 monthz. (I umlerstand thay

your regular rate for a year's subscriptlen is $2.50).
Mall me a sample eopy of SHORT WAVE CRAFT for
which 1 encluse 15¢ (U, 3. Stamps of coln accepted).

Name ..... setessssssssstessaataitasastssssstantetasstis
AWQITEBE ..., s0ssvssssstonssssnse.sosssscccsssonscsssnnss

ClYescvasavasnrssossssssssssoses SO eeaeennnananes
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TELEKTOR—THE RADIO ROBOT

CContinued fieon puaye G664

prevent wasting
not in operation,

The twelve push-Duttons that control mo-
tors are a little ditferent in operation, as they
miust be pushed down and held down until the
desired condition is attained,  The operation
of (hese motar-controlled buttons s relatively

puwer while the speaker is

sitple. These bwttons are divided into two
sections, a “LOWER CILANNEL” and an
SUPTIER CILANNEL?  The lower  channel

push-lmtton turns the dial continuously toward
1he 539 ke, (No. "55° on the dinl) end of the
scale, as long as the push-button is depressed,
The “HIGHER CHANNELS? push-lmtton like-
wixe turns the dial continuously toward the
1300 ke. (No.o “1007) end of the dial. These
two push-buttens may be used for cruising or
hunting for stations,  When a desirable sta-
tion is loeated, the finger is immediately re-
moved from the button; for instance, in tun-
ing  toeward the  shorter  wavelemgths,  the
AUHGUHER CHANNELS” button is  depressed
until a desirable station is located, at which
time, asg stated above, the flinger ix removed.
If closer tuning is desired, then the "LOWER
CHTANNELS" button is depressed which turns
the dinl in the reverse direction.  With a little
practice, however, It is a relatively simple
matter to tune in anp unknown station by means
of these two bhattons, It is convenient to -
ure that the moter unit, driving the tuping
dial of the radio receiver, travels at an average
rate of six channels per-second  when oper-
ateal on a 110 volt, 6O cxyele line, or about five

A

Y.

chanpels  per-second on a J-cyele line, (A
channel is 10 ke, wide.)
The “INCREASE VOLUMIE" bhutton, when

Ield down continuously, inereases the velume
until a maximum point is renched. The “RE-
DUCED VOLUME" bhutton continuatly lowers
the volume as long as the button is depressed,
wutil minimum volume is reached,

These buttons operiate the same  for the
plionograph as for the vadio. provided a phono-
wruph relay has been installed.

Tuning of Favorite Stations

very person has a number of stations to
wltich e listens more than others,  To make
the tuning of these stations more convenient,
the rematining eight buttons are used. 1t is
renlly liere where the Telektor is a true Radio
ltobot,  LEachi of these reight buttons controts
i contact which is mounted on a commutator
arrabzeinent in the motor unit,  Suppose, for
instanee, that oue of these huttons has lbeen
set by the installation engineer for 800 ke,
In other words, one of your faverite stations

is operating on a frequeney of 800 ke, When
this particular button is depressed amd then
released,  the dial eontinuously  rotates until

the s jon ix tuned in, and then it stops, Thus,
it is possible 1o controb the tuning of cight dif-
terent stations at any of the remote points that
woere wirsd doarlne the installation,

Difterent Systems

There are three different Pelektor  systems
available. The tape "X is for wiring in walls
to rxtension Telektor Roxes and controbled out-
lets in whieh there are ne relay-controlled ex-
tension speikers, The type Y system is for
wiring in walls to lowd speaker ontlets and
built-in dynamic speakers when there ate no
extension  coutrol  positions. The type 47
system is for wiring in walls for extension
I speakers and control position,  In all of
these systems, a visual tuning meter is located
on the Pelektor Boxes. as shown, so as to pro-
vidle aceurate tuning without actually listening
to the station itself.

It might alse be mentioned at thix tiwme
that the radio set may be controlled manually
even though the Telektor Motor Unit isx at-
el In fact, the manual operator may
take contrel of radio tuning radio and pho-
rograph  vohine and “ON-OFFF” switel fune-
tions away from Pelektor Boxes =0 that he
retains sole or “AMaster” control of the system,
althoigh persons= in distant rooms arve still free
to tmrn on and off the loud speakers that are
controlled by relays.

A MODERN TUBE CHECKER

(Continncd  from page 671)

tube ix normal the meter reads in the conter
of “GOOEY for bhoth tests,  1f one or the other
Putton test resnds in thee “BADT section or in
the “6ASY section, it indicates the tube may
have misphieed elements, incorrect plite jmpe-
danece,  incorreet  emission,  incorrect  spiee-
clitree properties, or ionization from the pres-
enve of gax,  This same interpretition will he
wiven for a ‘Hnoor any other UNX omabe placed
in the sume soueket, the only oprration reqguired
being 1the turning of the selector knob to poin
fo 5007 or any other number that corvesponds
to any other type of tube under test.

Tubex having high mntual condnctance will
read Ligher in the 600D section, vnril a
poiut is reached where the tube is not high
mutual conduerancee, but has gas content,  The
meter then reads in the “GANT section,

This instrument will also indicate on one
jeweled pilot Lanp all plate or sereen-grid to
control-grid, tilament  or heater =horts Tmme-
diately the tube is inserted in a socket. 1
the test buttong should be pressed when such
a shorted tube is in the est soeket, or i
the tube is shorted from plute or sereen-grid
to enthode, it will not injure the indicating
meter, (but the pilot Iamp will light or re-
main lighied),

Rectitier tubes such as the S0 and "81 and
all scereen-gridd aml pentode fubes ave tested
in the same mannet.

Voltage Ballast

To secure this simplicity it was first neces-
sary to design an electrieal efrenit for placing
separnte meter shunts awd tabe voltages in
proper relution when the one sclector knob
wiax moved: to provide means for adjusting
the trunstformer to different line voltages: and
to indieate the proper setting, and all at minl-
minm coxt napparatns,  These conditions were
met by using a rectifier tube and marking the
meter scale at @ determined point, Thus, when

the inpuir voltage is to be adjusied, a bitton

ix  pressel. councering the rectifler inte the
meter cuit and if the needle of the meter

does not peint 1o the mark, the ballast control

Knolr is to be adjusted.
The transformer outpd

voltiages at times

enrrent at o certiin
reacherl hign limits, due to
short  cirenited  tabes  creating a  complerely
closied  cirenit, which, if the current was not
held within definite limits. wonld destroy the
shunts. barn out  the  current-limiting  pilag
and injure the meter. Also, the transtormer
enrerent and voltiges lund to e held to elose
Timits in order tg maintain constant vilues on
the 56 different weter ghunts: amd to control
the meter calibration,

e main problem encountered in this  re-
spect, after transformer design, was the effect
on the input carrent by use of the wsual varvi-

able  resistance  ar bhallast™  in servies with
the  primarvy., With the definite output
limitations, a variatieon of line voltage wonld

necessitate adjustment of the ballast, which in
mrn would alter the amount of resistance in
the series ecirenit. This varfation of  resist-
atce wolthl effect  the curvent input and in
turn effeet  the output  cnrrent—a vicjons
eyele”

1o overcome this defect, the ballaxe was dis-
continmed and the transformer primary tapped
to i ropry adjustment switeh, but the same
mechnnical operation was retained. That is—
the adjustment of line voltage requires press-
Ing a bittton to throw the rectitter in civeult
and then torping the small knob to bring the

meter necdle to the mark,  This  operation
ix required omly  where line  voltages  vary.
(Far convenlence, the *ballast™ type of con-

trol s
Editor.)

It was then found necessary to slightly alter
the shuntlng system to make any variation in
tube test reading  correspond  proportienately
only to the variation in line voltage,

fllustrated In Fig, 1. — Technical

www americanradiohistorv com

i
|
|
I

6589

1l find it Pays
to use JEVWELL

proFessiona| equipment"

Experienced radio servicemen find that
| the high degree of accuracy, convenience,
i and thoroughly dependable operation of
Jewell Service Instruments result in profits
! that more than offset any Saving to be
gained by using obsolete or inexpensive
make-shift equipment.
| These instruments enable servicemen to
] work more rnpidlg and more acurately—
] saving time on jobs, thus doing a greater
'l number of jobs each day and also reducing
| complaints and repeat calls to a minimum,

Jewell 444

Set Ana|yzer

Nowket
lests on

aml wiltage
frclodyng

rurrent
el~,

thoee  uslng put wml rof
pentmles,  Twenly-four meas-
uring ranges Mr e wilh
test leads Triple range
output  meler Twn  range
eapaclry  test, Nem-~hatter-
able  weter  glases ‘Fest
copl  detarhable  w analyzer

panel.  Shoplitkal swliching

aystem  separates Al

., Latrge T

read with

long  seales, Paoel an

f1y  other  parts  molde

hakelite 1o a--urc permanens o,

-
Jewell 563 Test Oscillator
Three freaueney hapil-

browledot 330 0 1AW K.C

lwy intermediate 125 10 195

Nt and  bigh Intermediate

140 1o 280 I eovered by

frondamental  wase Callhrs

thm cores vatried Inocover
Envdre undt, dnebuling bal
terles,  shleldel  In
metal  carning  oase.
arate output for pentralizing
Helded cutpuy lead, batterfes,

with
‘40 e tube.

Furpi~hed coplete
il one

Jewell Electrical Instrument Co.,
7 Haynes Ave., Newark, N. J.

Please «end me literature on the Jewell Tostmnent:
checked below:
Jewell 431 Het Jewel Sit Tarlable

Cl
O

Analyzer Tube-Seller

|
|
|
I
|
Jewell 583 Test I
Oxcillator

Jewell 538  Counter
Tube-¥eller

d
g

Jewell Tanel
Instruments

Jewell 531 Trofes-
slenal Comblnatlon

Name ...

4



www.americanradiohistory.com

690

RADIO-CRAFT

May, 1932

THEORY AND CONSTRUCTION OF ATTENUATORS

from 1.5 voltx, on the input side,
an the antpnt side.
ithmically

ta 15 volrs,
This luss eXpressed logav-
ix as follows:

miou\\

los< in deeihels =

A0
20 log 10,0
200 % 1.0
20,0

1

foss in deeilnds

orc a 20 decibel lass ix to be inewrred hetween
the fnput and antpat terminals «f the network
1o bee destgned, This ix 1he same as vimg that

by reduecing the valtage fram 1.5 volts to (15
valts, or in the «rder of ten times, a loss of
twenty ddecibels has taken place,

The first prahdem ta be considerad is what
type of netwark shall Te ased  to eanse this
loss in voltage.

In communication cireuits,
works used for this pir
(1o Y-ty pe

(2 -type

The I-type pad will

two types of net-
e
paal
pad

hediseussed flest, and
a complete discussion will ler given showing
the method  of obtaining 1he desivell twenty
decilel Joss by the use of this pad in our own
problem.

The H-type pud iz so called becanse It is
composed of five vesistamees taking the form
af the letter <11, This pad is destenared as

A lalanced netwark, in that an equal nmber
of resistances (Z1!) are used in the serics arms
D

on both side< of the line as <hown in
In some circoits, the <hunt arm 22 may e
divided Inte twe equal panr with the mid-
point gronnded, This halances the entire nets
wark with respect to ground,

At thix point an Investigation  of  eertain
factors  which must e considered in trans.
misston  eircaits whl he given in order that

(Continued frowm page GGLY

an understianding of the prebilems encountered
in veice transmission will be had. 1t s of the
itmost lmpartanee that a0 genernl Knawledge
al the ctrenit characteristies be obtainel,
that when the 1oof the pauds 1aken
up. maXhmium effickeney may e obtained fram
the  transmission lime in o which  the paal s
to hie placed,

In Fig, 2
ampliticr
far cnd
former

The tri
cirenit o
transformer

Xib

=

ix shown the autpit cireuit of an
feeding a  transmission line, at the
of which ix Iocated an inpnt (rans-
T1,

isformer (T2) used i the output
1the tolwe is ealled a tube-to-line
or oltpart transformer, in thao it
transfers energy from the tnhe to the trans-
ission line. The secandary side of this trans-
fortner is ecalled the sowy impediner of the
line. for the encrzy induced in this winding
ix the encrgy transnitted alomg the line, This
transmission line, woe assume, terminntes
in the primary side an inpat transformer
(T1), whose side Is i the grid
eireuit of a vicmn ol Thix transformer
calledl o line-to-tube  transfurne fnguat
transformer. ax t1 transfers the from
the line into the tube, The primary of this
transformer is known ax the lond or terminat-
ing impedanees, as the trapsmission line ean
I considerad as emling at thix peint. for the
primary compleles (he transmission  line,
aml the sceomlary  side is considered in an-
uther cirenil.

In commumicatlon  efreuits
ool impeddanees of the transm
been standardized in most
and vea oinn lines, Thevefore, 1€ 250 the sanree
inmedance,  equanls 200 olims,  then e load
finpedance Z1 st also equal 200 olhins in avder

of
secondary

ix

i

sl

the

aml
have
SO,

RONree
m Hine
t 2IMl,

fo present so-ealled  Sretleetion’™  losses from
heing ser up in the elrenirs Bojg these reglecs
tion lusses that will now he disenssed,

Reflection Losses

The speed with which electramagnetic waves
travel is the spme ax that of light, ar appr
mately 186,000 milex per sccond, This
altained  only in a  cirenit having %
which of corse is not obtainalde
practice. Al cireuits have sume
in transmission lines these los
the frequency  dnereases,  The  speed  of
transmttted waves is retarded slightly by the
losses af the line, and hy what ix Known as
“wkin  effect™ of the line comductors,  (8kin
cffect is the forcing of the enrrent to tflow
ah the outer surfaces of the conduclors.
Ax the fregneney  inereases,  the  inductame
ingide the candiretor  (mostly in the centerr
Inereases, therchy offering a groater opposttion
1o thre flow of current within the conduetor,
aml consequently the enrrent is foreed 1o travel
along the outer surfaee of the wi The re-

in
and
s increase

Tousses,

as
the

I3
[P

Intiem=hip  which  exists between  bnductance,
cipacitanee, und the velocity of Hght is:
LC=T1TorV = 1
Vi VIO,
where VU = velocity of light in milea per secomd
. = inducrance in henries
C = capacitanee in farmds

if a frequency of
pmpressed  upon

100 eyelex per secomd s
cireuit of infinite length
1
e endi, at the end of of a second the
1000
1NGOOO
- or

wave will have traveled 186 miles,

A

Thix
for

part of snch a wave is shown in Fig, 4.

it s id to have n full wavelensth
fregueney of TN cpes, (eyeles ey see-
In this cirenit, when the first parr of
waves arrives at o peint 1856 miles distant
the start of the transmission  line. the

the
oty
the
fIrom
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emd of the sa e
cirenit,  This ix

wave js
wssning zero 1
line, The nctnal wave wanld hwe slightly
tarded due to the losses of the elrenit | This
ix shown in the dotred lines of Fig, 4.

If now an abliernating-ourrent
pressed nprm @ transiss

the the
the

tart of
< in

wave is in-
an line, it will travel

alonge the line with 1the speed of light, uantil
it reaches the far emd aof the line, wheve, If

the far cend i~ open (intinite impedavcer, the
wave will he yeffectod haek to its origin with
the same veloeity, lint will zeadually deere,,se
in magnitude g it appraaches the starting
point of 1he Hoe, due to the losses of the line
which it ceneoumiers, If at the moment this
wave reaches the starting paint anather wave
is =ent inte the line, that which was Ieft of
the first wave adds it<elf to the secoml wave
awd therefore inereases the second wave. 11
at the moment that the returned seeomd wave
regehes the starting peint, o third wave i<
sent futa the eiveult, that which was lefr of
the second wave adds it=elf ta the third wave
and so on as the number of waves increas
with the resulr that an accumulative effect
of energy is dovelopat in the eivenit,  The
nngnitidde te which this reflecrsd energy ean
rise is determined by & characteristic of the
tine canduetors Known as the “secoe inped-
unee,”

The sarge impedance of 3 conducter is the
impedanee which the conduetor affers to these

free oselllations of encrgy at the high fre-
queney  limit, This eondition ix greatest at

the aighest frequency that the cirenit passes.)
This building np of reflected energy in the
cirenit ix known as “quarterarare reggnence.”

or merely as  the resonant frequeney of the
line. To produce such a  condition, it is
necessary  that  the  alternating-current  im-
pulses oceur at intervals of time equal to the
time necessary for the energy (oo trvel the
length of the lHue and back. In other words,
for o complete exele (tieo impnlsest the
energy wankd have fto travel the length of
the line four times Letween saceessive  im
pulses in order to ereate resonanee,  FExpressed
as a formula:
0587
frevpieney -
N Iength in s b
o o WONT
O URXERILD T8 TR T frequeney
It ean he seen, therefore, that as the e
queney inereases the length of the cirenit he-

comes sharvrer in avder to prgduee the resoaanmt
cotdition. 1o tahbs b s wiven the lenzth of
circuits in miles o prodnee resonanee thrangh.
ot the aundie hand,

At thig condition of resonance, the neni
fude of the refleered energy reaches g maxi
munr, amd sdmorinl yeltages and enrrvents
set up in vhe cirenit,. This reflected enerey,
it present inoaeirenit inowhich vaenum tihes
ave  omployed, il couxe  invarreet caltages
ty be applicd to the wreide of the twlns. which
in turn will cogse distartion of the wave-form

af the ariginal sinnalx, with the resnli that
harmenies  will be  generated  in the eirenit,
As  these  harmonles  incerease,  the  resonang

period of the circuit is decreased,  This i<

RADIO-CRAFT

shoawn in talle 20 where the resouant periods
of cirenits dne to harmanies heing set up in
the dine are given, It can  remdily b scen
that the  harmandes  fierea the  length
af e line necessary 1o praduce resomanee s
devreased,

Naw in practieal eirenits, sueh ax the trans-
missian lines  encountered  in everyday soundd
work, the resonant condition may not he the-
waretienlly  veaehed  ax the fundamental fre-
quenecies uxed are net high  enough  to pro-
duece tesonanee for the length of the Hnes
ordinarily used. which in moest cases arr com-
partively  Chort.  Nevertheless, if the 1nes
are nat propeely  terminated. the prefleered
energy which is set up prodoees distortion of
the wavesform of the orviginal impnlses. which
in mrn will create harmonies.  These Dap-
wnaties qre meltiples of the fundamental  fre-
guemcick, anild ng these harmanics ineccease, the
frequeney  of  the  civeait  fnerenses. therehn
appradchiog the resanant frequency of the lise
Copxrgientlis, urg he resopant periml of the
tine ix approuched, catreme distortion of the
~ir dx arires, with the resualt that the quality
is wirecions.

Mechanical Analogy

The analysis of reflectod clectrical waves ix
aualogous ta that of water flowing in a canal.
IT the near end of a canal is struek a blow, a
witer-wave will be ret up which will travel to
the et of the eanal, where it will e reflected
back to the ovigine s it travels back toward
the starting paint, its amplitide will decrease
slowly, dne to reststanee encountersd in the
canal, If, at the instant the wave reaches
the origin, another Llow i< strnck, o sccomd
wiave will flaw to the emad of the canal amd
retnrn,  This second wave will be compesed of
itself. plos et which was left of the (irst
wilve,  This effeet  inereasex ax the number
of waves is [nereased, amd preaches o maximam
when the lesses due ta vesistanee prevent the
amplitude of the waves from inereasing rther.

If o gate or obstrretion of <ome sart is
inserted at the end of the eanal, any waves
traveling down the eanal will ~trike rhe wall
sl Tank up 1o a height determined o the
potentinl cnergy of the wave, When the ue-
teminl ener empls the Kinevie energy f
poressedd o the willl, the wave will have peachaal
ity maximum height, Tt cam he shown il
in cerain cases the wirves will vise va a height

twice that of the original wave striking 1l
wall, aml then will L vefleernd hack oo
~low ly deereasing amplitde as the ~tarring
pesint is appronehed,

electrieal  cireult<, when a
ectromagnetic wave  veaehes the cnd of s
trannsmission Hne, and  the line i~ apen ot
the far end as shown in g S0 the
feflected lowek to the soree o the enrrent i
et sl the valtage at the leadd reaches 2
villne equal to twice the peak salne of the
arigin 1 veltage,
Alsas i inxtead of
e of the lne, 1t is ~hort civenited, 1lie wave
i« refleered with o enreent valne 1wice  the
valine of e smavting enrveent. amd the voltagse
leconnies zere, This is shown in Fig, 6,

Similarely. in

i~

openr cfreuirving the far

A SIMPLE SET TESTER

(Cuntinacd fraom proc 6G50)

jack marked “S.G.7°, and the sereen-grid elip,
of conrse, ~n the eap of the sereen-zrid tube.
The voltmeter leads ean e used on the mil-
Hammeter, if it is desired to use that instru-
ment externally.,

‘Fhe millinmmeter, being connected in the
pate civeuit of the {ube, gives plate current
I‘(":u]ill'.’s directly. The voltmeter, howerer,
mnst be applied to the varions points in the
cirenit by means of the test prods ou the ends
of the voltmeter lemds.  As mentioned above,
this armngement eliminates the neecessity for
a complicated mess of switehing devices, It
alto makes possible tests between  otherwise
fnaccessible points of the elreuit,

In erder to realize the full nsefulness of the
tost sot, sovernl socket adapters will have to
be made. or purchased,  The most important
are a d-to- prong adapter for the panel soeket

add p-4 prong adapter for the end of
the analyvzer plug (Figz 3). The current de-

livered by the second plate of an s rectitier

tuhe ean le measired by using a special socker
adaprer constrncted as shown in B . h
will v noted that the grid and p wWires
are prevepsed s thar js, the grid couneers 1o
plate, and the phate to the grid, This armimge
ment connects the milliammeter inta Vhe seeomd
ihe

plate of recriticr mbe, enabling the nse
to determine if the tuhe ix delivering a bal-
anced outprt, A bad case of hum ean afien

be traced ta an unbsilaneced reetitier tuhe,

Besides being useful for camntimiity rest=, the
voltmeter can casily he calibrated 1o read di-
rectly In ohmss Many external us<es can also
Ve found for the milliimmeter,

A “BARBEROUS"

A radio experimenter of  Neweastle 1 Enge
landd  wasx not satisfied  with  the selectivity
of his simple one-tube reeeiver, e Installed
small variable condensers made of ordinary
razor bhlades, and reports that the tuning is
now very sop! Keen young man, what?

ENTHUSIAST
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CRO-SLEY
7 TUBE
SUPERHETERODYNE
At

an Amazingly
Low Price

{ The Crosley
FORTYFIVE

The Crosley FORTYFIVE is the last word
in rrdio design and performance. The
| beautiful front panel is finished in Adam
brown. A pleasing two-tone effect is
accomplished by an overlay of stump
walnut veneer which decorates the front
panel. Fluted pilasters support the arch
of "'V" matched rose wood. The top and
sides are finished in Adam brown.

) The 7-tube superheterodyne chassis in-
‘ corporates pentode output and variable
mu tubes, continuous (stepless) tone and
static contrel and on-off swi’zh, illum-
I inated dial, volume control. Full floating
moving coil dynamic speaker is used.
Never was there a greater radio value.

Prices subject to change. Any Federal
! or State taxes which may be levied
must be added to this price.

Muntana, Wyoming, Colorado, New Mexico
and west, prices slightly higher.

THE CROSLEY RADIO CORPORATION
[ Powel Crosley, Jr., President
Home of “'the Nation's Station"—WLW

CINCINNATI

TOU'RE FHERE WITH A CROSLEY
e i

R-A-D1O-
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el
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is replaceable within 30 days. ‘e eithier have the tube
rou require or we wiIl wake §t for suu.

{leensedt 114 tubs
plionaily low

lie workl, nans for apecdal

ALERS and
SERVICEMEN

Give to your Customers {he advantage of huying first-
qualily
We caffy The lafgest variety ot Tubes

RADIO-CRAFT

e at  prices  thit are

purpses, and every tube

take advantage of our
New LOW Prices and
Big Discounts .. ....

——m

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMEN
Order from thic page-—itemit 247
gou furvard express or jarcel post.

1 ML vectifsing tube (18}
6710 alup. trickie charger bulh
¢ amy. old and

5:[

Telion Teievision Tube,

wl 6 @ charger bulb.

1

Telion Television Tube, 1'% ” (

Plhotuelecitic cell
*hotoclecieie cell.
I"hoteeleciric cell.
1% amp, eharger hulbs (Tungar Type) .

Rectifying Tube esnealully designed fur ue

Ux-

Eliminators UV lrass hase, lmited quantity ... . ... ... ... .30 | UX Tyiwe ..
UX- ass —Merrory Vapor Half-Wave Rectlfler lllra\) nm,. 275 |UX Tiype
Mercury Vapor Full-Wave Reetifier of 1'X0 o 1.40 |VY Ty e
UX-281—Mercury Vapor Half-Wave Reciitler ........iiiiiiiiiininns 2.75 )B’v; n Tape
50 Tubes and Over 10% s
DISCOUNTS 500 Tubes and Over 10% and 0%, Lux- m_"'”"“ Type

Caesinm™
“Caesinm”

280

“alhoile Seaare Typx X

*otas~dum’’

with order. Lalance C.00D0 A prices are .01,
Nu order [ fesw than $3.00 gooepied,

Lallast tube to presen
from blowing ogl

tube In

.60 Cents

same a3 201 (hut quick
RECTIFIER AND cNARlER BuLBS

11 {RlLytheon Tyne
(Tungar Type)

hearer) .

new tympe charger lihs 1||~l [ mu (l’unuar Type) ..
list 2,000 (Tungar

“athinle Square Type V ..
Type O .
Tyoe A
Type R ..

Frednaan Master *

with

n wh-l1 Bpedinl supersenstthve
wh-12 Tube ... 8005000000000003090
Speclal et -aensitive HF 20140000
5 Npee ful super-sensiive A 2000,
Rpeeial 171 MC Ve o, extra coael
.BS Cents ttlanment —goml for rlecteit seta. .
1Y -236 T-14 (1A High Mur high emisdon
Huwitch tube, 200A ue t12 or 171 double
UyY-233 M 5oo0 oooooooagocaogoaco o
Mdiapter tube 226, 227 171A, to conven
bat. st~ to AL each o
UY-227A- A0 anplitier of ddeler tor,
X292 same as 27 (hat qulik heater.
UY-224A—AC sereen grid amnlmcr.

Thotoelectric
4‘:mlnm| Type
cell

ARCO TUBE COMPANY 38 40 Park Place, Newarl\ N J

seavice, . IMPROVE YOUR BUSINESS

[N NN ]

g mct  mon

B8Y KEEPING YOUR NAME BEFORE YOUR CUSTOMERS EVERY DAY

Most people furget the day, the siation, the dlal numler
and luwwyr of thelr favorita programs aod will appreeiale
Radiominder (ards with spaces to record such information,
They will he kept for the longest time in any home. tlive
Radiominder Cards with your ad prinied on to Your cdstom-
efs of place a few in every home in your nelghborhoed
and they wlll consiantly remind the people of you and
thus think and talk about )ou.

There's No Better Way To Make

People Think of You Everv Day
The-e rards are far superior to business rards and thelr
coxt invignificant considering the benefits jou will derlve,
Trial orders aciepted tor ax little as

Radlominders with yoyr g -

2.

Ad of 5 Lines Printed for # »

Each additional i00 Cards -

50¢ Postpaid

Card slze 372 2 5% Inches.  Ad tpare | 5 2 Inches. Primed

altractlvely on beasy Gulilen Rod 1iristal t‘:ml
handprint  your copy  and

Use Ink and
mall today wlth retnittance to

_ Dept. F—ROTH PRESS, 846 Sutter Ave., Brookl)n, N. Y

BACK

POLYMET PRODUCTS

World—Known
World—Accepted
The new 1932 Polymet Catalog gives com-

EBLEYIIWJERISPM:IG' SOI(RCF:{ I plete dimension data and electrical specifi-
b:u-m'l me vnur-‘m-\:v:uulor\--nIualxylc catalog of I CEUIE G1F Uk AU BRG] L7 Wr Tl GLa Iy
it i a 15 manufacturers. You can purchase identical

(\l_‘_n 1 Tepeements pasts | parts from your local jobber, and give “guar-

A‘;';“' | anteed” service work—a sure way to in-

(.“‘v"*‘s' st | crease your business and your reputation.

. 5 e. .
(3 Jobber  [J Dealer ] Service-Man ! MAIL COUPON FOR YOUR FREE COPY
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“CASH-BOX"” SET

continned from page G623

the pares on tle baseboard, Conneet the fila-
ment  terminals theatersy In serles with the
resistor 20 and connect the other end of the
resistor to the plate of socket 1% Then con-
neet the plate terminal to the grid terminal,
Make all copeid  coil  connections, soldering
the fixed coplensers 2 and § in position. Wire

in the grid leak and zeid cotudensers,  After thne
wiring of the parts on the basehoard has pro
cecded far rirst the haseboarl
on the lower inside portion of the carrying-case

ax ax possible.

cover and complete the wiring between  the
parts on the board and these in the case, The
tickler coil is wonnd according to the diree

tions given in the list of parts. e is pliewd
within the shield of coil 3, The two emds are
bronght ont throngh holes dritled in the eail-
shiell cover. Great care shonld e taken to
aveid short cirenits at these points. The statar
of the variable condenser 6 is connected to the
G terminal of the enil,  One <ide of fixed
comdenser 7 ix soldered to the groundid  rotor
amd the ofhier side {s connected to the @R
terminal of l‘h{' coil and also to the enthode
terminal of socker 11 and to one of the heater
termiuats, The three condensers 13, 16 and 18
are v to the same pegative retirn

lestd, which woes to one side of the ontlet. The
wiring ix then completed to the tickler eoill
regeneration contrel, choke, switch, twln fncks.

ete,
tion sind fastened to the back of the
Ttefore making the connection with

The basehoard is finally slipped inte posi-
¢Cane,

the 16060

volt line. eheck over all wiring enrefully.  if
possible. test the set on A, first, Use the
Clarostat at all times, It will sitve plenty
of money in case of trauble, Tt will probably

e forund more convenient to use it at the -
bonrd lamp outlet, instead of at the set, Furn
the current on and rotate the variable con-
denser and  regeneeatlon control, I no rve-
geperative  whistles  are  heard, it will e
necessary  to reverse  the  tickler-coll  connec-
tions, 1f the sef does not play an D, reverse
the plug at the onrlet, Pale 11 shonld show
a plate voltage of about 37 volts on A0, and
abont 100 yplts on I, To use the Talice
Thriller, <imply remove tule 11 from its sockeg
amd insert the plug of 1he Thriller in its place.

regenieration  control, kI
with Power Switerh, 21
Electrad Frovolt wire wonnd

Ta-ewate, ayvpe -4
ne Cardwell o0

type

rosistor.

“Midway™ Feather-

weight varialle ype 7 [

e Meravox o000 v copdenser, type
| RUTLAH

Two Nerovox 0moS-mf, tnica condensers, type
THao, 20 15

Upe Nerovex ml. mici comdenser. tye
FEe0, 4

One Acerovox et tibular condenser. type
JUNTS

Two Aerovox 1-mf, dry electrolytic conden<ers,
fype =51 small, 160 182

One shielded “conoid™ antennan coupler with
specint tickbr esnsisting of - T turns of
N enameled  wire-wonnd on teing dia,
cardbosttd tnbing, % in. long,

One LI Z-amezs metallized  resisior 1 boe-
Tamr. kvpe MU 6 g

Oune CPFratest Ligzhtwelght SSuper-Xensitive™
heidset, 15

Two Priatest twin Jacks, rype XA-1096, R0 14

e Trugest S0-henry choke (smally type
| TSR W

Twao fiveprome by sockets,  type RAATR,
11, 193

Two  137-0 Arecturns Universal A CDLC
Tulies, 11,

Two hinding tape SA-IST 1L 5

One Hiahbeld t depressed ontlet (prongs
are on outlet instead of on plagy. 22

One speelnt plge for (Tubbell outlet. 6 . lap

corl. one nttachment plige:

e metal bex tinside dimensions of  box,
1% x oY% x 280 ins : juside dimenslons of
cover, 113 x A1 x 11 inso:

One S-ply womd srreip 113 ins, long, X 23 ins.
high x Y4-in, thick:

one Clarestat ante tine-voltage regulatoer,
type “50.Watt,

One  T'niversal
model No. 50

One Bud I'olice Thriller,

atic

single-button  “Ilandi-Mike,”

maodel No,

2701,
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CASH IN AUTO RADIO

(Continuwed from page 665)

radio receiver will stay sold unless it ix prop-
evly instailed and properly witebed by the
Rervice  Man, The regunlarv Bervice Man cian
learn (o hamale the job but, fu most instianees,
e has failed to do so,

1ow much o yen know about the require-
ments for jnstalling any  type of anto radie
ot g Bnick Bight. 1982, five-passenger sedan,
for instance? Do yon know the difference in
the performance of the sine  receivine when
properly installed in a Ford De Taxe Phocton?
I'll het that more than eighty-tive pereent
af the men whe vead thi=s artiele conldn’t an-
swoer  these two questions  satisfactorily.  DBut
that only emphasizes the opportuuity there ix
for you,

Neveral of the leading manufaetnrers have
wome abomt the installation and service job in a
gystematic mauner and the resnlts have heen
very  gratifying  For  instance, Phileoo the
maker of Transitone  Badio, has made an
armugement with  suitable  anto-battery  and
ignition-service  stations  all over the worlkd,
whicll assures them  the proper type of In-
stallation awd upkeep ot a nuwlest clarge to
the purchaser, The same thing ix true of
Crosley nnd one or two others. In some in-
stanees, these manufactirers have made ar-
rangements with organizations of national or
oven international proportlons. hut in others
they find it advisabte to wtilize the services
of a loeal speclalist, 1t §x this phase of the
situation whleh shoukd be =0 very profitable
te the man who ix already recoxnized In his
neighborhomt ax a radice Serviee Man of more
than urdinary ability.,

A Premium for Service

In New York City. mut the sanme thing is trne
in other plaees to a4 propertionate  degree,
<evernl of the lanrvge department  stores offer
anto radios for sale at regular intervals, In-
<tead of permitting the enstomer to have hLis
pet cespert” make the dustallation, the store
sets a flat fignve for the installation eharvee,
wr inehudes it in the price of the Mver, amd
insksts npen having it installed in one of the
<overal amthorlzed serviee stations with which
it hax working areangements. In this way.
the enstomer ix well protected s and there is
an inereasing amount of this business heing
tnrued over to the service stations whiteh have
had the foresight to make a thorongh investl-
wation of the special regnirements whieh this
type of instatlation demamds. There iz =till
plenty of voon, a1t the top. Even though there
may be o very sitisfactory station in your
town  daud investigation among the manuface-
nrers indieates that this is not likely to Dbe
traes, there are alwiays reasons for the estab-
lisldug of competitlon,

A rmddio installation on a good car should
hring the sery organization at  least ten
dollars, when it is done on a contraet basis for
the  radio  or antomobile dealer. Tt sheould
bring more, if it i< a single job being handled
for an individual. Do yon bappen to know
of any other serviees job which is broneht right
inte yonr shop, which brings yon that much
exXceptions. of conpse, bt

money r There ar
ot least ten “buek<" a throw ix a pretty fair
el v, And no cousideration has been glven

teo the repeat business which is becoming less
and dess in eonnection with erdinary reeeivers,

<1V batteries are still fairly high in price.
atet there is almest as tach profit in a set
of them as there s o the =ale of a complete
midget receiver and a set of fubes to o with
it. Then, too, yon know that the batteries
i not woing to last as lng ax the mldget.
iive yvour ante-rndio customer the proper kind
of atteation, and vou will be amazed at the
rapidity  with which  yon  will be  developing
usiness whielh <honld be yonrs and which has
heen slipplng through your tingers, The manu-
factnrers  want  yon, the sales organizations
want yvou, and the enstomer eertainly wants
yon, And atl three ave willing to be more than
ordinarily liberat,

A Few Examples
You may want some conerete examples of
just how abl thix can be made te fit into yonr
business, AN 1 can do is lot you in on the
hackstage operations of scveral service organi-

zations  which are typical. From them you
will have to draw your own conclusions,

In a western city, a young friend of wmine
was v the employ of o lovge radle dealer,
e ran the serviee department and his salary
was tifteen dollars a week, When radio was
on the inerease. the dealer was doing a -
office”™  business amnd  was making a pile of
money. Then things began to happen: several
cut-ritte stores opened up on the same block,
The dealer would not cut hils prices, nor would
he autilize some of the sales deviees which are
now zenerally recosnized as necessary to mect
competltion, e =id he would zo broke before
he would cut the prices of his high-class lines,
The alidd: T mean he went broke, My young
friend was out of o job.  Ile tried seiling
wit post enrds= to the elicntele of the stoec, let-
ting it he known that he wonld service re-
ceivers for the  store’s old  enstomers,  or
some reason or otlher, the jdea did oot Cclick™
amd  the business  he was getting was oot
cuongh to meet his modest demands for a
livelihood,

Their he went to a company which specialized
I adite-ignition and hattery repairs, e told
the nwnugger that e wanted a joly where he
could Iearn about gnition systems. e got
the job, with very Iittle pay. e let ic he
known that he was able to take ceare of the
installation  and  =ervicing  of  auto-radio re-
ceivers,  The resalt wax g deal between the
proprictor and himself, where he was to get
a commission on all the johx of that nature
wlhich the fumition station would take care
of. Some small ads were placed in the local
papers and it was unot lng before the man
who wis taken on to learn the fgnition hns-
iness wax the manager of the radio department,
Within a short time, the representative of wne
of the radlo manufactuarers visited the station
and arranged a contract which bhronght all the
installation and serviee work from three large
stores right into the ignition shop. and it he-
cine neces=iary to put oon  additional Servicee
Men and take more space. Now this company
is doing a fine bit of work and has leen
able to make special arrangements with a local
antomobile upholsterer who takes carve of the
antenna installation, By this methoed, the in-
side roof ix taken off. the antenna wires put
in plice and the covering replaced withont the
antenna being visible : and the job ix so well
done that theve is no appearance of the cover
fuze having been removed,

There §= a great deal of conjecture about this
sart of thing and there is bat one real way to
et at the faces and that isx to get right Into
the job. There ix no branech of service work
which is g0 highly apeciatized and in which
there are so many loopheles,  For instance, a
great many ante manufacturers are now adver-
tising provisions for radio. Yon would imagine

amd a great many dealers have been fooled.
from the manner in whieh they tell  their
story-—that all o have to do is to get any
anto-riadio receiver and that the car hax been
made veady 1o dbrop the receiver §n, It ix not
axoeasy o as that, not by a dence of a <hot,
Fxperience with quite a number of such ecars
indicates that, in many instances, it is neces-
s toocnt the top of the car open. take the
so-ealled aerind ont altogether and pnt a pew
ane in,  Tn other instanees, the wire nettinge
which i= nxed comes <o cloge to the metal s<ides
of the body that the picknp = torrible. In
further instanees, it has heen found that xome
of this wire is actually short-circuited to some
part of the bedy frame,

Easy When You Know How

In thix husiness, jost like alt others, the
fetlow who kuows what he Is abont ean be
away In the tead ; while the fellow who undey-
takes auteqradlo installation and service with-
ont knowing hi= “book™ ix tikely to lose a lot
of time and moeney, to say nothing of the con-
fidenee, of hix patronx.  DBnt the bright spot
in the whele pieture Is the fact thar this s
the time to get on the o mind find ont what
it ix all abont. If yon don’t think this is true.
Just drop around to some of the service sta-
tions in  your neighborhood and ask a few
questions ahout the installation of these re-
ceivers, You will fiod that In nearly every

www americanradiohistorv com

693

Send for them
today

These two books
should be on every serviceman’s

bench.

important

The new VOLUME CONTROL
GUIDE tells how to service all
old and new sets with but a few
CENTRALAB VOLUME
CONTROL REPLACEMENT
UNITS. Filled with circuits and
valuable data. Priced at 25c.

The other—"A Baptism of Fire,”
tells the dramatic story of how
Centralab Fixed Resistors are
made. It is handsomely illus.

trated and is mighty interesting
reading. It is free for the asking.

Send for it.

Centrs;

CENTRAL RADIO LABORATORIES

930 E. Keefe Ave.,, Milwaukee, Wis.

Mail the Coupon Today

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

Please send me _your Free Booklet A
Baptism of Fire” [

Am enclosing 25¢ f VOLUME
CONTROL GUIDEED or your

Name -

Address

City I Province._

Radio Craft

F R R R RV
S e R Y]
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I received your book, Huw to Build and Operate
Short Wave Receivers.” I am very pleased with
it. as I belicve it is the best book that has been
printed on short wave work. It is invaluable to
builders of Short Wave receivers. Worth many
times the price, my candid opinion.

E. H. BLADES,

May, 1932

case, there is little or no system and rhut the
instnllation is put in on a *‘cut and ry” Daxis,
Nere's what enn happen when you knuw what
it’s all about,

1 wax in a shop, on Long Isiand, where they
spechilize o auto-radio installations. The one
In my own ear needed o new set of Dbatteries
and Ilu-\' were heing sapptied, A lady drove
in and said that she was having trouble with

her receiver. It did not seem to gef the dis-
tanee she thonght it shonld. A few questions
bronght ont information to the effoct fhat loenl
wtittions cime in beaurifnily, hut Just as seon
as she turnodd the volume  coutrol up high
cnongh to get the distant stations—she could
ot many of them if <he did not hove the motor
Mnning- —the statlons seemel to fade our and
there wisa continneus roar in the lowd-speaker,
The Serviee Man TEfned the Dol ol nade @

Radcliff, Alberta, Canada.

l
£
|

How 1O BUILD

AND

OPERATE

book of

HE greatest its kind ever published.
HOW TO BUILD AND OPERATE SHORT

WAVE RECEIVERS is the best and most
up-to-date book on the subject ever put between two
covers.

The book has been edited and prepared by the
editors of SHORT WAVE CRAFT, and contains a

wealth of material on the building and operation, not few passes over the generator, A\ few minntes
only of typical short wave receivers, but short wave Inter he had installed nething moerve than a
converters as well. cingle fixed comdenser, The wWhele operation

Dozens of short wave sets will be found in this took lexs than five minntes and the Sspecial™
book, which contains hundreds of illustrations; actual | jupjiion condenser hrought a «dollar and a half.
phlomgraphs of sets built, hook-ups and diagrams | It the same sort of condenser had been deapped
galore. into ag ordinary receiver, it wonld have breaaght

WE SAY—AND REPEAT IT—THAT NOTH.:
:!TE?OII.ZIEKE THIS HAS EVER BEEN PUBLISHED

The book comes with a heavy colored cover. and
is printed throughout on first-class paper. No ex-
pense has been spared to make this the outstand.
ing velume of its kind. The book measures 715 x
10 inches.

This book is sold only at such a ridiculously low
price because it is our aim to put this valuable
work into the hands of 350.000 short wave enthusi-
asts during the first few months of 1932,

one third that gmonne,  Furthermore, the lady
wot o ha in.

It transpired during a chat that I had with
her afrerward, that she Il taken ey ear to
A number of places amd had paid quite a litle
at eneh of them, for rhe assuranee that “there
woulil be ne moere ronble wew.” anl o to find
that nothing mneh hidd lween aecorpdlsioad. A
raddio dlealer. some few miles Trom the shop
in question. had told her of the serviee station
where | met her and she had driven past more

SRR A SR R e o P LT AR

98 PARK PLACE
NEW YORK

—— === Published by the blish . 0 Y
SHORT WAVE CRAFT RC-:’:-‘ CRAF'I! magaziyne. Th‘;;. al';n‘er’wi‘l’lfb?—:?;ﬁTgu?:;‘:E | than a hundred <tmilare ~t.|l!.‘m~ <:|| ||<l‘.\\.l\
96-90 Park Plate, New York City. l that it is a really worthwhile publication. to the Long Ixland place l,h.p e el .Shl.

T enclose herewith G (30e) cenrs tor whieh | had was 1 very vood one, The wechanieal
';l)_l(r).-s]n-[-“ i -m\. .onl, of wur ..n. Tk HOW l installntion  was  excellent and  vearvly every
t \n() ERATE 8 e letn il weale st LTy Crecelve
RECEIVERS. (> Nors ,,nﬂ.r.”,!f,?.: ::“r\'l\s!:' We know that if you are at all imterested in short other detail wis satisfactory, hut the recelver
of new [N St |rn|>- Geddat e pelrer 0 4t waves you will not wish to do without this book. It was not deing its stuff, What was needed
contalns currency oF stamps is a most important and timely new radio publication. wax a working knowledge of the solution of
b4

76 Pages — 250 Illustrations — Stif Paper Covers iznition prohlems.

BTN 50 G 0o 55 0a R agac A o Boananeans | Business Building
Adhdreas ) o i NOT SOLD ON NEWSSTANDS White [ wax at the station. three other cars
. catmaee in and there was a total-of more than
City and BUEe. . o iia e e ! Mail (A‘UHPOH At ]Az’ff! fifteen dollars” worth of Dbusiness in cousider-
S ably less than half an honr. I was all Tiap-
pening in w shop whers just one man was
deing  this particuloe work and e teld wme
i - R DIO M P OF that tllu-_\' \\'4-1'4]- Not lways S iu]l,-'_\-. IIlulll Inf-
A A A conpntead that day as peor when hie dld e
BAPEX take in sovenry-five dollurs, e alse told me

wood iden of Wis operating
figures, it was casy 1o
see that he was making a profit of more than
thirty dollars after all his expenses ad been
paid, Amd all his basiness was on o cash hasis,
with ane exeeption, The exeeption was one of
the best aute denlers in the territory. who had

that he had a very
eosts and, from his

RADIOD MAP

AEE W LRIE RSy

NORTH AMERICA

Nearly five tines the size of this page. Shows
location of every broadcasting station in Canada,

LR e P
His ek asien Fusian. ol b
T e Ty

e United Strates, Mexico. Central America and taken o a Hne of ainteaadio recetvers whick
West Indies. Scale for quickly computing dis- B acas durcing inxtatled in all the cues chicl
ryve - vere traded in for wew cars, as well as making
o e o e e tances. Lime zones accurately shown. All atles of Feerivers with the new ones. Iew ine
stations listed weographically with kev for in- stalling the receivers in the old ecars, e wax
l et ; - ° able to uel a mueh bhetter priee for them and
stant location on map. | srax able ta wet o necat deal of puldicity whiclh

\ . ore . . wotld woet have been possible otherivise.

Explains scientific method of tuning with ex- '

amples for practice. .ddopted as official map
Newark News DX Club as basis for awarding

At newsstands evervwhere or

5-METER SET

(Continwed from puye GS1)

medals for distance.
postpaid on receipt of

THE RADEX PRESS

the sef 18

freqneney spectrom. In fact, when
aperating correctly it is nsnal to hear a “hiss

5005 EUCLID AVENUE CLEVELAND, OHIO this disappears when  the starion carrier s

= - = = = fully tuned ine and by the nse of certain re-
_ producers. sueh ax the Badiela Model Tno it

BACK ISSUES OF RADIO-CRAFT can still be had at the regular Price of 25c per copy. "“';‘.[‘:'t'; ';l“_“{"‘.'," ".'"‘l'r‘l::"""'f;\.,\. toszother constl
shittions = i X <o I CconN=Erl-

If you are in need of any issues to complete your file, send us your remittance in check, tute  the pioneer  high-power  ultra-high-fre-

stamps or money order, together with the months and year, and we shall forward your
copies to you immediately. Address: RADIO-CRAFT, 98 Park Place, New York, N. Y.

queney transmitter In greater New Yorke  Piee
tures (sieht1 go it on one freguency band, ol
the accompanning sevud an another @ simultanes
- ons expeorimental  transmissions sometimes go

SHORT WAV E Converter AT TN AT T N T U R AN AR NN T TN aitt on the 10-t0-43 megacyele (nhoue 8 metersa
SUBMARINER 12.50 hand. and the GO-to-50 megnevele (abont 4
ACROCYCLE $ | (7@ :T“.ﬁNSMrITER UNlT | meters)  band. sight and  connd being intee-
OSCILLATOR $17.50 [ o _'{_41{("/1_ !()ﬂ l/.vg's‘ - changeable.  “Celevision swith 128 Nowes per iuch

. SKINDERVIKEN MICROPHONE RUT- ix readily ncecomunadnted on either band,

TON—Powerfhil Speech and Phonograph
\nmlml-r—lleleﬂnnhnne. ete.. ete. One
unlt 95c—1twn, $1.73. with 12-page hooklet
of exterinents Yem ¢ O v In - 8] ;
forelgn—ecash with nrder. PRESS GUII h%
{NC 16 Mllrrn) 81, Dept. I)-332, New
or .

AUTO-DIAL

SEND FOR FREE CIRCULAR
J-M-P MANUFACTURING CO.. Inec.
3354 Fond du Lac Ave. Milwaukee. Wis.

The writers will be pleased te hear from
experimenters  intevested  in developing  ultra-
short-wave operntien : and will he gind to an-
<wor any inguiries concerning the altea-shorts
wave (3 eter) superregenerative receiver,

www americanradiohistorv com
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SERVICING MODERN «SUPERYS"

VOt ficied  fram

(41 Conneet the power cord of the receiver

to the electric power wtlet, after all other
conneetivix have heen completed :

15 P cn the vwddie set amd the switeh
o the serviee oseillntae, adjustiozg (he oulse

filiment powse of the Litler (o atont one-third
mareal ;

(o Puen the serviee oscillator switeh 1o the
LI%, baped vmpking certain (he switeh is rorned
all the way ;

(71 For P'hilea models of the © 707 amd -0
sertes, set the contrel knolk of the serviee os-
cillator 1o the 1000 ke posivion dthis being
used for testing 260 Kej, or mwlels of the

I TLA (see DIO-Crare Datg Sheet N
45, i the July. 1081 issues, 11277 907 and
=31 weries, the coniral Knolo of 1he service

oxtillator shonlkl be turned (o the U156 ke
pesition. When adjusting ~cts with a0 »Normal-
Maximum’™ switeh, the switeh ~honkd be placed
at the “Norwmal™ position

S e the rndie <ot volume
nutximeim, and <ot phe dinl berween Gin
Hin en the Plhileo seale, For maxinm sensi-
rivity  rhe imliviing  needle of  the ontput
meter shanld not b allowoad a0 g mueh be-
svond 1he conter af the seple, To Keep the ont-
pat neslle ot this point, make nse of the “at-
tennator” knoh on the serviee oseillapon;

By means of 1he tilice wreneh addjnst the
varions LIF0 condensers, ope ar i rime. o ob-
tain maxianmm reading on the ongpnt-neter, kg
is ddesirable 1o start with the last B, com-
pensating condenser in the civeait (seeond 117
secondary, in the wedel 11270 o tinish with
the Hrst, bt may be necessary, while the
adjushiments are being made, adjnst the attenn-
ator feom time ot e, 1o Keepe the saipu
meter peadipngs within the seale rangeoc Alter

control  ta
sl

these  adinstments  have been comphedd. pe-
move e serviee  oscillitor  congpection trom
the  orid terminal  of  the tirst-detector tnbe
and restors the crbd elip ennneciion 1o the
terninal,

The  “conpling  condenser,” in the  model

G177 is ndinsted ar 175 ke b the e manner
the LF. condensers,

Balancing the Receiver's Oscillator
In adinsting the high-frequeney™  trimmer
condenser, in the wsea's wecillator citeuit, make
eontwection Trom the v jach of the serviee oscil-

page H5Y)

Intor to the ANT 1erminal of the radio set.
Teaving all other connections the same s for

the LE. adjustments.  The contral Xnob oun
the serviee oseillntor s oset at 204007 with
the =witeh  tuened  from “intermediate™  to
Teast.”  The dial on the receiver is set
etly at 140 alian Kkeor, with the volume

cantral et at maximm, The serviee oscillator
is turbed onoand itk attentator is again ad-
Justed amtil o one-half seale readitgg is abe-
trinedk on the autpnt meter ; if the receiver is
Iadly ot of adfnstment this may be difienle
ta obtain, requiring the use of headphones in
place of the output meter, The high-Trequency
telnner comlenser in the ~et i eanvefully ad-
justed  for maximmm  reading on the output
meter s or for nuXimium volme in the “phones,
After making the adjustment. turn the station
selector slightly, neting whether any  incerease
in volume can e obtabdd by this procedure,
If <o then the ICF and fiest-detector frimmer
condensers must be adjonsted tas deseribed be-
lowr, followed by a tinal readjn=stment at 1400
Reo of the set’s oxeillitor high-frequeney trim-
mer comdenser,

The =ets oxcillator “low-frequeney or “paal-
ding eomden adjnstment i made with the
siime  connections a2 when making the “high-
frequeney™  adjnstments,  In  this caxe, the
Plhileo dtial ix set at T, and  the oscillator
cantrel knab at 000 ke, The low-frequeney
paddding condenser ix now adinsted  for maxi-
mum reiding in the owtpot meter. Bf the sepyves
ice oscillator signal comes in stronger at a
positlan off 50 on the st seale, adjust the
padding condenser for maxinmmm output on the
meter at this “off ke poxiiion of 1he <ot Jdial,
Now retune the set «lightly to obtain any
further possible  inerease, adins<ting the pad-
ding comdenser and retuning the sef dlal each
Time =0 ax 1o bring the point of maximom
ontpnt as tear 50 ax possible. 1Tl reset the
set dial to ety T4 amd readjust the set's

high-fregoency trimmer cohdenser, sinece it is

v

possible that 1he adjustment of  the boaw-t
queney padding cotdenser has affected the hish
setting of the (dial, somewlat.

The sdjnstment of the L1 and fiest-detector
trimmer is done at 140 on the receivie dial,
exactly  as fur dts oscillator high-fregqueney
trimmer adjustments,

BOOK REVIEW

TELEVISTON, by Fdgar H, Felixo. Pub-
lished by MeGraw-HHillL Book  Company,
Ine, New Yorke NUY. 3 a3 inches,
272 pages, cloth,

et Boen neude The <ibject of so

mueh hy=terical writing ahat i ab pleasire

to e o sanes nn i s Hhat contains
digestible infornmien ivsvend o disgnised pb-
lelty, The anthior has releined Oreme snoter-
ing existing ditienlvies in the are with rosy pre-

el viston

dictivms and  expressions of - Blind  entlinsiasm,
but rather teears them with thee s trank-
ness in the belief that they will be overeome

e mder=taneding gl compre
el s pirpose i writing this
ook lais note develope o clear nnderstand-
ing of how exisring television sysrems work,
the basic processes invelved, the stamdavds of
perfornE e esseitiid o connereial viee,
the limititions of comain feathres of oxisting
wetlpwds <tiding in the sway ol 1he atraimnent
uf conauercinl perfornmsinee standards, and the
wnrnre of rhe developmems sl necessary (o
Lieing performpnee of poildiceserviee qualiy,

thronzh e
hetding e

Mr. Felix s written an sdmirable ook in
clear, wderstandaide LBing Paves of it
arve techbical, b =il well within the Khowle
edge of radio constrnerors il Sereviee Men,
After veading 1, one can give intelbgent an-
*wWels to the mnnersns questians that  people
everywhere are asking abaint the uew wonder
of the radia Tudisary, 1. 1L

RADIO SERVICING COURSEL Iy Alfred
AL Ghirardi and Berteam M. Freed, Pob-
fished by Radio Technieal Publishing Co,,

New Yark Cityo Cloth bound, 182 pages,
124 illustrations, size 5 x 71, i

A pea Sl coneisie text on the nse of modern
ridio service fustrmmenss: oand the rapid amwd
systematic attacking of radie sorvice problems,

This baok is olwmirably snited to the geed
of those who wish 1o lave a hatdy relierenee
for  tadio service  procednee anuder praetieal
densimds. FEven the beginner in rhe field pecd

not feel & bit anecasy abont delving into its
paze< s sinee it Las been prepareed in teXthook
Gashiot, with nmoerons review gquestions closing
all it the Last chapuer,
These chapiees 11,
Eleetrieal Measoring Insirnnrients ;

Introdnerion s 120,
b, Simple

Electrieal Test<y (41, The Set Analyzer and
the Receiver: an, Tronhle-Xhooting  the e
ceiver; (B The Serviee Test Oseillator: 170,
Interfirence. No and s Eliminathon %),

(9 Usefnl Informg-
An exeeptionally  tine
there are alemt BG4

Vicnnm ‘I'nhe Checkers g
o o Seeviee Mow,
NideX  eluses the book :
separate listings,

Fartienlar note
are N elrenits of test
this volume,—which ix oue
ring a eonrse”

The smonnt of technieal “ment” which the
authors in collaboration have snceeceded in ersan-
minz juto (his relatively small space Con-
sideratde,  Mast Serviee Men wlll possess a
corrain proportion of the kuowledge contained
in “Radio Rervicing Course” uerely as a o re-
~sunlt of stuly and practical experienee in the

should he made thar there
fn~truraents inehulad in
of 1 Series consii-

field : veverdheless, mneh of the baok wlll he
new to practically every Serviee Man, doe ety
o tlie wide experience of tlie anthors awl their

diversitied viewpoint of the Rervice Man's re-
qlireneents,
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No. 550

OSCILLATOR

Licensed by A, T. & T. Co.
8 Net to dealer
]'8 $30 list

21

If mot at your Jobbers we will ship
direct when remittance accompanies
order.

Net to dealer
with output meter

A sturdy modulated instrument
carefully made. Completely shielded
with separate battery compartment.
Furnished with 22%-v. and 3-v.
batteries and one ‘30 tube. Direct
reading broadcast band (550-1500
ke.) and intermediate band (120-
185 ke.). Sharp 2d and 3d har-
monics for 260 and 475 ke. Oper-
ating instructions attached in case
cover with shielded wire leads.
Very compact. In leatherette case,
6x1114x54 in. Weighs but 8
pounds,  Built to high standards.
Every serviceman should have the
No. 550 oscillator to align r.f. gang
condensers, locate  defective r.f.
transformers, adjust i.f. transform-
ers, check oscillator stage and de-
termine sensitivity of a receiver. A
necessary  instrument. (et vours
today.  Write for catalog of serv-
icing instruments.

e e e . ———y

| Readrite Meter Works |
| 17 College Ave. ]
1 Bluffton, Ohio
Please seud all information about

| Readrite Oscillator and other service I
I instrunments. |
: Name ....... baoaaona boapacoaa caaboanaa 0a00 :
| Address Lo P 1
| 60 aa0000a0000a00a nac0ss State............ |

Readrite Meter Works
Established 1904
17 College Ave. Blufiton, Ohio
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Service men make $90 . [i
extra per month installing
AMPERITE, Send $1.62, to
Dept. RC-5, for dealers’

sample AMPERITE
W and sales helps, =
: : ”'—"‘-.I RITE ]

561 DROADWAY. NEW mimn

PERITE

Self-Adjusting

UNIVERSAL

L1sST
$15%

2-BUTTON
HANDI-MIKE

il =l hiss
Pruly  jsiuyral
[T S T I ST
latials arts

Trot el jarred
Far

recording

Depart
Ntw catadog
wele 1S Trom $5.00 ups
UNIVERSAL MICROPHONE CO.. LTD.
424 Warren Lane, Inglewood, Calif., U.S.A.

i
Yuar COYR0S

Trwlve

DEALERS—AGENTS WANTED

EVERYWHERE, to handle
fastest selling radie at-

K the
tachment on the market today.
) Lﬂ“ THE POLICE LOWWAVE

= CONVERTER

new  drneiilh
¥

= [T ]
I“'f-..\'_\_' 1wl
tiaikh
and gt such ctting il
sationul—it e O = ple
e Kedli sl st pperions

ate furnl-hed
SELLS FOR ONLY $3.00
£1.59 for -atub Vateps.  Or 1
winh, sopal o -1 D onder
P powl st thie bl T )
POLICE LOWWAVE LABORATORIES
1460 Huren St. Dept, | Toledo, Ohio

il N

UNITED SHORT
WAVE CONVERTER

Range  15-210 me

ter weing  speciat
cobl und witeh
wenewmhly Tuo
the-, el to take
pover arpply tre
e pontmde soekel,
] Tandsmne nee 1 al
contaaner,  Tind-hed
in walnwt  Ciysldl-
1 finlsh Tie
HJ erer
on the matke

Write for deseriptive eircular.
List price $23 {(less tubes).
Tue Untten Rapio LABORATORIES
27 HOWARD STREET ARLINGTON, MASS.

ALUMINUM BOX SHIELDS

o 5| stheedin finlsh,
”’"“hm S m":df. x 7 Monitr ~lze
s 5 5 Coll Rhield ike pi-1nre
on righty $1.0 Any Size to Order.
Slunde.nkul Button,

BUD

Tt

95¢.
DY" TEST PRODS.

Always  <ham pointed ||~Irn:
| s i phamogsaph nunllu> -1, Wi
= 1edd  nt fdeaify l'alll

$1.510

Teadl,
National 2
s i3

tylor  condensers,
ENH lldluln irlund Ee izer
i ihe ek,
shichid  wlre, Ze

15
%e; lelien
puer *fonl

o | Weo speclallze In
exelusliely,
Carrylng Cases for Sﬂ Te-ters, Analyzers, I'ortable Sei-

BLAN, THE RADIO MAN, Inc.
89 Cortlandt St. Dept. RC-532 New York, N. V.

radlo  pacts

RADIO-CRAFT

SERVICE FORUM

(Cuntinued from puge G6GG)

hohling it well
insulators on

sot, xnd one stand-off insula or
out from the honse, awed ghiss
each end «f the aerial.

The ground is Noo 14 rtubber covered, clamped
to the cold-walere pipe. neav ahe bead-in cned
and tied in with a galvanized iron pipe Ariven
in the ground <ix foet for the lightning arres-
ter He Keeps the gronnd wot arvound this pipe
Ax ghove stated, the volume decreases when
he nxes the aerial, We have tried to give yon
all the  information  pessible  regavding  the
ahove gquestion,

“Iamo Lo

Bor T16, Meedles, Calif.

THE TETRADYNE

(Funtivnued from pamge GS2)

tipe Eleetrac 10.000-0lnn Type 10 resistanee,
TRWart, RO a1

ome 2.0-ohme resistor, RU25

e I trad 200-alin grid res

Thiee | ~ransformers, ULT2 8

One I'he S| pash-pall transformer

inpul

Ty T4

Ope CThordarson ontpud paeshe-pall transiormer
Typwe S I WY

tme Pola power teansfarmer, T45 type, 1T

one Polo Se-heney chokeo CHL T

(Choke eoil Na, 2 s field  enil of  dyominice
spenker o)

One Llo-velt A, switeh, WL

e National Pype 1 drom dind with knob

Two knubs Tdn, diameter for €6 aond R

One mindnture lamp and socket. XL

Three sliding elips for 13T, l.II

One aluminum bhase e 21ox 1hY x 2 s

Oue aluminum shiell-box, sjze Tl & N X

G oin~.

e alnminmun shicld-hox, size N x5 x 6
fos, with twoe partitions:

One Pilot tube shield for motdnlatar - —oscillator
1ube ;

Ten f1. of Belden shielded wire:
Five ft, ol lden rablnep-covered wire:
One molded-hakelite twin jack marked
One molded-akelite 1win juck marked

Npenk-

Two Ehy binding posts, Aerial™ aond sGround™,

CRATER LAMPS

(Contivaed from prage 688
Fig, 140 resembles that of 1Nie
1, the pranstormer is eone
neered dleeetly in the plate cirenit of the ant
pul tulw, onldy one ble resistor 13 is re-
quired i this civendr s in the other cirenits,
its value <hould r boerween 4 aind S0
ohis,  Exeellemt vesults are obtitined with this
circuil.

ome of the hes|
shown in Fieo 1L
ary i< oused oasoa
pendently fod o with

The cirenit of
1E nd. like 1

and simplest of civenils is

Here the transformer prim-
echoke sund the lamp i jndes
e controlled by the
ible resistor 1Y (ranging up o a0 Sneo
oluns Condenser ¢ is oof L-mi, eapacity. Yor
all-rond work with crater tnbes np to n8n-jn,
in dimmeter and npo1o laoana, capaelty, this
cnit is highly recommended,

In the eivenit of iz, 1115 the frequeney
esponse may not e flag cpongll ovier the whaole
pee to give the theoretieal al desived.
Therefare 1 11 lims leen arranged to overs
come any defeets which may exist in iz 111
The basie eireuit s the same, It has in addi-
tion, however, o resistor Cabout SIHHE abms
1:1 conneeted seross the choke to flatten its
characteristic curve,  ‘1he choke mny he peaked

at NOOU or 10000 cyeles, and the resistor has
the effect of cutting off the penks,

Another palnt 1 thiat the choke may not
respond to the hishest frequencies die to dis-

tribnted capacity. For this renson, an air-coos
elioke Lo B= conneered in o series, This should
resomite aor bhe peaked in the pelghborhood of
anonn exeles. A winding from an old wndio
transformer (removed fram the corer may be
smployed : or a4 number of htrge honeycomb
coils, tuned with a large variable cotlenser,
mizht improve resuits,
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Advertisements in this section are inserted
at the cost of ten cents per word for each
insertion—unatie, initial and address each
count a- one word. Cash should
pany all classitied advertisements unless
placed hy a recounized advertising agency.
No less than ten words are aceepted. Ad
the Tune 1932

later than

accom-

issue should
April 9th,

verticing fir

be received not

‘l Classified Advertisements ‘
1
|

AGENTS WANTED

RIAND OIPORTUNITY

NIEW fur  salesmen
with cars. Call on radio dealers, service men
and jobbers. Popular low-priced specialty every
sepvice man yeeds and wants. Men now n Ing
823 to S0 weekly as sideline. Write today., €ave

| details and territory you can cover. Bux TM,
Radio-Craft, 93 Park DMlace, New York, N. Y.
CHEMISTRY

BECOME IR AINED CHEMIST, Tlmusamlq of
opportunities—fascinating cwcer. Learn _at home.

Complete experimental  lTanboratory outfit  given.

Write for big free hook.  Chemical I[ustitute,

17 P'ark "lace, Dept. RC, New York.
INVENTORS

l'x\ll'\l \Ul R I\\ L\lll)\ Send for ll{Ll

bovh, “Hew w Obtain a Patent,” and “Reeord
of Invention” Dblank. Consult us about how to
protect rour ideas. Victor J. Evans & Co., 620E

\|ctur lldg., Washington. 1. C.

RADIO

RADIO SERVICE MEN
foriners rewonmd
Mes ke Radio
Louis, Mo,
| =

FORCED 'l() \FI |.—3‘)1J \\;-tnn oscillator (with
gutput meter-,  Only  two months  old—perfect.
Seventy dollars. M. W. Glechler. Metamaora, Olio.

SERVICE MEN, ATTENTION — Speahers  re-
woundd., um;,nttnu] I‘Ll_mlrul 200 to §2 Com
plete Power Packh Serv ur—'lrunhnnun rewouind,
ottdenser  block~ repaired, resistors  duplicaied.
Guaranteed,  Clark Brothers Radio Co., Albia.
lowa.,

SERVICE MEN <|||(| o s,
rewontd, also speeind
lLahoratury, 10 FFultom

:\ttumuu—l'u\ur transe.
or ailt 10 your rululremuns
Service, 2140-A  Stansbury, St

Transformers (power)
types marde. Supreme Radio
Ave., Rochester, NUOY.

RADIO INSTRUCTION
LEARN

Radio. television and talking pictures
| in Can: wla.

Day. evening and home study classes
Free seholarship and irip to Toronts, all ex
penses paid. Booklet on request. Radio College
of Canada, 310 Yonge St,, Torunte,

TELEVISITION
NEWS
Now 25¢ a Copy
On Al Newsstands

ss 000 WILL BE PAID TO
’ ANYONE_ WHO
PROVES THAT THIS IS
oot tie actual photo of myself
showing my superl physicque
and how the Itas~ Hystem has
im reared my own height to
L. 3 3-1 Inches, 1undreds
nf Testimonials,  Clients up
Iu 4 years old gain from 1 to
nches in a few  weeks!

First 1n 1907
First To.day

No Appliances—No Drugs—No Dieting. ROSH
SYSTEM NEVER FAILS. fee Ten Dollars Com-

plete.  Convincing Testimons amd Partlodaes L]
cenl ~',|I)|| \Iluv- titae lor eerurn badls aerosg
the Atlantic.” G, Height Specialist,

COLM ROSS,

Searhorauah, Ennland. (P 0. Box 19)

[ Tube Checker

Blueprint

and complete instructions for making tube teser,
pluh--

Tusth
and

Tosts all s, dincludng 15 volt,
s, the new dloahile dibsedes
xibitity  which
ing oleolete, e
cash or money arffs

DAVID L. FORDE, Jr, USMC.
P. 0. Box 212 Quantico, Va.
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SERVICE SHORT CUTS

CCgutinged from page 647)

rent amedels, in which it s diffeundt to detect
any trace of this former annoyance,

It the Rervice Man can inform the owner
of =neh oo set that the hum ean be “lalaneed
out™ at a small ecost, e is oquire likely to be
ol to o ahead.” Most independent Service
Men hive long sinee learned  tlat these
little extra jobs often make his work tar more
profitable.  Mowever, climinating hum that s
due to the original design of the set is not a
simple matter, but the solution of the problem
as preseited here has proved suecessful and
practical of application to a large variety of
sits,

RECEPTACLE
ON SPEAKER
CABINET

SPEAKER
SWITCH —

{VO

[4
ICE COW. 10,000 oHms —_ AWKy

Fig. 4

It ix partienlarly suited to the type of re-
ceiver most Jkely to glve trouble of this kind :
e conventional 1 Re P recelver. having a
26 0r 27 fHrst amdio awd a o single VE or 45
output tube, The writer has alse appkied it to
vther tapes sueh sereensgrid sets having
push-pmIl  output  eireuits, with  =atisfactory
vesudrs, The method s simple and  practical
Ak does not require any changes in the sed
wrr it wiring,  Bwespite its simplicity. however,
it was only  evalved after a Tt
oxperimetital work based on the iden of intre.
ducing “bueking hum”™ into the audio cirenit.

HE

In Dbricf, the jdeg cansists of coupling the
grid of the first-audio tube 10 the 7 bias
cirenit of the power ontput fube throngh a
Wigh  resistanee, indicated at the left of

the dingram. Figo S0 1t does pot affeer the
grid Dias of the tirst audio tubwe, ax mizht
appear at first glonee, and has only a slight
effect on the tows quality. the resalt being o,
Httle Jower piteh in the musie,

I Bt i o strong b that is 1o be rediveed
or clilminated, @0 way e necessary to lower
the resistance Bote the point where the valume
will he slightly reduced,  Qedingrily, however.
the hume will entirely ddisappear withant  pro-
ducing any noticealde effect on the volume.
The metliond will prove effective in mest cases
on on which all of the usug)  remedies
have been tried withont reducing the i to
aosptisfaetory level Bt shounld not be npecessary
to wdill however, that the methed is net recom-
mended as a cure all for poor tnbes or defects

st

In the =et. 1t is, particularly  recomnmsnded
for use on sets thae have pleney of  volnme
amd o normal souwennt of e whicelr i is
desived to rediee to the leviel of the best oof

the new sets,
sets ﬂllll lve heen canver

s alsa very useful in hattery
ub to electrie opera-

tion and that have an exeessive amonnt of
Intm which cannot be redinceed otherwis

Owing 1o the <implicity of the de no
divections  for its  installation are
ather than the dinsram, For moest sets the
vierlable  resistance  should  have a value of
abont 100,000 ohtns,

A nate on hum reduetion that is wor b men-
tioning here, sinee many Rees AMen may not
I tamillae with it, 1s the effeetiveness of a
vitriable  pexistance nsed  to pednee the line
voltage going into the ser, A 150-0hm leavy
duty  rheostat connected in one side of the
AL GO sy Hne, as o shown ot the right of
1M, will often wark wonders not only in
reducing hum, it many Hine nolses and dis-
turbanees that oviginare in the lighting cleenir
well, s most of  the more  expericneesd
Bervice Men know, a certain line volt will
wive 1he best results and any inerense aluwe
this value results in o lpege luereg=e in hum,
line nofse, and within the =ser without
any uin in perfornmnee,

HES

Hoixes

FOREIGN

RETISIE mdio constrnetors are evineing
onziderable interest v the Aatotone” a
e iver sponsoved Hy oaml deseribed  in
The Wirelexe Woackd, The Lasis of the arrance-
wenl consigtsin eStremely high o seleetivity
regiardless of loss of quality diae too side-banel
followsd Ly corvection in the andie-

vireuit to reinstate the missinge free-

gunencies in theiv praper proportion, Fhis jden
~eeti~ 1o bepr g elose resemblynes to the

Nrenode receiver of 1w Lnnes Rolduson, which
wits  the sithjeet of heated  controversios  in
iechnical cirdes on both sides of the Athintie,

Tl exsential civeutt of the “Mutotone™ s
shown in  the aecaupmnying  Jdiagram,  The
desired high degrec of selectiviry is obtainel
merely by the nse of a very lonsely coupled
twosstige  band-pass tuner. which  feeils  di-

REVIEWS

to Americans, please remember tha
comditions in Great Britain and  Earope
altaerlier different from what they are in
the oited States. Great sensitivity o ve-
ceivers not AT, the trams=mirting
stutions jare powertnl and nomerons, I faer
the vutire Brirish broadeasting sy<tem s de-
signed o provide sagisfactery resilts inoeven
1 mplest crystal

The audio “eorrection™
simple control emsistingcof a0
and o Sofmeehm variahle resistanes connectoed
i the grvid eireudt of the second tnbe of 5
<tage amplitivr,  The set ecrtainly looks
ting, anmd seems to gecomplish the pur-

bromleast
are

i s

sets !

is

ained by o

ol
Seheney choke

pvse of  the mueh-dispnted  Sienode wirh less
apparnius. American radio experimenters who
want toe bite into a I ddesign job might

rectly into the detector qube. I the absenee adapt the civeult o domestic parts amd ubes,
of preliminary 1L, amplification secms strange —R. I,
[‘7 28 MMF L0003-MF. & 50,000 o
0003-MF N P ] -— 38,000 ‘L “B4+"
N onms "j_ SPRR.
-« = L
B *_2Mr M
RFC 30.000 OMMS =]
1 MF, -
-
T2 B:Eh
- °
]
O
_L C1 = INDICATING COND, r r
= C2* TRIMMER - o
5000 OHMS SW.  "A4"
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Start Your Career Today

In the world’s fastest-growing industry—

You ean, if yvou will, start your career toduy in
the world’s healthiest and fustest-growing  indistry
—RADIO. The- biggest ol most talked of Luilds
ing projeet in the world—RADIO CITY—is Lt an
advance hgn of the wiure this dwdusiry holds foer
the man who gets started in it today, while the in-
dustry is
still voung,
The first
move is up
te ryoun.,
Read  this
aalvertives
ment e
fully and
then send
in the ate
tached eou-
pon. But do
it now,
Goet started.

The three volumes of this Hbrury cover the entire
fiecld of Inildime, repaiving and  “troublesshouting ™

o modern vadio receivers. The Library is upsto-the-
INNIe i every respu 1k s based b the very latest
developments in the o noand manufacture of eqnip-
D, The mapidlysgrowing interest in short-wave and
television reception i~ thorowghly covered in a com-
plete seetion which deals with the eotetinetion of
this tipe of upparatus,

Radio
Construction
Library

INCLUDING CONSTRUCTION
OF SHORT-WAVE AND
TELEVISION RECEIVERS

By JAMES A. MOYER and
JOHN F, WOSTREL

University Extension. Massachusetts Department
1 Edueation

Three Volumes — 1087 Pages, 6x9
605 lllustrations

VOLUME [: presents the fundamentu] principles of
rudio o clearly and simply that anyune of average
training will be uble to 1ead, wmlerstund and apply
IIu-m.A It wives actual wionhing dravwiiges and lists of
nuaderials tor the construction ot many 1x picil aets,
VOLUME |1: fully discusses all of the clementary
principles of radio construection and tepair.  An ex-
planution ot the necessary steps for *trouble.
shooting,” repairing, servietng and construeting radig
fels sucerssfully, 'y dota is also given on
inteny s)stems, battery eliminators, lomd speakers,
clhavgern eres Fhis volnine inelndes comph-te jpsimes
vians dor the constretion and operstion of shortewin ¢
aral television jeceivers,

YOLUME 1i: covers the essential principles unders
l_)-n:.:'_the operation of vacuum  tubes in ous non-
techuicol o manner s is consistent with ; CUrcY.,
It disensses  the  construction, aetion,  reactivation
lu\tl_n,«; u_ml se of vacunm tubes; and an imurcstim,;
seetion i3 devored o retmote control of  inedvist rial
processes; and precision measurements.

EXAMINE these books for 10 days FREE

This Librory is not only a thorough heme-study
course. but a lumdy means of reference for the more
experienced radio experimentor, repair man, and radio
.Imp-nwncr. To these men, as well as to those who
desire 1o advance in the rukio profession, this offer
of 2 10 days" Free Examination is mude.

Simply clip, fill in, and mail this coupon

Faeulty,

w5

MRS McGRAW-HILL S
FREE EXAMINATION COUPON

MeGRAW-HILL BOOK COMPANY. .
330 W. 42nd Street, New York. RC

me the new RADIO CONSTIT(C-
all charges prepald. for 10 (days’

|

Gentlewen - —Send :
If zatlsfactory T will send $1.50 I
i

|

|

TION LTBRARY.
Frer Examination.
in 19 days, and
paid. I am
expense.

$2.00 a month until $7.50 Nas heen

wanieit Towilt retwrn the set

at your

Xame

City and State
Positdon
Name of Company.....coviiriiiinnn..ua.. R(C-5.39

(WRITE PLAINLY AND FILL IN ALL LINES)
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Radio(raft READERS" BUREAU

SERVICE

A NEW FREE

These booklets, pamphlets, etc., are
obtainable FREE by mailing the

accompanying coupon.

22, How 7o Test Pextones, This is a
reprint of an article of the smne name that
appeared in the September, 1931 number of
Ranto-Crarre, accompanied by desceriptive
natter on the adapters specified for the
purpose.  If you missed the original article
study the reprint; it contains much nsetnl
data for owners of testers or analyzers not

atready equipped to test pentodes. dlden
Jlunnf(rr'{uriny Competny.
23, Yaxrey  Rertacemext  CoxTrots,

Printed on heavy eardboard, 9 by 12 inches,
this chart is intended to hang in the service
shop as a handy source of information o
replacement volume controls,  Fourteen dit-
ferent cirenit positions for sneh controls
are shown in blue-and-white diagrams, and
specific units for various commereial receiv-
ers are listed.  Normally this chart costs
twenty-five cents, but through the kindness
of the Yaxley company copies will he sent
free to readers of Ramo-Caarr who make
use of the coupon on this page.  Varley
Manufacturing Cowrpatny.

21, Hawryax Scaxxers. This is o eata-
log of supplies for television experimenters
and constructors, Tt deseribes particularly
a scanner with semi-automatic synehroniza-
tion, which is put ont in convenient kit formm
for home assembly.  Other special items
are  rigid  disc-mounting  stands,  framing
levers, magnifving  glasses, taper-face syn-
chronizing pulleys, blank and drilled discs,
and motors. Dienell  Eisenlardt, Lae.

25, Aemovox 1932 Coxpexser aAND Re-
ststor Maxvan axp Cararoc. This 48-page
booklet is worth having and saving. 1In
addition to very complete specifications on
the full line of Aerovox paper, mica and
electrolytic condensers, and vitreous enmnel,
ciarbon and wire-wonnd resistors, it contains
a great deal of information and data on
condensers and resistors in general which
the Service Man and experimenter will be
able to apply to his everyday problems.
Aeravor Wirelesx Corporation,

26. Cararos or Pouvarer Pronvers, Ar-
ranged especially for radio dealers and Ser-
viee Men, and inchudes detailed deseriptions
of paper, eleetrolytic and mica fixed con-
densers, resistances, volmne controls, power
transformers, audio transformers and filter
chokes.  The very complete specifieations of
all the parts will be appreciated by Service
Men, as theyv eliminate costly guesswork and
uncertainty in replacement work,  Polymet
Manufacturing Corporation.

27. Dumumr Coxnexsers. The name Du-
hilier being synonomous with condensers in
the minds of many people, the latest catalog
of Dubilier condensers is sure to be of
interest to all classes of radio wnsers. This
16-page hooklet describes the entire line of
receiving condensers and tells something of
the historical background of the company.
The special service kit and replacement
units are recommended to the attention of

On this page are listed booklets,
catalogs, pamphlets, etc,, of Manufac-
turers, Schools, Institutions, and other
organizations, which may be of inter-
est to readers of Rapio-Crarr. The
list is revised each month, and it will
be kept as up-to-date and accurate as
possible. In all cases the literature
has been selected because of the valu-
able information which the books con-
tain. If you are interested in subjects
not listed on this page, write us and
we will try to serve you,

This Service is absolutely free to
all Readers of Rapio-CRraFT.,

Fill in and mail the coupon below;
make sure that your name and address
are included and are plainly written.
Order by number only.

Service Men, Included with the catalog is
an instruetive teehnieal article dealing with
clectrolytic condensers. Dubilier Condenser
Corporation.

28, Hammanrvsn  Preasion Pronvers.
Midget variable condensers and their num-
crous applications in short-wave and hroad-
cast  receivers are discussed in a folder
aceompanying the complete eatalog of 1Tam-
warlund variable condensers and coils. Some
excellent eirenit kinks are given. The cata-
log contains  dimensional  drawings of the
popular Thannuarhind  midgets  whiclh may
be of assistance to constructors designing
sall receivers. Hammarlwad Mannfortar-
ing Cowmpany, Ine,

209, Ren Serearicarioxs, Fhere is mely in
this catalog to interest the transmitting ama-
tenre, lligh-grade transmitters ranging in
power rating from 10 to 250 watts are de-
seribed and iHustrated, and several eirenit
diagrams given. Band-spreading short-wave
receivers and many special aceessories are
alse incheded,  For the man who *“rolls his
own” there are coil forms and receptacles,
hand-covering  variable condenscrs, special
tube sockets, wavemeters, transmitting in-
duetors and motor-generators. Radio Kn-
wineering Labaratories, Ine,

RADIO-CRAFT
Readers Bureau
9698 Park Place, New York, N. Y.

Vlease send me frec of charpe the fol-
lowing  hooklets  indicated by numbers in
the published list ahove:

AF1U3 5506000000000060600500000006000000
5 T S 8060 0086000 00000060 00000060

State...cveennns
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30, Uxwersat.  Mrcrornoxes.  Carbon-
granule microphones of all types from
midget “Baby®” units to broadeasting studio
models are deseribed and their frequeney
response enrves published in this interesting
catalog,  Thirteen  diagrmus  show  how
single- and double-button “mikes” are nsed
for different purposes.  Other data are
given on “mixers” and “faders” for com-
hinations of microphones and phonograph
pick-ups, and for hooking “mikes™ into
ridio receivers. Universal Mierophone Cour-
pany, Ltd.

31, B-I. Sorxn Meriox Prervee Recro-
pacs. A four-page folder describing several
power packs designed to convert ordinary
line AC. to direet eurrent for the opera
tion of sound-inotion picture equipment of
cither the film or dise tyvpe. These wnits
make use of dry metallic rectifiers rather
than tube reetificrs of the gascons type.
-1, Electric Manufacturing Company.

32 Bun Ramo Devicrs, This is a handy
and very complete catalog of radio parts
and accessories for the Serviee Man and
set constructor.  ‘The short-wave adapters
and *police thrillers™ in the front section
are of particular interest to short-wave
fans.  Replacement  power  transformers
are listed in convenient reference form,
with their terminals marked and num-
bered  for the assistance of Ser fice Men
who use them in vapair work. Bud Radio,
Tue,

33, Gaenxern Ranio Traxsrommrer. This
folder deals exclusively with power trans-
formers and filter chokes enils for radio
receivers and  transmitters. Several dozen
units are catalogued, and their input and
ontpit characteristies deseribed, The avail-
able models take cave of practically any
pdio ontfit, from the snullest to the lavgest,
Gurdner Electric Manafacturivg Conpan g,

3t Macy Fxvoxextian Torxs, Miero-
phones, voice ampliliers, loud  speakers,
horns and other equipment for public ad-
dress systems are illustrated and deseribed
in this catalog, which is punched for use
in a standard three-ring, loose-leaf binder.
Macy Manufacturing Corporation,

35, Snvre Coxpexser Micrornoss, A
very conplete deseviption of a high-grade
microphone of the condenser type, designed
for radie broadeasting, sound  recording,
public address and sound measurement pur-
poses. The frequeney response of the in-
strument is said to be comparatively fiat
from 40 to 10,000 ecvcles. Shure Brothers
Conrpaiy.

36, Inxsvarning Srmgioen Leap-ix Wine,
In locations where interference from out-
side sources is unusually lad, the nse of
a high acrial with a shiclded lead-in helps
alleviate  the trouble considerably. This
folder discusses the problem and tells the
correct methads of installing hoth the aerial
and the lead-in.  DBelden Manufacturing
Company. '
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W hatever

w HOBBY!

you'll find it in

4.Color Cover
Over 450 lllustrations
96 Pages——9x12 Inches

R,
tains the
ments in Scienee,

HUGH GERNSBACK s lalest magazine con-
most important auwd recent develop-
Mechanieg, Radin, Television,
Aviation and Clhemistry,  For everyone, regardless
of age, EVERYDAY SCIENCE AND MECHANICS
will he founl to be tseful amd instructive. Thoroughly
ilhstrated with seientific events frum all paris of the
world, and helpful to thonsands of high school, uni-
versity students and instruetors who wish to advance
their seientific knowlwdge,

Many excellont paves for the home workshop man
who finds pleasuire in building things; experiments
in electricity, ehemistry and formulas of atl kinds.

Just to Mention a Few Departments
LATEST INVENTIONS
AERO-MECHANICS
SHOP KINKS
TELEVISION
EXPERIMENTS
FORMULAS
CHEMISTRY
WOOD AND METAL CRAFTS
RADIO KINKS

AND OTHERS

Special Offer!
8 Months for $].00

ON ALIL NEWSSTANDS
Mail Coupon Now!

EVERYDAY SCIENCE AND MECHANICS
100 Park Place, New York, N. Y. RC-5

I enclose herewith Gne Dollar for which you are
to enter my subscription 1o EVERYDAY SCIENCE
AXD MECHANICS for the next Eight Months.

Name ...

Adilresa

City

RADIO-CRAFT

CRAFTSMAN'S FORUM

(Cantinued fram page G740

and work started at o omach
probable that any one of
have contained  patentalie
several similar instvuments,
now in lboratoeries, will he pnt on the market
in o short time: ot least twe of These will
incorporate the huzzer jdea, shown in a gen-

veloped farther,
carbicr date, it js
the (hree wonld
features ! As it s,

cral way in g, 213, It is interestiung to nooe
that hy using T as a transformer with a
seeopd ey potentinl of  abour 110 volts, it
hecomnes  possible (o operate a0 slamdard 110
volt ALC receiver s rectifier V1o the ehoke, amid
the condensers are then unnecded,-—Technical
Ldilora
CONCERNING “UNEXPLORED
RADIO”

Editor, Rapro-Cnarr:

I wix gelidd 1o sec in the March RRapioCnarr
vour edliferial mentioning  the evystal, This
depressban has stimulated  inrerest In rhis
snatnel detector.” more dhere in the conntry
where T llver than there wax in 1922 when
I buidt the prize-winning “lhulln Gem™ elrenit,
deseribed in “Radio New magnzine, as my
first set, amd eonld, on oceasion, hear a station
in Nan PFranciseo, 400 miles,

I think yon were too modest in placing the
erystal range ot only 300 mlles, On my new
!X erystal set, T have in the last theee mont hs
recelved KL Los Angetes, distanca 300 upiles,
with gowd headplhione volome onoan average
of &6 nights 2 week : and at least hear them
every night, 1 also hear KNX about three or
fonr nights 5 week ; K81, oo miles, the
same s KOGW (120 miteso, dayiiaht every day
and many others, calways several each nighty,
Also, T have heard NER. Mexiea, onee this
winter 11,350 milesa, T have had KFE on two
sopariate aights on a speaker so lond as to
e nnderstom] anywliere in o 16 X 14 710 roon
ervstnl anly. tna extra power amplitication) :
I n=ed o Baldwin unit and an exponential horn.,
Also have hud KOMNC, 1000 watis, on o speaker,

audible 10 feet in line of horn: ddistanee 40
niflesy. duylivht, toe!

A friend  duplieates  these  distances with
another crystnl set In Engene,

Jo M. Nwsiswanpie

Reute B0 Bor 280, Eugene, Ore.

CAs pointed out by Mr. Giernshack. in the
cditnrinl  to which onr  eorrespopndent  refers,

the wseal range of a ceystal is only about 15
to 20 ndles. yor under eertain conditions this
muy e extended 1o 306 mifes. It is guite
naturnl to suppose that ander <O other cone
ditions all of the elemenrs necessary o long-
distance reception wonld, Infrequently, conspire

to hang up 4 nice, long alr-miles range of
recepticn Trom o certain group of stations, Tt

is evident that Mr. Nighswander has civen
exceptional attention ta the problem of obtain-
ing the Inst bit of sensitivity . from erys al
detectars, sinee he hns Leen working with them
for over ten years, Ile is certainly to Iwe con-
grainlated in having obtained such venuarkahle

resnlts  from  “ye  olde erystal”—Techuical
Editury.
INDEXES
Editor, Rapio-Cuarr:
fTere is a suzgestion which T am sare will

e weleomed by Serviee Men,
anyoene wha has need of radio m

engineers, and
rzine articles

for future reference, The =uggestion is to 1n-
clnde In every issue a perforated table of con-
tents with stickum on the back, “This wonld
cnable the reader to 1l away, in his own
systent of  indexing, each article he desired
service hints and helps should have n per-
forated  title for ecach hint. It wonld only
b necessary to tear ont this index along the
perforations and paste it in his index-hook,
serap-hook. or what have you,

he of valne
MarusrroM

Toping 1his snmgestion
Yoo Ioam, IT. W,
211 Faxt Greawd., Frevept, Wasl,

(Ax pointed ont some timoe ago In

may to

this de-

partment, it is extremely diffienlt o index some
of the departments,  particulardy, “Operpting
Note<"  lTlowever, stronger deterrents nre the

regulintions of the 10 8, Poxt Offflce Depare-
ment, and the mechanies of magazine makenp.
Admirtedly, an extensive index wotld interest
many  readers.—Technical Editor)
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TUBE

MICO st

Tests All Tubes Accurately

The MICO TI'BE TR
whleh  every servieeman and  dealer should lave, Its
simpicity In operallon makes It extremely de-frable fur
counler tube testing or as a portable rester for senice calls

The MI('O Tester ¢ uniuu the ase- of a hlgh quallty
annueter whth Jewell t inge. Pointer does not oscillate
|hus permitting quiek and aceurate readings.

Alltactive In appearance  and  welghs only U4
Measures 9 1 5" x 57

COUNTER Modcl $9.95 Net to dealers and servicemen.
PORTABLE Model $10.95 Net to dealers and sérvieemen.

Upon reeipt of eheck, we will send tester for 3 days'
trial and will refund money if not satisfactory.

MADSEN INSTRUMENT CO.
98R PARK PLAGE NEW YORK, N. Y.

STER 1< an esgeatlal insTtumenl

1ha,

YOUR RESISTOR PROBLEM SOLVED
with the

RADISTOR KIT

CONTAINING EVERY

Resistor That You Need!

Always on Hand for Quick Use
Contains a Resistance Value for Any Service Job
Twenty-faur of the finest quality,
1 watt, B. M. A, color-coded Carbon
resistors that take care of ptactlaal-
Iy every replacement need. Kil von-

tains one. each, of the fulliming
reslstaners; g: 250 100

800: 1o0: 2,000

5.000; 6.000: 10.000

250003 10.000;

730005 100,000; 250.000% 500.000:
1 000 00a: 2 000 009 nlnm tan Iu-

hooked In parallel or series 1o
provide greal ringe of Tesistances,
GUARANTEED ncenralelowith-

of them are within Hns
or wines. Fine qualhy that
insure~ a firt relass re
Jol aw! g satistled custome
er. FREE COLOR CoDE
CHART Inehnded. Mdways
valnable to a sericeman,
No ohmmeter is necded to
determine the value of re-

Be snea tn ot your
capy ot aur New Frea

52 net

. sistors, GREATEST
Who:,elsalé::;foi:sun VALUE. Nothing ever e
) ) tore uffersdd cquals 1lils

value. You cannot afford to risk your repulatlon or wasto
your tite uginy “odid-lgt™ resistors when you caa gel 21
of the very flinesl, select guality, carbon resisors oblainable
for only $2.735.

laee yome order NOW, For the small purchase price of
.70 you will reevive The finext KIT of reslstors over of-
ferd. At no exira cost to you we Wl imlwde the neees-
sary slmple formulas you neesl to tind lhr value ul reslsfurs
when hooked clther in parallel or sepl

DON'T WAIT — SEND FDR THEM NOW !

Order direet trom this Advertisement!
CASH WITH ORDER OR C.0.0

REE/ 220

LCHICAGD,
TLL,

Pleasee send
RESISTOR
£ KITS at 52 75 Not Plus Postage,
CCopy New 1932 Servieeman's Wholesale Price
Guide (Attach your professional card).

THE RADOLEK COMPANY

105 CANAL STATION CHICAGO, ILL.
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Hotel Directory of the Radio Trade !

The Hotels on this page are Patronized by the Radio Trade.
Make them your Headquarters.

III “*AN ADDRESS OF DISTINCTION"
= i Wl T

b

P T EECe
P L e LT
J%'!QEW\;W )
R A
we &% Sk‘r
Yo {1& ‘;V"'_‘

Unusual Facilities For Small Meetings Tool

THE DRAKE . . . renowned for successful Conventions . . . also provides
facilities particularly adapted to small-group meetings. Special accommo-
dations . . . in room arrangements . . . an extra Conference Room
without extra charge . . . dining service fitted to your needs . . . and our
experienced staff will relieve vou of detail THE
. . . obtain reduced railroad rates . . . plan

|
|
registrations . . . suitable entertainment, etc. I E
Costs are moderate. Write for further D D A K
information.
HOTEL, CHICAGO

Under Blackstone Management I

% “The Gathering Place ‘ — _ - ) ’
! ! = = |

% Of ORI [ \

% Cosmopolitan New Yorkers.” 3 4 THE

% The RUSSIAN VILLAGE % | NEW

g 100 West 57th Street s

% New York City | FLANDERS

‘§‘ Dining, Dancing, Russian and Gypsy 5 5

s . Entertainment. THE HOMEY HOTEL +
.E.: LUNCH — TEA — DINNER Finest Hotel in Times Square

& No cover charge at any time. Right in the Heart of Everyvthing

% Broadcasting WOR Circle 7-9434 Times Square, 47th to 48th Sts.

East of Broadway
Niw York City

THE SENSATIONAL .. Rooms with Private Bath |
QHOI_I‘YWOOD 1 person . T $1.50
= RESTAURANT <= Rolo";;ir!:(:;ﬁ Private Buth »50 |
8'WAY. at 48 ST, N.V.C. e -
anel fiia | Rooms with use of Bath
5. NEW REVUE 1 person e 200
Presents Rooms with use of Bath
Mt ins 2 persons e 3.00
est enbarstentertainment Large Comfortable Suite —2 or
the world has ever seen, Jpeople ... i .. 5.00
Broadway’s Best Dinner N X .
i $1.50  $1.75  $2.00 | Special Weekly Rates
..l\lt";l:ﬁ,.: FRED W. BIZEL, Resident Manager |
|| Suse— E—
|

IMPORTANT ANNOUNCEMENT!
On pages 680 and 681 will be found a very important message telling
cf the new RApi0-CrarT LisrRary. Be sure to turn to these |
rages NOW and learn of the new and interesting books which are
| [ ) l
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$100,000 SPEAKER SALE!
Included in this tremendous speaker sale are the products HEADQUARTERS

manufactured by leading speaker makers. Every speaker is
brand new and shipped in original factory sealed cartons.
They are sold far below their regular list price because they
were bought in exceedingly large quantities and our purchase f()r
price permits us to give you the benefit of low cost.

. Materials and Parts
DUO MAGNETIC

Duo Magnetic Speaker $3'95 for bUilding

Duo Inductor Dynamic

Chassis $3095

Similar to Farrand Inductor. : Tre asure
~ JENSEN - —
i\)rgﬁlrrlﬁer $l4'95

AC—D.7 I

3:'2':” Tube $12.95
ASTRIS,

Tube Beet. . $8.50
R-f('.—f.jﬂo OHM

17teldl $7050

. 7—2500 OHM

Locators

Radio. Audio. Ground Potential meas-
urements. Hughes Induction Balances and

1hC,

Fivld $8o5° | other types.

1 15—Midget Concert .Jr. . oo 0

2500 OHMS $4.75 ] Oscillators and amplifying systems are
S - S included.

ROLA
QI dC.l l(Vlo[deIs
Maodel O-30-C A.C. usi
280 Rect. e $9‘95

Model K. Midget .C. usi : G J
Jlodel K. Midget A.C. uxing sg.so We can supply all materials needed for

D. C. Models

2500 ohin 1. Output  Trans. ) 25
1000 ohm 1Y, Ontput Trans. $4’
2600 ol Single Pentode, Each
2500 ohm Prush 'ull 238, Model
1000 ohir Single 235,

1800 ohm Single  Pentode 300 ohm  Tap

for ias.

building and operation of any of the recog-
nized treasure finders.

— ITH this apparatus you can locate

| buried treasures. metal war relics.

I mineral deposits, subterranean water veins,
buried gas and water pipes, and lost out-
board motors. tools and treasures sunken
1n water,

BALDWIN
P e 20 7,50

N, C. 2500

{':){'Is.\l- 110 ss.so
b, G, 2500 O H M—110
postsl $4.00
b, €. 2500 O M—110

Volts Field fess
Output Trans, $3025

Write for our pamphlet (price 10c¢)
giving instructions on how to assemble
parts for building trcasure finders. Parts
list and prices included.

FORMERS a1

Samgaime  transformers  are of- Coupon
feved to the pabliec for the first
tinu: at these reduced prices,

:?“:ll_’l:ﬁﬂ}:l.:_»_ :\ X. Andio | TODAY!
Price I $1‘75

1

Sangaie BeOXO pp Input

[1‘:11‘“. former, $l‘95 | GRENPARK COMPANY Dept. et |
‘ i 245 Greenwich Street. New York, N. V.
;;{]gi[l';};\';ls;:j,-,.'\llll-.m' Out- I Euclosed find I8¢ for which kindly send me pamphlet
Price $1095 on the bilding of Treasure Finders. ;
|
. - ‘ ' | Name: |
Do Not Write For Catalog! | |
k Address:
All offers are F.0.B. New York. and subject to prior | I
sale. Terms: A deposit of 20% is required with l
every order, Balance may be paid on delivery. Or, | State: R R S S— |
deduct 2% if full amount is sent with order. | L B

GRENP ARK CO., Dept. R.C., 245 Greenwich Street, New York, N. Y.

www americanradiohistorv com
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Build Your
CUSTOMERS

% Revolutionary

STENODE

Made in England

STENODE selectivity
curve makes 10KC selec-
tivity, so-called, lock like
broad tuning.

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

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

The Receiver That Is

NOISE FREE

on SHORT WAVES
or BROADCAST

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

new principal to radio in STENODE.

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

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

produces perfectly higher frequencies than ever heard on any

other receiver giving
500% BETTER SELECTIVITY
1000% MORE FREEDOM FROM NOISE

INFINITELY BETTER QUALITY

. E rl — ————
None genuine = i | e
wirhout the W=
inventor's sig. 27w

nature, & /- 5
. DIRECTION |
< > BOOK |
STENODE

OQE)O*$

2, —— e |

S [P

9

GERNSBACK PUBLICATIONS, Inc.

98 Park Place, New York, N. Y,

Enclosed find "] Money Order, | Check, for

3 .. Please forward me | | STENOTUBE
BLUE PRINTS, DATA BOOK and DIREC-

TION BOOK for building STENODE.

{Make 2l checns pajavis 13 GetISuoun Puutications, Inc.)

Those who have
Our profits

Increased demand for Stenode Data Book, Instruction Book and Blue Prints permits our culting former price in holf.
already sent in full price will receive our check for $5. We ore nol inferested in moking profit from our engineering service.
come solely from Royclties paid us by our licensees.

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

Name

Steet STENODE CORP. OF AMERICA
GERNSBACK PUBLICATIONS, ‘nc. A

City S %8 Park Plact  OLE SELLING AGENTS | oo o °

sasassesnsseerenssnnsstnsess RNt E

IF IT ISN’‘T A STENODE IT ISN‘'T A MODERN RECEIVER

www.americanradiohistorv.com
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MAY SPECIALS

STOP SHOPPING, The lowest prices are right on this page.

NOTICE our important New departure in announcing Speeial
values, Every month we will show on this page certain STAR *
items, which are NOT LISTED IN OUR CATALOG. These are all

specials of which the quantitics on hand are wot ~ufficient to cata-

log them,

Once sold out, no more can be had.

No one undersells us.
chandise.
satisfaction on every transaction,

offers. ORDER NOW, TODAY,

Order direet from this page and save money,
~ .

We meet any price on ANY NEW Mer.

10095
Tuke advantage of these special

NEW!
“LITTLE
GIANT”
DYNAMIC
SPEAKER

l,; Ab~alnrely e small:
est dynamic speaker
that  will s lthsfnmd

the ~tralh of mudan
ot t .

pumer
mannfa
le

e for use o

autamoblle receliers,  Moasnres but 6%

Wiy over-all, havine o 1% LURTATEET
and welzhing hut 1 dbs. ’I'In Litte dGiiant®

fas. under test, actually Hooded b Ten-puom
apartipent with fithfally  reprodineed  mosice
of virtually  originad  tane  quality,  Fiehl

winding hins a rexistanee of 2300 obans and
may therefore be cnogized by wsing it ux &
fiiter ¢huke in k. Therchy gere-

ing nluuhlu iis  Iast  feature
makes She *eveeluntly uited
for porrahle sets, sl 0 ddoes away

I filter eliokes aml fhus with congider-
weight, Egulpped witic built-in output
trmsformer ta wark et any standanl ont
put power tnbe arrangement,  Specify the
power tube or el when ardering.
Shipphag welgit 5 13, List Price $6.50.
No. 1549. LITTLE GIANT DY. $2 50
NAMICSPEAKER VourPrlc:

*UTAH A.C. DYNAMIC
SPEAKER—Only a Few Left
Hit-salt, bllaeyele
AL Dt sovket
supply  for lh-l-l
excilationn with
Westinzhouse iy
rete ificer
a9 im high, a9l
in, wide, 715 in.
dcep. Speaker
comes pachad  In
wouden erate.
Wiizht 19 1= 1t
is une of  the
most yowerful uy
well #~ best re-
trodueers in the market,

G-ineh cone,

List Price, $50.00

$7.45

No. S P, 1506—Yowr Snecial Price
*I‘Al( ADON 1-MFD. FILTER
CONDENSER

& Here  is just the e
for eanstritin
ilters  In some cases
l'!lﬂlll‘ll.‘(‘r CuleTe 1
seross  the line or instem
ment will be sufficlent. How
[0 N n st l'lllllllll'll'illl
filer s there dre tne con
densers  cennectnd jn ser
e eenter-tap  being
and the two re
Lead s connectd |
the  interferenee-
Put up in a neat,
wilh  tioned  lag
10 o 2 high
whie X 257 deep, \\-ukilu.' potential #00
walte D Bhige wt i 1, List Price $7.50.
No. S.P. 9062—Faradon 4 M{d,

$1.50

Filter Condenser. Your Price

World-Wide bhurt -Wave Set
NOT A CONVERTER

A perfect  radio = w
short-wave rm-ellu-r W NE
for ¢ berween 18
amd 200 meters, To
put inte upweradl
connect ante
gronnd, 15 ol ”

reil 4™

and  hieadyt

e rosis

Plag inoa

tulie, and tn

Aningenious  eir-

enft nmhys s

Me a1 eol single-winding plug-in deslen.

Thiz little wstrupent has the sgme sensitiv-
ity as many big, shickded short-vpve revelye
ers conting ten times as much. A power
ampliticr mosy be added for any degree of
wulurae, ] plete  with 4 plug-in eoils,
las fine sermier dlal for precisicn tanbog,
Never has a first class short.wave set sold

for so little money.  Thix short-wate et
measures Sba x7T81 in, high, over all. Ship,
welzht, 3 1bs.  List prive. $12.50

No. 1666—Worfd Wide S..W,. Set.
Your oprice........ $5.25

NEW!

SYNCHROMATI(
CLOCK

Never
class

was
clectr

al suel g ridicaline 1y low
ek

pride!
using

An
the

thromatic movement.

lyse
froin

Naval
right

socker!t N

wind,

e tavtory
i
sl

walnut
arehine

taclinent pl
1

to fundle 1

No,
Clock.

no Datteriee
out of urder,

mubded

desfpn
iperation only.

such a firs
v climk  sal

electric
famous syn
Pualury Thm

your  lizh
B osaing ot
Newe

The vt
led
in u

[LIES T

s
For 110
1omy lets

ne Nize

Ireds 1% gl
henn,
List Price

1689—Synchromatic Electric

Your Price

NEW!

Labricated for

dinl il e

AT T
vice men now sell these fine ¢

" ELECTRIC

"
t
«
r

a life-thne

i ntowit
n
ioand -
v, Fhe e
wi e simple bt
volt~ B ey (&

with canl

fiesl 1 yonr loeality

$3.00.

$1.00

. R
NEW RESONANCE TUN
METERS
This _ingenbans deviee INDI-
CATES VISUALLY wlien a
station s exaclly Utuned-in-
w-the ot Receiver 5 nned
w s st criticul pesona 1
print  for any  piven  statiom ¥
when needle swings to farth-
st position Rervicvmen profit
by instaliinz  these teters in
sets which are not sa equippad.
Nave only seades and pointers visihle through
an escuteheon plate,  Used B onew Strom-
Dere-Uarlson et
EXCELLENT TUNING DEVICE FOR
SHORT. WAVE RECEIVERS., The extreichy
sharp tud slant-wate  stathins nre e
easily et Iy this sisual dndisaror whe
e ear usually misses them, Fasily ncdulleld
on any receiver by placing at in series with
M place of the power  tolwe, Shapplus st
Yoo I Availalkde Inotwo sgyles,
TM.- 03— linstrated) Enunel finishied dial-

Tighited from flnt sble of the case aver
top of the dial
TMA00 —Translucent  digl—Ilighled  from a

rear wisicuw
List Price $1.50.
Escutcheon Plate
Pilot light zed bracluel

Your Price

$.90

ceeinen..5.25 extra
.30 extra

FREE 76 Page Radio Treatise No. 24

SERUI
TREA.TISE

of new
sections

CE

Thils

100 New Hook-Ups, ete.

The new Winter edltion of our RADMI SERVICE
TREATINE, twlee as laree as onr forimel one, bas
st come ot the  nipess it Ia rpsitEy
greatest bk o print- XoT ACAT
Tt vcuntaine a large editorfal ~--HI--n a v
bhonk i itself—with enluable  infoimation NO‘I’
FOUND ANYWHERE ELSE. Amung the wenlt]

tron_Cliaracteristlcs SHORT-WAVE TUNERS und
PHON

D-PICKUPS.

ful Jata, ete

veritable mint of radio informatlon ahivh will be
of hatinbee and ecerlusting value to you.

doan the editorial
Complete Ralio

techinical informaton §
are the fullowipg: 1

Constructional Thtit of SER-

§ — CONSTRUCTING A 3.
SHORY.WAVE CONVERTER,
D RADIO SETS.~LATEST
AND PENTODE TUBES.—
EIVERS.—VACUUM TUBES
e of new rwlio experi

1able tables uf we

e,

honk {s not just gnother rataluz but a

v . ) WRITE TODAY. Enclose 2 cents for postage.
675 1Nustrations, Treatise sent by return mail. '
6 MONTHS GUARANTEED NEONTRON T LBES
r Sold b a § MONTHS FREE REPLAMEMENT GUARANTEER
P BASIN, PROVIDING TUBE LIGITS! A tabes are carefully
# meter tested  betore shipment, and carefnlly packeml 1 not
confuse these TG QUALEPTY  tubes with g ither “‘low
[ plived™” tubes—our fow prives are jwssible becsiwe we do a
N ! «
| \()rl ME business! NEW
Choice [
Chioleo | Chiolee ot | Clsics | Chaico | an’ | " Hge®
1124 245 203
200\ - 148X 28 210
Ty | IsUv-120 171 230
201 | 223 281
60c ea. | 69¢c ea. | 0cea. | 1.58 ea. 1.08 ea, | 1.08 ea.

R.C.A. LICENSED TRIAD AND PERRYMAN TUBES

These natlonally advertived tnbes are guaranieed |

ONDLITHON

LY for gix months,

The prices are siightly bigher than our NEONTRONS brecause these tubes are of much

better (ua

liry,
Choire |
Price |
63¢c I‘

Choiee | Chulce
Price Price
80c 75¢

x POROX"
2.VOLT STORAGE CELL

5 Ampere.Hours—For 2-Voit Tubes

a 12 olun ? watt reslstor,

current, 37

Instryctions

5
.ﬂm’ﬂ

Due

fan 1

i
volt
with
tizht
ellminatar

sl
a two.volt
for 75 hours continuously. |

nals clearly marked

wer dlirectly

unit will light
battery tube

WL handle 1we 2 t
tubes  far honts, I
Pat up in transparen! |

cmaposition contuiner with

wermt
u- to
o Easlly recharsed §
Irma a'll
In

1m-inrrwling

[RX S St
a I watt elvctric
bulb oF frony an A"

In_serfes with
Excellent for use

in any elrnit requiring a steady_source of
wide x 47 high & W™ thick,
ibcluded,  Ship. wt. 2 (ha
List Price $4.50

No. 8.P. 9060—Porox 2 Volt Stnraue

Cell.

Your Price

$.80

See ligting abuve fur 1ube numbers

| Chwice | Clhoice Cholce
Price Price Price
$1.76 $0.15 $1.15
* 6-VOLT BATTERY PHONO-
MOTOR

At Inst 4 REAL

battery niotor-

tlesi il enpaen ©
ally tomeet the

heeds of semi
i portable g nal

lortahle ad-
.lra“ systema esmu inlly instulia

1t will easily and e
% ovolt starage hattery e the
tivident dn arv colis. Drews very dittle

curreni.  ‘The entire motor 1s flexibly pivor
ed upon e eaa meral franae anl s held tam
atoall times by w compensating spring, thas
assuring positive contact of ihe frictfon drive
wear axainst the inside rim of the turntable

Thls arranzement was slesizned 1o over
came the effects of bumps and iars experi-
cncel by mnving vehicles, The tutor i otd

complete with 10 in. turntahle. mounting
pla‘e nmil mador s e aml speed  cantrol.
Shivpine weizht- 10 Iy List Price, $15 00.

No. SP9058—6.Volt Battery
Phone Motor. Your Price....

"$2.50

* VERSATILE PORTABLE
PUBLIC ADDRESS SYSTEM

Comprises Microphone,
Loflin-White Ampli-

tier and Dynamic
Speaker,

A recontly
complety d
all electrie
AU

de-
ment
incorpyrate
ing all tho
fentures

and ad- -
vantages of l""--,_-
the «irect-coupled

1.ufl||‘-\\'hlu- S
llitier  prime ||-I;- A i i
The ampliicr is a high aquality two Lo
i, having some RADICALLY NEW IDEAS
IN  AUDIO FREQUENCY AMPLIFICA-

TION and  cmploying 1-°2 1-7 13 power
tbe atui 1“8 tull wase re 'mh'n. 1t 13 re
utarhably free trom A D

The aleshen 15 adap ni)lv to all purpwese

A Pz g
olput of aphros
mately 3.5 u.u\.; SUFFICIENT TO OPER-
ATE FROM 2 TO 3 ADDITIONAL DY-
NAMIC SPEAKERS.

The portalile address system is solil COM.
PLETE WITH THE NEW R.C.A..VICTOR
HAND MICROPHONE:-a stunlly "
strueted amdt wloeh Wil witlistand & ot ot

1uugh landling

Put up in a_ single compact and perfectly
1 alanced carrying case, the front of whi
P utilized a3 a baitie fur the self o
dypainde apeaker.  Complete with
atnl aceessorivs the wenshit Is only 30

tierapim w m

IR

For Jndn eyvles, 110-200 vdis AU opeta
Hon,  Shipem: wolght 38 pouauds,

List Price. $75.00
No. S.P.9063—Versatile Portable Address
System. Your Price,

comnlete $25 50

with microphone

* R.C.A.-V lCTOR HAND
MICROPHONE

The mnst ruggelly consdruet-
@l hand m wne eter
manufar tured,. There Be ot 81e
olher of its Khinl that is quite
av o osensltive, Tresigned - expecs
ially tar lowne recording and
persanal - entert TITS -
qnires bt a vult hattery
1w operate. Fasilv conneeged to
any  radiv or anplitier in oo
fes minntes Thi~ wnir s
esseutialiv a0 Sincde batten
arbon mibcrophione avou~il
ally  centerml  In a ~tout
metal h u~1m. whith se rw- the dual purpose

f protectun i ke shiehling,  Responds
indiscriminately to all sprech and music
frequencies.  Tla- a hi:zh D0 recdstuan
aml  rua therefore D mted  directly
across e I sl cathiale of the deteitor
empinyin A coupling  trans

[ annecting

cable  =hi o ponmds,  List

Price. $10.00.
No. S.P. 9064—R.C.A.-Victor
Hand M‘crenhon=. Your price

$2.75

Screen Grid Cap Connectors

Newest SCREEY O RID
CAP Spadl, neat " _
et e aned iuzcedly oun ':S’ZR-
sEPn bl Nosrh 4ds n) Iy ‘p
In s<ervice wink A
iir ot of 12 01 more ‘I;in
phns werzht 3 ol
No. 1672~Screen Grid Cap Cone
nector. Your price . Dolen $ 12

t(-uaranteed 8-Mfd. Electro-
Iytic Condensers

Iidicions!y nied in many parts of
any R or AF ircudrs, In power
nacks, In d;n.uul.. speakers, they
will perform miracles in eliminatim
any trace of objettionable A.C. hum

or  other ineidental  distorhanees.
These  clectrolytie omdensers  nre
|mrli:ul\|rI) recommended  for 250
Prae « the warking
\..r ¢ uf 'h-- il el 15 %00
1 . e ehoetroly lie eo Sers A
series wall atind up ndellnitely
Eastly muunted  throngli the us:

biavomet socket hase which i«
ed with a ‘positive cantact®’

Tetaily shielded and pre
by a enpgreer ch *-hlmvln"
Ih. List Price.

I
h'lh'tl
welzhi— 1 $2.5

No. SP905s—Guaranteed 8 M1d. Elec-

- $.49

trolytic Condenser. Your Price.

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.

shipment isx desired, please remit 20%

InCcoon,
remittance. which must accompsany all

orders,

If full cash acrompanies arder, deduct 2%, discount.

Send monev order—certified check—U,

S.

stamps.

Radio Trading Co.
23 West Broadway
New York, N. Y.

ORDER FROM THIS PAGE.
pricex from time to time in this magazine,
big FREE catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any exress will be refunded,

You will find special
Get our
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NEW Book

is ready for You

'IF youre in Radio now
- Spare time or full time -

3 1t will show you how
B my inproved training
can help you make

Jtill more money

Ihtve YOI ppad iy new lwsk giving an autline
of Nattomal Badio Tostitute's improves) trafning in
fadin'e  If you haven't, semd for your copy today

s fre No matter what kind of a job you
l may have in the Radio industry now, ubless yvou

youTe not in Radio
this book mll show you how %‘_:Egsg::g'.:oﬁ".:::‘fs'hﬁ"mf:ﬁ?

o . kl / ds any other man 0 America. avre it oor pear e top, | believe my training can
help yon zet ahead—make still more money- —o

you can get m qUIC y ° a still better job. Bowever, 1711 et you ll“("i_llc-

that for yourselt after you have read my book

Radlo’s vontinued  developnient  and I Help You _sl’eeialize just let me show you what 1 have go offer, Many

3. E. SMITH
dio I

new uses in Iadio principles will open uth in Ralio- amatenrs, spare-time woul  full-tinn
hugdveds of new. gomd jols for the well Through My Five vice men. Badio denlers. };ms_ cistom et huild
trained man. Broadeasting  Stations. oo -have fonml the way 1o more protit and more
Ra ll:‘n‘lmzj. .lul‘»ln\rs amd Manufae- New Advanced Courses money through this course. Yo will timl letgers
Shipping  Companies,  Aviatiot, from them in my hook
| .\lu\'in]-.«_ Research  Labovatories. My traini " ; ) . ’ )
amd muny other soneees of  good  jobs raming not only gives you a thor-
cemploy non well vradned in Rodio, Jl!c- ough knowledge of Radio—all you need See What I Offer Those Who Are Now
sidex. there am almost unlimited oppor- to get and hold a good job—but, in or Who Want To Be Service Men
}ll:l]ll!u\“ Ilrlll: I:} |b||'nl?j:ll:?.: s}l:n'.n ||.mr .ur addition, you may take any one of my While my ronrse trains voun for all fmportant
\lllwn'\‘“l;:wn-‘l.;l::;)h«l:l\]f'::&\\ 't""-'”:‘l'!' 0-\n‘n::i new advanced courses. without extra branchios of Radio — 1 o also giving extensive
B0 week In o0 850, 15 and even charge. They are: thorongh, and joactical informatinn on servicing
K100 ax n resnlt of taking m. Course almost every 1xpe of receiving set made, The X
My In‘r(;k |l|")\:(‘< this i 5 o 1. TELEVISION periments 1 show you how to perform with the Home
A b =D Th ap Experimental Outtits T send yon make learning at
1 Will Train Y 1 ivel eory an ractice honme ensy. interesting, practical, Phis information
1 rain fou Iinexpensively iz of special help—real monex-making value —to

2. AIRCRAFT RADIO those who are tow service men or those who want

t be serviee meb, This part of my training how.
ESRL R ever. i oonly ene of the IS featnres that 1

At Home in Your Spare Time

ITold your job until you are yomlg for

another Give e part of your spare Commercial and Ship offering men and young men who want to';."'i

tite, 1 will zive you the training that Radio Stations Jobs in the Radio indostery— or who are in Radio
hns radsed the sulnries of hundreds of and want to advanee, Dyven theugh you may have
men. 1 osend youn home experimental ont- 4. SOUND PICTURES AND Froceived  information on oy eonese hefore, nnless
tits that show vou how to dn experi- o have gotten my mwewiv revised bhook as pie
ments,  bnild  testing  cqguipment  and PUBLIC ADDRESS SYSTEMS fured above. write to e dagain e how N, L L

wnamed improved, too, TIamleeds of men
and Lipger income

;l.:l:n: i||‘|‘1.:'-:lf”\l\l"l'l'lill“\ﬂlkl'. 'I:I-'!:.l:lllrh |.1.|;'- ll':‘ll:l.:h e A s S lil:\l\l pdio owe their uec
. atrver . R 4 . i mleeress
yYou enter and  show you hinw o ser ING AND MERCHANDISING it. Nend the coupaob tlay.

vice practically every type of st made.

“Rich Rewards in Radio" gives you an

J. E. SMITH, President,

ave Made $200 to $1,000 outiine of these courses. Get a copy. A R
Many H " $ ) $1, See how valuable this new idea in National Radio Institute, Dept. 2EX,
in Spare Time While Learning lome $Study Training ean be to you.

Washington, D. C.
The day you enroll T will give yon in 2 !

siructions.  which  you  should  master

28 Rudin jols comimon

quickly. for doing e R |
in  Most  every ghborhood, Nearly
every one nf the sixteen million Radio 7 Years J. E. SMITH, President |
setx in use wred 22 to $10 servicing a Previous Experience National Radio Institute, Dept. 2EX f
vear, Get some of this= money for your “lear Mr. Smith: Before I 3 2
8 5 9 . taking yuur vourse, 1 hi Washingten, D. C. |
self. 1 will show _\|||I| Wty ik (00 il worked at Radlo for over 7
will give yon the plans amlt bleas that e . )
" ']-F 1o SO0 ml K000 for many of Sy B et G Dear Mr. Smith: Send me your free book, !
laive mite = - ! ) tedd  Detter training o R T oLl AL |
my stimdents while they ave taking my suceced e Raddbo game, Rich uwar.dg in io. want the facts on
conrse, Read their lerrdes inomy ook, Eiery part of the course has the opportunities in Radio and your revised and
‘ ::;""I ks "":'I'l"l “':‘;:"“ﬁ.,:':: improved course. 1 understand this does not obli- "
Find Out What Radio Offers You tearned othernlse,  In gate me and that no agent will call. I
months b nado 350077
GET MY NEW FREE BOOK .I'.' g Steener.” 38 & san- |
dusky St., belaware. 0. Name. Loper

1t tells you where the zood Radio jebs Na pee
arc, what' they pay. how yor ean fit Former Service Man :
vourself right at Dleme in your spare Increased Salary
time to get intn Radio. {t tells yon about  gDear Mr, Smith, | had been B U7 {7 LT T S — |
my fron-clad Money-Bnek Ngreement and e yoor course. Now | am |
the many exten services and materinls 35 ing in the capacity of Field > |
N. K. 1. gives its students and graduntes,  Address Systema. 2 frosition 1 City. State H
It shows you what others whao Tiwp R o LT R !
taken my conrse have dime-—are making  pensstion 0 expected to run e L
—whut they think of it. There is no i:,“'"p‘ﬂﬂ, ¥ AT s ¢
obligation, Send the coupon tuday. egent Pluce, E. 8, Louia, 11l
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"'ubes and N' " m
a NEW Service

‘ L
TUBE CHARACTERISTICS have a direct relation to TUBE LIFE.

If the characteristics (Figures which indicate the actual condition of

the tube and which are understood by your serviceman) of radio tubes
are kept within certain limits, it is possible to tell very definitely, just how
the tube will perform, when it is used in a normal manner. Tube Character-
istics are somewhat like air-pressure in an automobile tire. Othor things being

equal, the life of a tire will depend on the air-pressure which is KEPT at a constant, i
pre-determined figure. With every CERTIFIED TRIAD TUBE, you get an
ENGINEERING DATA CERTIFICATE, signed by a Triad Engineer, which

shows the essential figures, for that particular tube.

\CERTIFIED TRIAD
- TUBES

ARE DOUBLE-CHECKED,
AGED, AND—

Long experience has taught Triad Engineers that the characteristics of an ordinary tube
may vary greatly, even with new tubes. Therefore CERTIFIED TRIAD TUBES ARE AGED.
They are also Double-checked: Onece, when they are going through the production line
and again, after a long peried during which they are seasoned. The double-checking,
which follows the aging process, insures against any changing of characteristics, after
the tube has been made. This great care, in manufacturing makes it possible for the
CERTIFIED TRIAD SERVICEMAN to bring you tubes, which he knows will give you more

satisfactory service.

ARE SOLD BY CERTIFIED TRIAD
) SERVICEMEN EXCLUSIVELY

After a thorough survey of all radio tube sales and an analysis of the reason
for service calls, we have found that more than ever before, is the service-
man being called upon for tube replacement and tube advice. We are
thoroughly confident that there are thousands of intelligent servicemen,

in all parts of the world, who understand the desirability of knowing
just what the tube characteristics are, when the tube is put in your
socket. Therefore, we are selecting and appeointing CERTIFIED
TRIAD SERYICEMEN in every corner of the globe, to enable
you to get the performance you pay for. And we have
decided to sell these special tubes through these reliable

men, exclusively.

TRIAD Hairasese .

Pawtucket,

Gentlemen:
IPlease send me complete lnfortmation about
your new Sales ["lan for servicemen.

[ have been a servicenan for. ... Years
I sell.. ciieae...tuhes per year.
1 brelong to the ..... . Rerviceman's
Assachation,

Nune B e 0T
Address
Clt

B State.
My lerterhiead of card 2 sttached.
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insures

World-Wide

Performance-

1510550 METERS-NO PLUGIN COILS

I you have followed Lincoln*s advertising. you will note we harve
wade statements of performuanece of our civer.  We have
claimed you ecan get furolnn reception at al
As long as the atmosphere is used as 8 mediom—subject to its varied
conditions, and as long aa radio is limited 1o local interfercnee and

absorption, ALL RADIO EQUIPMENT is handicapped.

Yet, in npite of these unavoidable conditions. Lincoln engineers have
for years been the recognized leaders, and Lincoln ree
used by Arctie ex]nlnra-rﬁ. denigning enginee
ment, for receplion of press matter direct from the war zone of C
and other apecial work where other receivers failed.

Lincoln owners are getting the full benefits of Lincoln*s Super Power.

Lincoln receivers, the world over, are known for what they actually do
-just ask the Lincoln owner.

Super Power to Amplify Signals Not Heard
on Ordinary Receivers

If you have not heard a l.lnonlrl, you have no conception of what
high amplification 1 in a station on any oth,

I volume with

tion in low power then snap the high power switch, the tr
blast of volume will startle you. This is wbat you must have to get
weak signals with local volume.

Every Continent Logged in 2 Hours, 11 Minutes

QUOTE: *
in twe hoy
good, u few

g. Mr. Hollister. I logged cvery continent
uten. At seven AML VR2ME came thru
sBU also Pontoise, France, and at neventy-
thirty F3 ) came thru with fair volume. At nine AM, LESN
Buenos Aires and at nine ¢leven AM Rabat, Marroco, was tuned,—com-
pletely the five continents.”

Extra Power Invaluable States Texas Owner

A reeent letter ree mvl‘d from a man with wide experience in all short-
receivors slates: “The gain is unbelicsable to persons whoe have
s civers. | usually run any North American 8W
hear on local switch and have all of the reserve power for
SW. Bent of all, senaitivity seems almululely uniform on
1cies which cannot be naid for all receivers, in fact. no other
SW 1 have tried. DBelieve me, that extra power is invaluable Ill SW
work il one hopes 1o hear foreign stuff to amount to anything.*’
This man is l(‘lllng you jusl what ta expect in Lineoln high puwe"-d
receivers, He is verifying what Arctic explorers, hroadeast engineers,
amdl hundreds of Lincoln owners have proved without o question of a

lolomhia. South America, comes the
following report. 'l take pleasure in writing you that the Lincoln
recciver ordered from you last December arrived in excellent order
and that no tronble whatever was experieneed in installation. 1t is
giving the most wonderful reception and I wish to congratulate you
on having produced a manterpiece. It brings in stations from extrema
dintancens with great volume and clarity, both American and Euro-
pean. Have listened to VR2ME Sidaey, Australia, on Sunduays with
exeellent volume which is something around 6.000 miles distant from
this peint. 11 is without a doubt the finest battery operated receiver
1 and again let me express my appreciation for your prompt
and carcful attention to my order.” T'his man is in the worst location
in the world near the equator where radio reception is ordinarily
impossible.

Built and actually tested on the air by competent engineers.
Finished in bematiful highly polished silver nickel.

You ran own a high powered Lincoln—they do not cost an much as
you it
Write ut once for new prices for demonstrator effective for the next
thirty days.

/;0 and Mail NOW!

LINCOLN

DE LUXE~SW-32

LINCOLN RADIO CORPORATION

Dept. RC-5, 329 S. Wood St.,, CHICAGO, ILL.

Please send descriptive literature to NAME. ... ... ..

CITY.

ADDRESS

. .STATE. ........ e
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