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“Madame X" was the code name, during research and development,
for an entirely new system ot recorded music . . . perfected by RCA.

The remarkabl éa(:éyram%/ F "Madame X

Now the identity of “Madame b
the wiknown in a long search for
tone pertection, has been revealed.
From this (quest emerges a complete-
ly integrated record-playing system
~vecords and automatic player—the
first to be entirelv free ot distortion
to the trained musical ear . ..

The research began 11 years ago at
RCA Laboratories. First, basic factors
were determined—minimum diameters,
at different speeds, of the groove spiral
in the record—hevond which distortion
would occur; size of stylus to be used,;

<
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desired length of playing time. From
these came the mathematical answer to
the record’s speed—435 turns a minute—
and to the record's size, only 6% inches
in diameter.

With this speed and size, engincers
could guarantee 5'4 minutes of distortion-
free performance, and the finest quality rec-
ord in RCA Victor history!

The record itself is non-breakable
vinvl plastic, wafer-thin. Yet it plays as
long as a conventional 12-inch record.
The new RCA Victor automatic record
changer accommodates up to 10 of the
new records—1 hour and 40 minutes of

plaving time—and can be attached to
almost any radio, phonograph, or tele-
vision combination,

Not only records are free of surface noise
and distortion—the record player elimi-

nates faulty operation, noise, and cumber-
some size. Records are changed quickly,
quietly . . . RCA Victor will continue to
supply 78 rpm instruments and records.

This far-reaching advance is one of
hundreds which have grown from RCA
research. Such leadership adds vealue
heyond price to any product or service
of RCA and RCA Victor.,

7 RADIO CORPORATION of AMERICA

World leader in Radio — First in Television
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LEARN RADIO

gy PRACTICING IN SPARE Tipf

. B, SMITH, Prosident
”lbnd Radio Institute

| TRAINED THESE MEN

Makes 580 4
Week Pixs Danes
“I am Radlo
Serviceman
for The
Adams Ap-
pliance Co.
Am now get-
ting $66 a
wa-k plus bonus and over-
time."—W. A. ANGEL,
lllythe:ville Arkansus,

Lasw Betdiag
fhee Redia
“] knew
nothing
sbout Radio
when ] en-
rolled, T am
doing spare
B timework. |
have more than paid for

my Course snd sbout | without cost salesman will call. Please write plainly.)
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_— = Address —

MY COURSE ‘ City Zone............ State.....cccmm
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I SEND YOU BIG KITS OF PARTS
You Build and Experiment
Wiih this MODERN RADIO

AND MANY OTHER CIRCUITS

As part of my Course I send you the speaker, tubes,
transformer, loop antenna, etec.. to bulld this modern,

Kadie Receiver! In addition, I send you pars to build man
other real Kadio clrcuits, like rhe
and Superheterodyne Recelver pietured below,
/'-\ -~
¥ LRadie experience and
make EXTRA money fixin

time.
for complete informatlon!

money-making
Radio-Television shop of your own?
lere's your opportunity, I've trained
hundreds of men to be Radic Techni-
cians . . ., MEN WITH NO PREVI.
OUS EXPERIENCE. My tested and
proved train-at-home method makes
learning easy. You learn Radio-Tele-
vision principles from jllustrated
lessons. You get practical experience
building, testing. experimenting with
MANY KITS OF PARTS I send. All
equipment yours to keep.

Make EXTRA MONEY in

Spare Time
The day you_enroll, I start sending SPE-
CIAL ROOKLETS that show s0u how to
make FEXTRA MONEY fixing nelxhbor-
Radias in spare time. From hers .
it's a short step to Your own
shop. or a good-pay ltadio-Tele-
vlafon servicing job. Or get into
Police, Artatlon, Marlne Radio,
'5rm|dcntln|r Radio Manufactur

Want & good-pay job in the fast-
growing RADIO-TELEV]QION In-
dustry? Want a
¥

VETERANS

You can get
this training
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nmvu SE"‘C“"

ccess
S““AB\D
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Ing or Tublic Agdress work. And think of
getting in on the zround floor of the boom-
ing Television Industry. Trained men are
alreads in demand . hew stations sre
going on the alr, manufacturers are building
over 100,000 sets s month. more and more
homes are getting sets. The man who pre-
vares mow will reap rich rewards.

See What N. R. I.
Can Do For You

Act now! Send for my DOUBLE FREE
OFFER. Coupon entitles you to actusl
lesson, “GETTING ACQUAINTED WITH
RECEIVER SERVICING,” absolutely free.
Over 30 plctures and dlaﬂrlmnl You also
get _my 64-page book. ‘Il TO RBE A
SUCCESS IN RAD]’O AND TBLEV!SION-
ELECTRONICS.”' Telia more about YOUR
opponun\tles details of my Course; how
quickly. esslly yoy can
get started. Send coupon
in envelope or pute on
peany  bostal. J. E.
SMITH,
9EX

s

President.

Dept.
Nationa! Radio Imstt-
tute, PFiloneer lome
8Study Radio Sehnol
Washington o D. €

ANTED WITH

MR. J. E. SMITH, President, Dept. 9EX
National Radio Institute, Washington 9, D. C.

Mail me FREE Sample Lesson and 64-page book. (No
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Signal Generator, Radio Tester
‘You use this
material to get practical
to

L_;..._.__..

chasais,
powerful

Y

8

neighbors’ Radios in spare
Mail coupon below
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MAXIMUM
PERFORMANCE

Jim Lansing Signature
Speakers will provide an
almost unbelievable real-
ism. The experience gained
through a quarter of a
century of leadcrship in
the sound reproduction
ficld has gone into their
development and  design,
For maximum dynamic
range and frequency re-
sponse compare Jim Lan-
sing Signature Speakers
before you buy.

MODEL

0-1002
TWOQ WAY SYSTEM

Designed especially for
FM Monitoring and_high
guahty home somnl  re
production. IHounsed in 2
beautiful console type cab-
inet,

write for Descriptive Catalog
containiug camiglete specdfiea
tions,

SEE YOUR JOBBER OR
SEND DIRECT

MODEL D-130

Designed especially for
music systems and
public address use.
Has exceptionally high
efficiency. Recom-
mended  for operation
and frequencies {rom
60 to 6500 C.P.S. with s
A maximmim usable
range of 40 to 15000
C.P.S.

- et

)

JAMES B. LANSING

sOU

THOL HAYY

INC.

EMLTT

RADIO.ELECTRONICS for
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Mails coupon to Natlonal Schools in

. Los Angeles, and receives Free Lesson
A and book of Information about Radio,
Il Television and Electronics training.
__ 5 -— -—
T4

. [

Completes Course and receives Diploma
«.. 18 now a qualified Radio, Television
and Electronics Technician.

Edh §

You Build This Superheterodyne
Receiver With Parts We Send

You receive complete standard equip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units, You progress
step by step until you build a com-
plete Superheterodyne Recelver. It is
yours to use and keep.

Professional Multitester
Included!

This portable instrument (see |
right) enables you to perform
many practical tests, make del-
icate adjustments and do serv-
ice work. Complete with test
leads.

e ~ - p P

ment, all increase his interest.
7 Bl /> .

Applies for—and GETS—a good pay.
fuill time job in industry. Finds that
employers know Natlonal Schools and

like to hire their graduates,

and ELECTRONICS
NATIONAL SCHOOLS

Enrolls . .. studies in.spare time. Finds
personal attention from instructors, in-
teresting material and practical equip-

and installation work.

§ TEuEvigiQu
| tucrnowies

Or he opens own profitable Servica

Shop. with valuable counsel and aid
from National Schools. Now for real

happiness and success!

by

SHOP METHOD
HOME TRAINING

THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES!

Never in history has such rapid prog-
ress been made as in the great Radio,
Television and Electronics Industry
today! This exciting, fast-moving de-
velopment means new and greater op-
portunities for the trained, skilled man
—Tfor you—in Television and Radio
Broadcasting, Installing, Servicing: in
Frequency Modulation; in Applied
Electronics in many industries;, in a
business of your own!

Natiomal Home Training is Practical

Your National Schools Course fully
covers basic, advanced and speclalized
instruction in all phases, including
basic radio principles, receivers, am-

National Schools, Dept. 5-RER (Mail in envelope
4000 South Figueroa Street
Los Angeles 37, California

plifier systems, transmitters, televi-
sion, aviation radio, electronics. You
get complete instruction material, in-
cluding shop manual, tube manual, job
sheets, radio dictionary, special tabo-
ratory experiment lessons. experimen-
tal equipment. You receive complete,
modern television lesson texts,

Your Home Study is supervised by
our staff of highly trained instructors
who daily teach our resident students
here, Let the Free

Books shown be-

low tell you morc | APPROVED
about National FOR
Home Training.

Use coupon today! VETERANS

or paste on
postcard)

Builds actual units as part of Gourse. ‘
Earns money doing spare time repair

Mall me FREE the book, “‘Yqur Future in Radio,”
and a sample lesson of your course.

You receive a series of special laboratory
experiment lessons to guide your practical ex-
ercises with your equipment. These lessons have

NAME. AGE.
been prepared with a special technique of illus-
trating radio principles by numerous easy-to- D DNRTNE o gl S, R gt et g
understand examples. j
Both Resident and Home Study Courses Offered -:\ g e =R e T A 3
Send Coupon Today for These Two Valuable Free Books gtNmmy (0 Check here if veteran of World War II }
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BUY A 12-INCH ALNICO 5 “COAXIAL” P. M. SPEAKER AT McGEE FOR 510+

12 INCH COAXIAL MODEL CN-12X $10.95

heniuned I-y om- of Alnérlca s finest ﬂr.w.'aker nun?ers Made for FM hl‘h fidelity radios:
d ays

an !
3500 08 hl‘!('ket I, hll an e
low range and a tuaxially bulll
under the l""- cover. Just

dio as most s have an ohm volce coil). Only 2 wires to
wm nandle 18 waits peak, l-n.-qm-ncy response. 50 to 17,000 CPS. This ¢o-
speaker should sell for $33.00.

axial PM
yuu the speaker of the future: for anly $10.9
Stock No. CN-12X. Weight 8 Ib:

DELUXE 12 INCH COAXIAL MODEL CR 13X $12.95

A regulyr $37.50 list speaker. The »ame baasic de:i;:n as_ the model CN-12X. described
almvh hut turnished with 6.8 oz. magnet in the
1"0(?( C‘ilps llln more mellow tone than CN-12X. Welght B lbs.
Mode! - .

tems. ‘Th ) lnm rated In rad m-lu; In the
lally deslgned 12” 4.64 oz. Alnico V magnet P

-jn 3* Alnico V tweeter. The h, pass filter Is concnled
hook to any 8 ohm output transformer (wiil hook In place of

h’\' buy an ordinary spﬂker. when we offer
.$10.93, 2 for $20.93

woofer, Frequency response, 40 to

S eretamaatanseara s Ceraaaaraa e $12.95. 2 for $324.98

19 wew SUPER HEAVY DUTY 524 95
COAXIAL P, M. SPEAKER

“IT WOOFS AS IT TWEETS"

The King Coax. A 21.5 oz, 15 inch Alnlco V PM
speaker with a bu::ll in high frequency tweeter,
11} zr::(l’nlmu 1o fro 50 10 12.000 cycles. This is

¥

buailt sueaker with a curvelenier one

a ru

plece molded cone. Built+in high pass filter. Just
hook to sny 8 onm_output. Bu"

nur cver popular 12 Inch coax
upellter has a retail llst af over 860 00

13 the maker of
ocdel e 13 This

\\e. offer
5.15X 13 inch cosx for only $24.98.

our
wﬂzhl 22 Ihs,

8-TUBE RADIO KIT
2-BAND

116

Kit Modnl ouc A complete Kit of pars,
tubes aAd ready p-um—hed chansis in0 cabinet),
to build a fineé 6-Tube AC (ransformer type
rmlm We furnish cvery piece as well as
4 iagram and photo. Chussis Rize 14x
lﬁ;x'l 6-Inch lighted stide rule dlll. He-
fﬂ ves broadchst and foreign short w 8
to 18 MC) 3 gang tuning mndenur. pre-
relection on both hands. 6Vé Output. This
Wit govs fogether like a manufactured radio.
Made from parts intended for use by Detrola.
I'riced complete with tubes. lnclude postage
for 18 1bs. Model 6-AC. Net $16.95.
Chassis and cofls for 8-AC described ahove.
If you -Ire-d‘y have the small parts and
1uhes for recelver construction we offer you
the punched chassis, dial assembly, con-
denser gang. IF coils, Osc. and RF colls,
tand switch. diagram and photo. This Iu
without a douht the best value in the
Loda; Im'lude postage for 9 lba. Mudel
-1 t $6.99.
it co-a. A complete kll on same chassis
as 6-AC, but Is an 8 Tu AC-DC circuit
with push-pull 23518 OulDul tubes. (ther
same as f.AC. Inelude postaje for
Net 816

8-TUBE 2-BAND
RADIO-P.A. KIT
$29.95

8" SLIDE RULEDIALIZ=—#d4
REC. BROADCAST AND 1% TO 49
METERS INPUTS FOR CRYSTAL OR
G.E. V.R. PICKUPS

Here is something new in radin. A real 15
wall power amplifier with hase hoost tom-
contral. teady punched chassis nize 1o xB.
Has extra uarn atage for crystal of (y
mikes. On the same chassls i standard
mralsurhet radio l‘f(‘('ll\ er, We fun_nhah :ll

BV, Y3, O
makes an ideal ®
.l home renn‘dllls:
“ystem. Diag and  photos
PRK-24. Ihnllo amp kit with I' inch PM
e Welghl 28 Jbe.— 329,

CPIPR-15 hxnclly Lhe same kit n, lln- PRK-24
except Turnished with a 12 inch Cinauda.
waph couxial PM speaker. W l‘h:l\l 28 lhs.—
$37.95.

GAROD Personal
Portable RADIO

KIT $14.95
FINEST PERSONAL
KIT IN AMERICA

« 4-TUBES « SUPERHET
+ LOOP ANT. * GOLD FRONT

A complete Kit of paris to !mll-! a genpuine
warod radio. Only 614 x 314 x 4 in. Wejznt
unli 31g Ibs, A Teal r.lny px'rsunl'l battery
radio. Everything fumished [peluding  bac.
terles and  assembly instructions, A full
superhet broadeast circuit with mimature
parts. Metal case with plastic lid that turns
-..mn on when opened. 4 tubes— 1K 1T.

155 and 354. This personal portable wi
build up into a commercial_radio. Diagram
and photos furnished. Stock No.X:435; weisgtht
G Ibs. with 87,2 valt B and 113 volt A,

» l'llnne

SPed

Ne1 $14.88.

REGULAR $35.00 LIST

{ “JUKE BOX” 15 INCH $G95

P.M. SPEAKER SALE PRICE
HAS NEW MOLDED CONE

A carload purchase, from a humber one builder of fine PM
akers, enables us to offcr this regular $35.00 list 15* speaker

rur unl 30.95,. New one picce molded cone, with 8 ohm voice
coil. 12 0z. Alnico V m-wnef. wlll take |8 watlts average audio
ak. If you want a speaker to woof out the low

nown. buy this model. 'l'hlu is wlﬂmul. a doubt the most u})ellu-r
for the money that is l.odl 1
Ths. Stock No. 15-KH. Net prlce 9,

KINGJUKE SO-WATT IS-INCH P.M. SPEAKER SCOOP PRICE $16.95 |

skers. Frequency respopse as low as 30
watls average, with ease, The most effi-

movement
curved mnc Deslgm-d to reull lul‘ 850 00.
Net price $18.98, 2 for $3

50-WATT l2-INCH P M. SPEAKER SCOOP PRICE $14.95

mode]l A.-30—12", 50 watt super heavy duty perfanent fnagnet speaker. Has 134* 8 ohm
treated voice coil and one piece moldeq cone. Heavy hail ineh machined pot, with bolt
secured 0z, Alnico ¥V magnet. Frame ia of heavy construction with metal pot cover.
Finllhed in silver-grey enamel. This siieaker la the best vnlue possinle today. Efficlency
is two to three times that of ordinary speakers. Especial { recommended for all public
address systems and high quality home audio systems, Will handle 35 watts with ease
and 30 watts peak for -hort h'nglhu o( nme. ILts retall value ls $50.00. But, hy our large
purchaose, we are able to affer it to you for only $14.95. Do not confuse this speaker
with surplus merchandise. This is the I-tut pmductlon. Model A-30. Weight 13 Ibs.

-iEt 31495, 2 for $29. .00,
it ——

DELUXE 5-TUBE g
AC-DC KIT

ouR 1095
LEADER
Made from Detrola Compenients
A rull nlu 3-tubtre superhet radio kit ho
13-inch wood cabinet with full nlntic
Lixghted slide rule dial. Incorporates
8 2 gang superhet circuit. Loop
antennd, vead: puncned chasgis, etc. This u

another one of vur liné Production radio kits.
Eve part_is furnished includlnz ubes,

ohm voice coil and molded one ple
nelude postage for 18 Iba. Stock No. 14:LS.

| felen will tal

4-TUBE T.R.F. KIT

BARGAIN 5695

SPECIAL
4 tube AC-DC TRF radlo kit. Ideai for etu-
ents 8 ginners. Every part furnished 10
bulld lhis klt lm-ludlnu \um-n. d

lane dial, l(ecelves ‘hroad-
ﬂul 550 to 16 KC. Thia I8 the caslest
z‘ne of radlo to hulltl. Kit Model TF-4.
eight 6 Ihl Net $6

ded. 8!
cast 550 to 1850 kc. Welght 8 100 assorted 12 and | watt resistars all
Wit Model TF.6C. Net $5 9.98. :ale ml-odnulori annulncd type‘ axsorted fram
low slxe 1.
PORTABLE RECORD PLAYER KITS IN | Boladn 108 Wil Shiacring  leonea $3.93
CAPITOL LEATHERETTE CASE value for $1.95.
portable ele

player Kit &
Includes

$250.00 MAGNETIC TAPE
RECORDER $149.50

A regular $250,00 lllt Naunn-
Iy known Magmnetic re-
sirder. Makes half l\uur rl‘(‘llrnl-
ings on standamd tape. An AC
mplifier housed in an attrac-
tive leatheretic portatile case,
furnished complete with mike. For more in:
formation wrlte for descriptive elrcular.

m
leatheretie
carryint case self- xlnrunu
phong muor, pickun. 5
wakor anid ail l?coaurv
Imll-l TOLT ampli-
fier. Ao 1 Net

Pric.: $9 9! Weight 14 'I'In
DELUXE PORTABLE PLAYERKIT SI‘ ’S

Compiete record player,
shipped reparately. Ampmler in ready wi M
and leuu-l Amplificr has four tubes, 12%4’47

— - Al parts are inclu
u:lmp. .'V'

6-YOLT POWER SUPPLY
SCOOP $2.95

11z Volt—90 Volt rator
Powt r Sudply. Makes 113 Volt
poriable radios work on 8 volt
llorage huuer‘x Iln 4 prong
pachk E ]

Sale price $2, ’S Sloﬂt ‘No.
X-¥T. Weight 6§ 1bs.

heavy duty
ln e -ml vulume control

vy en case ls covered wll
lonhereue and has chrome fitt
speaker grill, Stock No. CC-8. Net pril

$14.95.
\l(»dol 1.P.CCB—Same as _above only Dual
speed with 2 ph‘lulp! $1

“TCHILDREN'S PLAYER KIT $7.95
New, children’s electronic player. Offered
in kit form. Inciudes all material necesaary,
Attractive red plywood (not plcturéed) cabinet,
mr numnz nhcmo lmoyur and crystal pick-

an:

pATES to bulld
TOL" tm llﬂer [)il Included. Stock No.
1.J-1. Net Price §

b e

1948 MODEL—MIKE-BROADCASTER
ONLY $5.95
COMPLETE KIT

Rroadcasts 800 to 1500
KC from either & phono-

frequenc

t‘lllbruled alide mle 1l!l| with pre-llel
matches 500 ohm line, 4 Antena termina
ﬂll!ul type home radio that we know of

ﬁerl. M%h fidelity, 8
tiong. Nize 141%" x T4
5300 () class. i

#t only $30.95. Price
toned.” Welght 16 lha, Net &

lnsmllalhmn. Rerlei\'enl‘.s{!nn;lnlﬂ nalurnt ‘540 to 1700 KC andg 88 to 108 MC. Automatic
ntrol on . holds the receiver
of Chaksis. Full rm‘-’:u- tone control with base boost. P\mn‘?ull aKé ‘l‘uhe: ln audio systein.
Fregquency Tesponse essentially flat, fm:'“'so w 14,00 iy

in, perfect tune. Pnono col

t .
) used in commercial radios sclnnf in l{le 3400,

An cxcellently engineered chassis for radio seta of tl
(mlveu hmalk-st 540 to L
alibrated slide rule dial, variahle tone control. i-‘requcnry roupomu- 80 to 14,000 CP:
I‘ush-pull BKa audio -gnh-m Qutput tranaformer matches 500 ohm line. A terrlfic value

complete with tubes, but less speaker. Brand new factory care
I

Line fo volce coll matehing fransformer £2.30. extra.

graph pick-up or & r.;"yuul

nr dynamic mike. Makes
ny radio recelver

stem, record plnyer or recordin lmplmer,

leu broadeast quallty, Has fader control

from mike to recurd, simulating a regular

brosdeast statlon. This is & powerful model:

11-TUBE FM-AM CUSTOM REC. using 23585, 125J7 and 35W4 tubes,

Pricea with tubes and WiFing instructions.

CHASSIS Works on 110 volts AC-DC. Crystal mike
s‘ 10“ vALuE :mllyde:kd:ff\:l)?e sv:ﬁ::-pﬁlonu g“u?:’llltor:'?-ex
McGEE's $595ﬂ TELEVISION
K SALE PRICE ——
womeL 5e" 45050 mod L Mgt CHASSIS s 5 .95
Model $-56 Hallicrafter, high fidelity, 11 tube AM-FM Radio receiver chassis for custom 5coo'|

ectlon oh rear evialon Chasals Model GVZao

12x17. Has

hm'nmu' 10 Ci is 81
R IR 88| ne
PS. Wide vision accurately BT -etih e H12 Ch oy
on broadcast band. Oul ‘F ,
two for AM and two for FM. 'I'hls ‘l V.he
Better get your order in e-rl%

5 u: $600,00 class. The roxul-r

ts and over 130 amall parts

lnd Ceramic Condensers) no colls
or Transformers or tuning unit. Sweep and
me. _circuits are all partially wired up,
nln T.V. Chassis ':: idea) 6 rbuw student

llt'lllr‘h het on this chassis is $110,00. However, a lucky purchase, enables ua to offer and  cxerimenter butlding
these brand new, factory cartoned =-50 ll-llicr-nnru Chassis, complete with tubes and your own set using (hlu chaasis to atart

evperation 1nnlnlct|un|. ly leas speaker. Speaker matching Transformer from. Furnished with a 1948 regular 83.00
500 OHM 1o voice eojl l‘llthl 25 Ihu Supreme lelclunns Television Manual,
Model 5.35, Hall tube FM:AM radio chassis for custom Inuulll- which has a ete schematic of this

chassis as well as 0 pages of service in-
formation.
1 yuu want to plly wun Television here

«c and FM, B8 to» 108 me, Accurlu-l

ance
rnaworlh GVZSO q’-rﬂally hulh. up Chassis
and 48 Supreme T.V. Manual sli for $8.93.
lm;lugs pastage for 14 lbs. GVZBO Chassis
only $2.9

OUTPUT TRANSFORMER
HIGH FIDELITY
20—20,000 C.P.S.
SCOOP PRICE

6' EACH

Why pay $20.00 or $30.00 for an output.
supreme uality apd high Adelity oulpnz
transformer. Dealgned Io mnu:h i
rlates u—ﬁl(l 2—8V8, .
AB, to 250 anl 500 ohm; w th 107
feedhack wlmling Housed in a compound
filled case; 37,%41,283% Actu
& Ibs. If you want the bhest qual from your
audlo system, order this transi ormer. Re-
sponsg essentisily fiat from 20 20,000
eycles. We have tried several hlgh fidelity
outputs in our lab and find this to be the
best value. Even { ouxh yuur amplifer onlv
puls out 10 of 15 watts, this 34 watt job
is what you should ha\e Connecunz instruc.
tlons are furnished. Stock No. A-403, shl

PInT welZht 8 Ihs, Net price. .. ... . $8.

"THEATRE
QUALITY

AMPLIFIER
KIT
$75.00 Value

ONLY

045

C‘""?‘ le 15 wall true-fidelity audio ampli-
fier kit. Response essentially flat from 20
to 17,000 cycies. 1npuu for crystal mike
and_any phono pick LTY8
or General eleclﬂr vnrhble relucta;
tone controls aml fader controi.
fidelity wax imp: nated outpui,
4, 8, 168, 230 and 500 ohm line. Complele
with’ 7 miniature tubes. (PP ﬂAQ'i
Dl mm photo and assem
eady pinched chamsis, Mt mode)
9%, Lah. wired and tested
s recommendml. Altee 13-
t $63.00.

Kit Model ME-3 Rame as ME-13R, excepl
has push-pull LG Otpul tube. Giving 34
Walts of Audio. Weight 20 Ihs. Net $34.98,

12-WATT
*:l AT $1655

Kit Mmodel TM.12 I2 Watt
Amnllllcr l\ll tdeal for high o ity record
ell as public address or record.

lng‘ anu-uﬁ Matched col |ponenl. parns.
Ready  punc hed chassis One control
fades (', phuno  to rophone. Gain

mic
enough [.nr rr)ul:ll or dynllml(‘ mlcmphone
10 M 3. Po er Transformer, for 110 Volt
AC 60 Cycle ugemuan I’rlred complete with
tubes, 2—HV 2—=12A and _rectifier.
Diagrams_and photos furnmu—d, Weight 8
Ibs. Kit TM:12, Net $10.95.

8 WATT AC AMPLIFIER KIT $8.95
WITH PUSH PULL 6A O

UrTI e Audio Ampllner Ior
110 volt AC oper: l nputs for mike and
phono pmmn c-luwr crystal or variahle re-
Inﬂu\ce type. \arlnhle tome and fader con-
n_ahes 8 to B Ohmn
speaker. Ready runthrd Ch als similar in
appearance to own above.
Price mrlndn ‘o sy 10 rullow dlagram and
tubes. AX7, and 3. This
amplifier vull niske a fine audio aystem. Res
member this is not any ordina AC-
Amp, hut an AC job with 75 Mill Power
"rlm\l‘ormen Kit odel TM-8, Wweight 10
| et $8.98. Crystai Mike & Desk Stand

4 ’5 extra. 12 Inch Ainico V PM Speaker
$4.98 extra.
S-WA'I’T AMPLIFIER KIT $6.95

d any phono pickup crystal
or variahle relucum‘e Qutp nr tr-nlfor!m"'
m voice mil Has tone an
Tllll is a complete Kit with
ready punched chassis and easy to follow
dingram. Eve?—thlnz furnish Including
tubes. 2-350B5, plus ﬁ}e-
lenium Hectln er, Offered n the unull)r
of a single output type r odel
tM-4, weight & lhs. Net $8.93. Crylt‘l
Mike and desk stand $4.93 extra. 12
PM Sreaker $4.93 extra.

20-WATT AMP KIT
$15.9
PUSH-PULL &Lé

udlo Amplifie
with I‘u]l I35 Mill Power
Transformer for 110 AC operation

e reluctance pick upe. Tone and fader
rvy duty Universal Qutput
m match any speaker. 4—8—
16=250 and 500 Ohms, Ready punched
chassis. Easy to follow dia .
with Tubea, 2-—-8L6, 2=7N
Mode! TM-20, weight 20 1 N

Crystal Mike & Desk Stand extra.
Speaker recommended Model CBAIQ“ $12.9%
Ext!

A,

SEND 25% DEPOSIT—BALANCE C.O.D.

MCGEE RADIO COMPANY e Fon, Vovan St W 1227 McGEE ST KANSAS CITY, MISSOURI

RADIO-ELECTRONICS fer
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= DONT LET OTHERS PUT )’0//
_our of THE Pfarﬂﬁf

Here's How CREl Home-Study Training Prepares You NOW For
a BETTER Job and a Secure Future in Radio-Electronics and Television

CREI Courses for Every Radioman Keep You Ahead of
Competition—Earn You More! Never before have so
many men like you had the opportunity to step
ahead into better-paying jobs and enjoy lasting
success. Men with up-to-date technical training
are needed in every branch of radio-electronics.
That’s because radio’s manpower has not kept
pace with radio’s technical developments.

What are you doing to meet this need for highly
trained, expert technicians and engineers? You
must improve your technical knowledge not only
to qualify for the better job you want, but to hold
the job you now occupy. CREI offers you a proved
program of techpical self improvement that you
can study in your spare time, at home. The same

If you have had professional or amateur radio ex-
berience and want to make more money, let us
prove to you we have the training you need to quali-
{y for a hetter radio job. To help us answer intelli-
gently your inquiry—nlease state briefly your baeck-
yround of experience, cducation and present position.

Capitol Radio
Engineering Institute

AnAccredited Technical Institute—Foundedin1927

Dept. [85-A, 16th and Park Read, N. W., Washington 10, D.C,
Branch Offices: New York (7) 170 Broadway « San Francisco (2) 760 Market St
MAY, 1949

tvpe of practical, down-to-earth training for
which thousands have enrolled since 1927,

Remember, too, there’s a CREI course for you.
No matter what your radio experience—CREI of-
fers complete training in radio-electronics for any
man who wants to improve his ability and his
chances for advancement. You can “go all the way
with CREI” from introductory basic principles to
advanced training and on to specialized engineer-
ing subjects.

Read our new 32-page booklet . . . then judge for
yourself. There is no obligation. You are already
started in this field. Find out how you can rapidly
prepare to advance beyond your present level.
Send the eoupon NOW!

VETERANS! CREI TRAINING AVAILABLE UNDER G.l. BiLL

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Road, N, W.. Dept. 145-A. Washington 10, D. C.
Gentlemen: Please send your free bouklet, “Your Future in the
New World of Electronics,” together with full details of your home-
study training. 1 am attaching a brief resume of my expcrience,
education and present position.
Check ficld of greatest interest:
[ Practical Radio Eugineering

~J Broadeast Radio Engineering 1 Television. FM & Advanced AM

(AM, FM. TV)

Servicing
71 Aeronautical Radio Engineering ] Advanced Electronic Communications
7] Practical Television Enpineering ] Radio-Electronics in Industry
1IN Yo haona0 6080000056008 0800008304 DAGEA04a 6406000800060 0EAS
(31113 4 O ¥e5 5a 5o 608 66 8005050 60 5803 BOB00 B0 800 DA BBABE 600 A0 A0 bE :
CITY ..ot ZONE...... STATE.......... ’
(]} AM ENTITLED TO TRAINING UNDER G. !. BILL :

cercccccacaa EEE L meseaceasnccacscansanasd

. . . [ ]
www americanradiohistorv com
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BUFFALO RADIO

BARGAIN COLUMN

$6.95 TAKES ALL THREE
BIG BARGAINS “A"

BANDSWITCHING TUNING TUR-
RET made by Western Electric. Covers
4 bands sbove 100 MC. All colls wound
with =14 silver-plated wire. Complete
with tunlng c¢ondensers and powerful
electrle driving motor. Diagram  in-
cluded. UNE OF OUR_MOST TEI-
RIFIC VALUES-—ONLY $2.95.

AUDIO AMPLIFIER — Brand new.
Push-Pull stage triode amplifiers having
2 of the valusble and scarce ouncer tybe
audio transformers that sell for over
$10.00 each. Neat sluminum case, fully
enciosed (largest dimenslon 6 inches).
Yerfect for intercom system, phono am-
plifier. mike smplitier or stnal tracer
ampiifier for testing radio sets. A sen-
sational bargain at only....33.40 each
DUAL METER—One 3¢ uA and one
200iLA Inovement In the same case. This
tpeter I8 ldeally suited for nse as a
comhlnatlon modilatlon pereentage and
carrier shift Indicator. H desired the
movements ma¥ he removed from the
care and used separately for voltmeters,
ohmineters, meters, etc. All meters are
in perfect operating conditlon, but 2
few have cracked glasses, This super
value costs only . $1.95

$9.95 TAKES ALL THREE
BIG BARGAINS “B”

HOME WORKSHOP AT BARGAIN PRICE.
Accurate and precise 2 specd guaranteed
hobby lathe, the essentlal machine for
the hume workshop. sturdy enough for
light productiun work or factory standhy
service. Supblied with 567 of belting for
connecting  to { av electric
mutor or power take.off. Also Included
in this unbelievable offer are suc
cessories as a 142”7 drill chuck with
cially hardened tool steel jaw
eleefric furnace high speed grindin®
wheel, a cotton bufing wheel with a
Large aupnlr of bufling compound, and a
steel wire seratch hrush, Your cost
.00, Sole m‘c}mn agent. Distributor
inyuiries invited,
SENSATIONAL, FASCINATING, MYS-
TERIOUS SELSYNS. Drand mnew Sel-
syns made by G. E, Company. Two or
more connected together Work perfectly
n 110 ¥ A.C. Any rotatiun of the shaft
of utie Selsyn and al) others connecled
to it will rotate exactly as many degrees
in the same direction. following uner.
ringly as if the units were connected
together by shafiing Instead of wire.
This is true whelher you wist the xhaft
of the master unit a fraction of a revo-
Juijon or many revolutions. Useful for
indienting  direction of weather vanes.
rotating directional aniennas., or con-
trolling innumerable operitions from a

distance. Com- -
plete with dia- =S T
! || il

gram and Ine i
structions. TFer ]}
Matehed Pair "
$4.93.

Ll e

STROMBERG CARLSON
Power Switching Relay Box. Neat
314x4x5%"” Stecl case with tight
fitting cover finished in Strom-
berg's usual beautiful checolate
color crackle finish........ $1.00

SUPPLY, 219-2121

| BRAND NEW APN1 14-TUBE
ELECTRONIC ALTIMETER

This famous 18x9x7 CAA approved unit.
which weighs only 25 Ibs. without plugs ur
cables, Iizht enough for the smallest plane,
cont the gov't $2000, and includes a trans-
mitter, a recelver, all tubes, altitude indica-
tor, altitude limit switch, and two €8sily In-
stalled 117 antennas. Working on the radar
prhlrlxlt the receiver measures the absolute
altitude from 3 to 4000 feet with

enough for biind landings. ln addition the
altitude limit switch gives an alarm if the
plare’s helght varies more than 10 feet from
any readjusted value. This unit might also
Ive used o warh boals of sny obstacle that is
gﬂsl.hneolr course. 12V. $73.00. 28 voit model

recision

AT LAST
YOU CAN
AFFORD A

be Labura-
tory Standard ;'"ug'“:d""
Signal Gene- O ths WD OLe
rator (that with 400 cycle
20ld new, n-
FOH,Boonton,
N. J.. for $310.00 net), iz avallable in per-
fect condition for 23 to 00 cycles, 113V AC

now this is the sort
ment. discriminating
buyers have only vainly Im&ed would be rec
1eased at a bargaln price. Worth every cent
the manufacturer asks., but available FOH
Buffslo while our limited supply lasts for
only $79.95.
Such companies as Admiral Corp. and John
Meck. Inc., have ordered from us and res
peated many times on these 78 generators
for use In their labs and production line

testing.

Yace % 0002, 1.7¥4, 1-VR 150-30, 1.7C7,
and 1.7CS tubes. Ouiput continuously Vari-
able from 0 to 100,000 Microvolts.

YACUUM TUBE
VOLT-OHM-CAPACITY METER

There are more features engineered into thin
all purpose Instrument than in any other
instrument on the market regardless of price,
1t was designed not on m present
conditions but to be readily adaptable to
future nceds. At the sensationaily low price
of this precision instrument no school, plant,
ialy or service shop need deprive Itself of
the *‘new look’® in measuring equipment.
Here are a few of the many features of this

of tobr

-]
£
£
[
B
ora
e
"
3
&l
L]

r
0 to 1000 V
high &8 1 megoehm

)
AC voltage ranges from 0 to 1000 V
(No dry dis¢ rectifi¢r to age

Cy
of this VACUUM TUBE
VOLTMETER)

l s € Resistance ranges from
2/10 ohm to 1000
megohma,
e 4 Capacity ranges from
to 20 MF

SELENIUM RECTIFIERS

(May be used at
lower than

e1.2 ampere. 30
taliove can

oltl Ll L
200 volt 1108
250 MA o Volt

i1
METER RECTIFIER—Full wave, may e
used for Fenlacement. or In construcijion
of all types of test cuuipment—$1.28.
Half Wave—90c,
CERAMIC INSULATED VARIABLE
DENSERS

I
AIR CON
350 mmtd, §

mi $2.90
100 for $. 00
15 mmf $.35-10 for $2.90
100 for $23.00
2% mmf 35—10 for $%$2.90
100 for $23.00
3s mmf $.40_10 for $3.40
100 ¢ $28.00
50 mmi 45—10 for $3.70
100 ¢ $30.00
75 mmf $.50-10 for $4.40
100 for 18.00
100 mmi —10 for $4.50
100 for $39.00
140 f .80—10 for $7.40
100 for $64.00
180 mmi §1.00—-10 for $8.50
0 1 $70.00

10 or
2 Gan® 140 mmi $1.60—_10 for $12.50
100 for $100.00
Buiterfly condensers. rotor has dounle
rni’l Learings amnd a 3 4% shaft.
15 mmi. per section $.50—10 for $4.50

100 for $40.0C
30 mmf. per section $.60—10 for $5.50
100 for $50.

50 mmf. per section $.70—10 for $6.50
100 for $60.0
Manufaciurers and distributors write
fot prices on larEer quantities.
WE HAVE OVER 250.000 VARIABLE
CONDE ; IN STOCK.

RADIOMEN'S HEADQUARTERS ==

ange for bal.
discriminators.
o lsolating resistor built into
1 probe.
o Sturdy finish hard
W <l
This outstanding devetopment nf one of the
leading manufaciure of test equipment
costs only $39.50 cumplele with all leads.
ax illustrated.

‘ $7.05 TAKES BARGAIN“G”

(All three items below)

ALUMINUM GEAR BOX 18x8x7 that
contnins 1wo powerful electric motors
and two matched gear trains, 82 gears
in all varylng In size from ¢, 4
Inches In diameter. This unit is readily
| converied to rotate in beam antenna or

any other similar use. .. .. IR (-]

SIGNAL CORP INTER-

CONNECTOR RELAY BOX 730A

This valuable unit, made by Bell, and
more amillariy known by the U, S.
Army designation BC818. |a En::nm} |,r‘|

e Azerocent
al ng FM

highl lished ajuminum case 814
; I: % .p:nd contains i 50 mid. of con-
denser capacity, sensitive relays, re-
SiAtOrs. an rminal strips. T BOV:

d te Orde
eral at the giveaway price of only . $1.9%

1 REMOTE CONTROL UNIT—
Aluminum case 4 X 3 x 2
containing 2 potentl.
ometers. triple pole switch.
4 knohs. phone jack. gear
mechanism and revolution
counter. Including B prong
JAN connector o fit Lox—
$1.39,

TOGGLE SWITCHES

mher

jingle Pole. Singte Throw ... .38c

ingle Pole, Double Throw 45¢
SW. 1. ouble Pole, Single Thiow . S7¢c
$W-14—Double Pule, Double Throw . .. .8%c

Genesee ﬂt,, D‘ept.hE' E,HUFF."'-'*-LO 3,

COMPRESSED AIR
INSTANTLY, ANYWHERE

Portable Alr Compressor
d storage tank. Rug-
gedly built of best ma-
terials using Lifetime lu-
bricated ball-bearing on
connecting rod and oll
impregnated main bear-
ing on shaft. Unusual de-
sighforeverelilminatesvalve
troyble, the most common
fault _in_air compressors
PATENTED unique air in-
take system increases efi-
clency tremendously over
other compressors so chat air cutput 18 much
greater than that from larger compressord
powered by heavier motors. Will deliver appr.
3500 cu. in air per min. at maintained
pressure of 30 ibs., or wili inflate a 30 Ib.
truck tire in less than 1 min. Comnhiete with
100 1b. gauge, fingertlp adjustment ailows
setting of output Pressure at any value,
which will automaticaliy he maintained.
Works from any !4 H1'. motor. ['setul for
spraying paints or lacquers., disinfectant
Insecticide: nnealing or hrazing with nat
Ing tires, ete. Price $14.50
postage prepaid anywhere in U.S. Efficient
adjustable syphon type Epray gun complete
with 12 ft. of 100 lb. tested hose for only
$7.75 with pint container, also prepaid.

1949 MODEL
MUTUAL
CONDUCTANCE
TUBE TESTER
$52.95

No possibility of good
tubes reading “°Bad'’ or
bad tubes reading °'Good’’
as on dynamic cunductance
testers or other ordinary
emission testers, Attractive
panel and case vqual (o
any on the market in_ap-

pearance . . . Large 414*

meter . . . Calihratedq micromho scale as
\fwuen as a Bad-Good scale . . . Front panel

and complete switching flexibility allow all
present and future tuges L Y, ' re-

o n tube
. . . Indicates gas content and detects
&l n each individual section
of all loctal, octal and miniature tubes in-
cluding <old cathode, magic eye and voltage
regulator tubes as well as all ballast re-
slstors. Name of the nationally known
manufacturer withheld bhecause of special

“ich'—Sloping front counter

... - $52.95
'bhed
portable case. ... g ce.. 37.95
Bullt-ln roll ch I elther of
above $3.00 extra,

SENSATIONAL VALUE IN
AC-DC POCKET TESTER

This anslyzer, featuring & sensitive repulsion
type meter houssd in a bakelite case, repre-
sents the rulmlnation of 15 years achieve-
ment in the instrument fleld hy a large
company specializing in electronic test
equipment.
Specifications of the AC-DC Model
Volt-Ohmmilliammeter:
AC Volts—1-25, 50, 123, 250
DC Veolta—0-25, 50, 125, 250
Milllamperes AC—0 to 50
s DC Milllamperea—
0 to 50

Ohms Full Scale—
100,000

Ohms Center Scalse—
e 24‘1)0
apacity—

.05 to 15 Mfd.
Total Irice. prepaid
anywhere In the USA
—%$7.00. Simllsr DC
Meter, lacking the AC

ooerated ranges of
sbove, $5.30 prepald.

OUR PE-109 DIRECT CURRENT
POWER PLANT

This power plant consists of a gasoline en-
zine that ts coupled to a 2000 watt 32 volt
DC generator. Thiz unit is ideal for use in
locations that are not serviced by commercilal

wer or to run any of the surplus items
that require 24-32v-DC for operation. The
wrice this pawer _}ﬂllll tested and In good
conditton §s unly $78.95 F.0.B, Buffalo, or

we can supply in strictly ‘‘as is*’ conditlon
for $58.9%

.0.18. New Yorkt(e:lu!. These l1at-

determine

— rOmMeof the same
ve brought o Buffalo for testing
. We do not recom-

except for quantity purchasers. We can al

nléppiy A converter that will supply 110v
AC the abave unit or from any 32v
DC source for $12.93.

www.americanradiohistorv.com

N. Y.

SAVE HOURS OF HARD WORK
« o« o the jobL in minutes with & BUFRAD
socket Hole Punch,
Cut clean Becurate holes for sockets, plugs,
ete. Cutting holes in  radio
chassis (s simple a8 cutting butter with &
hot knife with a BUFRAD nch. Just insert
the punch In 8 14" hole and turn with an
ordinary wrench. In a minute or less you
can complete a l]oh which often takes an
hour with the old -drilling, reaming and
Aling’’ methed. With BUFR,

unches
¢An make 13 5 Y

different sizes of openings

from 10* o 2147 diameter,
14977, Sg’". 347, Vg’ Size. .. .. ..... $2.08
L1e 1a”, 15/92% Tdj160
5660008000 3:10
5.95

200 ohm, 25 watt Clarostat hea duty
rheostat. The perfect size for tube teaters,
also ureful in series with 110 volt line
contrulling such units as electro-plating or
maodel traln power supplies, battery chargers.
and for varying the Rec'd of motors. In-
numerable other uses. Regulal price $5.20.
Your cast ¥

"'P.M. SPEAKERS"
Latest type PM Speaker In a

!ullr-enc used finished metal
cabinet. This sheaker and

receivera. and
make perfect
mote stations, Our Price
$4.50. Including outpui
transformer . ... .... 94,
SPEAKERS—These PM sheakers are the finest
that are available. Al have heaVy oversize
Alnico V. magnets

-
5'!“"‘6\:" . .
7" (Car Radio Side)
B~ 10 oz...

AUTO-TRANSFORMER--Steps U
steps down 220v to 110v—$1.93.

FIL. TRANSF.: 6.3v, 3 Ampe.—$1.3%; Uni-
versal Qutput Trans. 8 Watt—8%9c: 18 Watl—
29; AUDIO TRANS-
11-T9c; S.
i tiatt
&
for AC-DC_ s c; M J‘sronnn
for T-17 Shure microphone, simtlar o UTC
ouncer lype—$2.00. Stancor SB or DB mike
to line or grid—%1.9%,
POWE| TRANSFORM ERS—Haif-shell IYDG.
110V, 80 c¥. Cenwn‘gn HV winding.

110v, or

Specify either 2.3 or V filament when
ordering.
for 4- 40MA, 5V

tube sets—8350V,
or 8.3V, ... .0

tube sets—850V. 45MA. 3V
or 6.3V. . ...... e aiaas
tube mets—875V. 30MaA, 3V

.. .$1.49
1.78

-
$pinind
SHBUANBRUR.
X WLa-ndaa

g . B
3A. 2.3V-3.5A. 2.5-10.5A. o
Fol J‘\)-l 1 tube sets—700V, 5V & 6.3V-

BUFRAD CAR-RADIO
ANTENNA

¢

BR1 BR? BRY BR4 BRS

All of our car radio antennas are made of
triple plated Admiralty Brass Tublog, com-
plete with low loss shieided antcona leads
and high quality Atlings.

$IDE COWL—BR-1, 3 sectlone extend to 667,
Your_ price—single’ unit—$1.60; in lots of
12—%$1.38 ea.

SKYSCRAPER—BR-2Z has 4 heavy duty rec-
tions that ¢xtend 087, This super-aerisl
must be seen to be fully appreciated. Your
l'rlvo—’ single units—%2.90; In lots of 12—

.25 ea.

TILT ANGLE—BR-3, may be adjusted to all
body, contours, 3 sections extend to 667,
single unit price—$1.7%; 12

$1.50 ea,

VERSATILE—BR-4, single hole fender or top
cowl mounting may be adjusted to conform
with all body contours, 4 sections extend to
56”7, i\nmﬂe unit price—$3.00; 12 lot price

=$2. ea,
THE MONARCH—BR.5, single hole top cowl
to 567, Single

Tot price—

RADIO-.-ELECTRONICS for
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get started toward a
profitable, exciting future in

k TELEVISION

S RADIO-ELECTRONICS

3

e

Get the facts about our

W88 GREATEST OFFER IN 17 YEARS

\"‘
Here's your big chance to get started foward FASCINATING WORK 0SCALLO-
. GOOD MONEY . . . a THRILLING FUTURE! Mail the coupon today. SOt
See how YOU may prepare 1o tie in your future with a field that includes
one of America’s fostest-growing new industries—Television. You'll
find aut, too, about the many other thrilling opportunities in FM Radio

. Aviation and Broadcast Radio . . . 2-Way Taxi, Truck and Police
Radio . . . Industrial Electronics . . . even the chance to start your own
profitable Television-Radic Soles and Service business. And to top it
all, you'll see that you don't need to know a thing about this subject at
present—that NOW you can get the very training and slarting help you
need by means of our GREATEST OFFER IN 17 YEARS.

41 N Scid for FREE cujormation

See HOW—in your awn home—DeForest's Training, Inc., now METER

MODERN brings you one of today's most complete combinations of major e
home training aids, You (1) Learn-by-Reading from well-illus-
CHICAGO trated lessons. (2) Learn-by-Sceing from D.T.1.°s exclusive instruc- -9

tive Home Movies. (3) Set vp your own HOME LABORATORY
where you Learn-by-Doing from 16 shipments of Radio-Electronic
LABOKATORIES parts which you vse and KEEP to work over 300 instructive,
fascinating projects. This includes building the veluable 6 tube
i “Superhet” RADIO, commercial-type OSCILLOSCOPE,
awide vuriety of  R.F SIGNAL GENERATOR, and Jewel-Bearing MULTI L Seihl
commercial equip- METER, pictured at the right.

Train guickly, uslng

ment. 0. T. I.'s new You may use this test equipment to help you earn real
laboratories are money—both in yaur spare time and later when
working fulltime in the field. Get complete facts.

among the finest aof Wil vopon tody!

thefrkind, Ample in-
structors . . . every EMPLOYMENT SERVICE

3 P d When you complete your troining, our
major fraining ad- effective Employment Service is available
vantage. Write for 1o you without exira cost—a grand aid 1o
help you get staried.

YOU BUILD and KEEP”
THIS EQUIPMENT TO
WORK OVER ‘300
HOME EXPERIMENTS

details.

6-TUBE RECEIVER

B !
You also vse HOME MOVIE MAIL THIS OPPORTUNITY COUPON NOW!

includes the

tp. 1.1, alone,
. Exclusive OVIES . .
,aD. Ts lm°,|eﬁt<“'e \raining uld:ul‘ faster, easief DeForest's Training, Inc. I
use.of teday ‘| arn important fundamen i march, 2533 N. Ashland Ave., Dept. RC-F5

to help y:‘“hn::nn advantage 10 3¢ E:l:“f —_ o remarkable Chicago 14, lllinois l

ot heme. thidden ach —~
and other !ush;u::'gu” that speeds youUr pregre Without obligation, send me plete facts showing how | may make my l
hame training a4 start in Television-Radio-Eloctronics. I
o Name. & vna 7Y CLETY DRy l
DeFOREST’'S TRAINING, INC i

e , INC.
Stroet. . . - ™ p— petvivs A APtigs vy vwsiyom I

CHICAGO 14, ILLINOIS

Affilialed wilh the DeVry Corporalion, Builders of Electronic and Movie Equipment o L i mepiss AN l

MAY, 1949
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Model 200 in
oil-bakeiite
roll 1op
carrying cota

RANGES at 20,000 ohms per volt DC,
1000 ehms per volt AC YOLTS:
AC & DC-2.5, 10, 50, 250, 1,000, 5,000
DC CURRENT:
10, 100, 500, MA—10 AMP—100 MICRO AMP
OHMS:

0-2,000 (12 center), 0-200,000 {1200 center),
0-20 MEGOHMS (120,000 ohms center)
DECIBELS:

(5 ranges) —10 to -+52 DB

SIMPSON
ELECTRIC
COMPANY

5200-5218 W. KINZIE ST,, CHICAGO 44, ILL
In CANADA. BACH-SIMPSON, LTD., tONDON, ONT

JOHN H. POTTS, engineer, editor,
author, and publisher, died March 16,
at the age of 56. A heart ailment was
the cause of death.

Mr. Potts was a graduate of the Uni-
versity of Chicago, in which city he was
born. He came to New York in 1918 and
worked as engineer with RCA, General
Electric, Westinghouse, and Sperry be-
fore entering the publishing field.

He was best known to engineers a
editor and publisher of Audio Engi-
neering and editor of its predecessor,
Radio. To amateurs he was equally well
known as the founder and publisher of
the amateur magazine CQ.

' DANGEROUS SURPLUS equipment

iz reported from Michigan, where the
State Police have broadcast a warning
that more than 1,000 war-surplus radio
sets have been sold with detonators at-
tached to them.

——The Radio Nonth———

According to State Police Commis-
sioner Donald S. Leonard, the sets are
IFF models BC-647-A and BC-966-A.
Some of them have tubes six inches
long and three-quarters of an inch in
diameter, containing a detonator cap
and a quantity of TNT, the purpose of
which was to destroy the set should the
enemy attempt to open captured equip-
ment to seek informuation about its con-
struction.

How the sets got into the surplus
market with their detonators in place is
not known. There have been sporadie
reports of single sets discovered with
detonators intact, and Australian ama-
teurs were warned a few months ago
that a quantity of IFF transmitter-
receivers already in their hands were
dangerous and would blow up if any
attempt were made to open them. The
explosive charge is small, but quite suf-
ficent to injure any would-be investi-
gator very seriously.

TELEVISION ANTENNAS cun be ve-
moved from apartment house roofs if
they were not authorized by the land-
lord, an all-tenant jury ruled in New
York last month.

Mrs, Estelle Sherer refused to pay
her rent for two months because the
landlord took down her TV antenna.
The landlord tried to eviet and Mrs.
Sherer counter-sued for three times the
value of her receiver, saying that the
removal of the antenna was a *partial
eviction.” The superintendent had given
his permission for the installution, she
testified, but last December an ofticial
of the owner corporation removed it
from the roof.

In charging the jury, the judge stated
that the superintendent could not per-
mit an antenna installation because he
was not an officer of the corporation.
Furthermore, he said, referring to Mrs.
Sherer’s claim of partial eviction, the
roof was not a part of her rented prem-
ises, and therefore she could not be
“evicted” from it.

| Left—Examining a detonator taken from a surplus set. Right—A closeup of the detonator.
RADIO-ELECTRONICS for
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The Radio Menth-——

EDWIN H. COLPITTS, 77, retired
vice-president of Bell Telephone Lab-
oratories and inventor of the Colpitts
oscillator cireuit, died on March 6. Dr.
Colpitts held 24 patents and was noted
for his work with magnetic coils, his
efforts in adapting electron tubes for

long-distance telephone cireuits, and his
studies of capacity unbalance between
adjacent telephone-line pairs.

Dr. Colpitts’ telephone work began in
1899 when he joined the American Bell
Telephone Company. He worked with
the Armed Forces in both World Wars.

A. ATWATER KENT, at one time
world’s largest manufacturer of radio
receivers, died in California March 4, at
the age of 75. Atwater Kent’s original
radios were perhaps the only broadeast
receivers ecver to use ‘breadboard”
mounting. Beautifully finished com-
ponents were mounted above the board,
and the wiring was carried in grooves
on its underside. Turning to more con-
ventional sets, he stepped his production
up to a peak of 6,000 receivers a day,
selling $60,000,000 worth of sets in
1929.

DR. HARVEY RENTSCHLER, re-
tired director of the Westinghouse ex-
perimental laboratory at Bloomfield,
N. J., died March 23 at his home in
East Orange, N. I.

. Dr. Rentschler had carried on ex-
perimental work with lamps and elec-
tronic tubes since 1917, when he joined
the Westinghouse staff. Before that he
had been a professor of physies at the
University of Miscouri for nine years.

He was the author of numerous con-
tributions to scientifie publications,
chiefly on electronic tubes and electric
lamps, and was the holder of more
than 100 patents, most of them in those
two fields,

Possibly Dr. Rentschler’s best-known
invention is the Sterilamp, the ultra-
violet light that destroys bacteria in
the air. Less well known, but even more
spectacular, was his feat of refining the
first uranium used in the development
of the atomic bomb.

MAY, 1949

OBSOLESCENCE OF TV SETS will |
not be a problem, said Wayne Coy, |
chairman of the Federal Communieca-
tions Commission last month. The state-
ment was believed to be a reply to the
many rumors that present television
receivers would be useless in the near
future if w.h.{. channels are adopted.

*“The Commission would not be taking
the time to revise the standards for the
presently available service,”
Coy, “if it had in mind eliminating in
the near future the use of these chan-
nels for television service.

“I think this question of obsolescence
of television receivers is something of
a tempest in a teapot. I do not think
that anyone buying a television set to-
day has had a fraud perpetrated on
them. I can assure them that wherever
a television signal is available from a
v.h.f. transmitter, their sets will render
them fine service for many years and
can be converted to render fine service
for them if ultra-high frequencies are
utilized. . .”

TELEVISION ANTIQUES arec already

in existence, it appears. Last month's
National Antiques Show at Madison
Square Garden in New York featured
American items of every description—
pre-revolutionary pottery, Penusylvania
Duteh cupboards, 19th century ball
gowns, to mention a few items.

Right in the middle of the show, oc-
cupying its own small spot, was a 1038
RCA television receiver, one of the first
commercial medels made. Without radio
or phonograph and able to tune only
five channels, the 1938 set sold 11 years
ago for $850, almost twice what a mod-
ern combination instrument would cost
on today’s market.

WINDOW TV ANTENNAS may be-
come more widespread in New York
City as the result of a ruling in Bronx
Supreme Court last month. Joseph Ein-
son, a tenant in an apartment house,
was in court with landlord D. Green-
stein, Inc., to determine whether Mr.
Einson’s window antenna—objected to
by the landlord—should remain. Justice
Eugene L. Brisach ruled that it might
remain, provided the tenant obtained
liability insurance ranging frem $10,-
000 to $20,000 to protect the landlord
in case of any accident attributable to
the antenna.

WWVYH is the call of the new Bureau
of Standards station recently estab-
lished on the Hawaiian island of Maui.
Time and frequency standards are be-
ing broadeast experimentally on 5, 10,
and 15 me. As with WWY, the Bureau’s
main station in Beltsville, Md., W\WVH
is modulated with a standard 440-
cycle A, as well as andio pulses at ac-
curate 1-second intervals. The audio
tone starts at the hour and continues
for 4 minutes, followed by 1 minute of
silence; this sequence is repeated
throughout the hour. Greenwich Mean
Time 1s given in code every 5 minutes.
All transmissions are interrupted for
about 4 minutes on the hour and half-
hour and for about 30 minutes at 0700
and 1900 GMT.

www americanradiohistorv com
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Visit ATR Booth 82
Radio Parts Show
May 16 to 20—Chir.ms

BATTERY

“AH

ELIMINATORS

WA R TN TN N N R M,

for DEMONSTRATING AND
TESTING AUTO RADIOS

New Models . . . Designed for testing
D. C. Electrical Apparatus on Regular
A. C. Lines. Equipped with Full-Wave
Dry Disc Type Rectifier, Assuring Noise-
less, Interference-Free Operation and
Extreme Long Life and Reliability.

427372?272?74

NEW
YIBRATOR

?

hATNE Y\ VY

RUTO RADIO VIBRATORS

A Complete Line of Vib

Designed for Use in Standard anra'or Oper-
ated Auto Radio Receivers. Built with Pre-
cision Construction, featuring Ceramic Stack
Spacers for Longer Lasting Life,

¥ NEW DESIGNS
V" _NEW MODELS v 'NEW LITERATURE

AT l.n-., Eliminator, DC-AC lnverters,
Auta Radio Yibeators

See your Jobber o wnils Juctt
Ameecaw Teowision ﬁ'ﬂru- Ca

L R TN WLV ) N TR T TR JVY
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1949 MODEL

-Weazééc‘z‘ VACUUM TUBE
VOLTMETER KIT

Peatures

New 200 va Meter.
24 Ranges.

New Accessory H.V. Probe makes
Heathkit a kilovoltmeter. (Extra)
New Accessory RF Probe extends range
to 100 megacycles. (Extra)

A new Model V-2 Heathkit VTVM with
new 200 microampere meter, four ad-
ditional ranges — full scale linear ranges
on both AC and DC of 0-3 V., 10V,
30V, 100V, 300V. and 1,000V.
Accessory probe listed elsewhete in ad
extends voltage range 10 3.000 and 10,000
volts D.C. New model has greater sen-
sitivity, stability and accuracy — still the
highest quality features — shatterproof
plastic full view meter face — automaric
meter  protection, push pull electzonic
voltmerer  Circuit. lincar scales — db.
scale — ohmmeter measures 1/10 ohm
to 1 billion ohms with internal bartery —
isolated DC test prod for dynamic meas.
arements — 11 megohm input resistance
on DC — AC uses electronic recrihcation
with GHG tube. All these features and
still the amazing price of only $24.50.
Comes complete with cabinet — panel — three tubes — new Mallory
switches — test prods and leads, 195 ceramic divider resistors and all
other patts. Complete inscruction manual for assembly and usc. Better
start your laboratory with this precision instrument. Ship. Wt., 8 Ibs.

5249

Peatures

® Instant iwit:hin? to plates or amplifier

from front panel
Sweep genaerator supplying
All controls on front panel.
Cased electrostaticly
60 cycle power transformer.
AC test voltage an front panel

panel.
Deflection sensitivity
full gain.

cycles to 50 Kec.

® Inputimpedonce 1 Megohm and 50 MMF.

The Heathkit 5 Oscilloscope fulflls every
i The husky cased power trans-
former supplies 1100 Volts negative and
350 Volts positive. Tubes supplied are two
6S)7 amplifiers, 884 sweep generator, two
CR rtube. Grey
crackle aluminum cabinet and beautiful grey
and maroon panel. Chassis especially de-

servicing need.

5Y3 rectifiers. and SBPI

signed for casy assembly.

An oscilloscope provides endless sources
radio, clectronics,

of expetimentation in
medicine and scientific research.

Derailed instructions make assembly fun

and instructive. Shipping Wi,

Express only.

sweep 15 cycles to 30,000 cycles.
shielded

External synchronizetion post on front
65 Y. per

Frequency response + 20% from 50

variable

110 V.

inch

$ 3%%9(:.0

ELSE TO BUY

24 lbs.

Veow Heathker SIGNALTRACER AND
UNIVERSAL TEST SPEAKER KIT

The popular Heathkit signal tracer has now
been combined with a universal test speaker

at

10

7lot4u¢9 ELSE TO BUY

quality tracer follows signal from antenna

fective parts quicker — saves valuable serv-
ice time — gives greates income pet service
hour. Works cqually well on broadcast —
FM or TV receivers. The test speaker has
assortment of swiiching fanges to march
push pull or single ourput impedance. Also
tests microphones, pickups — PA  systems
— comes complete — cabinet — 110 V. 60
cycle power transformer — tubes, test probe,
all parts and deailed instructions for as-
sembly and use. Shipping Wt., 8 Ibs.

no increase in price. The same high

spcaker — locates intermittenes — de-

Heathkcl”
RF SIGNAL
GENERATOR KIT

$19°°

Every shop needs a good signal generator. The Heathkir fulfills every
servicing meed, fundamentals from 150 Kc. to 30 megacycles with
strong harmonics over 100 megacycles covering che new rwelevision
and FM bands. 110 V. 60 cycle transformer operated power supply.

400 cycle audio available for modulation or audio testing. Uses
6SN7 as RF oscillacor and audio amplihier. Complere kit has every
part necessary and detailed blueprints and instructions enable the
builder to assemble it in a few hours. Large casy ro tead calibration.
Convenient size 9” x 6” x 434", Shipping Wt., 414 lbs.

Weathkcr ELECTRONIC SWITCH KIT

DOUBLES THE UTILITY OF ANY SCOPE

An electronic switch used with any
oscilloscope provides two separately
controllabie eraces on the screen. Each
trace is controlled independenily and
the position of the rraces may be
vatied. The input and outpur rtraces
of an amplifier may be observed one
beside the other or one directly over
the other illustrating petfectly any
change occurring in the amplifier. Dis-
tortion -— phase shift and other de-
fects show up instandy, 110 Volr 60
cycle rtransformer operated. Uses S
tubes {1 6XS, 2 6SN7's, 2 65]77s).
Has individual gain conrtrols, position-
ing control, and coarsc and fine sweep-
ing rate controls. The cabinet and
panel match all other Heathkits. Every
pare supplied including detailed in-
structions for assembly and use. Ship-
ping Wt., 11 lbs.

$34°°

$s87%

Healhki? 3-TUBE ALL WAVE

An ideal way 1o learn radio. This kit is complete
ready to assemble, with tubes and all other parts.
Operates from 110 V. AC. Simple, clear detailed
instzuctions make chis a good radio training course.
Covers regular broadcasts and short wave bands.
Plug-in coils. Regenerative circuit. Operates loud
speaker. Shipping Wrt., 3 lbs,
HS$30 Headphones perset..................
214" Permanent Magnet Loudspeaker..
Mahogany Cabinet.........

RADIO KIT

e $1.00
1.95
s 2,95

B 4
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Jell]|

TELEVISION ALIGNMENT
GENERATOR KIT

Everything you want in 2 television alignment generator. A wide band sweep generator
covering all FM and TV frequencies — a marker indicator — AM modulation for RF
alignmenr — variable calibrated sweep width 0-30 Mc. — mechanical driven inductive
sweep, Husky 110 V. GO cycle power transformer operated — step tyD€ Output attenuator
with 10,000 to 1 range — high output on all ranges — band switching for each range —
vern'er driven main calibrated dial with over 45 inches of calibrations — vernier driven
calitrated indicator marker tuning. Large grey crackle cabiner 16-1/8” x 10-5/8” x 7-3/16".
Phase control for single trace adjustment. Uses four high frequency wiodes plus 3Y3 recifier

split stator tuning condensers for greater cfficiency and accuracy at high frequencies —
this Heathkit is complete and adequate for every alignment need and is supplicd with
every pare — cabinet — calibrated panel —  all coils and condensers wound, calibrated
and adjusted. Tubes, wansformer, rest leads — every part with instruction manual for

assembly and use. Actually three instruments in one — $ so
3 9 ®

TV sweep generator — TV AN generator and TV marker
indicitor. Also covers FM band. Deliveries start carly in
Marcn. Order carly,

110 V. A.C. MILITARY RECEIVER

POWER

Featlikit
SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

$3459
Hsthiny

ELSE TO BUY

SUPPLY KIT

Ideal way o coaverr
military scts. 110 V. 60
cy. transformer operated.
Suppliecs 24 volts for
filament — no wiring
changes inside radio.
Also  supplies 250 V.
D.C. plate voltage at
50-60 MA. Connections
direct_to dynamotor in-

ut. Complete with all

p

pares and derailed in-
55095 scructions.  Ship, W,

6 pounds.

Experimenters and scrvicemen working with a
square wave for the first time invariably wonder
why it was not inttoduced before, The charac-
weristics of an amplifier can be determined in

® Bridge type circuit @ Power factor scale
® Magic eye indicator ® Measures resistance
® 110 V transformer @ Measures leakage

110 V. A.C. TRANSMITTER

POWER SUPPLY KIT

3 h -mica-
seconds compared to several hours of tedious For BC.645, 223, ® :’ff::;‘lg‘ an panel ® Sl:‘::,;’;f:' misa
plotting using older methods. Stage by stage, 522, 274N's, e .
ampliher twsting is as easy as signal tracing. ldeal for powering Checks all types of condensers, paper-mica-

elecerolytic ceramic over a range of .00001 MFD
w0 1000 MFD. All on readable scales that are
tead direct from the panel. NO CHARTS OR
MULTIPLIERS NECESSARY. A condenser
checker anyone can read without a college

The low distoruion (less chan 197 ) and linear
outpur { one db.} make this Heathkir equal
of supérior to factory buile equipment selling for
three or four uumes its price. The circute is the

military  transmiters.
Supplies 500 w0 600
volts at 150 w0 200
MA place, 6.3 CT. at

popular RC wning circuit using a four gang
variable condenser. Three ranges 20-200, 200-
2,000, 2.000.20.000 cycles are provided by
sclector switch  Either sine or square waves

4 Amps., 6.3 ac 4
Amps.. and 12 V. ac
4 Amps, Can be com-
bined t supply 3-6-

$14.50

education. A lcakage test and polarizing voltage
for 20 to 500 volts provided. Measures power
factor of clecerolytics between 065 and 50%.
110 V. 60 cycle transformer operated complete

9-12 or 24 volts at 4 amperes. Kir sup-
plied complete with husky 110V. 60
cycle power transformer, SU4 rectifier,
oil Alled condensers. cased choke, punched
chassis, and all other pares, including
detailed instructions. Complete — nothing
else 10 buy. Shipping Wt., 22 lbs.

instantly available ac slide swiech. All com-
ponents are of highest quality. cased 110 V.
60 cycle power transformer, Mallory F P. filter
condensers. 5 tubes, calibrated 2 color panel,
grey crackle aluminum cabinet. The detailed
instructions make assembly an interesting and
instructive few hours, Shipping Wi, 13 lbs.

with rectifier and magic eye tubes, cabinet, cali-
brated panel, test lcads and all other pares.
Clear detailed instructions for assembly and
use, \Why guess at the quality and capacicy of
a condenser when you can know for less than a
wwenty dollar bill, Shipping Wt., 7 1bs.

e HEATH COMPARNY
... BENTON HARBOR 20, MICHIGAN
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ELECTRONIC BARGAINS fo-

EXPERIMENTERS ««« HOBBYISTS

PE10TC BC645 POWER SUPPLY

[ g NO. 273. Complete power supply
for BC 645. Operates from 12 or
24 Volts. Supplies both AC and DC
e required. Shipping

$3.95

Wat. 13 1bs. Each

DM 35 12 VOLT DYNAMOTOR
NO. 274. New input 12 Voit ot 18.7
Amperes. Supplies 675V ar 275 MA
or /2 above voltage from 6 volts. Ex-

cellent for aute use. Ship. $7 50
.

ping Wgt 11 Ibs. Each
L 1§ F § F ]
HOME WORKSHOP GRINDER KIT

NQO. 230. Easily assembled 110V
l AC ot DC boll bearing fully en-
closed moter from Army surplus
l dynamotor. Purchaser to moke
simple changes and shaft exten.
I sions, detailed instructions and all
parts supplied. Motor opproxis
mately 5,000 RP.M. Ideal for
tooi-post grinder, fiexible  shoft
l tool, model drill press, saw. Ship-
ping Weight 6 Ibs.

$3.95

COLLINS AUTOTUNE CONTROL HEAD
NO. 278. Brand new controls used
on the ART/13, 100 Watt, Trans.
mitter. Types 7, 8, 10, and 11 avail.
able. Get o spare while available
as new ¢ott is over $22.00 each,
Shipping Wgt. 3 Ibs. Price any type

¥ (mention when $4'50

ordering). Each

=

300 MA SELENIUM RECTIFIERS
NO. 209. Roted 300 MA ot 36
Volts, complete with mounting

brackets. Shippin

Wot. 1 Ib, ' 93 ror $1.00

IN90 FEED THROUGH INSULATOR
NO. 276. Heavy duty feed
through, 2” diameter 4 long,
complete with brass hard-

\&oro orl;d gasket. Shipping
gt. 2 |bs.
2 FOR $1.00
IN86 STRAIN INSULATOR
NO. 277. Husky army type 1Va"
diameter, 5Va" long. Brown Ea
porcelain. Shipping
Wagt. 4 Ibs. 4 FOR $l .00

4 G.E. BC 306 ANTENNA

TUNING UNIT

NO. 231. Maiches any aerial to 150
Wast transmitter, used on BC 375. Brand

new. Add postage $2.95

for 20 Ibs.
LB 8 F ¥ §F J§F |
G. €. 1,000 VOLT 350 MA

DYNAMOTOR

NO. 213. An ideal dynamotor for
l mobile operation in taxicabs, police
<ars, sound systems and amateur sta-
l tions. Supplies above voltage from 12

Volts or 500V. at 350 MA from 6
Volts. Complete with starting relay,
and fuses. New. Qur Dynamotor A.
Shipping Weight 72 |bs.

HOW TO ORDER - - »

W o

m

--------d

n

] ——

GIVE PART NUMBER AMD DESCRIPTION...ADD POSTAGE FOR
WEIGHT SHOWN. NO ORDERS UNDER $2.00...WE WILL SHIP C. 0..D:

... BENTON HARBOR 20,

ORDER NOW . . . Alt

| POWER TRANSFORMER Sgeccals
l NO. 226. Primary 117V. 60 cycle.
Secondaries supply 746 v.CT at 220
I MA, 6.3V. at 4.5 A., and 5V. at 4A.
Will handle 13 tube radio receivers.
Supply is limited, order early. Ship.
l ping Weight 11 |bs. each.
$3.95 . . 3 for $9.95
h 1 3 3 _ 8 0 B
T32 TABLE MICROPHONE ¢,
NO. 210. One of the Army’s best,
Builtby Kellogy, ideal for factory
¢all system, public (n‘i:lrem,I amateur
use. Brand new in original cartons.
Add postage for 5 |bs. $2.95
MINIATURE ELECTRIC MOTOR
NO. 211. Viny Deico motor oniy 17 x
I 1%4''x2" 10,000 RrM, Operates trom &
to 24 V. Excellent for mod-
' = efs. Add postage for 1 ib. $2.95
’ 1 & 3 1 1 1 [ |
QUTPUT TRANSFORMER [
NO. 227. Push pull 6Vé's to & ¢« B ohm
voice coil excellent
3for$1.95 &

characteristics,

RCA SATURABLE REACTOR TRANSFORMER
NO. 246. New RCA No. CKV30531 AC

current 750 MA DC current 2 Amperes.

Rated 1.75 henries. Ship. $I .00 *

ping wgt. 4 |bs. Each

12.6V POWER TRANSFORMER
NO. 247. New cased 110 V 60 cy.
Power Transformer. Supplies 440V Ct.
at 60 MA, 6.3V at 2A. and 12.6V at
1 Amp. Excellent for militory sets.

Shipping Wght.
6 ibs. Each. $] -95
RCA INPUT TRANSFORMER
NO. 248. Heavy duty RCA No CKV. >
30529. Input has primaries 00 to 200
l and 25 ohms secondary 250,000 ohms

C.1. Shipping Wat. $l .00

I 2 ibs. Each

FEDERAL POWER TRANSFORMER
l NO. 252. New cased 110V 60 cy.
l Power Traniformer, Supplies 480V CT

at SO MA and 6.3 V ot 2.1 Amps. A
beoutiful transformer, Ship-
ping Wgt. 4 |bs. Each. $l -50

| MILTARY POWER TRANSFORMERS

I NO. 229. Convert your military re~
ceivers without rewiring the filament.
A" type supplies 500 VCT at SO MA,
S5V. et 2A. and 24V, ot Vo A. "B’
type supplies 500 VCT at SO MA, 5V,
| o 2A. and 12V. ot 1 Amp. $rate

whether A or B type desired.
l Shipping Weight 4 |bs. s2.95

WALKIE TALKIE TRANSFORMER

I Na. 744, Carbon microphane input
transformer and output to head.
phone transformer, all in one case,

l excellent for building your own.

Shipping W1. 1 Ib.

4 for $1.00
' LOW PASS FILTER UNIT
No. 637. 3000 cycle cutoff consists
of 3 inductonces and 4 capacitors
l in network, 500 ohms in and out.
Excellent for clipping oll frequen.
¢ies above 3000 cycles. Drown steel

case, shipping Wt. 5 Ibs. $2.50 i

NS
| FM PUSH BUTTON TUNER

NO. 224. Brand new ten push byt~
I ton tuning assembly from Army FM
receiver. Contains 4 gang 100 MMF

silver plated tuning conden.
ser. Add postage for 10 Ibs. $250 EACH

www.americanradiohistorv.com
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BC 746 TUNING UNIT
NO. 257. Plug in tronsmitter
tuning unit from army Walkie
Talkia. Contains antenna ond
tank ceoils, tuning condenser,
transmitting and receiving crys-
tals. ldeal transmitter foundo.
tion. Shipping Wgt.

1 lb. Each $] .OO
(Some as above except trans.
mitter ¢crystal in 80 meter ama.
teur bond $2.50 each)

T30 THROAT MICROPHONE
NOQ. 258. Makes excellent ¢contact
microphone for musical instre.
ment of vibration pick.up. Ship-

ping Wgt. 1 Ib. $1.00 each
Extension <ord with swirch for
above $ .50 each

S N P S e e
BC731 CONTROL BOX |

l . with Weston Model 476 AC Valtmeter l

NO. 208. Excellent buy in motor control
box. Size 8”x10"x5V2".Contains Wes.
I ton 0-150V. AC 3V2" voltmeter, motor l
| starting switch, 28 fuses afl 30 Amp
110V. and 8 fuse holders. Fyses and
I holders alone worth the price. I

Shipping Weight 18 |bs. $7.95
METER SPECIAL |

NO. 237. Brand new Delur Madel
| 3120-800 M.A. D.C. Square 3” o-10 i, l
M.A. basic meter with built n
I ;I;’un'.dgrobnblylthe best buy ever I
offered in o surplus meter,
Shipping Weight 1 Ib. $2-95
N T DT T T
l HEARING AID HEADPHONES

) NO. 216. The Army’s best — eliminate flat
= ears and outside noise. Complete with
transformer for conversion from low to
high'impedunte. With c<ord and plug
complete.
| Add postage for 1 Ib. $1.00
| BC 451 CONTROL BOX
NO. 236, Control box for 274N
transmitters. Contains proper c¢w-
voice switch, 4 channel switch,
power twitth, mike jock and tele-
qraph key.
Add postage for 2 Ibs. $1.98

100 MA FILTER CHOKE

No. 641. Heavy 1.5 henry ¢hoks in

drawn steel case, 50 ohm resists

I ance, conservatively rated at 100
MA. Shipping Wt. 1 (b. 50¢

l FILAMENT TRANSFORMER

l No. 922. 220V. 60 cy. primary sup.
plies 12.6V. at 3.5 Amps, 15.6V gt

1 Amp. Supplies 6.3 at 3.5 Amps

and 7.8V. ot 1, Amp from 110V,

Shipping W1. 8 Ibs. $1.50

PANEL METER
Burlington ©-300 VAC Meter
No. 290. Model 32XA 3'2” round
AC Voltmeter 0-300 VAC full scale.
Scale also calibrated 0-600V. Bakelite
case. A beautiful meter in original
carton. Shipping W1, $3.95

L

QUTPUT and- MODULATION TRANSFORMER

No. 745. Companion transformer
to obove driver. A push pull cutput,
3000 ohms ta 3.2 ohm Xoice <oil, or
to 1250 ohms at 80 MA. A high
quolity cosed unit. Shipping Wt
2 pounds. $1.00

DRIVER TRANSFORMER
No. 651. Couples 3000 ahm plate

to push pull poraliel grids hermeti-
cally seoled. Ship. Wt. 1 Ib. $1.00

I
]
|
/

-
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Feathkil
FM TUNER KIT

475
CABINET EXTRA

A truly fine FM Tuner with the coils ready
wound, all alignment completed — all that
is necessary is wiring and it's ready to play
— uses super regeneratve Ciscuit — 110 V.
GO cycle transformer operated — two gang

es cach element individually.

ur
tuning condenser — shide sule calibrated ; l}_‘:::sg“r driven roller chart.
dial — ewo _tubes — complete instructions 3. Has lever switching for spee .
includicg pictorial enable even beginners % Complete range of filament voltages.
to build successfully.Shipping Wt. 4 pounds. 5. Checks every tube elemt_n!i‘
Beautiful mahogany cabinet for  FM G, Uses latest type Jever sWItCQEs, o o perer.
Tuner (shown above) extra veeeee. $3.75 7. Uses beautiful shagergfoo P
g Large size 117x14 x4” completc:

. 5 he features you want.
5 + . that this Heathkit has all ¢ < Cmodern
A res and you will realize i obsolescence. The mo !

Sp:t:g‘-‘icsi‘;::xdl? — beauty — P! m(:t?:_-“;:m:iful PBad-Good scale, high gquality

. - i ; ower transformef —
B ot er cd oversize 110 V. 60 cycle 1 e e

— rugg i
crer — the best of parts TUEET b controls — quality woo¢ 3Bt ction Rear
finest of Mallory switches — C'"f‘:ﬁlﬁ,g blank spare for future YP h[?e_asimpliﬁed

{ spe tubes inC , d ser up any type
set of sockets for all wpe 10 quick!ly locate and S Y P ine. Short and
driven roller chart “::sr br‘?:;ese,:“miniqmum and saves valuable service U e Heathkit
e n}cx:ic %Io matter what arnnggmﬂ“dgr your Heathkit Tube Checker

open element .C easily handles it. Or ins all the quality — HIPPING
flexible_switching ‘;ﬁ"’lﬁ?‘“ﬂ‘;uh a;ain saves you ;’;‘{J“b‘:ﬁ‘glﬂs now. §NT 15 LBS.
woday. Sec for your few wecks — lbinet — roller chart— scady .

this tube checker will pay for jtself 1n 2

Complete with detail
© wife up and Operawc.

instructions =—— all parts — cal

Hew Heattkit
BATTERY ELIMINATOR KIT

Now a bench 6 Volt power supply kit
for all auto radio testing. Supplies 5 -
715 Voles at 10 Amperes continuous or

Hew Heatbhit

BATTERY OPERATED VACUUM TUBE
VOLTMETER KIT

The famous Heathkit VTVM now in
bagtery operated ty}x. Use it anywhere
~—carry it out for work on aucw

5225.0

SHIPPING WT, 18 LBS.

of solder. Shipping
Wt., 2 lbs. Complete
kit e, $5.98

15 Amperes inerminent. A well filiered
rugged power supply uses heavy duty
sclenium rectifier, choke input filtet
with 4,000 MFD of clecerolytic filter,
0-15 Volt meter indicates output. Out-
put variable in ecight steps. Excellent for
demonstrating auto  radios, ldeal for
setvicing — can be lowered o find
sticky vibrators or stepped up to equiva-
lent of generator overload — easily con-
structed in less than two hours. Com-
plete in every respect.

Hothing ELSE TO BUY

radios — aircraft — boats — any
place where 110V, house cuttent is
not available —= instant warmup —
turn the switch and it’s ready to
operate, Same dquality features, Six
lineatr D.C. ranges 0-3V.-10V..30V.-
100V,-300V,-1000V. High voliage
extended to 10,000 Volts with probe
listed below, Large 200 microam‘pﬂe
meter with shattcrproof plastic face.
Ohmmeter measures from 1/10 ohm
to one billion ohms with internal
battery. 11 megohm input resistance
on DC, AC is copper Oxide rectifier
rype with ranges as above except no
3 Volt range, Complete with all pares,
cabinet, 2 color panel, tubes, baueries,
test prods and detailed instruction

53459
SHIPPING WT, 121865,

Hotking ELSE TO BUY

manual.
0 B SHIP VIA

Hew Feathéic TOOL KIT e o
Now a complete tool ORDER BLANK] oy __Express
kit to assemble your HEATH COMPANY Freight
Heathkit. Consists of BENTON HARBOR, T Best W
Krauter diagonal cut- HI1GAN ==_Sel Lo
ters and pointed nose mic Pri Total
assembly pliers, Xce- CRIPTION mics
lite serewdriver, 60 Quan. o
Wate 110 V. solder-
ing iron and supply

RF Ciystal Test Probe Kil
No. 309. Kit to assem-
ble. RF probe extends
VTVM range to 100
MC. Complete with
IN34 crysal. Shipping
weight, 1 Ib. $6.50

10,000 ¥ H.V. Test Probe Xit

No. 310. Excends
range of any 11 meg-
ohm VTVM to 3,000
and 10,000 Vole ranges.
A necessity for tele-
vision. Ship. wt.,, 1 Ib.
FERT———.. ]

Please Ship C.0.D. . .. Postage Enclosed for—lbs.

Enclosed Find [J Check . .. [J Money Order for———

— =

-

~The HEATH COMPANY
J4 _ _BENTON HARBOR 20, MICHIGAN :

www americanradiohistorv com
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FOUND/

the "MISSING LINK" to

GOOD TV ANTENNA
IHSTALLAT[UHS

MAST CLAMP
LEAD-IN SUPPORTS

Made with POLYETHYLENE

{the vitra-low loss Insulation moterial)

Now you can make any old or new TV
mﬂal]ahon last longer, Yook neater, per-
form better with Ze unique JFD Mast.
Clamp Lead-In Supports. These new
Screw Eye Insulators are JFD-engmoored
to anchor lead-ins firmly in place and
assure better TV/FM reception.

TL100-350
* Clamp with 34" Scraw

Eye for Twin Lead. 1 5c

)
%m

1" Clamp with 314" Screw

Eye for Coexiel 1 5c

DTLIW-!SO

* Clamp with 3V/;" Screw
Eyo for two Twin Leads.

35¢ List

DBRISTLI
3" Screw Eye with wood:
screw threed, for two Twin
Leads. 28c List

Mast Clamps are made in off sizes for all
applications, mdlwduel!y designed to fit
masts from 15" to 2" O.D. Screw Eyes
range from 3!/3" to 12" in length.
Yisit JFD Booth 117 ot
Chicago Trade Show in May
JF) manurscruring ce. ins.

6103 16th Avenue
Brooklyn 4, New York
WRITE TODAY
for Valuable 4-page Bulletin FDBR

© Copyright (949 by JFD Mfg, Co. Ino,

FIRST In Television Anfennas and Accees

All rights reserved, No part of above work
moy be reproduced in ony form except by
wtitten permission of the manufacturer,

| Radio Manufacturers Association has
submitted to the Federal Communica-
tions Commission a formal set of recom-
| mendations for an expanded television
| service for present owners of television
receivers, with future supplemental
high-frequency broadcasting for addi-
tional areas. The 12 v.h.f. broadcasting
channels now in use would be utilized
and expanded as far as possible under
the RMA program and future (u.h.f.)
service and stations would have a mini-
mum of overlap of v.h.f. areas, the RMA
committee =aid.

| The RMA recommendations are:

1 Where practical without undue in-
terference, utilize the 12 v.h.f. chan-
nels in those areas where stations
are now operating or are under con-
struction, and extend the use of these
channels to other areas as soon as
possible.

2. Utilize sufficient u.h.f. channels for
monochrome television so that the
cities capable of supporting televi-
sion and not having any or adequate
v.h.f. channels can have competitive
service. In general, this would re-
quire a minimum of four stations per
service area.

3. Arrange the assignments so that v.h.f.
and u.h.f. coverage will have a mini-

| mum of overlap.

4. Release promptly a plan of alloca-
tion for the v.h.f. and allow this plan

| to be put into effect at once to permit
the establishment of further v.h.f.
stations even though the final alloca-
tion details for the u.h.f. assignment
may not be complete at that time.
The propagation data, including the
advantages of synchronization, now
available for the v.h.f. is adequate
for preparation of such a v.h.f. allo-
cation plan.

5. Provide that monochrome television
in the u.h.f. channels shall use the
same standards as those employed in
the v.h.f. channels.

Radio Corporation of America an-
nounced a net profit of $24,022,047 in
1948. This is equal to $1.50 per common
share, compared with a net profit of
$18,769,657, equal to $1.12 per common
share, in 1947, both after preferred
dividends. The announcement was made
in his annual report to stockholders by
GENERAL DAvVID SArNOFF, chairman of
the board. Gross revenues in 1948 were
i$357,617,231 against $314,023,572 in
1947.

1

Oxford Electric Corporation of Chicago,
| maker of loudspeakers, announces that
it has acquired a 50% interest in the
Television Tube Research Laboratories
of Clifton, N. J.

Internationa! Detrola Corporation re-
ported to its shareholders a net profit
of $1,000,858 for the first quarter of
| 1949. Stockholders, at their annual
| meeting, voted to change the corporate
name to Newport Steel Corporation. In
| announcing the net earnings of the
| company and subsidiaries for the three

www americanradiohistorv com
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months ended January 31, President
C. RUSSELL FELDMANN compared them
with net profit of $1,710,083 for the full
year ended October 31, 1948, and with a
net profit of $236,624 for the compara-
ble quarter a year ago. The quarterly
net profit equals 84 cents per share
against $1.40 for all of the previous
year.

Quarterly sales were $20,496,904 com-
pared to $69,314,489 for all of 1948 and
$18,312,613 for the comparable quarter
of 1948.

Emerson Radio & Phonograph Corpora-
tion of New York reported net sales for
the fiscal year ended October 31, 1948,
of $30,926,842, as compared with
$32,658,122 for the fiscal year of 1947.

The income of the company and its
wholly owned subsidiaries for the fiscal
year, before provision for federal in-
come taxes, amounted to $3,825,369 as
compared with $3,772,638 for 1947.

The Board of Governors of The Rep-
resenlalives, in preparation for the 1949
Radio Parts Manufacturers, Inc., trade
show, held a special two-day meeting
at the Stevens Hotel, Chicago, under the
chairmanship of Irvin [. Aaron of Mil-
waukee. Other Board members present
at the meeting were Samuel K. Mac-
donald of Philadelphia, Dan R. Bittan
of New York City, and R. W. Farris of
Kansas City, Missouri. National secre-
tary-treasurer, L. C. McCarthy, was
also on hand to give his preliminary
report to the Board.

The Board unanimously approved a
suggestion from the Industry Relations
Committee that a Creed of Ethics be
prepared and submitted for adoption
by the entire organization at its annual
delegates’ meeting in Chicago, May 16.
The Creed will establish national stand-
ards of practice and procedure for the
first time in the history of The Repre-
sentatives. It will also incorporate a
summary of the principles and beliefs
of members, all of whom are experi-
enced sales representatives in the radio,
electronic, and allied industries.

Stewart-Warner Electric of Chicago will
intreduce a 10-inch television set operat-
ing on d.c. only, in the New York mar-
ket, thus eliminating use of an a.c. con-
verter and also giving greater image
stability. This was announced by E. L.
TAYLOR, general sales manager.

Sonora Radio and Television Corp. of
Chicago has filed a voluntary plan of
reorganization in the U. 8. District
Court in Chicago. It is stated that the
net worth of the company is $300,000
while the claims of creditors are $250,-
000.

Rauland-Borg Corp. of Chicago has pur-
chased the sound division of the Rau-
land Corp. also of Chicago, now a whol-
ly-owned subsidiary of Zenith Radio
Corp.

The complete line of sound and ampli-
fier products formerly manufactured by
Rauland will be manufactured and sold
by the new corporation.

RADIO-ELECTRONICS for
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Buy Surplus & Standard Equipment
with money-back guarantee

EXTRA TUNING UNITS

$2.50 each, FOB, Kingman,
Ariz., or Arlington, Vo.

Types in stock: TU 5.7.8-9-10-26.

Typical components: 2 vernier dials: 1 var.
cap.. 20-135 mmf.: 1 var. cap., 20-156
mmf.
izing: 1 .00003-2000% cap., CD—Mica;
3 .00009-3000¥ cap., CD—Mica: 2 .0004-
5000V cap.. CD—mica: 3 .0001-3000¥
cap., CD—Mica: 2 4-position ceramic
band switches: 2 RF chokes: 1 tank coil
—ceramic form with tapped ant. coupling
coil; 1 tank coil—ceramic form: 1 para-

sitic suppressor; 2 ceramic flex. cou-
plings: plus banana jacks, stand-off
ingulators.

1 var. cap., 8-26 mmf.—neutral- P

APN-4 RCVR—'SCOPE
POWER SUPPLY

4 switch-selected screw-driver
tuned RF channels: IF freq. 1060
ke, band-width 45-60 ke: RF
freq. 16 2000 ke. Tubes: (2)
2Y2, (3) 6B4, (4) 6SK7, (1) ea.
BU4. 6SU7, 6SAT, 6H6, VRI1BO.
Makes fixed tuner for med. freq.
police calls or P\ system. Has
power supply for 37 scope, with
400 evcle trans. Electronic-con-
trolled low v, supply ; delivers 260
vile. 150 mils reg. to .01%. Power

supply ulone worth $8 95

more than price

L
<

BC 1206, LAZY Q FIVER

SINGLE SIGNAL

RECEPTION $9'95

The littlest BIG BUY ever of-
fered! A BC-1206 Setchell Carl-
son receiver will take the place
of BC-433 (Lazy Q Fiver). We
think it's even better. Heres
why: Smaller 47 X ¥ x 634”7 ;
weighs only 3 lb. 14 o0z, less
cutrent drain. .75 amps at 24 v.
DC. IF freq. 135 ke, A econven-
tional superhet cireuit is em-
ploved and is arranged so that

¥YC will prevent overloading on
slrony signals.

¥ 2701 WILSON BLVD.

MAY, 1949

Buy it for conversion! Buy it to cannibalize!
Buy it to get on the air! It's the war-proved, versatile

Complete with
tuning unit (TU-6}

dynamotaor

set of plugs

all tubes

wiring diagram and
conversion data free

Comilete conversion

tuning  uni

(I'E-73-C)

antenri
Dynamotor

The Famous PUTT-PUTT

Gasoline Generator (HRU-28)

7450

Single cvlinder, 2-cyvele wasoline
engine with generator that is
rated ai 2,000 watts direet cur-
vent. 70 amps. Ias unlimited
se around 1 farm; useful as
tield day power supply. More

28 - 32
volts D.C.
ONLY

literature upon rejquest.

R 2 M RADIO COMPANY

DEPT. RE.S®

antenna loading unit

diagram
operdte from 200 ke to 12 me (less BC band}.
1:C-306- A-

complete with relay,

ARLINGTON, VIRGINIA

BC-375-E

Quantity Limited

19.95

FOB KINGMAN, ARIZ.
included. Xmtr. designed to
Equipped with
variometer and tap switch.
fuses und filter.

DUAL POWER SUPPLY

$4.95

each

Use our Jdual dynametors by wir-
ing them in series and use one on
receivers and both in transmitter.
Itigh veltage output 600 veolts at
48 watts. l.ow voltage 300 volts
at 21 watts.

SAVE YOUR
BATTERY
Both for $8.95

17

R&M
at ~ Ll

INTER-
(OM

Factory
Close-Out!

Brand New ard Priced
for Quick Clearance!

$14.9°

{List price $34.95)

Price includes master station, one
remote. and 50’ of wire. Rig it up
as a “bahy-sitter” with pick-up at
bahy's erib. Useful in oftice, or for
instant contact with basement. gi-
rage, attic. kitchen. Simple to instull

just plug it in to 110 v. AC or DC
acket

TRANSFORMERS

For converting SCR-274-N 10 115
Volis AC.

No. | Power Transformer. Pri

Limited
Quantity

115v

60 cycle; sec—300 CT .06 Amp. 24v
'y amp,
I'rice only $£3.90

No. 2 Filament Transformer. Pri

115v 60 eyele; See. 1--11v 71 amp. ;
sec. 2 14v 7', amp. Series 28v 1%
amp. Parallel 14v 15 amp.
Price only
No. 3 Filament XMFR.
40 cycle; Sec. 24v 2 amps.
. Price only

I'ri—115v

Permanent Magnet
= $ 1.60

i.83
127 Jensen in Metal Case 14.50
10% discount. purchase of 2 or move

Heavy Duty

ot

Transmitting Chokes
$ 11Y—300 MA--5000 V INS.
Price each $8.95

e Condensers—Fixed

05 Mfd. 600 Volts $0.15
10 Mfd. 550 Velts .69
13 Mfd. 150 Volts .60
16 x 16 150 Volts 1.20
)] 250 Volts .69
40 150 Volts Jih
)] 1ts .69
150 ] Jalts 2 !
200 10 Volts 45

8 x 8§ Can. Electrolytic
Tubes (New. in Original Cartons).
For. the SCR-274-N Command Set &

Others

12A6 69c  OD2- VFI130 75c
128R% 69¢ 25A7 64c
12K% 6%¢ 3T f4¢
128K7 69¢ 8 S4c
128F 7 69¢ 39 590
1625 8¢ 18222 $1.19
1626 % 1245-GT §9¢

1529 89¢

ALL EQUIPMENT F.O.B.

prices

« SAVE C.0.0. CHARGES and speed your order by remitting
in full or 25% dedasit. |
poslage, we ship “transpartation charges collec).”

Please don't send money for
These

supersede all previous prices.  Write every month for

BARGAIN BULLETIN.
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Which
Do You o

| 3 o onett

Better Pay

I_
e
P S —
i e i I
[ DB

Get Your FCC Ticket
Jobs worth
$3,000 to $7,500
are opening up
right now for
FCG Licensed
Radiomen

Happy Vacations
and Travel

Get Your FCC
eaoo orenaros LICENSE

in a Few Short Weeks

GET THIS AMAZING NEW BOOKLET

It,s EASY I' you use GIRE slmpll'led Tralnlng LA TELLS OF THOUSANDS OF BRAND-MEW, BETTCR-PAYING

RADIC JOBS WOW OFEM TO FOC LICEMSE HOLDERS.

and coachlng AT HOME ||| SPARE TIME l.LE::SCIF:?\:ICY&gEVlVILI.IEHEFITIYHOH:!INOANFCCCOM.

Get your license easily and quickly and be ready for the $3000 to $7500 jobs

TELLS HOW YOU CAN GET YOUR FCC COMMERCIAL RADIO
OPERATOR LICENSE IN A FEW SHORT WEEKS—EASILY AND
QUICKLY, BY USING CIRE SIMPLIFIED TRAINING AND
COACHING AT HOME IN YOUR SPARE TIME.

that are open to ticket holders, CIRE training is the only planned course of 4. TELLS OF HUNDREDS OF OUR SUCCESSFUL STUDENTS WHO

coaching and tiaining thot leads directly 1o an FCC license,

YOUR FCC TICKET IS RECOGNIZED IN
ALL RADIO FIELDS AS PROOF OF f”-';;“*
YOUR TECHNICAL ABILITY. S

CIRE Graduates Find
FCC License Pays Off

Tronsrmmr engineeting is great, es
pecxclly in the job | om on. Thonks
ogain for all you hove done, ond you
can take credit for the foct thot my
"ticket" is now posted on the waoll of o
1000 watt broodcast station.'

Student No. 3478NI2

"l now hald ticket P-10-3787, and hold-
ing the license has helped me to obtain
the type of job |'ve alwoys dreomed of hoving
Yes, thonks to CIRE, | am now working for CAA
as Rodio Maintenance Technicion, at o far bet-
ter solary than I've ever had befare. | om
deeply grateful."

Student No. 3319NI2

"'l wos issued license P-2:11188 on Navember 4, The next day | wos signed
on board o tanker as Rodio Operotar-Purser. Besides rodio operating, |
handle the payrolls, etc., which is oll over-time and brings my monthly
Poy up ta between $500 and $650."

Student No. 2355N12

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk RC-5, 4900 Euclid Building Cleveland 3, Ohio
Approved for Troining under ""G.I. Bill of Rights''

|\\| 3 FRE

NOW HAVE LICENSES AND NEW, BETTER-PAYING JOBS.

S, TELLS HOW WE PREPARE YOU TO PASS THE NEW FCC
COMMERCIAL LICENSE EXAMINATIONS, WHICH NOW
INCLUDE FM AND TELEVISION.

TELLS HOW WE GUARAMTEE TD TRAM AND COACH YU
UNTIL YOU GIT YOUR LICENSE.

TELLS HOW WE MELF YOU TO GEIT A BITTER-FAYING,
LICEMSED JOR, WITH OUR FREE AMD EXCLURIVE SERVICE,
WHICH PREFPARES YOUR EMPLOYMENT APFLICATION FOR
MAILMNG TO HUNDEEDS OF EMPLOTERS, INCLUDING M,
AM AMD TELEVISIDM BROADCAST STATIONS, RADIO
MAMUFACTURERS, POLICE RADIO STATIDNS, AND RADIOD
EQUIPFED TAX), BUS AND PUBLIC UTILITY COMPAMNIES.

ICLEVELAND INSTITUTE OF RADIO ELECTRONICS
DESK RC-5, 4900 Euclid Bldg., Cieveland 3, Ohio
I (Address to Desk No. to avoid delay)

| want to know how | can get my FCC ticket in a few short weeks by trainin I
at home in spare time, Send me your FREE booklet ''Money Making ch
License Information'”, as well a3 o sample FCC-type exam ond free booklet,
LHow i;: Pass FCC License Examinotion'', {does net cover exams for Amateur
icense

INume_ _ I

|
-1
I Address_ _ _ _ I
|
—1
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The Radio Technician

. « « Good days are ahead for the radio servicing trade . . .

INCE 1929—for just 20 years—this maga-
zine has conscientiously endeavored to
serve the radio service technician. It will
continue to do so in the future,

But as radio continued to change, so did
the radio technician. In 1925 the man with a
screwdriver and a pair of pliers had no particular
difficulty in servicing radio sets. But as radio re-
ceivers became more complex every month, the
service technician had to change as well. Servicing
instruments came into wide vogue in the 30’s, and
their complexity increased to keep pace with the
ever-changing radic picture,

Today—with television booming beyond our
fondest expectation—the oldtime “serviceman’ no
longer can cope with the complexity of these new
televisers.

Besides heing a radio man he now also must be
a television man, and if he has not had experience
with television it means that he must learn the
subject from the ground up.

For this reason and many others, it has been
decided by Rapio-ELECTRONICS that beginning with
this issue the old term *“gerviceman’ be discon-
tinued entirely. using in its place the more modern
and appropriate term “radio technician.”

Rap10-ELECTRONICS did not orviginate this term.
It has been used in the radio manufacturing trade
consistently for some time. We feel certain that
the new—and better—term will enhance the
standing of the present-day service technician a
good deal in his community.

To horrow a very apt expression of Max F. Bal-
com, President of the Radio Manufacturers Asso-
ciation, in a recent talk:

“It means that the radio technician will be
working on a much more costly product (tele-
visers) than he has been in the radio field. . .. It 7s
like turning from vepairing licycles to servicing
automobiles.” The italics are ours.

With television now firmly established it would
seem that great and profitable days are ahead for
the servicing trade. Indeed it will be a small
miracle if there can possibly be enough radio tech-
nicians to service all the new televisers by 1952.
Here is the reason we see it that way.

There are now approximately 75,000 established
radio technicians in this country. In many locali-
ties they have difficulty in servicing the 67 million
radio sets now in use, plus the over fwo million
television sets already installed. By the end of this
year there will be at least three million television
receivers in use. By the beginning of 1952, it is not
only possible but very probable that there will be
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between 12 and 15 million televisers in the public’s
hands.
Unless there is a steady influx of new radio

technicians, whe is going to service all of these
receivers?

What is needed at the present time—needed
desperately—arve trained—really trained—radio
technicians who know television from A to Z. Look
into any newspaper in the country where televi-
sion programs are now being broadcast and note
the help-wanted advertisements. These advertise-
ments show that there is, even now, «a scurcity of
goad radio teehnicians who know their business.
This situation is certain to become more acute as
time goes on,

The radio and television set manufacturers are
fully aware of this situation and are now taking
active steps to promiote service meetings for radio
technicians all over the country. They, however,
deplore the fact that they are meeting with re-
sistance and indiiference from many radio tech-
nictans who do not attend these meetings in force.
Regardless of who the manufacturer is, the serv-
ice technician can gain a tremendous amount of
knowledge by attending these meetings as they
take place. No matter how busy he is, he should
find time to attend these meetings which are now
increasing rapidly in number all over the land.

Service technicians must follow certain routines
in servicing televisers. These routines save a great
deal of time. In other words, it is the old “know
how.” All these points are discussed in great detail
at these service meetings, and any radio technician
—no matter how good his knowledge—can en-
hance his standing by attending them. They cosi
him nothing exeept Iis time.

Another important matter that should e men-
tioned here is the following:

According to a countrywide survey made by the
Broadcast Measurement Bureaun, there were eariy
this year 5,177,100 radios in the U. S. not in oper-
ating condition. That is a lot of receivers.

What have the radio technicians done to obtain
this luerative business now lying dormant? Ap-
parently nothing.

Several radio manufacturers have investigated
this condition and are ready to give the radio
service technician not only hints, but also adver-
tising suggestions that can be used locally to in-
duce the owners of these old receivers to have
them repaired and put into use again.

There is little question in our mind that there
will be an extended radio servicing boom in the
very near future. Are vou ready for it?
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ELEVISION receivers can be made sim.
Tpler. The aumber of tubes used in a mod-

ern televiser is reminiscent of the number
of controls on broadcast receivers in the
early '20's, when some of the best sets had
close to a dozen knobs and dials.

The problems of simplification cre complex,
ond well worth the attention of the most ad-
vanced exper menters in the art. To stimulate
interest.in this project, RADIO-ELECTRONICS
is publishing below o description of a success-
ful French televiser which uses only eight
tubes besides the cathode-ray tube.

RADIO-ELECTRONICS now of-
fers a cash prize of $100 for the
best simple American televiser to
be constructed under the follow-
ing rules:

I. No fixed numbet of tubes is prescribed;
but becouse the prize contest stresses sim-
plicity, the receiver which uses the fewest
number of tubes to accomplish given results
will be rated highest. Televisers with more
than 12 tubes [excluding rectifiers) will not be
considered in this contest.

Eight-

HE construction of a television re-

ceiver is said to require time, a

calibrated signal generator, and

plenty of money, declares a writer
in a recent French radio magazine. But
he believes—and has constructed a tele-
viser to prove his belief—thut a set that
does not cost an unreasonable sum can
he built, and that its construction is not
especially difficult.

The total number of tubes in the set,
built by Pierre Roques—the French en-
gineer who set out to prove that tele-
vision sets can be simple—is eight!
With this small number of tubes, the
quality of pictorial reception is excel-
lent, stability is satisfactory, and the
sensitivity such as to receive transmis-
sions from the Paris station in all parts
of that eity with an ordinary dipole an-
tenna. The sole drawback, according to
the constructor of this unique televiser,
is the small image size. The tube is the
equivalent of the American 3-inch size.
The set does not have a sound channel.

While there are many differences be-

$100 PRIZE CONTEST

The cathode-ray tube and rectifier tubes
{or selenium rectifiers) will not be considered
tubes for the purpose of this count, but any
crystal dicde used in detector, limiter, and
other circuits where a tube is commonly em-
ployed will be counted as half & tube.

2. Only photographs and description of the
televiser are to be sent to RADIO-ELEC.
TRONICS. f the editors wish to inspect the
set, they will request it. Express charges both
ways will then be paid by RADIO-ELEC-
TRONICS.

3. To make copstruction simpler, and to
focus attention on the main problem of sim.
plification, it is not necessary that the tele-
viser cover both television bands. A set which
covers one band only will be judged against
its competitors on the same band.

However, since the American tradition {un-
like the European) has been to have the
sound and vision receivers in one unit, al//
receivers submitted must be copable of receiv-
ing both television sight and sound. Loud-
specker results are not necessary; headphone
output may be used.

4. All descriptions and photographs of the
winning receiver will become the property of

O

RADIO-ELECTRONICS, which will publish a
descriptive article on the set at regular space
rates. The set itself will remain the property
of the builder.

5. i two or more televisers are judged
worthy of a prize, identical $100 awards will
be made for all accepted entries.

&, As it is the purpose of this contest to
stimulate actual building of a special tele-
viser, mere ideas and proposals, special cir~
cuit diagrams, patents, etc., are excluded
from this contest.

7. Excluded from this contest are all em-
ployees of RADIO-ELECTRONICS and their
relatives.

8. This contest closes at noan, Septemby- I,
1949 [Eastern Standard Time), ot which *ime
all entries must have been submitted to
RADIO-ELECTRONICS.

9. The judges of thijs contest wll be the
Editors of RADIO-ELECTRONICS and their
findings will be final.

10. Announcement of the prize awards will
be made in the January, 1950, issue of
RADIO-ELECTRONICS. The prize or prizes
will be paid on the publication date of thy
January issue of RADIO-ELECTRONICS,

ube Televiser

tween American and French television
problems, notably the positive transmis-
sion and the fact that there is only one
French station on the air, the Editors
of RADIO-ELECTRONICS feel that there
is much worthy of study in this simpli-
fied television circuit, and it is there-
fore reproduced below.

French television receiver

The televiser has eight tubes (plus
the cathede-ray tube) which have the
following functions:

1. A radio-frequency amplifier using
two high-transconductance tubes,
type EF51;

2. A detector using half of a 6HG;

3. A video frequency stage using an
EF51;

4. A sync separator stage using the

other half of the 6H6;

. A line sweep comprising a triode-
pentode ECF1 as multivibrator
and half a 6N7 as a sweep am-
plifier;

[}
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6. A frame sweep using the other
half of the 6NT as a blocking oscil-
lator synchronized by the 50-cycle
line;

. A low-voltage supply (300 volts)
with a 5Y3-GB;

8. A high-voltage supply (1,009
volts) using a 6H6 as a voltave
doubler;

9. A 7.5-centimeter (3-inch) cathode-
ray tube.

The r.f. amplifier

The hookup of this section is very
standard. The input cireuit is designed
to match a 72-ohm co-axial cable. The
gain {(contrast) control is the 5,000-
ohm, wire-wound poteutiometer P1,
which varies the bias of the first r.f.
tube.

Detection

The winding L4 inputs to the cathode
of the 6H6, and the detected video sig-
nal appears between its plate and

b

4

RADIO-ELECTRONICS f{or


www.americanradiohistory.com

Television

ground. This is applied to the video-
frequency stage through a resistance of
500 ohms, which, with the input ca-
pacitance of the video tube, forms a
filter which removes any residual radio
frequency.

Video-frequency amplifier

Again we have a standard schematic.
A high-frequency compensation coil is
not used; with the small picture tube it
is not necessary to amplify a wide band
of frequencies.

The amplified video-frequency signal
is then applied to the cathode-ray-tube
control grid through a 0.1-uf capacitor
of very high quality (1,500-volt test at
least) and through another capacitor of
the same quality to the sync separator
half of the 6HS.

Sync separation

The signal on the cathode of the 6H6
is such that the sync pulses go nega-
tive and the video-frequency signals
go positive. Thus no current passes
through the diode except during syn-
chronization, We find, then, at the
plate negative pips which are sent on
to the multivibrator.

To improve the output of this separa-
tor stage, the 6H6 plate is given a slight
positive polarization.

Line sweep

The ECF1 is hooked up as a cathode-
coupled multivibrator. The frequency is
controlled by the 500,000-ohm potenti-
ometer P2. The amplitude can be con-
trolled by changing the resistance of
the resistor shown as 100,000 ohms in
the plate lead of the triode section.

A capacitance-type voltage divider
(.0005 and .01 uf) permits obtaining
the necessary voltage to apply to the

sweep amplifier (one-half of a 6N7).
The high grid resistance of this tube
permits automatic biasing by inserting
resistance in the cathode. The gain of
the amplifier is controlled by adjusting
the plate resistor (20,000 ohms) to a
suitable value (see “Putting into Op-
eration”).

The cathode-ray-tube deflection plate
D1 is connected to the plate of the tri-
ode section of the ECF1 through a ca-
pacitor of .005 uf. The plate D2 is also
connected to the 6NT7 plate through a
capacitor of the same value,

Frame sweep

The second half of the 6N7 is hooked
up as a blocking oscillator. The trans-
former has the following characteris-
tics:

Secondary: 1,000 turns No. 30 enamel

Primary: 500 turns No. 30 enamel

Core: 2 x 4 centimeters square

(small filter choke or loudspeaker

transformer),

The frequency is controlled by the 1-
megohm potentiometer P3. Synchron-
ization is effected by bringing the trans-
former to chassis through the inter-
mediary of a resistance bridge connect-
ed between the filament (6.3 volts) and
chassis. It is put into phase by varying
the frequency potentiometer slightly,
once it has been adjusted to 50 cycles
per second.

The sweep amplitude is regulated by
changing the value of the resistor
(shown as 1 megohm) in the 6N7 plate.
The sawtooth waves obtained are ap-
plied to the deflection plate D2 through
a .01-uf mica condenser.

Medium-tension supply

An indirect heater tube 5Y3-GB is
used, with a 300-0-300-volt transformer

21

feeding its plates. The center point is
returned to the chassis through a re-
sistance of 300 ohms, thus supplying a
voltage of —20 for the brightness con-
trol.

High-tension supply (1,000 volts)

The transformer has an output of
450 volts which is supplied to the 6HS6,
connected as voltage doubler. The rec-
tified voltage of 900 is connected in
series with the medium voltage supply
of 300 volts, providing 1,200 volts. After
filtering through the 100,000-ohm re-
sistor, about 1,000 volts remains. The
multivibrator and blocking oscillators
are also supplied with this voltage.

Cathode-ray tube

A Philips tube of 7.5-cm diameter
(DG 7) with green phosphor, its char-
acteristics are:

Filament: 4 volts, 1 ampere

Second anode: 600 volts

First anode: 150-200 volts, variable

(focusing)

Control grid: variable, never posi-

tive (brightness).

The second anode voltage is obtained
with a voltage divider which serves the
vertical and horizontal hold-control sys-
tem at the same time (P6 and P7 arc
two 2-megohm potentiometers). The fo-
cusing control is the potentiometer P4
(100,000 ohms) and the brightness con-
trol is P5 (100,000 ohms with switch),
the switch being the on-off switch of the
set.

Putting into operation

Putting the r.f. section into opera-
tion is a quick process. All that is need-
ed, after checking the wiring and the
voltages, is to attach the antenna.

If the windings are correct, images
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should be received immediately (check
with an oscilloscope connected to the
control grid, for preference), Then ad-
just the cores of the r.f. coils for maxi-
mum reception, with potentiometer P1 in
the position of maximum gain (shorted).

Flashes may then be seen in all di-
rections on the tube screen. Working
with the potentiometers P2 and P3
brings out the image and stabilizes it.
The dimensions are regulated as fol-
lows:

1. Vertically (frame): Change the
1-megohm resistor in the 6N7 plate
circuit.

2. Horizontally (line): Disconnect
the capacitor in the D2 circuit and
bring the sweep to half the desired di-
mension by changing the 1-megohm re-
sistor in the ECF1 triode circuit. Re-
connect the capacitor and adjust the
20,000-ohm resistor in the 6NT7 plate
circuit until the normal size is obtained.

The antenna recommended is a
doublet with unbalanced lead-in. The
co-ax should have an impedance of
about 75 ohms.

Here, to conclude, are the power
transformer specifications:

Primary: 110 volts, 0.5 ampere

Sec. 1: 5 volts, 2 amperes

Sec. 2: 300-300-450 volts (100 ma)

Sec. 3: 6.3 volts, 0.3 ampere (for

6H6 doubler)

Sec. 4: 6.3 volts, tapped at 4 volts,

3 amperes (filaments, including
DGT).

Changes for U. S. standards

A few modifications may permit this
circuit to be used as the basis for an ex-
perimental video receiver for use in this
country. The first step is to revise the
t.r.f. circuit. The EF51 is a variable-mu
pentode designed for high-frequency
service, This tube has a transconduc-
tance of 9,500 micromhos. No American
tube can be used as a direct replace-
ment, but the circuit can be modified to
fit a number of our tubes. A 6ACT can

be used in this circuit (with a 300-volt
B-supply) if a dropping resistor is used
to limit the screen voltage to 150 when
the plate is drawing 10 ma at 300 volts.
This resistor will be in the order of
60,000 ohms. The cathode biasing re-
sistor should be about 160 ohms, and
the suppressor should be grounded di-
rectly to avoid instability and feedback.
(For high-band use, a 6AK5 might give
more gain than a 6AC7.) Coils L1-L4
for low band may be air-wound with
about 3 turns of No. 14 wire with an in-
side diameter of % inch. The spacing
between turns should be adjusted so the
coils cover the desired range when
tuned with 5-50-uuf, miniature air
trimmers. The location of the antenna
tap on L1 should be found by experi-
ment. Commercial permeability-tuned
coils such as the National AR-2 and
AR-5 may be used.

The video detector V1, one half of the
6H6, develops a positive-phase output
signal. This signal is reversed 180 de-
grees in its passage through the EF51
video amplifier. If this signal is applied
to the grid of the C-R tube, the image
will look like a photographic negative
(the dark areas will be light and the
light ones dark). This can be avoided
by using two video amplifiers in cascade
instead of a single stage. The same re-
sults can be obtained by reversing the
connections to the video detector plate
and cathode, though the first method
has the advantage of providing extra
amplification. The picture phase at the
input of the sync clipper should be op-
posite to that at the input to the grid
of the C-R tube, so the connections to
the plate and cathode of V2 will also
have to be reversed.

The ECF1 is a variable-mu pentode
and triode similar to the 6F7 or 6P17.
The pentode section of this tube is op-
erated as a triode; therefore any num-
ber of dual triodes may be made to work
equally well. The constants of the differ-
entiating circuit, 10,000-ohm grid resis-

tor, and .001-uf coupling capacitor may
have to be juggled to provide proper
separation of the horizontal sync pulses
so they can control the horizontal multi-
vibrator. Remember that the resistor in
the differentiator eircuit is also the grid
leak of one section of the multivibrator.

The design data for the blocking
transformer may prove suitable for con-
structing a unit to work at 60-cycles.
However, it will probably be best to use
a commercial vertical blocking trans-
former since they are available for less
than $2.50.

The high-voltage power supply will
depend on the C-R tube used. Such
tubes as the 2AP1, 3BP1, 3EP1, 3KP4,
etc., can be used. It is doubtful that the
average builder will find a power trans-
former like the one shown in the dia-
gram, but it is possible to connect the
voltage doubler to one of the plates of
the low-voltage rectifier rather than to
a tap on the winding. A number of sur-
plus radar and oscilloscope transform-
ers are available and the experimenter
will be able to find one of these to suit
his needs. A small replacement power
transformer may be used. One side of
its high-voltage secondary may be
grounded and the other end connected
to the plate of a rectifier tube. The posi-
tive high voltage may be taken off its
filament or cathode.

It may be necessary to bypass the
r.f. amplifier filaments to ground with
.0005-ppuf mica or ceramic capacitors
and to insert small u.h.f. chokes in the
hot leads. These chokes may consist of
20-25 turns of No. 22 enamel wire
wound on a 1-megohm, 1-watt resistor
or other suitable form.

The 5Y3-GB is a Mazda tube directly
replaceable, in this circuit, by a 5Y3-G
or 5Y3-GT. Any rectifier tube having
similar characteristics can be used.

This article, up to “Changes for U.S.
Standards,” was based on a translation
of an article in the December 1948 iszue
of T.S.F'. pour Tous (Paris).

BRIGHTER TELE IMAGES NOT ALWAYS BETTER

The answer to better video images
is not to be found in merely increasing
the brightness of the image, it was
indicated by a paper presented at the
Winter General Meeting of the Ameri-
can Institute of Eleetrical Engineers
in New York, by Dr. P. C. Goldmark of
the Columbia Broadcasting System.

Reporting on research into brightness
and contrast in television, Dr. Gold-
mark said, “Contrast range is more
important than mere brilliance, and
contrast at moderate brightness is far
more important to the eye than bright-
ness applied indiscriminately. Increased
brightness is of use to the eye only if
it brings with it increased contrast.

“It is this increased contrast which
assists the eye to see fine detail. If one
wishes to see greater detail in a pic-
ture, one may increase the contrast, if
possible, or move closer to it for a more
detailed examination. The limit is set
by the maximum possible picture bright-
ness and the eye’s resolving power.

“Several inherent properties of tele-
vision make it difficult either to increase
the brightness or view the picture from
a closer range. The most basic limita-
tion is that television’s pictures are
made up at approximately 500 hori-
zontal scanning lines. Each line can
show no detail along its height, but can
show variations along its length. No
matter how closely one looks at a tele-
vision screen, or how bright it is, no
detail smaller than a square area whose
height is roughly that of a line can be
perceived.

“One of the proposed solutions for
producing adequate contrast range in
television pictures suggested increas-
ing the picture highlight brightness to
a value many times above that of the
surrounding brightness. This solution
does not solve the problem because
local illumination which is much higher
than the general ambient illumination
produces a sensation of glare, and glare
reduces visual effectiveness. Experi-
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ments with visual acuity and with con-
trast recognition have shown that both
reach their optimum for a given bright-
ness when the surrounding illumination
is about the same as the locally illumi-
nated area.

“Many present day receivers,” said
Dr. Goldmark, “should not be viewed
in rooms where the surrounding illumi-
nation is much in excess of 1 foot-
lambert, otherwise the picture will suf-
fer from inadequate contrast range. It
is conceivable that commercially com-
petitive direct-view receivers will some
day be capable of furnishing a high-
light brightness of 450 foot-lamberts.
It is doubtful, however, that this would
be a satisfactory solution, since view-
ing such a bright image without a cor-
respondingly bright surrounding would
be uncomfortable. Assuming that the
presently used field repetition rate of
60 per second were employed, such a
picture would also display objection-
able flicker.”
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TELEVISION°S TRENDS

HE first question I meet every-
where is: Do present tendencies
indicate a material and permanent
drop in recciver prices?

No marked falling off in the general
price level need be expected so long as
the present demand continues. As each
new TV transmitter goes into operation,
a new audience arises, of a size pro-
portionate to that of the city or district
involved. Until every town in the nation
of 50,000 or more has its transmitter,
any approach to saturation, with a re-
sultant falling off of receiver demand,
i most unlikely. Such considerations
seem to postpone any very great price
reduction for a long time to come.

Naturally the 7-inch and 3-inch sets
will be even cheaper than they are to-
day, because the relative merits of the
12-inch and 16-inch tubes are so con-
vincing that the demand for the smaller
sets, even with prices reduced, will
dinminish. And until the projection set
has been materially improved, the bril-
liant, direct-view, large-tube set will
continue in top demand.

We need not apprehend any changes
from present RMA TV standards for a
long time to come, such as may be re-
quired for the yet ill-explored u.h.f.
bands. The industry today is too firmly
founded, the television audiences al-
ready too vast and ever growing to per-
mit the FCC to recommend or impose
confusions of that nature.

This argues against expecting any
radical changes in eiveuits. Simplified
printed-civcuit elements may be ex-
pected, and will somewhat reduce labor
costs and speed up production. Multi-
unit chassis will simplify service.

I think we shall see, ere long, ree-
tangular, metal. pyramidal tube struc-
tures, involving, incidentally, a flatter
glass screen surface. Without doubt,
tube makers will solve the (apparently)
difficult problem of the glass-metal
rounded-corner seals which today are
unsure against crack-strains, Such a
tube, of 16 X 12-inch dimensions, giv-
ing us approximately 190 square inches
of Dbrilliant picture, and avoeiding all
huddling, should prove ideal.

For theater television, the FCC has
found no specific place in the spectrum,
but will give co-operative consideration
to applications for experimental re-
search involving intracity transmissions
on frequencies between 480 and 920 me,
an allocation however, which can ‘“be
discontinued when needed for broad-
casting!” In addition, experimentation
with intra- and intercity relay of thea-
ter television programs may be author-
ized on six hyper-high bands, extending
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TV set is focal point of many preseni-day living rooms, will appear in most in the future.

from 1,800 to 30,000 megacycles. Heve,
surely, is abundant opportunity for
endless  experimentation, with micro-
waves from 19 to 3 centimeters—not to
mention the intracity possibilities of
infra-red or ultra-violet light trans-
missions without consent of the FCC.

It is clear that theater television in
general will have no rosy path of prog-
ress, beset as it will be by unsolved
problems of desirable tele programs,
split-second time schedules, as well as
mighty tough engineering. One basic
change will be requisite: to double at
least the present number of picture
lines. A 525-line picture when blown up
even to 18 X 12 feet resembles too un-
pleasantly a peepshow through a Vene-
tian blind.

And after all, save for outstanding
athletic events or a presidential inaugu-
ration (which we can all see in our
homes), why should television attempt
to compete with photographic projec-
tions which will always be inherently
far superior? This talk of supplement-
ing theater film reels by broadcast tele-
vision pictures is the veriest twaddle, a
fatuous dream.

In closing, a word regarding color.
Elaborate and exceedingly costly ex-
perimentation, notably by CBS and
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RCA, has demonstrated that, given suf-
ficiently high-frequency carriers and
adequately wide video bands, good
natural-color subjects can be trans-
mitted. The appeal of such pictures in
comparison to black and white is as
compelling, as exciting, as that wit-
nessed today in every cinema when a
technicolor film is shown.

Unquestionably, therefore, we shall
have color television. How soon is any-
one’s guess. Certainly not in two years,
perhaps five. Whether this will be by
so-called mechanical methods or ‘all-
electronic” is still debatable, My own
current experiments along these lines,
while as yet not sufficiently far ad-
vanced to be definitely conclusive, give
encouragment to the prospect of three-
color-transmission u8ing our preseant
black-and-white frequencies. As of to-
day, therefore, T see no necessity for
restricting color to the u.h.f. ranges,
with all the uncertainties involved—
short transmission range, multiplied
ghosts, obstructions, signal inaccessi-
bilities, and so on.

Certain it is that the future, im-
mediate and remote, of television is
unlimited, eventful beyond our present
imagination—and glorieus, if we care
to build it so.
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All Channel TV Tuner

A TV front end can be constructed

without any of the usual specially

made coil or bandswiteh assemblies

and components available on

the market, there are numer-
ous constructors who, like the author,
take pride in constructing their equip-
ment without using manufactured as-
semblies. The average constructor will
find that design and construction data
on video i.f. amplifiers, detectors, sweep
circuits, and video ainplifiers have been
published in a number of technical mag-
azines and papers. Unfortunately, for
us, little or no material is available on
constructing or designing a TV front
end for all channels. A number of com-
mercial tuners have been described, but
all these rely on special switches, tur-
rets, or other components not readily
available te the ordinary radio con-
structor.

Tuners usually present two problems:
one is to make the oscillator work over
the entire range, and the other is to
track the mixer and antenna stages once
the oscillator is working properly. The
tuner described here was developed
after weeks of experimenting with all
types of circuits. Simple, it can be du-
plicated by almost anyone experienced
with high-frequency circuits. 1t uses a
channel-switching tuning system that

LTHOUGH there are a number
A of good television receiver kits

can be made to work intc almost any
existing video i.f. circuit. It will work
nicely with the video i.f. amplfier de-
scribed on page 110 of the March, 1949,
issue.

The circuit consists of a 6J6 bread-
band, grounded-grid amplifier with a
cathode ceil that is broadly resonant
over the entire TV band. Its input cir-
cuit has an impedance of approximately
300 chms on all TV channels. The plate
circuit of the 6J6 is tuned and capaci-
tance-coupled te the grid of the 6AG5H
mixer. The oscillator is a 6C4 with its
grid circuit tuned above the signal fre-
quency and its cathode circuit leaded
with an inductance. The plate is at
ground potential for r.f. The oscillater
and mixer grids are coupled to each
other through stray capacitance and in-
ductance.

The channels are selected with a 2-
circuit, wafer-type rotary switch. One
wafer switches small preset trimmer
capacitors across the ccil in the plate
circuit of the 6J6, and the other shunts
the oscillator coil with preset trimmers
or small inductors. The capacitors low-
er the resonant frequency of L4 and the
inductors raise it. Switch-tuning is ad-
vantageous in that it permits each chan-
nel to be aligned without disturbing the

6AGS SOCKET

0sC. )
TRIMMERS

FINE TUNING L8

L9

The parts are assembled in a compact mass under the chassis to elimincte long-lead trouble.
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By E. J. SCHULTZ

settings for other channels. A 2-plate
midget and a 10-upf capacitor are in
series acress the oscillator coil for fine
tuning.

Construction

The channel-selector switch should
be well constructed with good high-
frequency insulation and good, clean,
low-resistance contacts. A 7-position
switch was selected for channel-switch-
ing since this is the maximum number
of channels that will be assigned in any
one area., If a builder is midway be-
tween the primary service areas of sta-
tions in two cities, a switch with more
positions can be used. The position of
the components is shown in the photo-
graphs. The oscillator grid and 6J6
plate circuits should be as close to the
switch as components permit. In cases
where leads must be long, make them
out of heavy wire, as is usual in v.hf.
work.

The under-chassis photograph shows
nlacement of the parts in the tuner
circuit. The oscillator socket is hidden
by components mounted on its terminals.
It is mounted just back of the 2-plate
midget capacitor used for fine tuning.
The oscillator grid coil, L4, is the large
one between L8 and L9. The shunt in-
ductors L5, L6, and L7 are mounted
directly on the channel-selector switch.
L3, the tuned coil between the amplifier
plate and mixer grid, is the heavy wind-
ing close to the antenna coil. Circuit
operation may possibly be improved by
locating this coil at the socket of the
6AGS.

L1 has 6 turns interwound with L2,
which has 12 turns on a 3-inch form.
Both coils are closewound with No. 32
s.s.e, wire. L3 has 312 turns of No. 14
enamel wound with an inside diameter
of % inch and spaced to 1 inch long.
The oscillator coil L4 consists of 2%
turns of No. 14 enamel wire spaced to
1% inch with a %-inch inside diameter.
L5, L6, and L7, the shunting inductors,
are for channels 7, 11, and 13, respect-
ively. They are self-supporting coils
wound with No. 20 enamel wire to a Y-
inch inside diameter. L5 has 5 turns
spaced te % inch, L6 has 3 turns spaced
to 3 inch, and L7 has 2 turns spaced
to % inch. L8 is a self-supporting coil
made from 25 turns of Ne. 20 enamel
wire close-wound on a Y%-inch form. L9

RADIO-ELECTRONICS far

Al


www.americanradiohistory.com

is 30 turns of No. 30 enamel wire close-
wound on a 344-inch form. The specifi-
cations for L5, L6, and L7 are approxi-
mate. The exact number of turns and
spacing will have to be determined for
each individual layout. Coils can be
wound for other channels by using cut-
and-try procedure based on the data
which has been given for channels near
them.

Aligning the tuner

The tuner should be completed and
connected to the i.f. system of a re-
ceiver before beginning the alignment
procedure. Cut-and-try adjustments can
be minimized by calculating the lowest
oscillator frequency and adjusting L4
to approximately this frequency with
an absorption frequency meter. The os-
cillator operates above the signal fre-
quency, so its frequency can be found by
adding the sound i.f. to the sound car-
rier frequency or by adding the video
i.f. to the video carrier frequency.

The tuner can be aligned on a tele-
vision signal or with an accurate signal
generator. Set the channel-selector
switch to the channel to be tuned in.
Adjust the appropriate oscillator trim-
mer 30 the sound and picture come in
together. Adjust the mixer trimmer for
the best compromise between picture
quality and maximum volume. If a high-
band channel is being aligned, resonate
the oscillator by varying the spacing
between the turns of the shunt induct-
ors. A tuning wand is useful in this
operation because it indicates whether
the turns should be squeezed together
or spread apart. The vernier tuning
control should be set at its mid-point
when aligning each channel.

If it is impossible to peak the mixer
coil on the highest channel, its trimmer
may be replaced by a paralle! inductor
similar to the ones in the oscillator cir-
cuit.

8J8 B6AGS

" CHANNEL SWITCH KNOB

Top-chassis photo shows how tubes are placed.
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7-35 CERAMIC TRIMMERS 1.5~ TTRIMMERS

s

Lo oM w0 T0 PLATE COIL OF
SO 2 IST VIDEO [F
L3 ) T e o :
1 &
J k=500

B+180-225V

ALL CAPACITOR VALUES GIVEN IN sssf

MATERIALS FOR TV TUNER
Resistors: |-—150 000 2—22.000, 1—2 400, 2—1 000, |—
500, 2—82 ohms, !4 watt.

Capacitors: 2—10-, 1—25-, |1—|00-gqf ceramic 4—
0005, 2-—001-uf ceramic; 2—NPO 1.5 to 7, ¢=—7-t0

B+ 7-35CERAMIC TRIMMERS
—

LS

L6

35-upuf ceramic trimmers; I—laﬂuh midget variable.

Tubes: |—4)6, |—6AGS5, |—&
Miscellaneous:

sockets; assorted hardware,

The tuner precedes a 3-stage video
i.f. amplifier followed by a detector and
video amplifier driving a 7-inch picture
tube. The set receives all New York
City channels with satisfactory signal
strength and picture quality when using
an indoor antenna at Bayside, Long

I—low-loss,  2-circuit, 7-position,
wafer-type rofary switch; 3—7-pin low-loss miniature

L7

Island, approximately 15 miles from the
stations.

Although not the ultimate in design,
this tuner gives good results and will
serve as a foundation for those con-
structors who design and build their
own television receivers.

TELEVISION NOTES OF THE MONTH

Channels for TV may number 50 to
70 if a u.h.f. band is adopted, FCC
chairman Wayne Coy told a group of
radio and advertising executives re-
cently. “I hold the need [for additional
channels] to be self-evident,” Mr. Coy
said in a speech in Boston. “How many
channels it takes to satisfy that need I
do not know. My present thinking is
that 50 to 70 channels may be required.”
Adding his own predictions to those
current recently about the fight for
audiences bhetween radio and television,
Mr. Coy said, “As I see it, broadcasters
who own television stations will gradu-
ally dispose of their radio stations and
concentrate on television.” This, he
added, will be because advertisers do
not like to spend their money with an
organization which operates another
simultaneous service competing for the
same audience. He foresees, however,
that aural broadeasting will remain im-
portant for specialized programs and
that networks will soon be sending one
type of program schedule to areas
served by television and a different
service to those where there are no tele-
vision stations.

Six rules for visual comfort in view-
ing television were issued recently by
the American Optometric Association.
They are:

1. Make sure that your set is prop-
erly installed, with particular attention
to the antenna, for clearest possible
reception.

2. In tuning, adjust audio tone setting
before turning the picture up to de-
sired brilliance. Strike a comfortable
balance between steadiness of image
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and brilliance. Either an unsteady im-
age or too much light will result in
visual discomfort.

3. Avoid both intense darkness and
bright light in the room in which tele-
vision is viewed. If the room is totally
dark there will be tooc much contrast
between the bright screen and its sur-
roundings. If there are bright lights
they will distract you from the screen.
Mild, indirect light in the room is pref-
erable.

4. Sun glasses should not be worn for
televiewing because they adapt vision
to unnatural conditions.

5. Avoid excessively long periods of
close concentration on the television
screen.

6. In case of disecomfort, have your
vision examined by a competent vision
specialist and follow his advice. Many
older persons who wear bifocal glasses
may find neither segment suited to tele-
vision viewing. They may be helped by
special lenses prescribed for the proper
distance.

Color television's usefulness in teach-
ing medicine and surgery will be
demonstrated at the annual meeting of
the American Medical Association in
Atlantic City in June, under a plan of
Smith, Kline and French, Philadelphia
pharmaceutical firm, and the University
of Pennsylvania. Pickups will be made
by CBS in cooperation with Zenith and
Webster-Chicago. For four days, sur-
gery and other procedures at the At-
lantic City Hospital will be scanned and
transmitted in color to 20 receivers in
Convention Hall. The system used will
be the CBS color-disc.
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Students Build TV Transmitter

=,

Graduoting electronics students ot |daho State College shown with the equipment they built.

By STEVE LAMOREUX

DAHO STATE COLLEGE, by solv-
ing the TV parts bottleneck, is also
solving that other television stickler
—lack of trained men. And in so do-

ing they have demonstrated that TV is
still in the amateur’s domain.

Plans drawn by a former civilian
Navy electronics specialist, William
Shiflett, have resulted in what would
ordinarily be 2 million-dollar TV broad-
casting setup. It is now being completed
at the college for about $25,000 actual
cost, including studio construection.

War-surplus radar parts, rebuilt by
students to TV specifications, have been
used for the college’s 2P23 image orthi-
con cameras and estimated-100-watt-
output transmitter. Completion is sched-
uled for June, 1949.

TV broadeasts are not the goal, al-
though an experimental wired-TV show

i g R o
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was produced in April, 1948. Trained
technicians, scarce anywhere and espe-
cially in the West, are the school’s prod-
uct. About 20 per year are being turned
out.

Some major components, such as the
image orthicon tube, were bought com-
mercially. The all-important tube was
received in November, 1947, and the
first experimental picture was produced
a month later.

Shiflett's three-year course covers ra-
dio, electronies, and TV construction.
Radio mathematies through calculus
covers most of the book work.

In the third year, actual construction
i1s undertaken. The experimental cam-
era and transmitter are used for this
purpose.

The gamble taken in attempting high-
fidelity construction out of surplus ma-
terials has panned out. In April, 1948,
the experimental camera produced a
picture deemed the equal of that pro-
duced by most commercial stations now
operating on the West Coast. Immedi-
ate construction of the operating sta-
tion resulted. A thousand TV-hungry
Westerners saw the one experimental
showing.

The camera and assorted circuits—
the sync board, shapers, and control am-
plifiers—were the first units built. A
piece of cavity tuner was used as a win-
dow to hold the lens of the tube. Mount-
ing and tripods for the cameras came
out of radar sets. All camera-tube sock-
ets and about 120 potentiometers were
surplus. About 80% of tubes used were
surplus, including high-gain 6ACT’s and
6AGbH's.

Resistors, capacitors, co-axial lines,
and other shielded couplings all came
from two ecarloads of “junk” received
in 1945 and 1946 for no more money
than freight cost.

Timers, furnishing the six major
pulses for control of all equipment, are
completely GI, except for the chassis.
Coils for broadband amplifiers were
wound from what was at one time
radar gear.

The shaper cost nothing except hours
of hard work. Pulses do not vary over
six parts in a million in width, or over
six-millionth of a second in timing. Spe-
cial oscillograph circuits were built to
check pulses.

Rebuilt oscillator sections of the BC-
688-A receiver, BC-689-A transmitter
and other 500-mc gear form a good part
of the video and sound transmitters.

Although present students are all vet-
erans, the course will be open in 1949
to others. Shiflett thinks his successful
experiment in salvage, science, and hu-
man _relations shows that the war
wasn’t a complete loss.
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Experimental TV Relay

Enthusiasts organize

to help televiewers

ANCASTER, Pennsylvania, is only
65 miles from Philadelphia. But
it is in a valley with a range of
hills (the Welsh Mountains) be-

tween it and the city. What would be a
“fringe area’ is thus almost a “null
area” because of these hills, and the
few experimenters who purchased tele-
visers and erected tall autennas re-
ported the situation to be absolutely
hopeless.

But the television experimenters re-
fused to give up and sit quietly wait-
ing for television to come to Lancaster.
They went out and got it. Reception
from Philadelphia is excellent on the
Welsh Mountains. Television enthusi-
asts began to wonder about bending the
rays from Philadelphia’s television sta-
tions over the mountains and down into
Lancaster.

Lancaster has plenty of television
enthusiasts. One of the large plants of
Radio Corporation of America is lo-
cated there, and the town has a very
high percentage of radio engineers and
technicians in its population. A group
of them met in April, 1945, to “find
ways and means to bring television to
the homes of Lancaster.” They decided
that a relay station on the Welsh
Mountains, 15 miles away might be the
best answer.

Inquiries showed that Philadelphia
television stations would grant permis-
sion to relay their programs. The group
of enthusiasts organized the Conestoga
Television Association in  September,
1945, and have worked steadily ever
sinee “to bring television to the homes
of Lancaster.”

Result of the cffort is experimental
television station W3XBR, shown on
our cover this month. During the winter
of 1948-49 it made programs available
on a more or less regular basis four
nights a weck. Quality of picture is
usually equal to that in the best receiv-
ing locations, stahility is excellent and
there ix little or no trouble from “snow”
or man-made noise.

All work has been done on a strictly
amateur basis. Members of the Associa-
tion take turns in operating the station.
But the Conestoga group do not use the
word “amateur” in describing their ac-
tivities. They point out that the word
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R. E. Barrett of the Conestoga Television Associotion of the W3IXBR controls.

has a very definite meaning in the radio
world, and that they are not hams, nor
is their station licensed for operation
on an amateur frequency, W3XBR is
an experimental station, and the mem-
bers who operate it have commercial
licenses.

Transmitting equipment

The video transmitter operating on
600 mc uses four 2C43 10-watt light-
house triodes, two in the oscillator and
two in the final amplifier. The output is
about 7 watts. The tubes are connected
in a tuned-line circuit as hown in Figs,
1, 2, and 3. The lines are resonated by
the shorting bars which slide along the
plate and cathode lines. In addition,
small split-stator capacitors, consisting
of plates mounted on a shaft so they
may be moved toward or away from the
plate lines, act as vernier tuners on
both the oscillator and the amplifier
stages.

wWwWWw.americanradiohistorv.com

Oscillator and amplifier are identical
with the exception of the oscillator feed-
back stubs, which extend from the
cathode toward the grid of each oscil-
lator tube through the copper chassis,
which acts as a shield. Fig. 2 is a plan
of the oscillator and Fig. 3 ene of the
amplifier. Thus the stubs appear in Fig.
2 oniy.

A number of modulation systems were
tried. The transmitter was first grid-
modulated with a low-power, 4-tube
modulator which used receiving-type
tubes and which connected to point B
in Fig. 1. Modulation was about 50%.
To approach 100% modulation, a much
more ambitious circuit had to be de-
signed. The present modulator has 5
stages feeding a power stage which
eonxists of six 4E27/8001’s in parallel.
Their output goes to point A in Fig. 1.
The circuits of the modulation ampli-
fier appear in Fig. 4, and one of the six
identical parallel sections of the modu-
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lator final amplifier is shown in Fig. b.

The sound transmitter is identtcal to
the video transmitter illustrated in
Fig. 1, having been originally con-
structed as the standby unit. In the
earlier experimental stages, AM was
used, but the modulation now follows
standard television practice—frequency
modulation with the sound r.f. at the
standard frequency separation from the
video signal. The sound transmitter is
completely independent and has its own
antenna.

Receiver converters

But getting the signals into Lancaster
was only half the story. The 600-mc
frequency for which the station was
licensed had to be converted to one that
could be picked up by a standard tele-
vision receiver. This problem was solved
with the experimenter’s standby, sur-
plus equipment. The former Navy radar
receiver ASB-6 was adapted for the
job. This versatile unit can be made into
a converter that will either work from
the u.h.f. band down to Channel 2, or
will produce video signals directly with
its own detector.

First stage of the converter (Fig. 6)
is a 2C40 lighthouse tube. It feeds into
an oscillator-mixer stage consisting of a
pair of 955’s, which brings the signal to
54 mc for the first i.f. section. This con-
sists of two stages, and the 54-mc signal
from it can be coupled into the antenna
circuit of a standard TV receiver, whose
Channel 2 circeuits may have to be re-
tuned slightly for best possible per-
formance.

Better results can be obtained by
heterodyning again and amplifying
through another two i.f. stages at 16
me, which in the ASB-6 is followed by a
detector and one video stage. Since the
converter problem has been solved by
each member of the Association in his
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own way, both of the systems men-
tioned in addition to a few variations
are in use,

Antenna system

The mast which decorates this month’s
cover is a 65-foot tower originally built
for experimental work by a windmill
company. Receiving antennas increase
the height another 13 feet, making 78
feet overall. Each receiving array is a
pair of stacked Taco dipoles, one being
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Fig. 6—A surplus ASB-6 radar receiver is used by most viewers to convert the 600-mc signal of W3XBR to one suitable for the TV receiver.

used for reception from WPTZ and one
for WCAU. The two corner reflectors
immediately below were originally for
the sound and vision transmitting an-
tennas. Now the video channel is trans-
mitted from the large parabola below
the reflectors, while four stacked verti-
cal dipoles in one of the reflectors trans-
niit the audio channel.

The television situation in Lancaster
is a triumph of organized effort. Though
any person who desires to receive the
signals could do so simply by construct-
ing a converter, without taking on the
burdens of membership in the Associa-
tion, there are no “pirates” and every
televiewer is an active worker in the

organization, doing such duties as his
qualifications permit. The encourage-
ment of outside organizations, notably
the television stations in Philadelphia
who permitted their programs to be
relayed, and RCA in Lancaster, who
loaned the new station much necessary
material which might have been too
costly to buy, also played an important
part.

Lancaster expects a local commercial
television station whose programs will
probably start in June. How the long-
distance relay will be affected is not
known, but Association members are
looking forward to the changed situa-
tion with interest. Will members who

have been accustomed to receiving two
stations be content with the single
home-town program? And will the oper-
ators who have been spending their
evenings on Welsh Mountain feel it
worth while to continue to do so if tele-
vision programs are otherwise avail-
able? Will W3XBR continue, cease, or
change its form of operation? No one
knows the answers, but all members of
the Conestoga Television Association
agree that the work up to the present
has already paid off in satisfaction over
a job well done, and in television train-
ing that could not have been so well
obtained in any other, less practical
way.

TV SALES TO REACH NEW HIGH IN 1949

V RECEIVER SALES may bring as

much income to radio manufacturers
as sales of sound sets in 1949, according
to a report released last month by the
U. S. Department of Commerce. Writ-
ten by James B. Forman and Charles
P. Redick of the Department and en-
titled “Trends and Prospects in Radio
and Televizion Receivers,” the report
relates that TV retail dollar volume
amounted to less than 7% of total in-
dustry sales in 1947, but jumped to
30% in 1948. If the industry’s objective
of producing twe million TV receivers
in 1949 is realized, say the authors, the
decline of radio sales and the growth of
the television market may well cause a
meeting or even crossing of the radio
and TV lines on the sales chart shown.
Aggregate sales of radio and TV re-
ceivers in 1949 is expected to approach
the $1.2 billion reached in 1948, despite
the approach to saturation in table-
model radio receivers and the slump in
radio-phonograph combinations caused
by confusion over phonograph records.

The increase in the number of TV set
makers is very marked. Before the war
only one company was manufacturing
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MILLIONS OF DOLLARS

RADIO AND TELEVISION RETAIL DOLLAR SALES
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televiewers; forty were in the business
(or preparing to enter) in mid-1946
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and 76 in mid-1948, all but 18 of whom
are also active in radio.
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Antennas For Television®

Part V—Higher gain and more directive

patterns may be obtained by using para-

sitic arrays and stacking the elements

HE presence of additional antenna

elements increases the gain of sim-

ple and folded dipoles. Not only

can the antenna system be made
niere sensitive in the direction of the
station but also less senzitive in other
directions, reducing the effects of noise
and multipath signals. The poor sensi-
tivity to waves arriving at odd angles
improves the signal-to-noise and signal-
to-interference ratios, It is important to
realize, however, that the benefit of a
higher-gain antenna can be realized
only if antenna is properly matched to
transmission line, transmission line
matched to receiver {(and of proper
over-all length), and antenna positioned
in the maximum field intensity of a
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Fig. |—Vertical and horizontal

space loop (see Part I1I, March issue).

Two factors which determine the gain
and effectiveness of a directional an-
tenna are horizental and vertical direc-
tivity. Additional antenna elements, re-
flectors and directors, behind and in
front of the dipole cause improved sen-
sitivity in a given direction. There is
less sensitivity to signals which arrive
from other angles.

Limited improvement can also be ob-
tained with elements positioned above

*From a forthcoming book: Refercnce Guide For
Television Antennaa.

tTelevision Instructors—Technical Institute,
Temple University.

each other. These so-called stacked elc-
ments determine the vertical directivity
of the antenna system. Vertical and
horizontal directivity patterns are
shown in Fig. 1.

The vertical dirveetivity of TV receiv-
ing-antenna systems should be prac-
tically parallel to the earth because
television and FM waves are propa-
gated as nearly parallel to earth as pos-
sible. The stacked system reduces the
sensitivity of the antenna to noises
which arrive from beneath the antenna.
Thus the stacked antenna is, not only a
bit more sensitive in the direction of
the station, but assists in the rejection
of high-angle radiation from below.

Parasitic elements

A properly matched dipole or folded
dipole intercepts a specific section of the
propagated wavefront and therefore re-
ceives a definite amount of energy. If
the antenna has a rvesistive termination
equal to its own radiation resistance,
maximum energy will be transferred
from it to the receiver. When the an-
tenna is ideally matched, half of the
total power intercepted is transferrcd
to the load while the second half is re-
radiated from the antenna.

Another antenna clement is often in-
troduced to intercept thiz re-radiated
energy. This parasitic element, if
spaced properly with respect to the
driven element, transfers additional
energy to the driven element in proper
phase to reinforce the initial power in-
tercepted. Under ideal conditions the
presence of a driven element plus either
a director or reflector increases signal
intensity from 50% to 1009, The addi-
tional gain depends on the length of the
parasitic element and a correct impe-
dance match between the transmission
line and the driven antenna, consider-
ing the effect of the parasitic element
on the resistance of the driven antenna.

A reflector is 59¢ longer than the
driven element and is placed a certain
distance in back of it. Arriving waves
strike the driven element which accepts
part of the encrgy. A portion of the
energy is re-radiated and moves on to
the reflector. At the reflector there is
almost complete re-radiation because
the reflector is not terminated in a load;
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additional energy is transferred back
to the driven element in the correct
phase to reinforce the initial signal.

The director is shorter by 49 than
the driven element and is a certain dis-
tance in front of it, that is, between the
station and the antenna proper. The ar-
riving wavefront strikes the director
first. Again the combination of the ar-
riving wavefront vlus the re-radiation
from the director produces an increased
signal at the transmission line.

Element spacing

The spacing of the director and re-
flector from the driven element deter-
mines the gain and impedance of the
antenna. For maximum gain it is cus-
tomary to space a reflector 0.15 wave-
length in back of the antenna and a
director 0.1 wavelength in front of it
(see Fig. 2). With this close spacing
the antenna resistance is lowered sub-
stantially. When it is necessary to keep
the antenna impedance relatively high,
it is possible to space each parasitic ele-
ment Y% wavelength from the dipole.
The gain is brought down somewhat.
but reduction of impedance is not great.

Spacing 0250  0.15) 0.1\
Reflector 82%  34% 199
Director % 30% 19%
Both 41% 28% T%

These figures show the resistance of a
parasitic array as a percentage of the
impedance of the dipole alone, for three
different element spacings.

It is very important that the driven
element be matched exactly to the trans-
missien line if the full benefits of a
directive antenna are to be obtained.
Obviously, if multi-element arrays are
to be used, a folded dipole is preferred
over a straight dipole because of the
much higher final resistance in the
presence of parasitic elements, permit-
ting the antenna to be matched more
readily to a 300- or 75-ohm line. The
resistance of a plain dipole drops to an
exceedingly low value, which increases
losses and complicates the matching
problem. Furthermore, because of the
inherently larger bandpass of a felded
dipole, the array retains a substantial
bandwidth despite the narrowing effects
of the parasitic clements.

When a folded dipole is used, the
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parasitic elements may still be simple,
straight rods. They need not have the
folded form. Element length is critical.

In checks made by the authors it was
found that with reflector or director
correctly cut (reflector 5% longer and
director 4% shorter than driven ele-
ment) some increase in signal strength
was apparent when the parasitic ele-
ment was spaced a quarter-wave, with-
out giving consideration to impedance
match. However, for the utmost im-
provement, the impedance match of an-
tenna to transmission line was every

JA
CLOSE SPACING =

JASA

3000 LINE

7
N4 OPEN mrcmr( sTul
Fig. 2—5tandard parasitic element spacing.

bit as important as the presence of the
reflector or director.

Complete utilization of the gain added
by the parasitic elements can be
realized if a quarter-wave matching
stub is used, as shown in Fig. 2. In this
system an open quarter-wave stub is
attached to the antenna and the trans-
mission-line connections are moved up
and down the stub until the peak signal
point is abtained. If this method is used,
a 300-ohm line can be matched to a
dipole or folded dipole having one, two,
or more parasitic elements. The system,
of course, should be matched best for
the weakest-signal frequency. A good
mateh will then exist at the third-har-
monic frequency.

In summary, the full effectiveness of
the parasitic elements is obtained only
with correct spacing, careful cutting of
elements to correct lengths, and, above
all, proper matching of the driven ele-
ment to the transmission line, consid-
ering the change in antenna resistance
caused by the parasitic elements.

To assist in finding the correct dimen-
sions for the elements, and the spacings
between them, a table has been com-
piled. It gives information for each
channel as well as for compromise sys-
tems for high and low bands. Dimen-
sions given for folded dipoles indicate
the total length between one terminal
and the other. Free-space dimensions
for various parts of a wavelength are
also given for use in obtaining proper
stub lengths and spacings between ele-
ments. All of these dimensions are based
on an air dielectric. When other than
air is used (as in transmission through
sections of line) the dimension given
should be corrected by multiplying it by
the velocity constant of whatever di-
electric is used (see manufacturer’s
specifications).

Stacked arrays

If driven antenna elements are
stacked vertically, antenna gain is
somewhat increased because sensitivity
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ANTENNA DESIGN TABLE

X F Di- Jconi-
Chan- | Center | Di- Re- | rec- | Foided| cal
nel fre- pole | flector | tor | dipole | ele-
quency |length| length |length| | ment

e R | |
) 57 | 872 | 101 033 | 207 73,7
3 6 | us | 023 | 848 | 181 | 667
4 69 | 80 843 | 77 | 166 60.9
5 kt ] 70 73.6 | 67.3 | 145 53.2
8 85 65.2 68.2 | 62.5 | 134 9.4
7 177 | s12 | s2.8 | 30 64.7 | 287
8 188 | 30.2 | 318 |20 | 426 229
9 189 | 20.2 [ 308 | 2.1 | 00.6 | 222
10 195 | 28.4 | 20.8 | 27.2 | 587 | 215
11 201 | 7.6 | 29 0.4 | 57 | 0.9
12 207 | 68 | 282 | 2.7 | 553 | 203
13 23 | 26 273 [ 249 | 538 | 107

Low 1 |
Band Tt k2] RLD [ 749 | 161 59.1

High | | I
Band 195 28.4 | 208 | 272 58.7 | 2.5

Free-Space Dimensions of Waves

( | | | | Channel

X X2 N4 0N | 015N | 3| 1o limits
|

200 /101 | 50.5 [ 20.2 [30.8° | 519 | 173 51-60
182.8 | 914 457 | 183 [27.4 |46.8 (156 60~-66
166.8 | 83.4 | $1.7 | 16.7 |25 2.9 | 143 66-72
1456 | 728 36,4 | 14.8 | 218 [ 37.2 | 124 76-82
185.6 | 67.8 | 939 [ 136 [20.3 | 348 | 114 82-88
G4.8 | 824 | 162 | 648 | 9.7 | 167 | 556 | 174-180
G628 [ S04 157 | 648 | 9.42 | 161 | 58.7 | 180-184
60.8 | 30.4 | 152 608 912|156 | 52 186-192
S8.8 | 0.4 147 588 | 882 | 151 504 192-198
57.2 | W6 | 148 | 572 BSR 147 | 49 198-204
55.6 | 278|180 | 556 | 834 4.8 47.5 | 204-210
54 27 | 13.5 5.4 8.1 18.9 | 46.2 | 2lo-2i6

166.
58.

5 | 832 | 416 | 16.1
.si 20.4 | 14.7[ 588 | 882 151 3504 |

2.2 417 198

to waves traveling parallel to the earth
is increased. Stacking two dipoles one-
half wavelength apart increases voltage
delivered to the transmission line by
40%, provided the system is properly
matched. If the terminals of two driven
elements are paralleled, net antenna re-
sistance is halved.

Stacked antennas connected in phase
have maximum sensitivity broadside,
just as a single dipole. However, phase
relation is affected by the feed system.

The two basic methods of feed are
shown in Fig. 3. With the method of
a, the signals picked up by the two
dipoles are in phase, but the upper-
dipole signal is reversed after it passes
through the half-wave section of line.
To correct this, the feeders must be
transposed as shown. At b, signals from
both dipoles travel the same distance
before they meet and ne correction is
necessary.

A most important characteristic of
the stacked antenna is its ability to re-
ject noises arriving at other angles than
broadside. For example, a signal arriv-
ing from beneath the antenna (street
noises, ete.) would induce out-of-phase
signals into the two elements (longer
path to top antenna element) and sig-
nals would cancel at the point where
the transmission line is attached. Thus
the stacked antenna is particularly
helpful in noisy locations.

The stacked array, in addition to con-
tributing more gain, remains bidirec-
tional, an advantage when reception
from opposite directions is desired. Re-
flectors and directors can be used for
each element of the stacked system,
however, to make it unidirectional, with
still higher gain in the chosen direction.
Again proper impedance matching is
essential, a matching stub doing won-
ders for any one stubborn station. Ac-
tually, because of the very limited addi-
tional gain acquired by stacking (only
40% for two stacked elements ideally
matched), the rejection of noise should
be the only reason for doing it. It was
noticed that with a number of stacked
systems, due to mismatch and nearness
of the antenna to ground, signal
strength increased when one driven ele-
ment was removed. The effects of
ground are evident when we consider
that the nearer the stacked antenna is
to ground (or to the grounded struc-
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All frequencies in megacycles; all dimensions in inches except 3N\ and 10X, which are in feet.

ture upon which it is mounted), the
greater the ratio between signal con-
tributed by the top element and that of
the lower one.

A very simple system for approxi-
mately matching two stacked folded di-
poles is the transposed-feeder method
(Fig. 3-a). In a typical case, 300-ohm
line was run to the lower element, con-
nected, given a half-twist, and continued
on to the top element. Spacing between
the stacked elements should be 85 to
90% of a half-wave because of the ve-
locity constant of the line. This system
delivered a bit higher signal level than
a center-feed system. Various element
spacings—half-wave, quarter-wave, and
eighth-wave—were tried with no appar-
ent improvement.

Best results with a center-feed sys-
tem (Fig. 3-b) were obtained when the

TRANSPOSED
FEEDER
f T ALINE

= JJ -

a b

Fig. 3—Two way of jcining stacked elements.

section of line between driven elements
had a surge impedance which approxi-
mately matched the antenna to the cen-
ter point of feed. For example, if two
stacked folded dipoles are used, each
has a 300-ohm resistance which should
be transformed to 600 ohms at the point
where the 300-chm transmission line is
attached. If the section between each
antenna and the center feed point has

a surge impedance of /300 X 600 or
about 420 ohms, it will act as a quarter-
wave matching section. Element spac-
ing did not appear critical from the
signal-strength standpoint, although
half-wave spacing gives the best noise
cancellation.

In the next article of this series spe-
cial antenna types will be discussed and
comparisons made with conventional
dipoles. An unusual high-directivity,
high-gain antenna will be shown.
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Electret Behavior

It is possible to
evaluate electret

behavior in spite

of the dearth of
theoretical knowl-

edge prevailing

By EDWARD D. PADGETT

O develop new industrial uses for

the electret, the electronic techni-

cian should become acquainted with

the properties of and the com-
pounds that form electrets, As first
shown by Mototaro Eguchi of the
Higher Naval College of Tokyo, an elec-
tret is formed when certain dielectric
materials solidify in a strong, external-
ly applied electric field. The electric
field causes the molecules of the dielec-
tric to become oriented or polarized in
the direction of the field. As the mix-
ture solidifies, the polarized molecules
are frozen into a fixed position. Events
that occur inside the polarized dielec-
tric cause the free charges that char-
acterize an electret. At room tempera-
ture one electret surface has a positive
electric charge and the other surface is
charged negatively. Covering the elec-
tret with a metal-foil keeper preserves
the charges indefinitely.

This electric charge property is re-
lated to the polar groups (—OH,
—COOH) that occur in certain high-
melting-point compounds. (Polar groups
are groups of atoms with positive and
negative electrical poles.) Mixtures of
Carnauba wax and hydrogenated rosin
(Hercules Staybelite resin) have polar
groups and form electrets. Paraffin
waxes have no polar groups and, in
themselves, do not form electrets. How-
ever, paraffin waxes in mixture with
Carnauba will form electrets because
the Carnauba has polar groups.

Despite a lack of basic knowledge
about the behavior of oriented polar
compounds, practical information about
electrets can be obtained from a num-
ber of experiments that can be made on

Edward Padgett, the author, shown experimenting with one of his electrets,

the dielectric mixtures. Among the tests
and analyses are potential-distribution
curves inside the electret, x-ray diffrac-
tion patterns, cooling curves, and am-
meter tests. The experimental results
suggest the interesting hypothesis that
the free charges on the surfaces of wax
electrets are the result of ionization of
some of the constituents in the wax.
However, until new information about
oriented polar compounds is available
to support the experimental evidence,
this hypothesis must not be regarded as
a theory of electret behavior.

Andrew Gemant, one of the early elec-
tret workers, was the first (1935) to
propose an ionization explanation. He
inserted probes in the cooling Carnauba
wax as an electret was being made.
From the data he prepared curves of
potential distribution inside the wax
versus electrode distance (Fig. 1). He
found that potential distribution was
nonsymmetrical with respect to the two
electrodes. The graph shows that the
nonsymmetry becomes more pronounced
as the wax temperature decreases. Ge-
mant said this was due to different ion
mobilities inside the wax; cation (posi-
tive ion) mobility was greater than
anion (negative ion) mobility when the

www.americanradiohistorv.com

wax was in a molten or plastic condi-
tion (for wax temperatures down to
70 degrees C).

Professor Gemant hinted that this ex-
planation might hold when the polar-
ized dielectric was cooled to room tem-
perature; for the solid wax he found a

POT E‘NTIAL IARBITRARY UNITS)
101 |

L/
+ %/Zé__

ELECTRODE DISTANCE (ARBITRARY UNITS)
A-DIELECTRIC TEMP. IS APPROX. 120°C

B- - " 190° ¢
c- - “w o now aseC
b- w wow 10°¢C

Fig. 1—Curves show potential distribution.
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positive space charge at the cathode.
Independent tests indicate that his ex-
planation will hold when the wax is at
room temperature. An X-ray analysis
proves that when it is allowed to solidi-
fy in an externally applied electric

Fig. 2—Diffraction pattern of Carnauba wox.

Fig. 3—Halo pattern from hydrogenated rosin.

Fig. 4—Composite pattern of Figs. 2 and 3.
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field, Carnauba wax becomes polarized.
In other words, the wax acquires an
internal electric field of its own during
the polarization process. When the wax
is hard enough (cooled to room tempera-
ture), this internal field is retained in-
definitely and ecan manifest itself long
after the electret is removed from the
making electrodes. If large enough, the
internal field can ionize (or excite) cer-
tain contituents in the wax. The ions
can migrate toward the polarized sur-
faces and form the free surface charges
on the electret because of the internal
field and a certain amount of ion mo-
bility tends to manifest itself inside
the wax.

The electret is the electrical analog
of the so-called permanent magnet. A
keeper on a magnet maintains the direc-
tion of the internal magnetic field in-
side the iron, and the niagnet keeps its
pole strength indefinitely. The keeper
on an electret maintains the direction
of the internal electric field inside the
polarized dielectric, and the electret
keeps its free surface charges indefi-
nitely. The precise mechanism of what
happens inside the electret involves con-
troversial and theoretical questions that
will be answered when more informa-
tion is obtained on the various phe-
nomena involved.

If the keeper is removed from the
electret, there is a reversal of the in-
ternal electric field. Experimental evi-
dence indicates that this reversal is not
instantaneous, but occurs instead in a
series of jumps. This means that the
decrease in the magnitude of free sur-
face charge occurs in a series of jumps.
The type of decrease indicates that
there is either a rotation of the mole-
cules, or changes in the distance be-
tween molecules or ions inside the elec-
tret. This is not a piezoelectric effect in
the striet sense of the word—waxes are
too soft, relatively, to show appreciable
piezoelectric effects. Rather, it is an
internal effect caused by oriented polar
compounds. Additional knowledge about
polar groups, concepts of quantum
theory, and the number of degrees of
freedom of atoms and molecules must
be used to explain these jump effects
more fully.

X-ray analysis

An externally applied electric field of
between 5,000 and 10,000 volts per cen-
timeter must be applied to the molten
dielectric to produce satisfactory elec-
trets. X-ray ditfraction patterns prove
the dielectric is polarized by this strong
field. The patterns shown in this article
were made with the k-alpha doublet
from a copper-target X-ray tube oper-
ating for 20 minutes at 40 kv peak and
20 ma. The spot in the center of the pic-
tures is due to the blocking out of the
primary X-ray beam. These pin-hole
patterns were taken by the writer in
the X-ray laboratory of the University
of Illinois.

The distance d between layers of a
crystal is of the order of Angstrom
units (1 A.U. = 108 em). Since the
wavelength L of X-rays is of the same
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BT
order, a crystal acts on X-rays as a
diffraction grating acts on light. Diffrac-
tion of X-rays is governed by the well-
known Bragg equation, nL = (2d) (sin
#). If a substance has a definite, repeat-
ing crystalline structure, X-rays will be
diffracted in certain directions only,
resulting in an X-ray pattern on a pho-
tographic film that is characteristic of
the structure or substance. Organic
compounds like Carnauba wax yield
diffraction patterns that are clearly de-
fined, smooth rings (Fig. 2). If the
crystallites of a substance are very
small and distributed in a random, non-
repeating manner, the X-rays will be
scattered in all directions, resulting in
diffraction patterns that are broad, dif-
fuse hales. Compounds like glass and
hydrogenated rosin yield these broad
halos. Fig. 3 shows a halo from hydro-
genated rosin. Note how it conforms to
the description.

Any substance can be identified or
“fingerprinted” by X-rays because it
has its own characteristic diffraction
pattern, If two substances are mixed
together and there is a chemical reac-
tion, an X-ray diffraction pattern will
show new rings or lines because of the
new compound formed by the reaction.
Unpolarized mixtures of Carnauba wax
and hydrogenated rosin show no new

Fig. 5—Diffraction pattern of an electret.

rings, hence, no chemical change is
caused by mixing these two substances
together. X-rays prove that mixtures of
Carnauba wax and hydrogenated rosin
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Fig. 6—Schematic illustration of fibering.
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Fig. 7—Cooling characteristic of Carnavba.

are physical mixinres, not a new chemi-
cal compound. The diffraction pattern
of the mixture merely shows a super-
positioning of the individual patterns
of the two substances. If Fig. 3 were
added to Fig. 2, the resulting pattern
would be identical to the diffraction
pattern of the mixture (Fig. 4). In this
photograph note the uniform photo-
graphic density of the closely spaced
rings and the hroad inner halo.

Fig. 5 is a diffraction pattern of an
clectret. Note the nonuniform photo-
graphic density of the rings and the
broad inner halo. Such diffraction rings
are characteristic of materials that
show “preferred orientation” or fiber-
ing, In this instance the fibering is due
to the polarization or orientation of the
dieleetric caused by the previously ap-
plied electric ficld from the power sup-
ply. Fibering means that an eleetret has
a higher degree of orientation or or-
ganization than the unpolarized dielec-
tric. Fig. 6 is a schematic illustration of
fibering.

Other electret tests

In addition te the knowledge from
the X-ray analysis, further information
about electrets can be obtained from
cooling curves of the dielectric mixtures.
A copper-constantin thermocouple is in-
serted in the molten dielectric in a test
tube. The thermocouple is connected to a
recording potentiometer. The pen of this
instrument draws cooling curves which
show the time rersus temperature rela-
tionships as the dielectric cools, (Dix-
cussions of the equipment used in test-
ing electrets and photographs of the
Leeds and Northrup recording poten-
tiometer appeared in the April issue.)

Carnauba wax is crystalline in struc-
ture and is a unique solid solution of a
homologous series of esters. Esters can
have one or more crystul transition
states, This means that at a certain
temperature all the wax molecules are
lined up in a certain direction and at a
certain angle with respect to the ver-
tical. In the region of the melting point
the molecules line up vertically, like the
pile in a rug. A change in crystal tran-
sition means that at a certain tempera-
ture all the molecules suddenly tip over

at an angle with respect to the vertical.
In the tipping over process heat energy
is lost by the molecules. The energy loss
is detected by the thermwocouple and
causes slight dips or bulges in the cool-
ing curves. Thus point B in Figs. 7 and
8 is the center of a region of erystal
transition, To see the bulges clearly,
hold the paper parallel to the eye and
sight along the curve. Irregular points
like C on the graphs are due to the ad-
justment of the recording potentiometer.

When No. 1 yellow Carnauba wax
cools in an oven, the curve of Fig, 7 is
obtained. As the wax cools, it goes from
a molten state (above 81.8 degrees C)
through a vertical inflection peint at
81.8 degrees {(point A on the graph)
into plastic and solid states (below 81.8
degrees C). In other words, from E to
A on the cooling curve the wax is
molten. At point A the wax cools
through its melting point and begins to

This test tube was cracked when Carnavba
wax was cooled in intense electric field.

solidify, At A’ most of the wax is in a
soft, plastic state. From A’ to D the
wax cools to solidification.

Wlhen Carnauba wax cools in an elec-
tric field, the curve is similar to that of
Fig. 7 except for one important differ-
ence. This difference is that there is a
slight lowering of the melting point of
the wax. The electric field causes either
preferred orientation of the wax or
jonization of some of the constituents in
the wax or both. In cither case the wax
takes energy from the applied electric
ficld. Energy is taken gradually and in
the melting point and crystal transition
regions. This latter effect shows on a
cooling curve only when the applied
voltage is slightly greater than the
breakdown strength of the dielectric.
In this event arc-overs occur between
the parallel-plate electrodes in the test
tube. The voltage breakdowns in the
wax occur with almost explosive noise
and violence when the temperature of
the cooling wax, as indicated by the
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lines drawn by the potentiometer pen,
passes into the melting-point and crys-
tal-transition regions. A test tube con-
taining a thermocouple, brass elec-
trodes, and Carnauba wax cracked by
the application of the intense electric
field during these tricky tests is shown
in a photograph.

When Hercules hydrogenated resin
(Staybelite resin) is added to the Car-
nauba wax, the melting point of the
mixture is lower. Also, the center of the
crystal transition region (point B in the
graphs) is at a lower temperature. This
is shown in the cooling curve of a mix-
ture of equal parts of Carnauba wax
and hydrogenated rosin (Fig. 8).

Ammeter tests on wax electrets
give useful information. Interestingly
enough, pure hydrocarbons are essen-
tially noneconductors of electricity in
the molten state. A microammeter in
the high-veltage circuit, when wmaking
an electret, shows currents of surpris-
ingly large magnitude (approximately
400 microamperes or greater when the
wax is at 90 degrees C). The specitic
resistance of Carnauba wax (consid-
ered as a mixture of hydrocarbon de-
rivatives) is approximately 60 x 1013
ohm-centimeters at 30 degrees C. Ac-
cording to Ohm’s law, currents meas-
urable in micromicroamperes should
flow through the dielectric. In practice.
microamperes are obscrved. The large
currents are due either to strong polar
properties or to ionization of some of
the wax components. These components
are mixtures of esters of higher alco-
hols and acids, and impurities, such as
inorganic salts, that are inherent in the
wax. Undoubtedly, the ion currents
contribute to the magnitude of the free
surface charges on wax electrets.

In summation, then, a series of inde-
pendent tests indicates that the electric
charges on wax electrets are associated
with the orientation of polar groups
that occur in certain compounds. Un-
polarized mixtures of Carnauba wax
and hydrogenated vosin are physical
mixtures. X-ray diffraction patterns
prove that wax electrets consist of cer-
tain polarized dieclectric materials.
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Fig. 8—How a Carnauba:rosin mixture cools.
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ELECTRONICS IN MEDICINE

Part VII—Devices to
measure the activity
of the muscle fibers

By EUGENE J. THOMPSON

LECTROMYOGRAPHY is an elec-
tronic method of recording the
electrical activity of museles. De-
veloped during the last war to

study nerve injuries, it is now used to
study diseases such as infantile paraly-
sis.

The action potentials are picked up
with a fine, metallic needle, thrust
through the skin and into the muscle as
in Fig. 1. The shaft of the needle is in-
sulated, only the extreme tip remaining
bare. This makes it possible to contact
individual muscle fibers or collections
of fibers known as a motor unit, which
are controlled by only one nerve fiber.

The action potentials are measured
with respect to a reference electrode
placed on the skin nearby. A third,
grounded electrode is attached to a dis-
tant, neutral part of the body to reduce
stray  electrical interference. The
ncedle and reference electrode are con-
nected to the input grids of a push-pull
amplifier.

The action potentials are then ampli-
fied sufficiently to be seen or photo-
graphed with an oscillosecope and camera
attachment and to be heard on a loud-
speaker. The appearance and sound of
the waveforms can be analyzed by an
experienced eleetromyographer.

Individual muscle fibers emit small
monophasic and diphasic transient dis-
charges lasting 1 to 1.5 milliseconds at
.01 to 0.3 millivolt, They appear in
trains when the nerve supply to a
musele is destroyed, and have a crack-
ling sound when heard on the speaker.

Motor-unit potentials last 5 to 7 mil-
liseconds, range between 1 and 10 milli-
volts, and are di- or triphasic. A com-
bination of motor units discharging
simultaneously may produce amplitudes
of 30 to 40 mv. Motor-unit potentials
appear only when the musele contracts,
with a few exceptions. They sound like
machine-gun fire.

The electromyograph recorder is com-
posed of three major components:
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The insulated metallic needle is thrust into the arm. The bare tip picks up impulses.

1. A high-gain, low-noise-level, wide-
range, calibrated, balanced, push-pull
preamplifier, with built-in calibrator
(Fig. 2);

2. A cathode-ray oscilloscope with
photographic attachment, incorporating
a nerve and muscle stimulator with va-
riable duration and intensity (Fig. 3);

3. A combination mobile loudspeaker
cabinet and table including the speaker,
power amplifier, battery, and battery
charger.

The preamplifier (Fig. 2) comprises
three stages of push-pull, resistance-
capacitance coupled voltage amplifica-
tion. The advantages of the push-pull
circuit in medical electronic equipment
have been discussed in eavlier articles.
It is possible to ebtain linear amplifica-
tion of all input voltages between 10
microvolts and 100 millivelts by means
of the balanced, tandem, 10-step attenu-
ators R7, R8, R13, R14. Each attenuator

has a loss of 3 db per step, making a
total of 6 db per step for both stages.
The frequency response is flat =1.5 db
from 10 to 4,000 cycles. The time con-
stant is 0.1 second.

Extraneous electrical intereference is
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reduced without shielding by the sereen-
grid-balancing potentiometer R3. Inas-
much as such interference appears prin-
cipally as a grid-ground signal, R3 can
be varied to make the undesirable sig-
nals of equal amplitude. Since they are
already 180 degrees out of phase, they
cancel. Mechanical tube noises are re-
duced by using 1603’s (non-microphonic
6C6’s) in the first stage. These are
mounted in rubber-cushioned ceramic
sockets. Precision wire-wound resistors
in the first stage plus careful shielding
reduce inherent noise still further.

The calibrator ecircuit consists of a
1.5-volt battery, R21, R22, and a push-
button. When the oP-CAL switch is
thrown to cAL, depressing the CAL but-
ton introduces an 0.8 mv square-wave
pulse. The oscilloscope vertical gain
control can then be adjusted to secure
the desired deflection.

The output of the preamplifier is fed
into the vertical deflection amplifier of
the cathode-ray oscilloscope (Fig. 3).
This consists of two 6AGT beam-power
tubes which, because of their high trans-
conductance and high plate current,
deliver a high voltage across a low
plate-load impedance. This produces
linear deflection, because the beam goes
off the face of the ’scope hefore the
tubes are driven past the linear portion
of the characteristic curve.

The sweep generator employs an 884
thyratron, 6K7 constant-current pen-
tode, and a GC5 limiter. Normally, the
884 thyratron is biased to cutoff, and is
prevented by the 6C5 limiter, connected
in parallel with it, from flashing or
conducting. However, a simple positive
pulse from the multivibrator raises the
grid bias of the thyratron, causing it
to conduct, charging C4. This is then
discharged at a linear rate through the
6K7 constant-current pentode. When
the potential across C4 drops to a low
value, the grid of the 6C5 limiter is
driven positive with respect to the
cathode (sinee the cathode is made more
negative than the bias impressed on it
by R20 and R21). As a consequence,
the 6C5 conducts heavily, preventing
further econduction of the thyratron
until the next positive trigger pulse
arrives from the multivibrator.

The multivibrator consists of two
6ACT pentodes in which the screen
grids are used as plates for the switch-
ing action. The circuit provides positive
pulses for triggering the sweep gener-
ator and negative pulses to trigger the
muscle and nerve-stimulator circuit.
The frequency is set at 7.5 cycles.

The square-wave pulse from the ap-
propriate plate of the multivibrator is
passed through a differentiating network
to produce the sharp, positive trigger
pulse for the sweep generator. The
negative trigger pulse is obtained from
the grid of the nonconducting tube of

Fig. 3—The muscle impulses show up on this
oscilloscope for visval evaluation. The same
unit furnishes potentials for stimulating the
nerves and muscles with currents of varioble
intensity in pulses of adjustable duration.
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the multivibrator as its voltage sud-
denly swings negative.

The output ef the stimulator circuit
is a negative square-wave pulse with a
recurrence frequency of 7.5 cycles. The
duration may be set at 1, 0.5, and 0.2
millisecond, and the amplitude varied
from zero to —90 volts,

The stimulator is composed of a 6N7
one-shot multivibrator triggered by the
negative pulse described above. The out-
put, a negative square wave, is passed
through the 6AG7 cathode follower.
This arrangement minimizes distortion
of the square-wave stimulus.

The 6AG7, which is normally con-
ducting heavily, is made to conduct less
by the negative square-wave input from
the 6N7. The fall in current in R41 re-
sults in a negative square-wave output.
The duration of the stimulus is kept
constant by the 6HG6 duration limiter
which stabilizes the grid-voltage excur-
sions of the two triode sections of the
6N7T.

The power amplifier (Fig. 4) is a
two-stage, resistance-capacitance-cou-
pled circuit, with frequency compensa-
tion in the plate of the first stage. The
output is flat from 10 to 10,000 cycles,
but the lows may be accentuated and
the highs attenuated by switching in
the low-frequency booster. The output is
6 watts undistorted. Careful attention
to power-supply design is responsible
for the extremely low hum level of the
instrument,

With the cxception of Fig. 1, all illustrationa for
this article are presented by courtesy of

Dr. H. H. Jaaper,

NEW RADIATION DETECTOR
A new electronic scintillation counter
was developed recently by Dr. George
B. Collins, head of the Physics Depart-
ment of the University of Rochester,
N. Y.

Scintiltation was the first methed
used by atomic physicists to count radie-
active particles. Using a microscope, the
scentists counted the tiny flashes of
light that are made by the particles as
they hit a fluorescent screen, When the
Geiger counter and other detectors were
invented, the scintillation method, which
was extremely tedious, was dropped.

Dr. Collins, however, has made the
scintillation counter completely auto-
matic. A small block of anthracene (a
coal-tar product) is placed on the end
of a quartz or Lucite rod. The flashes of
light produced by the anthracene when
it is bombarded by radioactive particles
are “piped” through the rod to a multi-
plier phototube which produces electri-
cal impulses and passes them along
through an appropriate amplifier to a
counter.

According to Dr. Collins, scintillation
counters can count faster than Geiger
counters, They are more sensitive to
hard gamma rays and the choice of
phosphor (anthracene or other) can de-
termine the device’s relative sensitivity
to alpha and beta particles, The light-
conducting rod allows the phosphor to
reach into tight places.
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This is the electromyograph diagrammed and described on the preceding pages.

FIRST AMERICAN PORT TO GET RADAR

THOUGH England is the world’s first
nation to have installed a port radar
system (“Radar Eyes Bring Safety to
Fog-Bound Liverpool,” RaDIO-ELEC-
TRONICS, December, 1948), the U.S. will
not be far behind in furnishing radar
protection to marine traffic. This coun-
try’s initial installation was authorized
recently by the Board of Haybor Com-
missioners of Long Beach, Calif. Equip-
ment for the installation will be fur-
nished by the Sperry Gyroscope Co.

A radar scanner atop a 120-foot steel
derrick at the end of a pier in Long
Beach’s Outer Harbor will transmit to
the operator in the pilot house the po-
sition of every ship in the San Pedro
Bay area within a distance of 10 miles.
The radar operator will inform ships of
their exact positions by two-way radio,
even in the midst of the heavy fog
banks which roll in from the sea. Har-
bor pilots will carry portable equip-
ment for communication with the radar
operator, and pilot boats will have per-
manent installations. With radar and
the two-way radios, it will be possible

www americanradiohistorv com

to direct any vessel safely through the
entrance in the breakwater system to
any desired berth.

The procedure employed during bad
weather will be similar to the Ground-
Controlled Approach method used with
aireraft. With the aid of a mobile radar
station, aircraft are ‘“talked down” in
the GCA system—ground observers
watching the radar ’scope know the
plane’s position and tell the pilot by
radio every few seconds exactly what
to do to maintain proper approach.

The Long Beach ship radar will op-
erate with approximately the same pro-
cedure, except that the radar station
will be fixed. Like GCA, the pert radar
will be accurate to within 50 feet. The
shore operator will be able to act only
in an advisory capacity, as all respon-
sibility for control and direction of the
ship rests with the pilot.

Because of its novelty, the system will
be operated at first on an experimental
basis, but it is expected to prove so
vital that all major American ports will
follow Long Beach’s pioneer example.
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INCE the sensational annocunce-
ment of the ecrystal triode, or
transistor, several months ago,
radio experimenters have been

waiting impatiently for manufactured
versions of this device. We have com-
municated witl several manufacturers
known or expected to be planning tran-
sistor production, but have obtained no
commitments as to a date on which
crystal triodes might be expected to
appear on the market. In the meantime,
a few brave souls have made simple
experimental transistors for the prime
purpese of deing a little advance play-
ing with the gadget; most builders,
however, have complained of electrieal
instability and lack of mechanical rug-
gedness,

The auther has constructed several
t ansistors employing various mechani-
cal arrangements. Although the elec-
trical behavior of some of the models
wax interesting and quite satisfactory,
)1 suffered more or less from mechani-
¢ 1 delicacy. In cach case, the germani-
um wafer and the two S-shaped, pointed,
tungsten whiskers required were ob-
tained by disassembling two 1N34 crys-
tal diodes. One whisker is obtained from
each dicde, and one germanium wafer
is left over for experimentation. The
1N 34 undoubtedly has been the source
of parts for all home-made transistors
built up to this time.

Without going inte the theory of
transistor operation in this article, we
show the basic arrangement of a erystal
triode as an amplifier in Fig. 1. An
oscillator circuit also can be made by in-
troducing feedback between the output
and input portions of the triode circuit.
From this drawing, it may be seen that
the transistor is simply a two-whiskered
crystal unit. The emitter whisker is
biased with a low positive voltage and
is comparable to the control grid of a

triode tube. The eollcctor whisker re-
ceives a much larger negative veltage
from a B-battery and is comparable to
the plate of a tube. The germanium

wafer, commonly referred to as the
erystal, is comparable to the cathode of
a tube. In order to obtain transistor
action (that is, to have the emitter volt-
age contrel the collector current in
much the same fashion as the grid volt-
age of a tube controls the plate cur-
rent), the two whizkers must touch the
germanium surface firmly at points ex-

EMITTER WNISK’LR (muzcmn WHISKER

4 FOR AUDIO FREQ
—i¢

%ﬁ LOAD % RES AMPL SIG OUT
AC SIG ERUANIUM Sr0uND BY EXPERIMENT J

SOURCE DISC
+ e
1.5V BIAS 45V BBATT
[ +F
Fig. |—This is a basic transister amplifier.

tremely close to each other (.002-inch
separation is the figure that has been
published widely). The job of mounting
the two whiskers as close together as
this, so that their tips do not touch each
other but still press down upon the
germanium surface, is the formidable
mechanical obstacle which most expevi-
menters have found.

Recently, Ralph Jacobson, WQYEE,
preduced a mechanically rugged tran-
sistor for the author’s experiments,
using 1N34 parts. It is the novel, easily
duplicated construction of this unit
which is described here.

Construction

Fig. 2 is an exploded view, showing
how the various parts of a 1N34 have
been utilized in construction of the erys-
tal triode.
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The 1N34 consists of two threaded
brass end plugs which are screwed into
opposite ends of a small ceramic tube.
The tungsten whisker is soldered to one
of these plugs and rests upon the sur-
face of the germanium wafer. The
wafer is soldercd to the end of a brass
pin passed through a central hole in the
other end plug and held by a setscrew.
These parts are all shown, ready to go
together, in Fig. 2. After adjustment at
the factory, the ceramic tube is filled
with wax. This wax has been injected
through a hole in the side of the ceram-
ic tube; thi: hole served previously for
an access point through which the
whisker could be moved about to various
spots on the germanium surface during
clectrical adjustment,

After obtaining two 1N34’s, the first
step in the construction of the triode is
carefully to pick out the sealing ma-
terial which plugs the hole in the cer-
amic tuhe of each unit. This may he
done with a needle, being cautious not
to dig any deeper into the unit than the
thickness of the ceramic wall. The next

—

Five simple tools used in making transistors.
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step is slowly to melt out the wax by
heating the entire unit. Hold it high
over a low flame. Make no attempt to
rush this operation. The wax will run
out through the side hole. After the
waXx has been expelled, the tinned fer-
rules which hold the pigtails may be
peeled off the end of each unit with the
aid of diagonal cutters. This will expose
the two brass end plugs which then may
be unscrewed.

After removing the end plugs, un-
solder the whiskers from their plugs
and bathe them in carbon tetrachloride.
The next step requires painstaking
care: saw one of the whisker plugs
vertically in half, using the thinnest
obtainable jeweler’s saw blade, to ob-
tain the two separated halves shown as
parts A and C in Fig. 2. Solder one
whisker to each half. The tungsten wire
iz a little tricky to solder and may re-
quire acid soldering flux. If the latter
1s used, wash the finished job thorough-
ly in strong soapy water, give several
rinsings in clear water, then dry the
parts and bathe them in carbon tetra-
chloride. Next, using Duco cement,
fasten the two halves of the split end
together with an insulating separator
(part B in Fig. 2) made from Lucite
or Plexiglas 1i; inch thick. Be careful
to keep the threads of the split plug
aligned. Then, with a needle, toothpick,
or slender tweezers, bend the tips of
the whiskers together until they have
the smallest separation without actually
touching each other. It will help to use
both a magnifying glass and continuity
meter in this operation.

Screw the two-whiskered plug back
mto one end of the ceramic tube, and
the germanium-holding plug F into the
other end. Using a magnifying glazxs

THREADED BAASS END PLUG SPLIT IN HALF

'\ A mWOTE LA X 187X 17047

SOLDERED SOLDERED
-I'-l‘_l\
TUNGSTEN WHISKERS

0 - INTERNALLY TRREADED

CERAMIC TUBE

€ GERMANIUM WAFER
BRASS PIN

HOLE FOR PIN

F THREADED BRASS END PLUG
— SET SCREW

Fig. 2—Exploded view shows transistor parts.
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(or the naked eye if yours is that good),
look through the tube hole to see whether
the whiskers are both in contact with
the germanium surface and also whether
threading in the germanium plug has
twisted them. If the whiskers are
twisted or are touching each other,
separate them with a needle or tooth-
pick inserted through the hole. If they
are spread too far apart, push them
closer together with the needle. If the
whisker tips are not in contact with the
germanium surface, loosen the setscrew
in the germanium end plug and cau-
tiously push the end of the germanium
pin inward by means of a pin inserted
into the center hole of the plug, until
contact is made. Then retighten the
setscrew.

The final step is to solder a wire pig-
tail lead to each half of the split whisker
plug (A and C in Fig. 2) and also to
the germanium plug F. The soldering
operation must be completed quickly in
order not to melt the solder holding the
whiskers or damage the germanium
wafer.

Throughout the construction, take
care not to handle the germanium wafer
or the whiskers with the fingers any
more than is absolutely necessary. If
there has been excessive handling, both
the whiskers and the germanium wafer
should be bathed in carbon tetrachloride
or lacquer thinner.

Fig. 3 shows how the completed tran-
sistor assembly appears in cross section.
Letter symbols are the same as those in
Fig. 2. The photographs also show con-
structional details.

Adjustment

After the unit has been assembled,
set up the test circuit shown in Fig. 4,
and test the crystal triode according
to the following procedure. Either half
of the split end plug may be chosen as
emitter or collector.

1. With switch S2 open, close switch
S1. The emitter current, read with mil-
liammeter M1, should not exceed 20 ma
and undoubtedly will be in that neigh-
borhood at the outset.

(The 20-ma emitter current is very
much greater than the figures common-
ly published. These range from a frac-
tion of a milliampere to 1 or 2 ma.
Transistors made by different experi-
menters vary widely for reasons still
unknown. The performance of transis-
tors made by readers therefore may be
entirely different from that of the one
described here; the difference should be
no cause for discouragement or alarm
but should, instead, prove to be a strong
incentive for experimentation.—Editor)

2. Open S1 and close S2. The collector
current, read with milliammeter M2,
should not exceed 0.5 ma.

3. If emitter or collector current is
in excess of the values given, reverse
the emitter and collector terminals and
repeat steps 1 and 2. If the currents
still are excessive, unscrew the ger-
manium end plug, loosen the setscrew,
and rotate the germanium pin to expose
new surface points to the whiskers. Re-
insert the end plug, respace the whisk-
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ers if necessary, and repeat the tests.

4. When approximately correct emit-
ter and collector currents are obtained,
label the emitter and collector terminals
by marking the whisker end of the cer-
amic tube.

Check the transconductance of the
triode in this manner;

EMTTER PIGTAIL SEPAFZATOR

FOLECTOR PIGTAIL

SPLIT END PLUG

CERAMIC TUBE
]

ADJ. HOLE -~
R € GERMANIUM DISC

BRASS END PLUG
CATH PIGTAIL

SETSCREW  “gRass enD PIN

Fig. 3—Cross-section of finished transistor.
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Fig. #4—Test circuit reveals characteristics,

1. Close switch S2 and record the
reading of milliammeter M2 as I1.

2. Leaving S2 closed, close S1, noting
the new reading of milliammeter M2,
Record this second M2 deflection as 12,

3. The transconductance in micro-
mhos is
1,000 (12 —1y)
1.5

The builder should aim for the high-
est trunsconductance he can obtain with
a given germanium wafer. Magazine
articles have reported transconduc-
tances as high as 15,000 micromhos. The
author has found that transconduc-
tances of 1,000 to 3,000 (comparable to
such tubes as the 6J5, 6SQ7, 6T17, ete.)
may be obtained readily with little or
no adjustment on a transistor of the
type described in this article. Rotating
the germanium wafer to expose better
spots to the two whiskers has yielded
transconductances a little higher than
5,000, but the author has not exceeded
that figure.

After all adjustments are completed,
the side hole in the ceramic tube should
be closed with a small piece of Scotch
tape. We do not recommend filling the
interior of the unit with any of the
waxes ordinarily available to the home
experimenter.

Some question is apt to arise as to
capacitance between the two halves of
the split whisker plug. The author
checked this and found it to be 2.45 ppuf
in his unit at a test frequency of 1 me.
This is comparable to the grid-plate
capacitance in a corresponding triode
tube, smaller, in fact, than in such tri-
odes as 6J5, 6SL7, 6SN7, ete. It should
cause no trouble.
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Photoflash Unit
For Your Camera

A voltage-doubler saves
space and weight in this

useful photographer’s aid

By W. C. BROWN*

EVERAL years ago the writer

built an electronic flash oufit for

his own use. While it gave excel-

lent service, it was far bigger and
heavier than necessary, and as time
went by the desire for a more conveni-
ent unit grew.

No small amount of thinking and in-
numerable paper sketches finally re-
sulted in a mental picture of what the
new unit should be like. Remembering
that electronic components are almost
always rated for continuous duty and
that the duty cycle in electronic flash
service is very low, a few rough calcu-
lations showed that components with
very low ratings were ample. This rea-
soning even applied to capacitors, al-
though not to the same extent as to
transformers, rectifiers, and resistors.

War-surplus components are gener-
ally of excellent quality and attrac-
tively priced. But they are heavy. All
the transformers listed in advertise-
ments and having the desired secondary
voltage delivered 100 ma or more. You
simply don’t earry such a transformer
around in your pocket; and since light
weight was a requirement, these trans-
formers were ruled out. Further medi-
tation provided more answers: If a
light-weight transformer delivering
2,000 volts d.c. at the rectifier output is
not available, why not voltage-double
from a light-weight, lower-voltage
transformer?

A capacitor connected across an un-
loaded d.c. circuit will charge to the full
peak voltage across the circuit, and an
wunloaded voltage doubler will have ex-

actly 2v/2E,,,, across its output. In a
photoflash unit previously sketched out,
the flashing capacitors also served as
part of the voltage doubler so they
would charge to twice the transformer

*Signal Corps Engineering Laboratories, Fort
Monmouth, N. J.

Frequency meter case contains the power sup-
ply for the flash unit. Three receptacles for
flash guns are shown; the author later added
two more, as the circuit diagram shows. The
panel is mounted on ¥-inch spacers to make
room for the energy-storage capacitors within.

peak secondary voltage. Using a 900-
volt transformer this gives 2(1.414%
900) = 2,545 volts.

Now the foregoing is true only where
there is no loading on the circuit and
the back-resistance of the rectifier is
infinite. Neither condition applies in the
unit described here; and since the back-
resistance of dry-disc rectifiers is rela-
tively low, the voltage across the capa-
citors in this unit turns out to be only
about 2,000. But that is plenty.

If thermionic rectifiers are used, the
output voltage will approach the 2,500-
volt figure because of their high back-
resistance. In such a case, for the
welfare of the capacitors, it is sug-
gested that a 700- or, at the most, a
750-volt transformer be used.

Having decided upon a voltage doubler,
the next gquestion was the type of rec-
tifier to be used. After considering all
the factors of weight, cost, and life,
dry-disc rectifiers were selected over
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vacuum tubes with the necessary two
filament transformers. There is very
little choice, however, and two tubes
{2X2’s) and two filament transformers
may be used in place of the dry-disc
rectifiers used by the writer. It might
be added that the thermionic-rectifier
system will cost a little less and weigh
a little more than the dry-disc type.
The schematic is shown. The next prob-
lem was where to obtain the parts. The
advertisements of dealers in surplus
materials revealed that almost all of
the needed components were listed. The
writer used two 15-uf and two 10-uf
capacitors wired to give two 25-uf units
for the energy-storage capacitors. These
fit very nicely into the case used. Sub-
sequently, regular 24-uf photoflash ca-
pacitors were found in the surplus
market. While these are made for 2,000-
volt photoflash service, they have
stamped on the case “24 MFD—1500
VDC Work—3000 VDC Peak.” The
dealers apparently feel that it would
be unethical to advertise them for 2,000-
volt photoflash service when they are
plainly marked for 1,500 working volts.
So they won’t be found in the adver-

The trigger circuit installed in the lower
front compartment of the case. The 6Hé was
later replaced with twa selenium rectifiers
to give enough capacity for five flash tubes.

RADIO-ELECTRONICS for


www.americanradiohistory.com

Construction |

tisements as photoflash capacitors, but
they are intended for such service and
will last for a long time.

The case used was intended for the
BC-221 frequency meter. The canvas
cover and all internal fittings and hard-
ware except three items were removed.
The angle brackets in the upper com-
partment for mounting the panel were
left in, as was the partition separating
the upper and lower compartments and
the partition separating the lower com-
partment into two parts. The outside of
the case was given a coat of flat black
lacquer and waxed when dry. The re-
sult was a neat and attractive unit.

The power supply was mounted on a
U-shaped chassis and fitted into the
large lower compartment. This chassis
contains the power transformer, the 10-
uf voltage-doubler capacitor, the recti-
fier, the 6.3-volt transformer for all
heaters and the pilot light, and a termi-
nal strip for connection to the other
chassis. The writer fastened the power
transformer and the 10-uf capacitor by
using a length of flexible No. 14 wire
with spade bolts on each end. This
makes a flexible U-clamp, and two of
these for each component will hold it
very firmly to the chassis. The chassis
was held in by drilling and tapping
8-32 holes in the lips of the chassis and
then drilling matching holes in the side
of the case. Flat-head 8-32 screws were
used to hold the chassis positively in
place.

The trigger circuit is also mounted on
a U-shaped chassis with 1-inch lips. The
2D21 was chosen instead of the 0A5
solely because of cost. The 2D21 and its
filament transformer are surplus items,
and together cost less than the non-
surplus 0AS.

In operation this ecircuit is simple.
The grid of the 2D21 is normally biased
beyond cutoff ; but when the synchroniz-
ing contacts on the camera are closed,
the grid is made positive. The tube
immediately fires and capacitor C dis-
charges through the tube and the trigger
transformer T in the cathode circuit.
This pulse in the trigger-transformer
primary induces a 12-15-kc pulse in its
secondary, which is connected to the
flash-tube grid, and causes the flash to
fire.

C is, of course, essential, and without
it, the circuit won't work. This is due
to the high IR drop that would exist
across R the instant the 2D21 started
to conduct. This drop would be so high
that the plate voltage on the tube would
immediately drop below the firing volt-
age when the tube started conducting.
C thus provides a low-impedance power
source for the 2D21 during the short
period of time necessary to generate the
trigger pulse. It, of course, recharges
between flashes.

The trigger transformers used are
model-gas-engine ignition coils. Several
manufacturers are now building small
transformers for this service and they
will serve just as well as the small ig-
nition coils. Shown alongside the main
unit schematic is a schematic of one
flash-tube unit with its wiring. The
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trigger transformer is mounted directly
on the back of each reflector.

The plate voltage for the 2D21 could
be taken from a voltage divider across
the B-supply. This would load the
doubler still further and lose a few more
volts in the output. With 117-velt, 50-ma
selenium rectifiers and electrolytic ca-
pacitors as cheap as they arve, it was
decided to double the 117-volt supply
and provide a separate power supply for
the trigger circuit. As indicated in the
diagram, the trigger circuit will simul-
taneously fire as many as five flash
tubes. The circuit is, of course, a simple
voltage doubler; but remember—the
selenium stacks are insulated for only
approximately 130 volts, and in this
circuit voltages as high as 250 appear
between the rectifier plates and ground.
Be sure to insulate the rectifiers from
the chassis when mounting them. Small
ceramic standoffs are suggested. The
photograph of the trigger circuit com-
ponents shows the 6H6 originally used;
the selenium rectifiers were added later
to increase the number of flash tubes
that could be triggered.

The four units comprising the 25-uf
energy-storage capacitors (which are
also part of the voltage-doubling eir-
cuit) are mounted in the upper com-
partment of the case. We do not know
whether two of the regular photoflash
capacitors available as surplus will fit
in, but one of them definitely will. If
two will not fit, the reader can mount
one or both right on the light standard.
The diagram shows that while only two
capacitors are in the circuit, three extra
outlets are provided on the panel for
remote flash lamps with their own 25-uf
capacitors. This procedure eliminates
the IR drop of a long lead to the flash
tube and avoids the inductance and
capacitance effects of a 10- or 15-foot
piece of co-axial cable.

Remember that all exposed high-
voltage leads should be of flexible co-
axial cable. An insulation breakdown
will result only in a short across the

PLUG IN FLASH UNITS HERE

Dry.disc rectifiers in lower rear compartment.

output of the unit and never endanger
anyone coming in contact with the lead=x.
All wire carrying high voltage within
the unit should be made with hookup
wire insulated for 5,000 volts.

The photographs show the completed
unit in operating condition. Note that
the panel is flush with the face of the
top compartment. The panel-mounting
brackets left in the case will recess the
panel if it is mounted directly on them.
With the panel recessed, there is not
enough clearance between it and the
capacitor bank for the panel-mounted
components. Using a %-inch aluminum
panel, %-inch spacers will bring it
exactly flush and provide sufficient
clearance for the switch, pilot light,
receptacles, and so on.

This equipment has been in use for
some time, and its performance equals
any seen by the writer from commercial
units costing $150 to $250. It will handle
five lights giving 12,000,000 peak lu-
niens each. And the total cost is less
than $30.00.

MATERIALS FOR PHOTOFLASH UNIT
Resistors: 3—100,000, |—200,000, 2—220,000 ohms, !/;
watt; 1—750-1,500 ohms, § watts
Cupocliors 3—8 i, 450 volts, elocfrolyhc 1—10 uf,
1 kv, oil-filled; 2—25 uf, 2 kv,

Tubes: |—ZDZI |—b6H8, I—GE FT-14.
Transformers: |—é. 3-volf l.ampere;
25-ma_or equivalent,

Miscellaneous: |—model-gas-engine ignition coil;
12—I117-volt, 50-ma, dey-disc or selenium rectifiers;
1.5—flash- Iump assemblies; |—miniature 7-pin tube
socket; |—s.p.s.t. toggle switch: 3—3-connection fe-
male, poluruod panel rc:epfoclol insulated for high
volfuge I-3—male plugs to fit; 1—é.3-volt pilot-lamp
ms-mblv l—cose; necessory hnrdwurn

1—900-volt,

FOR FLASH UNITS HAVING THEIR OWN STORAGE CAPACITORS & LIMITING

Y RESISTORS
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Complete schematic diagram of the flash unit. Use high-voltage cable for ignitien circuits.
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Telephone Lines in Broadcasting

Part 1l — Maintenance, attenuation,

By LEIGH L. KIMBALL*

HE first part of this article (April

issue) explained methods of equal-

izing telephone lines used for car-

rying broadcast programs. The
broadecast engineer must also be famil-
iar with the techniques of measuring
noise and loss on these lines and with
maintenance procedures.

Line loss depends on loop makeup
(sizes of wires used), equalization ap-
plied, and length. It is more easily
measured than calculated. It is also
affected by line terminal impedance,
which may or may not be equal to the
input and output impedances of the
loss-measuring equipment. Therefore, a
definition of line loxs which takes opera-
tional mismatch into account must be
used. It is as follows for 600-ohm pro-
gram equipment:

The difference between the refer-
ence power level which a generator
of 600 ohms internal resistance will
deliver to a 600-ohm resistive load,
and the level received in a 600-0hm
measuring set at the line autput
terminals when the generator is
connected to the line input termi-
nals, is the line loss.

Note that any impedance mismatches
are conveniently taken care of by such
a definition. [t is important to eliminate
impedance mizsmatch as a factor in loss
measurement because line terminal im-
pedances vary widely. The arrangement
used for frequency-response measuye-
ment (Fig. 2 in April article) is also
ideal for loss measurement. The measx-
uring set may simply be a calibrated
amplifier used for presetting programs.

Noise

All telephone lines are subject to a
certain amount of induced cross-talk
interference. Cross talk may come from
several sources—dial systems, teletype
machines, tone and d.c. telegraph, spe-
cial high-frequency ringing systems,
and faulty voice circuits, to list a few.
Objectionable hum on the line is usually
an indication of an unbalance or a long,
unterminated branch somewhere in the
circuit.

Unusually long lines are, of course,
especially subject to cross talk. As the
audio signal travels down a long line,
it may be attenuated to a relatively low
level. However, the induced noise tends

* Chief Engineer, WASH-FM.

to remain more or less constant along
the line. The result may be a small
signal-to-noise ratio. To combat this
situation, the highest permissible power
level should always be delivered to the
line. The maximum levels which have
been agreed upon' ave:

I'rogramn material ......... 8 VU
Sustained test tones........ 0 VU
400- or 5300-cycle tone for program
level setting. ............. 8 VU
(VU=db above 1 mw.)

The +4-8-VU level for program trans-
mission has been set as high as possible
to give the broadcaster the best signal-
to-noise ratio consistent with proper
cross-talk protection to other services
handled through the telephone ex-
changes.

Other solutions are available to the
broadecast engineer having trouble with
line noises. An audio booster or re-
peater amplifier may be installed at an
intermediate point on the line to re-
store the program level before it drops
down into the noise. Where the line
length is not excessive, but necise is
giving trouble, it may be necessary to
move the radio-loop pair to another
point in the telephone cable (or cables)
of which it ts a part. The usual prac-
tice is to move it 25 pairs away from
the point where it is giving trouble.

The VI pad

An attenuation pad is not necessary
between the amplifier and the line to
maintain frequency response; it would
have absolutely no effect on the over-all
response if the pad were the same as the
amplifier’s internal impedance.

However, the pad is necessary to
make the volume indicator at the line
input read accurately and to provide
the correct meter damping on program
material. The damping factor is espe-
cially important when several V.L.’s
in a system must be co-ordinated. An
attenuation pad between the amplifier
and line as shown in Fig. 1 will reduce
V.I. error which could result from con-
necting the V.I. directly across the line.
This is important because telephone-line
terminal impedances vary over a wide
range and the standard V.I. is designed
to have the proper damping and power
calibration when connected across an
amplifier and load, both of which have
an impedance of 600 ohms. The pad is
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noise, and communication problems

also extremely important if a bridging
amplifier is connected across the output
of the line amplifier, as line capacitance
will probably reduce the high-frequency
output of the line amplifier even if the
line is perfectly equalized at the far
end. The capacitance effect at the send-
ing end can be eliminated from the
bridging amplifier by isolating the line
by means of a 600-chm pad. A 6-db pad
usually gives sufficient isolation to make
the amplifier load look like 600 ohms
over the audio range, but 8 to 10 db may
be desirable when equalizing by method
1 in Fig. 6 of the April article, in which
case the input impedance of the line
may be several thousand ohms at medi-
um audio frequencies. However, exces-
sive attenuation only increases amplifier
distortion if the correct power level to
the line is maintained.

Telephone communication

Communication between the remote
point and the studio is essential for
program production. There are several
ways of maintaining it. Telephone com-

BRIDGING | ..
AMPLIFIER
Mueh=-2I8 [~

ISOLATION PAD
A A

AN === = = e
pROGRAM | 4
UINE a S PROGRAM LINE
AMPLIFIER N I
AVY+-AMy— « = — = =
Fig. I|—lsalating pad for volume indicator.

munication may be carried on ria the
program loop itself. This is certainly
desirable economically, and is often suf-
ficient for small stations. Modern con-
trol consoles of the type usually em-
ployed by small stations have elaborate
provisions for talk-back and cueing to
remote points, and these should be used
whenever possible.

When a greater degree of reliability
and flexibility is required, a PL (private
line) to the remote point may be hired
to parallel the program loop. The PL
may be another loop of the same high
quality as the radio circuit, or it may be
(and usually is) a less expensive line
designed primarily for telephonic com-
munication. In the latter case, there
may be loading coils left in the line,
but even so, the PL will put the show on
the air (which, after all, is the main
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commercial consideration) should the
regular program loop fail.

Several telephone arrangements are
possible for PL, work, and the best one
depends upon the individual case.

Line maintenance

Certain procedures of routine line
maintenance will pay big dividends as
program insurance,

1. An early-morning check of all lines
which will be used during the day.
a. Resistance and noise check is suf-

ficient on mwost lines. In this case,
all lines are permanently termi-
nated in 100,000 ohms, used only
for the resistance check.

h. A round-robin check is most satis-
factory when a one-way amplifier
has been installed on the program
line at an intermediate exchange
because of extreme line length. In
this case, the PL and radio circuits
must always be connected together
by the remote operator after finish-
ing his program. A standard tone
or program material may then be
fed down the PI, from the studio
to return via the program loop.

2. A complete check of frequency re-
sponse, loss, and noise should be made
on all lines once a month, especially
those lines which are seldom used but
may be called up on short notice. A
calibrated amplifier or standard

invaluable in

transmission set is
making these checks.

Fig. 2—Form for telephone line information.

3. Loop numbers are very important to
the broadcast engineer. They should
always be obtained at the time of line
installation, as the loop number des-
ignates the whole circuit in the rec-
ords of the telephone company. Should
there be trouble on a circuit, the
Wire Chief in the first exchange on
the faulty loop should be called. The
first piece of information he will re-
quire is the loop number. As some
lines may pass through several ex-
changes, any information about a
line is very helpful in an emergency.
A sample form page for keeping line
records is shown in Fig. 2. One such
page should be kept for each line;
the result will be a whole notebook
full of valuable information.

MAY, 1349

}43

Coupling Capacitors

Can be Troublemakers

By JOHN T. BAILEY

ANY readers may have won-

dered why the writer felt it

necessary to include a 200-

megohm range in the novel
ohimmeter described in the April issue
of RaDI0-ELECTRONICS. There are many
important reasons why no modern serv-
ice shop is complete without such a
high-range instrument.

In present-day circuits 10-megohm
resistors are commonly used as grid re-
sistors in low-level audio stages, with
tubes such as the 125Q7, 12AT6, and
many others. The resistors develop bias,
and they cannot be measured without a
high-range meter. Even higher-value
resistors are used for grid bias in hear-
ing-aid and subminiature-tube circuits.

Probably the most extensive use of a
200-megehm range is for checking d.c.
leakage resistance of capacitors other
than the electrolytic types. A good pa-
per capacitor will have a resistance
above 300 megohms, though in many ap-
plications a lower resistance is immate-
rial. However, there are numerous in-
stances where high resistance is re-
quired.

Coupling between audio stages is one
jimportant instance, as shown by C in
Fig. 1. This capacitor sometimes gets
fouled with dust and dirt and develops
a low resistance over its exterior sur-
{face. Extremes of temperature as en-
countered in auto radios cause expan-
ston and contraction of the inside foils
and eventually low-resistance paths, be-
sides other defects. Since these coupling
capacitors have high d.c. potentials
across them at all times, they act as
bleeders when low in resistance and
divert small currents through the fol-
lowing stage’s grid resistor, thus pro-
ducing a voltage opposite in polarity to
that stage's grid bias. Hence, the fol-
lowing stage’s grid bias is reduced and
more plate current flows, causing the
tube to operate under incorrect condi-
tions. Many a tube has gone soft and
had to be replaced because of a leaky
capacitov coupling its grid to the plate
of a preceding stage.

Furthermore, the increased plate cur-
rent causes the tube to operate at a
higher temperature and this increases
the amount of grid current flowing,
which also reduces the negative grid
bias. Therefore, when using output
tubes such as the 25L6, 50L6, 117P6,
and so on, a low-value grid resistor is
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recommended to limit the undesirable
accumulated voltages developed by the
faults just mentioned.

Another capacitor which has no plate
voltage across it, but which can cause
plenty of trouble, is the coupling ca-
pacitoer C in Fig. 2, from the volume-
control tap to the grid of a 128Q7 tube
in a typical diode-detector-a.v.c.-first-
audio circuit. When this capacitor’s re-
sistance drops, even if it is no lower

a |l

|

$
‘

3
B4

Fig. I—Capacitor C becomes voltage divider.

than 50 or 75 megohms, the set will
overload on strong signals. This is be-
cause the volume control will have an
a.v.c. potential of possibly —25 volts
d.c. across it on a strong signal. This
25 volts is shunted by the leaky capaci-
tor of, say, 50 megohms in series with
the following tube’s grid resistor of 10
megohms, with the grid connected to the
common junction. Hence, the grid gets
a negative bias equal to 1 of 25 volts
(10/10 4+ 50 = 1) which is sufficient to
cut off the plate current of a high-mu
triode.

A word of advice: check all coupling
capacitors with a high-rangc ohmmeter
and replace all which test under 100
megohms. It is amazing how many ca-
pacitors in midget sets have low re-

Fig. 2—Troubles start when C gets leaky.

sistance values. And how the distortion
can be cleaned up and the output in-
creased by replacing them! But don't
expect to find these offenders with an
ohmmeter range of less than about 200
megohms because 100 megohms, even
on a 200-megohm range, is in the crowd-
ed portion of the scale.
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survey of Multitesters

By RUFUS P. TURNER
and

ROBERT F. SCOTT

Supreme 644, o deluxe instru-
ment with 98 different ranges.
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Superior's Model 670 is popular
with rodio service technicians.
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Popular with hams and service
technicions — the Simpsan 260.

A low-cost meter is Chicago A common sight on many service
Industrial Instrument's 431, benches is Radio City's 488,
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Electrical specifications of popular multitesters— I

still the most valuable radio service instruments

HE nonelectronic volt-ohm-milli-
Tammeter, commonly called the

“v,0.m.,” long has been considered

the foundation instrument for all
radio test benches. This meter is the
basic test tool which the new radioman
buys first and is apt to use more fre-
quently than any other piece of gear
in the shop. It is versatile and can be
used under a variety of work condi-
tions. It is especially long-lived—as
long as the user does not set it on the
10'-ma range and put 100 volts across
it!

Modern volt-ohm-milliammeters pro-

vide a.c. and d.c. voltage coverage suf-
ficient for all usual receiver and trans-
mitter measurements. The average re-
sistance range is somewhat better than
in pre-war models. Very nearly all the
new meters check d.c. amperes, as well
as milliamperes and—in some cases—
microamperes. Only a few measure a.c.
milliamperes and amperes, but this is
not ordinarily necessary in radio serv-

icing.

The prices range somewhat higher
than in earlier models. (The average

price of thirty current models is $39.)

The accompanying table lists infor-
mation on most of the popular models.
Technicians can use the data for guid-
ance in selecting a new meter.

SYMBOLS

*—Alternating current ranges

|-—~Resistance range can be extended with external
batteries

2—Same ranges available at 1,000 ohms/volt

3—1.2., 30-, 60-, and 120-ompers axternal shunts
available

4—I-, S-, 10-, 25-, 50-, 75-, ond 00-ampere shunis
available

-, 50-, 75-, and 100-ampere shunts available

6—Maeter has output ranges same as the a.c. volis

ranges

Case (in.)
Manufacturer and Model D.c. volts A.c. volts Direct current Resistance Other functions  weight  Scales Control
Chicago Industrial 0-7.5-15-150- 0-7.5-15-150- 0-7.5-75 ma 0-5k-500k H: 57% toggle
Instrument Company 750-1,500 750-1,500 ohms W: 3% 3 switch;
Model 4216 1,000 ohms/v 1,000 ohms/v D: 2 N 22in. jacks
s
Model 431 0-30-300- 0-15-150- 0-150 ma 0-3k-300k H: 5% 3 rotary
1,500 1,000 ohms/v ohms W:2{%  1.6in. switch;
2,000 ohms/v D: 214 jacks
4 Ibs
Model 450A 0-5-10-50- none 0-1 ma 0-5k-50k- H: 35 2 rotary
100--500-1,000 500k ohms W:27¢  1.7in. switch:
1,000 ohms/v D: 214 jacks
1202
Model 458 0-5-10-50-500-  0-12.5-25- 0-1-10-100 ma; 0-1k-200k —5to+55db H: 10} 5 rotary
2,000 125-250- *0-2.5-25-250 ma  ohms; 0-2 W:634 3.01in. switch;
1,000 ohms/v 1,250 megohms D: 515 jacks
1,000 ohms/ v 8 lbs
General Electric Company 0-2.5-10-50- 0-2.5-10-50- 0-1-10-100 ma; 0-1k-100k —{2to 4+55db H: 9 5 rotary
el UM-3 250-1,000- 250-1,000- 0-1-10 amps ohms; 0-1 (5 ranges) W: 10 switch;
2,500 2,500 megohm! D: 454 jacks
2,000 ohms/v 1,300 chms/v 914 lbe
Model YMW-1AS 0-2.5-10-50- 0-2.5-10-50- 0-50 pa; 0-2k-200k —4to+462db  H: 10y 35 rotary
250-1,000 250-1,000 0-0.5-5-50-500 ohms; 0-20 (5 ranges) W:984{ 4l5.in. switch;
20,000 ohms/v 1,000 ohms/v ma megohms D: ; N meter  jacks
s
Hickok Electrical 0-2.5-10-50- 0-2.5-10-50~ 0-50 ua: 0-10k-100k —30to +55db H: 6 5 rotary
Instrument Company 250-1,000- 250-1,000- 02.5-10-50-250ma; ohms; 0-1- (5 ranges) W: 814 switch;
Model 4355 5,000 5,000 0-1 amp 10 megohms D: 414 jacks
20,000 ohms/ v 5,000 ohms/v 6% Ib
Precision Apparatus 0-3-12-60-300- = 0-3-12-60-300-  0-0.6-6-60- 0-5k-500k —26to +70db  H: 61y 4 rotary
Company, [nc. 1,200-6,000 1,200-6,000 600 ma ohms; 0-5 (6 ranges) W:33;  3in. | switch;
Series 40° 1,000 ohms/v 1,000 ohms/v megohms D: 215 | meter = jacks
Series 806 0-6-12-60-300- 0-6-12-300- 0-0.6-6-60-300 0-1k--100k —20to 470db | H: 713 4 rotary
1.200-6,000 1,200-6,000 ma; 0-1.2-12 ohms: 0-1- W:515 | 454-in. switch:
1,000 ohms /v 1,000 ohms/v amps 10 megohms D: 3 meter  jacks
Series 836 0-3-12-60-300- = 0-3-12-60-300- | 0-120 ya; 0-6k-600k —26to +70db  H: 713 4 rotary
1.200-6,000 1.200-6.000 0-1.2-12-120 ma;  ohms: 0-6- W:515 4%;-in; switch:
20,000 ohms/v 1,000 ohms/v 0-1.2-12 amps 60 megohms D: 3 meter | jacks
Series 847-P% 0-3-6-12-60- 0-3-6-12-60- 0-0.3-1.2-3-30- 0- 2k -20k-200k H: 815 4 'PB.
300-600-1,200-  300-600-1,200- | 300-600 ma: ohms: 0-2-20- W: 715  454-in. switch;
6,000 6,000 0-1.2-12 amps 200 megohms D:3 meter | jacks
5,000 ohms/v 1,000 ohms/ v
Series 858-P6 0-3-6-12-60- 0-3-6-12-60- 0-60-120 :1a: 0-6k-60k- —26to+70db | H: 9 4 PB.
300-600-1,200- = 300-600-1.200-  0-1.2-12-120- 600k ohms; W: 10 454-in, switch;
6,000 6,000 600 ma; 0-1.2- 0-6-60-600 D: 415 = meter | jacks
20,000 ohms/v 1,000 ohms/v 12 amps megohms
Series 866 A panel-mounting instrument with electrical specifications of Series 847-P. 9-inch meter and controls on 19-inch panel.
MAY, 1949
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Case (in.)
Manufacturer and Model D.c. volts ' A.c. volts Direct current Resistance Other functiom Weight | Scales [ Control
Radio City Products 0-5-50-250-500- | 0-10-100-500- 0-1-10-100 ma; 0-10k ohms; —8 to +55 db | H: 5% 4 rotary
Model 447A86 2,500 0-1-10 amps 0-1 megohm! W: 854 | 3-inch | switch;
1,000 ohms,/v | (IX) ohms/v D: 34 | meter | jacks
‘ 234 lbs
Model 4495 0-5-50-250- I 0-5-50-250- 0-0.5-50-250 ma; |0-2k-20k-200k | —6to +52db |H: 6 4 jacks
1,000 1,000 0-1 amp ohms; 0-2 W:3 3.inch
5,000 ohms/v 1,000 chms/v I megohms D: 214 | meter
I 2 lbs
Model 488A6 0-3-12-60-300- Bl 0-3-12-60-300- | 0-60-300 pa; 0-3k-300k H: 1134 | 4 rotary
600-1,200-6,000 l 600- 1,200~ | 0-3-20-120-600 ohms; 0-30 W: 935 | 4Y%-in.| switch:
20,000 ohms /v 6,000 ma; 0-12 amps: megohms D: 615 | meter | jacks
| 1,000 ohms, v *)-3-6-12 amps 10 Ibs
Simpson Electric Company | 0-2.5-10-50- I 0-2.5-10-50- 0-100 pa; 0-2k-200k —I10to +52 db 1115 lbs rotary
Model 221 250-1,000-5,000 | 250 1,000- 0-10-100-500 ma; | ohms; 0-20 switch:
{Roto-Ranger) 20,000 ohms/v | 5,000 0-10 amps megohms jacks
| | 1,000 ohms, v | |
Model 240 |0—l5-75 300~ 0-15-150-750- | 0 15-75-300- 0-3k-300k H: 5% 3 rotary
750-3,000 3,000 0 ma ohms W:3 3.inch | switch;
1,000 ohms/v 1,000 ochms/ v D: 2 meter | jacks
| | 214 lbs
Model 2605 0-2.5-10-50-250- | 0-2.5-10-50- 0-100 pa; 0-2k-200k —l() to +52db | H:7 5 I rotary
1,000-5,000 250-1,000- 0-10-100-500 ma; | ohms; 0-20 (5 ranges) W:515 | 41%-in. switch;
20,000 ochms/v 5,000 0-10 amps megohms D: 3'/8 meter | jacks
[ 1,000 ohms/ v [ 315 1bs !
Supreme Instruments Corp. | 0-6-50-150- | 0-6-30-150- 0-0.3-6-30-150 0-2k-20k-200k ! —6to -+50db | H: 37 3 slide
Model 5426 | 300-1,500 | 600 ma ohms; 0-2 (4 ranges) W: 3% | 3-inch | switch:
| 5,000 ohms/v | 5,000 ohms, v megohms I D: %% meter | jacks
| bs
| [
N | |
Model 6324 I 0-5-25-100-250- | 0-5-25-100- 0-5-25-100-250- | 0-2k-20k-200k | —10to +49db | H: 1135 | 5 I rotary
500-1,000- 250-500-1,000- | 500 ma; 0-1 amp | ohms; (5 ranges); W: 815 switch;
,000 5,000 0-2-20 0.1to D: 43, jacks
1,000 ohms/ v 1,000 ohms/v megohms |
Model 640 | 0-5- 25100500- | 0-5-25 100- [0-100 |0-2k-200k | —10to +49db |H: 7% | 4 | rotary
1,000-5, 500-1,000- 5,000 O-IO-IU'U 500 ma | ohms: 0-20 (4 ranges) W:5 4-inch | switch:
' 20,000 ohms vz | 1,000 ohms/ v | | megohms D:3 meter | jacks
= — S
Model 644% 0—5 25-100-500- | 0-5-25-250- | 0-5-25-100-500 0-0.5-5-500- | —10to +69db |H: Il 4 |PB
1,000- 5,000 500-1,000-5,000 | ma; 0-1-10-50 5k-500k ohms: | (6 ranges) W: 15 7-inch | switch:
20,000 ohms/v2 | 1,000 ohms/ v | amps: *0-1-10-50 | 0-5-50 meg- D: 635 | meter | jacks
| amps ohms |
Superior Instruments 0-7.5-15-75- 0-15-30-150- 0-1.5-15-150 ma: | 0-500-100k —Il0to +58db: | H: 7Y% 7 | rotary
Company 150-750-1,500- | 300-1,500-3,000 | 0-1.5 amps ohms; 0-10 .001 to 4 f; W: 515 switch;
Model 670 7.500 1,000 ohms/ v megohms 1.75 to 8,000 D: jacks
1,000 ohms/v ' henries
Model 770 0-7.5-15-75-150- Ia—lfb_30—|50— | 0-1.5-15-150 ma: | 0-500 ohms: H: 51% 3 rotary
750-1,500 300-1,500 0-1.5 amps I 0-1 megohm W:3lg switch;
1,000 ohms/v 1,000 ohms/ v | D: 2Y{ jacks
Triplett Electrical 0—|.25-5—25-|25-- 3-2.5-5'-10—50— 0-50 pa: 0-2k-200k —30to +70 db H: 515 4 rotary
Instrument Company 500-2,500 250-1,000-5,000 | 0-1-10-100 ma; ohms; 040 (6 ranges) W:6 (mirror)| switch:
Model 625-NAS 20,000 ohms/v;: | 10,000 ohms, v 0-1-10 amps (all megohms D: 214 | 6-inch | jacks
0-2.5-10-50-250- ranges at 250 3 |bs | meter
1,000-5,000 mv)3
10,000 ohms/v
Model 630% 0-3-12-60-300- | 0-3-12-60-300- | 060 ua; 0-1k-10k —3¥to-+70db | H:7Y% rotary
1,200-6,000 1,200-6.000 0-1.2-12-120 ma; | ohms: 0-1- W:514 | 5Y4in.| switch:
20,000 ohms/v 5,000 ohms,/ v 0-12 amps 100 megohms D: 314 | meter | jacks
(at 250 mv)3 4 lbs
Model 666-HH 0-10-50-250- | 0-10-50-250- | 0-50 pa 0-2k-400k H:5% | 3 | rotary
1,000-5,000 1,000-5,000 O—IO—I(I)—SM ma; | ohms W:3ls | 3-inch | switch:
1,000 chms/v 1,000 ohms/v 0-10 amps D: 22 | meter | jacks
(at 250 mv)* b
Model 2405.A% 0-10-50-250- | 0105025 | 0-50 ua: 04k40k- | —10to-+55db (H: 10 | 4 | rotary
500-1,000 500-1,000 0-1- |0—50—250 ma; | ohms; 0—4- (5 ranges) Ww: 10 6-inch | switch:
20,000 ohms/v 1,000 ohms/v 0-10 amps 40 megohms D: 53{ | meter | jacks
*0-500 ma; 11 Ibs
0-1-5-10 amps
Weston Electrical 0-2.5-10-50-250- | 0-2.5-10-50- 0-0.1-1-10-50- 0-3k-30k —14to +54 db
Instrument Company 1,000: 250-1,000 250 ma;: 0-1-10 ohms; 0-3- (5 ranges}
Model 772 20,000 ohms/v2 | 1,000 ohms/v amps | 30 megohms
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Novel Bridge Rectifier Circuit

OR many years, two-section instru-
ment rectificrs have been used with
two resistors in a bridge circuit to
produce full-wave rectification. To
my knowledge, however, no one has
ever suspected that a single-section rec-
tifier and three resistors could also be
made into a full-wave rectifier.
Thinking about vectifier circuits in
general one day, 1 found myself con-
sidering the single-rectifier, three-re-

sistor scheme. 1 drew the diagram
shown here,
Because current vrelationships in

bridge circuits are complex, I omitted
the meter at first and calculated the
potential difference developed between
points B and D during each alternation.
According to theory, if a potential dif-
ference exists and a meter is connected
between two peints, current must flow
through the meter.

A value of 1,000 ohms was given to
cach resistor. The resistance of the rec-
tifier was taken as 200 ohms in the
forward direction and 30.000 ohms in
the inverse direction. An a.c. voltage is
applied to terminals A and C. For clar-
ity of explanation, consider this to be
10 volts and terminal A to be the refer-
ence or “ground” point of the circuit
throughout the discussion.

Taking the first alternation, during
which terminal A may vepresent the
negative and terminal C the positive
side of the input signal. terminal D has
a potential of +5H volls because R2 and
23 are equal. Since current is paszing
through the rectifier in the forward di-
reetion, its resistunce is effectively 200
ohms. The voltage at terminal B is then
200 < 10 F1.67
1.000 + 20
terminal D (at +5 volts) is more po=i-
tive than terminal B with respect to the
reference point, terminal A. The volt-
age difference between terminals B and
D is 3.33 volts. No matter what the a.c.
input voltage, terminal D, on this alter-
nation, will always be 33.3% of the
input voltage nrere positive than ter-
minal D.

Now let us cousider the opposite al-
ternation. This time terminal C is nega-
tive and A is positive. Terminal A is
still the zero reference point to which
all voltages are referred.

Again D is at 5 velts, but this time
it is negative with respect to A. Since
the inverse resistance of the rectifier is
30,000 ohms, the voltage at terminal B

30,000 < 1
0 = —9.67 volts

MO 46,000 + 1,000
with respect to terminal A. With ter-
minal D at —5 volts, terminal B is ob-

volts. Obviously,

*Conant Electricol Labaratories, Lincoln, Nebraska

MAY, 1949

by H. B. CONANT *

viously much more negative than D, In
other words D is still positive with re-
gpect to B! The difference is 4.67 volts,
meaning that, on this alternation, D
will always be 46.7% of the input volt-
age more positive than B.

The voltage differences between B
and D on the two alternations, as has
been shown, are not alike—46.7 volts in
one case and 33.3 volts in the other.
This will, of course, give a distorted
rectified d.c., but the interesting point
is that the d.c. is actually greater when
current is passing through the rectifier
in the inverse direction. The same d.c.
can be obtained on both alternations if
the values of the resistors are changed
appropriately.

After all these calculations were
made, an actual circuit was connected
up and the output of terminals B and D
was fed to a ’scope. The full-wave pul-
sating d.c. showed up clearly, with al-
ternate half-waves slightly different in
height,

Next a 1-ma meter was connected
across B and D, as shown by dotted
lines in the diagram. A sensitivity of
400 ohms per volt was cobtained.

Further calculations showed that for
optimum results R1 should be equal to
12 times the rectifier’s forward re-
sistance, and R2 and R3 should be five
times the rectifier resistance,

Two important apparent advantages
are: No inverse current can flow
through the meter (this is not the case

YACIN ¥

This bridge operates with just one rectifier.

with a four-rectifier bridge), and the
rectifier is =0 placed that damaging it
with voltage overloads is extremely
unlikely.

(The only possible objection to this
ingenious circuit is that its resistance
will undoubtedly be higher than that of
a four- or even two-rectifier arrange-
ment. It is, of course, lesx sensitive.
These points may or may not be im-
portant in any particular application.—
Editor)

"My husband is @ bug on shortwave listening.”

wWwWWw.americanradiohistorv.com
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The Air King A725

wire recorder has

applications

This 21l/2-pound recorder is well-balanced and easy to carry.

IIE development and production of
low-cost wire recorders has done
much to popularize the use of these
devices in  business, industry,
schools, and homes. Most of the ma-
chines can record for periods up to an
hour on a single spool of wire so the
number of applications is limited main-
ly by the imaginations of the users.

Invalids, shut-ins, and other persons
who would normally have “pen pals”
have begun to use wire recorders as a
means of communication. They record
their messages on spools ef wire and
mail them to the addressee. After play-
ing the recording on his machine, the
addressec erases the wire and records
his own message before returning the
spool. This methed of communication
has become so popular in some cireles
that the word wiresponding has been
coined to mean communication by mag-
netic wire.

Many shut-ins find wire recordings
have a much more personal touch and
are less tiring than writing letters, so
the use of wire recorders has enabled
them to enlarge their eirele of friends.
There are some shut-ins who, unable to
leave their homes, have a friend or
member of their family take the wire
recorder to various parties, banquets,
and other festive oceasions. The recorder
is set up in some out-of-the-way place
and the microphone placed where it will
have the greatest pickup, In this way,
the shut-in is able to gather from the
recordings much more of the festive
gayety and feeling than he possibly
could from a verbal report.

The new Air King Model AT725 wire
recorder, designed for home and semi-
professional use, is one of the few com-
plete units costing less than $100.00
(slightly more west of the Rockies).
It handles standard spools of wire for
recording up to 1 hour. The wire speed

is approximately 2 feet per second for
recording and playback. The rewind
ratio is about 6 to 1.

There are only three contrels. They
are the combined volume contrel and
on-off switch, the RECORD-PLAY switch,
and the SELECTOR switch. The recorder is
equipped with a hand-held crystal
microphone with a 10-foot cable that
plugs into the center of the control
panel (see front-view photograph). A
jack on the left side of the panel is for
connecting a radio tuner, phonograph,
or other high-level signal source. A
neon recording-level indicator is on the
right side of the panel. It operates when
the machine is recording. The SELECTOR
in the upper right-hand corner controls
the speed and direction of the wire dur-
ing record, playback, and rewind opera-
tions by varying the ratio of the frie-
tion-drive drums in the mechanism. The
SELECTOR is coupled to two slide switch-
es; one applies power to the drive mo-
tor in the PLAY, RECORD, and REWIND
positions. The other turns on the bias-
erase oscillator when the selector is in
the RECORD position, A simple press-to-
release lock prevents the operator from
unintentionally throwing the selector to
RECORD while playing a record.

The circuit of the recorder appears
in Fig, 1. It consists of a 1280 (non-
microphonic 14C7) microphone ampli-
fier, GAQ6 voltage amplifier, and two
50L6-GT’s as power amplifier and oscil-
lator.

The unit has an interesting compen-
sating circuit that attenuates the bass
during recording and attenuates the
highs during playback. This circuit and
that of the level indicator are shown in
Fig. 2. The RECORD-PLAY switech S1 is a
G-circuit, 2-position unit. Three of its
sections are used in the circuit of Fig.
2. In RECORD, the voice coil (terminals 2
and 4 on the recording head) is capaci-
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tance-coupled to the plate of the 50L6-
GT power amplifier through C9 and
R13. C9, R13, and the low-impedance
voice coil form a voltage divider with
the maximum voltage being developed
across the voice coil at the higher fre-
quencies.

In the PLAY position, one section of
S1 grounds C9 through R13 while an-
other scction shunts C8 uacross R13,
reducing the high-frequency response.

The level indicator is biased almost
to the ignition point by a voltage devel-
oped across R11 when 81 is set to

RECORD, Audio voltage from the power
amplifier is sufficient to make the lamp
light on modulation peaks when the
volume control is set to the correct lev-
el. The lamp is shorted by a section of
S1 on PLAY.

A view of the chassis and driving mechanism.
RADIO-ELECTRONICS for
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When S1 is in the RECORD position,
it also:

1. Disconnects the loudspeaker and
loads the secondary of the output trans-
former T1 with a 3.2-ohm dummy-load
resistor;

2, Connects the microphone to the in-
put of the 1280;

3. Completes the cathode return of
the 50L6-GT oscillator through S5
(when the selector is rotated to REC-
ORD) ;

4. Grounds one side of the output
winding of the oscillator transformer
T2 to complete the path to the erase
and bias coil (terminals 2 and 3) in the
recording head.

When the recorder is used for play-
back, S1, in addition to the functions
mentioned, also:

1. Connects the voice coil of the
speaker to the secondary of output
transformer T1;

2. Connects the voice-coil in the
recording head to the input of the 1280
voltage amplifier;

3. Opens the cathode circuit of the
50L6-GT oscillator.

This recorder is easy to thread and
simple to operate. One of the most an-
noying characteristics of it—and other
wire recorders—is that the wire tends
to break at the slightest provocation,
When it does, it is likely to tangle and
kink badly. In ~uch cases, it is difficult
to gather the loose ends of the wire and
tie them without getting more knots
and kinks into the wire. An automatic
shut-off S3 stops the motor at the end
of the play, record and rewind opera-
tions but does not operate when the
wire breaks.

The quality of reproduction is by no
means high but is suitable for many
purposes, Amateur radio operators can
make records of rare dx contacts and
play them for skeptical visitors and
members of the local radio club. Par-
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Fig. 1—The circuit of this recorder is simple when compared to some professional models.

ents sometimes find it difficult to get
children to study their lessons when
study-hours conflict with a favorite
broadeast. These parents can record
the programs and permit the children
to play them at a more convenient time.

The A725 u=es a transformerless
power supply with one side of the line
and B-minus connected to the chassis
through a 0.1-pf capacitor. Although
there is no direct connection between
the line and chassis, the chassis is hot
when the ungrounded side of the line
is connected to B-minus.

50L6-GT
PR AWPL

RECORDING HEAD

RECORD  PLAY PART OF 51

Fig. 2—A novel tone-compensating network.

SERVICE NOTES ON SOME PHILCO SETS

Here are some hints for technicians
on repairing and improving several
frequently encountered models of Philco
receivers.

Models 46-1201, 1203, 48-1253, 1260:
Replace the oscillator coil with one net
having a capacity winding. Use a 47-uuf
capacitor between the coil and the TA8
oscillator grid. Shunt a 10-uuf negative-
temperature-coetficient capacitor across
the oscillator tuning capacitor.

Models 46-200, 201, 202, 203, 420,
421, 250: If the oscillator is not stable
at the low frequencies, change the os-
cillator grid-leak resistor from 47,000
to 120,000 ohms.

Model 46.180: If there is oscillation
when the set is switched to FM, install
a 240-upf capacitor across C316, which
can be found by tracing the wire from
pin 3 of the 6H#b socket, through a 33,-
000-chm resistor, to pin 1 on the band-

MAY, 1949

By W. G. ESLICK

switch. From here C316 (.01 nf) gees
to ground.

To prevent oscillator drift on the
same niodel when the push-buttons are
used, replace C412 (485-uuf silvered
mica capacitor) with a ceramic capaci-
tor of the same wvalue. Replace C413
(285 unf) in the same manner. Both are
across push-button oscillator coils.

To prevent drift and failure of the
7F8 in the 46-480, remove the 1-megohm
resistor which goes from the 7F8 mixer
cathode to B-+. Change R300 (4,700
ohimns, in the 7F8 plate circuit) to 47,000
chms.

Model 46-120: If the set lacks pep,
the second i.f. transformer may be bad
due to heat from the tubes. Replace it
with a Philco part No. AD-1024.

Model M8 Record Changer: If the
changer keeps cycling, check the spring
on the retractable segment of the cam
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gear. If the spring is broken, replace
the whole gear. If not, and if the seg-
ment is not binding, bend the little “ear”
that stops the trip plate; it probably
does not come over far enough to lock
the segment. Be sure the little copper
vane is at about a 40-degree angle when
on trip.

Sets using 50A5 and 50X6: Replace
the 50A5 if the tone is “mushy.” lf the
50A5 was shorted, replace the 50X6 as
well. Check both voltage-doubling ca-
pacitors in the 50X6 circuit and all by-
pass and coupling capacitors.

1941 models using “beam-of-light”
phonograph, 7B3 oscillator, and 7Y4
rectifier: Replace the 7TB5 with a TAS
and the 7Y4 with a 7Z4. This will make
the beam light brighter and give more
volume. Replace the two .01-uf coupling
capacitors in the circuit of the 41 output
tubes, regardless of test results.
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Fundamentals of -

Radio Servicing =

VERY electrieal cireuit, whether

it be a 1-inch length of wire or a

cross-country telegraph line, has

three “built-in” electrical proper-
ties: resistance, inductance, and capa-
citance. The first two of these we have
already encountered in previous chap-
ters; now we are ready to grapple with
the third.

Capucitance is like discarded chew-
ing gum; you may find it almost any-
where. Any time you have two electrical
conductors separated by a nonconduet-
ing wedivm, you have a capacitor; and
a capacitor is to capacitance what a
doghouse is to a dog; it is where you
normally expect to find it. By the light
of this definition, you can see that your
pocket watch and the furnace in the
basement below form a capacitor; so
does a clothesline and the antenna

AMMETER

B ﬂi 52 cL
= 1
T =Y

Fig. I—Test setup shows capacitance effects.

stretched above it; so does a moisture-
bearing cloud and the earth beneath.

In this free or “stray” state, capaci-
tance is of little or ne value; in fact it
is often a nuisance. But when it is con-
trolled and “lumped” in definite units,
it is every bit as important to electric-
ity as are resistance and inductance.

In its “cultured” state, capacitance
comes in the packaged form of con-
densers, the common name for capaci-
tors. There is a wide variety in the
form and material used in such conden-
sers; but before we start studying these
practical units, let us see how a simple
basic capacitor operates. Once we grasp
how it works, we shall know how all
capacitance units function.

Take a good look at Fig. 1. Here we
have a capacitor C, consisting of two
parallel flat metal plates with an air
space between them. Switch S2 connects
across these plates. The double-pole
switch S1 permits us to connect the
battery directly to the plates. An am-
meter, an instrument for indicating

Part IV — Capacitance

By JOHN T. FRYE

both the intensity and direction of any
electrical current passing through it, is
inserted in the lead going to the top
plate of the capacitor.

To begin, let us say that S1 is open
and that we have mwomentarily closed
S2 and then reopened it.

Now, suppose we close switch S1. As
we do =0, the ammeter pointer flips over
and then drops back to zervo, indicating
that a momentary current passed
through it. Next, let us open SI so as
to disconnect the battery., What hap-
pens? Nothing; the ammeter pointer
does not budge, But, suppose we now
close 2. As we do so, the ammeter needle
flicks again, but in the opposite diree-
tion, indicating a reverse flow of cur-
rent.

Paradox or sense?

Several questions should be pulsing
through your head at this point: Why
did current flow in this circuit when we
connected the battery? Theve was no
complete circuit, for the plates of the
condenser were separated by insulating
air. After the current started flowing,
why did it stop? Where did the current
come from that caused the meter to flick
when we closed S2? It could net come
from the battery, for that had already
been disconnected.

The explanations, as usual, go back
to electron theory. The momentary clos-
ing of switch S2 before we connected
the battery allowed any excess of elec-
trons on cither capacitor plate to flow
through the switch and balance the
electron distribution. At the instant
the battery was connected, however, the
positive terminal put a strong ‘“come
hither” on the negative electrons of the
top plate, and they surged through the
wire and the anumeter to that terminal,
causing the ammeter to register their
passage as they did so. At the same in-
stant, the pent-up excess of electrons
on the negative terminal of the battery
rushed out on to the bottom plate of
the condenser like school kids spilling
out on the playground at recess, The re-
sult of this simultaneous ‘push-pull”
action was to leave the top plate with
a deficiency of electrons, giving it a
strong positive charge, while the lower
plate was strictly “Standing Room
Only” with electrons and so had a nega-
tive charge.
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As more and more electrons left the
top plate and crowded on the lower
plate, the charges on the twe plates in-
creased in opposite directions until the
difference between them was exactly
equal to the difference in potential be-
tween the two terminals of the battery.
At this point, the electrons stopped
flowing, because the pushing and pull-
ing force of the charged plates exactly
balanced the equal and opposing forces
of the battery terminals.

Nothing happened when we opened
S1, for there was no path by which the
excess of electrons on the lower plate
could reach the electron-hungry upper
plate. Since this state of unbalance still
existed, a voltage equal to that of the
battery still was present between the
plates, even though the battery itself
had been disconnected.

The instant we closed 82 we provided
the needed connecting path, and the dix-
placed electrons rushed through it and
through the ammeter to the upper plate,
Since this time the electrons were flow-
ing to the upper plate instead of arway
from it—as they were when the battery
was first connected—the ammeter point-
er moved in the opposite direction. As
soon as the electrons were once niore
evenly divided between the two plates,
they ceased to fiow; and we were right
hack to the point we were before we
started charging and discharging the
capacitor,

We might have made one other ex-
periment: When we had the battery
connected to the capacitor (S1 closed),
if we had slid a sheet of glass between

mm\crmc +FWJELECTR0NS
i }

PLATES \ 0° ° o o
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000, 000,45 0,0, 0.0, % 8,75 00,

MANY ELECTRONS

Fig. 2—Capacitor plates after being charged.

the plates, we should have noticed that
the anmmeter pointer flicked again, in-
dicating that more charge was moving
into the capacitor. When we removed
the glass, the pointer would have moved
in the opposite direction, showing that
this new additional charge had moved

RADIO.ELECTRONICS for
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back out of the capacitor. An explana-
tion of why the material used as the
insulating medium of a capacitor (it
is called the capacitor dielectric) affects
the charge the capacitor will take will
be given a little later.

It is apparent that a capacitor is a
device for storing an electrical charge.
The measure of its ability to do this
storing is its capacitance. The amount
of the charge stored depends upon how
many electrons we can force to leave
the top plate and congregate on the
bottom plate. We know that the more
voltage we have in our charging battery,
the more power we have to do this
forcing; so it should not come as a sur-
prise that the unit used to measure the
capacitance depends both on the number
of electrons stored and the voltage nec-
essary to do the storing. This unit is
called the farad. One farad is the ca-
pacitance of a capacitor in which a
coulomb (6.28 X 10'3 electrons) of elec-
tricity is stored when an emd. of 1
volt is applied. This unit is too large
for practical use; so the microfarad
(uf), a millionth part of a farad, and
the micromicrofarad (upf), a millionth
part of a microfarad, are always used
in radio.

The "why" of capacitance

We have explained what happens
when a condenser is charged, but we
have not explained why. Truth to tell,
the pundits of electronics tend to take
refuge in such phrases as “it is be-
lieved,” ‘“the theory is held,” and “we
may assume” when they go to talking
about this subject; but here is what is
generally thought:

A charged capacitor looks like Fig. 2,
in which the ellipses between the plates
represent, in a greatly exaggerated
form, the out-of-round orbits of the
electrons of the dielectric atoms in their
paths about their respective positive
nuclei. The orbits are out-of-round be-
cause of the attraction of the positively
charged upper plate and the repulsion
of the negatively charged lower plate.
Were the electrons of the dielectric free
to move, they would go straight to the
positive plate; but since they are tight-
ly bound, the best they can do is deviate
slightly from their normal -circular
path.

When these orbits are comparatively
easy to push out-of-round, their counter-
repelling action on the electrons trying
to muscle their way on to the negative
plate will be comparatively weak, just
as a weak spring puts up a feeble re-
sistance to being compressed; conse-
quently a large number of electrons
can force their way onto the plate, The
capacitance of the capacitor will be
larger than it would be with a dielectric
material in which the electron orbits
were harder to distort. In the latter
case, since the dielectric electrons would
stubbornly refuse to budge from their
orbits, the electrons trying to wedge
their way on to the negative plate by
distorting these orbits would be re-
buffed, and the storage ability would be
lessened.
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These capacitors illustrate the many types the technician will encounter in his servicing.

We could increase the capacitance by
using a thinner slice of dielectric ma-
terial, allowing the plates to come closer
together. This would reduce the total
number of the repelling dielectric elec-
trons and so permit more electrons to
collect on the negative plate of the con-
denser.

It is evident, then, that we can in-
crease capacitance in three different
ways:

(1) We can increase the size of the
active portion of the plates. The active
portions of the plates are the portions
that are directly opposite each other and
with the dielectric material squarely
between them. Increasing the size of
these portions means that we have more
electrons to draw from the positive
plate and more room on the negative
plate to store them. When you remem-
ber that the resistance of the electrons
of the dielectric material is “softened
up” by the double action of the lower
and upper plates, working as a com-
bined pushing and pulling team, you
can see why only the portions of the
plates considered active have much ef-
fect on the capacitance.

(2) We can reduce the thickness of
the dielectric material as discussed
above.

{3) We can use a dielectric material
whose electron orbits are more easily
distorted.

The effect that the dielectric has on
the capacitance is called the dielectric
constant of the material and is ex-
pressed by the symbol K. Air is as-
signed a K of 1, and all other materials
are compared with this. For example,
replacing the air dielectric of a given
capacitor with mica will multiply its
capacitance about 5 to 7 times; so we
say that mica has a K or dielectric con-
stant, of 5-7. In the same way glass has
a K of 4.5-7, and some rutile ceramics
have a K of 90-170. No wonder the little
cusses can pack so much capacitance in
so small a space!

An ideal capacitor would be one with
insulation so perfect that absolutely no
current could leak across from one plate
to the other; but ideal capacitors are
like ideal picnics—they are never quite
realized. We have no perfect insulators,
and there is always some leakage. A
capacitor with high leakage current is
said to have a high power factor; just
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remember that in capacitors power fac-
tors are like living costs—the lower,
the better.

If we keep increasing the voltage
across the plates of a capacitor, we
eventually reach a point where the cur-
rent will break through the dielectric
and destroy it (unless, of course, it is
air). Increasing the thickness of the
dielectric will make this breakdown
voltage higher, but it will also reduce
the capacitance. Most capacitors used
in radio work ecarry, in addition to
their capacitance value, a marking in-
dicating the maximum voltage with
which they are to be used. These volt-
age ratings may vary all the way from
a half-dozen volts to several thousand
for various applications.

The picture shows the wide variety
of capacitors used in radio work. In the
next chapter we will take up the actual
construction of capacitors, the good and
bad points of each type. We will also
find out why it is necessary to have so
many different forms of capacitors
when they all operate on the same basic
principle.

If you are impatient to get to this
discussion of the practical aspects of
capacitor construction, just remember
that unless you have a good, firm grasp
of the theory of operation, you will
have a hard time understanding any
type of construction, whether it be an
internal combustion engine or a baby’s
three-cornered pants!

AUTOTRANSFORMER

While converting a 110-volt a.c.-d.c.
radio to operate on 220 volts a.c., I was
unable to get a suitable step-up trans-
former or line-cord resistor. I took an
old power transformer with a burned
out primary and connected the 220-volt
line across the ends of the high-voltage
secondary. The radio was connected be-
tween the center tap and one side of
the winding. I have used this method
with good results for some time.

D. E. O’N. WADDINGTON,
Natal, Seuth Africa.

{When selecting a transformer for
such service, be sure to select one with
a secondary capable of carrying compar-
atively heavy current. The same setup
can be used for operating 220-volt equip-
ment from 117-volt a.c. lines, that is,
for stepping voltage up.—FEditer)
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McMurde Silver Model 911

HE modern television receiver im-
poses many new service problems
that have no counterparts in the
more familiar AM practice. Align-
ing TV sets requires specialized appa-
ratus with which the average service
technician has had little experience.

Television, without a doubt, will be
the major broadeasting field within a
very few years; the wise technician is
the one who is now preparing to be a
part of this lucrative industry. There
are only three things that he must
possess: a thorough knowledge of TV
receivers, modern service equipment,
and a knowledge of how to use this
equipment intelligently.

Reference to the schematic (Fig. 1)
indicates the essential circuits of a TV
alignment instrument. Two 12AT7 twin-
triodes are used as reactance modulator,
fixed-frequency oscillator, variable-fre-
quency oscillator, and mixer. The re-
actance modulator causes the frequency
of the “fixed” oscillator to shift around
its center frequency when a modulating
voltage is applied to the reactance mod-
ulator grid. The linear variation of the
fixed oscillator (the amount that the
carrier may be shifted in either direc-
tion) is controlled by the setting of P1,
the sweep-control potentiometer. We
have, thevefore, a fixed oscillator whose
frequency may be swept or frequency-
modulated some 10 in¢ at the maximum
setting of P1l. The amount of carrier
swing is shown directly on a scale.

The output of the fixed oscillator is
taken from across the cathode resistor
R2 and fed to the grid of the mixer tube
through the coupling capacitor C8. The
output of the variable-frequency oscil-
lator is also fed to this mixer grid
through the 10~y f capacitor. The mixer
tube operates as a cathode follower, its
cathode load being the output control
P2. Both the sum and difference fre-
quencies generated by the mixing of the

*Chief Enéineer, MeMurdo Silver Co,

generator.

DOUGLAS H.

two oscillators are available across P2.

The frequency of the fixed oscillator
in the McMurdo Silver Model 909 and
911 sweep generators is set at 114 mec.
The variable-frequency oscillator in
both instances covers the range of 37 to
112 me. For this discussion the Model
90% may be considered similar to the
911, with the exceptions that the 911
contains the crystal marker circuit
(a 12AU7), and the phasing control
(P3), shown in Fig. 1.

The frequency range produced by the
mixing of the variable and fixed oscil-
lators is a continuous 2 to 226 wme,
directly calibrated in three scales on
the main vernier tuning dial. The first
range of 2 to 77 me is produced by the
difference between the two oscillator

|2AT7__ FIXED OSC
1

REACTANCE 0D

How to align (elevision and
FM receivers.using a modern

sweep generator and ‘seope

By

CARPENTER*

frequencies. The second or middle scale,
calibrated 60 to 154 me, is the second
harmonic of this difference frequency.
The sweep width in this instance is
double that obtained on the 2-77-me
range. The outer scale, calibrated from
151 to 226 mec, represents the sum fre-
quency generated by the mixing.
When two high-frequency oscillators
are mixed to produce a low-frequency
output, it is extremely difficult to keep
the lower frequency accurate. Drift in
either oscillator which is only a small
percentage of its fundamental frequency
may show up as a large error when
translated to the low-frequency mixed
output. It is for this reason that manu-
facturers advocate the use of marker
signals accurately to trace out pattern

12AU7

S0unt

54K

A
%IOK

12AT7

20uput L

:_L_ RF QUTPUT

HOR SWEEP

SAWTOUTH
R 200K 50~ SINE

[ L ao P3 ' 500K
—

L | 05 Hsan
| R4C

PHASING

Fig. | —Schematic of the 911. The instrument
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includes marker oscillotor and sync outputs.
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response and to determine TV frequency
and bandwidth. Some manufacturers
have gone so far as to use dials that
cannot be read closely enough for align-
ment work, thus forcing the technician
to use a separate marker system, The
only method of avoiding the use of a
separate marker is to recheck dial cali-
bration against known sources and com-
pile a chart of the most-used points,
Although such a system may be used
with relatively narrow passbands such
as with FM, i.f. and diseriminator pat-
terns, it is definitely not applicable to
video i.f. work. For this reason the
marker =xystem and phasing control
have heen incorporated in Model 911.
Both Models 909 and 911 may be used
for either FM or TV alignment, but the
909 requires a separate external marker
system to determine the exact frequency
and bandwidth of TV patterns. This
marker may be any test oscillator of
the correct frequency and necessary
accuracy. The Model 911 is an *“all-in-
one” instrument incorporating a dual
crystal-marker system as well as a
phasing control used to produce a single
image when inspecting asymmetrical
passbands such as video i.f. responses.

FM and TV receivers may be aligned
rapidly with either instrument. The
important peints with an FM receiver
are the i.f. and discriminator patterns.
The table has been prepared as a quick
reference guide. It assumes that phas-
ing control is used in television align-
ment. The phasing control circuit in-
corporated in Model 911 can be copied,
and built externally or into the 909, as
the technician prefers. The phasing net-
work consists of C6, C10, R10, Rdc,
and P3. The only connection that has to
be changed in the 909 is the shield braid
of the horizontal synchronizing cable.
In manufacture this was connected in-
ternally to ground. It must be discon-
nected and utilized as the means of ob-
taining the &0-cycle phased voltage
through C6. It serves as the output
line for this voltage, and a phone tip
may be connected to the output end of
the cable braid to allow convenient con-
nection to the ’scope binding post. The
phasing network may be built in a few
minutes, and all components are com-
meon in any radio shop.

It will be noted in Fig. 1 that two
scparate types of ’scope-control voltages
are available from Model 911, These two
voltages are provided to accomplish
direct control of the heam through the
horizontal amplifier for two different
conditions. When the sweep generator
is used to inspect a symmetrical pass-
band, the output eonnection labeled
SAWTOOTH is connected to the high side
of the horizontal amplifier. No separate
ground connection need be provided for
the control voltages in any case, as a
ground is made automatically when the
'scope’s vertical amplifier input is con-
nected to the receiver. Symmetrical
passbands include FM-receiver i.f. and
discriminator responses, and sound
channels of television sets. The control
voltage provided in this case is a 120-
cycle sawtooth that is in phase with the
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reactance-modulator sweep voltage,
Since the fixed oscillator is swept with a
60-cycle sine wave, the sweep rate is
twice this, or 120 sweeps per second.
If the coarse frequency control of the
'scope is turned to OFF and the 120-
cycle sawtooth voltage is used for direct
control through the horizontal ampli-
fier, mirror-image vesponses will be
observed.

This means that two response curves
will be seen, one the actual response,
the other the same curve backward, To
illustrate this, assume a very distinct
asymmetrical i.f, response as shown in
Fig. 2-a. (This is never obtained in
practice hut it makes a good illustra-
tion because the upper- and lower-fre-
quency slopes are obviously different.)

The sawtooth voltage sweeps the
cathode beam to the right in !}., second.
The first half-cycle of the 60-cyele-
modulated generator output passes
through the i.f. amplifier under test in
Y420 second. Therefore, on the first half
of the modulator cycle, the actual am-
plifier response curve is shown on the
oscilloscope screen.

Servicing

| <beB

Now, in the second half-cycle of mod-
ulation, the generator output is swept
over the same frequency range, but
from high to low frequency—backward.
The 120-cycle sawtooth, however, again
traverses the screen in the sewme diree-
tion as before, toward the right. The
beam spot is being pushed to the right,
but its vertical deflection iz governed
by the amplifier response curve v re-
verse because the modulator ix making
the frequency decrease rather than in-
crease as it did on the first half-cycle.
The result is that the reversed picture
of the amplifier response will appear
on the screen. It will be exactly where
the actual response appeared during the
first half-cycle if the center of the re-
sponse is at the center frequency of
the FM generator. Since the two are
being traced at a comparatively high
rate of speed, the eye sees both the
actual and reversed curve: simultane-
ously. The two are superimposed, re-
versed—or mirror—images of each
other as the drawing (Fig. 2-b) clearly
indicates.

(Continned on following puge)

ALIGNMENT TABLE
- i — ) ) bsciliésc;pe . o
Alignment Generotor Osclllos?ope control Notes Response
connections |connections voltage
= - '
junction of dis- T
Ay | volt flashlight
FM criminator- cell for 3-8ouf
diseriminator leconverter ‘transformer 120-cycle siabi!‘i’:in ca Fia. 4
ratio-detector rid tertiary winding |sawtooth g g ca- ‘9
] 9 0
?ypa) and de-empha- pac.nfor, receiver
sis network oscillator
' shorted
_ | I
FM |antenna as for if, " |Fig. 3
oscillator (post alignment | 's.
FM ’ o 5 m adjust for maxi- Fia 3
rf. mum amplitude '8
FM if. | i first |
[limiter- each i.f. grid Fcr_:ss 'rs.d' 120-cycle short receiver 'Fia. 3
discriminator in turn rle"s‘i's:;r an |sawtooth oscillator '8
type) [
oy coarergrended
. . . - 1 .
discriminator  |grid cathode | |
[ ::‘:-?v:’ig?io:-‘ dis- disconnect
FM if. boid gridt ; 3.8uf stabilizing
[ratio-de- |i°n°‘; .9 *':*'!s °""°i;d.n " capacitor; re- 'Fig. 3
tector type} urn ertiary wincing |ceiver oscillator
| ‘and de-empha- shorted
| sis network
|adjust phasing
| Iconflrol for
v . . ; across video g |single image:
video if _eoch if, g"d‘lsecond-defedor '6.0 cycle |employ markers Fig. 5
4. in turn . |sine .
load resistor [to establish
|correct band-
{ | width
! |set generator to
| center of sound
v |channels; adjust
oscillators \antenna posts not used |not used trimmers for
loudest 120-
lcycle sweep tone
|at speaker
| across second-  '60-cycle .
TV rf. antenna posts detector load sine isee text Fig, &
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Suppose now that the amplifier being
tested is an FM i.f. Ideally, the curve
should be symmetrical—the slope on
both high- and low-frequency ends
should be the same. As the correct ad-
justments are made in the set to achieve
symmetry, the actual and image slopes
on one side will tend to approach each
other, the more slanting one becoming
steeper and the more vertical one be-
coming more gradual. The same will
occur on the other side. When the upper-
and lower-frequency slopes are exactly
equal, and the center frequency of the
passband is the same as the center fre-
quency of the generator, the actual and
mirror-image curves will coincide and
only one curve will be seen.

This type of response is desired in
the alignment of FM receivers. If the
output cable labeled 60-CYCLE SINE is
used for direct control through the hori-
zontal amplifier, one image will be ob-
served when the phasing control is
properly adjusted. It is of little value
to obtain one image of a symmetrical
passband because the advantage of vis-
ual comparison of opposite sides is lost.
It would also be confusing to have a
mirror-image response of an asymmet-
rical pass band (such as a video i.f.)
because opposite sides of the pattern
should have different slopes and trap
responses. For this reason two distinct
types of control voltages are made
available to satisfy the two entirely
different conditions., When using Mod-
els 909 and 911, the time base of the
'scope is turned off, and no additional
'scope adjustments are necessary.

Alignment procedures

Here is a typical alignment procedure
using the 911. Reference to the table
will simplify the explanations.

FREQ
—_——

AMPL RESPONSE l .,
2

MIRROR MAGE

ACTUAL RESPONSE

>
——— vizosec ———

Fig. 2—An example exploins the mirror image.

To align an FM receiver it is first
necessary to short out the receiver os-
cillator. The sweep-generator output
clips are connected from the last i.f.
grid to ground. The ’scope coarse fre-
quency control is turned to OFF. The
120-CYCLE SAWTOOTH cable is connected
to the high side of the ’scope’s horizon-
tal amplifier. Connect the vertical am-
plifier across the first limiter grid re-
sistor., When appropriate sweep is ap-
plied, the mirror-image response of Fig.
3 will be obtained. The last i.f. trim-
mers are adjusted so that the two pat-
terns coincide. This procedure is re-
peated, connecting the generator in
turn to each preceding i.f. grid and
finally to the converter grid.

Without changing the dial setting of

the sweep generator, connect the ’scope
vertical amplifier to the ungrounded
discriminator cathode. Adjust the dis-
criminator trimmers until a symmetri-
cal pattern like that of Fig. 4 is ob-
tained. If the FM receiver employs a
ratio detector, simply follow the in-

()

Fig. 3 (left) and Fig. 4 {right}—FM receiver
if. ond discriminator oscilloscope potterns.

structions given in the table for this
case.

The next step is to adjust the oscil-
lator and r.f. sections. The receiver
oscillator is restored and the generator
connected to the antenna binding posts.
The ’'scope’s vertical amplifier is again
connected across the first-limiter grid
resistor (in the case of ratio-detector
receivers follow the table). The gen-
erator dial is set to the appropriate r.f.
alignment frequency, and the oscillator
trimmer adjusted to give the superim-
posed i.f. patterns. The r.f. trimmers
are next adjusted for maximum ampli-
tude.

The problems encountered in video i.f.
alignment are entirely different. Here
we are dealing with a passband some
4 me wide as well as with adjacent
trap circuits which must be set up prop-
erly. Reference to Fig. b reveals that
this pattern is not symmetrical. For
these reasons it is desirable to observe
only one image on the 'scope screen. The
output cable labeled 60-CYCLE SINE is
connected to the high side of the 'scope’s
horizontal amplifier. The vertical ampli-
fier is connected across the video second-
detector load resistor. The generator
output clips are connected from the last
video i.f. grid to ground. The phasing
control is adjusted to obtain a single im-
age. If this control is not adjusted
properly, a double image will be ob-
served, resembling somewhat the mir-
ror-image effect described before.

The output of the generator is pro-
gressively moved, stage by stage, from
the last i.f. grid through to the con-
verter. Exact responses specified by the
manufacturer must be duplicated in
each stage. For stagger-tuned systems
this cannot be overemphasized. A varia-
tion in the pattern response of any sin-
gle stage could result in a loss of pic-
ture contrast and quality.

The 5-mc crystal marker is next
turned on. The variable amplitude con-
trol of this oscillator (30k in the sche-
matic of Fig. 1) is adjusted to give a
convenient-sized pip on the pattern.
This pip is a harmonic of the 5-me
oscillator, and in the case of a standard
i.f. will lie at 25 me. If the pip appears
at the proper point in the over-all re-
sponse, the initial alignment procedure
may be considered correct.

The next step is to adjust the trap
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circuits. The 5-mc oscillator is turned
off and the 1-mc oscillator employed. A
series of pips 1 mc apart will be ob-
served across the i.f. response. One of
these will lie at the same spot as the
5-mc pip previously observed. It is then
a simple matter to count down or up
from this reference pip to determine
exact bandwidth and frequency.

The trap circuits are next adjusted
in relation to the 1-mc pips. The two
marker oscillators should not be used
simultaneously, nor need they be. Un-
less the two oscillator harmonics are
exactly equal, an audio voltage is cre-
ated by the difference. The audio volt-
age will show up on the pattern unless
a filter is employed between the gen-
erator and the ’scope. This is not harm-
ful in any way. The oscillators may be
brought to zero beat by adjustment of
C9 and C9a. The oscillators can be re-
ferred to WWV at 5 me.

All that has been done with these
crystal oscillators may be accomplished
by the serviceman’s own test oscillator,
if it can be calibrated accurately, and
Model 909.

Fig. 5 {left) and Fig. & (right)—Video i.f.
and television r.f. potterns on ‘scope screen.

The next job is to set the oscillator
and r.f. sections for all channels. The
oscillator is restored to operation and
the generator connected to the antenna
posts. The receiver is set to the highest
channel, and the fine frequency control
adjusted half way. The generator is set
to the center of the sound channel and
the oscillator adjusted until the 120-
cycle sweep signal is heard in the re-
ceiver loudspeaker. All channels are set
in this manner, working from the high-
est to the lowest frequency.

R.f. sections usually require little or
no adjustment. Most modern TV receiv-
ers employ preset coils, and do not rely
on capacitive or inductive compensa-
tion. The turns are set at the factory;
and if the set is functioning satisfac-
torily, it is better not to attempt adjust-
ment.

If the set employs capacitive or in-
ductive (slug) compensation, connect
the generator to the antenna posts. Con-
nect the ’scope vertical amplifier across
the second-detector load, and the 60-
cycle control voltage to the high side
of the horizontal amplifier. Again one
image of the video i.f. response will be
observed when the generator is set to
the appropriate r.f. channel. The com-
pensating trimmer for the r.f. coil is
now adjusted carefully for a slight in-
crease in the height of the image. Start
at the highest channel and work down.

The table can be used as an alignment
reference when using either the instru-
ments described or similar apparatus.
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MICROWAVYES

Part IHI—An introduction to
standing waves, cavity res-
onators, and representative

examples of w.h.f. plumbing

By C. W. PALMER

N Part I of this series we considered
a number of the practical factors
governing the use of waveguides for
ultra - high - frequency transmission

and reception.

The use of parallel-wire and co-axial
transmission lines becomes impractical
above approximately 3,000 mec because
of the greatly increased losses as fre-
quency rises. For example, RG/8U co-
axial cable, which has a loss of 0.13 db
per 100 feet at 1 mc and 2.1 db at 100
mc, has a loss of 18 db at 3,000 mc; and
RG/58U cable, which has a less of 0.24
db per 100 feet at 1 me, has losses of
4.1 db at 100 mc and 34 db at 3,000 mc.
A glance at Fig. 1 shows how loss in-
creases with frequency for these two
popular cables,

This explains why such a wide inter-
est has been displayed by u.h.f. investi-
gators in the development of wave-
guides. The loss in 1 x !z-inch wave-
guide for frequencies from 6,500 to 12,-
500 mc was shown in Part I of this
series. It drops from 80 db per 100 feet
at 6,500 mc to 30 db at 12,500 me. Sim-
ilar values of attenuation are found for
other sizes of waveguide for their op-
timum frequency ranges. Also, the
waveguide will carry much higher pow-
er than co-axial conductor without are-
ing over.

A waveguide can be used at any fre-
quency above its cutoff point, but a cer-
tain band of frequencies is transmitted
with the least loss. This is due to the
“skin” resistance on the inside of the
waveguide, which increases with fre-
quency, Since the penetration of radio-
frequency currents into the surface of
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a conductor (in this case the inside wali
of a waveguide) is inversely propor-
tional to the frequency, it follows that
at frequencies above some critical point
there will be an increase in loss. Table I
shows the skin penetration and resis-
tance of some commonly used waveguide
electroplating and fabricating metals—
the five most commonly used in wave-
guide construction.

Standing waves

Standing-wave ratio is a term often
heard where transmission lines as well
as waveguides are concerned. If a
length of waveguide is provided with
movable ends so that it becomes a
closed container, it will resonate at a

O

| EALHIE R
+- mii — — - L e

FREQUIN NC PER SECOND
Fig. | —Graph shows losses in co-axial cable.
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For extracting samples
of energy traveling in
either direction along
a waveguide, direction
al couplers are needed.

particular frequency just like a tuned
circuit consisting of a coil and capaci-
tor. This is because the voltages are re-
flected by the end plates and rveinforce
the applied voltage at one and only one
frequency. At this frequency the re-
flected voltages combine with the ap-
plied voltage and thus increase the
original voltage at one point in the
cavity (where we place the pickup di-
pole or loop).

This subject of standing waves in
transmission lines and waveguides is so
important in the practical application
of microwave plumbing that it is well
for us to spend some time on the sub-
ject.

Let us look at Fig. 2 which shows a
rope secured to a stationary hook and

TABLE | |
R. F. RESISTANCE AND SKIN PENETRATION

Depth of current penetration is given in
millienths of a meter (001 mm).

B ll{o me 1000 me 10,000 me

Metal | Ohms | Depth | Ohms | Depth| Ohms | Depth
Silver | .0025 | 6.5 |.008 | 28 | .025 | .65 |

Copper 0026 6.6 | .0083 21 | 026 .66

Gold | .0032] 82 [.o103] 26 |.032 |

Aluminum | 0034 | 86 |.011 | 27 | 034 | .86
[Brass | 005 | 126 [.016 |40 |05 | 126 |
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swung back and forth to provide a wave
motion, If the rope is held at the cor-
rect tension and swung back and forth
rhythmically (simulating waves of
oscillating or alternating voltage),
modes will be formed as shown by the
cross-over of the solid and dotted lines
where the rope remains stationary while
other parts of the rope move back and

WAYE MOTION BY SWINGING ROPE

WAVE REFLECTED
FROM HERE
PRODUCING A
STANDING WAVE

Fig. 2—Swinging rope forms loops and nodes.

NODES AT WHICH ROPE REMAINS STATIONARY

forth. This is caused by the wave re-
flected by the stationary end of the rope
producing a standing wave in the mo-
tion of the rope.

Now if we have a transmission line
of two infinitely long parallel wires
connected at one end to a source of r.f.
power, as shown in Fig. 3-a, the r.f.

RF METER

RFOSC. | TRANSMISSION LINE - INFINITELY LONG

VOLTAGE

LALILadidd.
T

|urusc.L i
N

]
]
VOLTAGE MAxiwss b=t RefLECTIONS
VOLTAGE 1 17 1% 1 ALRAYS START
! : I AT SHORT

VOLTAGE um’mms/ln--;- A —|
) i

Fig.—3 Standing waves form on shorted line.

voltage will travel along the line with
no reflections and there will be no
standing waves; but if we provide a
short circuit across the line at some
point as at b, reflections will occur, with
resulting standing waves, voltage max-
ima and minima along the line at
intervals.

If a resistance connected across the
transmission line matches the charac-
teristic impedance of the line (depend-
ing on the space between the wires and
their size), the outgoing signal from the
source is completely absorbed by the
load and there are no reflections or
standing waves. This is usually desir-
able in connecting a signal source to a
load (as in connecting a transmitter to
an antenna) since the maximum amount
of power is delivered by the source to
the load.

When the load is resistive and
matched to the impedance of the line,
the voltage is essentially the same all
along the line; the length of the line is
not critical. The impedance is uniform
along the line and is equal to its char-
acteristic impedance. The standing-
wave ratio is extremely low and there
is, therefore, a maximum transfer of
energy. ‘

If the load is not matched to the line
or is reactive instead of resistive, the
signal is reflected back from the load.
The standing-wave ratio is high, and
the voltage wvaries greatly from one
half-wave position to the next. The
length of the line is critical, and there
is a loss of power.

All these characteristics of transmis-
sion lines with respect to standing
waves also apply to waveguides, though
the method of determining the stand-
ing-wave ratio and correcting for a mis-
match or high standing-wave ratio is
different.

In waveguides, standing-wave ratio
is checked by means of a special section
of guide having a narrow slot cut paral-
lel to the axis of the guide (located at
the maximum of the electrostatic field).
A probe with a crystal detector and a
d.c. microammeter is used to indicate
the presence of standing waves. The
photograph shows a slotted waveguide
section that can be used to measure
standing-wave ratio, impedance, and
frequency.

Cavity resonators

In waveguides all the old -circuit
quantities, such as inductance, capaci-
tance, resistance, reactance, ete., have
their place and usefulness, though their
forms are different from those found in
lewer-frequency work.

A piece of waveguide of the correct
length, with the ends closed off, can be
used just as are the more common coil
and capacitor for a tank or resonant
circuit, displaying all the characteris-
tics of a coil-and-capacitor combination
without actually containing either coil
or capacitor.

The resonant cavity can perhaps be
better understood by looking at the
sketches in Fig. 4. At a is the usual coil-
and-capacitor parallel-resonant circuit.
As the frequency is increased, the num-
ber of turns on the coil is decreased
until eventually only a single turn is
required. This is shown at b. Now to
reduce the inductance further, several

L }
3 b
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Fig. 4—The evolution of o cavity resonator.
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coils are connected in parallel as at ¢
and d. It will be remembered that the
inductance of two coils in parallel is
less than either coil individually. By
adding an infinite number of single-
turn coils in parallel, a closed chamber
or resonant cavity results as shown
mm e and f.

Strictly speaking, we should not use
the term inductance in a resonant cav-
ity, as the resonance is a result of re-
flection of radiated waves in such phase
as to reinforce their potential. However,
this approach does make it easier to un-
derstand how a cavity can be tuned to a
given frequency.

A rectangular cavity can be reson-
ated at several frequencies by changing
the mode. You will remember that we
explained the electrostatic and mag-
netic modes of transfer of energy in
waveguides and that, for each mode,
one dimension of the guide controls the
lowest or cutoff frequency. The choice
of mode was made by the type and lo-
cation of the insertion and pickup
probes. The same conditions occur in
cavity resonators as in waveguides, in
this respect.

In Fig. 56 dimension a, b, or ¢ may be
made to control the resonant frequency
by changing the position or type (dipole
or loop) of the coupling and pickup de-
vices. For any one mode, two side walls
control the frequency, and the other
walls control the @ or merit factor of
the resonator.

In tuned circuits of the coil-and-
capacitor variety used at lower frequen-
cies, Q figures up to several hundred
are typical. For cavity resonators, Q
factors in the tens of thousands are not
uncommon. In this respect the cavity

—
\T

b

4

Fig. 5—The critical dimensions of a cavity.
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resonator is different from and much
more efficient than a low-frequency
tuner.

Types of resonators

Cavity resonators take a number of
different shapes and forms other than
the simple rectangle shown in Fig. 5.
For example, some vacuum tubes used
for microwaves—notably reflex Klys-
trons—include a resonant cavity as part
of their build-up. The grids form one
boundary of the cavity, and the cylin-
drical bellows is another of the elements
from which the output is taken. Figure
6 shows the cross sections of a number
of different types of cavity resonators,
including the basic principles of the re-
flex Klystron and Magnetron tubes to
tie discussed in detail in the next article
of this series.

The size and shape of the cavity de-
termine the frequency of oscillation. If
the cavity is too small or too large, it
cannot resonate at a given frequency;
but if it has the correct dimensions,
high-amplitude waves are built up be-
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tween the reflecting walls. As in wave-
guides, cavity resonators have different
modes of resonance. One pair of oppos-
ing walls becomes the frequency-con-
trolling mechanism, while the others af-
fect the impedance and Q of the unit.
Cavity resonators may be tuned by
moving the side walls in or out, or tun-
ing slugs may be inserted, as shown in

JO

CUBE CYLINDER SPHERE

ELECTRONS
P
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Fig. 6—Resonant cavities take various forms.

Fig. 7, to increase or decrease the fre-
quency. The tuning slugs consist of
metal rods that may be moved into or
out of the cavity, If the slugs are lo-
cated in the path of the electrostatic
field (depending on the mode), the fre-
quency decreuses ax the slugs are in-
serted. If they are inserted in the elec-
tromagnetic field, the frequency in-
ereases. This is because in<erting the
slugs in the electrostatic field shortens

Pl

3

| ]

FIELD N CAVITY RESONATOR

¥
SHORTENED FEELD IN CAVITY

WITH SLUG INSERTED

Fig. 7—This cavity may be tuned with a slug.

t \

this field, which is similar to increasing
the capacitance of a tuned circuit. Con-
versely, inserting the slugs in the elec-
tromagnetic field decreases that field,

N IMRMETER

CO-AX ADAPTER IMP. TRANSFORMER

which is the equivalent of lowering the
inductance.

Samples of wavequide plumbing

We have touched on a number of the
factors controlling the individual pieces
of apparatus comprising a microwave
waveguide setup, but so far we have not
pieced them together to form a circuit.
Let us look at Figs. 8 and 9. Here we
have two setups used for testing pur-
poses. They serve as examples of how
the pieces of apparatus are linked to-
gether to propagate waves.

Figure 8 shows an oscillator, such as
a Klystron or Magnetron, coupled to
the following five pieces of apparatus
in turn:

1. An impedance meter which con-
sists of a length of waveguide with a
longitudinal slot in one wall in which
a rod or probe connected to a crystal
detector and a d.c. microammeter can
be moved.

2. An itmpedance transformer con-
sisting of a length of waveguide with
impedance-adjusting slugs or stubs
which change the amount of power re-
flected back toward the source, thus in-
troducing standing waves of controlla-
ble amounts to change the effective im-
pedance.

3. A directional coupler which per-
mits a small sample of the wave to be
taken off through a side path without
affecting the propagation of the main
wave through the guide, except for in-
troducing a certain amount of attenu-
atton. This sample wave is fed through
a waveguide or co-axial line to a fre-
quency meter where its frequency can
be determined by measuring the dis-
tance between the high-voltage or high-
current points.

4. Another directional coupler feeding
into a power meter or wattmeter per-
mits the power transmitted through the
waveguide to be measured. This power
meter may be a bolometer or tempera-
ture-sensitive resistance clement, a
power bridge, a water load, or other
power indicators (which we will take
up in a succeeding article) ;

5. Last in the circuit is the termina-
tion or power-absorbing device, which
is used to dissipate the power from the
oscillator without radiating it and with-
out introducing reflections that would
affect the operation of the measuring
devices by introducing a high standing-
wave ratio in the line.

This circuit is used to measure the
effect of a changing load impedance on
the amount of useful power propagated
through a waveguide, as, for instance,
in changing the antenna of a microwave
transmitter.

Fig. 9 shows another test setup for

prn MEASURING DE\E]

Lsoumz WAVE uﬂ

DIRECTIONAL COUPLERS

measuring the amount of reflection in-
troduced by a section of waveguide over
a wide range of frequencies. Here a
Klystron oscillator is amplitude-mod-
ulated by a square-wave oscillator and
fed into the test circuit, which com-
prises:

1. A variable attenuator for control-
ling the power from the Klystron and
isolating it from the test setup;

2. A tee section of waveguide coupled
to a frequency meter;

3. An impedance meter with slotted
wave guide;

4. The section of waveguide under
test;

5. A power termination.

The impedance meter is used here to
nmeasure any reflection that occurs when
the section of guide under test is in-
serted, over that wmeasured when the
termination is coupled directly to the
impedance meter. This test is made at
a series of frequencies.

In these two examples of waveguide
plumbing a number of new items have
been described in a rather sketchy man-
ner in order to show the over-all result
of applying apparatus to a circuit for
a specific purpose. Each of these items
will be taken up in turn and described
in greater detail in succeeding parts of
this series, so that we can build up a
working knowledge of the devices and
how to use them.

One of the greatest stumbling blocks
in the path of microwave development
for many years was the inability of
ordinary vacuum tubes to either ampli-
fy or oscillate successfully at frequen-
ciex in the thousands-of-megacycles
region. Several factors were respon-
¢ible. Interelectrode capacitances neg-
ligible at more amenable frequencies
became prohibitively high at micro-
waves; leads from the elements to the
pins made highly effective—and dam-
aging—inductances; insulation losses
and grid emission made u.h.f. oscilla-
tion impossible. And perhaps most im-
portant, the time required for electrons
to reach the plate from the cathode—
{ransit time—became comparable to the
period of a single cycle. As a result, the
upper oscillation limit of ordinary
tubes was between 150 and 175 me.

How entirely new principles were
conceived and developed to achieve am-
plification and oscillation at frequencies
considered impossible of attainment a
few years ago will be discussed in Part
iI1 of this series. For the technician
and experimenter unfamiliar with mi-
crowaves, the deseriptions of the Mega-
tron, the orbital beam tube, the Kly=-
tron, and the Magnetron will open new
and exciting fields for thought and
experimentation.

TERMINATION

PWR TERMINATION

COAX ADAPTER  VARWBLE ATTENUATOR TEE SECTION  IMP.METER

L SECTION OF WAVEGUDEn,
UNDER TEST

Fig. 8 {left] and Fig. 9 (right})—Two representative circuits using waveguide plumbing illustrate how various components may be combined.
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Audio Impedance Matching

Part IHI—How to calculate loads

and construct output transformers

N the preceding part of this article
(March issue) we laid down the
specifications for matching trans-
formers, as far as the impedance

transformation is concerned. We shall
now see how these transformers can be
constructed or picked out from a num-
ber of available units. We shall take
two examples, a transformer to make a
20-ohm voice coil look like 53.4 ohms,
and a multitap matching unit.

The impedance transformation ratio
is equal to the square of the turns ra-
tio. The turns ratio required for an
impedance transformation is therefore
equal to the square root of the im-
pedance ratic. To make 20 ohms look
like 53.4 ohms requires an impedance
transformation ratio of 2.67. The
square root of this is 1.63. This is the

——0.412A SPRR
0,674 200

219V 470TURNS
1 290 TURNS IJ;AV

Fig. |—Specifications, standard transformer.

turns ratio of the required transformer.

But the turns ratio does not com-
pletely describe a transformer. We also
must know how much voltage will be
applied across the primary terminals,
its frequency, and how much current
will flow in the windings. The voltage
across the 16-ohm winding of the out-
put transformer, with the 30-watt am-
plifier operating at full power and
properly loaded, was calculated at 21.9
volts (see March artiele). This voltage
applied to 53.4 ohms results in a cur-
rent of 0.412 ampere. The voltage on
the 53.4-ohm secondary will be 13.4
volts (using the turns ratio of 1.63)
and the current will be 0.67 ampere.
Fig. 1 shows the specifications of the
transformer.

While space does not permit a de-
tailed discussion of transformer design,
we can give enough information to per-
mit the sound man to make such a
transformer on short notice.

As far as wire size is concerned, it is
common practice in the design of small
power transformers to allow approxi-
mately one circular mil per milliam-
pere; in audio work this is more than
ample, since most of the time trans-
formers run considerably below full
output. A standard wire table shows
that No. 24 wire will be satisfactory for
the primary and No. 22 wire for the
secondary. Larger wire for one or both
windings (provided there is sufficient
space for the required number of turns)

s Engineering and Development Dep't, Allis-

Chalmers Mfg. Co.

will, of course, be more satisfactory.

The number of turns required de-
pends on the cross-sectional area of the
core, the maximum flux density decided
on, and the lowest frequency at which
the transformer must operate. The
formula on which all turns caleulations
are based is

E=444X¢ XnX f % 10°® volts,
where

¢ is the maximum amplitude of the

alternating flux pulsating through
the coil, in maxwells or magnetic
lines;

n is the number of turns;

f is the lowest desired frequency.

If we wish to find the number of mag-
netic lines necessary to induce 1 volt in
a single turn, we simply solve this
formula for ¢, substituting 1 for E, 60
cycles for f, and 1 for n. The result is
375,000 lines. This is one of the handiest
figures to keep in mind, because all
transformer calculations become easy
with the aid of it.

The relation may be stated in words
as follows: If we wish to apply or in-
duce in a single turn 1 volt at a fre-
quency of 60 cycles, a magnetic flux
must pulse through it with a peak value
of 375,000 lines. For any other fre-
quency, this value of 375,000 lines must
be increased or decreased in the inverse
ratio of the desired frequency to 60
cycles. Thus, if we wish to go down to
30 cycles per second, a magnetic flux
with a peak value of 750,000 lines is re-
quired through one turn to induce 1
volt.

A practical problem

Let us assume now that we have
available a core with E-shaped lamina-
tions, with a center leg % inch square
With the laminations built up in a
square stack, the cross-sectional area of
the core will be 0.765 square inch. Be-
cause of the insulating varnish, only
about 95% of this area, or 0.7 square
inch, is actually iron.

The maximum magnetic flux which
this core can carry is equal to the maxi-
mum permissible density in lines per
square inch times the cross-sectional
area of the iron. In power-transformer
design, even for small ones, densities of
60,000 to 75,000 lines per square inch
are not uncommon. Such high values
require fairly large magnetizing cur-
rents, however, which should be avoided
in audio transformers. The density
should preferably be kept at a lower
value, perhaps 50,000 lines per square
inch. This multiplied by the area of 0.7
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gives 35,000 lines as the maximum flux
which should be permitted to pulsate
through the core. But, since at 30 cycles
it takes a flux of 750,000 lines to pro-
duce 1 volt in 1 turn, a fiux of 35,000
lines will produce 35,000/750,000 =
0465 volt. This is consequently the volt-
age per turn; the primary winding,
which is to operate with 21.9 volts, must
therefore have 21.9/.0465 = 470 turns,
while the secondary side will have to
have 290 turns.

It remains to be checked whether this
amount of copper can be accommodated
within the windew. If not, the stack
height must be increased, which in-
creases the maximum flux the core can
carry and consequently increases the
volts per turn, with a corresponding re-
duction in the number of turns re-
quired; or the next larger size of lam-
ination may be used.

The amount of copper and the space
required for it can be considerably re-
duced if an autotransformer is con-
structed. In addition, since 100% coup-
ling exists at least between parts of the
primary and secondary of an autotrans-
former, it has better high-frequency re-
sponse and better regulation than a
two-winding transformer. The fact that
in an autotransformer there is no isola-
tion between the primary and secondary
is of no consequence in the case of a
matching transformer of the type dis-
cussed here.

I 470 TURNS OVERALL

0.412A SPKR
21.9v =067 wn
l 0.258A || 290TURNS  13.4v

+0.4124
Fig. 2—An autotransformer may save space.

The two-winding transformer shown
in Fig. 1 can be converted to an auto-
transformer simply by making the sec-
ondary winding part of the primary
winding, so to speak. The transformer
will then consist of the single winding
of 470 turns, tapped at 290 turns (Fig.
2). The current which will fiow in that
part of the coil which is common to the
primary and secondary circuits will be
the algebraic sum of the twe currents
shown in Fig. 1. Since the direction of
the current flowing in the secondary
winding of a transformer is opposite to
that of the current flowing in the pri-
mary winding, the algebraic sum will
be only 0.258 ampere in the part of the
winding common to both the primary
and secondary. This permits the reduec-
tion of the wire size of this part of the
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winding; in this case No. 26 wire would
be large enough. The arrangement will
result in a considerable reduction in the
space requirement for the windings,
compared to the two-winding trans-
former shown in Fig. 1. The superior-
ity of the autotransformer is quite im-
portant when the turns ratio is between
2to 1 and 1 to 1. For higher turns ra-
tios, such as 10 to 1, the saving in space
is not very significant.

Matching six speakers

As the second design example a single
transformer matching all the speakers
shown in the March article to the 500-
ohm line will be discussed. It was cal-
culated that the 500-ohm speaker tak-
ing 7 watts, the 20-ohm speaker taking
9 watts, and the four series 6-ohm
speakers taking 3.5 watts each had to
appear to the 500-ohm tap on the out-
put transforner as 2,140, 1,670, and
1,070 ohms, respectively. These are im-
pedance ratios of 2140/500 — 4.28, 1670
'20 = 83.5, and 1070/24 = 44.8. The
square roots of these figures give us the
turns ratios 2.07, 9.14, and 6.68, respec-
tively.

A common matching transformer
supplying power to all the speakers is
again best designed by considering it as
the composite of three individual trans-
formers. In Fig. 3 are shown the three
individual transformers with the ratios
just calculated. The current in the sec-
ondary windings will be the primary
current divided by the turns ratios.

The primary windings of all three
transformers are in parallel with the
same voltage across them. If the trans-
formers were constructed with cores of
identical size, the number of primary
turns would all be the same. The three
windings can just as well be placed on
a single core, making one winding out
of them, and increasing the wire size.
The combined primary current is 0.245
ampere, for which No. 26 wire will be
satisfactory.

Since the finished transformer must
handle 30 watts, we will need a fairly
large core, especially if the frequency
response is to be good down to 30 eycles.
Suppose we can lay our hands on some
E-shaped laminations with the center
leg 1% inches wide. Following the pro-
cedure outlined in the preceding exam-
ple and assuming a square stack, the
voltage which a single turn can pro-
duce at 30 cycles, with the density in
the iron not exceeding 50,000 lines per
square inch, will be .099, or roughly 0.1
volt. This will require 1,225 turns for
the primary winding for the 122.5 volts
which will appear across the 500-ohm
primary at 30 watts.

Instead of providing three separate
secondary windings, as shown in Fig.
3, we can use the autotransformer, sim-
ply providing one continuous winding,
tapped at places corresponding to the
turns ratios given in Fig. 3. Since the
various parts of this continuous wind-
ing carry different amounts of current,
they may be wound with different sizes
of wire, unless the window in the lam-
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Fig. 3—This separate-transformer hookup can be matched back to tubes or line transformer.

inations is sufficiently large to accom-
modate one continuous winding of the
largest wire required. The specifications
for the complete matching transformer,
based on a 1% x 1%-inch stack, are
shown in Fig. 4. The reader should have
no difficulty convincing himself that
this is simply the result of superimpos-
ing upon each other all the windings
shown in Fig. 3. The currents in the
various sections of the transformer,
also indicated in Fig. 4, are found by
superimposing the current values shown
in Fig. 3.

The calculations can be checked for
accuracy. The total ampere turns in a

is not 500 ochins any more. But as point-
ed out in past articles, the notion that
the amplifier will then furnish distorted
output is unfounded, provided we see to
it that it does not have to furnish more
voltage or current than the rated val-
ues. The removal of part of the load
will cause a rise of voltage; and if the
amplifier happened to be operating at
full-rated voltage before, it will now
operate with a voltage beyond its rat-
ing. The input signal must therefore be
reduced, so that the total output voltage
will not exceed 122.5 volts. If this pre-
caution is taken, there is no objection
to removal of part of the load.

transformer—assuming zero d.c. mag- The necessity of readjusting the in-
T
s 1B | 245
>
o —» JIBA
L
- 1225 TURNS 4097 : l.IZTA
AMPLIFIER ?500:\ g & i
5927 I 497 E: T.GJGA
= —,6TIA
1837 —*— =
1341 |2 tnion
l ﬂ.‘)OOn
+— 0.245A Ene
FOUR 6.
- 1.5524 « 0.881A Ce0.118

Fig. 4—How the several speakers of Fig. 3 can be fed from a single output transformer.

netizing current, as we have done in
this example—must come out as zervo.
Multiply the current in each section by
the number of turns in this section,
adding those in a downward direction
and subtracting those in the opposite
direction. A correct design will result
in zero, within the limits of the accuracy
of the caleculations.

If the 1%4-inch laminations happen to
be of one popular (the “scrapless”)
type, the window for the coil will be
found to have dimensions of % x 1%
inches. This will be ample to accommo-
date the windings without having to cut
each size wire down to the exact re-
quirement given by the current flowing
in it. The 183 turns carrying the heavy
currents may be wound of No. 19 wire
and can be accommodated in five layers.
The remaining 1,042 turns can be ac-
commodated in 11 layers of No. 26
enameled wire. If wound reasonably
tight, the finished winding will fit nicely
into the available space.

Changing the load

Will it be permissible to disconnect
any one of the speakers with an on-off
switch? Naturally, that will mean that
the total load presented to the amplifier

www americanradiohistorv com

put signal can be avoided by replacing
the speaker which is to be taken out of
service by a dummy load resistance
equal to the voice-coil impedance which
was removed. This will of course re-
quire a double-throw switch.

The designers of negative-feedback
amplifiers often demonstrate with pride
the fact that they can connect an 8-ohm
speaker to either the 4-ohm, 6-ohm, or
20-ohm tap without noticeable change
in volume. If the feedback voltage hap-
pens to be taken from the output ter-
minals, such a performance is not at
all surprising, since the feedback is es-
sentially a device to keep the output
voltage constant regardless of any
changes which may have taken place
in the amplifier; and a change of the
output tap can of course be considered
as a change in the over-all amplifica-
tion from the input terminals to the
output terminals. Such a demonstration
is quite misleading, because it usually
is not made under maximum output con-
ditions. If it is, it will become quickly
apparent that, feedback or no feedback,
distortion will set in earlier if the load
does not have the value recommended
by the manufacturer for the particular
type of tube used in the output stage.
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SWEEP GENERATOR
Precision Apparatus Co,,
Elmhursf N. Y.

ers wide- ond

s E-400 off

bonds, Sweep ronges ore 0-1 and 0-10
mc. A direct-reoding diol hos two-
color scoles: a verniet reods to | port
in 1500,

TAPE RECORDER
Crestwood Recorder Corp.,
Chicago, lIl.

The MogicTope recorder hos a two-
chonnel feoture which allows recording
of o full hour's moteriol on o standard
holf-hour tope. Frequency ronge is from

H.

50 to 8000 cycles. Rewind time is less
thon "/l minutes for a half-hour reel.
The wumit is portoble, weighing 25
pounds, including mlcrophone and on
extra reel of tope.

NEON PILOT LIGHT
Industrial Devices, Inc.,
Edgewater, N. J.

The Tiny-Glow, o rugged ond depend-
able pilot light consisting of o neon
lamp encosed in o chrome-ploted hous-
ing, may be used over a range of 75 to

250 volts ond is guoronfeed for o mini-

n of 10,000 hours' use. Power con-
sumption is oboyt 8.1 wott. It is soid
to operate more reliably under vibro
tion thon spring-contoct lomp ossem-
blies becouse o conne s ore

KEYING RELAY

Sigma Instruments, Inc.,
Boston, Mass.
Type 7 JOZ is © sensitive. polarized

ng fo
meticolly seoled, it fi*s on octol tube
socket. It is servicechle up to 253

w.p.m.

INK RECORDER
Sound Apporatus Co.,
Stirling, N. J.

d r.f. field-strength meo-
surements,

The instrument is ovoiloble in 56
double chort speed combinctions from
45 inches per minute to !4 inch per
hour ond for freauvencies from 2 to 200,
000 cycles. It is supplied with a stond-
ord 10/y-inch reloy-rock ponel, by
which it moy be mounted in ony stond-
ard relay rock,

KILOVOLTMETER
Bradshaw Instruments Co.,
Brooklyn, N. Y.

Model 4,000 is designed {o meosure
television ond X-roy voltoges up to
50,000 d.c. It hos 0 20 o meter and an

input impedance of 1,250 megohms.
Bosic sensitivity of the instrument is
50,000 ohms per volt. For sofety, all
voltages ore dissipoted in the poly-
styrene probe, test leods are shielded
ond the shields ore connected together.
A NORMAL-REVERSE key is provided so
thot the probe moy be used reqardless
of the polarity of the voltoge being
meosured,

REPLACEMENT SPEAKER
Quam-Nichols Co.,
Chicago, Il
Model 69A2 Ad|u to-Cone speoker is

desianed for replocement in outomo-
bile receivers. Becouse of its shollow

construction. it will fit mest oute re
ceivers, regordless of moke, so thot the
technicion need stock only the one type
for mest cors.

MOBILE AMPLIFIER

Newcomb Audio Products Co.,,
Hollywood, Calif.

Model E- IO M is o rugged low- cosv
mlifiar hle AR the er Aovum|t C
or 117-volt o.c. Power output is 10
wotts with less thon 5% distortion; fre-
quency response ronges from S0 to
10000 cycles. Five tubes ore used, a
65C7 o 65F5, two 6V6-GT's, ond a
8X5 GT.

A stondby switch is included to sove
bottery power when the omplifier is
used intermittently,

—New [ evices

TV TRANSFORMERS

Chicogo Transformer Division
Essex Wire Corp.,
Chicage, Il

vision receivers is now ovailoble from
stock for monufocturers ond techni

zontal scanning output transformer,

SERVICING MIRROR
Federal Engineering Co.,
New York, N,

Maony television service technicions
feel that only a giroffe is built for the
iob of odjusting the reor-ponel controls
of a recejver for the best picture. Neck
¢roning is eliminoted by the Picture-
Yu, o pertable mirror ond its collops
ible metal stand. The stond is unfolded
and set on the floor in front of the re-
ceiver. The unbreokoble 14 x 10-inch
mirror is removed from its cloth bog
and hooked to the stand. The techni
cian mokes his odjustments in comfort,
wotching the reflection in the mirror.

WHEATSTONE BRIDGE
Leeds & Northrup Co.,
Philadelphia, Pa.

The Enclosed Switch Wheotstone
bridge, oHered previously m a mo-
hogony cose, is now housed in o groy,
boked-enomel, metol cose. Other in-
struments mode by this compony wiil
chonge from wood to metal boxes as
soon 0s engineering is completed.

|
}
% i« 4

RECORD PLAYER

Scott Radio Laboratories,
Chicageo, Il

The three records now ovoilqble—
Columbio's 33 1/3-r.p.m, LP, Victor's
45.r.p.m., ond the 78-r.p.m. stondord
moy be ployed on this ossem Two
pickups ore provided, one for the slow-
specd ond the other for standord discs.
Stondords ore ployed automoticolly
the others monuolly. A bross collor
which may be slipped over the spindle
prowdes for the |lf3-inch center hole of
the Victor records. The ployer is an
odoptotion of the Therens chonger
mode in Switzerlond ond widely used in
Scott radio-phonogrophs. The turntable
US governor-cont Dl“""

RECORD CHANGER
Farnsworth Television & Rado
Corp.,

Fort Wayne, Ind.

Inc.

hree sizes—12-, 10-, ond /-inch—records
olly, with mfermmnq of I0-
nd 12-inch per o

pee are pr 78
r.p.m., each of which is outomohcollv
switched in when the correct pickup is
inserted. The stondard and micro-
groove pickups ore eosily exchonaed.

INPUT TRANSFORMER

United Transformer Corp.,
New York 13, N. Y

A rons 1er de ed fo ek

transfomer is plugged into the micro

phone or phono jock on the omplifier,
and the caoble from the mike or pickup
is plugged into the tronsformer. Fre-
Quency ronge of the tronsformer is 50-
10,000 cycles, ond hum picup is low.

MICROPHONE STAND

Electro-Yoice, Inc.,
Buchanan, Mich.

Model 432 micro-
phone stond. built
in three sections, '
con be used os a
bonguet stond, set
at choir height, or
extended ta full
height for stonding
speokers. The vnit is
easily portable, but
stoble. It hos the
“red button'' height
control, which aol-
lows chonge of
height without ne-

cessity for twisting ‘?-

lock-fittings. R

CUEING DEVICE
Amplifier Corp. of America,
New York, N Y.

The E-Z-Cue tope ond wire indexer
is a counter octuoted by rotory motion,
A flexible shoft extension is ploced over
the spindle of either the supply or the
toke-up reel of olmost ony wire or tape
recorder. The counter registers the
number of revolutions so that any sec-
tion of the wire or tope moy be identi-
fied ond locoted, Average occurocy is
within obout | second on standord

spools.

i
3

SHIELDED LINE
Federal Telephone and Radio
Corp.,

Cliften, N. J.

A 300-0h~, bolonced, s |

RADIO-ELECTRONICS for
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_ New Devices | @3

on the ielevision screen due to trans- from 11/16 to | |/|6 inches against a

mission line pickup, often eliminating previous single size of | 1/16 inches.
the need for more elaborate antennas. lilustration shows new and ald types.
The K-11l line hos two inner conductors

—crimped ot intervals to keep it rigid
with respect to the inner tube of insulat-
ing material—a shield, ond an over-all
covering.

ISOLATION UNITS

Chicago Transformer Division,
Essex Wire Corp.,
Chicago, Ill.

Three new isolation transformers

yifh 50, 150, and 25C volt-ompere rot-
ing$ are ovailak'e. They are suitoble

. for Sharp, Clea’ ¥ Merss Tas
" I trated with Am-
PRECISION RESISTORS Reception & o iy

L]
Welwyn Electronic Components, lﬂ-h- Rﬂtntl“g Sl
Inc.,
New York, N. Y.

New ‘"cracked carbon™ resistors
manufactured in England are being in-
troduced in this country. The resistance
element is a homogeneous film of pure
carbon deposited on a porcelain tube.
The resistors are unusuolly stable, ac- |

cording to the maker, and moy be
expected to adhere to their 1% toler- ‘

ance throughout their service life. Two-
and five-percent tolerances are clso
T availcble; oll may be had in Y-, V3-.
C l-, and 2-watt sizes.

volrs :xs:r testing, as well as the stand- MOBILE CONYERTER

ELECTROLYTICS Bg;::i* g:i'i ‘. Where TV brpadcasting stations are at wide
angles from point of reception and re-orienta-

Aerovox Corp., Model 3-30 is a compact converter [ N . .

New Bedford, Mass R SoiisSRC R sion il tion of the antenna is required to maximize
Sl el RS YRR e DIy | Sach statton, Ambhencl telovision antannas
s e e R T e e e
e L e TG A C A L L line high and low band folded dipoles which

beam in a clean, narrow directional pattern.
The high front-to-side and front-to-back ratios
| not only provide maximum signal pickup in
the exact desired direction, but also secure
against any interference from an unwanted
direction.

Lurable, sturdy. aluminum construction

HIl - MEGOHM

ithst 3 -2 . .
MULTITESTER w.1th:= ands high wind and ice loading com
20,000 OHMS PER YOLT METER binec.
SENSITIVITY )
Accurate HIGH RANGE OHM. Install Amphenol in single bay or stacked
METER 1000 megs requires NO bat- array.

teriess and NO jubes. Voltage
Multipliers, Shunts and other close
tolerance resistors are hand-matched | _
for accuracy within 1%,. All meters

have an accuracy within 2% —45%" l

——= -—— - — - - e b - e e S

meter gives highly desired legibility Hlustrated at leftisthestandard Am-

Lrdlicolibrotion laceoracy —— phenol television antenna shown in
Uses germanium crystal ryecﬁﬁer for stacked array (M"del 114-302) for
L LS AC measurements. No errors due to added db gain in fringe areas . . .
frequency within 100 megacycles. No errors due to temperature changes, or each bay may be individually
Substantially constructed, cttrective ncturel finish ook case—panels oriented.
are BONDERIZED for hord service and long wear—ottractive ham- - e S s
mertone grey background with white lettering—Bottery drain is very
low. Instantly replaces in o snap grip holder with snep tight contact.
Portable model includes o peir of deluxe test leads. Open face 873 x —

5l/3 x 3% inches; weight 3 Ibs. Portable model with latch and lecther

hendle, 8% x 7'/2 x 4% inches; weight 4/ lbs. Model 114-005 at_right is the
o S — e standard Amphenol All-Channel
Deeibel
MODEL | Ohm | Ohms | Sensitivity, Volme Vomon Ranges Deeibe! | pRICE TV Antenna with brilliant re-
proas .;::' :’5';::‘ Olims/Vait ':,"5";; o":;':l;o DECIMINIsmes ception on all channels in both
350 CF |[MEG |5 MEG. 20:000 '22532"' 230 | 101601000 | 958" | 3250 e

BUY FROM YOUR LOCAL JOBBER
Write for Bulletin No. 5C

RADIO CITY PRODUCTS CO., INC.

ﬂ.M[HI{AN PHENOLIC CORPORATION

B30 50, S4TH A & CHICAGO 50, ILLING

—
152 WEST 15tk ST '-? HEW YORK 1, N. Y.

MAY, 1949

www americanradiohistorv com


www.americanradiohistory.com

-

ors TV KITS

.S;Jecia/ O/ﬂr

MODEL 12A TV KIT with

12" PICTURE TUBE

e ——

REMARKABLE VALUE! 9
Here's what you get: l
® FAMOUS TRANSVISION TELEVISION KIT,
giving the finest television money can buy. :

less cabinet®
e 121" DIRECT-VIEW PICTURE TUBE
® FREE ANTENNA: INDOOR or OUTDOOR I
type, with lead-in wire. Either antenna gives ideal
reception on all channels. Landlord's permission
NOT required for indoor type. I
|

® NO INSTALLATION COST.I
You can install assembled kit %
andoor Antenna (shown

at right) available sep- - yourself in about an hour.
arately ror $7 J5

TRANSVISION Model 15-A TV KIT
This t\igh-quolify Transvision TV Kit has 3299 LESS

a 15" picture tube. In cll other respects
it is the same as the [2A shown above. CABINET*

- . *CHOICE OF BEAUTIFUL CABINETS from $29
200 Sq. in. For example. o "Modulor” Console Cabinet, which can be easily

P | C T U R E assembled in about an hour, costs $29.
ASSEMBLE Your Own CABINETS
Tv- FM KIT Transvision's "MODULAR" Cobinets come in °
knock-down, un:;oinfeg units, aﬂermg an un -
limited range of combinations, including ever
MODEL IZCL o bar. Finish them oft to suit your taste and

Has Ds Mont inputuner — 162 PAGE
IMAGE 1S EQUAL to that of a Tv COURSE

20" tube~ =v-en sharper and
clearer—visib.e from all ongtes. .

. . . with purchose of on
Transvision TV Kit . . . Yo

EQUIVALENT OF $1000 SETS
don’'t need this course to

Price of the new Transvision X !
12CL electromagnetic kit includes assemble a Tronsvision Kit
these outstonding features: | because the job is eosy
» 121" picture tube with special enoug h and our instruction

fitted Ii:mill:';in All-Angle Lens o

ond color kit BUT, if you want o good in-
* 5[:“ M°|"!' T:‘éMb.'""'”'“n’zf"ﬁof i troduction to television
O S MG NS LA @ fundamentals as o basis for
further stydy, the Trons-

Table.

i h TV, S A0
e Cainr. Lo § Gorer piece shown obove, hor rogm feg T | UIICR' FUNL e o
Table, Indoor or Qut- COMPLETE .. .. ' $84.00 Study Course is ideal. Re
doar Antenna, 60 ft. of For other units and prices, write for "*Modulor® | member, you pay nothing
MODEL 12CL TY-FM KIT Lead-In Wire. Cotalog. exira for this course.

All Transvision Prices are falr traded; subject to change without notice. Prices 5% higher west of the Mississipp!.

TRANSVISION, INC., Dept. RE. NEW ROCHELLE, N. Y.
-~ For FREE 20-page TV BOOKLET and CATALOG SHEETS, SEE YOUR TRANSVISION OUTLET! ™\

NEW YORK, N. Y. NEWARK, N. J. CHICAGO, ILL. HOLLYWOOD, CALIF.
TRANSVISION OF MANHATTAN TRANSVISION OF NEW JERSEY TRANSVISION (?F ‘CHICAGO TRANSVISION OF CALIF.
75 Church St. 601 Broad St. 1002 South Michigan Ave. 8572 Santa Monica Blvd
PHILADELPHIA, PA. SYRACUSE, N. Y.
BROOKLYN, N. Y. TRANSVISION OF PHILA. TRANSVISION OF SYRACUSE SAN FRANCISCO, CALIF.
TRANSVISION OF BROOKLYN 235 North Broad St. 517 Butternut St. TRANSVISION OF CALIF.
485 Coney Island Ave. BOSTON, MASS. MIAML, FLA. 3471 Californio St.
TRANSVISION OF NEW ENGLAND TRANSVISION OF FLORIDA
LONG ISLAND, N. Y. 1306 Boylston St. 10 Northeast Third Ave. CANADA
TRANSVISION OF LONG ISLAND WASHINGTON, D. C. DALLAS, TEX. TRANSVISION OF CANADA
40-14 Greenpoint Ave. STAR RADIO TRANSYISION OF TEXAS 465 Church St.
Long Island City, N. Y. 409 11th 5t., N. W. 700 Commerce St. Toronto, Ontario

RADIO-ELECTRONICS tor
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ELIMINATE the VARIABLES
in Television Installation
with the TRANSVISION

FIELD STRENGTH METER

IMPROVES INSTALLATIONS!!
SAVES 32 THE WORK!!

Has numerous fectures and adventages.
including—{ 1) Measures octual picture sig-
nal strength . . . (2] Permits actual pic-
ture signal measurements without the use
of a complete television set . . . (3] An-
tenna orientation can be done exactly . . .
{4) Measures losses or gain of warious
antenna ond lead-in combinations . . . {5)
Useful for checking receiver re-radiation
(local escillator) (6) 12 CHANNEL
SELECTOR ... {7) Amplitudes of interfer-
ing signals can be checked ... (8} Weighs
only 5 |bs. . ., {9) Individually calibrated
... [10) Housed in attractive metal carry-
ing case . .. (11} Iritial cost of this unit
is covered ofter only 3 or 4 installations
(12} Operates on 110V, 60 Cycles, A.C.
Model FSM-t, with tubes.... .. Net $99.50

NEW LOW PRICE
TRANSVISION ALL-CHANNEL
TELEVISION BOOSTER

CONTINUQUS TUNING

To assure television reception in weak signal
areas, or areas which are out of range of
certain broodcasting stotions, Transvision
engineers have designed this new baoster. It
increases signal strength on all television
channels. Tunes all television channels con-
tinvously. Can be used with any type of tele-
vision receiver. Unusually high gain in upper
television channels.

Model B-V.. .. . .. ... List $32.50

MAY, 1949

DuMont TV-FM
INPUTUNER

The finest TV-FM Tuner on the mar-
ket today! Distributed exclusively by
Transvision.

s Covers oll 12 chonnels, entire FM range.

e Continuously tunes from 44 to 216 mc without
break. Requires no band switching for tuning
trom channel to chonnel,

* Complete with tubes and escutcheon.

Model IT- I ......... .l.is‘l' $59.95

TRANSVISION ALL-ANGLE
LENSES for ALL TV SETS

Give picture sizes vp to 150 sa. in. Exclusive pat-
ented fecture makes image visible from wide
angle. Lenses come with odopter for instollation
on ANY 7" or 10" picture tube, and with color
kits.

All-Angle Lens for 77 tubes (qwes 75 sq. in.
picture). $25.95. All- Angle Lens for 107 tubes (gives
150 ¢q. in. plcfure) $37.5

For 121" fubes $49.50

GET INTO the TV BUSINESS
In a BIG WAY with the

TRANSVISION DEALER PLAN
WRITE FOR FOLDER D-I

IF YOU ARE NOT MEAR

« transvision ourier . .. USE THIS COUPOH

MAIL TO: TRANSVISION, INC., NEW ROCHELLE, N. Y.

TELEVISION and FM
SWEEP SIGNAL GENERATOR

Complete frequency coveroge fram 0.227 MC with

Sweep width from 0-12 MC
. Accurately calibroted

nc bond ewitching, . . .
comoletely varioble.
buili-in marker generator.
QUTSTANDING FEATURES: Frequency range
from 0-227 MC ., _ (2) Dial colibrated in frequency
. 13} Sweep width ircm 0-12 MC completely
voriable . {4) Self-contoined morkers reodoble
divectly on the dial to 5% or better. (No externgl
aererator required to provide the marker signals)
{5) Crystal cor*rolled output moxes possible
any crvstal control'ed frequency from 5230 MC . .
4} Plerty of voltage output—permits stoge- bv
stage alignment | {7) Outpyt impedance 5-125
ohms . ., (8) Directly calibroted markers, 20-30
MC for trap, sound ond video IF alignment | 9
RF for oluanrenf of trops for IF channels when a
DC voltmeter is used as the indicating medivm . . .
(10) Urmoduloted RF signsl to provide marker
pips simultaneously with the moin varioble oscile
latar . . . (11} Markers con be controlled os to
output strength in the pip oscillator .. . (12) Power
supply completely shielded ond filtered to prevent
leakage . . . {13} Ail octive tubes ore the new mod-
ern mn.c'ure type . . . (14) Phasing control in-
carporated in the generator ., . . (15) Operotes on
110V, 60 Cycles, A
Model SG...... ... ...... ... ..... .Net $99.50

REMOTE CONTROL UNIT KIT
OPERATES ANY TELEVISION SET from a
DISTANCE up to 50 feet.

Please ship the following Transvision Products THROUGH YOUR NEAREST LOCAL OUTLET:—

| am enclosing 10% DEPOSIT in the amount of $ , balance C.O.D. I

{ )} | want to get into the Television Business. Send me details of your Degler Plon. I

Naome_ _ - S City & Zone e I
(please print)

Address_ State__

www americanradiohistorv com



www.americanradiohistory.com

T, inverse Iee.ihuck sec. 60 ullml CT.
ONLY

- rrrees
b ¢
$ LARGEST :
- L
SURPLUS STOCK
b
3 in the COUNTRY
4 B AP >
} at the LOWEST PRICES! ¢
>
b DYNAMOTORS & INVERTERS
$ BD.77  —Dynamotor Unit 1iv in. 100v. 350
nmia oul with relay fuse box nnll il-
ters. FOB hicagu only. ..$5.75
PE-101-C—Dynamotor unit: 12 or 24y ln out-
uts st\. 20ma. -l(lov. 13Jma 9v,
4 Paa O0n e RO URR T 2.75
y P'E —Dynamolnr unlt: l‘v In 18 amp.
g 0oy out. 260 ma. FUB Chicago only .75
:l‘lC-!nB —Inserter unlt. rotary converted, 28v
y in. 8iis at 00VA, 800 (‘y oul FuB
9 Chlcage only Loae.. 3,98
DM-32A4 —Each 95¢. Three for . 2,00
DM-53 —Dynamotor. used with the BC-733.
24y In, 2oy, 6oma out. New. ......., 2.95
[
[
s SURPRISE PACKAGE
2 | 20 pounds assorted radio parts. A
P $206.00 value for only..... ... ........ 51'95
L
4
b4 OUTPUT TRANSFORMER <
 HI-IMi. VUsed In Scott-made Navy receiver. Fully
:pum-d I'r). 590 ohms, oatput secottdary 600 ohms
y

1i5v and 90v, less
rectitier tube; jdeai
excellent condition. FORB

6 or I!v input; out,
4 roltage ulator and
pawer supbly unit;
$ ouly. Each

$ ldeul fur alreratl. hooster for lclenlmnﬂ
ete. PO Chicage only

VHF TRANSCEIVER

Ideal substitute for SCR-522.
er¥stal controlled. 10 watis. The recelver see
Time 11 amplitier. Both RF sectluns may be
simultaneousty, or eitiser one individually. The
miit has L3 tubes. Fhe trunainitier i of
rwand Jdesign. Transmitier unit has 7ty

. Comblete
\Ilnurum less dynamotor.
EXCELLENT CUNDITION .
New Phantom Antenns for above unit: 3 lnmns
in parallel with sockets, complete tor

BC-433—EXC.
BC-1H— .83, QS—NL\\

Ew
BC-$59—EXC.
BC-896—EXC.

CONDENSER

2 MFD. 40?0\ Tyranel

"’s10.00
GEARED TUNING DIAL

5 baml, vernler. BRAND NEW.
3.2-4;6.4-8; 12.8-16; 19.2-24: 25.6-32. Idcal
for many applications. An ¢xceptional bu¥y ...

APS-13 UHF ANTENNA

Sultable for 400 mc cltizen hand, ldeal f
experimonters. With director and reflector
elements mounted. BRAND NEW. 2 for.

nelks,

frey. ranke
crystals. .

27-38.9 me. 13 tubes zs
NEW ..

FM transmitier-recelver. crvstal controbled,
nels. (req. range 20-27.9 mc. 13 tubes,

\luhlle Instnllallnn it (nr lN =659 or BC- 6‘0
of TR:13: MI'-18: 4 scetlon whip antenna, s

Insulators. '.‘ nmlnluum‘e manuals: NEW

PE-117 UNIVERSAL POWER SUPPI.Y
BC-709 INTERPHONE AMPLIFIER

freq. range 140.

wo individval RF sections. feeling a common 3 slage

2 as final modalated by a pair of 6L8 and push-
it in case with tubes, erystals and

SMASH VALUES IN COMMAND EQUIPMENT

$2.95 ea.

Frequency Itange:—

BC-659 TRANSMITTER-RECEIVER UNIT
FM transmitter-receiver, crystal controlled. two chan-

BC-620 TRANSMITTER-RECEIVER UNIT

two chan- 4
dual meter

for testing flament and p]ale circuits. Used. s
$ good

sibrator,
moblle
Chicago

E-]

. $3.49

111 me. $
tion has

operated
recelver
straight
bes. one

95c¢.

o
PPV PVOS

$1.39

or UHF

$1.49

6.

9.95
con mu

12.

Freq. range 325 to 800 KC;
case; 3 meters plus excellent parts (less

SPECIAL!

WESTINGHOUSE TRANSMITTER BC-122
in portable mnetd
tubes) b
—An Excellent Buy—BHRAND NEW-=—37.95 ea.

All shipments FOB Chicago or Los Anvere
specified, 200, Deposit requir on all erd
um order accepted-$35.00

> tance.

4 MAIN OFFICE:
1712-14 S. Michigan Ave., Chicago 5,
NORTH SIDE BRANCH:
1802 N. Humbeldt Blvd., Chicag

i WEST COAST 8RANCH:
3 1260 S. Alvarade, Los Angclos. c

residents, please add regular sales tax to your nqu

. ARROW SALES, INC., Dept. R

l ullll-l:
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MICROWAVYE MEASUREMENT
Patent No, 2,453,533
Lowell E. Norton, Princeton Junction, N. J.
{assigned to Radio Corp. of America)
When a waveRuide carries microwave energy.
its opposite faces are oppositely charged. There-
fore these walls attract each other. If a small aee~

| tion of wall js removed and a fine screen substi-

tuted. a
occurs.

relatively large physical displacement

SCREEN DIAPHRAGM

The screen should be light and resilient. It may
have about 1,000 conductors per linear inch, and
may be constructed by photodeposition. This
screen portion acts like a diaphragm. Its dis-
placement is maximum if the microwave energy
is modulated or keyed at the resonant frequency
of the diaphragm.

The screen carries a tiny mirror which throws
lirht upon a photocell. Displacement of the dia-
phragm modulates this beam. Photocell output is
amplified and indicated on a meter. A direct
power reading is obtained when the instrument
is calibrated.

CRYSTAL OSCILLATOR

Patent No 2,452,951
Donald E. Norgaard, Scotia, N, Y,
[assigned to General Electric Co.}

The series resonant frequency of a crystal gov-
erns the oscillations in this circuit. Holder ca-
pacitance and air gap have negligible effect. Plate
and filament wvoltages also have comparatively
little effect.

—

it |
At 11—

. !

The crystal is connected in series with the coil
tap and controls the feedback. Maximum feedback
occurs with minimum impedance, that is. at the
series resonant frequency of the crystal. This re-
sults in a more stable and precise oscillator than
is usually obtained.

SECRET TRANSMISSION

Patent No, 2,455,443
David Sarnoff, New York City
{assigned to Radio Corp. of America)

This system preserves the secrecy of messages
by using arbitrary symbols instead of letters, and
transmitting by facsimile or television. The sym-
bols are chosen for distinctiveness so that they
can be recognized even if portions are lost due to
noise or interference.

The code Roverning these symbols may be
changed as often as necessary to insure secrecy.
At the transmitting end, the teletypewriter may
use a conventional keyboard with ordinary let-
ters. but the corresponding symbols are printed.
At the receiving end the machine prints letters
but the keyboard may be marked with the cor-
responding symbols, If desired the receiving ma-
chine may be operated automatically by the
incoming signals.

WEAK-SIGNAL AMPLIFIER

Patent No. 2,446,390
Karl Rath, New York, N.Y,
(assigned to Radio Patents Corp.]
Because of tube noise and other limitations it

is very difficult to amplify a weak d.c. voltage
such ag i3 obtained from a thermocouple. How-
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— —New Patents

ever, sufficient current outhut may he availabie
to deflect a meter. In this invention the signal
is used to deflect a sensitive malvanometer and
modulate an r.f. voltage. The r.f. is easily ampli-
fied and then detected.

Referring to the diagram, the d.c. signal ir
connected to galvanometer G and resistor R in
series. The meter pointer moves a metal vane
between coils 1.. The coils and condenser C are
tuned to approximately the same frequency as
the rf. voltage applied to the suppressor of the
tube.

DC INeUT

prm——— S—

L

When a weak d.c. signal is applied. the resonant
frequeney of L.C is changed because the vane is
displaced. The average plate current then in-
creases or decreases. as shown by the curve, If
the galvanometer needle is defleeted in one direc.
tion, for example, the current may rise from
ly to 1. For a change in the opposite direction.
there may be a drop from the normal current to
I.. This change may Dbe ambplified in further
stages before detection, although in this schematic.
only one tube is used.

The plate current flows through MA, a record-
ing or indicating meter, and then through part of
R. This plate current may be several times wreater
than the original signal; but. by adiusting R, it
is made to balance out the original. After each
displacement the vane tends to return to its
original position until there is another change in
the input.

Battery B is used to balance out the static plate
current Iy so that MA indicates zero with no
input.

TONE CONTROL

Patent No. 2,444,076
Pierre Visschers, Antwerp, Belgivm
(assigned to Int'| Standard Electric Corp.}

This tone control is used with a negative feed-
back circuit.

C1 and R3 are the high-frequency control com-
ponents. As the movable arm is adjusted toward
the upper end of R3, mere high frequencies are
bypassed through C1 to fround. Therefore the
over-all h.f. response of the amplifier becomes
weaker.

The negative feedback circuit from the speak-
er is composed of R1, R2, and R4. When the
movable arm of R3 is adiusted toward its lower
end. more highs are bypassed from the negative
feedback line through C2 to ground. Then the
deggenerative effect is creater ut low frequencie-
and highs are effectively boosted.

ci

R3

oA s i

R4 {
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MO"E' BAOK G“ARA"TEE—WebeIieve units offered for sale b

only on a “Money-Back-1f-Not-Satisfied" basis. We carefully check the design, calibration and value
of cll items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the customer, are the sole judge as to value of the item or items you have purchased.

Ao 0 0 5 1 D D D 0 5 5 65 0 D D xS O D A 200 20 B iy R0 D 20 O 20 5 O I 20 0 20 O 20D B iy A O R0 20 B B D B e A B 0 iy iy 0 R o o 0

BUILD YOUR OWN OSCILLOSCOPE and V.T.V.M.and SAVE!!

5” OSCILLOSCOPE KIT

Indispensable for AM, FM, and Tele-
vision. Horizontal sweep circuit 15 to
30,000 ¢veles. All controls on front panel.
Linear sweep with 884 gas triode. Graph
screen for measuring peak to peak volt-
age. Frequency response of horizontal
and vertical amplifiers from 50 cyeles to
50 Ke. Input impedance 1 megohm and
50 mmfd. Etched panel for long life.
Tube complement: 2-68J7, 2-5Y3, 1-881,
1-513P1. Provision for external synchro-
nization. test voltage and intensity modu-
lation. Deflection sensitivity: .30 volts
per inch full gain. Detailed instructions
and pictorial diagrams in-

VACUUM TUBE

VOLTMETER KIT

THE MOST USEFUL TOOL ON
THE RADIO BENCH!

D.C. and A.C. ranges 0-5, 10, 100,
500 and 1000 volts. Ohm-meter
ranges from .2 chms to 1,000 meg-
ohms in steps of Rx1, Rx10, Rx1000,
Rx10,000 and Rx1 megohm. Db scale
from —20 to 456 Db in 5 ranges.
Diode A.C. rectifier. Large ruzged
414" meter with all A.C. and D.C.
readings on one simple scale. 175

y mail order should be sold

67
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130 V.A.C. 50/60 cy. Nothing tubes and test prods.
else to buy! Nothing else to buy!

cluded. Operates from 105/-53995 aceuraey. Complete 52

THE NEW MODEL 670

SUPER METER | voLT-0HM

SUPER METER. A Combinatien
VOLT - OHM - MILLIAMMETER
plus CAPACITY REACTANCE,
INDUCTANCE and DECIBEL
MEASUREMENTS.

D.C. VvOLTS: 0 to 7.5/13/75/150/750/

1500/7300, A.C. vOLTS: 0 to_15/30/

130/300/1500/3000 Voits. OUTPUT
LTS: 0 to 15/30/150/300/1500/3000.

D.C. CURRENT: 0 to 1.5/15. ma. ;

0 to 1.5 Amps. RESISTANCE: 0 to 500/

100.000 ohms. O to 10 Megohms, CA-

PACITY: .00L to .2 Mtd., .1 to 4 Mtd.

((juallty test for electrolytics.) REACT-

ANCE: 700 to 27.000 Ohms; 13.000 Ohms

to 3 Megohms.

INDUCTANCE: 135 to 70 Henrles: 35

to 8,000 }Henries.

DECIBELS: 10 to +18. +10 to +38.

+30 to +358.

The model 670 comes housed in a Tudded.

erackla-finished steel cah-

inet complete with test s 40

muh“ an gnlerﬂi;'/l Y in-

structlons, 78 x

%" x 3%, ? NET

The New Moadel 770 — An Accurate Pocket-Size

MILLIAMMETER

(Sensitivity : 1000 ohms per volt)
Features:
Compact-measures 3%” x 5%” x 214",
Uses latest design 2¢ accurate 1 Mil.
D*Arsonval typbe meter. Same zero ad-
justment holds for both resistance ranges.
It is not necessary to readjust when
switching from one resistance range to
another, This is an important time-sav-
ing feature never before included in a
V.0O.M. in this price range. Housed in
round-cornered, molded case. Beautiful
black etched panel. Depressed letters
filled with permanent white, insures long.
life even with constant use.
Specifications: 6 A.C. VOLTAGE RANGES:
0-15/30/150/300/1500/3000 rolts.

D.C. voO RANGES: 0-T%/13/73/
150/750/1500 volts.
:‘ D.ciycunn:nr RANGES: 0-1%/15/150
Ma. -

5 Amps.
2 "RESISTANGE RANGES: 0-500 Olms, 0-1
Megohm.
The Model 770 comes complete
with self.contained batteries. 9
test leads and all operating
instructions. NET

THE NEW MODEL 777

The Model 88 — A COMBINATION

20,000 OHMS PER VOLT!! | SIGNAL GENERATOR

TUBE & SET TESTER

Tube Tester Specifications:

W Tests all tubes including New Miniatures, etc. Also Pilot Lights.
% Tests by the well-established emission method for tube quality,
directly read on the scale of the meter. w New type line voltage.
V.0.M. Specifications:
*D.C. VOLTS: (at 20,000 Ohms
Per Volt). 0 to 7.5/15/75/150/750/
1,500 Yolts.
* A.C. VDLTS: (At 10.000 Ohm
Per Volt), 0 to 15/30/150/300.
1.500/3,000 Volts.
* D.C. CURRENT: 0 o0 1.5/15/
150 Ma. 0 to 1.5 Ampered.
*RESISTANCE: 0 to 5.000/50.-
000/500.000 Ohms. 9 to 50 Meg-
ohms.

jodel 777 operates an 90-120

beautiful  hand . rubbed cabinet,
Complete with test leads, tube:

st Y 35935

1213% x &%,

instructions. ONLY

AND

SIGNAL TRACER

*Frequency Range: 150 Kilo-
cycles to 50 Megacycles. *The
R.F. Signal Frequency is kept
completely constant at all out-
put levels. *Modulation is ac-
complished by Grid-blocking ac-
tion which is equally effective
for alignment of amplitude and
frequency modulation a3 well as
for television receivers. *R.F. ob-
tainable separately or modu-
lated by the Audio Frequency.

Signal Tracer Specifications:

*Uses the new Sylvanla 1N34 Ger-
manium c¢rystal Dilode which com-
blned with a reslstance-capacity net-
work provides a fre-

quency range of 300
cycles to 50 Megacycles 28 5
NET

The Model B3 comes compiste with ali test leads and operating

209 DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. RC-5, 9 PARK PLACE,
NEW YORK 7, N. Y.

M

AY, 1949
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FM Set Installed in Car

An FM installation in your car can

give you

HE shape of FM things to come

was outlined in miniature by An-

drew’s Radio Service Company of

Yonkers, N. Y., when Andy, at the
behest of Harry Taubin, of the Bronx,
installed an FM tuner in the latter’s
'47 Buick.

While this is by no means the first
FM installation in a car, this is the
first FM broadeust receiver installation
of which this writer has heard. The
forecast is that auto radios of the near
future will incorporate an FM band, or
even possibly be designed for FM re-
ception only,

The results, Mr, Taubin relates, are
satisfactory, The quality of veception is
very good in town, and is satisfactory
up to about 35 or 40 miles from the
¢ity, at which distance ignition noise
hegins to compete with the =ignal. How-
ever, Mr. Taubin could not drive very
much further from town without losing
considerable AM signal, either. 1t is
only the fact that there are other AM
stations along the way that enables him
to receive AM programs over a greater
road distance than FM signals. When
FM stations increase in number, as they
are doing right along, it is conceivable
that FM auto reccivers will =upplant
AM sets entirely,

better sound,

less noise

FM reception in the city is consider-
ably superior to AM reception, Mr.
Taubin reports. Noize is less, sound
quality is better and—this is, of course,
a personal point of view—the FM pro-
grams are better.

The installation consists of a con-
verted Mcissner 8C FM tuner feeding
the audio section of the Buick auto re-
ceiver,

Surprisingly enough, the regular AM
antenna already installed in the car is
used. The only change is a reduction in
antenna length for FM use. It has been
found that maximum FM signal is
picked up with the antenna extended
half way. Since there is sufficient AM
signal strength in the city, the antenna
is left half extended all the time the
car is in town, for reception of both
AM and FM.

Converting tuner and receiver

The conversion of the FM tuner from
117 volts a.c. to 6 volts d.c. is simple.
The X5 rectifier tube is removed; the
transformer and power wiring are left
in place for future u=e.

An octal plug is wired to the car ra-
dio. Ground is conneeted to pin 2, the
high side of the 6-volt battery to pin 7,
and B-plus to pin 8. When this plug is

The tuner is mounted beneath the reguiar car radio where the driver can easily adjust it.

wwWw.americanradiohistorv.com

By MAX ALTH

inserted into the tuner’s 6Xb5 socket,
filament and plate voltages are fur-
nished the tuner, as shown below. Dis-
connect the high side of the tunei’s fila-
ment transformer from the filament cir-
cuit. Remove the on-off =witch (part of
the tuner’s volime control) from the
transformer primary and connect it in
the filament circuit, as in the diagram.
Disconnect the shielded wire leading to

nvac %

B+
[
TD FILTER
DISCONNECT FIl, WINDING ON-OFF W
L To FILS

Power cable plugs into original 6X5 socket.

the grid of the 6C4 output tube from
the arm of the volume control and sol-
der it permanently to the high side of
the control so that velume will always
he maximum.

The tuner is mounted in the car by
means of two home-made metal brack-
ets. These are bolted to the fire wall of
the car and to the sides of the wood
cabinet that houses the tuner. The cah-
inet is strong enough for thiz purpose.
A hole is drilled in one of the brackets,
and an antenna-change-over toggle
switeh is mounted here. A receptacle for
the plug on the end of the antenna lead-
in is mounted next to the switch, and a
length of shielded antenna wire is run
from the switch to the AM-set antenna
input.

A hole is drilled in the side of the
AM set, through which the power leads
to the tuner are brought. The AM de-
tector output is disconnected from the
volume control and connected to one end
contact of a toggle switch, A lead is run
from the other end contact thvough a
length of shielded wire to a female
bayonet socket. This takes the FM au-
dio output ria the plug that comes with
the tuner. The center contact is wired
to the a.f. amplifier of the AM set. The
toggle switch is mounted on the side of
the AM set, permitting the AM audio
amplifier to be connected to either the
FM or the AM signal. The volume con-
trol of the AM set, up on the dash of
the car, controls the volume of either.

RADIO-ELECTRONICS for
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To operate the AM receiver, the set |
is turned on, and the audio and an-
tenna toggle switches are thrown to the
AM side. The on-off switch turns the
tuner filaments off, as they are not used.

|

5 S
Brackets and antenna switch on tuner's rear.

To receive FM programs, the fila-
ments are turned on and the two toggles
thrown to FM. The AM receiver must,
of course, be on, as well, as its AF.
section is used.

Little difference in signal strength is
found when the antenna is adjusted for
the various frequencies on the 88-108-
me FM band.

NBC SYNCS CARRIERS

The first use of carrier synchroniza-
tion for television stations was an-
nounced recently by David Sarnoff,
chairman of the board of RCA and the
National Broadeasting Company. Sta-
tions WNBT and WNBW, New York
and Washington outlets of the network,
both operate on channel 4. In some lo-
cations between the two transmitters,
viewers get co-channel interference, due
largely to the slight difference in fre-
queney of the two carriers. Even though
erystal-controlled. this slight difference
is inevitable at television frequencies,
The beat effect usually destroys recep-
tion from both stations. It appears on
the screen as horizontal black and white
sound bars.

The problem of keeping the frequen-
cies of the two transmitters precisely
equal is solved by synchronization. Twe
sync units are used, one at WNBW in
Washington, the otheyr at RCA Labora-
tories in Princeton, N. .J., between New
York and Washington.

Receivers set up in Princeton compare
the frequencies of WNBT and WNBW,
Information about the difference be-
tween the two is translated into varia-
tions in the frequency of a 1,000-cycle
tone, which is transmitted by telephone
line from Princeton to New York. The
audio frequency variations (=% 300

cycles) are used to control WNBT's |

frequency, keeping it in exact step with
that of WNBW.

Though synchronization of television
carriers is a recent development, some
AM stations have been operated on this
basis for many years. Television en-
gineers hope that the new technique
will hasten the end of the freeze on TV
station allocations; one of the main
reasons for the stoppage was that a
study had to be made of co-channel
interference to determine future allo-

|
cation policies. {
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You'll Be Proud oA HANDSOME
'\ OHMITE casiner in Your snop!

LITTLE DEVIL COMPOSITION RESISTORS

Guresswork’s gone . ., when you
use individually marked Ohmite
“Litde Devils.” These tiny hut
rugged resistors arc available in
standard RMA values, Y5, 1, and
2-watt sizes . . . 10 ohms to 22
megohms. Tol. = 10% and + 3%.
Values to 2.7 ohms available in
l-watt size, == 10% tol.

BROWN DEVIL RESISTORS

A favorite with servieemen, these de-
pendable, wirewound, vitreous-enameled
resistors are easily nrounted by their
tinned wire leads. Tol. = 10%. In 5, 10,
and 20-watt sizes,

V2-WATT ASSORTMENT
$12.50

This lustrous, all-plastic eabinet not only
adds a colorful, moedern touch to your shop
but saves you hours of valuable time by
Lelping you find the resistors you need . , .
fast. Factory packed in its five drawers—40
scparate compartments—are 125 carefully
selected Ohmite “Little Devil” Resistors in
the 40 values (10 ohms to 10 megohms,
Vi-watt) most frequently used by servicemen.

Extremely compact—only 9” x 434" x51;"
—this Ohmite cabinet proteets your resis-
tors, and helps youn check inventory at a
glance. The cabinets are dovetailed top and
hottom so they can be stacked one on top of
another. Order yours toeday!

SEE YOUR DISTRIBUTOR

MOLDED COMPOSITION POTENTIOMETER

Built te last, this Type AB Potentiom-
eter has a heat-treated, solid-molded re-
sistance element—not just a film—and
provides unusually quiet operation. It
has a 2.watt rating.

OHMITE MANUFACTURING CO0., 4896 FLOURNOY ST., CHICAGO 44

RHEOSTATS »
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JUST PUBLISHED!

Complete, practical
data on

MAGNETIC
RECORDING

By S. J. Begun
Chle! Engineer, The
Brush Developmenet Co.

300 pages, 6x%. 130
illus.. $5.00

Here ot lost is the “low
down' on one of the fastest
growing electronic devalop-
ments in all of its design,
enginesring ond experi-
mental phases, MAGNETIC
RECORDING acquaints you
with every detail of modern
equipment, brings you the
lotest |nlormchcn on appli-
cotions ronging from home
entertoinment to movies,
brocdcosting, professionaf
ond omateur radio and spe-
cial uses such os militory

ggaudiog [Tk

.
¥
}=]
5
X
.

All obout the

theory, ’pe:, ond

mokes of record-

ers, their opplica-

tions and perform-

once mecsurement
1. Short Histery

n':‘l M:’unulu speech scrombling.
ecording
o It Pays to Study the

Factors
3. Magnetism

New Developments!
Acoustic ond mognetic foce

S menryNul Oors are ccrdull explained.
Madnetic
Recording A-C and . biasing

methods, dmorhon factors,
reproducing heads, drive
mechanisms ond the various
recording medio and methods

5. Components of
a Maghetic Re.
cording SYystem

6. Mag-etie

Reeording of recordmg, reproducing,
Equipment and erasing ore discussed in
7. Applications of detail. Particularly voluable
Magnetie are o complete outline of
Recording recording devices and how

they are used; o halpful
study of lmfrumanh for de-
termining recording porform-

8. Instrumenta.
tion and Mag-
netie Retording

. ;";"”M"“‘":',’ once; aond o cleor discussion

. The Maonetic of mcgnehc versus other re-
Phonograph cording methods. More thon

10. galnlul 130 diogroms aond illustro-
M'::f"e';‘i"“' tions moke things eosily un-
Keeording derstondable, Use coupoa for
Terms 10 doys' free trial.

Cash in on a know how of

FREQUENCY MONII.AI'IOII

FUNDAMENTALS—
APPARATUS—

SERVICING
By Nathan Marchand
448 pages, éx9, over 300
1 Mtustrations,
Price $5.00
FM in high-fidelity reception—in
all kinds of mobile communico-
tion systems—and now in tele-
vision—is a must subject for every
opportunity - minded serviceman,
This book covers it fully—theory

ond circuits: tronsmitters, re- [t takes more than
ceivers, antennas; testing ond oardinary radie
serwcTng “Will undoubtedly be- training to handle

come o bible with every service FM!Thisbigbook
man,'"—SERV|CE magotine. shows you how!

10 DAYS' TRIAL

Dept. RE-59, Murray Hill Books, Inc, |
232 Madison Avenue, New York 16, N.Y.

Send me books checked below for 10 days' ex-
I amination on approval, In 10 days, | will either l
pay for the bocks plus a few cents postage or

Ire'urn them postpaid, (Postoge paid on cash
orders; same return privilege. Books sent on
I approvol in U. 5. only.) I
(7 Begun MAGNETIC RECORDING, $5.00
I (Ovutside U.S. $5.50 postpoid)
[0 Morchond FREQUENCY MODULATION
I $5.00 (Outside U.S. $5.50 postpaid)

I ADress ... outeeraare e e I
I_Ci'v, Zone, Stote

OW loud do
you like
your radio
to be? Most

people, I suppose, would reply something

like this: “If I'm listening to a program,

I want music to come through loud

enough to sound real. Speech from the

loudspeaker should have about the same
sound level as the voice of a friend
talking to me in the room where the
| radio set is used. But if the radio is just

| providing a background of which I'm

|

|

pleasantly conscious though I'm not
actively listening, then the wolume I
want from the loudspeaker is quite low.”
Fine! But the radio engineers who de-
sign our receivers do so first by spoiling
vast areas of paper by covering them
with figures and mathematical signs.
There are no combinations of signs and
figures which of themselves indicate
“friend talking,” or ‘“room where the
radio set is,” or “loud enough to sound
real,” or “‘quite low.” What the design-
ing engineer wants before his paper-
spoiling activities start are just cold,
hard decibels! And, if asked to state
his preference in terms of decibels, the
ordinary listener might well reply that
he couldn’t see how the lady who painted
her face, fell out of a window, and was
eaten by dogs came into the question at
all. What had Jezebel to do with radio
reception anyway?

The BBC recently set some of its
engineers the task of finding out and
measuring the various degrees of loud-
ness preferred by several different kinds
of people, ranging from transmitting
| engineers and professional musicians

to ordinary listeners of both sexes, all

types, and all ages. The results were
embodied in a report by two of them,

T. Somerville and S. E. Brownless,

which contains a good many surprises.
| The measurements are stated in decibels

above a reference level of 1010 watts
per square centimeter. From practical
experience of their likes and dislikes I
| expected to find that broadcasting en-
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European Report

By Major Ralph W. Iallows

RADIO-ELECTRONICS LONDON CORRESPONDENT

gineers preferred loud reception. They
do; on the average they prefer all sorts
of programs to come in at a level 13 db
above that which best suits the ordinary
listener: engineers 488 db, listeners
475 db. Musicians also like more vol-
ume than most of us do, but here the
difference is smaller—only 80 db against
75 db. What does surprise me is that
among ordinary listeners, a very large
number of whom were tested, men like
more volume than women and advanc-
ing years causes a preference for
smaller and not greater volume. Taking
the mean of the combined measurements
for both sexes on symphonic music,
light musie, and speech, the 15-year-
olds like 476 db; the 25-year-olds, 475
db; the 35-year-olds, 474 db; the 45-
year-olds, +73.5 db; the 55-year-olds,
+73 db; and the 65-year-olds, only
470 db.

"Singing" TV antennas

Though it was unusually mild, the
past winter was a very windy one in
Britain and many folk who installed
TV had considerable annoyance from
the loud and incessant singing noise
due to the vibration of tubular dipole
antennas. Probably some of you in the
States have had the same trouble. Here's
a remedy recommended by one of our
firms specializing in TV antennas, which
is very effective, as I can testify per-
sonally. It's very simple, like so many
good things. All you need to do is pack
the tube with sawdust for about 12
inches on either side of the supporting
arm. And that is easily done without
dismantling the antenna. Remove the
plugs at the ends, then push down as
much sawdust as is needed. Push down
also a wad of rags at each end to keep
the sawdust in place. Replace the orig-
inal plugs and there you are. No an-
tenna so treated can keep you awake at
nights by singing and whining as the
wind makes it vibrate.

British TV progress

Speaking of TV calls to mind the fact
that there are now over 100,000 tele-
visers operating in British homes. That
figure may not seem very large to you;
but remember that we have still only
one transmitting station in action. Re-
call, too, that less than two years ago
the number of owners of TV receivers
was not more than 18,500, as I reported
in these notes. You'll see that television
is going ahead pretty fast here. The
reason why there are not more televisers
in use is not that people are coy about
buying them; it is simply that for sev-
eral reasons the supply from the manu-
facturers can't keep pace with the
demand from would-be owners. That
may seem absurd to you, but it isn't so
strange as it looks at first sight. A very

RADIO-ELECTRONICS for
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considerable proportion of our radio
manufacturers’ output consists of radar
and radio navigational aids for ship-
ping and for commereial planes (that’s
one reason why there’s a shortage of
cathode-ray tubes for televisers), and
another big proportion has to be de-
voted to gear which has been made for
export.

There are whispers that a battery-
operated receiver is soon to be on the
market here. It's still all very hush-
hush, and I can’t get authentic details;
but a little bird tells me that high-
etliciency superhet circuits, some novel-
ties in time-base makeup, and the use of
a small electrostatic C-R tube enable
it to give results with a surprisingly
modest number of tubes and no out-of-
the-way drain on A- or B-batteries.
Well, here’s hoping!

Broadcast antennas classified

A useful piece of work has been done
lately by our Radio Component Manu-
facturers’ Federation in eclassifying
three types of antenna commonly used
for broadcast-band reception and work-
ing out a figure of merit for each. They
did not find it possible to do anything
about outdoor antennas of the T or
inverted-L types, since these vary so
much in effective height, location, insu-
lation, shielding, and so on. For similar
reasons the antenna slung indoors in
the attic or fixed round a picture rail
doesn’t lend itself to classification. But
outdoor rod antennas are being used
more and more and with them a broad
classification, based on the performance
to be expected, is possible. The radio
dealer can be given figures which en-
able him to tell a customer with fair
certainty which kinds of antennas will
and will not give the most satisfactory
results.

The drawing shows the three chief
types of rod antennas. Those in class A
are from 10 to 20 feet in length with
their tops not less than 50 feet from the
ground; for class B, lengths are usually
below 15 feet, and maximum heights 25
feet; the class C antenna is fixed to the
window ledge of a ground-floor room
and is seldom over 10 feet long or 1214
feet in maximum height. The figure of
merit for class A is 1.5; for elass B,
0.75; and for class C, 0.075. Assuming
that the minimum signal input needed
for the broadcast receiver is 1 millivolt,
the type of antenna required can be
worked out with something like cer-
tainty, provided that the field strength
of the weakest station to be received is
known or can he measured. Multiply
the field strength in millivolts per meter
by the figure of merit and the answer is
the input in millivolts to be expected.
So long as this comes to L or more the
antenna in question will do what is
needed. Any of the three types, for
instance, is suitable for field strengths
over 14 mv; class A or class B will give
good reception on field strengths above
1.4 and below 14 mv, though class C
will not; below 1.4 mv only class A will
do, and it can be relied on for field
strength down to about 1400 microvolts
per meter,

MAY, 1949
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Replace Phono Pickup Cartridges
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?:nSe“ and instolt
es Oldering-.hme
* :\:l Servicing-hme .
mprovesRecordP\nymg
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ns Prospedts into
Customers
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Greatest Merchandising
Opportunity in
Cartridge History!

YOU CAN MAKE the replacement of
phono pickup cartridges a profitable side of
your servicing. No longer is it necessary to
order one cartridge for each repair job.
With the 3 basic models in the TORQUE
DRIVE KIT, you can immediately replace
any one of over 150 types in common use.
Furthermore, the revolutionary TORQUE
DRIVE Crystal Cartridge modernizes your
customer’s player, greatly improves repro-
duction, prolongs record life. Has replace-
able Osmium-Tip or Sapphire-Tip needle.

HANDY SALES AND
SERVICE KIT

Enables you to make
most replacements
immediately. Has &
quick-selling car-
tridges, 4 exira nee-
dies, mounting plates,
and replacement
guide. Available in
Kit"'A'' (Osmium)and
Kit "'B" (Sapphire),

Write for Bulletins 141-142, and name of neavest E-V Distributor

ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN
Export: 13 East 40th St., New York 16, U. S. A., Cables: Arlab

E-V Pat. Pend. licensed under Brush Patents

IT PAYS TO REPLACE WITH

Flew Model 114 Microgroove
Crystal Cartridge and new Models
20 and 22 Magnetic Cartridge for
Reguiar and Microgroove also
ovallable.

EleclivYores
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Forcign News

FRENCH RADIO COMPONENTS

e NOW!
ree photos, contributed by 3 : ln's 75
TELEVISION CONVERSION THESE three phows, contributed s | FESRR Buiwlsﬂﬂfﬂ._w 14"

Wf';’éaai’ Wﬂdd{ -fotfd plagazir}e Toute la Radio, show the most

interesting pieces exhibited at the an- :
nual French Parts Show (Expesition de Neeod' N':a::’dit':::gis;z;s.vgxe

la Picee Détachée). A striking feature PROGRESSIVE RADIO KIT is the Only Com-
of the show, reports Mr. Aisberg, is the plete Kit. Operates on 1(0-120 Volts AC/DC

Absolutely No Knowledge

* Install the "&ll-Yue Corrector” Lens
in One Simple Dperation

# 120 Squore Inch Picture From 10- large number of prefabricated tunipp: cnSontaing everything you need. Instruction book, metal
inch Set assemblies. These pretuned assemblies ‘i?.‘."n’,'?f.'-‘lr?‘ﬁz.e“.‘;.?rfu'@?: ';'.'.L"é'f.;'."n".e‘.".""e‘.:&'f;
 Onsuin Cear Vision from Any inte IR AR Rl B e s e
ain Cleor ¥ision From Any Ang tom-built receivers, which are much Alteoother, Witren slrculle are consirucied, including

* ELIMINATES EYESTRAIN more common in France than in the SPECIAL OFFER

v

United States. | Electrical _and Radio Tester sent ablolutely FHEE
with each Progressive Radio Kit. Pl EE

bership in the Progressive Radio Club Enhllu you

to free expert advice and consultation service with

licensed radio technicians, ORDER YOUR KIT Now!

BUILD KITS!!
SAVE!! LEARN!!

YACUUM TUBE VOLTMETER KIT...... $23.95

A vrufessional piece of tost cquinment you need for FM
#el TV. FREE: Buok an Advanced Servicing Technlaues.

5” OSCILLOSCOPE KIT..............$39.95

An absolute "MURL” for (eday’s radioman.
REE: Book on Cathite Ray Oscilloscope.

Black collar connects the kinescope wilh the

lens. Space between the fluorescent screen VOLT-OHM MILLIAMMETER KIT.......514.95
and magnifier screen is filled with oil. | These miniature tuning assemblies include alk e et o iememary i Ser e i
| rf. and oscillator coils for three frequency SIGNAL TRACER Kn................521.95
bands. The main control operates a movable L rREE Bk on Haale Test Thatrimente:
‘[\::.:-&l iron core. Matchbox points up the small size. HIG'PT‘I FIDELITY HUMLESS AMP‘LIFIEIIsu

. Altractive aluminum chassix cuml-lew vﬂth five tubes
Cross sectian - and twa selengum reetine
REE: Book on AmDImern

ECONOMY AMFLIFIER KiT.eovoioiooneo$85.95
Simple v.u build; complele with five tubes.
HEE: fisok on Amplifiers.

77 TELEVISION KIT,....... Ciieseees.$59.50

Complete tube kit................. 39.58
FREE: Television Serviclng Notes.

10” TELEVISION KIT...

Complete tube kit.

FREE: Televisia

10” TELEVISION SUB-ASSEMBLY I(IT $229.50

sub asseniblics factoryswired: cuinblete with tubes.
FREE: Television Servicing Notes.

12" TELEVISION SUB-ASSEMBLY KIT.$259.50

Sub sskemblies factory-wired: complete with tubes.
FREE: Television Scrvicini Notes,

These are assemblies for small test instru- 15 TELEVISION SUB-ASSEMBLY KIT.$349.50

sketch of the
coupling arrange-
ment and oil
chambers of the

Corrector lens. I

ments. At the left, a 1000.cycle oscillator for S B Terovision Servieiny wotoa | LUPes:
use as a bridge signal source: at the right 5 TUBE AC-DC SUPERHET KIT........ $14.25
is an electron-ray balance or null indiator. e S TR g D

6 TUBE AC-DC 2-BAND SUPERHET KIT.$17.45

Cumplete with tubes and cabinet.
__FREE: Bovk o Amateur Hadio Bullding.

7 TUBE AC-DC FM RECEIVER KiT......$29.95
Complete with tubes and cabinet.
FREE: Televislon and FM Svrvicing Notes.

4 TUBE SUPERHET PORTABLE KIT..... $12.95

Complete with tubes and cabinct: less batierles,
FREE: Hook vn Unusual kadio Circuits.

i
LP RECORD PLAYER KIT.............$20.95
Cumplele with motor, up. permanent needie.
amplnﬂer Lulye ker, cabine
FREE: Ihsik o Hpl tiens and Allswcra

AUTOMATIC
Car Radin Model M0 (Universal Mounting, T7.97
(..{ Racio Mode! M-92-C (Bullt-in Bauory(.hnrzer) 34 5;
Tiike

The "All-Vue Corrector™ Lens being installed
in slandard set — requiring no electrical
changes.

Risdio GRU-UeDt FOUtUIC) s v o 0o venvoe e s 17,
Tan Thuml Illl Idy** Portable (3-way plus bat- 27.97
77 Fhble \l:.del Télevision Herelver. .. .. ..., .149.68
R
All Cn tnl\cl Video Booster (exeellent for fringe
................. $22.7%
AII { llnull(’l Telev mion Iml FM Antenna (2 folden
dipoles, 2 reflectors). . . . . . ... ... ... 13.00
IC RADIO CRAFTSMAN
VTV.M L $49.95 | FM/AM Tuner
n” Oscilloscope. .. SQ %; A M«IJ;R-I R‘lo:l -$110.00
\1 imeter ...... mv- er
33 HC 2 o oeocn.. 39.00
ESPEY

FM AM Chassls Model TB1 (11 tube receiver). .$84.00
FM/AM Chassis Mdel 511 (34 tube receiver). . 98.00

The "AN.Vue Corrector” Llens campletely
installed.

............................... $33.90

e . g FEILER

Definition is sharper and with better con- Focus and deflection coils for a CR tube. Focket Stethoxcope Model T8 5. .oooon. .. $268.95
trasts of blacks and whites. Increases depth. | ”‘Jﬁ-‘i'?.&‘fz':‘én“f“.'.?f‘."." N .’f“.‘."f'f%? e .°? 89.9s
No percepti f glare and eye strain due . . &L Bribclicnmble{okwitnlGCAtube) 116 2 5
'oo c’;ndezs::“"I‘;Iersil“gIr action. YTHE r"l‘CTUﬂE Not only are assemb‘hes for RIGINAES Dynamic Nolse sumn:::dr 51'5311110 Ao, ..$49.50
IS VISIBLE HORIZONTALLY AND VERTICALLY | | sold, but also prefabricated assemblies | FERRETT

AT ANY ANGLE UP TO 180°, for test instruments, and even one for FM-TV Sweep Generator (20 MC sweep wiith). $164.9%

a magnetically deflected television tube. | ALL MERCHANDISE SHIPPED

Sales are fast...profits big. .. write today Apparently the French radio technician | | oeduet 206 it tult ‘2:'&'.'."%",‘: :’:'e‘omplmcl order, 259%

for new low prices and complete details.

LIQUID LENS CORP.

77-17 Parsons Blwd,, Flushing, L. 1., N. Y.

also constructs televisers for himself Write for further information concerning the abave
a d others ( merchandise, Send for our Free catalog.
n .

The test-instrument assemblies pic- PROGRESSIVE ELEGTRONICS GO.
tured indicate that he may also be in- Dept. RE-25 497 Union Avenue
clined to roll his own meters of various Brooklyn 11, New York

types. |
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HAMS! EXPERIMENTERS! LOOK AT THESE TERRIFIC BUYS!

ARMY AIRCRAFT
RECEIVER—
BC-946-B

Covers 520 Kc to 1500
Kc Broadcast Band., ¢
Tuhes: 3 — 128K7. 1
128R7, 1 12A6, 1
12K8. Desikned for
dynamotor eperation ;
can he euasily converted .

to 110 volt or 32 volt use. Two IF Stages.
Three-gang tuning con. BRAND NEW,

in
senled carton, with tubes and
instruction manual. l(-ss
dynamotor ... 524'50
Dynimator T)\l-‘2 \ .$2.95

SMASH VALUES IN RADIO RECEWERS

BC-453—RCVR . . Used SIO 95 New $17.95
BC- 454—RCVR . .Used 95 New B8.95
BC-455—RCVR | . Used 7 95 New 8.95
BC-456—MOD .. .Used 2.95 New 3.95
BC-457—XMTR . .Used 6.95 New 9.95
BC-458—XMTR Used 6.95 New 9.95
BC-459—XMTR New 19.95
BC-645 XMTR RECEIVER

15 Tubes 435 To 500 MC

The electronic equip-
ment that saved many
lives in the war, Set can
be moditicd to use for
2 - way communication.
voice or code, on follow-
ing buands: ham band
420-450 me. citizens ra-
die 460-170 me, fixed
and mobile 450-460 nic.
television experimental
470-500 me. 15 tubes
(tubes alone worth

s 95 more than sale mlce'i
N 4 TF7. 4 THT.

TE6, 2— 4616, 2 955

each and 1—WE3IGA. Now

covers 460 to 490 me.

firand new BC-615 with

tubes, less power supply in factory carton.

Shipping \\'eight°25°]br.

PE-101C DYNAMOTOR for

above BC-645 . .. $2-95
UHF ANTENNA ASSY. for

above BC-645 . .. .. .. $2-45

SETCHEL-CARLSON
Beacon Radio Receiver
BC-1206-C

Receives A-N beam sig-
nals, operates on 24-28 V
DC. 5 Tuhes: 3 14H7T,
14R7. 28D7. Funes 195 to
420 Ke. Size 47x4"x604"
wide. 4 Ibs. In original
carton.

BRAND

NEW

BRAND NEW!

$7.95

GE THYRATRON FG-105

Brand New
MERCURY RECTIFIER
Individually boxed in f{ac-

tory sealed cartons. List
Price $10 your cost

95

For continuous rectifier and
welder control service. 'let-
rode type, indirectly heated
cathode; 10000 V peax. 10000

peak inverse., Av. Max.
current 6.1 amps continuous.
2.1 to 4 amps welder control
service

While
They Loas#!

SPECIAL!

SPERTI R-F Vacuum Switch
Famed Collins Xmtr An-

tenna Switch. 9200 peak
volts. 8 amperes. BRAND
NEW!

Oniy $1.69

OTHER TUBE VALUES

Lots of 4 Each

16256 .. 35¢ 864 ... .25¢ BK7 ..39¢
1626 .35¢ RK60 ...60¢ 128Q7 ..39¢
12J5GT .31¢
DC AMMETER
0-15 Amps

A terrifie buy! 31
casy reading scule. 75
divisions. Rlack plastie
case JLUNHLLUN2Y,
Rubber covered test clin
leads plus black metal
carrying case with
hinged cover. Brand
New. \\onderfu{ for auion{otnc battery
charging, general test worl fal-

ue $25. All yours for only . $3 99

McElroy
Automatic

KEYER

For Xmitr keyving or code prm-uce Hms
bhotocell and sensitive relay. Variable speed
motor, 110V AC or DC. Complete with

2-11776 and 1-117L7 tubes, $I4 95

Your cost .

CARBON HANDMIKE
Genuine Sig. Corps Mike, 200
ohm, single button, hus presa-to-
talk switch, 4-ft. rubber cabhle,
amphenol plug. Beautiful satin
chrome finish

BRAND NEW..... $2.25

BC148 RECEIVER-
TRANSMITTER

Built for Sig. Corps by
Farnsworth. Runge 3460
to 4360 Ke. Complete
two-wny commiunics-
tions. Operates
on  batteries or
hand wenerator.
CW operation,
handkey on hase,
Entire unit in
two hinged purts.
{Xmtr & Revr.
nml Battery compartment) closes down to
ll) 4 YH'-O\m 5 overall. l.ess tuhes and
nttencs persting instructions

included. Used, clean. Each. .. $5 95

UHF ANTENNA ANBO-A

Suitable for 400 Me citizens’ band. fine
for UHF experimenters. 515" fint an-
tenna rod. mounted on porcelain hase.
with mounting nlate und right an)-zle

fli:f! yl,ur’(("il:lfhut oy $° 69 m}
BIAS METER
BRAND NEW!

Excellent for measuring HC
voltages, hins voltages, or
checking  polarity  of DC
voltages. Designed origin-
ally for telephone and tele-
type voltage messurements.
With adaptor plug, sche-
matic, metal carrying casc.
DBatteries not needed for op-

eration, $5.95

Your cost. anly.

MAY,
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SELSYN 2J1G1
Operatesfromb714V
400 cycles. Suggested
wiring for 110 V' 60
cvele included. Usedl.
tested.

pair - $3.50
ARMY FIELD TELEPHONES

Type EEB Talk as far
as 17 miles. Dependable
2-way communication
at low cost. Ideal for
home, farm, field. Up to
aix phones can be used
on one line. Each phone
complete with

ringer. Originally
cost govt. 339,90 4
each.
Used. good 9 95
conilition each
QUANTITY PRICES
Inquiries welcomed from institutions,

wholezalers. dealers, large users. . Phone,

write, wire for quantity prices.

Plcaose include 25% Deposit with order—

Balance C.C.D. MINtMUM CRDER $3.00. All

Shipments F.O.B. Our Warehouse N.Y.C.
sERNIN MAIESTIC

V ‘
I RADIO PARTS SERVICE
53 VESEY STREET - NEW YORK 7, N.V.

www americanradiohistorv com

TERRIFIC VALUE
24-YOLT STORAGE
BATTERY, BRAND NEW
17 AMP. HRS.

Made by Delco. 12 cells,
heavy duty, very rugged.
Shipped dry, uses stand-
ard sulphuric acid elec-
trolyte.

VERY SPECIAL ..... $17.95

WILLARD 2-VOLT
STORAGE BATTERY
20 Ampere-Hours

Exact replacement for GE

portables—brand $l 95

new. Each.. ...

GOULD 4-VOLT
STORAGE BATTERY

Navy Standard. Black Rub-
ber Case. BRAND NEW.

15 Amp. .?Iour$4 95

Rating

WILLARD 6-VOLT
STORAGE BATTERY

Similar to above but in transpar-

ent plastic case. Real value at. . $4 95
1-QUART BOTTLE BATTERY ELECTROLYTE
Mude by Willard, for ahove storage batteries,

I yt. suthicient for two 2-volt cells. Hermeti.
eally sesled. SF‘ECIAI. s] 25

per qt. hottle .
7-PRONG 2.YOLT RADIO VIBRATOR for
Portable and Fnrm Sets l{epl.mc sl 65

ment for GE LR 530.
I.OOI( AT THESE PM SPEAKER BUYSI

AlnieoV, 4" PM, lesstrans.$1.30

AlnicoV, 3" I'M, lesstrans. 1.45

Alnico V., § PM, lesstrans. 1.79

’ AlnicoV, 8" PM, lesstruns. 2.75
AlnicoV, 10" I’M, less trans. 4.50

d AlnicoV, 12" I’M, less trans. 4.95
AlnicoV, 6”"PM,withtrans. 2.35

AlnicoV, 8“PM,withtrans. 3.25
AlnicoV,10”"PM, with trans. 4.85
6Y6—Midget Output Trans............ 42c
50L6 —Midiet Output Trans............42¢
ACDC —Chokes . ... ppesdde

Wonderful Condenser Buys!
Oil-Filled Metal Cased Condensers
All Brond New—Perfect—
Standard Makes
1 mf 400V .. 14c | 4.0 mf 600V .79¢
5 mf 600V..17¢ | 3-3 mf 600V .88¢
2.0 mf 600V .34c | .25 mf ROOV S1.79
1.0mf 1000V .49¢ | 8 mf 1000V 2.25
1.0mf 1500V .69¢c

FP TYPE FILTER CONDENSERS
Stondard Makes—Brand New

30 mfd 50 V o arma - 12€
100 mfd 50 A7¢
10/40/20 mfd 150/150/20 V. .35¢
8 mfd 500 V. 38
IﬁmfIISOOV . ...4%
8x8 mfd 500 V... .10 69
20/20 mfd 150/25 V il 1< D
30 mfd 350 V... iadmbadwned . 55C

TUBULAR 5030 Mfd 150V
NEW. .. ......lots of 12, 19¢ ea.

20 Mfd 200 v INVERTED CAN SCREW
MT sem. soomnT - g5l - ggws= s .2%9¢

4/ '3 M fd 400,175 V Round Metal Can Com

.39¢
60 Mfd 110 \' 40 cy. AC motor start Confl
round metal can 5 02 o ..99¢
FREQUENCY
METER
CABINET
For B(C-22t

Series freq. me-
ters. BRAND
NEW! 3 com-
partments.
Massively huilt.

14%x10% x10".
Value  $20.00.
Complete with
canvas cover
for hoth ends.
Yours

r $3.95
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STOCKS COMPLETE LINE

2 INSTRUMENT KITS

HIGH PRECISION
VAGUUM TUBE
VOLTMETER

Model 221K 523_95

Complete Kit

THE MOST USEFUL ToOL
ON YOUR RADIO BENCH!
D.C. and A.¢. ranges 0-5. 10,
100, 500. and 1000 volis.
Omnmeter ranes (rom .2 ohm
to 1.000 megolims in steps of
ftx1. Rxto, lixIoie, Rx10.000
and KRxl megohim. Db scale

from -20 10 55 Db in 5 ranges. D.C. inpur resistance
Is 25 megohms. A.C. Input Impedunce js over 1%
megohma. Diode A.C. rectifler for xrealer accuracy and
wider frequency range to 30 Ke. Large. rngged, 1'2°
meter with all A.C. and D.C. readings an one simple
scale. All mntiiplier resistoss matched 10 1% accuracy.
t‘omplete with 6H6, 6X5, 8SN7 Inbes and test prods.
All nimbers clehed Into Dnn
gauge steel cablinet. Hiz
Wt. 10 Ibs. \()']'Ill\(. ELSE TO RUY!
Model 1*-75 germanium erystal probe for tlsual RNF
zignal traclng, and measurements 10 over 200 mega-
cycles ... §7.50

an never rib off. Heavy
[ 5%, Shipping

ASSEMBLED VTVH

Medel 22t—Includea all advantages of abave. Com-
pletely assembled. hand ecallbrated and tested and
ready to use, at the amazlnxly low
price of ... . ............ e .

POCKET
VOLT-0HM-
MILLIAM-
METER COM-
PLETE KIT

.\Iodel a1l ‘

fUusT:®

VEIY SERVICE-
MAN! The small.
hand¥ Instrument
that every repalrman ises a thousand times a day
Large 37 ineter. heautiful etehed panel 4
wemhle. A PERFECT KIT FOR BEG Rx. Ra
D —675/750/ 250/ 500/2500 volts. AC -0/10/I00/')0ﬂ/1000_
wlts.  Output  =0/10/7100/500/1000  volts. 10 Ma
A/1/100 D¢ Amps, =071710. Ohmmeter -11/5007100. SO
lllllln!/ﬂfl mek. 1 mellr 8 to 55 $

ASSEMBLED—HEADY TO USE

Madel S1l—completely wired. tested and assémbled
1t me I'u('lnr\' I’ngzed. built for heavy
din

OSG|LLOSGOPE
KT

Model 400 K Indispensabls
for AM, FM. and TELEV)
SJON. lloiizontal sweep ¢ir-
1 15 to 0.0 eycles. Al

i

contrels  on  front  panel
Linear rweep with R84 gas
wrisde.  Graph  screen  for

measuring pesk 1o peak voit
. IMrequency  respongre of
vertical ampli-

les 10 50 Ke

megolin

tor lonu lite, T‘Pwsm]mnle

anization, test voltage and Intenshty

eflection sensitbyhty ;. 30 volts per Inch full

Rzadn. Ilelallell ummulum uml plrmn-l 1Hagrams In-
1

elnded, NOTINN

Nige: 8R%W x ll'll x 17"D qnpu nt 539 95

10 Ibs
COMPLETELY 'FACTORY WIRED
0SCILLOSCOPE

Madel 400—Same as above hut wired, tested and as-
embled. A sturdy well-desikned Instrument, ready to
use an_your wark hench, l)ont nnn

order NOW! .., f .

SENSATIONAL PRIGE REDUETIDN!

IModeI H3-A MﬂUL'TI-AN?LYSY—

Completely wired, ready to cperate,

NOw FOR THE FIRST TIME. 569 95

A Complete VTVM that tollows signu) from antenns

to speaker! Exiremely <ensitlve wide range ATPILBLE

signal tracer, & tuhes—gain over #0 in probe alone’
Limited quantity—order NOW!

200% Deponil reanired with €. 0, 1. Orders, ANl orders
F.0 B NewYork. Al orderamust inelude shipping charages,

THE FAMED HOUSE OF BARGAINS

GREEN RADIO DISTRIBUTORS

Electronic Supplies and Equipmnent
482 Sutter Avenue. DI 2-4444, Brocklyn 7. N. Y.

-Question Box

SUBMINIATURE-TUBE RECEIVER

® Please give me a diagram for a
small receiver using subminiature tubes,
—H.J.W., Sea Clif, N. Y.

A. The receiver shown in the diagram
uses four subminiature tubes operating
with a 22.5-volt B-battery. The con-
verter is a 2G22, the i.f. amplifier is

| a 2E32, and the 2E42 is used as second

Ak

detector and first audio. The 2E36 out-
put amplifier plate circuit uses an audio
choke (almost any value will do) as a
load so that d.c. can be kept off the
phones. This will be useful if erystal
phones are used. Because the 2E32 is a
sharp-cutoff tube, the a.v.c. will not be
as effective as in some receivers, hut it
will be of some help.

RE: R
= 2E42 2E36

HI IMP PHONES

R| RS —=15,000 ohms, Y2 watt

R2, R6—47,000 ohms, /; watt

R3—I100 ohms, /3 watt

R4—27,000 chms, ‘4 watt

R7—I-megohm potentiometer

R8—I1 megohm, ¥; watt

R9—I0 megohms, Y watt

RI10—5 megohms, /3 watt

Cl, C2—345-uuf, 2-gang tuning capacitor
C3 Cb6—100-j1uf mica
Ca, Cl0, C13—.03-pf,

150-volt paper
CS—.W l-u £,

150-volt paper

C?1—50-upf mica

C8, C9—.01-uf, 150-volt paper
Cli—0.1. uf. 180-volt paper
Cl12—10-uf, S0-volt electrolytic
Cl4—2 Sllm.f mica
Ll—broadcast loop antenna
L2—broadcast oscillator coil
L3—audio choke

T1, T2—456-ke i.f. transformers
B1—22.5-volt battery
B2—1.5-volt battery
Sw—d.p.s.t. toggle switch

T. R, F. SET WITH ACORN TUBES

®  Please show a design for u if..f.
broadcast-bund recelver using five min-
tature tubes.—C.F.M., Brooklyn, N. Y.

A. The complete circuit iz given in the

schematie. The antenna and r.f. coils
are standard commercial broadcast
units. Low-priced surplus acorn tubes
are used in r.f. and detector stages.
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35wa
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| 5wa 5055
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¢ .
~
TV AC/DG W OW 46343414 I150v 20
- ] e
FIXED-TUNED CONVERTERS
?  Please print a cirenit of a ficed- input circuit that covers a given band

tined converter for use with my stand-
ard qutomobile receiver. [ want to cover
the 4.5- to 5.5-mc and 8.5- to 10.5-mc
bands by using the tuning control on
the receiver.—FE.A., East London, South
Africa.

A, Fixed-tuned converters usually
have a stable oscillator and a bandpass

www.americanradiohistorv.com

of frequencies. The oscillator signals
beat with signals in the passband of the
input cireunit to produce heterodyne or
beat notes within the tuning range of
the receiver. It is very difficult to de-
sign a suitable bandpass circuit to op-
erate over the bands you want to cover,
Furthermore, the beats between the de-
sired signal and the fixed oscillator

RADIO.ELECTRONICS for
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OQuestion Box

-
— ——— - —_— | d>
must fall within the tuning range of the
receiver. A 3.9-me fixed oscillator will . -
produce 600- and 1,600-kc¢ heterodynes ' ' '
when mixed with 4.5- and 5.5-mc sig- nl e u s rlces =
nals, respectively. These signals are .
within t.he broadcast band so they can e POWER TRANSFORMERS. Standand Brand. center, Diagram Included. Shpg. Wt.—7 Lbs, New—
be received on a broadcast set. The LYON WV. M Filei  Fil=2 Price :‘4&_’.“ AGCESSORIES
. . . + e V. . = = 3 R —_ . Wi
weak point in this setup is the bandpass Lo '-'g:]lc:. gg grda 6.3vi25a ‘§','§ type 1»-41207. 100 s AITE"EB i souted
- . A -2 T00ct. v.3a B Sa ¥ on  Bakellte base. Shpg. L. A = b
circuit, which must be 1 megacycle 013 f00ct 120 Gv.da  6.3vil3a 3.19 Brnmlil :ew-c 82).‘9’58: L‘urr:nr. ‘}rlnnu:;'f;:. \l\'elmn
wide. " {;igléﬂa":ﬂ “:5'2“3;‘-'!:“62_}_ 5=ﬂ 4.19 tybe ssu.kmu:hfsn. 50-133 cveles. “-Il,luh mount-
. . 0 1 current ng hracket. Shpg. Wt Approx.—I . New—
A T79-mc fixed oscillator will beat ?ﬁésparo\"lgnmlinpw‘} GG gew—u. 5 gwlsicass .
o 5 . R R COIL—C:161. 1 to 1 . . "BEAM MOTOR SWITCH—D.I.
LT g SR B e e R e e L MO
= -, " U'S ep! e T 8, etely shlelded. —=NOrma |, mDPs.
6_00 ke heterodyne, and against a 9.5-me Shpg. Wt 3% Lbs. New—$i.49. 125 V. Pin oberated. Shpg. Wt—8 Oz, New-—45¢;
signal to produce a 1,600-ke heterodyne. e RELAYS—siepper, type I-T08. 4 cirenlts 23 MOTOR SWITCH 3 I"D.T. 3 buttons labeled
. positions. cominuous. 1’esltion Indicator on drum. “*Munual-—Qff—Automatie.” Locks In both operat-
The receiver would have to tune from D.(". Coll resistance 12 Ohps. Like new conditlon ing positiens. Kleal for shop equiPment operation.
600 to 2,500 ke to cover the 8.5- to 10.6 q'f‘ﬂs'.:- LAl I A L A CEVER W1 TCN— Smasan ) IINT'chul‘ o
y chi= = 8.0 ol15—200—5 s =862 s.P — (Mogsman eav. Y econ-
] Coll 500 Ohms; =863 D.P.8.T. & X.P.D.T. Coll tacts. {‘epter poaltlon: 3 poles closed: 1st positlon:
mec band with a fixed tur;ed c((i)nverter. a0 (,h,nss%':m DR e LT Coit G iih pole closed (Momentary). 2nd position d‘lc;
Ohms; = NP.DT. & L P.N.T. Coils 200 + oles oben hosphor tironze leaves. Spring loade
I suggest you \.}SG 5 8L ‘converter 500 Ohms: "xsse L.P.D.T. & 5 I’.S.T. l1olls 200 lever. D'ositive artion. Size: 1%” x 1% x 6"
and use the receiver as an i.f. stage. £ 00 Obms: 2867 DYD.T. ¢ afl 500 uhng: \lﬁpfu :'\x -1 o'iz'ni\ouf_“ssms Ly 500000
e =HES-1 3 I.5.T. Coil 500 Ohms; Z¥68-2 DLI.4.T. o v E_C A — 500,
The circuit shown on page 36 of the Coll' 40 Obme;’ £870 18T, Norm, cloted coli (:‘hl;u.“s.PrT 'u,d switeh. an Dis. Brass
i 3 " 300 Ohms. All like new. Any type—$0.29; Time shafe 293" 1g. slotted and knurl nd. 2 leads,
‘bqp“l’ d]:?"l“?i' ;ssue of Rapio CRGFT ;?111 h:;;}"’"' =869-1 S.L’.l).'l‘. Coll .'E‘(m (ihml—(—)f]l.&g: ona1 1 Mf. at 400 ".d-n:lh one .e 59.\ r. 400 V.
e modifie 0 meet your needs. e Za69- 2. 1.D.T. and D.P.8.T. Coll 500 ms— condensers are attuched Shpg. Wt.—6 0z. New
. q 5 $1.7 —50e.
transformer in the plate circuit of the . cnlvsuML _;(ﬂursomn#c 604 WESTERN ELEC. . F?I'Eﬁ"q"..““"‘.s‘l““."“ Ohm—I1.R.C. 13De
v LTTER—8D erystals in mela ¥ ent Splra n original eartons. wlith
6K8 should be tuned to 600 kc or some ("uh‘lnn‘t] 1fwr1¢0 all lrcuuenrlell rmm“-zo \|.-L 10 I\'arlnlw:;e aml“ unllwru{”\dhnn BhDR. WWe 0:.l
1 " 270 Me. in 100 Ke. steps. Shpg. Wt.—7 Lhbs. only 45¢; 1 Megehm—. get C.T.s. short slotted
quiet spot on the low freque.ncy end of Each--$12.50. shaft. Nhielded, Nhpg. Wi—6 Oz  25¢:
the broadeast band. The oscillator pad- ® 423 MODULATOR UNIT—A precislon R.F. Osc.. Ohm—Aldiet ¢, 5/16" shaft, xhielded. Shpg.
= ] tunable with a National velvet-vernier dial. be- We.—§ Oz 25¢ 1 Wire-wound—10.000 Ohms
ders and trimmers should be adjusted | tween 185 and 205 Mc. audio Ose. Nemi-variable, r,“\l‘l ""slf'"' ﬁ:liﬂ:{"enscr?drlrzg -dlunlm}e]ng.
. 2 . - with 2 stages audio Amp. 115 V. 60 C¥e. pover sup- 2 Waut. Bhpg. Wi 2. New—65¢: Dua b
so the oscillator and antenna circuits ply. All hlzh‘uunllllygmsns, genvyﬁgau?mc‘;mls:re\';; ;)I;mi\l’r—ﬂ;l;l\kﬂlllm! at isslAmnll. n‘nd 3|(:hml: a
" 1 9 tion. Complete with 5. 2-6J7, 1-8F6 S3W .1 Amps. Baked enamel elements. (‘omPlete knol
track over the tuning range. Narrow TuneaNanl |lipr:ie i, Shog, Wi—45 The New. and pancl plate. Nhpg., W1.—2 Lhs. New—85¢; Sin-
segments of any band can be covered | Only $12.50. gio wire-wonnd—100.000 or_70.000 Ohms 2 Watt,
S B0 e AZIMUTH CONTROL HEAD-—Bendix MN-52 Itakellte ease,—1%" Dia. 7" deen. Long Shaft.
with a bandspread control consisting of Dial calibrated In 360 degrees. Brand new in cac- L2 Shestl () et i QU W T
. - . Shpg. Wit.—11 T Eael .79. ‘farosla eavy duty hakelite construction w
ganged 35- or 50-uuf capacitors con- o s A s e e o metal supports. 6,600, .50 30900 and  30.000

. . : . 1T A T.ILF. 3 - ohms. Size: 1% x 2% 1%’ long shaft. In
nected across the main tuning capaci ,s"l:lzlk?ﬂmugsshc‘ R,l;lf"ul:f;eg:ﬁLu':]r:dc?.‘:’l';_ original cartons. Shpg, Wt.—1 Lb. 25¢; Torroidal
tors. brated. Uses 3-954 tubes. Complete with Reluy l;""?":‘;'"';“""'“"'“"" unlt 5“3(’.“""',"“"“]'"‘
shpg. Wt. . s hs. New—- closedt in heavy aluminum casing. hms Wlre-
P (2, BlipT Wi afTlnlie=d Winh, et wound. W.E. or G.E. New—$1.18: RHEDSTATS
—Ohmite haked enamel wirewoutul. AlT-cooled
and shlelled. Alrcraft type. 90 Ohms at 1.35
Amps. Shpg. Wt.—2 Lbs. New—353e.
¢ PATCH CORDS—Red fabrie covered cable con-
% ulln.i :!' ]rul»)helr cm‘crcld tinsel u}nduelo;‘s.l Cn:n-l
_ plete with 2-PL-47 plugs on emds. 217 L. and
AR LT Tt ity i Wi 1",“"‘”:),,,}19 #17 L Sho W02 e, Kither tspe. New 3
$17.50. L7 byl
CONTROL CABLES—MC-124. for compass re- ¢ RECORDING HEADS- (shure) Magnetic. 4
celvers, 20 fi_ long. With spilnes and ferrules. Ol at 400 evele. With cord and st¥lus serew.
New—=$2.39; MC-315. for 271-N serles receivers, Tlllnhll.\'nm]';'m’cgnl. Good  condltlon. Shpg. Wt.—
ete. 15 ft. long, small splines and ferrules, New— & b (W) €
$1.69: Loap Cable for M 0, ete. 6 f1. long wlth e HEAVY CABLE 14 CONDUCTOR WEATHER
6 contact plug at both e Shiclded with alunl- PROOF-—11 conductorms, rubber amd fabrle cov
num bratded BX. New--$1 cred. =1 stranded and tlnned. Enclosed in heasy
e DM 21-B DYNAMOTOR- .14 V. inbut. 335 V. outer rubher jacket. lleavy hrass 14 contaet pluks

¥ on elther end. tahle 1< I*_0.D. xhpe. Wi—110
(LK &, COLUHL fn]T,p,l,:l:;lm.\".hle‘ll‘::f,l-ﬁ;g\q;"”" Lhs. New. 100 foot colls—$7.7.

YNA - 287 NEON BULBS G.E. type NE-i814 W. Auto
. _D'o \_M%T%S ‘Ilnpm By Tmyonet hase. 10 for $1.75.

TG-10 PHOTO ELECTRIC KEYER—Useld hy
Army for code practice. A hlgh galn 25 watt heavy
duty amplitice with photo cell Input. May g
verted 1o PA or Phono amplifier. 17
2ANNT, 2-6L4, 1-5U4G and 1-023

RHOMBIC FOR LOW-BAND TV |

P?  Please outline a horizontal rhombic
antenna Suitable for recetving TV sta-
tions on channels 3 and 5. This is to be
used with a receiver with 300-ohm an-
tenne input terminals.—J.W., Randolph,
Wis,

A. The sketch shows a rhombic suit-
able for any low-band station. This 5

antenna should be terminated with two T mbunt ke Nhbe, Wi AD e SCR-522 POWER PLUG AND CABLE--Iloused
390-chm 2-watt metallized resistors. A L .59, in aluminum BX. 312* long 12 conductors. Shpg.
matching section composed of two 34 * M--g o "‘MOT“_'"\'"" B Doy 'm‘;' . }:‘f’@’#ﬂ’.ﬂ@_““ﬂﬂ;ﬁﬂt mierophone t¥pe. 10 for

= P | G £ Ui, 1D BT SO0 (b oL 95¢: TELEPHONE JACKS—To fit PL-68 plug.

inch lengths of No. 12 wire spaced 4 o DM.34 DYNAMOTOR—Input: 12V. @ 2.8 Amps. Vane! mountlng_tspe. 10 for 88e.
inches apart and two 34-inch lengths of Output: 3% V. @ 80 Ma. With filters and plug. ® CIRCUIT BREAKERS—G.E. type AF-1 230

\ ; 2 ¢ Shpk. WL—2 Lhs. Good condltion. Used—$1.59% V. \4,’ 3% Amps. Xingle eircuit, Overall size: 3*
3/16-inch tubing spaced 2 inches apart. Vrand New—$2.19; X T VLT x 6 Nhor WL-di Lbs New 3485
The sections are connected with 2 Output: 623V, @ 225 Ma. SIghtly used. Very

inches of No. 12 wire. The tubing con-
nects to standard 300-ohm line.

o DM-35 (12V) AND DM.37 (24V) DYNAMDTOR— Sa. Type M, 130- ’"‘ V.A,C. 20 Amps. 2 Doles!
good condition. Shpg. Wt.—12 Lbs. Fach—$1.95.

MODEL ODM-36-0 (W.E) DYNAMOTOR—In-
puts 28V. @ I1.4A. Quiput: 220 V. @ RO Ma. with
:1) ; slml. in goed conditlon. Shpg. Wi.—7 Lbs.

nly—

NAVY TYPE DYNAMOTORS. High efficlency PM.
leld unlis. May be used on 6 V.D.C, with 14 outpin
voltage ratings. MODEL %516 REC.—Output:
275 V. @ 110 Ma. Input: 12 to 24 V.D.C. Shpg.
Wi. 10% Lhs. Selling for—$2.50: MODEL 8515
TRANS. —Oul?ut 500 V. @ 50 Ma. Shog. Wi,
10% Lbs. Selling for—33.50. The above are new
In cartons.

CONDENSERS—1 + 1 Mfd, 115 Vae.—29¢; 3
Mfd. 330 Vac. —49¢: 1 Mfd. 1000 V.D.C. Oll. 6
for $1.00; 2 Mtd. 600 V.D.C. Oll. 6 for $L.00:
4 Med. 800 V.D.C. Paper. 3 for $1.00: .1 Mfd.
2000 V.D.C. OIL 3 for $1.00; 3 Mfd, 2000 V.D.C.
0ll. 2 for 3345 3 Mrd, 2500 V.D.C. 0il l-.leh—
32.49. 8 Mfd. 2500 V.D.C. Oil Each—$8.50;

2 Mfd, 5000 V.D.C. Oll, Each—3$9.50; Flltcr
Strips—(2) 8 Mrd. PRR type 450 V.I.C. con-
densers. (1) 6000 Ohm 20 V. resistor and a few
ceramics all mounted un a small bakellte strip.

Overail size: 27 x x llA" Shpg. Wt.—2 Lbs.
New—S$1.75.

FABRIC LOOM—\Weather-proof. Ideal for aleey-
ing on T.V. and FM antenhz lead-ins, thru sky-
lizhts and around corners. I.D. %" %" %"
(Speclly slzel 50 feel, any size—$L.45.

TIgRDAT MIKES—T-so {Shure} New In cartons
—350¢

KIT8—Ceramic infulators—assorted popular types.
New and usahle. Shpg. Wit.—4 Lbs. 15 for 59¢;
Iathtuly condensers—multiple and single unlts {n
agsorted voltages and capacltles. Shpg. Wt.—3
Lhs. 15 for 79¢; Cuarbon resistors—assorted sizes.
AUl new. Mostly Insulated. 100 for $1.95: Mica
condensers—assoTted capacitles and voltages In
sliver and ruby mica. 100 for $2.95: Ceramicons

—1.0_Mmf. to 1000 Mmf. In assorted voltages. 100
!or $2.95; Fllter condensers—all new and usable,
10 for 95¢; Hardware—standard nuts. bolts,
washers. ete. 3 Lhs. for $1.29; Tube sockets—all
types and slzes. New. 20 for 95¢: Coll forms.
Vurious types and sizes. 15 lor 45e.

Write for free copy of UNITED SURPLUS new
catalog!

1 New. 3 stripa for $1.0

¢ METERS—A.C, Vol lmeur {0-130) 3" round.
G.E. ucllc:oulaxm]y (-hlmdedoi New—1$3.00; l)!.'."
Ammeter. 30 on scale, 50 mv. movement)
round. G.E. Less shunt. New—S$1.95: D.C. Volt- UNITED SURPLUS Surprise ’‘Package’...$1.28
meter. (0-300) 3% round Bakelite case Sun MIg. More than 10 Lbs. of assorted electronic units and
1000 o/p/v. New—$2.75: Output Meter. 0-10. Darts.
Weston #507 2" round Bakellte case mounted In
portahle wooden case. New—$2.39; RBlas Meter.

% BY POPULAR DEMAND!!

A Quantities are limited—order now! Prices suhjeﬂ.

2 4" SPREADERS POLE (1-97-A) Zero center Marlon 3" round meler to change wlithout notice. Minimum order—$2.00.
l READER Y= mounted in & sturdy steel case, 5" x 4%~ 350, deposit required. Italance U.0.D. All orders
. Reads 115 V.D.C. or 100 Ma. D.C. each nlde of shipped F.0.B. Chicago.
390n /2%
T iy TED SURPLUS MATERIALS
2410" [ 37167 TuBING Y UN'
2"SPREADER

314 S. Halsted St. Chicago 6, Il

3000 LINE

MAY, 1949
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Radio-Electronic Circuits

76}

ALL THIS---- AND MORE, TOO!

For speady service, down-to-earth prices, top
quality=it's SENCO every tims. Yes, you get

more at SENCOI
TUBES! TUBES!

All Brand Now! R, M. A, Guarantes!
tmmediaie Dulivery! ladividualy Carloned!

Lots of Lots of
10 10

Type Each Each | Type Each Each

0Z4 69¢ 59¢ | 6USLT 40¢ 29¢
1A3 45 39 U7G 35 25
TASGT 59 49 | 6VSGT 59 49
1C56GT 69 59 |6V6GT/G 445 39
1C76 64 58 4GT 69 59
105G 67 60 | 6X5GT/G 49 39
107G 69 59 |6Y6G 71 63
1F7 79 69 |TA4 53 43
ILCé 69 59 | 7A7 59 49
1LDS 69 59 | 7B 49 44
1LH4 69 59 |787 49 44
ILNS 69 59 | 788 69 59
1L4 49 45 |7C5 55 49
IPS 59 49 17Cé 47 44
1R4 69 59 |TH? 49 44
1R5 55 49 |IX7 49 44
185 58 48 | 7Q7 69 59
1T4 69 55 | IXT(XXFM)} 44 35
1T56T 59 49 Y4 44 35
1U4 49 39 |12A 79 &9
v 45 39 | 12Aé 29 25
2A7 32 25 |[12A8GT 35 28
2ES 89 79 | 12ATé 50 45
2X2/879 35 29 | 12AUé 65 55
4 49 39 | 12AVé 49 39
3B7/1291 59 49 [ 12BAS 50 45
3?5 55 49 | 12BEs 50 45
354 55 45 | 12Mé 39 34
3v4 79 69 |12J7GT 45 39
5U4G 50 40 |12K8Y 35 25
S5W4GT 39 34 |12Q76GT 45 39
5Y3G 42 37 [125A7GT/G 40 32
5Y3GT/G 40 33 | 12SF5GT 40 32
5Y4G 39 32 J7G6T 55 49
523 59 49 |125K7G6T/G 45 35
5Z4 59 49 |12SL7GT 49 43
6ABS5/6NS 99 89 | 12SN7G 49 43
6ACS 69 59 1252761'/6 40 32
6AC7/1852 79 69 25R7 35 32
6AHS 49 39 (1223 55 49
6ALY7 69 59 | 14A7 65 55
6ANS 65 55 | 14B6 59 49
6ATS 49 39 |14Q7 65 55
6B4G 89 79 | 1978 29 79
6BAS 49 39 | 24A 49 39
6BE6 49 38 | 25L6GT 55 45
6BG6G 29 89 [25Z6GT/G 45 39
6BH6 79 69 |26 32 25
6BJ6 59 49 |27 45 35
6C4 29 25 [32L7GT 52 48
6C56T 40 35 [35L6GT/G 45 39
Dé 49 45 | 35W4 43 40
6F5GT 55 45 |35Y4 43 40
6F6GT 45 39 | 35Z4GT 49 45
6F7/VT70 39 29 |35Z56T/G 43 139
666G 59 49 |35Z6G 43 39
6H6GT/G 43 36 |35/51 442 37
76T 42 38 |36 5 29
6K6GT/G 45 39 |39/44 25 19
76 50 41 |43 54 47
6KIGT/G 49 239 5 49 39
6N8 69 59 | 45Z5 59 49
6L5G 69 59 (47 49 39
6L6G 93 84 |50 1.49 99
6N4 49 38 | 5085 42 32
6P5GT 55 49 | 50LéGT 50 45
?76 5] 47 |56 55 45
63A7GT/G 44 37 |57 45 39
D7 49 39 |58 45 39
6SHIGT 40 32 |75 59 49
6SKIGT/G 49 39 |76 49 45
6SL7GT 49 4 7 35 27
6SNIGT 49 47 |78 49 39
652761/6 44 37 |80 40 38
6SR7 43 35 |81 1.49 99
6857 59 49 (85 49 45
6SV7 55 49 (99V 35 25
6T8 89 79 | 99X 35 25
6U5/6G5 67 59 |NTZGT/G 79 69

POWER TRANSFORMERS uovm 20

80 mll—6.3V @ 3.3 amps 3V ,u,.,',,,,,,,_

@ 3 amps 700V $2.65 ed, flu

100 mil—6.3V @ 3 nmpl—-u\' @
2 amps 50V (.T.

mount.

120 mil—6.3V @ 3 smps—5V @ 2

amps TOOV C.T. ..., 000 .. 295
150 mit s’i\' (b 4 amps—3V @ 3

amps 750V C .39 g -
200 mil—6.3V (ti) 3.3 nmpn— Vv @

3 amps 815V C.T. 4.25

Write for Ow Fr« Crrcularl L

MINIMUM ORDER $2.50
WNEN OlofllNg—send 25% deposit for all CPE
sh nel =
refunded. Orders without postage will be lhlnpe‘d ex-
Press collect. All prices F.0.8. New York City.

[SENCO RADID ...

er' H, 73 West Broodway
I/ Mew York 7. N. Y. Tel. BEekman 3-6498

1-TUBE RECEIVER

Using only one tube, this receiver
operates from 117 volts a.c. or d.c. or
from batteries. A 1.5-volt filament bat-
tery is used at all times. A two-circuit,
three-position reotary switch selects
battery or line operation. In the center
position of the switch the set is turned
off entirely.

:HONE JACK
v
|4_.

| 3°PM SPKR

IEE"

100MA SEL RECT
AC/DCCH

= B
+ +

v
L9 onE F20F .

= 159
+T 2P3pOSSH |

W
—th

nvac

The circuit is a grid-leak detector
operating directly from the standard
antenna coil. A 100-ma selenium rec-
tifier is used in the a.c.-d.c. power sup-
ply. A small PM speaker is built into
the set, but a circuit-transfer phone
jack provides for headphones. When
they are plugged in, the speaker goes
off as in most communications re-
ceivers.

An antenna is necessary for best op-
eration. An automobile whip works
nicely but almoest anything will be
satisfactory.——JOHN S. ZVvERLOFF

BALANCED DETECTOR

Some audio amplifiers which have
push-pull from beginning te end give
excellent results. It cccurred to me that
a balanced AM detector would work
better with these amplifiers than the
usual single-ended one. It would require
no phase inverter and would have the
inherent advantages — distortion can-
cellation and so on—of any balanced
circuit.

]

m300K

E BALANCED

f-—z
OUTPUT

==

+280V0C

The diagram shows the best one
found so far. It is an infinite-impedance
detector with the load divided between
plate and cathode circuits. Because the
infinite-impedance characteristic makes

| for a minimum load on the tuned ¢ir-

i
|
{

|

cuit, selectivity is often encugh to al-
low omission of an r.f. amplifier stage.
In my location, four high-power sta-
tions can be separated without any
difficulty with only a 68K7 feeding the
detector. FrRANK S. GUE

(The circuit looks useful, but may not
be as selective as suggested. Two of the

Edmonton stations have 5 kw, cne 1 kw,

{ and only one 50 kw of power.—Editor)

www americanradiohistorv com

Technical Bulletins

EACH $1.00 Postpaid  Foreign $1.25
Electrical Design and Construction

These bulletins give you easy, accurate, depend-
uble methods of designing and building ‘electrical
equipment. You just follow simple charts, tables
and step-by-step instructions that tell how to
figure correct size units to meet specific require.
ments.

106 Rewlinding Electric Motors-— Enables anyone
without electrical training to locate trouble. re.
pair and rewind a.c. or d.c. motors and generators
of all kinds ; how to figure wire size and wind coils.

111 Transformers--How to design and build all
types and sizes of transformers including specials
for Neon tiubes and ultraviolet lamps. Fasy meth-
ods of determining core dimensions and wire size.

152 House Wiring--Safe. approved way to wire
new and old buildings. Shows many different cir-
cuits. Explains how to use latest type of materials
including fittings, fixtures. Also gives estimating
methods.

101 Resistance Wire—How to use Nichrome and
similar wire in heating devices, rheostats and re-
sistance coils. Figuring wire size and length ; how
to wind clements and test. Also supply directory.

113 Solenoids & Plunger Magnets—How to make
these a.c. and d.c. magnets having movable
plungers to control vther equipment, How to figure
dimensions, plunger stroke, wire Size, etc.

112 Electromagnets—How to design and build all
types and sizes for a.c. and d.c. How to figure
lifting power, wire size.

148 Relays Designing and building a.c. and d.c.
relays of any size for varivus purposes where
small currents and voltages must control heavy
circuits. Includes control systems for motors and
machines.

137 Meters—Designing and building ammeters.
voltmeters. wattmeters, for a.c. and d.¢c. Includes
comblete information on calibrating.

127 Small Electric Light Plants—Easy-to-build,
low-cost installations for cottages. camps, etc.
Includes a 110-volt, seven 25-watt-lamp system;
also a 6-volt system using auto generator.

151 Electric Power from Streams—How to survey
streams, estimate requirements and available
power, design and build dams, select and install
the control system and electrical equipment.

161 Burglar Alorms & Time Switches— Dependable
types for various purposes. ‘I'ime switches made
for alarm clocks and arranged to contro) lights,
sprinkler systems, motors and other devices.

144 Choke Colls--How to design and build for
many different purposes. How to use these instead
of rheostats for voltage control, safely and with
much less loss of electricity

131 Remote Control of Electrical Devices—Cir-
cuits and applications. How to use telephone dial
and Stroger switch. For experimenters and model-
railroad switching purposes,

134 A.C. Electrical Experiments — Fascinating,
harmless exDheriments for education and entertain-
ment. Also practical uses.

—— S — S — — — S S — il —

TECHNIFAX,

Enclosed find $_________ for which send the following
Technical Bulletins at $1.00 each (Forsign $1.25) as
indicated by numbers:

110 N. Fronklin St,
Chicage 6, lll.

Nam.
Addrest
City & State.
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Radio-Electronic Circuits

AN AUTOMATIC BUG

The electronic keyer described in the
nagazine Dreak-In (New Zealand) is
simple and easy to build and operate. The
schematic and construction details for
thekey areshown. After constructing the
mit and key, adjust R1 and R2 so their
full resistance is in the circuit. Apply
power. V1 xhould be cut off and the re-
lay open. Throw the key to DOT posi-
tion. The voltage should be equal on the
plates of V1 and V2, If it is not, substi-
tute other 0.1-pf capacitors for C1 and
2 and other 100,000-0hm resistors foi
R4 and R5 until the plate voltages are

EQUIDISTANT
INSULATION | +
r=° oar
| ' !
$ :

T

S
bkt
=

'I\V\l

\

LASH CONTACT
CONNECTING C3

: DASH

-
\ TENSION SPRING

B HINGED ARM SAME AS
MECHANICAL BUG
ORDINARY PIVOT BEARING OVER AND UNDER

equal while making dots. When this is
done, the length of the dots and the
spacing between them will be correct
for standard sending.

Move the key to pasH. This places
C3 in parallel with C2 and causes the
relay to stav closed for three times the
length of one dot. Check this by meas-
uring plate voltages, One section should
drop by one-third and the other increase
by one-third the rvesting plate voltage.
Adjust the value of C3 until this con-
dition is met.

[ a——% B+200v
110 . o & Jisk/w
| KEYED s
CIRCUTY EISEERTJE):T 320k /1W
L= ~
vl (-4 (]

| 2
10CK 100K 100K $
; R4 RS
$ | R 3
200K 200K ¢
AL
o »

Speed is increased by decreasing the
values of rvesistors R1 and R2 simul-
taneously.

The keyed cireunit is controlled by a
sensitive relay with normally-open con-
tacts. R =hould have a resistance about
ten times the resistance of the relay coil.
V1 and V2 may be any receiving-type
twin-triode with separate cathodes or
two separate triodes:

The kev ean be made in any conveni-
ent form. It can be built around a dis-
carded “bug.” Contacts common to A-B
should be open and the X-Y centacts
closed when the arm of the key is in the
normal position.
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EVERY SERVICEMAN

CAN

Features:

meter.

*®
& Beautiful

all operating

THE NEW MODEL 770—
An Accunrvate Pocket-Size

VOLT-OHM MILLIAMMETER

(SENSITIVITY: 1000 OHMS PER vOLT)

Compact-measures 334" ¢ 5%” 1 2%°. .
: l*hp'lal!sl. dcsig!n vy aecurate 1 Mil. D'Arsonval Lype

@ Same zero adiustment holds for boti: reslstance ranges.
It Is not necessary to readjust when switchlng from one
resistance range to ancther. This Is an impertant tlme-
saving feature never before Included in a8 V.0.M. in thle
price ranke.

Iloused 1n round-corneted. molded case.

black etched panel, Depressed letters filled

withy permaneat while. insures long-life even with con-

slant use.
Snecnlncahor\;: 6 A-‘C. VOLTAGE RANGES: 0.15/30/150
015003000 voits. R
go -c. VOLTnc.vE RANGES: 0-71% 15 75/150/750/1500
wolts,

4 D.C. CURRENT RANGES: 0-11%4/15:150 ma. 0:-112 Amps.
2 RESISTANCE RANGES: D.500 ohms. 0.1 Megohm.

The Model 770 comes complete with
self-eontained batteries, test leads and

90

130

instructions

We inanufacture a €ompiete line of radio test equlpment.

MFD. BY

2%

write Dept. RC.3 {or FREE catalog today!

SUPERIOR INSTRUMENTS CO.

227 Fulton St, New York 7, N. Y.

at your reqular jobber

-

WHIP ANTENNA FOR MOBILE |

AND STATIONARY USE

MI*-48  Mast Tase Monnting  wlth
heasy vertical coll sprinc. Insutaled at
ton to teceive Mast Scetlon MX-53
Muat Base only $2.95

MANT BECTIONS: For alave MP-18. F
ubukir sieel. eonper coated. painted
n 3 toot sections, Iuttom section M=-53 can e used |
) any length. N> 2-31-50-49 ror taper. Serew-in |
Ixpe. Any Seetlon—Yrice .50 each |
TRANSFORMERS—110 Yolt 60 Cycle Prima;ies: |
N 2

|

21 Valv 2 amu. 5 or 5
see, 1419 or 28 Velt 7% or 15 amp.
Re 12 Vot |1

amp.
See. 24 Volt 1 amp. 1.95 |
See. 24 Volt .5 amp. 1.50
Moo, 36V OALC, LG amp. 2.95 |
VT —60 MA 6.3 V. 5 amp.. 3V, 3 amp. {
Tet-e 2.45 |}
VOT-—% MA 6.3 V. 1 amp. V. 3 amp
S ILE- ) 2.95
£OU VT MA B3 V. 6 amp. % V. 3 anp. |
= RRE 4.7%

115 V.A.C. 60 Cycle Input TRANSFORMERS: |
Ll !

thutnut 1] ) VoIhe ut.

RECTIFIER UNIT
110 Valt 66 cycle input: output 12 V', D 10 amps. Can
e used o charde batterles or operate DC eanlpment.
Electronle Tan. mfe. Priee--NEW $29.95

NEW TELEVISION
ANTENNA ROTATOR

Ldeal reversinle motor for rolating all
pes of antennus al the top. Welghs
nly 4% |hs. Slze: 74" L. less shaft,

ieaT box and Mue.: 1%” x 3% ", Mator

slze: 5" | " 1 Shaft size:

4
"X 127 threaded. Uperates from ¢
¥, De2 amns 4.3 RIM or 36 V. AL,

Toraue: {0 Ibs. per inch. I'rlce. $8.95
TRANSFORMER  For unove Hotator

110 Volt 60 cyele 1'rimary: 36
V.A.C. Sec. I'tice - $2.95

ANTENNA POSITION

” INDIC ATOR—1dcal for Indleat
o ing direction of antenna from « remote

p position. U"nits are same as illus

y & trated and have 0-360 dlal scales
& Complete with two autesyns and 12

. Volt 60 evele trans.. and wiring
- hustruetlons.  Priee $6.95
SELSYN MOTORS:

15 Volt AC 60 evele, Njze V 7C-¢4248 3%” x 5%”. Can

be used to turn small antennas or for Positlon indleator
systems. I'rice per I'alr $5.95
Belsyn Iype 21IGE—Can be used as

antenna position Indleators. 110 YVolt l

60 cyele. instruethons. Normally op-

erates from 57.5 Volts 100 cycle

Price per Palr $3.00

er ot MA) Inchules 6.3 V.AC.

Da Voa. . winding at 4 amnps
Quiput: 600-0-600 V. A.C. at 250 MA. | .

s: 12 VLA, at 3 amps & 3 V.A4S at 3 amp
I'esigned for Army surplus Transmitters, =11-108 $6.90
o 250-0-250 VAL at 60 MA. 24 VA at
A 3 V.AC. at i amps. Designed for Army syr-
plus Recelvers. =10-10¢ 3 $3.00

TRANSTAT VOLTAGE REGULATCR
For 60 evele AC voltage regulation. 103 V—126 V at
17 amps. I'rice; NEW $9.95
DYNAMCTORS
INPT'T QuTrerT STOCK NO.: 'RICE:
v.one 4530 V. 60 Ma 1y 9450 $3.95
w. blower

Vo 220 V. 10 M D o2 3.95
L L] 440 V. 200 MA ) 40 795

V. SR oY 1 94 793

: 21V NC F/Ne 19MARKL 185 = a.50

Vol (R LR 1" 101 2.95

22NV DC S0 V.50 MA 1"34701 1.93

C F Comm. Re-

ceivers M 32 1.9%

1 NC 230 ¥V, 100 ATy byMo20 3.95
V. DC 440 V. 40 MA—
and 220 V. 100

MA n 4 9.95

8 V. DC 400 Cyele Inverter Ma-140F |
{ltecondltioned) 14.95

Address Dept. RE o All Prices Are F.O.5.,

www.americanradiohistorv.com

MOTORS:

6 or 12 Voll MC-DC [leavy Duty reversible Motor with
57168 x 7/16" shaft. Priee: New d..3232.95
6 VoIt AC-D° Motor-—~ideal for auto fans. odels. erc.
Rhalt 14" x ", Used—Tested . . 81.50
Model Alotor- AC-DC %~ double end shaft
WX 1T 1L I'riee $1.50
Iearlng  Motor, approx. 3500
shaft: 37187 x 5", Motor size: 12~
N. Conwverled t¥he. Price A — §2.95
1land Tool Molot—12 VeIt AC-NC—5600 RPM. 3%" I, X
177 riu. with splined shaft %X~ D x %~ L. I’rlce §2.95

DYNAMOTOR 1'se Tour electric shaver In Your ear!

12 Volt

Iynamator will supply 110 YVelt 100 MA from 6 VDC

and will operate most t¥ypes of AC-DIC Shavers. Normal

?‘m;ra\lon 12 VDC inpui: 220 V.
Tice

Limo, Ohio » 25% Deposit on C.0.D. Orders

FAIR RADIO SALES

100 M.A output, s

132 SOUTH MAIN ST,
LIMA, OHIO



www.americanradiohistory.com

I¥s those

man
vears of TAC

anfenna engi-
neering and
craftsmanship
that show up on
the TV screen!

Type 445 High-Fre-
quency Adapter.
Covers Channels
7:13. Attaches
mechanically and
electrically o any
300-0hm low-
frequency antenna.

Type 945 Extro-
High-Gain High-
Fregquency
Adapter. Chon-
nels 7:13. Used
alone in high-fre-
quency oreas.
Attaches
mechanically
and electrical-

iy to any 300-
ohm antenna.

EHERBURMNE
N. T

e

Radio and

4 "P !ﬂi!mnlr Equipment

In Canada: Stromberg-

Type 925 High-Low
Bond Antenna. Cov-
ers 13 TV channels.

Independent ori-

entation for each
Section-
alu-
minem most.

section.
al 10 f¢.

Hardwoare,

Type 940 Extra-High-
Gain Low-Frequency
Anteana. Channels
24, For weak signal
areas. 15° mast. All-

aluminum. Hard-

Catalog on request. i}
Ask our jobber o show

TECHNICAL APPLIAWNCE COEP.

arisen Co.. Ltd.. Toronte 4, Ontarig

Radie-Electronic Circuits

LOW-YOLTAGE RECEIVER
This receiver operates with a B-volt-
age of only 1.5 and A of 4%.
To make the tubes operate with the
low plate and filament voltages, the
suppressors are used as control grids

and the control grids are tied to the |

screens, Standard plug-in coil assem-

blies are used.

2.5MH
I‘ - m— 1" ]

6J7/657t¢2
1:3AF TRANS PHONE JACK
v, _———

The 0-10 voltmeter is used to keep
check on the condition of the A-battery.
The 50-ohm rheostat should bhe ad-
justed for whatever filament voltage
gives the most efficient operation. The
original receiver used 6J7's; but if 6S7's
are available they should be used, as
their 0.15 ampere filament current is
only half as great.——John S. Zverloff

AUDIO FREQUENCY METER

The audio frequency nieter shown in
the diagram measures tones from 4 to
40,000 cycles. It is a simple bridge cir-
cuit with one reactive arm to make it
frequency sensitive. The indicator is a
6E5 electron-ray tube. The potentiom-
eter should be linear. It can be calibrat-
ed with a standard audio-frequency os-
cillator. If no oscillator is available. a
microphone and amplifier—with known
frequency sources such as a frequency

record, tuning forks, or pitch pipes—
may be used to obtain a fair calibration |
curve.
ok 6ES IMEG
08 2| A B2tov
I
T :. S| 500 | 3
¥
4 6MEG [$
= )

To measure the frequency of a tone,
feed it to the input terminals, neither of
which can be grounded. Adjust the cali-
brated potentiometer for widest shadow
angle on the 6E5. D. Bosman

AUDIO EQUALIZER

The equalizer shown in the diagram
will boost or attenuate bass and treble.
There is no interaction between the con-
trols. Because of the 68J7, there is con-

- o A —
65J7sL .ozlzrou .om—l -
3 Ik .
=] 1. 2MEG i

o 4
-t e TRES
470K dﬁ | S -
2 200K £ 8a5S

- SER | —a

47K g 006

g

<

L

r
= B+ 250 J50v =

slderable gain, and therefore the unit
may be used as part of the low-level sec-
tion of an amplifier.——Lecon AMedler
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An Invitation To

INVENTORS

Here is the rare opportunity that inventors
hove been waiting for—to show their in-
ventions at their own exposition and get
attention and interest from the public and
industry. The primary purpose of this Expo-
sifion is to aid inventors in the promotion of
their ideas to public and industrial leaders.

A

First International
Inventors Exposition

Sponsored by the American Inventors Association

The International Inventors Exposition is
open to any inventor who has any invention
— regardtess of kind or application — which
has merit in the opinion of the Exposition
Committee.

In order to make it possible for private in-
ventors to exhibit at the Exposition on an
equal footing with commercial entrants, the
Al A (American Inventors Association) has
made special arrangements for them to join
the Association and present their exhibits at
a greatly reduced fee,

GRAND CENTRAL PALACE
NEW YORK CITY
June 4-11, 1949

This is the first time that inventors from all
over the world have had the opportunity to

| not only show their ideas and products but
also gain recognition for themselves.

For complete details and entry application,
write, wire or phone the
Exhibits Committee
INTERNATIONAL
INVENTORS EXPOSITION
. Parlor B Shelton Hotel
525 Lexington Ave., New York 17
Plaza 9-5848

Remember -the Exhibition dates
June 4th to 11th.

All Inventions Fully Protected
Get Started in Radio
10 “HOW-TO0-DO-IT” BOOKS

Get a solid foundation in radin hv
means of these 1 nmely text hmlks
us-

Fach clearly written profusels
0

he

w1t for reforenie —ides
1 hibrary. Your mm
it

5 BOOKS for 50c
10 BOOKS for $1.00
Sent to You Postpaid

NoO Make Four honary (Lem.ng Terms)
! nouu snort wave Sets No. 6— ave Fun
No ake The With R.'nho
Most Puoular Allw“a 1 No. 7—
and 2 Tube Recewvers
| No. 3_Altermating Current  No.
for Brainnery N
| No. 4—All About Arrials
No. S—_Beginners' Radio Qice

How To Read Radio
D-auram!

—Radiwo for Beginners
0. 9—S|mnle Electrical Ex-
pernments
No. 10.=Trievision

Rem:t by eV Ol’!lll‘—!
~eT \d cash or stam

RADIO PUBLICATIONS
S 23M West Bway.

ster letter if you

New York (7)

RADIO-ELECTRONICS for
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~ Amatewr

GETTING STARTED ON 160

Now that a portion of the 160-meter
band is to be opened to amateurs, many
of them are looking for ways of getting
their rigs into operation on this band
with the least amount of trouble. A
frequency-halving circuit and a method
of loading short antennas for 160-meter
operation, described in QST, will permit
hams with 80-meter crystals to get on
160 without buying new ones or putting
up another antenna.

10upf

—Hh——
Z5MH 00 ZMICA | T
somxmaL = ¥ v
—=Y \3 250upt
:. Cr E L,
D00 ATKSIW %

T eN7TE ] —— |
| {5t izuvm | [H——
L e —— | ey
420 = [
o T
8+300ve——-—rr
Fig. |—1t60-meter exciter uses 4-mc xtals.

The frequency-halving oscillator is
shown in Fig. 1. It consists of a Pierce
oscillator V1 controlled by an 80-meter
crystal and of a tuned-plate self-excited
oscillator V2 operating in the 160-meter
band. The v.f.o. locks in with a sub-
multiple of the crystal and is stabilized
by it. [

The plate coil has 38 turns of No. 20
d.c.c. wire, close-wound on a 1%-inch
form; and the grid coil has 24 turns of
No. 26 d.s.c, close-wound at the bottom
end of the plate coil.

ES- res
r_ A/4 ON 160 METERS

160 METER TANK

Fig. 2—Loading the 80-meter Zepp on (60,

The output is sufficient to excite al-
most any of the beam-power tubes
normally used in crystal oscillators. The
unit can be coupled to the grid of the
crystal oscillator, in the rig, through a
blocking capacitor or through link cou-
pling.

CAUTION; [t may be necessary to ex-
periment with the value of the 10-ppf
capacitor between the grid of V2 and |
the plate of V1. If the coupling is too
loose, the oscillators will not lock; if
it is too tight, the crystal frequency |
may vary when the variable oscillator |
is tuned. Adjust this circuit while
monitoring the signal.

Fig. 2 shows how an 80-mecter Zepp
can be used on 160. The feeders are tied
together at the transmitter end. Almost
any antenna can be used if the sum of
the feeder and radiator lengths approx-
imates one-quarter wavelength on 160
meters. The system is tuned by an 80-
meter coil and a 50-uuf variable capaci-
tor in a series resonant circuit. The
plate spacing of the capacitor should be
sufficient to prevent breakdown. [

MAY, 1949

TOWERS

FOR

TELEVISION
ANTENNAS

OF
SPRING-TEMPERED >
AIRCRAFT -‘.
ALUMINUM
CLEARER »
BRIGHTER

PICTURES
AT GREATER DISTANCES

P

: !
) {!
) A
> /i
; .
® HEIGHTS TO 120 FT. a
® INEXPENSIVE .
® ATTRACTIVE .
® STRONG 2
® LIGHT ($1 PER FT.) ‘
® PERMANENT .
® EASY TO ERECT %
e
Dealer Net

Part No. Price
(T-6)-6’ Tower Sect. /
K.D. W /Bolts $6.30 !

(K-L)-Basic Kit (Base %

Top & Mast %

Brackets) 315

{M-12-1) 12’ Mast
2”7 Alum. Tubing 6.75
— + —

F.O.B. factory—Include check or
designate C.0.D. shipment

SATISFACTION GUARANTEED

ALPRODCO, Inc.
DEPT. R
MINERAL WELLS, TEXAS

www americanradiohistorv com
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TELEVISION
RVICING at a

Features:

WIDE BAND VER-
TICAL RESPONSE
FLAT TO 750kc
DOWN 3db
AT Imc
VOLTAGE GAIN
OF 20 AT 5mc

The R.S.E, AR-3 Scope has been built by
Armstrong to our rigid specifications. It's o
complete unit that embadies standard hori-
zontal amplifier and sweep circuits with
normal sensitivity.

AR-3

The case is 8" high x 57 wide x 14" long,
ottractively finished in ""hammered” opal-
escent blue enamel, Operates on

standard 110 volrs — 60 cycles PRICE
—40 waits, Tubes, 3BPI—6AC7 s 95
—65)7 —6X5—5Y3—884, In- 49__
structions included. Complete
specifications upon request. Satis- F. O. B.

faction or your money back. DETROIT

PUSHBACK

BELOW MILL PRICES!
2,000,000 feet—tinned copper —ali
Ist. class, double cotton serve, waxed
finish. Available 1,000 foot rolls.

22 gauge (6 colors) $3.98 rolt
20 gauge (6 colors) 4,98 roll
18 gauge (brown only) 6.49 roli

MIDGET I. F.
TRANSFORMERS

9”’9:'0«' At discounts
List $2.10 vp fo 86%
400-500 Kc range
1%* square, 3" high
hi-gain iron core.

INPUT—AB26
OUTPUT —AB27
Specify Type
Matched Egg Crate
Palr Dozen of 100
69¢ $3.95 $29.00
ORDER INSTRUCTIONS
Minimym order—3$2.00. 25% de-
posit wnh order required for all
Demand This .0.D. ents. Be sure tqinclud
Seaf of Quality sufficient postage—enxcess will be

refunded. Orders received without
postoge will be shipped
express collect, All prices
F.O.B. Detroit.

KHUIUSUPP[T &

ENGINEERING €O., Inc.

85 SELDEN AVE. DETROIT 1, MICH.

Try This One

RECTIFIER TUBE SOCKET

A rectifier tube socket connected as
shown will accommodate any of the
following tubes without a change in
wiring: 5R4-GY, 5T4, 5U1, 5Z4, 5V,
H5W1, 5Y3, 5Y4. This is a useful idea

POWER TRANS. SECONDARY

for the amateur or experimenter who
has a number of surplus tubes to use
as replacements.
E. E. BALbDwIN,
Grand Island, Neb.

EXTENDING VOLTMETER RANGE

Many owners of multimeters some-
times have to measure voltages higher
than their meters ordinarily will han-
dle. A simple way to extend meter
range is to use a test prod with a mul-
tiplier resistor built into it. A standard
h-watt resistor can be inxerted in the

| handle of most test prods, as shown in

the drawing.

TWIST & SOLOER - ___,.-MULTIPLIER RESISTOR

All

the
choosing the corvect resistance value is

information necessary for

the senxitivity of the meter in ohms
per volt, usually given in the maker's
instruction book. If the meter has a
sensitivity of 1,000 ohm=s per volt, for
example (tbis is usual), and you want
to extend the 300-volt range to read
600 volts, multiply the difference be-

tween the old and desired full-scale
reading~ (600 — 300 = 300) by 1,000
(300 x 1,000 — 300,000). For hest ac-

curacy, the 300,000-ohm resistor used
should have a tolerance of no more than
+ 1%. To make the original 300-volt
range read 900 volts, use a 600.000-ohm
resistor; and so on.

If you choose even multiples of the
existing meter scale<, you can read the
higher values simply by multiplying.
For instance, if the 300,000-ohm resis-
tor is used with the 300-volt scale to
read a maximum of 600 volts, just mul-
tiply any reading by 2. For 900 volts
maximum, multiply by 3.

Dox HUTCHINSON,
Troy, N. Y.

(If you use multipliers to read volt-
ages around 1,000 or ore, he sure to
get a high-voltage probe, one with suf-
ficient insulation to protect you from
arc-overs and breakdowns.—Editory

SOLDERING TIPS

It is a good idea to have a number of
different-sized and -shaped tips for your
soldering iron to take care of fine and
coarse jobs and to get into otherwise
inaccessible places.

A small depression. large cnough to

www americanradiohistorv com

S0UM Vainme Contrals (2e, W s 30,27
S Ougmt Tran-. 32¢, Push ol .45
GV aFa Oumputs 38e, Mkl il 43
A Fliter Chokes .26
I Wall Eniversal (meuts Translaner 75
Replavement 1-1° Trans, 456 K lnnuv ar Ol
Rhuelded 32
Same as abote bt anshicliol, m 223
Supethet Vintable Cond, $65mf 2-Gang . 30
TRE Variable Comd. 120§ 44¢ B bron .05
Mebsaner 12RAT se, Unils .15
Replacement 12887 Qs Ualls .10
Snlenna Laops Poim & Sec. 12¢, 19 for 1.00
Sctatis O Xtal Mikes W lta e oo 6,95
Artate DNCHZ Dynamie WG Grip 1o Talk
Chreapium Desk- sl 550
Astatic 01y Mike W/ Hawpldle
R Buttan Posh Switel 27¢, 5 for I Dl)
Saldetless Test 't in. Red o Blak 22
“d\ mnt il 1ai v Kets fu .|n
J . 5 a2
Male & emale, @ .25
ur wut §2¢, @0 fur 1.00
.25
[ .59
Fi-Starters .23
1 Wire Speake) 12
Ningls b Teln [H .03
Imknlllv rumunl \lruh .04
| A P \h steplione dyeks Open i nit A2
atie Diagrmms for Radins PREE: .50
vl Watt 1L FT Amplilie S Tobe M
[ P S 1HHNCh, W T \\ ired 22.05
Flunteseent Ballasi~ 0 Watt, ~in 1.95
l on €.0.D, Orders. Please Entlu!o Postage.
Send for Our Latest Barqain Bulictin
RADIO MAIL ORDERS
2 West Breadway, Dep’ RE, Y.. N. Y.

.-l:'-

SCR 522

Receiver ond Transmitter only

b VHF 100 — 156 MC

("‘/ T

Four channel crystal controlled transmitter
and receiver. Can be adapted to ham
2.meter bond or V.H.F. 2-woy taxicab mobile
y set. Excellent conditian.

PHADICK SALES CORP.
New York City

Price Complete with Tubes

A
T e -.'--.-:'-.’»-.'-:!':

P

)

with BIG

il 75 == SCREEN

Offering

{ii® 122" PICTURE TUBE
© 12 TELEVISION CHANNELS
© PICTURE-HOLD CONTROL

Other Modele Indude;
STMPRONY GEAND AM-
FM RADIO - TELEVISION-
FHONOGRAPH with
DUAL-SFEED RECORD

Sensotional MNEW

(| MIDWEST RADIOS
with DUAL-SPEED
Phonograph
feeotacoee oo aaty

- 1
MIDWEST RADIO & TELEVISION CORP.
Dept. T-389.909 Srosdway, Clntinnetl. Ohle 1

i

i i

Addven :

Cey. o _Tm=n__ State 5

Semw 4
RADIO-ELECTRONICS for
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Try This One

81

hold a drop of solder, in one surface of -
the iron is useful for transferring sol- ’ /
der to hard-to-reach connections.
N. SCHYEDMAN, |
|
|

Kew Gardens, N. Y. B :
]

COLOR CODING

Applying spots of colored paint to
resistors and terminals in a chassis is
often useful for coding. Instead of a
brush, use a pipe cleaner. It does not
have to be cleaned when the color is to
be changed. All that is necessary is to
elip off the end that has been dipped in
the paint. !

Gt INSTRUMENT

0. C. VIDDEN,
Fertile, Minn.

TEMPORARY CONNECTORS .

Small steel springs are very useful
on the experimenter’s bench for making
temporary connections between wires.
The ends of the two pieces (or more) |
of wire can be inserted between the
coils, If the spring is close-wound, it
will grasp the wires tightly. ® = {
The connections 11 p rove d
can be insulated
quickly by slipping
a small length of ESPEY
rubber tubing over 511 AM-FM RADIO
the spring and | |
wires. L

G. GARVIN, ] ] N .

South Dend, [mf.l ® Here is a fine radio, in chassis form, to please the most

discriminating music lovers.

PICK-UP TOOL ;

A wooden rod about % inch in diam-
eter and having a blob of wax firmly

® Easy to install in any console cabinet old or new, the Espey
511 AM-FM radio chassis embodies the latest engineering

stuck on the end is very useful for pick- refinements for lasting high quality and enjoyment at a
ing up small parts in inaccessible places price that defies competition.
oFF EtARdngeniis 'le;sg;?ﬁ(:.‘ Sluf;;grb ® Features, 12 tubes plus rectifier and tuning indicator;
Tiffin, Ohio drift compensated circuit for high frequency stability;
tuned RF on AM and FM, high fidelity push-pull audio;
LONG-WIRE ANTENNA 13 watts power output; wide range 12" PM speaker;.
I carry a 40-80-meter transmitter in smooth flywheel tuning; phono input provision;
my ca}" and frequently _mus't erect a separate AM and FM antennas,
long-wire antenna. To simplify erect-
ing and taking down the antenna I Other models available including 25 watt output,
use a deep-sea fishing rod and reel. Write Dept. K for your frec calalog.
A good length of strong fishing line .
is wound on the reel first. Then the end | Makers of fine radios since 1928,
of a 134-foot length of phosphor-bronze

(surplus) antenna wive is tied to the

end of the line and weund on the reel. E= 3 ] - MANUFACTURING COMPANY, INC.

On arrival at a location. I dismount
the reel from the rod and tie the rod 528 EAST 72nd SYREET, NEW YORK 21, N. Y. . TEL. BUtterfield 8-2300

to the side of the car (see drawing).

rire i . Aftords the aulekest and most prac-
The end of. the wire is passed through | Afords the auckemt A0 8 For be-
the top guide of the rod, through sub- | sianers or advanced students. Avall-
q N . able lupes from beglnner’s alphahet
( n [¢ , Anc d - 1o t¥picai messages on all fu .

sequent guides i into the car win 1 d| i snages \\pl;( flm =
. ne sipeed range o 3 o Alwa¥s

dow. Then, walking backward, I carry | (Jav--no GrM.

the reel, letting the wire pay out. | ENDORSED BY THOUSANDS! g : |
Eventually the wire is all unreeled The Instructograph Code Teacher ﬁ".@@

and I tie the fish line to a tree. The line | iorinfinicier ina '.3.‘.‘,'5&”2."."3';(;.‘37 o \Z
: ; ihout e
acts as an end insulator. To fold up | (o eifhanee Thegsnnds of sucerssful operators have

“cacquired code’ with the Instructograph System.

. . th 1 E
and move on, the process is simply re- | write today Sor conventent rental and Purchase Blans.

el WOPMDL H INSTRUCTOGRAPH COMPANY

Los Amngeles, Calif. 4701 Sheridan Rd.. Dept. RC. Chicaso 40, 11,

1R5 304 12SA7GT

155 vy 128K7G6T ¢
1Ty BATE 128Q7GT

iU 6B A6 {and many

S

3s4 6BEG others) each

fsumne ARV
E\ "’@““L NTENNE ,‘{ R — =
)
_ XMITTER LEAD — Sl |
RSJHROUGH WitiDOw r‘ISHHDD T_m/ 116D To TREE |
Lo dowene EASY TO LEARN CODE GREYLOCK
\ RADIO TUBE BARGAINS!
FISHROD ATTACHED TO DOOR HANDLE It 18 easy to learn or increase speed
with an Instructograph Code Teacher. GT, Glass and Miniature Types

L2

SPECIAL OFFER! All above types may be pur-
chased in lots of 100 assorted, at $35 per 100.

G6AKS 2E24

6AGS 6BG66 é 0

§)6 }49¢“ 1B3.8016 } 89 i

All tubes in individual cartons
TERMS: Net C€.0.D., F.0.B. NYC. MINIMUM
ORDER $5.00.
write for Baruain‘ Cataleg ©:5

Greylock Electronics Supply Co.

30 Chureh Street New York 7. N Y.

MAY, 1949
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4 TURN THIS
n PAGE UNTIL

YOU SEE THESE RED HOT
SPECIALS! THEN COMPARE

HIGH
FIDELITY

FM/AM CUSTOM CHASSIS

Complete with 12” Speaker & Dipole 13 Tubes
includes 2.8V6 PP for Power Output, driven by
a balanced Phase Inverter circuit consisting of
a pair of 8ATs's.—Phono Input & Selector Switch.
FM Coverage 8.8 MC—I08MC. AM/540KC-1700
KC. Response: 50 to 10,000 cps (3db down). 105-
125 Yolts AC. Underwriters

Approved Reg. List $169.00. 364
Write for full Specs. ONLY

Complete

TU BES
3525 GT... ................. $ .39
50L8 GT.................... .B9
128Q7 GT. ... ..., .59
128K7 GT..........vveiene.. .59

12SA7 GT.

45 RPM & COLUMBIA
ATTACHMENT

New play both
these new records
with this low priced,
Dual speed attach-
ment. 7 Gram Crys-
tal Pickup complete
with Permanent

115 Vol $1 495

PORTABLE

$13.95
pHoNoGRAPH $11-95
KIT-COMPLETE

We ware swamped lost
month when we ran this
speciol—Best Buy Any-
where—complete, nothing
else to buy. 2 Watt Amp-
Iiffier — 5” PM Speaker —
Complete Instructions,
Factory wired
and tested.

$‘| 3.95

Lots of 3. S12.95
CRYSTAL

Lots of 3

ASTATIC

Reploces 9% of all pickups

Low Output Crystals. Com-
257, Deposit —Balance C.0.D.

PICKUP
plete with H'dwre.

on market taday. Choice of
Special Only
| Dept.“R",170 Marcy Ave.,Brooklyn 11 .N.Y.

L-82A High Output or L.J0
3].69
Lots of 10............ $1.59
i

Station List

By ELMER R. FULLER

WITH the issue we are again print-

Freq. Station Location and Schedule
2.500 wwy WASHINGTON, D.C.; U.S. Bureau
ot \lund.-rds. continuous, du¥ and
3.3i0 YVIRO TRU]ILLI) VENEZUELA: 1700 o
3.370 YVIRT MAII;CGIBD VENEZUELA: 1730
3.400 YVSRW CARACAS, YENEZUELA: 0530 to
G200 0955 to 1430; 1530 to 2130
3.420 YV2RC ME]IIIDA. VENEZUELA: 1800 to |
3.440 YVIRU MRRACAIBO VENEZUELA- 0530
1o 0830 1030 to 2
3.460 YV4RP VALENCIA VENEIUELA. 1730 to
3.430 YV4RQ PUEHTA CABALLD, VENEZUE-
LA; 1700 to 2130
3.480 ZQ) JAMAICA., BRITISH WEST IN-
DIES: 1800 1o 1730; 1930 to 2200
3.490 YV3RS BAIHQUIS,TETO. VENEZUELA:
630 to
3.500 YVIRX CAl)lACAS. VENEZUELA: 0930 to
4003 1.,m 1o 2230
3.5t0 YVERC BAROQU METO. VENEZUELA:
1800 to
3.530 YV3RS CA o ACAS VENEZUELA: 0530 to
3.910 zar LUSAKA. NORTHERN RHO-
DESIA: 0400 to 0530 1000 to 1200
4.750 YVIRV MARAOE:IBO VENEZUELA: 0930
13
4.780 YV4RO VALENCIA, VENEZUELA: 1830 to
2130
4.780 HIAB BAHHANQUILLA. COLOMBIA:
1700 to 2
4.810 YVIRL MA‘HACAIBD VENEZUELA: 0330
2210
4.810 HIBB cu CUTA, COLOMBIA: 1700 to 2200
4.820 XEIG GUA ALAJARA. MEXICO: 2200
4.820 MIED CAL . COLDMBIA 1900 to 2300
4.330 YV2RN SAlN CHRIQSITOBAL. VENEZUELA:
10¢ t
4340 YVIRZ VOLERA. VENEZUELA: 1030 to
4.850 HICA BOGO‘I’A. COLOMIHA 1900 1o 2200
4.860 PRCS BELEM, BRAZIL: 0600 to 0700
g!)l)odlo 1100: 1530 to 2000 except
un.
4880 MIFH ARMENIA. COLOMBIA: 0600 to
220
4890 HICH BOGO‘I’A. COLDHBIA‘ 1300 to 2200
4.900 ZOW 0. CEYLON: to 0330
044 ln 1145: 2100 lo 214
4.920 CR7BU LOURENCO MAHQIJES MOZAM-
BIQUE;: looo to 1600
4920 YVSRN cAZR;oOAs. VENEZUVELA: 0600 to
4.940 HICW BOGOTA, COLOMBIA; 0845 to
1115: 1600 to 2315
4.950 HCSHC ngao \MBA, ECUADOR; 1800 to
4.950 zQi JAMAICA, BRITISH WEST IN-
DIES;: 1600 to 1730
4.960 HIAE OAZRTAGENA. COLDMBIA. 1600 to
4.990 YV3RS BARQUISIMETO, VENEZUELA;
1610 to 2130
5.000 Wwvy WASHINGTON, D.C.: U.8. Bureau
ol sllndnrdl: contlnuously day and
5.020 YVRO CARACAS. VENEZUELA; 2000 to
5870 HRN TEGUCIGALPA. HONDURAS;
0800 to 10003 1300 to 1500: 1800
to 2300
5.880 ZRK CAPETOWN. SOUTH AFRICA;
0315 to 08152 1200 to 1800
5.940 RVIS MOSCOW, U.S.8. H.. 0300 to 0930:
1530 to 1820 210 0 0015
5970 HIV ATICAN CITY; 134.: to 1515
5.970 HCIQRX QuiITo, ECUA OR; 0700 to 0813;
1200 to 1400; 1800 to 2300
5.980 NDORRA: 0600 to 0830: 1300 to
1900
5890 OAX4Z LIMA, PERU; 1630 to 2330
| 5,910 0IX4v LIMA, PERU: 1800 to 2400

ing the Station List after an ab-
sence of two months. An FM Station
List appeared in the February issue
and a list of television stations in

—World-Wide —

March. A list of Canadian FM stations |

is printed this month, on page 85.

Incidentally, many dx reports have
been received on FM. Possibly more
significant are the occasional dx tele-
vision reports. These are necessarily
rather rare,
television sets are to be found in re-
gions remote from broadcasters. How-
ever, the television frequencies are in-
herently better suited for distance
reception, and as television sets become
more numerocus, we are likely to hear
more about television reception over
distances of several hundred miles, We
are very anxious to obtain verified re-
ports of such long-distance reception,
and especially of repeated reception of
television programs at distances of 200
miles and more.

www americanradiohistorv com

since few people with |

Jou Cant Harch 1ése

Jfﬂ#ﬂff/&% Vartues!

ELECTRIC MOTOR SCOOP!

o 115-volt 40 cycles

. == (et this motor and make the
e, 'r-..,\ handlest tnol on Your workhench

B Attach a flexible slaft and You're
| 4 all set for grinding, sanding and

&| buMne  nperatlons. Great for

L model-makers. 1/ I.p. motor

s, ._.:'p_—"" turns at 2900 RP A —dnes the Job

! = ' In haif the time! %" shaft %<
%, = long. 3%" x 2%” x 3%~ high;
o e L Jw, welghs only 3% ibs, May he

&

i b i used for many motar applications,

(= $3.95

THIS MONTH'S SPECIALS

Brand New Throat Microphone ... %010
Lever Action Switch with Knob (3 pos. 2-8SP3P

and 1-8I'ST; spring return) ot 29
8% PM Npeaker. 50L6 Transformer .. 3.95
Brand New RC-366 Jack Bex 19

shaft; app. 3" lonz.
ia. Used, sold as ls

G6-vnlt \( D" Motor: %~
e a

] Plate Lead
j RELAY
i S, 6000-obm coll, SPST nor-

‘l'. maliy open contacts. Extra
| sensitlve and used for many
e abplicatlons. 1%~ high, 1%*
G wide, on 1%" mtg. ctrs
MA-1903 $1.19

METAL CAN
ELECTROLYTICS
MA-GOR68  30-20 mfd. 430 D(‘ f $0.3u
MA-S0866  15/15 mfd. 4.:0/350 "D 1]
MA-50885 30.15/15/40 mfd. 450/350/25 VIIC. 18
MA-30871 20-20 mfd, 450V ' =18

Silver Mica Button Condensers

©

A

Fad

Ma- 35.;6 MA-2505 (C) 360 mmi
MA-3501 MA-RS09 (A) 500 mmf
MA- 31 MA-3508 {B) 300 mmf
MA- MA 510 (C) 500 mml
M 3-’ MA-3502 (D) 500 mmnf
MA-3504 MA-50T (K} 500 =mf
MA-3519 MA-35318 (M)

#18 2-conducter Wire & Drum

Tsed for running 110-voit AC lines, extenslon speak-
ers, ete. Full 175 feet of highest quality wire with

tough, weather-resistant insulation, t‘omplete with
handy drum for spooling wire for storage, Limited
quantity - $2.39
BRAND NEW
METERS

Dejur Medel 310 meter for
all-around ham and test
applications. 10 ma 1MC
basle movement. 3‘4.’ dl-
ameter flange: 2%° bod

1%4" deep. Stock up on
these  while they last
MA-2036

51 95 each

ORDER FROM THIS AD!

Send 257¢ deponlt with order. Pay halance plus postage
on ddellvery. Get your name on Mid-America's select
mailing llst and get first crack at latest. greatest val-
ues in radio paris, electronic equipment, tubes. etc,
send orders to Desk RC-58. Minlmum order $2.50.

e R - [
MID-AMERICA CO.Inc.

AR O

RADIO-ELECTRONICS for
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Freq. Station Location and Sehedule

5.950 HH2S PORT-AU-PRINCE, HAITI: (600
to OX15: 1100 1o 13062 1730 to 2130

5.970 HII2T CIUDAD TRUJILLO. DOMINICAN
REPUBLIC: 1400 10 2Hm

5.980 LRSI BUENOS AIRES., ARGENTINA:
1800 19 2300

5.980 XGOA NANKING. CHINA: hennl at 0000

6.000 ZFY GEORGETOWN, BRIT!S GUl-
ANA: 10 to 2200

6.000 CFCX MONTHEAL. CANADA: 0700 to

6.000 HPSK PANAMA: 0730 te 2300

6.000 HHYM PORT- Au PRINCE, HAITI: 1200
to 1400 1830 to 2100

6.000 U‘M[A UNEW CALEDONIA:
U315 to 0300

6.000 HIKD BOGOTA, COLOMBIA; 1900 to 2300

6.01¢ 0Q2RC LEOPOLDVILLE. BELGIAN
CONGO; 1200 10 L300

6.010 CJCX SY.DNEV. NOVA SCOTIA; 0330 to
2200

6.020 XEUW VE,I{?)A CRUZ, MEXICO; 2100 to
2300

6.020 PGD HILVERSUM, NETHERLANDS:
1345 to 2330; Tues.. 0300 1o 0130;
Wed. & Sat.. 1030 to 1200; 1600
to 1730

6.030 MOSCOW, U.S.S.R.: 0000 to 0300

6.030 CFYP CALGARY. CANADA: 0i3n 1o 0l

6.030 HPSB PANA‘?I: CITY, PANAMA; 1300
toy 230

6.040 RANGOON. BURMA: 0600 to 1115

6.040 COBF HAVANA. CUBA: 0300 to 2300

6.040 XETW TAMPICO. MEXICO: 0715 to 0045

6.040 WRUS BOSTON. MASSACHUSETTS:
Mexican beam, 1900 to 2330

6.060 TANANARIVE, MADAGASCAR;
1330 1o 1400

6.060 TETUAN. SPANISH MOROCCO;
0230 to 031 1330 to 150)

6.060 KNBA DIXON. CALIFORNIA: Hawallan
beain, 0130 to 1005

6.07¢ CFRX TORONTO. CANADA; 0600 to 2345

6.080 CKFX VANCOUVER. CANADA: 0430 to
0360

6.080 MHYNICH 11t MUNICH. GERMANY: 1100 to 1700

6.090 LRYI BUENOS AIRES, ARGENTINA:
0615 to 2200

6.090 CBFW MONTREAL. CANADA: 0330 to
1915; 2000 to 2100

6.000 2ZYB? SAD PAULO. BRAZIL: 1600 to 2158

6.100 VvuD3 DELMI. INDIA; 1200 to 1245

6.100 WARSAW., POLAND; 1100 to 1800

6.100 PREY FORTALEZA, BRAZIL: 0000 to
1200; 1800 to 1H0f

G.100 WKLS KURE. JAPAN: 1630 to 2030

6.110 GSL LD]NIDDN ENGLAND‘. 2300 to 0215;
615 to 13

6.120 HP3H PANé‘MA CITV PANAMA: 0630
to 2400

6.130 XEUZ ME:(ICD CITY. MEXICO: 1108 1o

6.i30 CHNX HALIFAX, NOVA SCOTIA: 0708
10 2300

6.130 cocCD HAVANA. CUBA: 0700 to 2100

6.140 HIDE MEDELLIN. COLOMBIA: Elon to

6.150 GRW LONDDN ENGLAND: 1515 to 1600
E T R REES B)

6.150 CKRO WINNIPEG CANADA; 0600 to
6.150 EQB TEHEHAN IHAN 8930 to 1400
ek
6.150 TIRH SAN IDSE. COSTA RICA: 2130 to

->|
6.150 CS2wD L]SBON PORTUGAL: 1330 to 1800
6.160 HCKJ BDGOTA. COLOMBIA: 2000 1o 2300
6.160 CBRX UVER, CANADA: 0400 to
n
6.160 MUNIICII. GERMANY : 0000 to 0300
nr lLarer
6.160 HHCM PORT-AU-PRINCE. HAITI: 0630
to 993n: 1200 10 1430
6.160 HER3 BERNE SWITZERLAND: 0245 to
0715: 1200 (o 1700; 2030 to 2230
6.180 STUTTGART. GERMANY: 2300 10
H120; 0430 to 0715 0900 to 1630
6.200 HJICT BOGOTA, COLOMBIA: 1000 to
14K ; 1800 to T315
6.200 YVSRD CIUDAD B,DlLIVAH. VENEZUELA:
1500 15 2315
6.200 F KBAA NOUMEA NEW CALEDONIA:
0200 1 0400 D130 to 0500
6.220 CE622 SANTIAGD. CHILE: DA30 to 2330
6.250 HRDZ LA CEIBA. HONDURAS: 1200 to
Lo ; 1800 to 2300
6.330 COCw HAVYANA, CUBA; 0609 to 2100
6.240 HICF BOGOTA. COLOMBIA: 1700 to 2300
.240 HTIN CIUDAD TRUJILLO, DOMINICAN
REPUBLIC: 1600 to 2230
6.250 YSUA SAN SALVADOR. SALVADOR:
evenings tiil 2100
6.280 HCIB QUITO. ECUADOR; 1806 to 2100
6.310 HNZ CIUDAD TRUJILLO. DOMINICAN
BLIC: 1AM to 2255
6.360 HRPI SAN PEDHD SULA. HONDURAS:
Tl o T415: 1800 to 2330
6.370 CSX LISBON PORTUGAL: 1230 to 1800
6.400 CRSAA A1 (:1 PE VERDE ISLANDS:
i 1o
6.400 HHCN PORT-AU-PRINCE. HAITI: 2000
to 3200
6.450 COHI SANT.A CLARA. CUBA: 0630 to
6.510 CP40 COCHIABAMBA BOLIVIA: 1030
to 22
6.620 TG2 GUATEMALA CITY. GUATE-
MALA: 0730 to 0800 1800 10 2300
6.760 YNDS MANAGUA. NICARAGUA: axn0 to
1000; 1700 to 2330
6.770 CP49 LA PAZ. BOLIVIA: 0700 to 0900;
1on to 12005 1930 te 2100
6.770 SI'NG PORE. MALAYA: 0330 to
6.850 YNOW MANAGUA NICARAGUA: 2000 to
010
6.910 YNQE MANAGUA NICARAGUA: 1300 to
2400
6.920 FZK6 DAKAR, FRENCH WEST
AFRICA: 1330 1o 1700
6.980 MDSIC ow. L:SS R.: 1600 to ITI0
2315 to
6.980 FOBAA PAPE‘ET TAHATI: Tueada¥s,
Wednes 3,  Fridays, Salunla}'.-.
2930 (o O30
7.010 XPSA WEIYANG, CHINA; 2310 to 0038;
30 to 0900 I
MAY, 1949

Wide Station List

| OPPORTUNITY AD-LETS

Advertiseients in this seetion cost 250 a wand for
cach Jnsertion. Name. adidress aml |I1|l|.l|s must he
ineluded at the above rate. 1*ash should 8ceombany
all  classitied  advertisemen(s unless  placed by an
aceredited advertislng ageney. No adveilixetnenl for
less than ten words arccepted. Ten percent discount
$iv issues. Lwenty pereent for twelve Lasues, Ohbyee
tiomahle or mlsh‘adinx advertisements not  aceepted
Adverticements for lune. 1989, issne. muat reach
ux not later than April 2§, 1949,

Radie- Electronies. 25 W. Broadway, New York 7. N_ Y.

TI RBES. AD, \I'THI

BATH & BBAS for 12138,
. ‘Takes less space Ih n original tuk
Just plng in & it works. Money
% unit romplete: $2.49 vach,
¢ depnsit. halanee 1°.0.1), \Wrire
|Iou COMMERUIAL RADItL 36 Liraitle

12088 &
miniature
12ARG for
nothing else
Ruarantee.
units tor $22
tur tree parts
S, Ttoston, Ma:
HARGAINS: NEW AND RECOXDITIONED THALL
cralter.. National, Calling, Hammariand. Melssner. RME.
other fvers, tuners, television receivers, (ran-mitters.
ete. Whaolesale prices. Terms. Shipped on trial. 1.1beral
tradde-in allowance. Wrlte. llenry Radin. Raotler. Missoosi
and 11240 West ¢(Hymple. Los Angeles. ('aliforniz.

TR

AMATEUR RADID LICENSEX. COMIPLETE THEORY
prebaration for passing amateur radlo examlnation. llome
studys  amd resident  courses.  American  1tadle Institate.
101 West 63l St.. New York CLty. See our ad on P'age 14,
BARGAIN TH'NTING? RADIO SERVECEMEN WRITE.
Nensationgl catalof. 1lenshaw Radio Supply. 3619 Troost,
Kan-as Clity 3. Missouri.
RECORTT CHANGER PARTS for Jeadink makes of chang-
ers. We ship everywhere, Mail ovders Invited! FRIENIYS
Wholesale Distributors. 106 North Sixth Street. §hila-
delphia 6, I'a.
WANTED: Salesmen to sell Nutlonally Advertised Brand
I(u(lio Tubes to Dealers and Nervicenen at liberal sliscounts.
(nmmlulom Pald. e/o IhnlIn-hleﬂmnIrs. I 0. Btox
l( 25 W. Rroadway. New York 7, N. Y

N. THOMESTC.

MAGAZINES {BACK DATESR) -FOREIG

arts, Iiooks, hooklets, suhseriptions. pln ete, (atalog.
10¢ \(_n-(:uulml}. Cicerone’s, 863 First Ave.. New York
7. N Y.

SELECTED GROUP OF MEN. GRADI .\TI'..\ OF WELL-
known trude school. desire employment in Radio Fielid.
Wil rravel anywhere. Quallfied in radio servielng, Instal-
lation. test instruments. elreult operation, ete. (ontaet
Placeiment Dept. Eastern Technical Sehoal. K88 'urthase
street. New Ih~l"nnl. Mass.

WE REI AlII ALL TYPES OF ELECTHICAL INSTRU-

ments, tube cheekers and analyzers. 1Tazleton Insteminent
Cp, {Eleetrie Meter Laboratory), 10 Liberty Strect, New
York. N. Y. Telephone--BArclay 7-4239.

ASTER. ALLWIN
llulldlru:. Washington 5

& ROMMEL. 436 BOWEN
. Registered Patent Attorneys.
P'ractive before Unfted » s Patent Oftice. Validity and
infringement Investigations anel Opinions.  Rooklet
form ““Evidenre of Coneeption’ fnrwarded upon redquest.

and

Fonr
JTersey

TELEVISKION. RADIO.
free bargain list.
City, New Jersey.

TUBES. PARTS. SEND
ITalimark, 592A Communipaw,

MAKE
le. We

RADIOMEN., SERVICEMEN. BEGINNERS

more money, casily, quiekly. $250 weekly possil
show you how. Information free. Merit I’rodu
132nd Avenue. Npringfield Gardens 13. New ¥

EVERYONE CAN MAKE EASY MONEY l\\T \\TI.\'
Radio training unnecesgary. Top-quality—qu
new Plasife selentlfic Televislon Ftiter nade amﬂllulll
for TV! 100% profit. sells for $2.00, costs $1.00. up to 127
pleture. send #1.00 for llnmle. Money-haek guarantee!
ftart eamlnu extra money today! AP'NCO, 5344 Sixth Ave.,
New York. N. Y.

Send for 30 Years Proved Radio Repairing Slmmmed
Rystem; $1.00. Box 178E, Lake Iliawatha, New .Jersey.

HEARING AlDS—Reconditloned. Make wondertul minia-
ture taslins. $20.00 comblete with cords. earphotie. Shelby
Instrument. 321 West 7th St.. Long Beach. Calif

. ANGLES&. SHEETX AND FIT.
. Willard Radclitt. Fostoria. Ohlo.

RADIO TI'BESX, ALL POPULAR TYPES $37.00 FOR 50,
Iteliablo Tuby Co., O'Neill, Nebr.

ALUMINTU'M TURIN
TINGS. Write for 1j

ELECTRONICS RIT Builds AC-D! soltmeter, oscillator,
electric eve, $2.95 complete. Literature Fiee. I'recise
Messurements Co,, 842F Kings Highway, Rrooklyn, N, Y,

ANY RADIO-ELECTRONICS TEXT ROOK RENTEh—
1\- Je per duy Address: TBRitA, 740 Fast 214th xt., New
Cork.

For \ale—lwﬁt radio-refrigeration shop in Ozarks. sporls-
man’s paradise. Wilson Radio, Thayer. Missouri,

years experienee radio repairing. Simplitled sy:tem,
No caleulations, No formulas, Total price $2.00 postpald
or €oh. \Inne)lmok Ruarantee. Koss Radin. 11615 Ciramd-
river, Detroit 27, Mich.

leatn’s Vacuum tuhe voltmeter. new. wired, complete,
Teady tu use. aceurate. best looking meter on mallu-l $143.50,
Frnest Santulla, 12-33 64lh Street. \Woodside. Y.

PHONOGRAPH  RECORD® CHEAP. CATALOGUE,
Paramount. BJ-213 East Market, Wllkes-Ifarre. ’enna.

TELEPHONE DIALS, NEW .\l'Tn\l,\Th' ELECTRIC
standard AK-11 $3. ostpald. T'seit N-E Trpe- chuitt
b . Re-adiusted $1.25 postpaid. Kissel Eleetric Fruducts.
Sherman, Gaiion. trhio.

www americanradiohistorv com

MAIL COUPON TODAY

: RCA, Commercial Engineering

Section 49EW,. Harrison, N. J.

| Send me the RCA publications checked
| below. Enclosed is $ 10 cover cost
| of books for which there is a charge.

: Name,

| Title or Occupation

: Address

| Cuty Zone.

I O Quick-Ref: Chart, Mini Tubes (Frae).

| (A)
I O HB-3 Tube Handbaok ($10in U. S, & possessions).

(8)

| RC-15 Receiving Tube Manua! {35 cents). (C)
Recsiving Tubes for AM, FM, and Television

I Broodcast (10 cents). {D}
Radiotron Designers Handbook ($1,25). (E)
Quick Selection Guide, Non-Receiving Types

I (Free). {F)
| O Power and Gas Tubes for Rodlo and Indusiry
{10 ceats). (e}

| O Phototubes, Cathode-Ray and Speciol Types
I (10 conms). H)
B RCA Preferred Types' List {Free). ()]
I Headliners for Hams (Free). [4)}

Also available from your RCA Tube Distributor

i
]
i
|
|
|
|
|
|
State I
|
|
|
[
|
|
[
l
[
[
|
I

TURE DEPARTMENT

RADIO CORPORATION of AMERICA

NARRISON. M. J.
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Convert Battery Radios to
ALL-ELECTRIC

OPERATE-SERVICE
DEMONSTRATE-
TEST

HLECTRICAL AND RADIO BQUIPMINT

with
ELECTRO BATTERY ELlMlNATORS

for only o few cents per hundred hours

I'se vadio for o tedd (lme wwithout fadii Combletely ellmbnates fossing with hatrerfes. lasy a
finmiple 1ts in battery co f unet radios, Convenlent. went, on-and-on switch

Will opeTate m any | or " e v Free of | 1hl i

oLt I plugs and k fit wny 1adiv. Durably e 1 handsome blue 1 ]

MODEL

8T —WITH SELENIUM RECTIFIER
Opeiates any 1§ volt 4 tattery Radio from 115 voll 60 evele sowice.

MOOEL P’ —-COMPACT

“ame as M TR exeept h

Jule reetizier at lower eo. Also avallable for 2200 volt wnerstio

& or T tube radio from 113 valt 60 e¥cle souree. 0.5 aoh.

FOR COMPLETEL INFORMATION

MODEL “F°

Lot max

2 ovale, 4
WRITE
ELECTRO PRODUCTS LABORATORIES

Pioneer Manufacturer of Battery Eliminators

549 W. Randolph St.. Chicago &, lllinois

Opevate

FOR
POLICE CALLS
TAX! CABS
| AND OTHERS

Tunes 152-162 Megacycles 53995

F. M. Superheterodyne, 115 Volts, A.C.-D.C.
Tubes 1 2AT7, (2) 68J6, 19T8, 3585, 35w4.
2 stajes high gain 10.7 Megacycle I.F.'s. Ra-
tio detector. Plastic cabinet 101,%634x6 Slighti
deep. Schematic and instructigns. §hlppm ghtly
weight 7 Ibs. higher
Sensitivity 10 Microvolts or better. Selectiv-  West Coast
ity 250 K.C.'s or better. Excise Tax
Reception expectancy with attached antenna Included
from 50 Watt transmitter 3 miles, much F.OB
Indianapolis
$10.00 with
order,
rest €.0.0D.

NEW |
improves PR7| W
MODEL

farther from transmitter of more power or
outside antenna.

Ready to plug in and use; 28 Watts power
consumption,

ached SEE YOUR DEALER FIRST OR WRITE

35

DELUXE CA-2 COAXIAL

ANTENNA

FOR BEST RECEPTION—LIST

RADIO APPARATUS CORP.

303 FOUNTAIN 5Q. THEATER BLDG.
INDIANAPOLIS 3, INQIANA

TELEVISION RECEIVER—$1.00

Vamnlete Instiuctions for bullding your awn telNision
viver. pages—I117x17" of pictures, pictorial dia
m Vied sehemuties. 17¥222° complete sehentle
& rhassls layonl. Also hooklet of zliknment
lans. voltage & esi<tance tables and tiouble-
<houting hints.—All tor $1.00.

Elements of Magnetic Tape Recording i
and 999 Applications

Oirect-Caupled FM-AM Ameifer M"‘“"'3, - CERTIFIED TELEVISION LABORATORIES
20 Stcps to Perfect Amp Dept. C. 5307-13th Ave.. Braoklyn 19, N. Y,
Thousands Sold!. .

Famous Twin-Trax Instruction Book!
Practically @ courie 1n tape re-
cording. 30 diagrams. illustrations. o

250 {Price may be applied ageinit

tuture purchase of :hnml

FREE

Send name ond oddress for our free catalogue,
chock-full of standard brand rodio and TV sets,
parts and equipment at rock bettem bargain
prices.

COMMERCIAL RADIO, DEPT. €
36 Brattle St. Boston 8, Mass,

Anpruiricr Corp. or AMERICA

New York 13, N. Y.

398-10 Broodway

www.americanradiohistorv.com

World-Wide Station List

Freg. Station Locatton and Schedule
7.100 BISSAU, PORTUGUESE GUIANA;
1415 10 1730
| 7.120 GRM LONDON ENGLAND. ll-hml 1
130 1
7.130 vaéml HARGEISA. BRITISH SOMAIJ
AND; u-nu to 1050 1200 1o 1300
7.150 XGOY CHUNG HINA: 0330 1o
0730 o7 l to 0415, Tode 1o 1045
7.160 Kws4 VIENNA. AUSTRIA: 13 to 20340
7.220 SINGAPORE. MALAVA 2330 1o
0131
7.250 PICI \MLLEMS'I{AD CURACAD: 1130
31830 e 21
7.250 MUNICH 11 MUNICH, GERMANY: Bafkan
heans. 1100 ta 17
7.260 GSU DON, ENGLAND: 2115 10 7330
o D134, 1088 10 1700
7.230 JLw JAPAN: Home  Service.
v 13g0 ;2200
7.290 vuD3 D[LHI. INOIA [[IFR111] |o 1100: 1730
. 1) to 2300
7.200 Z0Y ACCRA GOLD COAST: 1043 to
7.300 Moscow S St 1100 10 1461
7.310 YSN SAN SALVADOR. SALVADOR
LT 10 T 2300
7410 PSTA2 SAQ PAULO, BnAltL u-em Sat
1 das s ond Nunday MH)
7.570 EAJ43 sANTA CRUZ. CANARV IbLANDS
1T T ot p 17
7.85¢ Zaa TIRANA. ALEANIA 4] m TH0
7.850 sux CAIRO. EGYPT:
7.920 HLKa SEOUL KOREA il 0334
7.950 ALICANTE, SPAIN: 0500t 1
. e 800
7.930 DOUALA. CAMEROONS: 1300 o
8.030 FXE BEIR\JI LEBANON muu ' 0
1
8700 COCO HAVANA, CUBA uon || ol
8.[3.}0 Loca HAvAaNA. CU : to Wl
84030 COKG SANTIAGO. CUBA LUE 100
9.C30 coBZ HAVANA. CUBA uioe
9.080 CNR3 RABAT, MOROCCO: 0115 10 00
9.160 CRG6RB BEN(‘UELA ANGOLA: 1330
9210 HI2G Ci UDAD TRUJILLO DOMINICAN
REI C '.o URH; 13
9.230 coOBQ HAVANA CUBA Usnm w1200
$.270 COCX HAVANA. CUBA il 10 034
9.330 SOFIA, BULGARIA: N ta 0100
0530 10 070 1149 10 13307 ddm
lni
9.370 EAQ MADRID. SPAIN: 1116 (o 1600
1850 1o 2200
4.380 COBC HavaNa. CUBA: 0700 10 2400
9.380 OTC LEOPOLDVILLE. BELGIAN
CO GO ; Duag tig s 1106 10
9.420 BEL(’RADE VUGOSLAVIA A
RS [ (o
‘lu |n 1
9.440 F2I BRAZZAVILLE. FRENCN EQUA-
TOHIAL AFPIC
44 m
9460 TaAP ANKARA TUHKEY ILILUNT
< Do 154
9.470 CRGRA LOUANDA ANGOLA 1 4
150
9.470 WILLEMSTAD. CUHACAO;
9.480 MOSCOW U.S.S.R.; o)l 1o W
9500 XEWW MEXICO CITY. MEXICO IR
9.500 01X2 LAHTI FINLAND: o :n: Lo 03
2 11
9510 JLG2 oKvo JAP# to 0S30
9.520 vVLw? PERTH AUSTR LIA 0
9.520 ZRG JOHAHNEJAESBUH(‘ lSOIJ‘I’M
| (]
9.520 OZF COPENHAGEN DENMARK 1900
9.520 SEAC COLOMBO CEYLON: )
9.530 WGED SCHENECTADY. NEW VORK
Bl Nrperleany  bean "
9.530 SBU STOCKHOLM. SWEDEN: 2000
0y
9.50 VLR MELBOURNE., AUSTRALIA; ntud
w0013, 0430 to lnd: 1213 teo
9.540 LK} OSLO. NORWAY :
9.540 MUNICH 1l MUNICH GEHMANV
0
9.540 CJCA EDMONTON CANADA' 005 1o
9.550 XETT MEXICO CITY., MEXICO: 0i0n
9.550 PARIS FRANCE: 2100 10 2130

"We had to foke a Television effect to make

falks feel et home.”
Buggesied bu 1. Roester.

Milwaukee, Wis

RADIO.ELECTRONICS for
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World-Wide Station List __( 85

Freq. Station Locatlon and Schedule
9.560 KDMSOMOLSK U.5.5.R.: 2100 to
9.560 \'al EN A, AUSTRIA; 000p m 0200;
0100 1y ns;u 1000 _to 16
9.570 KWID SAN FRANCISCO. CALIFORNIA, (
Chlnese beram. 0700 to 1Hin
9.570 WRUW BOSTON MASSACHUSETTS \nulh
Alnerltln heam. 20
2.570 KwiIX SAN FR CISCSIJ, FCALIFORNIA; l B
9.580 GSC LoAr“)’Bh" IE':'(';'Lih]r')u;:;";:)‘mm t yany comparlson IRClSyourblggeSt
n'm m 15302 1600 to 1615: 1815 value in Power Wire Wound RESlStOI'S
2:380) VLHI "E,;Lﬁ,g'.-,':s:,] A TR A ALy 345 Examine the extra features you get COMPARE THE COATING
1
R i with these dependable IRC heavy .
duty reSlStorS :f"!‘ n;a_d rough for rapid heat
CANADIAN FM STATIONS e
While Canada has not yet started its The exclusive moisture-prod coating

television efforts in earnest, FM in the
Dominion is advancing. The following
list of Canadian FM stations enumer-

is designed to the known Wcientific
inciple that a dark, coarseé| surface
ates all those in operation as of Febru- ssipates more heat more rapialy than
ary 21, 1949. It includes those which a\smooth, shiny surface. This|means
are owned by the Canadian Broadcast- better performance. \

ing Corporation (the four in Montreal, Fot easier tustallation, IRC px‘éi!vides
b

Toronte, and Vancouver, and CBO-FM \
in Ottawa) as well as privately owned both lead and lug on the samé ter-

glltie:§. T}tl;zre are 52 a!togethel',t_\W'hiq}1 mm‘ﬁl Lugs may be clipped for qpace COMPARE THE TERMINALS
18 wice ¢ number 1n operation 1n both lead ond |u9 on same |
April, 1948. All stations are operating | savil 8 in crowded chassis, and heavy heavilyjtinneditecqiior, i
with a nominal power of 250 watts tin lppmg assures easy SOldeﬁng'
except for CFPL-FM, London, which Resistor ends are clean and of
uses 3,000. coati g— permitting easy v "jal
cITY CALL FREQUENCY with tie- bolts

ALBERTA v ,
Edmenton CKUA-FM 98.1

BRITISH COLUMBIA

Yancouver CBR-FM 105.7

MANITOBA
Winnipeg CJOB-FM 103.1
: NEW BRUNSWICK P COMPARE IDENTIFICATION
Saint Joh CHSJ-FM 100.5 ermonent marking shaw
A OVA SCOTIA And here s a feature that should not B i i el
Holifax CHNS-FM 96.1 |  be taken for granted—IRC Power ~Airoy {8
Sydney o(ﬁffﬁfg 994 Wire Wounds handle full rated power.
Fort Williom  CKPR.FM 943 No derating is required at high ranges.
Hamilton CHML-FM 94.1 :
Kingston CRWE.EM 963 When you buy power wire wound
Kirkland Lake  CJKL-FM 93.7 resistors, always ask your distributor
Kitchener CKCR.FM 96.7 for IRC—most for your money by any
London CFPL-FM 93.5 . = .
Sheon CBO.FM e comparison. International Resistance
Ottawa CFgA FM 919 Co,, 401 N. Broad Street, Philadel- COMPARE PERFORMANCE
Sarnic CHOK-FM 97.5 1 . i IRC PWW*s handle full roted
Soult Ste. Marie CJIC-FM 1005 phia 8, Pa. In Canada: International power—no deroting required
Timmins CKGB-FM 945 Resistance Co., Ltd., Toronto, Licensee. at high ranges.
Toronto CBL-FM 99.1
Windsor CKLW-FM 939 fixed ond ad.

justable typesin
wide ronge of
ratings, sizesond
terminal types.

eedkteck  Glesee. o2 [NTERNATIONAL RESISTANCE CO.
322122: C%E:::m o5t | W{(M%ﬂw M_SW#‘W\/‘

$=8=5 tells HOW —
simple, direct languoge.

= | q New 9th edition now off the press.
N -0 Equi 100 pages of valuable information.

fm’;{d
W/ Available from all leoding radio ports and
Suggested by: equipment distributors or directly from foctory
E. A. Conklin, Denver, Colorado 2 : 3 at only 40¢ per <opy
ol fe Y et ’y°:. mf""h;'i.y ‘point to point PRECISION APPARATUS COMPANY, inc. * 92-27 Horace Mording Blvd., Elmhurst 4, N. Y.
esting,” o

MAY, 1949

www.americanradiohistorv.com
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THE PRICES SPEAK FOR THEMSELVES

EVERYTHING NEW AND GUARANTEED

35W4 Hytron 34
65Q7 General Electric .29
V7241 Naticnal Union 09
24A Kenrad 69
47 R.C.A. 79
76 Philco 29
4525 General Electric .49
12SR7 Kenrad 29
6C4a Kenrad 19
50Lé Kenrad .55
3525 Kenrad 39
125Q7 Kenrad A9
12SA7 Kenrad .55
125K7 Kenrad .54
0z4 Stand. Brand .69
5U4 Kenrad .59
5V4 Sylvania .85
6K7 R.C.A. 49
50A5 Sylvania 79
50B5 Sylvania .55
35Y4 Sylvania .69

Substitutes of other standard brands will
be made if listed bronds are out of stock

AC.-DC CHOKE, 50ma. I0hy........ $
ONE POUND ROSIN SOLDER...... .59
SOLDERING IRON, 100W. list $3.95
LINE CORD, ¢ feet with plug. ... ...
ANTENNA HANK, 5 foot on spool..
100-ASST. CONDENSERS, 00! tc 02
100-ASSORTED '2W. RESISTORS..
TOGGLE SWITCHES, SPST........
TOGGLE SWITCHES, DPST .22 DPDT
YOL. CONTROL, 50K ohms w/switch. .
PHONO AMPLIFIER, with 3 tubes...
G.1. PHONO MOTOR Duol speed...
ASTATIC PICH.UP, iP dire. .
MAGNETIC PICK-UP, with crystal...
WEBSTER CRYSTAL, fits most arms. .
NEEDLE CUP, with spring cover.....
METAL MESH GRILL. 4"x5%"......
PILOT LIGHTS, #49......... noG
PLUGS. #PL54....c00ivvevennne

VACUUM TUBE CAPACITOR. S0mmfd
VACUUM TUBE CAPACITOR, 25mmid 1
DYNAMOTOR, imput 2.8V. output 360V
100-LOCTAL MOLDED SOCKETS. ..
AMPHENOL CONNECTORS, #PFPF 78
AMPHENOL CONNECTORS, #PM78
PM SPEAKER, 3 inch, squore........
PM SPEAKER, 4 inch, square........
PM SPEAKER, 5 inch, round.
PM SPEAKER, 6 inch, round or squore.
PM SPEAKER, 4"x4” ovol.......
OUTPUT TRANSFORMER, push pull..
OUTPUT TRANSFORMER, universal..
TWIN LEAD-IN, 300 chm, 100 feet... 1.95
COAXIAL CABLE, 72 ohms, 100 ft... 5.25

UNBRANDED TUBES, all fully guaranteed

1.45
.02
06
02
05

1.95
1.75

1.50

2.95
.09
.09
.84
97

1.07

1.29

1.29
37
.79

1R5—1US—8AH6—8BAS—3S4. .ea. .34
TUBE CARTONS
100—SMALL PEANUT, 1”xI"x2'3"..$ .75
100—LARGE PEANUT. I”x1"x2%".. .85
100—GT TYPE, 114"x1Vs"x3%"..... .95
100—SMALL G, 1'5"xI"o"x#," ... 1.25
100—LARGE G, 2"x2"x5". .. c. ... .. 1.45

10%, Depeosit with order, balance C.0.D,
Add Postoge

BROOKS RADIO DIST. CORP.

80 VESEY ST., DEPT. A, NEW YORK 7. N. Y.

| than home use,

People

Stuart Hall Frank has been elected
president of MAJOR TELEvISION COR-
PORATION of New York. He was for-
merly president of Steinhardt & Kelly.
Other officers elected are Irving Ross,
vice-president and sales director;
Michel E, Macksoud, vice-president and
chief engineer; Warren Kessler, vice-
president; Henry Weintraub, treasurer;
and Charles J. llyman, secretary.

.-
et

H. G. Kronenwetter, former advertising
productlon manager of the Radio Di-
vision, has been appointed manager of
advertising production for the Light-
ing, Fixture, Lamp,
Radio, Electronics,
and International
Divisions of SYL-
vANIA ELECTRIC
PropucTs, INC., ac-
cording to an an-
nouncement by Ter-
ry P. Cunningham,
director of adver-
tising.

0. K. Lindley has been appointed assis-
tant sales manager, communications
products, for the Specialty Division of
the GENERAL ELECTRIC COMPANY at
Electronies Park, Syracuse, N. Y., ac-
cording to an announcement by H. W.
Bennett, manager
of sales for the
division. He will
be responsible for
those communica-
tions products de-
signed for other

such as the FM bus
receiver equipment
and the single side-
band selector.

Charles P. Baxter has been appointed
assistant general manager of the RCA
VictorR Home Instrument Department
of Camden, N. J. He will assist Mr.
Henry G. Baker, general manager of
the department, in the administration
of sales, engineering, design, purchas-
ing, and manufacturing operations.

Mortimer W. Loewi, executive assistant
to Dr. Allen B. Du Mont, assumed di-
rectorship of the Du MoNT TELEVISION
NeETworK. He replaces Lawrence Phil-
lips who is leaving Du Mont to operate
his own management consultant busi-
ness. Mr. Loewi has been active in the
development of Allen B. Du Mont Lab-
oratories, Inc., since the company’s in-
ception.

Dr. Hans Kohler, formerly a member of
the Research Laboratories of the Signal
Corps, has been appointed to the staff
of the NATIONAL BUREAU OF STANDARDS,
where he will do theoretical work in the
Electronics Division.

G. W. DeSousa has been appointed staff
assistant to J. M. Lang, divisions man-
ager of the GENERAL ELECTRIC COMPA-
NY'§I Tube Divisions at Schenectady,
N. Y.

www.americanradiohistorv.com

BEST BUYS--KITS--PARTS--ACCESSORIES

DESK HANDSET HANGER
. . . Designed to fit all type
& handsets equipped with but
- tertly swltch such as Tx-0,
11. 13, etc. Ulrcult opening
switch operates when handset

is returned Into piac-e hwlu‘h
contact Fatings, 110y
Handsomely ﬁnl%h Ll'l
Crackle QXLY .95 ea.
LIMITED QUANTITY,

HANDSET HANGER
<. . Accomhiodates all makes and niodels | W.E.. Kel-
/j logg. American, etr.) handsets such 88
Is-16 III'ADI‘!IO\FB
standard long cord 16 o
o

TR-4, 110 13, ete. Fastens to side of desk
H
s fi.r and  adjustable

S

erackle finish, ONLY $1.95 ea.

REAL BARGAIN!

or an telephone or radio equipment. Black
\\ith
headband. 'ngues-

i

-.

., tinnably the best buy w
- In surplus phones eser “ o
t sold.  Tested hefore T
: shipping.  Limited
* e anantity,  $1.35 ea,
POSTI'ALD in U.8. A
and Canada. g
NEED 868 TUBES?
Then youy will be interested {0 vur large shipment
of RRAND NEW 836 Tubes, just mewm The 836
hag same base connections and very similar v-lmxl
to #80. Hi'h vacuym charaeteristics eliminate hash
trsuble common 1o A668. and for this reason, the
Na'y ufed larte qUatitities of RIA’s In much of
their equipment. Typical characleristics: Fllament
—2.5v. @ Ba. Plale current (average: 300ma. for
2 tuhen Inverse peak voltage per tube, 5.000 volts.
Intermal voltacse drop similar to Hﬂ . OUR PRICE
I8 THE SCOOP OF THE YKAR! for $1.10.
Ue sure to get yours white uunnllw larts!

6L6G tubes. New. A buy at T8¢ ea. 4 for $3.0

8012 VHF Tnodu Max. rating to 500me. Sl 30 ea.
or 4 fur $5.00.

WE 717A rentnﬂo High transconductance of 4.000
makes this tube ‘'a natural” for (ncreasing the gain
of your present receiver, Dirv ﬂlv interchangeable with
B5K7. New. 98c ea. or 4 for & S.

810 Power trindes. 5735 watts output to 30 mct New.
ONLY $5.95 ea. ar 4 for $21.95.

omy $1295| Brand new

P.OSIPAID E LECTR'C

FAINT SPRAYER

Just plug It into any
110v. "AC outlet and sprav.
No compressor or other bulky
equlpmem needed. This im-
proved model has  moulded
nakehte head with trigger
contral and nozzle adi. Sprava
lacquer, enamel. varnish, dis-
infectants, inmecticides. light
oiln. ete. Perfect for all radio
andg 'l(luuehﬂlll usex, OrHnar
Maron jars can be used. Bur-
ress Vihro-sprayer Wwith in-
structions, extra_orifices and
war, ONLY $12.95 POSTPALD
in 1,54, and Canada.

All merchandise subject to Prior saie. 2004 deposit
must accompany all orders. Balance €.0.D.

OFFENBACH & REIMUS CO.

Dept. E, 372 Ellis St., Son Francisco, Calif.

TUBES! TUBES! TUBES!

NATIONALLY ADVERTISED BRANDS
BRAND NEW! BRAND NEW!

TYPE PRICE TYPE PRICE TYPE PRICE
o024 $ .55 BATSE $ .69 12058 $ .49
1ATGT .69 BAUE 89 12MBY .89
183GT 1.49 BBAG .69 13SAT -55
1DsGP 1.29 GBG6G 1.85 12837 +35
lD7g 1.19 C4 -39 aSKT +49
1HS -89 D6 A9 28Q A4
1Lcé .99 8F6GT 49 4A7 o3
iLps .99 Gé -85 4B6 .5
1LNS &9 He .49 aqQr +3!
INSGT -89 &JsaT 49 SLe »8
1RS .69 J 6 .89 s2z% -4
154 .69 GLEGA 1.09 S5z8 A
183 -S9 GSATGT .45 ] » 3
174 .39 6SD7GT 45 4 P |
3q .59 63KT7GT 45 SAS » 5
3Q%GT .59 SSLIGT .79 3sLe .5
354 .59 BSN7GT 69 ISwae .4
5Ta .89 65Q7GT A4S sya e
Sua .59 GSH? a9 5Z3 .69
svVa .89 6557 59 523 4
3.3 49 6ST7 .79 9°'44 ]
SY3GT -39 8US/6GS .69 OAS 3
A8 .89 Ve 89 oBS .8
6a7 69 XS 69 oL8 .3
GACT? 79 6Y&G 79 7 W3
8AD7G .99 As .79 3 .3
8aGS B9 12a8 29 0 .4
BAKEG .89 12ATS 49 11728 .8
GALS .79 12BAS .59
6AQS 79 12BE6 59

WRITE FOR COMPLETE NEW CATALOG
MINIMUM ORDER $3.00

ALL PRICES F.0.B. N.Y.C.
ON COD ORDER 25% DEPOSIT
THE ROSE COMPANY
98 Park Place, Dept, E, New York 7, N. Y.

RADIO-ELECTRONICS for
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PPeople

L. S. Thees has been appointed general
salex manager of the RCA Tube De-
partment, it has been announced by L.
W. Teegarden, vice-president in charge
of technical prod-

HATIOMALLY

wveenseo s 1 UBES]!

RCA — Kemrad — Sylvania — Tung-Sol — Hatienal Usien — Raytheos — Philco — Hytren
. Al new Iwbes. 100%: guaranteed, Individeally baxed.

TUBES!
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STANDARDS. Mr. Kalmus will conduct
investigations in advanced electronic
techniques in the Burcau’s Ordnance
Research Laboratory.

Dr. B. 1L Alexander, formerly professor
of metallurgy at the Carnegie Institute
of Technology, has joined the staff of |
the Metallurgical Research Laborato-
ries of SYLVANIA ELECTRIC PRODUCTS,
INC.,, Bayside, N. Y.

Dr. Alexander
will head a group
of scientists en-
gaged in funda-
mental studies of
the physics of met-
als, aimed at gain-
ing a better under-

ARE YOU RECTIFIER-WISE?
WIN A VALUABLE PRIZE

With your Circuit Designs Using Federal’s
Miniature Selenium Rectifiers
.
I l"{.’.‘\;.._L.f" : t
s bt
[

CONTEST DETAILS
1. All entries must be original circuits.

—

Here is your OppoOrtunity 10 convert your circuit
ingenuity into o useful ond valuoble prize. Federo,
the originotor of the Miniature Selenium Rectifier, is
interested in your ideas on the use of this revolutionary
circuit efement.

“
-

A multitude of circuits have been built oround the aut-
stonding characteristics of Federol's complete line of
Miniature Selenium Rectifiers—oudio amplifiers, home
radios, television receivers, ‘'ham’ tronsmitters, FM

standing of the
basic principles
governing the be-
havior of these nmaterials. Among the
elements of intercst are tungsten, ger-
manium, titanium, nickel, cobalt, and
many others which are important to
the performance of radio and electronic
tubes and incandescent and fluorescent
lamps.

Dr. J. R. Dedrick, formerly associate
professor of powder metallurgy at the

2. All entriss bacoms the property of Federal Tetephone and
Radio Corporation.

3. Federal engineers will judge entries on basis of novel and
useful applications and select winning circuits. 3

4. Five winners will bs selected from the entries received
during vach month of the contest. A grand prize witl be
awarded to the outstanding entry of the contest.

5. All entries for this month’s judging must be received by
May 31. Next month’s entries musi be received by
June 30. Final month's entries must be received by
July 31. Contest closes July 31.

6. Winners will be announced.

FIVE MONTHLY PRIZES

The five monthly winners will each re-
ceive, FREE, o Federal FTR-1342-A5
Selenium Rectifier Power Supply-

adapters, phonogroph omplifiers and mony other
electrical and electronic circuits. They oll copitolize
on the long life, high current capacity, instantoneous
starting ond great efficiency of these rectifiers. This

compact, lightweight

typical.

television power supply

These ore but o few applications. The uses of these
Minioture Rectifiers are almost unlimited. Get your
ideo down on paper and send it in today. [t moy be

a prize winner!

AND A GRAND PRIZE

The grand prize, o Federal FTR-
3246-BS Radio Service Power Sup-

P T P ly, is invaluabl a source of .. Sa-gd
U!}lVQlSlty of Cincinnati, has been ap- Buttery Charaer: This campacs ont, :e:v-; d-::: vale o o ;oweh o ....:gm.....m :
pointed section head of the advanced with its 6-volt, -ampere DC autput, "\ g 00 Lo te DC output will  reng s

development group at the metallurgical
rescarch laboratories of SyrLvania ELEc-
TRIC PRODUCTS, IXC., according to an an-
nouncement by W. E. Kingston, man-
ager of the laborvatories. Dr. Dedrick
will have charge of the group doing
work of a research nature but dealing
with problems important to commercial
products.

MAY, 1949

hos many uses in home and shop. It
comes equipped with o hondy
under-dash mounting socket for
automabile battery charging.

hondle outa rodio testing and muny
other test and permaonen! power
requirements. List price $74.50.

MAIL YOUR ENTRY TO: MINIATURE RECTIFIER CONTEST

Federal Teleptone and Radio Corporation

SELENIUM INTELIN DIV. . 900 PASSAIC AVENUE - EAST NEWARK, NEW JERSEY
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ONE MAN
ALONE

CAN ORIENT A TV
ANTENNA QUICKER
and BETTER!

g

)

w-itﬁ fﬁe-New
SIMPSON
TV

Cortomttl

Simpson Model 351 is a ruggedly
built pocket size meter which connects to the
video input of the cathode ray tuhe in a tele-
vision receiver. By an extension cord it is
carried to the antenna site. With a test pat-
tern tned in on the area's weakest station,
the antenna is simply rotated for maximum
deflection of the TV Antenna Compass! Iden-
tifies ghosts, too. Much more accurate than
the old-fashioned method-—-and one pran does
it in aue-third the time two men nsed to
take! Dealer’s net price only §16.35. Your
Parts Jobber has them NOW.

SIMPSON ELECTRIC COMPANY
5200-18 WEST KINZIE STREET
CHICAGO 44, ILLINOIS
In Canada:

Bach-Simpson L1d., London, Ontario
el I Y e AR LR AL |

———Technotes

{

|

. ... DETROLA CHANGERS
Sometimes these record changers stop

after completing half of the change |

cycle. Replacement of the faulty spring
drive belt with a similar one is not
effective because the spring soon
stretches. Instead, use a rubber belt,
such as General Cement’s No. 20 Phono
Drive.

JOHN STROLE,

Weehawken, N. J.

. ... AIR KING MODEL 4705
If a set is noisy, has excessive hum,
and crackles when the cabinet is tapped,
check the points where ground connec-
tions are made to the chassis. Very
often the soldering may not be perfect
and the connections develop a high re-
sistance. The cure is to connect all these
points together with hookup wire.
ANTON E. SPERLING,
Ft. Meade, Md.

. ... INTERMITTENT PORTABLES
In areas where line voltage varies
from 115 to 90 volts, portable sets which
are intermittent when operated on a.c.
can usually be cleared up by replacing
either the oscillator tube, the rectifier,
or the power-supply filter capacitors.
An autotransformer is very useful in
determining whether low line voltage
is really the cause of the trouble.
THOMAS D. BICHLER,
Tucson, Ariz.

. ... SILYERTONE 4566
If the set is dead from approximately
750 kc up, check for an open .0041-uf ca-
pacitor between oscillator trimmer and
ground. Replace it with a .005-puf unit.
HurLEY D. ROBINSON,
Pullman, W. Va.

. ... TUNABLE HUM
When tunable hum is found in a.c.-
d.c. receivers, try adding a 0.1-uf ca-
pacitor in parallel with the one across
the power line.
ALAN SMITH,
Shaftsbury, Vt.

.. .. SCRATCHY TUNING

If cleaning a tuning capacitor does
not clear up the scratchy sound heard
when tuning, the shaft may not be mak-
ing good contact with the frame. Re-
move the bearing and shaft and clean
with carbon tetrachloride. Lubricate
with graphite.

A. G. SaNDes,
Miami, Fla.

c

"What! Another Soap Opera?™
Suggested by J. F. Dunnett,
Vancouver, B.C., Canada

www americanradiohistorv com

| | 5.3—7 Mes. Used, excellent condition.

| | De Jur, 3" square, O—800 MA. Ea. $2.95
| Roller-Smith, 3" round, O—ISVAC,

COLUMBIA

Gem of the Surplus!

BIGGEST SCOOP IN RADIO!
For month of May only

ATA & ARC-5 TRANSMITTERS
Complete with tubes, crystals; 4—5.3 Mcs.,

‘ Ea. $2.99

ASB RECEIVER

Complete with lighthouse tubes in R.F.
sections. ldeal for citizens' bands. Used
but excellent condition. Ea. $17.95
NOTE: Brand new sets also are available.

GO-9 HIGH FREQUENCY
TRANSMITTER

Frequency range 300 to 600 Kec—3,000 to
18,100 Ke. No plug:in coils needed. Man-
val band switching system. Power output:
125 watts. Has very stable E.C.O. Ready
as is o go on the air—no changes nec-
essary. It's hot on 20, 40 and 80 meter
bands. Extral We'll supply o technical
manual with first 25 sets sold! External
power supply necessary. Used, excellent
condition, Rock-bottom low price: $67.95

o o e e e e i o e

METERS! METERS!

Ea. $2.95
Simpson, 3" round, O—120 R.F. MA.
Ea. $3.49
All top qualityl All BRAND NEW!
TUBES! TUBES!
803. Boxed and |S5CPI—S5FP7. Boxed,
BRAND NEW! BRAND NEW!
Ea. $4.95 Ea. $1.50

APN-1 ALTIMETER
420 MC FM TRANSCEIVER

With tubes and dynamotor. Used but in
good condition, Ea. $4.95

All prices F.O.B. Los Angeles. 25%, deposif
with order. Balance C.0.D.

HEY FELLAS: Send for our new, FREE
catalogue! COME IN and see with your
own eyes the LARGEST SURPLUS ELEC.
TRONICS WAREHOUSE ON THE WEST
COAST!

COLUMBIA ELECTRONICS

1 Department R-C
522-524 South San Pedro Street
Los Angeles 13, California

HaMsco SERVICE KIT

Kit includes assortment of:
1 lip mike. 10 Wire Wound Resistors,
| 100 Resistors. 12 and 1. 10 & 25 watt.
23 Connectors, Plugs, Ties,
10 Jacks (Phone) & Tip.
12 padder Condenaers,
12 Terminal Soarde.
28 Ceramic Insulators.
2 Panel Lights (1 neon).
1 Screw Driver.
1 Tube Puller,
2 Allen Wrenches.
2 Panel Fuse Holders.
4 Binding Post Stripe, and
many other valuable
items.

watt.
| 100 Condensers, paper,
mica, electrolytic &

can,
10 Switches, Toggle, Gang
| & Rotary.
100 ft. Spaghetti, various
sizes.

12 Knobs, round and bar.
2 Ibs. Hookup wire.
20 Fuses.
& Volume Controls.
10 Tube $ockets.
1 ib. Hardware (knw:.l
auts. lugs, etc.)

Bought individuslly wauid cost & When This Add is
$50.00—low! Yours for only cg;?._s. Sent in with Order

s W) Wilte Taddop
ES

Chacsga 3, W

RADIO.ELECTRONICS for

ERICAN SAL

W 4lth St
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RADIO PARTS KIT - “MEVER A BETTER BUY
RADIO-CONTROLLED AIRCRAFT . . MOST FOR MY MONEY'* suvs Rudioman
James E. Riley of West Chester. T'a. That's what
they're all saying about this giant sssoriment of m-n &
dismantted Radin & Elertronic paris—17 FI°
POINDS of (- TS, TR \Z\\P()R\ll-ll\

l \|'Il"I Al i o ”\llll\}\llh WIRE,
NTOIES, €0 ClARSIR
ET¢, ALL T ~I-' lﬁlmu wt, 21 !
Ibs.) and MORE ONLY . 95
! l
- HIGH FIDELITY CRYSTAL MICRO-
iy PHONES Sensitive  high lmpﬂlam‘e
dianhracm tdpe. Small size (137 0. Iy,
14") ideal for REGULAR, LAPEL or
CONTACT MIKE. Rubber
shoek-mtd, metal hum\- 980
Jess housing, NOW
Lighiwelght ALUMINUM HOUS!NG fur
ahuve mike .. . $0.15
SAVE TIME SAVE MONEY!! REPAIR
YOUR OWN SPEAKERS WITH THESE PRO-
FESSIONAL KIT

s!
SPEAKER REPA]R KIT- -a really "BIGT kit
Warth many times Ils price in savings & con
vendence,  Centaing: 25 assid. mtg. £
piders, 25 voice eoil forms, § s,
wimpds leather segments, kic of 16 shims, |u|u-

t. WITH INSTRUC-
. wi. 5 Ibs. z 49

SPEAKER CONE KIT—A LEOTONE SPECIAL-
TY SINCE 1927! [landy a (menl uf 17 to 127

tap  quality  maulded &  trec-ed
(magnetic inel. ], Less volee rulls
KIT OF 12. ONLY - 200
SPECIAL BARGAIN OFFER!!—

!F!g‘ll;HONREPAIR & CONE KITS' 395

HEARING AID PARTS Pamons make miniature
utils fur use where space is limited,
MIDGET OUTPUT TRANSFORMERS--(14""x% "
307 e of the smallest made. igh imlwd. 10 voice
coil. For Personal or 'ortable scts. inler
coms, ete, ... $0.49
MIDGET AUDIO CHOKES (':7x%,"x
3= 1300 ohms lll Used i Filter I‘ir
. limped 0.49
E COND 'l’ VER (11"
XM Rensitive moing armature 1ype.
akos c-\r'ell\-m MUSICAL CONTACT
E; MINIATURE or PILLOW SPEAK.
ER. Low imped. ea $2.95. 1 for L
Wite todsy far FREE SUFPLEMENTS
l IN: MINIATURE 1E .
| MAGNETSE, RADLO-E] TRONIC SUPTLIES

(U.S. Nury photo)

RECOI
NI

U.S. Navy's newest aircraft used for testing ram-jet engines, the PV-N.2 [Gorgon IV}, i
radio-controlled, Photo shows craft being taken from water after the end of a test flight. The T T

craft may be controlled completely by radio while in flight; after the fuel runs out o para- Min. erder SZ.00.  200% Deposit leq, on all C.0.D. s
chute is released and the Gorgon floats down to the water. It is retrieved by a crone Lty o™ PostaRSeems oo,

lEmE 67 Dey sntﬁg.leewsg:‘r. N. Y.

3”7 OSCILLOSCOPE

29 1ndicator u!h
'll""l. HRNT, 6 11
ow 401 ey

15V, New—i
conver. lustr.

FREQ MULT UNIT PRECISION RESISTORS

ART-13 Xmfr \ihy. lu IR Me. Doubling
Packatoe setup, o Tt \
[IS lumpleln‘ /\isv L(

Tul
........ - -Price 85, 95
uTe "60399—1\\ulin Xfrowr 1.1 Ratia,
S0,000 ohm in| 3 db. =+ 1 db 50-
BOU0 v, GUNCER. ., ..., JA'rice 98¢
ARC 9‘56- bt rmr HUT Lo Par. HOT S
v --.P'rue $1.65

|
Ivu

[P HEXN

BC 704 (leas pwr. s [} a

UNIVERSAL OUTPUT xnmn A i w1 ACT. “HIAT merles
u ) ”.' :m AOHH) e S0 e o . . 8o i Schematie

{2 «h. Fla to o ey e Taoong 24 Fach o mr'nn a

MaD INPUT XERMA- TR0Z, SVG 1 120000 | o o R U 5 -$3.75
ART 17 (M7 172001 Above Siges Fuel aoe’ Ten Fur. ane . 3.50
SEND FOR LISTS OF AUDIO EQUI OTHER VALUES IN STOCK. SEND FOR LIST SRP1. . .89

717 (X T 1.00

Y 8 e o ¢ TRANSFORMERS
o =5
CHOKES

BATHTUB CAPACITORS

115V sipey, INPUT

Fig. M'fd' antue Term als Price . Conservalively Raded
Doaxg : @ 33¢ 1 For $1.29 3.25
3 3 « 33¢ 1 For $1.29 oL
( SO0V I 2 05 z'zg
© GO0V IHC 3 -t
E (AT v 2.75 .
A SduaviDe, . 3 2.3 | Fig. Mfd, Vollage
[N . 600V I 2 222 m ZO0W VI
E o0 GOV © 208s | T 0025 XTI
A PR [ 1117300 ) TLI . [ IR TNY M (
:_’ - GOV IR 20 , g.g: E 000017 25000WY e
S sy I 3 o kool SNOWNV I
E s, L s .Mw 3":(‘,\’9.'.'((,)\}'3‘ 4001 ¢ gz FOO0WNV IR
1" . Gy e 2 1_ 633 N .&lmu ﬁgm&\'{'m}
] GOV In? 2, 1) 3 68 ¢ 2000 Vi
¢ TZAVING 2 /-Uhl:\ nm\;uu,\ aso |C -C0uas  B00OWVIN
5 GV 1 F ACH ¥ . C00032 G0V
3 SV 2 . ses|C e SHW Y I
E . 400V ine I CoL008 SONOW YV IN®
L e BV 2 5.25 ¢ 04 GO0 Y D
¢ BOOVIIC 4a.25 | ¢ 0end B0nWA -
5 . 4naviGC, C s Jodowvine
b . B0V In 4.4s5 |k _0014 RN
I IR O K000 3000WY D
noL T GOV e S iy 61 CEEs | om 15008 e
K 200V 11 $1.25 H.a HY 1solB 03 3000V Tn
¢ . 400V s A. $1.00: U HY 150 045 2000V [ H*
. 10OV TH-, . or ALY 111 16518 00015 20000V IM* Sang ...
A 150N [y 45¢ * or Het LI 20000 11 Sang.
[N 800V M t 25c l lnr 100 | BB .00z
l'.‘ L 200V I " : 218 B 002 .:';m;:. "
< Ve R o 30(: 'g l*or 3 . . s Mieamol
5. VI, @ 25¢ | For 95¢ . 200MA. 120 | g pouer LW D

SEND FOR LIST’S OF TRANS. & CHOKES

Wlll'l‘! FOR LISTS OF OTHER VALUES

BIRTCHER TUBE All merchandise guaranteed. Mail order: RaZJRHOTORTURE

i s promptly filled. All parts, F.0.8, o 1s « Pl f

CLAMPS New York City. Send Money Order nr Check, Only sh!nnlnqptharues sent T!'f" fﬁ':',':..:wq ﬁ:ruwljl.t‘r,h"
bl |§ f\._’ €.0.D. ’n ltesdI nwl T Ir
-H. rares .
926-15, 92A-N3A, Can e tsed  wilh
028C .. @ 12¢ va. coMM“"IcATIoNs Eo“IPME"T co $3.00 ”,'.‘.'fr'(‘lf""”"‘lmf'.'.':
OTHER TYPES AVAILABLE NUFACTURERS QUANTIYIEs AvaiL MINIMUM Data. Price .. $1.28

131 LIBERTY s‘r.. N.Y. 7, N.Y,, DEPT puoug p|c,ay 9.4124 ORDER

MAY, 1949
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RADIO SERVICE

SERVICE L.

; . RADIO

WiITH THIS MODERN

SERVICE UNIT

TELEVISION ond FM rodio present un-limited
oppoertunity for service PROFIT . . . Your
profits ond service require the best equips

. SER-V.LUX.

s Custom built instruments avoil-

ment . .

able for oll types of service ... or,
unit can be supplied with blonk

panel. Write for bulletin D

SERVELUX

MANUFACTURING CO.
J91h ond Buchocaon Ave.

GRAND RAPIDS, MICH. B
F FJ
FRrs

send today for this
- big book of values in

TELEVISION
RADIO, ELECTRONIC,
INDUSTRIAL, SOUND &
AMATEUR EQUIPMENT

. ; NEW 1949

NEWARK CATALOG

20,000 ltems including everything in STAND -
ARD BRAND equipment! 148 pages packed
with pictures, charts, and vital information!

KITS! SETS! PARTS!  ACCESSORIES!

No matter how tiny the part, how tremendous the
system...it's listed in this mammoth catalog...
the one easy, Satisfactory way to always get top-
performing, top-vaiue equipment! The most com-
Klm essential reference book for pros, hams,

obbyists, novices, oldtimers...anyone. everyoné
interested in TV, radio and sound equipment!

24-HR. MAIL SERVICE @ ONE YEAR TO PAY
3 GREAT STORES! Upiown ot 115 West 431k Sieeet

ond Downtown at 212 Fulten $treet in NEW YORK
323 West Madisen Street (n the heart of CHICAGO

WAIL COUPON TODAY

Newark Electric Co. :
242 W. 55th St.,NYC

Newark Catalog to:

B IEWARK

| Dept. E-11 pjease send FREE

EARID & TELEVISIOH

| NAME
| ADORESS |
Lo st |

Miscellany

FUTURE AIR TRAVEL SAFER

Travel by air in 1964 will be at |

least as safe, reliable and automatic as
train travel is today, D. W. Rentzel,
U. S. Administrator of Civil Aero-
nautics told the recent Institute of
Radic Engineers convention in New
York. According to Mr. Rentzel, the
typical flight of 15 years hence will be
much like this:

The pilot’s landing time will be re-
served for him before he leaves his port
of departure. A dial on his board will
tell him how many minutes or seconds
he is ahead or behind schedule, so that
he can regulate his speed.

A pictorial presentation of every-
thing around him will appear on a tele-
vision screen in the cockpit. He will
thus be able to see other planes, ob-
structions, and even storms which are
near him.

A railroad-like radar “block system”
will assure that he is in safe air space—
free from collision danger—at all
times.

Telemetering systems will show
ground controllers the readings on all
the plane’s instruments. Any variation

from the conditions noted by ground |

instruments will be noted and warnings
flashed to the pilot.

If the pilot wishes to change altitude
or flight plan, he will query ground
stations by pressing a button, and
transmit his new plan to a calculating
machine, which will check its practica-
bility and flash approval or disapproval
in a fraction of a second.

SWEDES PHOTOGRAPH SUN

Photographs of the sun taken in
Sweden and transmitted to this coun-
try by radiophoto, whenever the sun
is obscured in New York. are mak-
ing it possible for RCA Communica-

tions, 1nc., to continue without interrup- |

tion its daily forecasts of sunspot activ-
ity, General H. C. Ingles, president.
announced last month. Observations of
solar disturbances and the calculation
of their effect on shortwave transmis-
sion have been carried out by RCA for
several years. The information provides
advance warning of magnetic storms
and permits rerouting of radiotelegraph
traffic to circuits outside the areas af-
fected.

Until recently, General Ingles stated,
forecasts of radio conditions have de-
pended upon success in ‘“shooting’” the
sun through a refracting telescope in-
stalled atop the RCA Central Radio Of-
fice at 66 Broad Street, New York. But
a recent prolonged cloudy peried re-
vealed the need for a supplementary
source of data in emergencies, and led
to the present cooperative arrangement
with the Royal Board of Swedish Tele-
graphs in Stockholm and the Stockholm
Observatory in Saltsjobegen, Sweden.
When observation by RCA in New York
is impossible, a photograph of the sun,
taken by Dr. Yngve Oehman, in charge
of selar work at the Stockholm Ob-
servatory, is transmitted to New York
by radiophoto to take the place of the
local observation.

www.americanradiohistorv.com

~HARD-TO-GET PARTS~

POWERFUL ALL-PURPOSE INDUCTION
MOTOR

1D0EAL FOR EXPERIMENTERS—101 USES

Sturdily constructed o precision
standards, this self.startini shaded

le A.C. induction motor is pow-
erful ¢nough for a number of uses,
Some of these are: Automatic Time
ing Devices, Current Interrupters,
Electric  Fans, Electric Chimen,
w Displays, Photocell Control
s, Klectric Vibrators, Small

syfers and polishers,
ure Pumps, Mechanical Mod-
rens. and other applicationa.

13 watta of

r.p.m. Whea @

sturdy uwnit will constantly oper.

ate an 18-inch tumu.l:l- loaded
ight=THAT'S POWE

8. dedd weig > 27 wide b l-!/" e

t s 1" lonw

- ter, and runs In self-aligning oil-
it b en Dentzned for 110-20 volts, 50-60
cles. A.C. only. Shp. Wt. 2 lbe,
N 1

dmwe et T .. $1.95
ULTRA MAGNET

LIFTS MORE THAN 20 TiMKS
i 1TS OWN WEIGHT

LITTLE GIANT MAGNET

Lifta 5 ibna. eantly. WeiRhe 4 os.
Made of ALNICO new high-magnetic
steel, Complete with keeper. World's
most powerful magnet ever made.
The experimenter and hobbyiat will
find hundreds of excellent usea for
this high quallty peymanent magmnet.

34 = 115" Ship. Wt

Alllr-suns 134
$1.25
GENUINE MICROPHONE TRANSMITTERS

Iha
ITEM NO. 138
YOUm PRICE

Resfular telephone trans-

milters taken from a large
teiephone supply compuny’s
nverstock. orfk perfectly
on 2 dry cells. Can be
used on P.A. systems. vall
systems. lnter-communlica-
tions wsets. short-line tele.
phone clreults, housesto-
house or f(arm-to-farm
‘phone Lines, also to talk

with 200 tb:

rural lglephuqc

LN
HESE ARE GENUINE
TRANSMITTERS, MADE HY
KX‘.LLOGG. WESTERN ELECTRIC eAN:;‘l .N";I'Plelg;‘:lllgr‘lk(}‘-
&) SON, excellent 10 appearance and .
L@I il vnlu-‘ 'antinufl; weldom offered in Ahese

b

$1.95

stued.

ily  consiructed in heavy
melal case. BHLl2” high, 813"
ine,
W G. k. Fort Wayne,

or other a\ailable

wWt. 14 Ibs,

ITEM NO. 33

YOUR PRICE. ...

Powerful 230-Watt Ultra-Violet $ource

The beat and most practical
source of ultra-violet light for
zeneral experimental and enter.
talnment use. Makes all Auores.
cent substances hrilllantly luml.
neacent. No tr
kind nesded, Fita any standard
Jamp socket. Hrings 0OUL heau-
opalescent hues iit varlous

vpes of materlals. Swell for
amateur parties, plays, ete.; to
optain unique HEhting effecta.
Bulb nng'..s’hn. ¥

ITEM NO.

YOUR PRICE .. .cc.0 sl -95

WESTERN ELECTRIC BREAST MIKE

is L fine 1lght-welRht Btr-
rru‘;{‘:uﬂ:m? microphone. It welkhs
11

1 .
onilke comes Wwith breastpiate -'j
mounting and has 2-way awivel-
ing sdiustment so that it cen be
to any desired position.

eck,
. Straps can he snapped on
snd off auickly hy an Ingenious
arrangement.
This excetlent mike cafi ba
adapted for home hroadcasting or
private communication systems. Ry
dismounting breastplate. it <an be
used an desk mike.
{omes complete with @«foot enrd
and hard Fubher nlug. Finished In shersrdized plate.
non-rustable. Shipping welght,
$1.45

ITEM NO. 152
LT L P LR LR R L L L DL LT P

YouR PRICE
HUDSON SPECIALTIES CO.
40 West Broadway, Dept. RE-5-49, New York 7. N. Y.

I have circled below the numbeérs of the ltems I'm
ordering. My full Temittance of 8. ............ n:
clude SRIppINR _ charges) Is  enclored (NO €.0.D.
OMDERS UNLESS ACCOMPANIED WITH A DEPOSIT.)
OR my deposit of $............ in enclosed (20¢7%
redulredd. Ship order C.0.D. for balance., NO _C.0.D.
ORDERS FOR LESS THAN $3.00. BX SURE TO (N-
CLUDE SHIPPING CHARGES,
Circle ltem N¢. wsnted:

147 159 180

87 152 33

AQAIEsa . .« cai v s e et e e eanaa T s r
4 Please Print’ Claarly e

CItY. . treenarcannaranrrrarsoans State. .. .ri0nee
---------------------.-.---J
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CONTROLLED
KWIKHEAT SOLDERING IRON
*VANATTA PATENT
Heats 3 times Faster

Maintains Constant Tem-
perature

Tips stay tinned 10 times
longer

Can't Overheat
I/ Weight of Other Irons
Air Cooled Handle

Guaranteed One Year

See your Dealer
i he conno! supply you
write o

KWIKHEAT MANUFACTURING CO.

3732 SAN FERNANDO RD.
GLENDALE 4, CALIFORNIA

GOVERNMENT SURPLUS!
LOWEST PRICE_

WORLD'S

-

COMES COMPLETE WITH &
EDGERTON -
FLASH TUBES
& REFLECTORS

EASY TO
CONVERT INTO
A 2-WAY PHOTO
FLASH UNIT
OPERATES ON 110V. AC & 12v. BATTERY

Brand new at a fraction of ongmzl cost. Contains

fnest it parts a All ry

parts and comple:e instructions incligded i

conversion, works on 110V AC or s

le bamry by a flick of a switch. 68
TE _FOR MORE DETAILED IN. -

FORIAATIDN IMMEDIATE DELIVERYI=NLTIN S]]

CINEX, INC., 165 W. 46ih Sr., N. Y. 19, N, Y,, Depr. RES

TELEPHONE HANDSET HANGER
how bem s 1 "9 Poxtpaid

Price
Fits inost tvpea il matket. Made of
heavy duty  slumibi | rasting
| cebleit for desk, muhile or sarine
use. BRAND NEW

ALYARADIO, Dept. RC-22
$03 S, Atvacade Los Angeles 6. Cab',

_E_ Records Interviews, Conferences, Diclation, Tels- é
= phone Conversations, AUTOMATICALLY, CONTIN. =
= UOQUSLY and PERMANENTLY at less than 3 pat hour, =

MILES REPRODUCER CO., INC.
811 Broadway, M. Y. 1, Dept. ¥

MAY, 194¢

Miscellany.

[ Ravio Thictp-Five Dears Ago

In Gernsback Publications
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HUGO GERNSBACK

Founder
Modern Etectries. ... ..................
Electrical Experimenter o8
Radio News .. o.iiiiieeniiioiinian..
Science & Inventlon
Radlo-Craft

Some of the larger tibrarles In the country stilt have
copies of ELECTRICAL EXPERIMENTER en file for
interested readers.

‘ MAY 1915 ELECTRICAL

EXPERIMENTER

l Tuning Coil Sliders, by Edward Minnis

A Solderless Detector Cup, by Godfrey |

| Rigby

Wireless Telephony and Telegraphy on
Union Pacific, by Frank C. Perkins |

A Novel Detector Stand

A New Wireless Valve

A Rotary Switch Tuning Ceil

Variable Condenser Switch, by Max

| Epstein [

The D. C, Ave for Wireless Telegmphy

| and Telephony

| Improved Conical Tuning Coil

. Novel Wireless Telephone Microphone |

. Universal Crystal Detector, by W. H.

! Hale

The Galvanometer as a Radiation Indi-
cator for Radio Transmitters, by
William H. Dettman

A Radio Blocking Condenser,

M. Roope

"Wireless”

by Percy
| A Menu

| — .

BRITONS COMMENT ON BILL

The British government has proposed |
to solve the plol)lem of man-made 1.f.
noise by passing a bill making unsup-
! pressed noize sources cause for legal
action against the owner. An apt com-
ment, headlined “More Dinned Against
than Dinning,” is this letter to the Lon-
don Times, quoted in the Seottish Rudio
Trude Digest :

Sir,—What irony if a man is com-
| pelled to fit a gadget to suppress an
electric fire (electric heater—Ed.) or a
water-heater from interfering with the
wireless opposite or upstairs which is
blaring uninhibited and unashamed!

A. G. MORRIS.

The Digest itself had this to say:

A point about the Wireless Telegra-
phy Bill about which there appears to
be considerable feeling is the fact that
there is no compulsion on manufac-
turers of apparatus causing or capable
Iof causing interference with radio, to
fit suppressors.

it has been pointed out that a lot of
appliances which can cause interference
do not in fact do so for several reasons,

— | < Secondly that the incorporation of a

suppressor raises the cost.

So does the provision of a(lequate in-
’sulation, but no one would argue that
an appliance capable of killing the user
of it does not necessarily do so.

The fact is that all new eleetrical
| equipment should be suppressed, and
manufacturers should be made to pro-
! duce interference-free products.

www.americanradiohistorv.com
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AT LAST! A LOW COST

POWER UNIT

for Service Work

“A” Eliminator Kit =KGC 1-10
cpnctuding picterisl nd $ 9 QS0

These kits tulfitt the long-standing need of every
cervictinan and technician. They are designed to
therate from a 115 V.A.C, 50 60 cycle source, and
dehiver 6 V.D.C. well-filtered from three to eight
amperes, with a peak rating of ten amperes, The
A.C. ripple percentage is held te remarkably low
values.

T!|is unit charges a standard auto battery im one
ay !

e Do away with bulky batteries!
& Do away with corroding fumes!
& Simplity your service operation!

Order this fine kit for your bench taday!!

No €t . B s, plrage, Orderz rereived without suflivient
wllowunre fur postage will be xhipped tvis Roilwny
Lorghens eullert,

Shipbing wt.. 12 be,

OPAD-GREEN COMPANY

71 Warren St. New York 7, N, Y,
Phone: BEekman 3-7385-4

b 3020688 8 88 880 0 0 00 8 0.0 00 000 0

TALK IIII'!"n'I'HERI INSTANTLY-TD ANYOME

WITH INTERTALKIE

Just push but ons and hllu to or
from 1 lo 7 dm.-yem !

13 3222222222222 2222223 3222222222222 22X2 332 LTS L L T L L2233

" L
‘ol"-l:?‘s ilOvl‘ .’:'I"\| As Low
a e As
lﬂ. AN TS il $9.97
MIDWAY CO., Dept. RE.5, Kurnry Nebr.] €acu

TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.

zammfhda

Come to the Great Shops of C ()\’Nh m Chicago dur-
ing our S0th Annivemary Year! ¢ k. pravtical
trumng in RADIO 1 ELEV l\l():\ or ELECTRIC
1TY 1 Approved. Finance plan for non.veterans
Mail (aupun ‘Today for complete detuils,

NOT “HOME-STUDY"” COURSES!

You learn on real, full-siar equipment, not by mail.
Finest siaff of trained ingtructors to heils you get
realy quickly for a Letter job, a tine future

FREE BOOKS Clip conpon for big illustrated

Coyne bovk on either EC

TRICITY or RADHITELEVISIHON, Hoth books
sent FREE if you m-lu No obligation: no salesmun
will call, Act NOW

l: (9

i B.W_COOKE, Pres.

! COYNE Electrical & Radio School. Dept. 53 .51H

1 500 S. Paulina Street, Chicago 12, lilinois

: Rend FREE BOOK aml fullJdetails ons

y O ELECTRICITY 0O RADIO-TELEVISION

BFRAME. ...
{ ADDRESS ....
LciTy
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FREE!

for BEST BUYS and
LOWEST PRICES in

RADIO & TELEVISION
PARTS—SETS—ACCESSORIES

Get RADIONIC'S
Bargain Bulletins

TU BES RCA @ GE & SYLVANIA

HYTRON ® KEN-RAD
NATIONAL UNION @ TUNG-SOL ® RAYTHEON
indwviduatly boxed Standard HMA Guarantee

5Y3GT, 45¢c; 6F6GT, 55¢: 6SN7GT, 90c: (2SQ2GT.
70¢; 25L6GT, 70e; 2525, 60c: 35LbGT, 65¢: 35Z5GT,
49c: SDL6GT, 65¢: 25Z6GT, G0c.

CAVITY RESONATOR
— FORTHEUHFBUGS

Here's the Bast Lt yed
in UNF gear' A porta
Lle test  ostiliatar e
sluned  for the Navy
tiohl-plated cavity res
mator  provides  freq
range of 231 to 253
mes  Iocludes 2RI
Rewldy 10 g0 Vhety of
room In  the hattery
compariment to house
small modulator  and
pover stmply ol
: Rie it the paris
afd you huve @ dandy
= alumitum _cabi

m:; (no iu‘)/:es) with handle. Duus fasleners.
]
l.ll lots of 3, $2,9% cach )

RADIONIC cow

Tribune Theater Entrance
170K Nassou Street New York 7, N. Y,
WOrth 2-0421

Open doily 9-6 e Saturday 9-5

PMENT
PANY

; RADIONIC EQUIPMENT COMPANY Dept. 1051
1 170K Nassau St.. New York 7, N. Y. :
: Please rush free copy of latest bulletin of radio 8
3§ ond television bargains in parts, tubes, sets and 8
§ occessories. :
[ ]
: NGMIE o ocinieetraeeeiearaeasiansarsetaaeesnas :
]
: Address ......coiociiiiiiiiiaerieiraniiaiaae ?
| ] 1
8 Ci?y ............................ State........... ]

"MULTI TES'I'ER" MODEL 30

Madel 20 (Illnnlhlml) ................ sl! 95 net
Model JOP (Portablel. . . .cvesi i iienian 19.45 net
Model JOK (Compltie KIT and Instructions) 33 95 net

SIGNAL GENERATOR MODEL 300

600 Ke, and l-ﬂn Ke,
98 net

458 Kc.

Model 300 (Muatrated). ... .ot $1
Write for l"lll'i CATALOG, SEE your incal (H!lrlbu(ur
1f not availahie, WRITE o

Supplles 465 Ko,

BRADSHAW INSTRUMENT CO.
42 Flatbush Ave.. Dept. RC, Brooklyn 17, N.Y.

THINKS PEDRO MISLEADING

Dear Mr. Shunaman:

This will acknowledge, with my
thanks, the return of the negative
which pictured one of the simple decom-
missioning devices used in our survey
last year.

I acknowledge, too, the January issue
of your publication which contains, on
page 54, a story titled “The Impeded
Double-Cross.”

The article, in my opinion, renders a
serious disservice, not only to the hon-
orable element in the radio service in-
dustry, but to those legitimate agencies
of business with whom they are co-
operating to improve the ethical stand-
ards of the industry.

The distortions, both of fact and tech-
nique, which occur in “The Impeded
Double-Cross” may result in some con-
fusion in the minds of your readers. I
am sure that the majority of them feel,
as we do, that these occasional airings
have been good for the industry as a
whole, because they have paved the
way for the establishment of uniform
standards of practice and improved
customer relations.

Is it possible that the clamor of the
rzuilty few has made a louder noise in
your editorial offices than the resultful
cfforts of the ethical many whe are
quietly working to maintain the in-
tegrity and dignity of the industry?

G. H. DENNISON
General Manager
Better Business Burcau
of Pittsburgh, Inc.

OUR REPLY

Dear Myr. Dennison:

I am at a loss to understand your re-
action to “The Impeded Double Cross.”
I have re-read the article carefully and
failed to find any “distortions” either
of fact or technique. I would appreciate
your calling to my attention any dis-
tortions of fact. I feel myself a com-
petent judge of technique, but would
also like to hear any comments from
your technical contacts concerning sup-
posed “distortions of technique.”

I realized from your rather puzzled

| aiaiidaatnd e T —————
WE PAID 41.85 10 $9.50
YO HAVE THESE PRONGS C(LOSED,

Comme

One of the Pittsburgh BBB's faulty circuits.

www.americanradiohistorv.com
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G0 _Kit Form!

EM.C. HODEL 300/=

VACUUM TUBE
Volt-Ohm-Capacity
METER

$24.95

e DC VOLTS—6 ranges to 1000 volts!
e AC VOLTS—S5 ranges fo 1000 volis!
e RESISTANCE—6 ranges fto 1000
meg-ohms!
e CAPACITY — 4 ranges (.000025
mfd to 20 mfid)
o ZERO CENTER POSITION
o INCLUDES LEADS
Completed Unit. .. ...... $39.50
CAPACITY RANGE ond ZERO CENTER POSI-

TION are features not available in competitive
YIVM kits.

o
|

EMGC Model 120
VOLOMETER

The ONLY 20,000 ohms-per-volt instrument thal
gives you , .
e 6 D.C. Volt ranges at 20,000 ochms/volt
to 6000 volis
e 6 A.C. Volt ranges at 10,000 ohms/
volt to 6000 volts
e 5 current ranges to 6 amps
o 4 resistance ranges to 300 megs
95

|

Complefed Unit......... $29
Gives More
Measurement

E' M' c' Value per Dollar!

ELECTRONIC MEASUREMENT GORP.

423 Broome St.. Dept. B:5, New York 13, N. Y,

ane For F.ree Cotalog

-
A JRI Trainer
A NEW APPROACH to radlo recelver repalring. Here
is a METHOD of radio repairing that can be LEARNED
QUICKLY-—Regin tepairing immediately. The clectronic
field is wide open. Prepare yourself for a (GOOD INCOME
NOW! [Mscover for yourseif that radio repalring 18 EASY
TO LEARN by this NEW METHOD. Scnd for the JRI

Home Tratner TODAY. $£.00 postpald or plus e.o.d. charge.
Satisfaction guaranteed.

THE JRI TRAINERS
P. O. Box 2091, Dept. 100-E, Chicago 9. HI.

RADIO.ELECTRONICS prints several radio
cartouns every month. Readers are invited to
contribute humorous radio ideas which ean be
used in cartoon form. It is not ncecessary that
you draw a skcteh, unless you wish.

RADIO-ELECTRONICS for


www.americanradiohistory.com

w @

e

earlier letters that you were not quite
clear as to our objections to the type of
investigation carried out in Pittsburgh,
and felt that the story would clear you
up. Now I am not sure what the situa-
tion is. It seems possible that you
cither feel that we object to investiga-
tions per se; or that you feel that the
kind of gimmicking described in “The
Impeded Double Cross” is a fair test of
an auto mechanic’s honesty or ability;
or that you may have fallen into that
error common to all of us in believing
that a given method must be all right
simply because you used it.

We are not opposed to investigations.
What we oppose is investigations car-
ried on with the help of “gimmicks” or
artificial, atypical faults which do not
fall within the technician’s normal ex-
perience, and consequently cause him
extraordinary amounts of time and la-
bor to discover.

You will remember that I asked you
before: why not get radio service
technicians to put the receiver into
condition for an investigation; put into
it genuine defects like broken-down
filter capacitors, burned-cut coils and
shorted bypass capacitors.

I also pointed out—to head off any
argument that similar results might
follow a genuine, as would be produced
by a “gimmicked”, investigation—that
just such genuine investigation had
taken place. It was conducted by the
former New York newspaper PM with
the object of ascertaining what shops
they could recommend to readers. A

genuinely faulty radio was found for
the test. Before taking it to the first
shop, it was examined by a technician,
Herbert Roth of the Electronic Cor-
poration of America, who discovered
that one section of an electrolytic ca-
pacitor was partially open, the set was
cut of alignment, needed cleaning, and
had a burned-out pilot lamp and a line
cord broken at the plug. Thus both the
gimmick and the almost equally bad
trivial complaint were avoided.

The investigation was made in 1946,
a2 wartime shortage year. Yet the high-
est quotation received was in the order
of $8. Only two of the 10 shops can-
vassed gave an incorrect diagnosis,
and of the ten shops, six were recom-
mended by the paper. The recommenda-
tion took inte consideration such points
as price (highest price by a recom-
mended shop was $7.10, lowest $4.75),
guarantee, and apparent ability to de-
liver a good job, as well as honesty.

So you can see that there is a differ-
e€nce between an investigation made
with genuine faults and a “gimmicked”
one, I mentioned this investigation to
you in my letter of May 19, 1948, but
you did not refer to it later.

We agree with you that honest, com-
petent investigations might well be
“good for the industry as a whole” but
have pointed out in articles and edi-
torials that “gimmicked” investigations
have harmful features which may neu-
tralize any good done. And it is not the
“guilty few” who object strenuously.
They would be at as great a disad-

For GREATER Earnings.

This fast-growing science of RADIO, TELEVISION, RADAR \

_Communications

AMPERITE

Studio Microphones
~at P.A. Prices

L ¥

ideal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

"The vitimate in micro-
phone quality,” says
Evan Rushing, sound
engineer of the Hotel
New Yorker.

o Shout right into the
new Amperite Micra-
phone—or stand 2 feet
away—reproduction Is
always perfoct.

o Not offected by
ony climatic conditions.
* Guaranteed to with-
stond severe “knocking
around.”

“Kontok” Mikes
Model SKH, list $12.00
Model KKH, list $18.00

ctory Oﬂ.f.
for Specicl ,n"%d‘(.oldor.

ge ustrate

H 'Wr'n
sgfef‘e'gg cnd.“'P“

and ELECTRONICS, offers tremendous opportunities, and in no industry is |
RADIO-ELECTRONICS more impertant than in aviation. A skilled technician [
who knows the modern application of electronic devices, as used in the aircraft /| '
industry, is always in demand . . . not only in aviation, but in many other !
industries. Many large organizations call on Spartan regularly for graduates. [
Often, students are hired months before graduation. ,.
Doun’t coufuse the RADIO-ELECTRONICS course offered by |
SPARTAN with other courses, offered anywhere! As a graduate from this /
famous school you will know the application to industrial control devices;
to the search for petroleum; and the important uses of radar, television
and other electronic equipment.
SPARTAN offers two complete and thorough courses.
You will work on the most modern and complete equipment. You will
build equipment. You may join the SPARTAN “Ham” Club. Either /
course prepares you for Federal Cemmunication Commission license |
tests — first class radio telephone, second class radio telegraph, or class /
“B"” radio amateur.

P
R

SPARTAN'S 21 years of teaching civilian and
army personnel is your assurance of receiving the
best possible training in the least possible time.
You'll 2ot need MORE than Spartan training — yonu

cannot afford to tuke LESS.

/' SPARTAN

I
: NAME. . AGE____ ' SCHOOL OF RADIO AND ELECTRONICS
: ADDRESS___ - |
SCHOOL of AEROMAUTIES OLLEEE of ENEINEERING
: CITY. STATE__ _ R : .m.m-[—-i W. BALPOLE, DIRECTOR ¢ AJDEESS DEPT.RE-59
Depf. RE-59

"FULSA, DKLAHOMA

G. . APPROVED—Write TOOAY for Complete Information
1949

MAY,

wWwWWw.americanradiohistorv.com
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JOBS IN TELEVISION

YOUNG MEN 16 TO 60

There Is a Job Opening for Every Qualified
Trained Television Technician

WE CAN TRAIN YOU

Free Employment Service

Visit Our Modern Lobaorotories ond Class Rooms

APPROVED UNDER G.!. BILL OF RIGHTS

AMERICAN RADIO INSTITUTE

New York Buffolo, N. Y. Syracuse, N. Y.
101 W. 63 St. 440 Main S¢t. 131 Shonnard S5t.

Teaching Rodis Since 1935

T Eo

Train at an Institute that pioneered
in TELEVISION TRAINING since 1938.

Morning, Afternoon of Frenlng Sessions in
laboratory and theoretical fnstruction, un
ler guidance of experts, covering all phasex
f Rudio. Frequency Modulathi,  Tele
vision. lacensed by N. Y. Swate. Free
I"lacement Service, Approved for Veterans.
ENROLL NOW FOR NEW CLASSES
Visit, Write or Phone

RADIO-TELEVISION
INSTITUTE

480 Lexington Ave., N.Y. 17 (46th St.)
Plaza 3-4585 2 blocks trom Grand Central

You can become a Radio and
Television Technician now!

A million new jobs — almost 4.000 a week will be created in the
television industry during the next five years according to estimates of
industry leaders, Actually, during 1948, television grew faster than
any other industry in the history ot America.

Here is a real opportunity for you. Trained television technicians are
in demand. By starting now, you can get in on the ground floor
grow as television grows.

To help supply this needed manpower, the Milwa ikee School of Engi-
neering has expanded its radio and television courses. Now you can
get complete practical, technical training in the MSOE laboratorres.
T his is nor just a serviceman’s conrse. It prepares you for a career in
all of the technical phases of television and radio.

This special course Prepares you for any of the following careers:

Television Servicemon Supesvisor in Radio ond Police, Taxi-Cab and Rail-
Radio Serviceman Television Assembly toad Transmitter Operator
Radio ond Television Rodio and Television Tester Police, Taxi-Cab and Rail-

Retailer Broadcast Radio-Operator road Receiver Serviceman

OTHER COURSES AVAILABLE

SERVICE TECHNICIAN PROFESSIONAL
6 10 12 Months 1 to 2 Years 3 Years

® Electricity ® Electrotechnics o Electrical Engineering i
e Welding ® Radio and Television Bachelor of Science
- e . ® Electronics Degree
Refrigeration ® Refrigeration, Heating and Air Maijor in Electronics
® Heating Conditiening or Power R A D ' o

COURSES

Preparotory Mothematics, Serv-
ice. Broodcast, Television, Ma-

——_MILWAUKE £ —a

CHOOL of ENGINEERING
< P

ONINIVHL TVOIINHOIL 1VIILIVHL HLIM ¥IINYD ¥NOA 41Ing e ITITIVIIILS

rine Operoting, Aeronavticol,
Frequency Modulation, Roadar.

Founded 1903

Clagses now lo;ming foc ihe Summer t8rm June s

with
by Oscar Werwil Entrance exam. May 1B
I { | Veterans. Literature.
e ! COMMERLIAL RADIO INSTITUTE
| MILWAUKEE SCHOOL OF ENGINEERING, o Dept, RE.549 _ (Founded 3920)
| N. Broadway and E. State Milwaukee, Wis, i 30 West Biddle Street. Baltimore 1, Md
|
| Without obligotion send me free booklet *'Career Building”" and more details on course in s
| Radio and Television or B course | l —
| Name Age | AUDIO ENGINEERING SCHOOL
| Address . | A practleal Audio Ensineerin: courss In Sound Funda
al~: FILM atid MAGNETIC Recordim:: Tranaininsl
| City. . Segea | Monktrenenia: | Monboring and Mixime Labors torie
in_Transmission Sets. Oaciliators tlarmonie "
e e e o o T e e e e, S e e e e — 1 MRtorion Seta,  inlermodulation Analvzer.

nipment. ltecording Studlo assimulatini Broad.

. tion Pleture and Commerclal Saund lRecontin
1. M. Yremaine. bPres.-Director. APhroved for vetera

d Vorel Visas.
_ R HOLLYWOOD SOUND INSTITUTE, fne.
LEARN RADIO! e o0 | | e b
. { — — —
\
SITI N ~ VI G ' Z RADIO E"GINEERI"G €3] CORRESPONDENCE COURSES IN
PRFPARE FOR A GOOD JOB! b |W. "
COMMERCIAL OPERATOR (CODE) FM—Television—Broadcast vas' | RADIO d ELECTRICAL ENGINEERING
RADIO SERVICEMAN Police Radio, Marine Radio. Radlo Servicing. Avia- -
tl Rad and Ultra  HIgh  mobile  applicalion RiCAL ENG'NEERlNG Ger wood i‘.‘r!sl‘: ot
TELEVISION SERVICING Thmur uih lI‘:ﬂi;?m: in all hranches of Kadio amd Fle E!:ESI vourself at Low Cost. for . elgetricat’ el
tronics. Modern laboralories and equipment 0Old es- course. S0 slmplified anyone ¢am understand quickly.
BROADCAST ENGINEER tablished school. Ample housing facilities, 7 acte Extra fine course in radio.
campus, Swmall classes. entolluients limited. Qur RAD!O ENGINEERING public midress. photo.eleciric
Veterans get $130.00 Equipment graduates are b lemand, \Wrile for catalog. work. Tralns you to be supcr-service man. real vacuum-
SEND FOR FREE LITERATURE Approved for Veterans e e e warmint Ik Py, o O
d .
BALTINORE TECHMIGAL INsTITUTE | |, VALPARAISO TECHNIGAL WSTIIUTE | | ¢ IS AR 515 B
1425 Eutaw Mace, Dept. C. Baltimore 17, Md. ept, C * ?1%.:::’:::'“4@14}9:1 hayTent pian, ote,
Lincoln Engineering 8¢hool. Sox 931-RE-3y Lincoin §. Nab.
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Communications

vantage faced with a legitimate inves-
tigation as with an incompetent one, It
is definitely the etbical man who feels
that his profession has been represented
in an incorrect light.

We do not wish to be critical of any
action that has already been taken.
The Pittsburgh investigation, whatever
its faults, produced positive results.
Our object is to attempt to persuade
you of the reasonableness of our posi-
tion at least to the extent that, to quote
my letter of April 29, 1948, “if other
Better Business Bureaus contact you in
regard to tests of this type that you
advise them to use genuine defective
sets or to create genuine defects in the
set rather than use ‘gimmicks’ which
cannot give an exact idea of how the
repairman would work on a genuinely
defective set.”

T regret that we have not up to the
present been able to convince you of
the importance of that one point, as I
had hoped that the Pedro story would
make the matter abundantly clear to
any layman who, while having little
knowledge of radio, might be better in-
formed about motor cars and would
have sufficient inductive ability to fol-
low the analogy.

FRED SHUNAMAN
Managing Editor

RADIO and TELEVISION

Thorough Training in All
Technical Phases
APPROVED FOR VETERANS
DAYS~EVENINGS WEEKLY RATES
RCA GRADUATES ARE IN DEMAND
For Free Catalog Write Dept. RC-49
RCA INSTITUTES, Inc.
A Service of Radio Corporation of America
350 WEST 4TH STREET  NEW YORK !4, N. Y,

ELECTRICAL TRAINING

Intensive 82 weeka' residence course in funda.
mentals of industrial electrical engineering, in-
cluding radio, electronics. Prepares for technician,
enfineering aides. Approved for veteran training.
56th year. Enter Sept. 6, Jan. 9. Catalog.

B“S ELECTRICAL SCHOOL w_

/ 'RADIO COURSES |

WASHINGTON 12,
RADID DPERATING ¢ CODE
® RADIO SERVICING ® ELECTRONICS
® F.M. TELEVISION
© REFRIGERATION SERVICING
Write for Cataled and Pictura Brochure ’
Y.M.C.A. TRADE & TECHNICAL SCHOOI.S/
229 W. 66 St. (West 011!“) New York C“_y

Tearn to e a TelefTahh or
Rusdin  Operator.  Thousands of
mer; neded | Latensely interesting

wherevet you are, quickly. casily
with the famous Candler Code Speed
sly:u-m‘ Quatify for amateur or commercial leense. Book
of particulars Froe,

CANDLER SYSTEM CO.

Dept. 3.E, Box 928 Denver I, Colo.

Complete Radijio Engineering 21 W
Course. Bachelor of Science De-
gree. Courses also in Civil, Elec-
trical, Mechanical, Chemical, Aeronauntical Engi.
neering; Business Administration, Accounting,
Secretarial Science. Graduates successful. 66th
year. Enter Jan., March, June, Sept. Write for
catalog.

TRI-STATE COLLEGE ~2:3257*%dihn |
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LICENSING TECHNICIANS

Dear Editor:

I am glad to see that Mr, Joseph Am-
dy was interested enough in licensing
(even though opposed to it) to state his
views in the January issue. Among
other things he says, “Licensing of
other trades and professions has not
eliminated these evils—there are still
worthless and gyp doctors, lawyers, and
so on.”

There are unscrupulous and incom-
petent people in other businesses and
professions. But how many more would
there be if there were no licenses? At
present anyone can call himself a tech-
nician and set up shep. If he is dishon-
est or ignorant, nothing can be done
about it; but if he had a license, it could
be revoked and he would ge out of busi-
ness.

My experience has been that me-
chanics, carpenters, and painters are on
the average pretty straightforward
businessinen. My experience with radio
technicians has been that many are in-
competent and dishonest.

If we can have licensed electricians,
we can have licensed radio technicians.

WILLARD Mooby,
New York, N. Y.

STATIONS NOT OFF CHANNEL

Dear Editor:

In “European Report” in the January
issue of RADIO ELECTRONICS there ap-
peared this statement: ‘“The report on
frequency measurements during a re-
cent month, for instance, shows that
though 181 European stations deviated
by less than 5 cycles from their allotted
frequencies, there were 84 whose fre-
quency wanderings exceeded 25 kilo-
cycles! In the first class there were 17
French stations and in the second 11.”

In the interests of truth as well as
the honor of European broadcasting, I
must point out that this is a grave error.
It is possible that someone accidentally
wrote ““25 kilocycles” instead of “25
cycles.” Qur organization possesses a
checking center in Brussels for measur-
ing the frequencies of European broad-
casting stations. Out of the 400 stations
here, not over 20 deviate more than 100
cycles and these 20 are very-low-power
transmitters reconstructed after the
war as makeshifts. A very large pro-
portion of the stations satisfy the con-
ditions laid down at Atlantic City.
Finally, we have never come across a
single case of deviation of as much as
500 cycles. There is no French station
which deviates more than 50 cycles and
most have a stability better than 5
cycles.

We agree that there should be some-
thing like a European FCC—allowing
for certain differences in the European
situation from that in the U.S. It seems
to me, however, that there are much
more exact and substantial arguments
to back this up than the frequency
instability mentioned in your article.

H. ANGLES D’AURIAC,
International Broadcasting
Organization.

Brussels, Belgium
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TWIN-TRAX
The Tape Recorder

the Engineers are Buying”

When it comes to high fidelity sound
equipment, it's the specifications that count
with engineers. And that's why they're buy-
ing Twin-Trax — the popular-priced tape
recorder with professional specifications.
Extended frequency response, wide dynamic
range, low hum level, eas operation, trouble-
free performancel And two tracks means
twice the playing time on standard tape
reels, with tape costs cut in half — a saving
you don't have to be an engineer to
appreciate.

Write today for technical literature and

rofessional factory di .
p y discounts Tesdomart

Ameririer Core. or AMERICA
) 398-10 Broadwc! 7New York 13, N. Y.

WAR S5URPLUS BARGAINS

GIGANTIC MAIL SALE!
ELECTRONICS ® RADIO

o ELECTRICAL APPARATUS
Sale ends midnight June Ist

Amazing volues. Opportunity for hame
experimenters, laboratories, schools,
etc., to get fine new, or new condition
guoranteed equipment ot fraction of
original cost. We pay freight or post-
age. Typicol items are listed below.

Safe Price
3000-watt, 1{5-volt. 60+c Power Plants $299.50
Wheatstone Bridoes (0 to |1, 110 ochms.) 59.50
Weston Air Port Photo-Light Control
Units 29.90
Weston Model 689-1F Industrial Ohm-
meter and case 12.90
® W.E. Desk or Wall C.B. Telephones

and ringer (complete) 4.99

RCA {5, 3 and 2"") Cathode Ray

Tubes 3.55

RCA Light, burglar alarm kit. Consists

of rectifier, photo cell, thyratron, relay,

sockets, ete 4.49

Drill  press 30'° polishing—grinding

shatt and stone 129

Burglar Alarm Units—Protect home

and business 6,99

High Pressure Steet Botties (1800 Ib.) 5.69

Chromalux Heating Elements (24" "=

800-w) . 219

Selsyn Motors—Cost Gov't, §90—110 V

—&80-C. Pair 4.99
OeLuxe, Ouvistanding Efectrical-Radio
Home Lab Kit—80 pieces 6.77
Carbon Pile Regulater. Dozens of uses 99
Miniature  Multi-Statien  Teiephone.
Fine for office-residence inter-comm.
Seecret Line. A four star value. Par 7.89

Order from ad or send card for baor-
gain laboratory, experimenter and
amateur catolog. Satisfaction guar-
anteed, Our reference—National Bank
of Commerce.

LECO EMGINEERING
gox vos [CECRI LiNCOLN, NERRASKA
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FACTORY SEALED CARTONS
YOUR ASSORTMENT 25 FOR $9.25
50 FOR $18.00 100 FOR $35.00

iR5 3s84 12SA7GT 35w4
185 3ve 12SK7GTY 3525GT
174 12ATE c 128Q7GT BS5
1u4 12BA5 128)76T SULGGT
304 3583 723

ASSOR‘I’ED BUI.K PACKED—!S for $8.75
50 FOR $17.00 100 FOR $33.00
aacs o eats ™ 6F8G 618
6AKS  GAUE 490 6SN7GT 12aU7
MANY OTHER TUBE TYPES AVAILABLE. SEND
FOR FREE TUBE LIST.
Complete stoek of repiacement parts available for the
RCA 630TS TV Reeeiver.
Rend for our parts baroain List.
HALLMARK ELECTRONIC CORPORATION
594 Communipaw Ave.
Jersey City 4, New Jersey BErgen 44345

CLARKSTAN
PHONO NEEDLE
GAUGE

l-~sent|al lor ‘-hcm Grv.m\c-
ndagd ¢
‘n

Ac
v oth Sram ang oune
0 H llhtlm'm of 3 I\P('a lmu‘ arms
.\ol prl(‘e SI.:'.O.
S

: clAnKSTAN conp 11927 west Pice Bivg,

Los Angeles 34, Calif.
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The famous ACA-100 Amplifier — o self-batancing.
drift.correcting, direct-coupled amplifier -~ the most
satisfying musical amplifier ever designed. Based on
early Loftin.White circuits, perfected by A. C. Shaney
in 1936, and now brought to e standard of quality far
sbove that of any corresponding ampfifier. Ezxclusive
features include:

@ Push-Pull Trisde Expander.

@ Non fraquency-discriminating naise Supprossar,

@ Push-pull hi and ls frag. varishle aqueiiters.
If you are sotisfied with nothing less thon the best,
write todoy for free technicol lirerature. 0

Specicl models for olfl magnetic cortridges

398-10 Broadway

New York 13, N. Y.

> TUBES < |

Looking for
TUBES!

Wé@t’m

into ready

0

Yes, we are looking for your excess or
obsolete tubes, Dig them up TODAY
and convert them
NOW...no quantity too large or too
smali...we nced them all

Send your list to:

MOHAWK ELECTRONICS CO.

Allentown Store:

gj BETTER TV PICTURES

wnh Federated WAVE TRAP
; Rosluces fnterteren
d 'il 1 . I}c{-ﬁflll‘lc:\lz:ll:‘ulh ot TV &

160-C GREENWICH ST., NEW YORK 6, N. Y.

stahilize. pieture
eonneits to an-

$1.95

K

FEDERATED PUHCHAS[R Ilc 80 Pl!ll Plate, N. Y. C.
1115 Hamilton SI..

Allentown, Pa.

CASH

TELEVISION SCREEN VIEWING FILTERS

Make felevisioh tar mare cnjmable. ¥

f at very low co

tipen-ive to make. Send 3% tor
In-truetl

SN oMt
ey eusy and
romph-te i
material

in - make
DitTeren | all

> ot dneind

ELECTRONIC DEVICES CO.
P.O. Box 1016, Morgantown, W. Va.

INDUCTANCE TUNER
for TELEVISION & FM
front end 2 gang, il

vidually iselated colls 17
turny silver wire an a
ceramic forns, per gang
Fully shislded Will covor

"M angd bot! P)
Television
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gram, Ship
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2 TUBE KIT
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UNIVERSAL
TROUBLE
SHOOTER—
Iocatcs cvery
service trible
Dioes evergthing
amd guarantecd
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ne Ay 1]
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25 WATT
P.P. 6L6 Hi Galn
AMPLIFIER KIT

A wonderfal i Make
up_an  amplifier woitl
$h o oy tavertul
enoutle for anlitarinme
seallng 1500 peonle
Separately coastealled
Mike & Photes imnnt 3. Al
party, inel. drilled chas
it I|.|
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PRICES NET F.O.B. OUR
PLANT. Write for FREE
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—Book Reviews -

RADIO ENGINEERING, by E. K. Sandeman.
Published by John Wiley & Sons, Inc., New York.
3% x 8% inches, 775 pages. Price $6.50.

The author, a former BBC engineer,
describes his own book beautifully in the
following, taken from the introduction:

“The writer has an infallible method
of dealing with all mathematical de-
scriptions. He glances at the type of
mathematics involved, and if it is of a
type that he can understand, there is
evidently no point in reading it. He
therefore looks at the conclusions
reached to see if they are presented in
a useful forn». If they are not, the trea-
tise is not very much use anyway! If,
on the other hand, the mathematical
argument is incomprehensible, there is
also no point in reading it. But pro-
vided the problem is clearly formulated
and the conclusions are clearly stated
in explicit form, they may still be of
full value to the practical man if he is
capable of substituting in a simple
formula.”

Mr. Sandeman has taken his own ad-
monition deeply to heart. A knowledge
of garden-variety algebra and loga-
rithms will carry any reader through
the book, even though the pages are
sprinkled very liberally with formulae.
The point is that each formula is solidly
useful for solving one of the intensely
practical problems that working radio-
men run up against. Wherever there is
a chance of obscurity, a sample problem
is cited and solved before the reader’s
eyes.

And yet this is an engineering book.
It gives the basic facts of electronic
life—and in detail, 1t is thoroughly use-
ful to designers and equally helpful to
those who must adjust and service any-
thing from a home receiver to a high-
power transmitter,

Many engineering books present theo-
ry alone, leaving the reader to correlate
this with practice as best he can. Mr.
Sandeman has presented all the theory
—but he is apparently aware that elec-
tronic apparatus exists “in the flesh” as
well as on paper!'—R.H.D,

ATOMIC ENERGY, by Karl K. Darrow. Pub-
lished by John Wiley & Sons, Inc., New York.
5% x 8% inches. 80 pages. Price $2.00.

Dr. Darrow, a noted physicist, has as-
sembled this book from four lectures he
gave at Northwestern University in
1947. As a consequence, the style is con-
versational; with the author’s facility
for creating mental pictures and his
logical, from-the-ground-up approach,
this is one of the few books on nucleon-
ics which need not be ‘“*“waded” through.
In fact, it’s hard to put down.

The lecturer assumes that the audi-
ence has practically no knowledge of
even the electron theory. Yet, slowly,
surely, and inevitably, he guides his
hearers through the complexities lead-
ing to the release of nuclear energy. All
the basic qualitative (and even a little
quantitative) information is given,
spiced with history and background.

The book will qualify no one for a
degree in nuclear physics, but 76 pages

MAY, 1949

after he begins, the reader will find him-
self in possession of a larger number
of well integrated atomic facts than he
would ever have thought possible.
—R.H.D.

PRACTICAL TELEVISION SERVICING, by J,
R. Johnson and J. H, Newitt, Published by Mur-
ray Hil} Books, Inc.,, New York. 6 x 9 inches,
334 pages. Price $4.00, !

After opening the book with a basic
discussion of television fundamentals,
the authors proceed to discuss the tele- |
vision receiver by breaking it down into
its v.f., i.f., detector, sweep, video, powerl
supply, and C-R tube circuits, discuss-
ing each section in great detail. By
so doing, they cover each section of the
receiver along with its particular serv-
icing problems without relying on pre-
vious discussions or those to come later
in the book,

In their discussion of antennas and
wave propagation they describe the va-
rious types of TV antennas, their char-
acteristics, and the types of transmis-
sion lines that may be used under
different conditions with advantages
and drawbacks of each type.

The section on receiver installation
alone is well worth the price of the book
to the average service technician or
installation man. The authors go into
considerable detail on the problems of
antenna placement and mounting; sup-
plementing their material with photo- |
graphs and drawings. One chapter is
devoted to the requirements and opera-
tion of test equipment for TV receiver
servicing. This section ties in nicely
with the following discusions on wiring
techniquex, trouble-shooting, case his-
lories, and common defects which are
often found by the technician in TV
receivers,

The book concludes with an appendix
of tables providing such information as
frequencies of TV channels, intermedi-
ate frequencies used in many commer-
cial sets, oscillator frequencies for given
i.f. channels, characteristics of common
transmission lines, and a ten-page glos-
sary of television terms.

,a;a_

“Gosh! My Wifell”
Suagested by Jack €. Thuraton,
El Centro, Calif. |
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IN LINE WITH OUR POLICY OF RECOMMEND-
ING THE MOST FOR THE LEAST TO THE AMA.
TEUR, SERVICEMAN AND HOBBYIST, WE ARE
PRESENTING THE FOLLOWING ITEMS

4

EICO
VACUUM TUBE
VOLTMETER KIT

Model 221K « 323 95
Complete Kit [}

THE MOST USEFUL TOOL
ON YoUR RADID BENCH!
D,C, and A, ranges 0-3, 10,
180, 300, and Iv0) solts, Ohm-
meter 1anges from .2 ohm ta
1.M0 megohms [n steps of Rxl, B
IR, RXTON0, Rx10,000 and Ryl

y
3 )
y
y
y
4
y
4
<
y
y
y

megohine. Db seale from —20 to ==
5500 in 5 ranges. D", [nout re-

sistanee [s 2 megobms, A,C, inhut imhedance iy over 134
megolims. Iiode A, rectiller for greater geeuracy aned
wider frequency range to 30 IKr. Large, rusged 4%”
nieter with all A" and D.C. readinzs on one simple

seale, Complete with tulns aml test prods.
COMPLETELY FACTORY WIRED...... $49.95
OSCILLOSCOPE
KIT 3

Madel tod K hulig <po rnsahle
r..r AM. PML and TELE
VISHON. 1lmizontal sweep
cirouit 15 to 30,000 exeles,
A eontrals on trant panel.
Linear sweep with R84 gas
Niwle. Graph reen lor
measuring  peak to peak
oltage Fregueney e
borizontal  and

er nplitiers troni 5i
eyeles 0 50 Keo Input fm

el and Dl
I paned for
!n Lromph

temal synehionization, test waltage and tntensity modu-
lavion, Detlection sensitivitv: 30 volts per Inch fall
raln, Ietgilead |n~l||ul|unx amed pletorial - dlagiams $
inchuded. NOTHING K O BUY

Size B%"W x 13"11 x 177D, -
Hn the o .$39.95
COMPLETELY FACTORY WIRED ...... $69.95 %

0o peposit required with 0°.0.D. Orders.

ADSON 3

RADIO & ELECTRONICS CO.

y
y
%4 22) Fulton Street New York 7, N. Y. o

YOU'LL SAVE
MANY DOLLARS
WITH THIS

BIG 180 PAGE

FREE

CATALOG

TELEVISION, ELECTRONIC PARTS,
HIGH FIDELITY RADIO, HAM GEAR,
PUBLIC ADDRESS EQUIPMENT,
PARTS AND WORKSHOP TOOLS

A penny posteard will bring you the 1949
Lafayette-Concord catalog. It's a bargain
guide that means big savings to you. There are
pages and pages of the finest equipment at
amazing low prices. Use it to order everything
you need, and pocket the difference. Helps you
save both time and money. You'll like shop-
ping from this mammoth book of bargains.

Wiite for your copy today. It's freel

LAFAYETTE-CONCORD rucicspry ™

organ ization
DA R LR R R A

¥ LAFAYETTE-CONCORD, Dept. JE-9

: 100 Sixth Avenue, New York 13 @
§ 901 West Jackson Blvd., Chicago 7

1 265 Peachiree Street, Atlanta 3

: [ Please rush free catalog No. 89

I Nome

Address.
]

[l . Ione ... State

RUSH THIS COUPON FOR FREE CATALOG
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PARTS SHOW VISITORS:
Be sure to visit our tremendous
showrooms at 320 N. LaSalle St.

Thousands of electronic components
conveniently displayed.

TRANSMITTING w

CONDENSERS

SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY

We have literally hundreds of thousands of these top quality standard type
transmitting mica condensers in stock for immediate delivery at a fraction of
their original cost. Every condenser is brand new and carries the name of a
fine nationally known manufacturer.

Despite the unusually low prices, these mica condensers, like all Wells Com-
ponents, are fully guaranteed. Be sure to order sufficient quantities for your
requirements.

Cap. Wrkg. Mir. Price | Cap. Wrkg. Mfr. Price | Cap. Wrkg. Mir. Price
Mfd. Yolts Leg. Each: Mfd. Yolts Leg. Each: | Mmfd. Yoits Leg. Each:
STYLE "AA‘‘ CONDENSERS 024 1500 3 1.60 | 02 400 7 .35
X 3000 2 $4.50 | 033 1500 37 1.60 | .02 1200 7 45
04 1000 2,7 350 | .05 1000 37 170 | o2 1200 7 .45
secconmsms N W8 R L 3
LA e L STYLE "'C’* CONDENSERS 03 1200 28 50
STYLE *°B** CONDENSERS | .000005 2500 2 s0.40 033 600 7 .35
.00003 2000 2 $0.70 00005 400 7.8 30 033 1200 8 50
000047 3000 1 .80 0001 800 2.7 x| 04 00 1.8 .38
.000C5 3000 2.9 ;3 0001 1200 7 3w M 250 8 40
ol oy 379 s | o S b STYLE "D'* CONDENSERS

000094 3000 7 80 | 9002 2500 7 40 | 00004 500 7 $0.20
.0001 3000 219 80 | 00024 7500 78 .45 | .00005 1200 1,7,9 .25
.000107 3500 ! -85 | soos 2500 2 45 | 100005 2500 2,89 30
.0001 1 3000 9 -5 | o003 2500 7 45 | 0001 00 9 20
.00137 3000 2 95 | 00039 7500 7 50 L0001 1200 7.8 25
000175 1500 a 1.00 | 0004 2500 2,79 45 | 0005 2500 26 38
.0002 1430 6 1.00 | “goos 1,7 35 | 00024 6 .35
.0002 3000 78 1.00 | 0005 1200 2,7 40 | 00028 1200 68 .25
.0002 5000 18 1.05 | 0005 2500 1,2 45 | .00025 2500 6.8 35
00025 5000 7 1.10 | 004 4200 27,8 .40 | 0005 1200 7 .30
0004 3000 2,7 95| o0l 2500 87 55 | .00051 2500 | 3
10004 5000 2,78 1.10 | “60 3750 7 &5 | 0007 00 2 25
.0004 6000 1 155 | ‘o0l 600 2 35 | .00l 600 2.8 5
.0005 2000 7 .95 [ .002 7 35 | .00l 1200 6,89 38
0005 3000 3 1.00 | 002 1200 2 45 | 001 2500 68 40
0005 | 3000 7 1.00 | ‘ooz 2500 128 55 | .0011 2500 8 40
.00055 3000 7 110 | 002 3500 [ 80 | .002 800 1.2,9 .25
.0008 2500 7 1.05 | 0022 2500 7 40 | 002 1000 ] .30
0006 5000 8 115 | 003 600 a 40 002 1200 678 35
000625 3000 7 1.05 | 0035 2500 1.9 40 | 002 1250 | .35
U 7 1.05 | 0039 2500 2 40 | .002 2500 [] 40
00075 2500 2 105 | 004 2500 2,7 0 | 0022 1200 8,7 30
00075 5000 8.9 115 | "0ods 400 8 40 | 0022 2500 8 .40
0008 3000 7 1.00 | 0046 500 9 45 | .002% 2 .25
oot wo 19 s | ¥ i 5 | oo R g

d i . 005 2 . .0027 .
STYLE "B” -001 5000 78 1.30 I 1005 1200 78 .45 | 003 2 .25
L0011 5000 2.7 1.35 | (005 2500 78 0 | 003 1200 87,8 .30
.00125 2000 7 110 | L0051 1200 7 45 | 0033 1200 s .30
0014 5000 2 1.35 | 0051 2500 7.8 65 | .004 1100 8 35
e 0015 3000 b 1.10 | 0054 2500 8 65 | 004 1.8 38
- i ‘.... 0024 3000 ) 1.5 \ 1004 400 7.9 40 | 004 500 9 a5
il 0025 2000 127 110 | 008 2500 b 65 | .0044 (] 25
.00275 2000 1.7 1.10 | o048 1200 7 0047 2500 68 40
.003 2000 7 1.20 | 007 8 35 | .005 400 2,67 25
o8 w1 1w | o w3 %00 R PR

K . ] 01 ) .
sTyLE "C" 005 5000 68 170 | 01 400 278 40 | 01 1200 6,78 40
006 2500 7 1.30 | .01 1200 178 4 | .01 1250 1,69 .40
.006 3500 ] 1.45 | .01 2500 78 0 | .0 2500 2,8 50

0068 3000 ] 1.40 | L0115 400 3 40 | .02 §00 26,8 25

) ~008 3000 78 145 | ‘013 1200 3 55 | 022 500 7 25
01 2000 1,23 1.55 | 015 1200 7 55 | 025 1200 7 35
O 01 1000 7 1.35 | 0I5 2000 8 80 | 027 00 7 25
(Q) .02 400 7 130 | 0I5 2500 78 60 | 03 00 28 25
02 2000 28 1.40 | 0175 1200 2 55 | 05 400 7 30

Manufacturers' Legend:
1—Aerovox; 2—Cornell Dubilier; 3—Faradon; 4—General Electric; S—Illinois; 6—Mica-Mold:
STYLE "D" 7—-Sangamo; 8—Solar; 9—Sprague

This is only a partial listing. Write or wire for information on types not shown and for recelving sot micos
and silver micas.

We advise distributors to order immediately from Manvfacturers and Distributors: Write for
this ad, Ovur standard jobber arrangement applies, our complete Mica Condenser Listing
No. 103A.

SALES, INC. 320 N. LA SALLE ST. DEPT. Y, CHICAGO 10 ILL.
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F EAR IS OUR

1!“’

What happens when you hear? What happens inside
your ear when sound waves come in from a telephone
conversation?

Bell Telephone Laboratories scientists have developed
special apparatus to help answer these questions, for the
telephone system is designed 10 meet the ear’s requirements
for good listening.

In the test pictured above, the young lady sits before
loudspeakers in a soundproofed room with a small hollow
tube, reaching just inside the ear canal. Sounds differing
slightly in frequency and intensity come from a loud-
speaker. The subject seeks to tell one from another, record-
ing her judgment electrically by pressing a switch.

Meanwhile, the same sound waves pass down the hollow
tube to a condenser microphone, and a record is made of
the exact sound intensities she identified. Results help
reveal the sound levels you can hear clearly and without
strain—the sounds your telephone must be designed to carry,

Scientists at Bell Telephone Laboratories make hun-
dreds of tests in this manner. 1t’s just one part of the work
which goes on year after year at the Laboratories to help
keep Bell System telephone service the finest on earth.

BELL TELEPHONE LABORATORIES =

Exploring and inventing, devising and perfecting, for con-
g ¥ i E A
,

www americanradiohistorv. com
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T.A.C. DOES IT 7,7 AGAIN!

America’s grealest
Television Values

per square inch
of picture!”

Now;

IN MUCH LESS TIME ..

All Major Components
Already Mounted
on Chassis!

including Pre-wired “VIViDeo”
I. F. Strip and Pre-wired front end

No technical knowledge
required to build this
outstanding, proven T.A.C.
Custom-Built Television
Receiver!

BUILD THE FINEST PROVEN CUSTOM-BUILT TELEVISION RECEIVER

. WITH LESS EFFORT .. . FOR LESS MONEY!

EXCLUSIVE T. A. C.
“ViViDeo” FEATURE

Pre-wired, pre-tuned ond tubed |.F.
sound ond video strip (patents
pending). An exclusive T.A.C. feo-
ture developed by our own re-
seorch. All in one chossis.

Complete comprehensive Service
Data  on the T.A.C. exclusive
“VIVIDeo " 13-tube Picture ond

Sound I|.F. Strip (Pot. Pend.). Can-
toins all infarmation needed to
thoroughly understond and service
this unique high.goin L.F. Strip
which features 52 stoges of Cath-
ade-Coupled Grounded-Grid Yideo
I.LF. ampglification. For high guoin,

NEW! SUPER-SIMPLIFIED INSTRUCTIONS!

AND COMPLETE SERVICE DATA

The most explicit, easiest-to-follow. most eloborately detoiled instructions in television—
that even g loymon con follow. ONLY 13 TUBES REMAIN TO BE WIRED! ABSOLUTELY
NOTHING TO MOUNT!

T A c STANDARD MODELS 29 RCA 1ubes, plus RCA or Dumont C. R. Tube. Pre.wired “'VIVIDeo'’
13-tube Picture ond Sound I.F. Strip with 512 stoges of Picture
Amplification. Pre-wired All-Chonnel Front End with Fine Tuning. RCA 5x7 Oval Heavy Duty Pm Speaker. Delivered

CumPs|9'e with ALL MAJOR COMPONENTS MOUNTED, PLUS New Comprehensive SUPER: SIMPL]FIED DATA for Wiring
oend Servicing.

Model MIQ 5 complete (iess C.R. Tube $169.50 Dpeoler's Net*
Model F1015 - Complete with 10 RCA C.R. Tube 203.50 Dpealer's Ner*
Model F121S Complete with 127 Dumont CR. Tub. 231.25 Dpecler's Net-
Model F151S5 Complete with 15 Dumont C.R. Tube 314.50 peclers Net

fdentical extra-volue features as above except Stondard Tuner

T.A.C. CHAMPION MODELS

replaced by DuMont Inputuner for Continuvous Tuning of ALL Fm

sensitivity, stobility, “VIViDeo'’
Zun’:l bes beot! Write for FREE del M101C RADIO AND TV CHANNELS. 209.50
ooklet SB-1 or ask your lccol LY 3 1
jobber for.i!. Booklict 5B-1 alse in- Mode 0 Completen(lessie.Ry 105! $ p i
;';-‘.";'do‘;"":'bl:."‘h T.A.C. Direct- Model F101C_compiete with 10~ RCA C.R. Tube 243.75 Deoler's Net®
Model FI2IC—CompIe|e with 12" Dumont C.R. Tube
All components are of the finest quality and are full 271.40 " .
G UARANTE E guaranteed under the Standard RMA Guorantee. All BEGIERS N
TAC Assemblies @are guaronteed ta operate when MOdel, F'IS'IC._comp|e'e with 15 Dumont C.R. Tube
assembled occording to directions.
. 357.35 Dealer's Net*
MODEL P-520 . . . 520 Sq. In. SCREEN [T L RS e
PROJECTION TELEVISION ASSEMBLY 566.75 Dealer's Net®
ALL T.A.C. 15" and 20" Assemblies contoin 30 RCA tubes, plus
s Bausch & lomb F; 1.9 lens « Eastmon Dumont C.R. tube, RCA 12" Heovy Duty PM Speaker, and all feoa-

Kodok Screen ¢ DumMont Inputuner +37 R.C.A.
Tubes * Pre-Wired & Pre-Tuned Picture I.F. &
Sound |.F.

Bac

+ Aluminum Coated Top Mirror » Metal Rock
* Speciolly Designed Hood ond Picture Frome
Supplied * 5TP4 Projection Tube » 12 R.C.A.
High Fidelty Speoker =«
Power Supplies.

MODEL P-520

tures mentioned obove PLUS Pre.wired 14KV High Voltage Doubler
Power Supply.

I CABINETS AND STANDS IN BLOND AND WALNUT AVAIL-

* Pre-Wired 30 K.V. Tripler Fly
k Pcwer Supply * Avtomotic Goin Control

ABLE AT REASONABLE PRICES. WRITE FDR LITERATURE.

Two Llow VYoltage

@ Write for Catalog on

: * our Complete Line of TV
::g;)’E"”' 520w #69.50 [ N l| | [ Replacement Components!
L $895.00* ’: L [ % PRICES 5% HIGHER

The

reody to iastall,

Complete Instructicn ond Service Mon- s

vol

tories in collaboration with T.A.C. en
gineers, included with each P.520. This
manual also seporotely ovailable ot
$2.50 eoch,
local jobber for i,

WEST OF THE MISSISSIPPI

obove unit completely wired and

(

! :\-r, 0]
f‘mgqu

Prices subject 1o chonge

without notice.

540 BUSHWICK AVE.
BROOKLYN 6, N. Y.

Front ond rear ponels optional at
additiono! cast.

campiled by John F. Rider Labaro- ubsidiary of
naider Televisign Lo
Distributed through NATIONAL PARTS DISTRIBUTORS
Wiite for the source nearest to you

deoler’'s net. Ask yaur
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