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For taithful tone reproduction ... high fidelity
at low volume level — use Centralab’s Compentrol

PRICES
Y2 and 1 meg,.—
Plain Type $2,50;
SwitchType $3.00

Switch type Compen-
trol shown above.
Plain type at right.

(entralah components are safest for guaranteed servicing

OUan stake your service reputation on the Centralab

Corfpentrol. That's because this combination volume
control and Printed Electronic Circuit faithfully repro-
duces the high-pitched tones of the operatic soprano —
or the deep bass notes of the boogie woogic beat . . .
when volume is set at low level.

In fact, Compentrol was especially developed to better
reproduce the apparent bass and treble response of
radios, audio amplifiers, phonograph combinations and
television sets. Use it as a business builder as well as for
replacement service. It actually improves original pecform-
ance! What's more, its low price will fit any pockerbook.

Because of its design CRL’s Compentrol nceds no ad-
ditional amplification. There is no insertion loss when
you use Compentrol,

The Centralab Compentrol is furnished in ¥ or 1 meg.
—plain or switch types. Switch is SPST, and an insulated
switch shield is furnished for a-c shiclding. Most ampli-
fiers use a plain type. Tor complete details, ask your

Centzalab

A Division of Globe-Union Inc.

Milwavkee 1, Wisconsin
In Canada, 635 Queen Street East, Toronto, Ontario

The Centralab Compentrol is only one
of the more than 470 _new items listed '
in Centralab’s new Catalog 28. Get
our copy of this 32-page index to the
atest developments in the fast-changing
electronic field. plus a 16-page booklet
telling the whole Compentrol story. See
your distributor or use the coupon.

CENTRALAS, A Division of Globe-Union Inc.
910 E. Keefe Ave., Milwauvkee 1, Wis.

Please send me my copy of the new Compentrol Booklet as
well as Centralab Catalog 28 at once and without clarge.

o Name....... —_— POSItION. oo
Centralab distributor, or use the ccupon. S oston -
Company........ R SN E
Make your Centralab distributor Address.... S —
headquarters for City.... ) State -
exact electronic replacements EEEREEEE EESSEEEEEEEEEEEEEEEEEEEENEERR

RADIO & TELEVISION NEWS Is published monthly by the ZiM-Davis Pubtlahlng Combany nt 183 N. Wahash Ave.. Ci o 1. IIl. Fnteéred as second-class matter,
July 21, 1948, a1 the Post Qllice Chicago. 14.. under the act of March 3, 1870, Authorized Ly Post Ollice Departm Ottawa. Cun'.'lmav A8 geeond-class matter.
ther

SUBSCRIPTION RATES: Nadio & Televislor News—one year. U, 8. and Possesslons. 1*an-Amerlcan countries. and Canada $1.00; all o lonlgn coutitries $5.00;
Radle-Electronic Englneerlng Fditlon—one veas, U, § and 1'0ss¢asions, 'an-Amerlcan coyntries. and Canada $6.00: all other forelgn countrles. 57.00.
Postmaster—.Please return undellvered eapies under form 3580 W 64 E. Lake St.. Chicago t, I

w
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Prepare Nw ..In spare time at Home ... for a New,
\ PROFITABLE (yrerestiNG FUTURE

- J’“‘pf‘?- .’;’" Y
N

N TELEVISION

RADIO -~ ELECTRON/ICS
RADIO CHIEF OF ILE DE FRANCE
FRENCH LUXURY LINER PRAISES D. T. I,
Radio Chief—Jean Desmas Says:

“Deforast's Tralning, Inc., of Chicago,
Is known not only throughout Europe,
but aiso In many parts of the world as
one of America's finest Television,
Radio and Electronics tralning centers.”

JACK DEMPSEY

Former World's Heavyweight Champion

e

T o i -
Prepare At Home Or In Our Chicago Laboratory!

TELLS WHY HE'S PROUD
wit DeTe 1
WITH ® e ® See for yourself how readlly you may prepare at home, or in our modern Chicago
laboratorles, for a better job or business of your own in one of America’s fastest-

@ | haove been greotly impressed with D.T.l."s growing fields—TELEVISION-RADIO-ELECTRONICS.
wanderful spirit of friendliness ond sin- If you train at home you get (1) the use of a 16-mm. movie projector and 16 reels
cere determinotion fo help its students of animated movies to help you learn important points faster . . . easier, (2) mod-
maoke good in Television-Radio-Electronics. ern lessons and (3) sixteen shipments of electronic parts enabling you to get

@ | odmire its remarkable 20 year record of valvable practical experience from over 300 projects—including building and
helping men build brighter futures. keeping the electronic equipment shown below. And upon completing training,
® 1 alsa odmire the business policy of ifs You have the optional privilege of building and keeping a big 17-INCH TV ser at

management and the thoroughness of its moderate added cost. Get the full story. Mail coupon today!

large facuvity of instructors.

@ Never have | heard young men praise o
school as enthusiostically as do the stu-
dents and graduates of D.T.l. They are its
best boosters.

R-F SIGNAL
GENERATOR

A r LAUD D. 7. I.'s
-~ A £ H
= ' VoL }. HOME MOVIES

fu¥ ——=" IN CONGRESS GETT

= = D.T.L°s remarkable
t’* ,'—i:r'x;‘ home iroining bene-
i) fit of visual training

MOVIES has been proised from the floor of wAYS
the House of Representatives im Woshington, Bg

D. C. ond recorded In The Congressional Record, u:: MA“‘ COUPON TODAY!

f MONEY Dept. RN-1-J

DE FOREST'S TRAINING, INC.
2533 N. Ashiand Ave., Chicage 14, Ill.

HOME MOVIES

I# subject to militory service, the infor-
matlon we have for yov should prove
very helpful. Mol coupon today.

I

A~ | would like your Opportunity News Bulletin showing *'89

333333 B Ways to Earn Money In Televislon-Radio-Electronics'’; also,
S=a ) &ESEEN the folder shewing how | may prepare to get started in this
S S = . ' thrilling fleld.

S=oan e 4

De FOREST'S TRAINING, INC. [

AFFILIATED WITH Address Apt

De VRY 7ecknical INSETITUTE
CHICAGO 14, ILLINOIS

City. Zone___State

January, 1953
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THE UHF COLINEAR

A high gain all-
channel fringe area
antenna, Here is the
mighty mite of all-
channel UHF recep-
tion and considered
by a leading TV set
manufacturer as the
finest UHF antenna
yet perfected. Rug-
ged four-bay con-
struction of solid
aluminum elements
with fiberglass cross
{ arms.  List $11.10
Also available in
side-by-side stack.

B

B&h-‘ T i S el e

AR

THE
YAG)

UHF Yagis for primary
and fringe areas in two
models—an all-aluminum
cight-element and a
twelve-element with spe-
cial weather-resistant fi-
berglass boom. Both an-
tennas provide high gain
and wide band width,
Model LJ-U $6.15 List
Model LLJ-U $7.65 List

VEE-D-X
UHF
ADAPTING
BRACKET

Permits addition of UHF
antenna to existing VHF
installation. Can be mount-
ed three different ways to
mast or antenna boom.
Fast, easy, inexpensive to
install, Supplied plain (list
$1.50) or with Mighty
Match MM-30 list ($5.50)

FREE!

UHF ANTENNA GUIDE

www.americanradiohistorv.com
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THE VEE-D-X “'V*

All-channel primary
area antenna. Excel-
lent broad band char-
acteristics. Supplied as
a straight UHF anten-
na or with Vee-D-X
Mighty Match for use
in combination with a
VHF antenna using a
single transmission
line. The plain “V"
lists $2.75

VEE-D-X
MIGHTY MATCH
(Model MM-30)

Provides a most effici-
ent method of combin-
ing VHF-UHF anten-
na systems with a
single transmission
line. Entirely auto-
matic in action. Em-
ploys new printed cir=
cuit filters. List $4.00

i e s i e iy

Jance proven

/ Vee-D-X takes the lead in UHF
antennas—just as it did in VHF.
Whatever the area—single channel,
multi-channel, combination UHF-VFH,
primary or fringe—there’s a performance
proven VEE-D-X antenna or combina-
tion of antennas that will provide
brilliant reception. All Vee-D-X antennas
for UHF were developed and extensively
field-tested with the experimental UHF
transmitter (KC2XAK) located at
Bridgeport, Connecticut (since 1949) —
and only 60 miles from the Vee-D-X
development laboratory. So, be safe—
be sure with Vee-D-X performance —
proven UHF antennas.

VEE-D-X ALL-CHANNEL UHF-VHF ANTENNAS

Te Ut D-Tee

THE ULTRA Q-TEE and its new companion the ULTRA
Q-TEE Suburban combine both UHF and VHF into a
single antenna using a single transmission line. Both con-
tain eight patented® printed circuit channel separators.
The Ultra Q-Tee is designed for primary areas and will
receive all channels 2-83 VHF-UHF. Lists for $14.23

sLic. A.A. K. Pats. 2,422,458; 2,282,292, 2,611,086;
others pending.

The RUllia D-Tee . >~
Srtbeerban

THE ULTRA Q-TEE SUBURBAN is designed for all-channel

VHF and fringe area UHF. Lists for only $17.60
ool

g 5w TR A
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W hallicrafters

HIGH FIDELITY AM/FM TUNER AND AMPLIFIER

Help %u Cagh in on he Tagledt Growing
* Marketin Home Mugie!

At last, high-fidelity units with a name your customers know and
respect. Hallicrafters, world-recognized as the leader in precision

radio equipment, now brings you high-fidelity equipment second
to none —at realistic prices that are easy to sell —insure a fair profit.
The high-fidelity market is a rapidly expanding market—for
the last four years sales of high-fidelity equipment have more than
donbled each year!
Get your sharc of this high profit business with the equipment
your customers know and respect— Hallicrafrers!

HALLICRAFTERS AM/FM TUNER ST-83 HALLICRAFTERS AMPLIFIER A-84

Completely encased for table use or custom installation. Guaranteed frequency range is 10 to 100.000 cycles per second

Underwriters’ Laboratory approved. Input jacks for phono- at 10 watts. A corpletely new output transformer gives the

graph. tape recorder. television. etc. This tuner enables the widest range ever produced. Harmonic distortion is less than

listener to hear every sound audible to the human ear—it 0.25% at 10 warts output. The amplifier, like the tuner, is

bas an accuracy of reproduction sccond to none. completely encased and has Underwriters’' Laboratory approval,
Retails at $129.50 Retoils at $99.50

World's Leading ®
Manvfaciurer of Precision-Built
Radio and Television

January, 1953 7
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Gives you features
similar to those
in the famous
E-V Slim-Trm

TV Micropl)oytzs.
That's why it is

SO outsta.mhng

for Public Address,

ad other

ording
Rec use.

general-purpose

List Price

NSE
sMOOTH RESPO
60-13,000 CPS

HIGH OUTPUT
OMNIDIRECTIONAL

ACOUSTALLOY
DIAPHRAGM

BULT-IN
BLAST FILTER

in the hand,
L oo glond,
or overhead

EDITOR

THE MAGIC OF GERMANIUM AND PRINTED WIRES

HE vear 1953 will, without a doubt,

usher in a new concept of electronic
eircuitry made possible by man’s abil-
ity to utilize tiny specks of germanium
crystal. Progress in the development
of the transistor has been remarkable
in recent months. The transistor has
cmerged from the laboratory into the
realm of mass production—all within
the span of four short years.

No longer is it necessary 1o spend a
day's salary or to stand in line to pur-
chase one of these pea-sized electronic
wonders. Now available in quantity
are commercial-quality  transistors
which are capable of performing
many of the functions of the vacuum
tube.

Take, for example, the conventional
hearing aid with its three subminia-
ture vacuum tubes and its other com-
ponents all housed in a case slightly
smaller than a pack of cigarettes.
Now, visualize this same instrument
using transisiors and printed circuitry
in a casc no larger than a cigar lighter
and one can readily appreciate the
tremendous possibilities for ultra-com-
pact electronic devices.

1t takes little imagination to vis-
ualize a complete radio receiver con-
tained in a fountain pen casc or an
audio amplifier built inside of a phono
pickup arm; even “Dick Tracy's”
wristwateh transceiver looms as a
practical commercial product rather
than the figment of a cartoonist’'s
imagination.

In order to become familiar with
the transistor, one must not only read
the literature and study the theory
and applications of the device but he
must experiment with the circuitry
and use the transistor in workable
equipment. This publication has, in
past articles, set the stage for a com-
plete understanding of the transistor
—its applications and limitations.
Logically, the next step is to show
“how to use’ the transistor in a sc-
riecs of home experiments with con-
struction details supplied for building
several reccivers, transmitters, audio
amplifiers, and television circuits.

It is our hope to bring you the first
details on the use of transistors in
clectronic equipment in a scries of
practicat articles scheduled to begin
in the February issue of Rapio & TELE-
vision NEws, or as soon thereafter as
possible. Several working units are
now under test in our lab.

The vear 1953 will find an ever-
increasing acceptance of printed cir-
cuit techniques and applications. The
development of printed circuitry has,
like the transistor, emerged from the
drafting board stage and has become
an accepted circuit technique. Never
before in the history of electronics
have two developments (the transistor
and printed circuits) becn better suit-
ed for a happy marriage.

The experis are now anticipating a
tremendous field of applications that
will probably require an annual pro-
duction of transistors in the billions.
Crystal diodes, too, are finding almost
unlimited fields of conquest. Thesc
germanium devices. now widely used
in television circuitry, have done much
to speed the development of mass pro-
duction techniques of the transistor.

Although these tiny germanium de-
vices do open the door to many new
electronic applications it is doubtful
that they will eventually replace the
vacuum tube entirely. Further knowl-
edge and control of the characteristics
of transistors is essential before the
engineer can fully appreciate their
future potential.

Students and technicians of today
have a wonderful opportunity for ex-
perimenting with transistors in many
different types of devices. These ex-
perimenters will discover new appli-
cations for the transistor in the fields
of medicine, commercial radio. audio,
industrial devices, and communica-
tions.

Today we stand at the threshold of a
new era in electronics—one made pos-
sible by man’s discovery and control of
germanium crystals. The door is open
to new and greater opportunities for
those who know and understand these
revolutionary techniques. . . O. R.

As we go to press, we have just witnessed a demonstration of tran-
sistor techniques, sponsored by RCA. See page 122 for further details.

www.americanradiohistorv.com
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THE ONLY COMPLETE cATALOG FOR
EVERYTHING IN TV, RADIO AND
INDUSTRIAL ELECTRONICS

ALLIED

236-PAGE CATALOG

it’'s complete
it’s value-packed

THE WORLD'S LARGEST STOCKS

e TV and Radio Parts

® Test Instruments

¢ Hi-Fi and P.A. Equipment

® Customn TV Chassis

¢ AM, FM Tuners & Radios
® Recorders and Supplies

® Amateur Station Gear

¢ Builders Supplies

® Equipment for Industry

QUICK

EXPERT
SERVICE

SEND TODAY FOR RADIO’S
LEADING BUYING GUIDE

EASY-PAY TERMS

Take advantage of
ALLIED’s liberal Easy
Payment Plan—Radio’s
best terms—only 109,
down, 12 months to pay
—no interest if you pay
in 60 days. Available on
Hi-Fi and P. A. units,
recorders, TV chassis,
test instruments, Ama-
teur gear, etc.

January, 1953

TV & HI-F1 SPECIALISTS

Te keep up with devel-
opments in TV and
High-Fidelity, look to
aLLIED! Count on us for
allthelatest releases and
largest stocks of equip-
ment in these important
fields. If it’s anything
in Television or High-
Fidelity equipment —we
have it in stock!

www.americanradiohistorv.com

aliied
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Here's the onc authoritative, complete

Buying Guide to Everything in Electron ics—packed
with the world’s largest selections of quality
equipment at lowest money-saving prices, See

the latest in TV custom chassis, TV antennas

and accessories; AM and FM tuners and radios;
High-Fidelity Custom Sound components; latest
P.A. Systems and accessories; recorders;
Amateur receivers, transmitters and station gear;

specialized industrial electronic equipment; test
instruments; builders’ kits; huge listings of parts,

tubes, tools, books —your choice of the world's
most complete stocks of quality equipment.

ALLIED gives you every buying advantage;

speedy delivery, expert personal help, lowest

prices, liberal time payment terms, assured
satisfaction. Get the latest 1953 ALLIED

Catalog. Keep it handy—and save time and

money. Send for your FREE copy today!

e U

g7 &
b

[ ’_], EVERYTHING IN
W

ELECTRONICS

ALLIED RADIO

World’s Largest Electronic Supply House

ALULIED RADIO CORP., Dept. 1-A-3

833 W. Jackson Blvd., Chicago 7, Illinois

[ Send FREE 236-Page 1953 ALLIED Catalog.

Zone.

State. .. ...

------------------------J
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SENDING

RECEIVING
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Wlhen you dial a telephonc number, high-speed  switching  mcchanisms
sclect your party and connect you. Through a new development of Bell
Tclephone Laboratorics, similar mechanisms arc doing the same kind of job
in private wire teletypewnter systems which Amcrica’s great businesses lease
from the telephone company.

Company X, for cxample, operates an air transportation business with
scores of offices all over the country. At onc of these offices, a teletypewriter
operator wishes to send 4 message. let us say, to Kansas City. Ahcad of the
message. she tvpes the code letters “KC”. The letters become clectric signals
which guide the message to its destination.

Anv or all stations in a network. or any combination of stations, can be
selected. Switching centers may handle 50 or more micssages a mmute . . .
some users send 30,000 messages a day. Delivery time is a few minutes.

Defense manufacturers, automobile makers, airlines and many other Ameri-
can busincsscs are beucfiting bv the speed and accuracy of the new cquipment
_ another example of how techniques developed by the Laboratories for
telephone usc contribute to other Bell System services as well,

BELL TELEPHONE LABORATORIES

Improving telephone service for America pro rides
carcers for creative men in scientific and techuical fields.

RADIO & TELEVISION NEWS
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Booster performance depends
on noise figure!

TV “snow” is noise generated by
the set and booster. The amount of noise
present depends primarily upon the

Ga'-n a’one '-s NOT enough ! first tube in the receiving system.

This means that where a booster is
uvsed, the amount of “snow’’ in
the picture depends almost entirely upon
the performance of the booster,
and the tube(s) it uses. Most single channel
boosters on the marketl today

have poorer Noise Figures than.
modern TV front ends. Therefore, while
J these boosters may contribute gain,

they actually deteriorate picture
quality by adding noise.

Katy-B is the first
modern single channel booster.

It employs the famous, low-noise 6BQ7
tube in a Cascode-type circuit,
which gives the lowest Noise Figure and
highest gain ever obtained in
a television booster.

a new kind of

SINGLE CHANNEL
TV BOOSTER

with the

Highest gain Lowest noise
in booster history!

@ GAIN: 12 Times (22 DB), low band;
8.5 Times (18.6 DB), high band.
® NOISE: 4.5 DB, low band; 6.5 DB, high band.
® The only single channel booster with CASCODE-type CIRCUIT
) Uses famous, low-noise 6BQ7 tube.
® Double-tuned transformers for peaking both video end sound.
® Antenna by-pass switch.

] _KATY-B  Booster A
Gain 8.5Times 42Ti 59T 27
(high E";P"’f'"'d) e imes imesg .9 Times 76. imes
Noise B
{low no. preferred)
VSWR
(low ratic preferred)
Balance-to-Unbalance
Ratio 10:1

({high rotio preferred) s ] s 4
Typical Comparison on Channal 12 list price

FREE: Educational new booxlet—
‘The 4 Standards of Booster Performonce *

6.5 14.3

1.5:1 9:1

=

Ask your Channel Masicr distributor
for your copy

SCHANNEL MASTER CORP.........

www.americanradiohistorv.com
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TV scope

COARSE

BTEP ! SELEST |
VERNIE

VAN BYNC SWEEP

NIER ADJUST FiN

DUAL CONTROLS FOR “COARSE™ AND “FINE™ ADJUSTMENTS

No hunting or fumbling for controls when odjusting
Vertical Amplifiar Gein, Sweep Frequency, Sync In-
joction, and Heorizental Amplifier Gain.

M GAIN

@

VERNIER

FEATURING —

e Giant. 7-inch cathode-ray tube.

s Direct-coupled. 3-stage, push-pull, verti-
cal and horizontal amplifiers.

e Frequency-compensated and voliage cali-
brated attenuators on both amplifiers.

e A set of maiched probes and cables.
DPanel-source of 3 volis peak-to-peak cali-
brating voltage.

e Identical vertical and horizontal amplifiers
with equal phase-shift characteristics.

e Retractable licht shield for convenience
and visibility.

e New green graph screen with finely ruled
calibrations.

e Magoetic meral shield enclosing CR tube
1o minimize hum-pickup from stray fields.

SPECIFICATIGNS —

e Deflection Sensitivity: 10 rms millivolts
per inch.

e Frequency Response: Flat within -2 db
from d¢ to 500 ke within -6 db at 1 Mc
useful response bevond 2 Mc.

e Input Kesistance and Capacitance: 10
megohmsand 9.5 uuf with low-capacitance
probe.

e Square-Wave Response: Zero tile and over-
shoot using d¢ input position. Less than
2% tilt and overshoot using ac input
position.

e Lincar Sweep: 3 to 30,000 cps with fast
retrace.

e Trace Expansion: 3 times screen diameter
in vertical and horizontal axis, with 3
1imes centering control.

e Size 133" h, 97 w, 16%” d. Weight only
31 pounds (approx.).

ADVANCED SWEEP FACILITIES—

e IP’reset fixed sweep positions for vertical
and horizontal television waveforms.

s Positive and negative syncing for easy
lock-in of upright or inverted pulse
waveforms.

s GU-cycle phase-controlled sweep and syn-
chronizing.

12

ONLY
$2|7so

Suggested
User Price

Complete with direct probe, 10-megohm lowa
capocitance probe, and ground cable.

Built for laboratory, factory, or shop use, the WQO-56A combines the
advantages of high-scositivity and wide-frequency range in a very small
instrument with a /urge cathode-ray tube.

Designed with the user in mind,
this new ‘scope can be depended upon
to provide sharp, bright, large, and
accurate pictures of minute vollage
waveforms over the entire usetful sur-
face of the CRT screen.

The direct-coupled amplifiers are pro-
vided with ac positions so that measure-
ments can be made with or without the
effects of any d¢ component.

Square-wave reproductionisexcellent,
whether the application is low-frequency
TV sweep-alignment or observation of
high-frequency steep-fronted sync and
deflection waveforms.

The excellent linearity and fast retrace
of the sweep or time base are functions
of the Potter-type oscillator and the un-
distorted reproduction of the sawtooth
by the wide-band horizontal amplifier,
The preset fixed positions provide rapid
switching between vertical and horizon-
tal waveforms in TV circuits.

Truly, the WO-56A is a most useful
and practical instrument for everyday
work in the fields of television, radio,
ultra-sonics, audio, and a wide array of
industrial applications.

For details, see your RCA Distributor,
or write RCA, Commercial Engineering,
Section 52AX, Harrison, N. J.

RADIO CORPORATION of AMERICA

TEST EQUIPMENT

www americanradiohistorv com

HARRISON. N. J.
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AS A NATIONAL SCHOOLS GRADUATE
THERE'S A PLACE FOR YOU IN THIS
EXPANDING INDUSTRY...Never before

such a demand for you! For never before
such a growing industry as today’s Televi-
sion, Radio and other Electronic fields. This
industry needs you ... TODAY ... and it
needs you as a frained man . . . the kind of
man you will be as a National Schools
graduate. So dan't wait. Start your Na-
tional Schools t -aining NOW...and enjoy
big money, job : curity, SUCCESS!

LEARN from EX. ZRTS! BE A SUCCESSFUL
MAN YOURSELF! vou learn from men who

are themselves successful Radio, Televi-
sion and Electronics technicians. Youlearn
the practical way ...by doing...with equip-
ment we send you. And you advance quickly,
step by step. Get ALL the facts from FREE
book and sample lesson. Mail coupon be-
low NOW. Absolutely no obligation.

All yours at
no extra cost!

Don't put it off! Mail coupon NOW!

January, 1953

EARN MORE MONEY AS AN EXPERT

Get Shop-Method R A Dlo

Training at Home in

TELEVISION

ELEC ICS

One Master Course = One Low Tuition
LEARN ALL PHASES = EARN WHILE YOU LEARN

You can qualify FAST for these
big-pay jobs...plus many more

Radio Station Technician - Your own Sales and Service Shop - District Service
Manager « Inspector Technician - Aircraft Radio Inspector - Special Govt.
Positions « Service Specialist - Sound Truck Operator « and many others!

ONLY NATIONAL SCHOOLS

Your Future I

GIVES YOU THIS PROFESSIONAL ?ﬂgif‘fwsm
. MULTI-TESTER _5i _

Ready to use. :
Easy to r
Sﬁﬁﬁagffg’ght weiee " 5 Radio-TV Book

.. & Sample Lesson
Sapy Taere JUST maiL
service calls.

_, COUPON!

DRAFT AGE? National Schools
training helps you get into special
service classifications—get higher
grades, better pay!

NATIONAL SCHOOLS GRADUATES IN
BIG DEMAND. You'll find National
Schools graduates in good jobs every-
where. For these are the jobs National
Schools trains you for. Such complete,
shop-method home training can be your
ticket to success...your key to the job
happiness you’'ve always wanted. It's
up to you. Mail coupon NOW!

GET YOUR TRAINING FROM

THE RADIO-TV CAPITAL OF
THE WORLD

Let Na- = 2 FRIENDLY GUIDANCE AS STUDENT AND
tional 3 (LSRN GRADUATE. Our special Welfare De-
Schools T “Ll J | I I _|"_J“U.[[[l partment is constantly at your service.

—a resi-
dent technical trade school
for nearly 50 years-train you
at home for today’s unlimited
opportunities in Radio-TV.

Helps you with your technical and per-
sonal problems. Gives you the benefit
of its wide industry contacts and expe-
rience in helping you after graduation.
Write National Schools, 4000 South
Figueroa 5t.,Los Angeles 37, California.

NATIONAL SCHOOLS /7o o

G. 1. TRAINING
Los Angeles, Calif. - Est. 1905 « In Canada: 193 Hastings St., Vancouver, 8.C.

YOU GET ALL r-----------

THE PARTS NATIONAL SCHOOLS, Dept. RH-13

INCLUDING A
TUBES for this I 4000 South Figueroa Street

Mail in envelope
or paste on

superheter- Los Angeles 37, California postol card

odyne Send me FREE book “My Future in Radio-Television
receiver, ., I and Electronics.” Also a FREE sample lesson. I un-
and lots of derstand no salesman will call on me and that there

other equip- I is no obligation,
ment...to l

keep!
i

NAME == AGE____

ADDRESS
CITY

-ZONE__STATE

[J VETS! Check here if you are o veteran.

------------_-J
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Be ready for UHFE in any loeation with
the first complete antenna line of its kind. Start

today to build more profits and customer
confidence with new JFD UHF antennas,

Write for bulletins 172-6 for full details.

JED MFG. CO.

BROOKLYN 4, N, Y.
SENSONHURSYT 6-9200

world's largest manufacturer of

tv antennas and accessories

www.americ

radiohistorv.com
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Sy, YEARS OF ELECTRICAL 2
-“\A« PROGRESS i

“:&A‘ L
h o

LP POSITION. The LP (Long Plaving) playback re-
sponse is intended basically for use with Columbia 3314
RPM recordings and modern Columbia 78 R PM shellac
pressings. This position is used with any record having
the LP recording characteristic.

AES5 POSITION. The AES (Audio Engineering Society)
playback response has heen proposed as a compromise
response for all modern recordings. It has somewhart
greater bass (below 100 ¢ps) and treble response than
the LP curve, and may be used in preference to the LP
when such increased response is desired. It may be used
to advantage with RCA 33, 45, and 78 RPM recordings,
and with many other recent recordings.

FLAT POSITION. The flat position has no roll-off or
attenuation of response beyond 1000 ¢ps, which results
in maximum high frequency response. Records having
low background noise and distortion may he repro-
duced in this position with maximum brilliance. This
position has no effect on the circuir, and the correspond-
ing curve is thercfore the response curve of the preampli-
fier and G.E. cartridge (with no carridge loading re-
sistor) based on constant stylus velocity.

GOOD (eorly 7 8). This position is intended for records
having a noticeable amount of high frequency distortion
or where the background noise is ¢xcessive and com-
posed of frequencies higher than those recorded. It is
particularly useful for 78 RPM shellac pressings chat are
in good condition. Brilliance is ohtained through the
useful portion of the response with sharp attenuation
occurring at all frequencies beyond 7500 cps.

POOR (early 78). This position is intended for carly
78 RPM shellac records having limited high frequency
response and a high noise level. Moderately sharp
attenuation occurs at all frequencies ahove 4000 cps.

r---

o

Memng

ean,

SEND FOR THIS NEW FOLDER...

I General Electric Company, Section 913
Electronics Park, Syracuse, N. Y.

Please send me a copy of your Record Compensator ERP-24.
INAME B 46 B o s e Wl s W W

ADDRESS cap TTo .
Y. e .} 1Y) [ J—

I
1l
I
GENERAL

www americanradiohistorv. com

FECORD COMPENSATOR

“Hit of the New York Audio Fair”

Model
Al-900
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N/ zg@%
TRUE\;TVM

Also measures capacitance

MODEL

% Large 9’ Meter Scale **"
% Zero-Center DC Scale
% Polarity Reversing Switch

Volts, AC-DC and mils DC: 0-1200 in 6

ranges.

Volts, AC, Peak-to-Peak: 0-300 in 5
ranges.

Resistonce: 0.1 ohm to 10,000 meg. in
8 ranges.

Capacity: 1 mmf to 1000 mf in 7 ranges.

Current, DC: 5 microamps to 1200 milli-
amps.

Input Impedonce: AC, 3 meg. on 1200
VAC scale. 1200 meg. (shunted by
& mmf). DC, 12 megohms.

Inductonce: 50 mh to 100 henries.

Frequency: 30 cps to 300 megacycles.

Decibels: —20 to +25, in 3 ranges.

Far unexcelled accuracy and depend-

ability, the Model 209A is one of the

finest instruments ever built, in addition
to being the most reliable YTVM avail-
able, complete HICKOK design has in-
¢cluded additional features to make the
209A the only true VIVM in its price
range.

Extra features include:

® Frequency characteristic to 300
megacycles
® Very accurate capacitance scale
® Perfectly matched high fre-
quency probe
This fine instrument provides the sensitiv-
ity range and completeness of test nec-
essary for today's fast and profitable
radio-TV service. Also, meets the high
requirements of the electronic or indus-
trial laboratory engineer,
Write today for complete information or
see your nearest HICKOK jobber.

THE HICKOK ELECTRICAL INSTRUMENT CO,
10524 Dupont Ave. - Clevelond 8, Ohio
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
| WASHINGTON EDITOR

' THE POUNDING BATTLE FOR TV

frequencics, delayed for over four yvears
by the ccasc-allocation order of Sep-
tember '48, erupted with a fury dur-
| ing the late Fall months, as applicants
buried the Commission’s oflices with
demands to he heard on the channels
| they earnestly thought they should be
awarded. And as this column was be-
ing prepared. the arguments were still
loud and furious, and will probably
| grow in vigor and humber during '33.
|  Competition for very-high bands in
the far west set the stage as the hear-
ings began, with four applicants ask-
ling for a pair of v.hf. channels in
Denver, and a dozen serving notice
that they wanted three very-high
| rights plus the authority to operate a
u.h.f. station, too.

Channel 7 was the tug-of-war victim
during the initial sessions, with Alad-
din Radio and Television, operators of
KI.72 and some theaters, and Denver
Television, who also owns a chain of
theaters, asking for the choice spot.
The popular channel 4 was also in the
contest ring., with KMYR Broadcast-
ing and Bob lope's associates seeking
the rights; lope and his colleagues
beeame owners of KOA in the late
sumnier, paving over $2,500,000 for
the Denver property.

An assortment of
ments appeared as
pleaded their case. Anti-trust suits,
entered earlier, against and by the
theater interests involving substantial
damage claims, were hotly debated as
issues which must be considered be-
fore channels are approved. While, it
was noted. the individual suits can-
not be afforded a trial during the hear-
ings. it was said to be nccessary to
cevaluate the factors invelved and bal-
ance them against an ultimate deci-
sion. Supporting the interests of Den-
(ver TV was none other than the
former assistant general counsel in
charge of the broadcast division of the
Law Department, Harry M. Plotkin,
this time serving as a member of the
law firm of Arnold, Fortas and Porter.

A revealing study of station costs
emerged as the contestants were ex-
amined. In an exhibit, submitted by
KLZ-TV, it was disclosed that the
total cost for facilities alone would
be close to %600.000, and over $600,000
would be spent for operation. Over
a quarter of a million dollars will be
used to meet the annual payroll for

legal cntangle-
the contestants

www americanradiohistorv. com

around 60 persons. During the first
vear, it was admitted that a loss would
he suffered, but the second year should
provide a satisfactory profit. Testi-
mony also disclosed that a substantial
portion of the money required will be
supplied by a bank loan plus loans
from stoclkholders.

The south and midwest were cm-
broiled in another brace of hecarings;
Tampa and St. Petersburg, Florida,
contestants seeking channels 8 and 13,
and Wichita, Kansas, applicants aslk-
ing for channels 10 and /6. Two news-
papers and some ad men scrved notice
that they would like to have the chan-
nel 8 TV spot. while a newspaper, de-
partment store operator, and a group
of business men sought channel 73. In
support of its claim to channel 8,
WFLA, owned by the Tampa Tribune,
indicaied that necarly a million dollars
would be spent to build a station if
they received the green light. A staff
of 72 would be employed, and expenses
were estimated as over a half-million
dollars for the first vear. The Pefers-
burg Times, operators of WTSP, also
asking for channcl 8, declared that
they would spend over a million dol-
lars for construction of a new TV
station, and over six hundred thousand
dollars for operations, with a stafl of
55.

Not only were law and finance head-
lined at the sessions, also covered were
the technical qualities of personnel at
the engineering helm. antenna sites
and their relation to coverage and
possible interference, and program
preparation. It certainly appears as
if an extremely sincere effort is being
made to investigate cvery facet of
potential management control and
technical facilities before the rich
channel awards are made, a task that
will truly demand shrewd decisions.

AS THE FIGHT FOR CHANNELS
roared on, the Commission continued
to grant approvals for ultra-high and
very-high frequencies. At this writ-
ing, the south and west were still hold-
ing on to their leadership in the race
for initial awards. Texas was again
particularly prominent on the grant
calendar: KEPO in El Paso received
channel /3 and will operate with an
erp of 120 kilowatts; KGNC, Amarillo,
won channel 4, and will use 100-kilo-
watts erp; KFDA. also in Amarillo,
received approval for channel 10, and

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

NN

SN

e NTVM

FREQUENCY TO 300
MEGACYCLES

ACCURATELY MEASURES

CAPACITANCE
ITmmfto 1000 mf

High frequency vacuum tube
probe included

Model 209A Large 9" meter with zero-
center scale

RMS or Peak-to-Peak volt-
age measurements

THE HICKOK ELECTRICAL INSTRUMENT CO. Hesigtonce mediufements

as low as 1/10 ohm
10514 Dypont Avenue . Cleveland 8, Ohio
Laboratory accuracy

Unexcelled dependability
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GUARANTEED
antenna to be everywhere,
tested and PRU'VE_N anywhere
accepted in America’s Finest for one

Portland all- channel full year
UKF

antenna

, &‘%%%ﬁg‘ by

&%&%;

Gain in db.*

I'req, Mod. Mod. Mod.
MC 4400 4402 4450

500 6.1 g1 18
600 76 106 8.9
700 89 119 11.0
800 79 113 129
900 70 90 118

Corner Reflector Model 4450

*Measured gain over tuned folded dipole

List Price
Model 4400 (Single Bay)..... ...« $ 6.75
Model 4402 (Dual Stack)........... 14.25
Model 4450 (Single Bay)........... 14.50

WALSCo

Walter L. Schott Company
3225 Exposition Place
Los Angeles 18, California

Reflecto-Fan Modeli 4400

—— Ovelrseas Representative: Ad Auriema. In¢. 89 Broad St.. New York 4, N. Y.
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will have a 56-kilowatt output; KCBD,
Lubbock, will be allowed to use chan-
nel 17 with a power of 92 kilowatts,
while the Texas Telecasting Company,
also located in this city, will use chan-
nel 13 with an erp of 31 kilowatts. Out
in Sioux City, Iowa, the Great Plains
Television Properties, received chan-
nel 36 and permission to operate with
a 185-kilowatt output. In Pueblo.
Colorado, KCSJ received channel 5
and authority to use a 12-kilowatt out-
put. KFOR, Lincoln. Nebraska, ve-
ceived approval for channel 0. and
will have an output of 56 Kilowatts.
WLBC. Muncie, Indiana. received au
thorization for channel 46 and a 18-
kilowatt output. In Asheville. N. C..
WISE will go on the air on channel
62 with an output of 23 kilowatts. St.
Petersburg, Florida's WSUN. was told
they would be able to use channel 38
with a power output of 83 kilowatts.
KTTS, Springfield. Missouri, received
a channel-;/0 award and will operate
on 125 kilowatts. The eastern sector
also appeared on the award schedule,
with several interesting grants:
WFPG, Atlantic City, received an okay
for channel %6 and an erp of 18 kilo-

| watts; WATR, Waterbury, received

channel 55 and approval for an output
of 245 kilowatts; and WEST, Easton.
Pennsylvania, won channel 51 and
power of 2.25 kilowatts. The latter
approval was won only after a bitter
contest. which resulted in dissents
from three Commissioners; Headman
Paul Walker, Eugene I. Merrill, and
Frieda Iennock. WKNB, New Brit-
ain, Connecticut, who had received one
of the earliest approvals for channel
30, and then was told it could not
proceed with construction until chan-
nel reallocations in six cities had been
studied to correct for table deficien-
cies, finally received the go-ahead and
is expected to proceed with construc-
tion immediately.

DOZENS OF CHANNEL WINNERS
waxed quite optimistic on starting
dates in their target schedules sub-
mitied to the Commission. Many as-
sured Washington that they would be
on the air before the vear is out.
Among those who were certain that
they would begin telecasting soon
were: WBRE-TV, Wilkes-Barre
Penna., (channel 28); WHUDM-T}
Reading, Penna. (channel 6/); KTBC-
TV, Austin, Tex. (channel 7); WROV-
TV, Roanoke, Va. (channel 27); KDEN
(TV), Denver (channel 20); WKAB-
TV, Mobile. Ala, (channel 48); WJTV.
Jackson, Miss. (channel 25); \WSBT-
TV, South Bend, Ind. (channel 34):
WHYN-TV, Holvoke, Mass. (channel
55); WAKR-TV, Akron, Ohio. (chan-
nel 49); WKST-TV, New Castle
Penna. (channel 45); WILK-TV.
Wilkes-Barre, Penna, (channel 34);
WNOK-TV, Columbia, S. C. (channel
67): and WEEK-TV, Peoria, Ill. (chan
nel 43).

THE ELECTION OF GENERAL EISEN-
HOWER to the Presidency has
(Continued on page 133)
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CUT MANUFACTURING COSTS

With high quality Sylvania
Tungsten and Chemical Products

- g = ¥,
W00 e PO
a4
i (¥ -
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Section of the metallurgical laboratory of
our engineering department,

Y

General view of Sylvania tungsten wire drawing department at our Towanda, Pa. plant.

»
Y ou take no chances—save time and money—when you use Sylvania tung-
sten and chenical products. Sylvania tungsten is quality controlled from ore
to finished product, tested in the laboratory, in the field. Suppliers to all
leading manufacturers in the radio and television industry, Sylvania offers
you tungsten and chemical products that meet the highest standards of
purity, precision, and uniformity.

To help you work out any special high quality product or solve your
toughest manufacturing problems, Sylvania maintains large metallurgical
and chemical laboratories. If it’s a question of anything from a precision,
custom-made tungsten component, a special high-purity phosphor, chemical
or compound, to silicon or germanium for crystals, put it up to Sylvania. A
note on your letterhead brings you full particulars. Address: Sylvania Electric
Products Inc., Dept 3T-3501, 1740 Broadway, New York 19, N. Y.

*SYLIVANIA -

e
-
L
~ 4%

1<‘ | -_‘

‘l;-{_;
e .:'.',
-l

Tungsten

Radio Heater and Grid Wire
Support Wire and Rod
Gold Plated Wire
Ground Seal Rod
Formed or Ground Parts
Cut and Bevelled Pieces
Hand Wound Coils

Special High Purity
Chemicals and Compounds
Potassium Silicate * Etching Inks
Carbonate Emission Coatings
Mica Spray Coatings
Basing Cements

Metal Powders
Silicon * Germanium

Phosphors
Cathode Ray Tube Phosphors

TUNGSTEN & CHEMICAL PRODUCTS; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, LIGHT BUTBS; PHOTOLAMPS; TELEVISION SETS
D) RADIO-ELECTRONIC ENGINEERING JANUARY, 1953
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RADIO

TELEMETERING

- SYSTEMS

By DAVID FIDELMAN

ODERN industrial and engineering
techniques often require transmis-
sion of measurement data to some

remote point at which central control
and analysis functions must be per-
formed. Telemetering of data from re-
mote points is often important in
applications where large distances are
involved, as in the transmission of
power, in railroading, and in aireraft
and guided missile research. Some ap-
plications require the transmission of
a relatively small amount of informa-
tion over wires which are already in
existence, and present no really serious
problems. However, a great many im-
portant applications require the trans-
mission of a large amount of data over
radio links, necessitating very efficient
use of the radio-frequency band. Such
applications are encountered in much
of the present aireraft and guided mis-
sile research program, in meteorological
exploration, and wherever else it is
impossible or impractical to connect
wires for transmission of data.

The electronic installations that per-
form this telemetering function use
equipment of considerable complexity,
and must be compact, rugged and re-
liable, since in most cases weight and
size are important factors, and often
the data can be obtained only once. A
number of different methods can be
used to obtain the data at the remote
point, to transmit it to the central re-
ceiving station, and to analyze and
record it for control and further analy-
sis at a later time. The specific setup
and operation of the telemetering sys-
tem depend primarily upon the re-
quirements of the individual applica-
tion. Factors that are important in
determining the characteristies of the
syvstem are: the type of data which is
to be transmitted; the rate at which the
measured quantities vary in time; the
required noise level and accuracy of
measurement and transmission of the
measurement data; and the number of
variables which are to be transmitted.

JANUARY, 1953

/

RADIO-ELECTRONIC

(SUBCARRIER)
INDUCTANCE
OSCILLATOR

INPUT 8 OUTPUT
SIGNAL AND
POWER PLUG

{SUBCARRIER)

YOI TAGE -OONTRO!

OSCILLATOR

COMMUTATOR
SWITCH

Guided missile FM-FM telemetering assembly which includes
a voltage-conirolled subcarrier oscillator, a number of variable-

inductance oscillators.

a commutator

switch (for f{urther

multiplexing on any one subcarrier), and the FM transmitter.

Equipment and techniques used in telemetering data

over long distances, as in guided missile research.

Because of the wide variety of prob-
lems that require the telemetering of
data, a number of different systems
have been developed to meet the needs
of the various applications. For ex-
ample, some applications call for the
transmission of data at extremely high
speed with very good high-frequency
response, others might require trans-
mitting the result of a single measure-
ment for a long period of time with
moderate frequency response, while a
great many applications demand the
transmission of several different sets
of data simultaneously to maintain the
exact time relationship between them.
The design of the different telemetering
systems will, of course, be quite differ-
ent, depending upon the type of data
for which they are to be used. This
artiele will illustrate some of the design
principles of radio telemetering sys-
tems by describing the essential ele-
ments of systems for the transmission
of a number of simultaneous sets of
data on a single radio channel. The
transmission of single-channel informa-
tion also has many important applica-
tions, but since the multichannel sys-
tems may have all the features of
single-channel systems and be at the
same time much more versatile and
general in their application, the muiti-
channel systems will be emphasized.

Any radio telemetering system con-

wwWw americanradiohistorv com

tains the basic component units shown
in the block diagram of Fig. 3. It
consists essentially of a number of
transducers for converting each of the
metered quantities into electrical sig-
nals. a device for combining the several
electrical signals into a single compos-
ite signal, and a radio transmitter
whose carrier is modulated in some
manner by this composite signal. The
signal from the transmitter is picked
up by the receiver at the central re-
ceiving station and demodulated to give
the original composite signal. This com-
posite signal is then separated into
the individual signals which, after be-
ing detected, operate an indicator to
record the values of the metered quan-
tities by means of a recorder.

The data are generally measured by
some form of electrocmechanical trans-
ducer which changes mechanical and
certain electrical quantities into corres-
ponding electrical currents or voltages.
Some of the basic physical parameters
which may be measured are:

Displacement or position

Velocity

Acceleration

Temperature

Pressure

Flow

Force

Weight

Light ar emissivity

ENGINEERING 3
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The development of several different
types of compact and flexible trans-
ducers for measuring these quantities
and converting them into corresponding
electrical signals simplifies the design
and setup of the complete system, and
makes it possible to engineer telemeter-
ing systems on a unitized basis using
standard units instead of having to
design a completely new system for
each different application.

Transducers may, in general, be de-
signed so that the value of the meas-
ured quantity ¢an be represented as a
value of voltage or current, or as a
variation in the value of a reactance.
The specific type of transducer to be
used in any specific application depends
primarily upon the manner in which

Fig. 1. Typical pulse trains showing
composite slgnal for dillerent types
of time-division multiplex systems.
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A 7-track portable data recorder.

the various signals are combined, and
upon the type of modulation which is
to be used in the transmitter. When
the type of modulation and the circuit
operation require a voltage or current
to be proportional to the magnitude of
the measured quantity, thermocouples,
variable resistance elements, and vari-
ous forms of electromechanical servos
are useful types of transducers. When
frequency-modulated subcarrier sys-
tems are used, variable-reactance types
of transducers are most convenient be-
cause they can directly modulate the
frequency of an oscillator.

There are a number of possible meth-
ods for transmitting several simultane-
ous measurement channels on the same
carrvier. These methods may be divided
into two general classifications:

1. Time-division methods, in which the
various signals are transmitted on a
single carrier by sampling the vari-
ous signals in succession, using a
sampling or switching device

2. Frequency-division wmethods, in
which the various signals are trans-
mitted on a single carrier by modu-
lation of a number of different sub-
carriers in a multiplex system

Each of these methods may be employed
in a number of different ways, depend-
ing largely upon the requirements of
the specific applications and the man-
ner in which the original data are de-
rived. Considerable work and effort
have gone into developing and perfect-
ing systems of telemetering by each
of these methods.

The specific types of time-division
and frequency-division radio transmis-
sion svstems may best be classified ac-
cording to the method of modulation
that is used:

Time-Division Systems

PAM-AM—pulse amplitude modula-
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tion on an amplitude-modulated car-
rier
PAM-FM—pulse amplitude medulation
on a frequency-modulated carrier
PWM-FM—pulse width modulation on
a frequency-modulated carrier
PPM-AM—pulse position modulation
on an amplitude-modulated carrier
PCM-AM—pulse code modulation on an
amplitude modulated carrier

Frequency-Division Systems
AM-AM—amplitude-modulated subcar-
rier on an amplitude-modulated car-
rier
FM-AM—frequency-modulated subcar-
rier on an amplitude-modulated car-
rier
AM-FM—amplitude-modulated subcar-
rier on a frequency-modulated carrier
FM-FM—frequency-modulated subcar-
rier on a frequency-modulated carrier
Although other variations and combi-
nations are possible, these methods rep-
resent the majority of those in general
use at the present time.

Since the method of modulation and
the transmission system determine
the signal-to-noise ratio, the maximum
range obtainable with a fixed amount of
power, and the amount of information
that can be transmitted in a given
amount of time, certain of the medula-
tion methods give better results than
others. In general, PAM-FM, PWM-
FM and PPM-AM are the best time-
division methods, while FM-FM is the
most widely used frequency-division
system.

In the basic time-division method of
transmitting information, signals in the
various channels are sampled in se-
quence by means of some sampling or
switching device. This may be done by
either a mechanical or an electronic
switeh. The signal to be recorded will,
therefore, consist of a series of pulses,
each of which represents the magni-
tude of a single channel at that partic-
ular instant of time.

When time-division telemetering is
used for the transmission of informa-
tion, the various inputs as shown in the
block diagram of Fig. 3 are applied to
the inputs of a commutator sampling
device. This commutator may be either
a mechanical or an electronic channel
switch. The output signal from the
commutator consists of a series of
pulses of one of the types shown in
Fig. 1. In pulse amplitude modulation
svstems, the various pulses have essen-
tially constant width and position but
vary in amplitude; in pulse time modu-
lation systems, all the pulses have con-
stant amplitude (except for the syn-
chronizing or reference pulse), but
their relative time position varies; in
pulse width modulation systems, the
amplitude and relative time position of
the pulses remain constant with the
pulse duration varying. Pulse code mod-
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ulation is essentially a specialized form
of pulse amplitude modulation (or of
any of the other systems) in which the
data signal is converted into a sequen-
tial group of pulses representing a
binary code.

The resulting series of pulses from
the output of the commutator is a sin-
gle-channel signal which modulates the
r.f. carrier and is transmitted on a sin-
gle radio channel to the receiver. When
the signal is received and demodulated,
it consists of the same series of pulses as
shown in Fig. 1. This series of pulses
must then be separated into the correct
channels. The decommutator for per-
forming this function is usually an
electronic switching circuit which can
be properly synchronized, since a me-
chanical switch would have too much
inertia for correct synchronization.
After the pulses have been demodu-
lated, the information they contain is
in the form of pulses as shown in Fig.
b. These pulses nmiust be integrated in
order to deliver the original signal
again as a continuous waveform. By
the sampling theorem, if the time in-
terval between pulses is 7, then the
highest frequency component which can
be reproduced is 1/2T cycles per second
(although a higher number of samples
is, of course, preferable for high aec-
curacy systems). This limitation de-
termines the requirements of the com-
mutator switching system and of the
transmission system.

Mechanical switches are commer-
cially available which are capable of as
many as 60 contacts at rates up to
60 rps—i.e., 3600 contacts per second
—and experimental switches have been
able to samiple as many as 12,000 con-
tacts per second. Thus, assuming 3600
contacts per second with each alternate
contact left blank to give break-before-
make isolation between adjacent chan-
nels, and connecting the contacts in
groups to give maximum frequency re-
sponse in each channel, a ten-channel
system would then be sampled every
1/180-second per channel while a five-
channel system would be sampled every
1/360-second per channel. This would
permit a frequency response up to 90
cps for the ten-channel system and up
to 180 c¢ps for the five-channel systen:.
When the required frequency range
falls within the limits obtainable with
such switches, it is often simplest and
most convenient to use mechanical com-
mutation inasmuch as these switches
are compact, reliable, quite versatile
because of the many wiring combina-
tions possible, and result in simpler cir-
cuits than electronic switching methods.
A photograph of a standard commercial
sampling switeh designed to sample 60
contacts at rates up to 60 rps is shown
in Fig. 2.

When better high frequency response
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is required, and for systems where this
tvpe of switching is not applicable,
electronic switching systems must be
used. Practical electronic commutator
circuits have been developed which can
provide 16 data channels with 6400
information samples per second in each
channel. In electronic commutators for
pulse amplitude modulation, the input
voltage is applied to the grid of an am-
plifier tube which is gated to conduct
at the proper time by means of a proper
synchronizing pulse generator. In pulse
width and pulse time modulation sys-
tems, the input voltage signal controls
the time of firing of a multivibrator, a
thyratron, or of some similar circuit
whose timing can be made to depend
upon input voltage.

The frequency-division system makes
use of a number of subcarrier oscilla-
tors of different frequencies which are
modulated by the signals to be trans-
mitted, and the modulated subcarriers
are then combined inte one composite
signal which can be transmitted on a
single carrier. Modulation may be ei-
ther AM or FM, depending upon the
requirements of the system.

The basic block diagram for a fre-
quency-division multiplex system is
shown in Fig. 4. Each of the various
input signals is applied to the modula-
tion input terminal of a subecarrier os-
cillator. When amplitude modulation of
the subcarriers is to be used, the meas-
ured signal should produce a propor-
tional voltage which can be amplified,
if necessary, and then used to ampli-
tude-modulate the oscillator. If fre-
quency modulation of the subecarriers
is used, the output of the measuring
transducer may be a variable voltage
which can be connected to control the
frequency of a multivibrator, or a
variable-reactance transducer may be
used as one element in a tuned circuit
to control the frequency of a tuned
oscillator. The medulated subecarriers
are then combined in a mixing circuit
which may, in the simplest case, consist
of a number of resistors properly con-
nected to add the various signals to-
gether and give proper isolation be-
tween the different channels.

The ASCOP Model 1-30-30S

Fig. 2.
multichannel mechanical commutator,

Choice of the type of modulation and
the design of the transmitter must
represent a compromise between the
required accuracy and frequency re-
sponse of transmission, and the com-
plexity, size and weight of the equip-
ment involved. The methods of modula-
tion are generally those which give
highest accuracy and lowest noise level.
As mentioned before, the PAM-FM,
PWM-FM and PPM-AM are the best
time-division methods, while the FM-
FM is the most widely used frequency-
division system. Superiority of one
system over another is shown by the
theoretical analyses of communication
theory, taking into consideration the
factors of transmitter power, range,
signal-to-noise ratio, and interchannel
cross-modulation.

The multiplexed signal, whether it is
based upon the time-division or the
frequency-division method, is then used
to amplitude-modulate or frequency-
modulate the carrier according to the
transmission system which is being
used. Nominal output power of the
basic airborne telemetering transmit-
ters generally ranges from 0.5 to 4.5
watts. Power amplifiers with outputs
from 15 to 50 watts may be used with
the transmitters where space and
weight requirements permit, and where
the transmission range is long enough
to justify the increased size and weight.
It has been found that a 3-watt trans-
mitter will generally give a reliable
range of from 60 to 120 miles under

Fig. 3. Block diagram of the basic telemetering system.
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This Fairchild magnetic tape data re-
cording system may be used to record
telemetered data of various kinds.

line-of-sight conditions if a receiving

antenna of reasonable gain is used at

the receiving station.

Antennas used in airborne telemeter-
ing systems represent a problem. The
ideal transmitting antenna should have
a spherical radiation pattern such that
a uniform signal will be radiated re-
gardless of the altitude of the trans-
mitter, and at the same time it should
not change the external surfaces of any
aircraft on which it may be mounted.
Radiation is often obtained by actually
exciting the aircraft itself so that it
acts as the radiator, by shunt exciting a
control or lifting surface, or by means
of faired-in slot antennas or electro-
magnetic wave directors such as poly-
styrene rods.

The requirements of the receiving
station are generally much less difficult
than those of the transmitter. Basi-
cally, the station consists of:

1. An antenna, high-gain and direc-
tional so that it can track the trans-
mitter

2. A receiver suitable for detecting the
type of modulation used in the trans-
mitter

3. A decommutator or set of filters to

Fig. 4. Block diagram of basic system
for irequency division multiplexing.

separate the composite signal into

the individual channels
4. A recorder with which to record the

composite signal permanently for
further study
5. A set of detectors and indicators for
each channel to indicate the meas-
ured quantities as their values are
being transmitted
Other components may also be included,
according to the special needs of the
particular application. The observing
station may frequently be the control
location for a missile or aircraft under
observation and would therefore re-
quire special equipment for maintain-
ing contact with the aircraft. Such
equipment might consist of special air-
craft instruments indicating the tele-
metered data for control observation by
the control operator.

Antennas and receivers used at the
ground stations make use of standard
techniques, with the emphasis on high
gain and low noise. The antennas are
usually highly directive, and preferably
should be circularly polarized to mini-
mize polarization effects. Generally, 7
to 10 db gain can be obtained in the
antenna with satisfactory beam width.
In many installations, radio or radar
tracking devices are used to follow a
flight; such equipment may be used to
control the antenna system so that it
will be always directed toward the
vehicle in flight.

A helical antenna for use in guided
missile telemetering systems is shown
in the cover photograph (page 1). The
mounting is designed to facilitate track-
ing of the missile. This particular in-
stallation appears at the Air Force Mis-
sile Test Center at Cape Canaveral.

Receivers used at the observing sta-
tion should have the highest possible
performance, and noise should be held
to a very low level. Usually, the sensi-
tivities of telemetering receivers closely
approach the theoretical. For FM re-
ceiving systems, the sensitivities are of
the order of 2.7 microvolts for 20-db
quieting, with noise held to 6 db or less.

The output from the receiver will
be the composite multiplex signal which
must then be separated into the indi-
vidua! channels. The system to be used

any desired manner. They may be pre-
sented on instruments for control pur-
poses, indicated directly on paper-tape
oscillograph records for study, or re-
corded for further study at a later
time. When the signal is to be re-
corded for later study, the simplest and
most satisfactory method is to record
the composite signal from the receiver
by means of a magnetic tape recorder.
This method has the followirg advan-
tages: a large amount of informaticn
can readily be stored on a relatively
small volume of tape, it can be played
back indefinitely without loss of infor-
mation, and the exact time relationship
of the various signals may be main-
tained. The composite signal may also
be demultiplexed and recorded on a
single magnetic tape by use of multi-
track recorders, which have the same
advantages and do not require further
decoding of the multiplex signal.

Comnmniercial tape recorders are avail-
able at present that have been de-
signed specifically for the recording of
telemetering information. These in-
struments have been designed for ex-
tremely stable motions and wide fre-
quency response. Units are available
which have as low as 0.1% peak-to-peak
flutter and can be used for recording
either the composite signal, several dif-
ferent channels simultancously, or a
combination of both. Multiple tracks
can be recorded with frequency re-
sponse of =3 db from 200 to 80,000 cps
and signal-to-noise ratios of 40 db be-
low 1% harmonic distortion for 16-
minute or 32-minute recording time.
More recently developed tape recorders
are capable of recording as many as 14
separate channels with a frequency re-
sponse in each channel of 0 to 5000 cps
or 0 to 10,000 cps, depending upon the
tape speed. Other information on data
recording systems appeared in an article
by Robert Endall entitled “Magnetic
Tape Data-Recording Systems,” in the
March, 1952, issue of RADI0-ELECTRONIC
ENGINEERING.

Use of these magnetic tape recording
techniques greatly increases the flexi-
bility of telemetering installations, for
they make it possible to record the
received information under conditions

for this purpose depends upon the where it would be difficult to receive
c.m‘. particular type of multiplexing that is and process data immediately. _.g~
MPUT [T ; used in the transmitter. If time-division
l : multiplexing is used, a synchronized de- Fig. 5. Signal in each channel after
>y ?: commutator decodes the composite pulse decommutation and demodulation in
AMPLIFIER [ BODUEKTOR |of PASS, 4 signal, The various channels must be any time-division multiplex system.
T . < showing integration of pulse ampli-
“ gated at the proper time, and a su-ltable fudes to give the original signal.
e e Ly 2 detector provided for the particular
? type of pulse modulation. The pulse sig- o} pemoouLaTeD
RSN g - £ nal in each channel is then passed S Puises . i e
FITER £ through a low-pass filter which cuts = \,x N
1 3 off just below the sampling frequency z { : | 4
T to restore the original signal. a ‘ ' \,n,/‘
Favw . vrn) Output signals from each channel e e e
may then be processed or observed in
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ELECTRONIC
DEFIBRILLATOR

By
R. M. SHEPARD, M.D.

and

H. J. WHITEHILL JR.

Coleman Instrument & Mig. Co."

ARDIAC arrest is an acute emer-

gency which may occur at any

time in the operating room, and
during any type of surgical procedure.
It seems more prone to occur in cases
where there has been a difficult induc-
tion of anaesthesia with eyanosis, res-
piratory obstruction or hypotension.
Both the anaesthetist and the surgeon
must constantly observe the pulse and
the color of the blood so that cardiac
arrest may be discovered as soon as it
has occurred. The heart beat must be
restored within three minutes of its
cessation if it is to be successfully re-
stored at all.

In such an emergency, the chest
should immediately be opened and the
pericardial sac incised. Usually the
heart will be found to be still and large,
having stopped in diastole. While the
anaesthetist inflates the lungs, the sur-
geon squeezes the heart 60 to 100 times
a minute. Appropriate drugs such as
procaine, pronestyl. adrenalin and cal-
cium chloride are given. Massage is
continued until the heart has picked up
a vigorous beat on its own.

Occasionally when the pericardium
has been opened, the heart will not be
found in arrest but undergoing a vigor-
ous squirming movement. This condi-
tion is known as ventricular fibrilla-
tion, and there is no dependable way of
arresting it except by the use of elec-
tric shock. In fibrillation. the writhing
motions of the heart do not propel any
blood, and since no medication will re-
store a normal beat, a defibrillator must
be used if the patient is to be saved. By
means of the defibrillator, a strong elec-
trie current is passed through the heart
which causes all of its muscle fibers
simultaneously to contract, and then
relax. From this relaxed state a normal
beat may be restored.

After a diagnosis of ventricular
fibrillation has been made, the defibril-
lator electrodes are placed on each side
of the heart, and a series of three
shocks, lasting from 1/10 to 2/10 of a

*716 S. T'roost St., Tulsa 10, Oklahoma.
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An instrument for applying a carefully controlled
electric shock to the heart to halt fibrillation.

second each, are passed through the
cardiac musclature. This will usually
throw the heart into a period of arrest
from which nassage can restore a nor-
mal beat. If the heart continues to
fibrillate, an additional series of shocks
must be initiated until the fibrillation
is stopped.

The Coleman Defibrillator

At the request of R. M. Shepard,
M.D.,, of Tulsa. Oklahoma. Coleman
Instrument and Manufacturing Com-
pany in July, 1952, proceeded to design
a new and improved defibrillator for
general use in hospital operating rooms
—an instrument which would minimize
risk to both the patient and the oper-
ating surgeon.

Design

This defibrillator. known as Model
173, is designed to deliver a 60-cycle
output. adjustable between 0.5 and 2.5

amperes. The output is in the form of a
pulse of adjustable length, automati-
cally timed within the instrument; the
pulse length interval is adjustable be-
tween 0.03 seconds and 0.50 seconds by
means of a calibrated control on the
panel.

The pulse network is designed so as
to render impossible overtreatment of
the patient through a personal error of

wwWw americanradiohistorv com

the operator, and so that in the event
of failure of any of its parts, such
failure would be harmless to both the
surgeon and the patient. The output of
the defibrillator has no detectable elec-
trical potential with respect to earth
ground, ie., it is impossible for the
surgeon to receive a shock while si-
multaneously touching an electrode
and a grounded object during treat-
ment. All electrodes emiployed are easily
sterilized and so designed as to mini-
mize shock hazard to the user

A test circuit is incorporated in the
instrument to show that everything is
in order before its application to a pa-
tient. Testing insures that the proper
current intensity will be delivered to
the patient’s heart and also checks elec-
trical continuity at the electrodes. These
two tests are made automatically by
pressing a “test” button. Under no ecir-
cumstances do these tests strike an are
at the electrodes. as such an arc could
conceivably touch off a disastrous ex-
plosion in a eyclopropane atmosphere.

Operation of the instrument is sim-
ple in the extreme; a previously un-
practiced operator can successfully
carry through a treatment.

Description

The current output to the electrodes
(Continued on page 30)
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Design and operation of two-stage d.c. amplifier for

instrumentation purposes,

URING the course of analytical
work in a shop or laboratory, the
occasion often arises for measuring

d.c. voltages and currents from high
impedance sources. Using v.o.m.’s and
standard v.t.v.m.s for such measure-
ments is an expensive proposition and
these units, moreover, sometimes prove
to be inadequate. The factor of expense
particularly applies to the special com-
mercial electronic instruments which
could be used in these instances.

The problem of conveniently checking
industrial temperature recorders and
other instruments requiring a potenti-
ometer for normal calibration was solved
by the author through the construction
of a straightforward, simple, two-stage,
d.c. amplifier. This amplifier was
adapted as a pH meter and has fune-
tioned as such for over two years with
excellent results.

Designed to measure small currents
and moderately low voltages from high
impedance sources, the amplifier is well
suited to electrometer tube applications.
It may also be used as a fractional
microammeter, a millivoltmeter, meg-
ohmnreter, pH meter, electronic polar-
ized relay, recorder calibrator, volt-
meter, and ammeter. Special features
that were incorporated in the unit are:
good linearity, good stability, two
stages of push-pull amplification, sim-
plicity, line operation, and the utiliza-

8 RADIO-ELECTRONIC

such as pH indications.

tion of standard radio components
throughout.

Tube selection was very important
in the design of this amplifier since
its application in pH measurements
requires input tubes with very low
grid current consumption for stable
operation. From a survey of about 12
tubes, the 12BE6 and the 6C8G were
among those readily available receiving
tubes which had desirable character-
istics as input tubes. According to tests
made by the author, the 12BE6 has
very low grid current consumption, only
slightly higher than that of special
electrometer tubes if used at a plate
voltage of 12 volts, a screen voltage
of approximately 7.5 volts, with con-
trol grid negatively biased to 2.5
volts, and with d.c. heater current re-
duced to 105 ma. from 150. The grid
current under these conditions is about
10" amperes. The disadvantages of
using the 12BE6 were that a special
transformer of about 9 veolts a.c. would
be required, that d.c. filament operation
would be essential for this degree of
efficiency, and that two 12BEé’s would
be required for a single stage of push-

pull amplification. Thus, simplicity
would be sacrificed for the sake of
efficiency.

On the other hand, the 6C8G has
almost as low grid current with slightly
reduced filament voltages and is less
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VERSATILE
D.C. AMPLIFIER

By
J. S. DERESKA

Development Engr.. Strong Cobb & Co.

susceptible to line voltage fluctuations
when a.c. heater-operated than the pre-
viously mentioned tube. This tube is
a twin triode and hence suited to
matched push-pull operation. Further-
more, it is larger and is capable of
more efficient heat dissipation than the
smaller tube. Also, the input grid is
on top of the tube and affords better
isolation than the miniature 12BES6.

After the selection of the 6C8G as
the input tube, choice of a second-stage
tube was made between the 6SN7 and
the TN7. Both are medium-mu twin tri-
odes, but the 7N7 has two sections with
more identical characteristics than
those of the 6SN7, whose triode sections
—it was found through testing—have
different mutual conductances. How-
ever, sufficient adjustment range has
been incorporated in the circuit of this
amplifier to use the 6SN7. A 12AU7
can replace the 6SN7 if the plate cir-
cuit resistors for the input and output
tubes are increased in value by about
5%.

There was considerable choice in the
selection of the full-wave rectifier:
types 6X5, 6X4, 6AX5, 625, 84/6Z4,
or even a full-wave selenium rectifier
of at least 20-ma. capacity would be
satisfactory. A 6H6 or 6AL5 could serve
for light duty since the rectifier current
does not exceed 10 ma.

Construction

On referring to the circuit diagram,
it will be noticed that the circuit is
straightforward; two stages of d.c. am-
plification boost currents of the order
of fractional microamperes encountered
in glass electrode measurements to over
a milliampere. The circuit as shown is
usable as a pH meter or millivoltmeter
in the 0—250 mv. range. Use of smaller
meters with less internal resistance
than the one indicated will increase the
sensitivity of the milliveltmeter so that
the range is 0—100 mv. With more
sensitive meters, greater instrument
sensitivity is obtained. The range is
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extendable by the use of appropriate
input divider resistances.

It is important in construction to
keep input leads as short as possible.
The insulation resistance of the switch
circuit involving the grid lead of the
6C8G must be the highest possible to
avoid leakage losses and instability
when measuring potentials from high
impedance sources.

This instrument was housed in a ma-
rine gray ripple, ICA ‘“super” stream-
lined sloping front amplifier chassis,
10”7 x 12” x 3”. An extra large milliam-
meter was used to facilitate easy read-
ing at relatively large distances from
the instrument.

Placement of parts is not too critical;
however, in accordance with accepted
wiring procedures, the power trans-
former and rectifier were located at
the rear of the chassis to minimize
temperature effects. The amplifier tubes
were placed relatively close together in
order to keep the leads short. A 10K
“coarse zero” control was placed to
one side of the 6C8G and is adjustable
from the top of the chassis by means
of a screwdriver.

The “fine zero” control R, with a
knob at the left of the switch on the
front panel, is available for convenient
zero adjustment before a reading is
taken. Some drift is inevitable and this
is balanced out to obtain an initial zero
reference for the amplifier. To the right
of the switch on the front panel is the
pH “adjust” control. This is used to
calibrate the meter with buffer solu-
tions for pH measurements, and to
“zero in” the reference source.

The neon bias voltage regulator
mounted on the front panel to the right
of the meter serves as a pilot light;
the series resistor must be removed
from the panel light assembly. A stand-
ard glass electrode terminal plug adap-
ter was made in the shop, but a similar
one can be purchased from Beckman
Instruments, Inc., National Technical
Laboratories, Pasadena, California,
Special care was exercised in soldering
to insure good low resistance con-
nections.

Calibration

After wiring has been completed and
checked, the tubes are inserted in their
proper sockets. The 6C8G is pretreated
before installation; it is carefully
washed in absolute alcohol and dried
very carefully with a clean. dry cloth.
Then a thin solution of polystyrene
dope is applied to the top of the tube,
just below the grid cap. The tube is
rotated with the fingers at the base
of the tube in such a way that the
polystyrene flows around in an even
film to at least one-half the length of
the tube. After drying, the tube is
inserted in its socket, being handled
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Circuit diagram and parts values for the d.c. amplifier.

with a paper napkin in order to avoid
touching the tube with the fingers. The
grid cap is pushed onto the tube cap
with a napkin or pliers so that it
fits tightly.

With the switch in the “off” or posi-
tion 1, the line cord is plugged into
a 115-volt a.c. power source, and all
the potentiometers are adjusted to ap-
proximately their mid positions. Then
the switch is turned one position clock-
wise from the normal “off” position.
This second position is the “zero ad-
just” position. As the instrument warms

up. the needle will swing over the scale
and settle back close to zero. If it does
not do this, the “coarse zero” can be
adjusted with a screwdriver until the
meter reads zero. This should be done
with the “fine zero” control at mid
position to allow external range control
of any drift encountered. Next, the grid
input lead to the pin jack should be
shorted and the switch turned clock-
wise to position 3 or “pH adjust” on
the positive polarity reading scale. The
plate balance potentiometer R, should
(Continued on page 28)

Rear view of amplifier showing location of components.
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By
JOHN H. SHOAF

Ceniral Radio Propagation Lab,
National Bureau of Standards

CCOMPANYING the maintenance
of the nation’s primary standard of
frequency is a continuing investiga-
tion by the National Bureau of Stand-
ards of methods for improving the con-
staney and reliability of the standard.
Some modifications incorporated within
the last few years include the use of
resonator erystals to sustain the ae-
curacy of the standard, more sensitive
and reliable temperature controls, and
precise cleck mechanisms to monitor
time signals. The use of new and im-
proved components has resulted in a re-
duetion in the number of replacement
parts, and represents a considerable
saving of time normally required for
preventive maintenance procedures.
The NBS primary standard of fre-
quency is the foundation upon which all
time and frequency transmissions from
the Bureau’s radio broadcasting stations
WWYV in Beltsville, Maryland, and
WWYVH, Maui, Territory of Hawalii,
are based. From these stations, standard
radioc frequencies of 2.5, 5, 10, 15, 20,
and 25 mwc. are transmitted continu-
ously, night and day, with accuracies of
2 parts in 100 million. Two standard
audie frequencies, 600 and 440 cyvcles

10 RADIO-ELECTRONIC

Temperature control compart-
menicontaining crystal and tem-
perature-sensitive components
for one of the nine oscillators.

Temperature

control
containing the resonator crystals of
the primary standard of frequency.
Crystals are in the center chamber.

compariment

HE NBS PRIMARY
FREQUENCY STANDARD

Continuing investigation has improved the constancy

and reliability of the NBS primary frequency standard.

(the standard musical pitch A above
middle C) are broadeast on all of the
radio ecarrier frequencies, and every
five minutes they are interrupted for
intervals of one minute. A pulse of
0.005-second duration occurs on each
carrier frequency at intervals of one
second. The time intervals, as trans-
mitted, are accurate within *= (2 parts
in 10° + 1 microsecond). An announce-
ment of radio propagation conditions,
pertinent only to transmission paths in
the North Atlantic area, is broadcast
in code on each of the standard radio
frequencies.

The NBS standard consists of nine
crystal-controlled oscillators and eight
quartz crystal resonators. Three of the
oscillators are located at the Beltsville

Block diagram showing basic componenis
of the NBS primary standard of frequency.
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installation of WWV—one acting as
the main oscillator for all of the trans-
mitters, the second as a standby, and
the third as a spare. The remaining six
oscillators and the eight quartz crystal
resonators are maintained in the Bu-
reau’s Washington laboratories. All of
the crystal-controlled oscillators are
kept in continucus operation and the
best ones—those having the least
amount of deviation from 100 ke. for
the immediately preceding six-month
period or longer—are the units from
which the standard frequency is de-
termined.

Oscillators are controlled by spe-
cially made GT-cut quartz crystals; the
resonant frequency of each crystal is
100 ke. In examining the crystals, it
has been observed that generally their
performance curves (frequency ws.
amplitude) have a flat region within
which the erystal frequency is relatively
constant. When the driving current
reaches a value of about 150 micro-
amperes, the frequency decreases
sharply. In view of this fact, the driv-
ing current applied te the crystal units
of the newer NBS oscillators is less
than 100 microamperes. A decided im-
provement in performance occurs and
is especially evident when compared to
the older oscillators with driving cur-
rents of over 500 microamperes. In-
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creased short-time stability and over-
all reliability have also been achieved.

The eight resonator crystals have
been part of the frequency standard
for about one and a half years. Each
resonator’s frequency is used in the
analysis of the accuracy and constancy
of the other nine oscillators. All eight
crystals, each also with a resonant fre-
quency of 100 ke.,, are installed in
a single temperature-controlled oven.
They do not incorporate additional com-
ponents such as tubes, resistors or ca-
pacitors. They are not driven continu-
ously but are used only once a day as
part of a balanced-bridge network for
comparison with one of the standard
oscillators. Furthermore, the current
driving the crystals is only 10 micro-
amperes.

Once a day, the value of each resona-
tor crystal and each standard oscillator
is determined. First, a precision vari-
able oscillator is adjusted to the fre-
quency of one of the resonators. The
variable oscillator is then compared to
one of the standard oscillators. and the
beat or difference frequency is counted
on an electronie frequency counter with
a precision of the order of parts in 10,
The variable oscillator is readjusted to
the second resonator crystal and again
compared to the same standard oscil-
lator, The difference frequency be-
tween these two oscillators is again re-
corded. This procedure is continued
until data are available indicating the
amount of frequency deviation present
between the standard oscillator and
each of the resonator crystals. One of
the remaining eight oscillators is used
as a reference against which all of the
other oscillators are compared. Thus,
data are available for determining pre-
cisely any changes, relative to the
system, which may occur in any oscilla-
tor or resonator in the system.

The reference oscillator is also instru-
mental in obtaining a continuous record
of the frequencies of the three stand-
ard oscillators at the WWV installa-
tion. Automatically, the main, standby,
and spare oscillators are successively
switched at preset intervals to a low
power v.h.f. transmitter. The signals
are beamed to the NBS laboratory in
Washington and the received signals
are compared to signals derived from
the reference oscillator.

A more precise and reliable temper-
ature control of the ovens enclosing the
oscillators has been developed. Essen-
tially, the oven comprises four concen-
tric cubical chambers. The center cham-
ber holds the oscillator unit, and the
space of the next and outer chamber is
filled with felt insulation. An air-
chamber containing mat heaters sep-
arates the insulated chambers. The
outer heater, designed for coarse tem-
perature control, is contreolled by a
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Frequency monitoring equipment of the NBS

simple mercury thermostat. Control of
the inner heater, designed to respond
to very small changes in temperature,
is achieved by using a network in
which the heater element is part of the
sensing circuit. In effect, one pair of
arms of a resistance bridge is made up
of wire with a high temperature co-
efficient, and the other pair is made up
of wire of negligible temperature co-
efficient. Current through both pairs of
wires supplies the necessary heat. An
oscillatory circuit, composed of the
bridge connected between the input and
output of a high gain amplifier—essen-
tially a feedback loop—controls the
temperature. When the temperature is
near the desired value—the bridge be-
ing slightly unbalanced—the amplifier
is in a stable condition. As the outer
temperature of the oven decreases, the
bridge becomes further unbalanced and
the amplitude of the output oscillations
increases so as to supply more current
to the bridge wires and, consequently,
more heat te the oven. This condition
will continue until the temperature re-
gains the operating assigned value. Un-
der normal room conditions, the temper-
ature is controlled to better than
0.001°C.

The temperature-contrel oven for the
eight resonater erystal units is con-
structed with six concentric cubical
chambers. All eight crystals are en-
closed in the one oven and the tempera-
ture control is achieved with mercury
thermostats connected to both the inner
and outer heaters. Inner temperature
variation is less than 0.005° C for aver-
age variations in reoom temperature.
The standard osciilators at the NBS
transmitting station in Beltsville are
installed in a room approximately 6 feet
on a side built about 25 feet below the
ground. The entire rooni is temperature-
and humidity-controlled.

Each of the basic oscillators is
equipped with an individual power sup-
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primary standard of frequency and time.

plv and improved filter in order to
achieve better regulation and control.
The supplies all have plate and filament
batteries that are continuously float-
c¢harged, and in the event of an a.c.
power failure, they can carry the full
load for many hours.

In order to monitor the time signals
generated by the frequency standard
accurately, one of the NBS standard
oscillators is used to drive a synchro-
nous clock. The 100-ke. output of each
oscillator is electronically divided to a
frequency suitable for driving a spark
chronograph and chronoscope. The in-
struments are designed so that the

(Continued on page 30)

Primary resonator frequency standard.
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Fig. 1. Over.all view of the
calibrator, showing location
of controls and components.

By J. F. STERNER

Tube Dept.. Radio Corp. of America

HE frequeney calibrator described in
this paper is a relatively simple
calibrating device having a high

degree of accuracy. It has been de-
veloped for use in u.h.f.-v.h.f. signal
generators for both development labora-
tories and technical service shops. This
calibrator may be used for determining
the frequencies of unknown signals
and for the production of usable sig-
nals from at least the tenth subhar-
monic to the harmonic more than one
hundred times the fundamental of the
crystal-controlled reference frequency.

Fundamentally, the calibrator con-

sists of a crystal-controlled oscillator
circuit, a frequency-multiplier circuit,
a lock-in oscillator, a germanium-diode
detector and mixer, a germanium-diode
detector, and a two-stage audio ampli-
fier. Novel features incorporated in the
calibrator are an LC multivibrator
which locks in with the erystal oseil-
lator at one-tenth the erystal fre-
quency, a “bumper” ecircuit in the cath-
ode of the lock-in oscillator which in-
creases the output at frequencies that
are direct multiples of the tenth sub-
harmonie of the crystal frequency, and
a one-tube, two-stage amplifier utiliz-
ing the pentode-triode type 6X8.

$Thig article iz based on a paper presenied at the
National Electronica Conference which was held
Octoher 29, 30 and November 1, 1052.
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The purpose in designing this partie-
ular unit was to obtain signals having
relatively even amplitude throughout
the range of 0.25 mec. to 250 me. from
the harmonics of a 2.5-me. crystal os-
cillator and a 0.25-me. lock-in oscillator.
It was also considered desirable to
provide a method of detection having
adequate sensitivity for determining the
frequeney of unknown signals that may
be applied to the calibrator at levels of
100 millivelts or more. The 100-milli-
volt figure was a minimum sensitivity
figure established for 100 milliwatts of
audio output at 1000 cycles.

Figure 2 is a block diagram showing
the basic arrangement of the three-
tube frequency calibrator and its sec-
tional funections. At the bottom left-
hand side is the 2.5-mec. crystal oseil-
lator, and adjacent to it is the fre-
quency multiplier amplifier. Directly
above the crystal oscillator is the lock-
in oscillator, and adjacent to that is the
1-mec. “bumper” circuit. The output
voltages of all four of these circuits
are combined and fed into the crystal
mixer and detector stage, The combined
signals, after passing through the at-
tenuator stage, are then available as
a marker output. When an external sig-
nal input is applied to the attenuator,
it is rectified and heterodyned at the

Fig. 2. Block diagram of the calibrator.
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CALIBRATOR

An unusual circuit is used to provide
subharmonics and harmonics of a 2.5-mc.

crystal over the range of 0.25—250 mc.

mixer stage with the composite signal
from the oscillators. The resulting beat-
frequency signal passes through the
two-stage audio amplifier and can be
heard from the speaker.

Crystal Oscillator and Multiplier

Figure TA shows the circuit utilizing
the twin-triode type 6J6 for generating
the fourth-harmonie 10-me. signal. The
2.5-me¢. oscillator using one triode sec-
tion of the 6J6 is a “Miller” type oscil-
lator. A trimmer capacitor is placed
across the erystal to provide a small de-
gree of adjustment for “zeroing in” on a
primary standard signal, such as radio
station WWV, during the initial adjust-
ment of the calibrator. The second tri-
ode section of the 6J6 is a conventional
multiplier stage with the plate circuit
tuned to 10 me. Sufficient driving volt-
age is applied to the grid of this sec-
tion so that the harmonic output is
about the same as that appearing in
the plate circuit of the 2.5-me. oscil-
lator tube. Other twin triodes, such as
the 12AT7 or the 6BQ7, produce about
the same performance.

Figure 7B shows an alternate oscil-
lator-multiplier circuit using the minia-
ture pentode type 6AU6. This circuit
works effectively, but appears to be
more subject to variations in output
activity from one erystal to another for
a given fundamental and harmonie out-
put. In addition, a high value of screen
voltage was required to produce the
sanie voltage level at 2.5 me.

Lock-in Oscillator and “‘Bumper”

The lock-in oscillator circuit, togeth-
er with the “bumper” circuit in the
cathode, is shown in Fig. 4. Except
for the addition of the tuned cireunit in
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the cathode, this is a conventional os-
cillator circuit of the multivibrator
type. The free-running frequency of
the oscillator is approximately 0.25 me.
The 2.5-mc. sychronizing voltage from
the crystal oscillator is injected at the
cathode of the lock-in oscillator. It was
found experimentally, however, that
synchronization was just as effective
with the synchronizing voltage applied
to either the control grid or the cathode.
Before the addition of the 1-mec. tuned
circuit, the amplitude distribution of
the higher frequency harmonics of the
0.25-me. signal showed a definite in-
crease every 2.5 and 10 mec. These in-
creases were attributable to normal
sideband distribution resulting from
modulation in the crystal diodes and
modulation of the 2.5-me. oscillator
circuit from the 0.25-me. oscillator due
to the capacitive coupling between cir-
cuits. The 0.25-mec. current of the two
triode sections of the 6J6 flows through
the cathode network which consists of
the cathode-coupling resistor and the
tapped portion of the tuned coil in the
“bumper” circuit. Resonant frequency
of this circuit is 1.0 me. The 0.25-me.
current flow causes the circuit to oscil-
late at its natural frequeney of 1 mec.
This frequency is determined by the
@, L, and C of the tuned circuit. The
amplitude of the l-me. voltage is
largely dependent upon the coupling
factor of the network. Even though the
0.25-me. oscillator has a tuned circuit
for controlling the 0.25-me. free-run-
ning frequency, it also has a tendency
to develop considerable harmonic volt-
age.

Adjustment of the 0.25-mec. lock-in
oscillator and the 1.0-mec. “bumper”
circuit is relatively simple and ecan be
accomplished by loosely coupling some
of the output voltage from the 1.0-me.
circuit to the antenna input of a com-
munications receiver tuned to that fre-
quency. The signal heard when the c.w.
oscillator of the receiver is turned “on”
is quite rough. Under some conditions,
particularly when it is out of synchron-
ization with the 2.5-mc. crystal osecil-
lator, it may sound like random noise.
As the 0.25-mec. circuit is adjusted, the
signal will appear to jump into syn-
chronization at 1 mec., at which time a
clean c.w. note will be heard. Adjust-
ment of the 1-me. “bumper” circuit is
made by simply tuning it for maximum
signal with the receiver tuned to 1 me.

Figure 3 is a photograph of the volt-
ages appearing at the cathode of the
6J6 in the 0.25-me. oscillator circuit.
The relative amplitudes of the signals
at 0.25, 1.0 and 2.5 mec. can be seen.
(It will be noticed that the amplitude
of the 1-mc. signals is only about 10
or 15 per cent greater than that of the
2.5-me. periods. This difference in am-
plitude is due to the frequency-response
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Fig. 3. Waveform of vollages at
the cathode of the 6J6 in the 0.25-

mc. oscillator circuit (Fig. 4).

characteristics of the oscilloscope used
for photographing. In this oscilloscope,
the 1-mec. response was down 6 db from

that at 0.25 me.)

Mixer-Detector Circuits

Figure 5 shows the germanium-crys-
tal mixer-detector circuit. The four sig-
nals, at 0.25, 1.0, 2.5, and 10 mec., are
coupled through isolating capacitors to
the anode of a 1N34 crystal diode. Non-
linear characteristics of the ecrystal
diode working into a reactive load pro-
vide a voltage output that is fairly
even at all frequencies up to 250 mec.
The potentiometer shunted by the ca-
pacitor forms the load acress which an
audio beat frequency is developed when
an external signal is introduced. A sec-
ond 1N34 crystal diode in series with
the external signal functions in a man-
ner similar to the first 1IN34 except that
its load includes the attenuator poten-
tiometer as well as the load circuit of
the first 1N34. The second 1N34 is used
to reduce the loading effect that would
be introduced if the impedance of an
external signal source were applied di-
rectly across the first 1N34. Likewise,
some control of the input voltage is ob-
tained through the attenuator potenti-
ometer. Application of external input-
signal levels in excess of 100 millivolts
will produce a noticeable one-half fre-
quency beat. The level of this spurious
beat will be down about 20 db or more
from the correct one and can be easily
recognized, particularly if the attenu-
ator is used to maintain the level of the
input signal at the minimum required
for a given audic output level. In ad-
dition, the attenuator provides partial

Fig. 4. Circuit of 0.25-me. lock-
in oscillator and 10-mc. “bumper.”
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Fig. 5. Mixer-detector circuit.
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Fig. 6. Audio amplilier section.

control of the marker ocutput voltage for
application to an external detector, such
as a receiver. The detector circuit of
the first 1N34 does not include any di-
rect resistive return for the diodes. The
current-path return circuit is depend-
ent on the ratio of the crystal diode
front-to-back resistance. Although this
ratio varies considerably with individ-
uval diodes, the variation appears to
have very little effect on performance.

Audio Amplifier Stage

A schematic of the audio amplifier
section is shown in Fig. 6. Because it
(Continued on page 81)

Fig. 7. (A) Crysial-controlled oscillator and multi- B
plier. (B) Alternate oscillator and multiplier circuit.
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UNIVERSAL RECORDER-REPRODUCER

By DOUGLAS H. CARPENTER

The La Pointe-Plascomold Corp.

Operating details of a compact
tape machine which will record

continuously up to 24 hours.

N ENTIRELY new field in the art
A of audio transcription has been
opened up by the invention of
magnetic recorders. Their flexibility
and economy of operation have proved
them to be so outstandingly superior
to former types of recorders that today
tape recording is commonplace both in
homes and in business. The armed
forces were quick to recognize the many
advantages of tape recorders and now
use such equipment extensively. As a
direct outgrowth of increasingly strin-
gent military and commercial require-
ments, the Press Wireless Model RRP-
24 was developed. To this writing,
RRP-24 is the only instrument with a
compact tape assembly that will record
automatically and without attention for
a complete 24-hour period.

The secret of the long-playing fea-
ture is directly related to the special
recording medium employed, and to the
rather ingenious motor drive and re-
wind system. Figure 2 is a simplified
diagram of the basic elements com-
prising the recording-reproducing as-
sembly and speed change mechanism.
The recording medium used with the
RRP-24 is an iron oxide coated cellu-
lose acetate magnetic tape that is 85"
wide and 206’ in length. An auto-
matic reversing switch simultaneously
changes the direction of tape travel
and the amount of torque of the drum
control motors; the total operation is
accomplished in less than 1/40 of a
second. One roll of tape, capable of
storing 24 hours of recorded intelli-
gence, is only 3” in diameter and
weighs only 2% pounds.

The master recording head is
mounted on a close-tolerance, mechani-
cally secure carriage which also sup-
ports the two erase heads. An open
view of the recording head and car-
riage assembly can be seen in Fig. 5.
The two reproducing heads are posi-
tioned at the desired track by a control
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Fig. 1. Over.all view of the de.
vice adapted for rack mounting.

at the front panel. Each recorded track
is .030” wide with .020” spacing be-
tween adjacent tracks. The carriages
travel automatically from track to track
on a special lead screw in such a way
that the finished recording is a con-
tinuously folded track. To further clar-
ify the exact nature of a completely
recorded tape, an explanation of the
mechanical and electrical control cir-
cuits is necessary. Reference to the
block diagram, Fig. 7, will simplify
the explanation of the control and
switching eircuits.

When the power switeh is on, the
two torque motors are energized and
exert torques in opposite directions on
the winding spools, keeping the tape
taut on the recording drum. The Ledex
cam operates switch S, which alter-
nately feeds each motor through a
dropping resistor. This reduces the
voltage across the torque motor and op-

Fig. 2. Simplified diagram of the re-
cording-reproducing system showing the
action of the speed change mechanism,

MONITOR
HEAD DRUM
ERASE ROTATION
HEAD

MONITOR W LUSTRATING
HEAD DRIVE WHEEL
POSITIONS

MOTION
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poses the direction of paper travel,
placing less drag on the drive motor.
Included in the motor control circuit
is a full-wave bridge type rectifier
supplying d.c. for the drive motor ar-
mature and for a rotary solenoid. When
power is applied to the motor circuit, a
relay closes, shorting out the motor
drive dropping resistor and placing the
entire d.c. across the mwotor armature.
This provides greater starting torque
until a timing condenser charges and
the relay opens. When the switch S
is open, a type 12AUT tube in the
electronic motor control circuit tends
to cut itself off, limiting plate current
to a value too small to close the re-
versing relay. S.. is actuated by a
silver strip located at each end of the
tape. If S.s is closed, the 12AU7 is left
with zero bias and plate current closes
the reversing relay. The first section
of this relay applies d.c. voltage to a
rotary solenoid which in turn actuates
mechanically switches S, Swe, Sia
and SIM-

Field windings of the motor are con-
nected so that when the first is across
the line, the second is in series with a
condenser and a resistor. The first field
voltage leads the second by some angle
less than 180 degrees. When S. is actu-
ated by the Ledex cam, the two field
coils are electrically interchanged, re-
versing the motor. At this instant, the
second section of the reversing relay
shorts out the dropping resistor, giving
the motor an additional starting boost
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in the reverse direction as was done
when the motor was originally started.
S is closed only for an instant as the
tape stops and reverses direction. The
control circuit then assumes its standby
condition until the other silver patch at
the opposite end of the tape initiates
the same operation again.

Relative direction of spools and drum
travel for an arbitrarily chosen drum
rotation is indicated in Fig. 2. Each
spool has its own torque motor, and
these motors never change their sense
of torque. However, less voltage is ap-
plied to the torque motor opposing
paper travel by means of S.... The Ledex
cams revolve Y -turn each time a silver
pateh trips S.,, actuating the four
microswitches, Siu, Sw:, Sin and Sw:, as
previously explained. The combination
of the motor control and switching cir-
cuits just deseribed determines the di-
rection of tape travel. In conjunction
with the lead screw, the recording head
carriage assembly shifts the recorded
track .020” at each tape reversal.

The exact nature of the “looped”
end of the recorded track and the time
required for the complete reversal
are most important if the recorded in-
telligence is to be continuous, If one
track is being recorded in the longi-
tudinal tape direction (206 feet), the
reversal time must be practically in-
stantaneous or loss of intelligence will
occur. Two different actions occur at
the end of each recorded track. The
motor control and switehing ecircuits
reverse the direction of tape travel in
less than 1/40 of a second, and the
lead screw assembly causes the re-
cording head to inscribe a eireular or
“looped” end which connects the orig-
inal and new track. Recording direc-
tion and tape travel have reversed,
but no loss of recorded data can occur
as the time involved is fractional com-

Fig. 4. Rear view of the amplifier section.
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Fig. 3. Schematic diagram of the voice.operated relay portion of the circuit.

pared to any recorded frequency. This
process in the case of continuous re-
cording repeats itself every ten minutes
(24-hour speed), and a {fully tran-
seribed tape would contain 144 such
tracks .030” wide separated from each
other by .020".

A coarse index (see Fig. 5) attached
to the carriages references to a 24-
hour scale calibrated in ten-minute
segments. There is also a fine index
whieh consists of a helix drawn in-
delibly upon the recording medium. As
this line progresses laterally, being a
spiral, it indexes to a tem-minute scale
divided into increments of ten seconds.
Accuracy of location of an earlier
recording is better than ten seconds in
24 hours. To preclude the necessity of
close supervision while recording, a
compressor amplifier is incorporated
in the audio input system. Its thresh-
old level is preset to prevent a material
increase in gain in the total absence of
a signal. The audio input circuits per-
mit both microphone and 600-ochm line
connections.

Normal recording speed position for
the 24-hour conditien is 4” per second
with a usable frequency range of 200—
5000 cps. The speed change control
lever is located at the lower right-hand
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side of the instrument, and permits a
selection of speceds of T%"” and 12"
per second. The high frequency response
is increased to 7000 and 8000 cps
respectively. Such an arrangement
means that the RRP-24 can be in-
stantly converted from speech record-
ing to the wider ranges of music, high
speed telegraph, ete.

The playback system is separate, and
is comprised of two reproducing heads
and a self-contained amplifier which
develops three watts of audio output
power. Control is automatic or manual,
and can be effected by means of a foot
switch. The reproducing head may be
positioned to monitor immediately be-
hind the recording head (on the same
track) or, if it is desired, the head can
be repositioned to reproduce a previous-
ly recorded track without disturbing
the continuity of recording. Two high
gain stages precede an inverter stage
in the playback amplifier strip. Signal
is introduced by either the monitor
head (in monitoring) or the record
head (in playback). The input in-
corporates a series resonant trap which
removes the 30-ke. erase bias signal.

When intermittent recording is de-
sired, an integral fast-acting, voice-
operated relay (v.o.r.) may be switched

Fig. 5. Front view of the recorder section.
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Fig. 6. Back view of the recorder
section showing the tape rolls,

into operation. With such operation,
one loading of tape will last well be-
yond the 24-hour period. The machine
will shut down a few seconds after
signals cease and will not restart un-
til the input circuit receives another
impuise. For this type of operation, the
time element of starting is a fraction
of a syllable and the stopping time is
adjustable up to seven seconds. The
threshold level control can be set to
prevent random operations from line
noises or background sounds picked up
by the microphone. The voice-operated
relay section is located on the ampli-
fier chassis. The first v.o.r. stage Vi,
(see Fig. 3) taps its signal from the
v.o.r. sensitivity control R.. This stage
renders the v.o.r. ecircuit essentially

responsive to low frequency compon-
ents because of C, (.005 ¢fd.) shunting
the output of Vii. On negative peaks
of the signal voltage, V. conducts in
series with V.r and charges C.. This
biases Vs negatively and cuts off plate
current. If the signal is absent, C. dis-
charges through a variable resistor R
and brings Vs back to the conducting
state. This “off-on’’ action of Vs is re-
versed to “on-off” in V. by means of R;,
across which a voltage switches from 0
to a relatively large negative value
with respect to the cathede of V.
Hence, with signal, relay RL, contacts
close and permit the motor to run.
Without signal, the contacts open, stop-
ping the motor.

R. is a preset control through which
C. discharges, thus determining the
time delay between signal stoppage
and conduction of V.. R, sets a thresh-
old value for conduction through V..,
and is adjusted so that noise does not
cause operation of the relay in the
absence of signal.

The 30-ke. erase bias voltage is gen-
erated by a conventional Hartley os-
cillator. This voltage is mixed with the
signal before recording. The output
of the oscillator is fed to the record
head and also to an amplifier stage,
where it is amplified and fed to the
erase head.

Bias voltage is required for much
the same reason as in biasing an
electronic tube, i.e.. in order to operate
in as linear a manner as possible. In
this case, linear operation pertains to
the magnetization curve of the oxide-
coated sheet. Erasing is accomplished

by feeding a high frequency voltage to
the erase head in order to create a high
intensity field across its gap. In moving
through this field, a magnetic sub-
stance experiences quick changes of
state which are represented by a series
of rapidly diminishing hysteresis leops,
approaching and realizing practically
a demagnetized condition. During
playback, S, (Fig. 7) cuts off plate
voltage from the oscillator and its
amplifier, thus removing the bias and
erase signals from the circuit.

The record amplifier consists of three
amplification stages. This section is
operative when S, is in pesitions 1 or 2.
In position 1, the 600-ohm balanced in-
put signal is fed through an attenu-
ator pad to the input of the transform-
er. The output is fed through the
record gain control to the first amplifi-
er stage. In position 2, the 500-ohm
balanced input microphone signal is
fed directly to the input transformer,
bypassing the attenuator pad. The out-
put of the second stage is supplied
through a level control to a separate
amplifier stage in order to provide
signal for the operation of the db
meter, the v.o.r. and a.v.c. circuits. One
half of a dual triode rectifies the out-
put of this separate amplifier stage,
developing a negative voltage across
the diode load. This voltage is filtered,
providing a negative bias to the first
stage. The a.v.c. switch ean be used to
ground this circuit when S, is in posi-
tion 1.

After the signal to be recorded goes
through the second stage, it is fed to a
frequency compensating network. In

Fig. 7. Simplified block diagram of the complete unit. showing functions of various components.
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position 1 of S., corresponding in nor-
mal operation to a speed setting of
four inches a second, the high fre-
quency cutoff point of the amplifier
response curve occurs higher in the
frequency spectrum. In position 3, cor-
responding normally to a speed of 12
inches per second, the high frequency
portion of the response curve is de-
emphasized. Following frequency com-
pensation, the signal is fed to a pentode
power amplifier stage and finally to the
record head.

To extend the recording time of the
RRP-24 further, a second recorder may
be connected to it by a simple patch
cord. Both units must have the motor
control switch set to “dual.’”” The first
unit can then be set in operation at the
start of recording by pressing the mo-
mentary switch to ‘“start.” When the
first unit is on the last vertical scan
the second unit will automatically take
up the recording funection, thus giving
an overlap.

A remote indicating device such as a
ringing bell or flashing light may be
used to attract the attention of the
operator when a machine that is re-
cording has but ten minutes of record-
ing time left.

The RRP-24 has been used to ad-
vantage for diversified applications,
and it is a literal fact that new uses are
being uncovered daily for this versatile
instrument. Some of the general uses
to which the RRP-24 has been adapted
are: airport control tower and airline
communications eenter master recorder,
press and commercial communications
monitoring and transmission, broad-
cast program monitoring, information
storage in computer systems, unat-
tended monitoring for detective and
police work, programming control of
industrial equipment such as the pro-

designed
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NEW TUBES

SELENIUM DIODES

Two selenium diodes, Types 1S1 and
5U1, have been developed by [uterna-
tional Rectifier Corporation, 1521 East
Grand Avenue, E] Segundo, Calif. Type
181 is rated for a maximum input of 26

“E g
//
.

Qe =

volts r.m.s. at 100-microamperes out-
put, while Type 5U1 is rated for 130
volts maximum at 1.5 ma.

These new dicdes augment the line of
eight subminiature types currently be-
ing produced by International Rectifier
Corporation for operation in an ambient
temperature range of 50 to 100°C. Ex-
tremely small in size for ease in wiring
into a crowded chassis, the units are
completely encapsulated within a ther-
mosetting plastic to protect them
against adverse environmental condi-
tions.

RADIAL-BEAM POWER TETRODE

The Eimac 4X150D. a radial-beam
power tetrode, has been developed by
Eitel-McCullough, inc. Well suited for
use in 28-volt electrical systems, this
tube has a heater rating of 26.5 volts
at 0.57 amperes. It was designed for

e e

use in commercial and military aircraft

and other vehicular operation.
Identical in size and shape to the

Eimac 4X150A, the 4X150D power tet-

18

rode can be used with the 4X150A air-
system socket. Like the 4X1504, it is
operated as an oscillator, amplifier, or
frequency multiplier, and has a plate
dissipation rating of 150 watts in Class
C telegraphy or FM telephony service.
Further information on the 4X150D
can be obtained by writing to the Appli-
cation Engineering Department, Eitel-
MeCullough, Inc., San Bruno, Calif.

27” TV PICTURE TUBE

Development of a 27" rectangular
television picture tube has been an-
nounced by the Tube Department of
General Electric Company. The largest
picture tube made by G-E, it is a mag-

netic-focus, magnetic-deflection, all-
glass tube. It features an aluminized
backing on the screen which reflects
light emitted from the back surface,
thereby providing a picture which is
up to 100 per cent brighter than a non-
aluminized 27” tube at the same volt-
age, and consequently having greatly
increased black and white contrast.
Type 27EP4 provides a 24” x 18%"
picture. The length of the tube, from
front to back, is less than 23 inches.
Recommended operating conditions are:
anode voltage, 16,000 volts; grid No.
2 voltage. 300 volts; grid No. 1 voltage,
—38 to —77 volts; ion trap intenmsity,
38 gausses. Full details may be ob-
tained from the General Electric Tube
Dept.. 1 River Road, Schenectady 5, N.Y.

RCA TUBES
Half-Wave Vacuum Rectifier

Recently announced by the RCA Tube
Departmment, Harrison, N. J., is the
6AX4-GT, a half-wave vacuum rectifier
of the heater-cathode type. It is in-
tended primarily for use as a damper

RADIO-ELECTRONIC ENGINEERING
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tube in horizontal deflection circuits of
television receivers.

Designed to withstand negative peak
pulses between heater and cathode of

as much as 4000 volts with a d.c. com-
ponent up to 900 volts, the 6AX4-GT
provides flexibility in choice of deflec-
tion circuits. Heater rating for unipo-
tential cathode is 6.3 volts at 1.2 am-
peres. Direct interelectrode capacitance
{with no external shield) is 7.5 wmufd.

Twin Diode—>Medium-Mu Triode

The 12BF6 just introduced by the
RCA Tube Department is a multi-unit
nminiature tube of the heater-cathode
type containing two diodes and a me-
dium-mu triede in one envelope. It is
intended for use as a combined detector,
amplifier, and a.v.e. tube in automobile
radio receivers operating from a 12-volt
storage battery.

The characteristics of the triode unit
are such that it can be impedance-
coupled or transformer-coupled to the

output stage. In either case, the triode
unit can supply moere than ample output
with loew distortion to drive a pair of
12V6-GT’s operating at maximum plate
voltage in the cutput stage of automo-
bile receivers.

MEDIUM-MU TRIODE

The Los Gatos brand Type 254 me-
dium-mu triode may be operated as a
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Class B a.f. power amplifier, and as a |

Class C r.f. power amplifier—either

plate modulated or unmodulated. The |

5.0-volt filament is of the thoriated
tungsten type and operates at 7.5 amp.

Type 254 has a maximum average
plate current of 2556 ma., a maximum
plate voltage of 4000 volts, and an av-
erage amplification constant of 25. A
data sheet is available from Lewis and
Kaufman, Inc., 76 El Rancho Avenue,

Los Gatos, Calif., which illustrates the |

tube and provides operating curves for
average static characteristies.

SUBMINIATURE TRIODE

Raytheon Manufacturing Company
announces a low microphonic subminia-
ture triode designated as CK6247 (for-
merly known as CK628). When this
tube is subjected to vibrational acceler-

ation of 15G at 40 cps, it has a maxi-
mum noise output of 2:.5-millivolts a.c.
across 10,000 ohms in the plate circuit.
The normal amplification factor rating
is 60, and the mutual conductance rat-
ing is 2500 micromhos with a maximum
allowable plate voltage of 275 volts.

Technical data and further informa-
tion may be obtained from Raytheon
Manufacturing Company, Technical In-
formation Service, Special Tube Sec-
tion, 55 Chapel Street, Newton 58,
Mass.

CATHODE-RAY TUBES

Development of a line of cathode-ray
tubes employing electrostatic focus and
magnetic deflection has been announced
by the Cathode-ray Tube Division of
Allen B. Du Mont Laboratories, Inec.
Designed primarily for radar installa-
tions, the new tubes are: B1036P—,
B1038P—, B1039P—, B1040P—, and
B1056P—. They replace Types bFP—,
10KP—. 128SP—, 12DP-A, and TMP—,
respectively.

In these tubes an electron lens obvi-
ates the necessity of a focus coil and
requires only a low potential source of
low power for focusing. This lens pro-
duces a more uniform spot size across
the face of the tube, and thus resolu-
tion is improved considerably. Reduced
power requirements mean fewer com-
ponents.

Du Mont states that it is now possible
to substitute electrostatically focused
tubes for most magnetically focused
types upon request. Further informa-
tion may be obtained by writing to the
Technical Sales Department, Allen B.
Du Mont Laboratories, Inc., 1500 Main
Avenue, Clifton, N. J. a
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CAPACITOR TESTING

In this photograph, an operator at the
Vergennes, Vermont, plant of Simmonds
Aerocessortes, Inc., is testing small ca-
pacitor units for accuracy before they
are used in assembling Pacitron fuel
gages, test equipment and other devices

for aireraft applications. Exacting re-
quirements in the production of equip-
ment of this kind make it essential to
check even the smallest components to
make sure that they comply with rigid
specifications.

TV’S FUTURE IN INDUSTRY

In a technical paper presented at the
Fall General Meeting of the AIEE at
New Orleans, La., G. Holmes Wilson
of Diamond Power Specialty Corp., Lan-
caster, Pa., predicted that the future
use of television in industry probably
has a greater potential than that of
commercial (entertainment) television.
With the Utiliscope, industry’s counter-
part of the commercial television appa-
ratus, already being used in some 200
different industrial applications, he
pointed out that “the surface has hardly
been scratched.”

Mr. Wilson said that television can
help perform the following basie func-
tions in industry: (1) reduce accidents,
(2) reduce operating costs, (3) reduce
capital investment, and (4) under cer-
tain conditions provide greater intelli-
gence than can be gained by direct ob-
servation.

1953 IRE PRESIDENT

Dr. James W, McRae, vice president
of Bell Telephone Laboratories, has been

20
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elected president of the Institute of
Radio Engineers for 1953. He succeeds
Dr. Donald B. Sinclair, chief engineer
of the General Radio Company, as head
of this international society of over
30,000 radio engineers and scientists.

Dr. McRae first joined the staff of
DBell Telephone Laboratories in 1937 to
do research work on transoceanic radio
transmitters. During World War II he
served for three years in the U.S.
Army Signal Corps, where he attained
the rank of colonel and received the
Legion of Merit for his services. He
then returned to Bell Telephone Labora-
tories and in 1951 was appointed vice
president in charge of the systems de-
velopment organization.

TRANSISTOR TELEPHONE UNITS

A trial installation of transistor units
is being made at Englewood, N. J., as a
part of the customer long distance dial-
ing service introduced there by the DBell
System in 1951. The transistors will be
used in oscillators to generate the elec-
trical signals by which the numbers of
a called telephone are sent from one
central office to another.

Shown in the photograph are F. E.
Blount (left), who helped develop the
oscillator, and Dr. William Shockley
(right), who directed Bell Telephone

|«

Laboratories’ transistor research pro-
jeet. Mr. Blount holds one of the trans-
sistors, six of which are used in each
osecillator.

With this new transistor equipment—
much smaller and less expensive than
the vacuum tube units previously em-
ploved—the signalling equipment, in-
stead of being centrally located, can be

www americanradiohistorvy com
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placed exactly at the points where it is
needed.

FLEXIBLE COIL FORMS

Now available from the Precision
Paper Tube Company are coil forms
with special flexible langes—a new ad-
vancement in coil form construction—

which completely eliminate taping op-
erations on motor field coils. Known as
“Flexiform” bobbins, they cut both pro-
duction time and labor requirements in
coil installation —a highly important
factor in speeding up assembly lines,
especiaily where mass production tech-
niques are desirable.

“Flexiform’” bobbins can be readily
supplied in shapes and sizes as speci-
fied. Flanges are of flexible rope paper
while dielectric kraft paper is used for
the core. For further information, write
to the Precision Paper Tube Company,
2035 W. Charleston Street, Chicago 47,
11

LARGER QUARTERS

Consolidated Engineering Corpora-
tion has opened new and larger offices
for its subsidiary company, CEC In-
struments, Ine., at 285 Madison Avenue,
New York, N. Y. Walter J. Beagan,
New York and Northeastern U. S. man-
ager, will be in charge.

These offices will handle sales and
services for Consolidated Engineering’s
line of analytical instruments for sci-
ence and industry, including the com-
pany’s newly announced electronic com-
puter and automatic data handling
equipment.

“DRAG DISTORTION™

According to a study made by Jacob
Rabinow and Ernest Codier of the Na-
tional Bureau of Standards, if a phono-
graph needle can move longitudinally
(tangentially) with respect to the
groove of an ordinary laterally recorded
disc, the needle will not follow perfectly
the lateral excursions of the groove, and
“drag distortion” will result. In the
playving back of recorded music, this dis-
tortion may apparently result in spuri-
ous tones of greater amplitude than the
tones originally present.

It was not practical to measure elec-
trically the amount of distortion caused
by this longitudinal motion because of
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the simultaneous presence of other
forms of distortion. It was possible,
however, to determine the magnitude
of the iongitudinal motion, and by com-
putation to arrive at the character and
amount of distortion attributable to this
motion.

This work has been reported in detail,
with mathematical analysis, in the Jour-
nal of the Acoustical Society of America,
Volume 24, No. 2 (March, 1952).

WEATHER SENSING EQUIPMENT

Motorola, Inc., 4545 W. Augusta Blvd.,
Chicago 51, Ill, has announced the de-
velopment of a new weather sensing
unit known as the “Snow Detector.”
Designed primarily for the de-icing of
microwave antennas, this unit may be
used wherever severe icing conditions
and snowfall impair the operation of
moving parts. An integral heater melts
the snow and ice collected in the “bowl.”

Fully automatic, the detector will
turn on the heating elements whenever

icing conditions exist. Up to 30 amperes
at 117 volts a.c. can be switched with-
out external relays. The heating ele-
ments will then remain on until the ic-
ing hazard is past. No power is con-
sumed at higher temperatures.

CAR RADIO SYSTEM

One of Motorola, Ine.'s 450—460 me.
two-way radio systems for automobile
emergency radio service has been in-
stalled by the District of Columbia Di-

vision of the American Automobile As- |

sociation in Washington, D. C., and was
recently given its initial test. The test
car was first driven over the areas of
northwest Washington and part of
Maryland; two-way communication was
maintained over the entire area. The
car was also driven along the banks of
the Potomac River and across the Chain
Bridge to Virginia, with no dead spots
noted in the Virginia area.

The base station transmitter is in-
stalled atop a 100-foot building in
northwest Washington. It has a power
output of 20 watts with an antenna
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power gain of 8 db. The mobile unit
also has a power output of 20 watts
into a rooftop quarter-wave antenna.

RAYTHEON LABORATORY

Under construction at Bedford, Mass.,
is an electronics laboratory that is ex-
pected to be one of the most advanced
laboratories ever built for the develop-
ment of electronics equipment used in
conjunction with aircraft. Operation of
the laboratory, which is being built by
Raytheon Manufacturing Company, will
be concerned almost exclusively with re-
search and development work for the
U.S. Navy. To cost nearly $2,000,000
and to have 100,000 square feet of floor
space on two floors, the new plant will
be situated on about 15 acres of land at
the north end of Hanscom Airfield.

HIGH SPEED CALCULATOR

By March, 1953, the Armour Research
Foundation expects to have installed
and in operation a “card-programmed
calculator” which will be available to
serve business and industry in the Chi-
cago area.

The new calculator, now on order
from International Business Machines
Corporation, is a digital computer. The
information necessary for the machine

to operate is fed into it om punched
cards that provide the operator with a
large number of possible operations.
After the operator sets up the machine
for a problem and specifies the opera-
tions he wants it to perform, the ma-
chine will not only carry out the oper-
ations but also make all the necessary
decisions as to the sequence in which
they should be performed.

CONSOLIDATED APPOINTMENTS

Two appointments have been an-
nounced at Consolidated Engineering
Corporation—that of Dr. Wilson 8.
Brubaker as senior research physicist
and that of Dr. Paul Brock as engineer-
ing mathematician. Dr. Brubaker will
work mainly in the field of mass spec-
troscopy, while Dr. Brock has been as-
signed to the company’s computer group.

Dr. Brubaker was at various times
a member of the faculties at Miami
University, Cal Tech, and Ohio State
University. Before joining Consolidated,
he served for nine years as section
manager for the physics department of
Westinghouse Electric Corporation in
East Pittsburgh.

Dr. Brock formerly did computation
work with the Kellex Corporation and
served as senior mathematician for the
Reeves Instrument Corporation.

+®-

acteristics.
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PAPER TUBES

Made of the finest dielectric kraft, fish paper, acetate,
or combinations, PRECISION Paper Tubes are die-
formed under heat and pressure. Uniformity, strength,
and light weight are assured. High manufacturing
standards and rigid testing result in maximum insu-
lation, heat dissipation, and meisture resistant char-

DRECISION PAPEF
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Finished to your exact specifications.

SEND TODAY FOR FREE SAMPLE AND REQUEST
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1500 SIZES.
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Plant No, Two, 79 Chapel St., Hartford, Conn.
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LOOKING

af TUB S

By WILFRID B. WHALLEY

Adijunct Professor of Electrical Engineering
Brocklyn Polytechnic Institute

Brief history of the orthicon felevision pickup tube.

characteristics of the remarkable

tube development—the ticonoscope—
were discussed. This first practical tele-
vision pickup device is still in active
use, particularly for present-day mov-
ing picture film reproduction. While it
has good resolution and is relatively
simple in design, its bad qualities of
“shading” and low sensitivity have led
to intensive research and development.
From this research have come various
types of pickup tubes having very high
sensitivity and quite uniform bright-
ness level.

The iconoscope showed that high
velocity electron beams gave copious
secondary electron emission from the
moesaic which reduced the sensitivity
and also superimposed false signals.
Two basic approaches were made to
solve these problems. The first was to
employ an auxiliary photocathode which
led to the image iconoscope (known in
Eurcpe as the super emiscope); the
second approach was to employ a beam
of low velocity electrons for scanning,
which prevented secondary electrons
from being produced. After intensive
development, this latter method led to
the orthicon and later to the #mage
orthicon.

I-AST month the design and operating

Low Velocity Scanning

Low velocity electron beam pickup
tubes have become so satisfactory and
are now used so extensively that it is
of real interest to review the prior
research work.

The first problem encountered with

cerned the beam diameter. With the
usual type of electrostatically focused
gun, the diameter was so large that the
resolution was unsatisfactory. Hence.
new guns and methods of using them
had to be designed.

In addition to the problem of keep-
ing a low voltage electron beam in
focus, it was found that the electron
must arrive at the mosaic as nearly
perpendicular to the surface as possible.
If arrival were at an oblique angle
(whieh counld readily oceur under sim-
ple operating conditions due to small
electric fields at the surface of the
niosaic), then the oblique beam would
simultaneously influence several ele-
mentary areas of the mosaic and pro-
duce a radical drop in resolution. So
that there would be some possibility
of the eleetron beam arriving perpen-
dicular to the surface, a new photo-
electron emitter had to be developed
whereby the image of the scene could
be focused on one surface and the scan-
ning by the electron beam could take
place on the opposite surface. This dif-
fers from the iconoscope, where both
the image of the scene and the scanning
take place on the same surface, requir-
ing the high velocity electron beam to
sean obliquely.

Several new tvpes of mosaies and
photoelectron emitting surfaces were
devised. One type, which can be called
the translucent target mosaic. was con-
structed in the following manner. The
caesium silver particles were produced
on one surface of a thin glass or mica
sheet, while the signal plate (which in

made transparent. Condensation of
metallic vapor was controlled to a
density which would still allow a large
percentage of light to pass through.

Other types included “two-sided mo-
saics” and translucent photocathodes.
By suitably combining these various
photocathodes and mosaics in evacuated
envelopes, it was then possible to de-
termine the operating characteristics
of low velocity electron beam scanning,
without the need of an electron gun.

Experimental Methods

Figure 2 shows the arrangement
of one of these experimental tubes.
This tube contained a standard mosaic
(similar to that used in the iconoscope),
shown with the lead going to the video
amplifier, and a photocathode having
a conducting photosensitive surface.
This photocathode was placed perpen-
dicular te the surface of the mosaie,
and beth were immersed in the d.c. field
of an electromagnet. The two pole
pieces of the electromagnet were at
right angles so that the flux paths fell,
as accurately as possible. on sectors
of circles of increasing radius.

A novel arrangement was the use of
an external cathode-ray tube to provide
the means for electron scanning in the
pickup tube. The scanning raster on
the face of the cathode-ray tube was
optically focused onto the photocathode,
which then emitted low velocity photo-
electrons. Since the flying spot scanner
operated at high voltage, the focused
light beam diameter was reasonably
small; and the groups of photoelectrons,
emitted line by line during the sean-
ning, were of correspondingly small
diameter. The gun of the cathode-ray
tube was supplied with blanking pulses
so that the light beam was cut off dur-
ing the retrace time, thereby avoiding
another source of spurious signals.

The d.c. magnetic field was essential
both to keep the emitted electrons in
focus as they moved toward the mosaic,
and to cause them to arrive perpen-
dicular to the mosaic surface. As the
electrons entered on a path parallel
to the magnetic field, they were con-

low velocity electron operation con- the iconoscope mosaic is opaque) was strained to follow the magnetic lines.
Fig. 1. (A) Pickup tube using secondary emission amplification. (B) Schematic diagram of an orthicon.
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Since these electrons were of low
velocity (characteristic of photoelectron
emission), no secondary electrons were
produced at the mosaic surface. The
device provided a picture signal with
a steady background and a resolution
determined chiefly by the diameter of
the light beam from the auxiliary
cathode-ray tube.

On each portion of the mosaic where
the incident light was zero (dark area
of the scene), the silver particles would
move to an equilibrium potential such
that arriving electrons from the scan-
ning photocathode would be turned back
and no signal current would flow to the
amplifier. Conversely, on each portion
that was illuminated by the scene, the
potential would shift during the frame
period to a more positive potential, due
to the loss of photoelectrons. This small
positive potential was then neutralized
by the scanning photoelectrons, and it
produced an output signal proportional
to the light intensity.

Figure 1A shows another experimen-
tal low velocity scanning tube. This also
employed an auxiliary flying spot light
beam, but the internal structure was
more complex. It made use of a trans-
lucent photocathode at the right, on
which the image of the scene was
focused. a two-sided mosaic near the
center which was connected to the video
preamplifier, and another translucent
photocathode at the left.

The whole structure was placed in-
side a long “focusing” coil which pro-
duced a d.c. magnetic field parallel to
the axis of the tube, as compared to
the curved field of Fig. 2. The light
beam caused photoelectrons to enter
the accelerator field moving toward the
mosaic. Photoelectrons proportional to
the light intensity were also emitted
from the picture photocathode, and
these were accelerated toward the other
side of the mosaic. The secondary elec-
tron emission multiplication produced
by the accelerated photoelectrons pro-
vided a larger signal from this device
than that of Fig. 2.

These experimental devices showed
the real advantages of low velocity

Fig. 2. Pickup tube using photoelectrons.
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scanning but, needless to say, due to |

the external cathode-ray tube,
were not practical studio devices.

The Orthicon

The axial magnetic field produced by
the large focusing coil was essential to
low velocity electron operation, vet the
scanning field had to be produced at
right angles to the axis. A study of
electron paths through a combination
axial and perpendicular magnetic field
showed that the electrons only diverged
from the axis while in the perpendicular
field. Hence, the aperture of the scan-
ning field had to be at least as large
as the meosaic.

A tube incorporating these principles
is shown in Fig. 1B. It will be seen
that the whole tube structure from the
electron gun to the target was enclosed
by the focusing coil. As the electrons
left the gun through a limiting aperture
of small diameter, they entered a pair
of deflection plates, In these combined
axial magnetic and electric fields, the
electrons followed a cycloidal path to-
ward either the left or right, depending
upon the time in the herizontal scan
cycle. Leaving the deflection plates, the
electrons again moved parallel to the
axis until influenced by the perpendic-
ular magnetic field of the vertical de-
flection coil. After leaving the deflection
coil, they again moved parallel to the
axis toward the mosaie, and were col-
lected in proportion to the potential of
each part of the surface (as determined
by the degree of illumination). Elee-
trons which were not collected at the
target returned on a path to the de-
flection plates which was almost iden-
tical to their forward path, and then
moved on toward the collector.

In practical use, the focusing coil
was mounted so that it could be ac-
curately adjusted for alignment with
the axis of the gun. The tube was care-
fully shielded. Otherwise, even rela-
tively weak external fields would have
been able to cause motion of the d.c.
axial field and distort or reduce the
resolution of the picture signal. Blank-
ing pulses were supplied to the electron
gun to prevent retrace “smearing.”

This pickup tube, which was named

they
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the orthicon, had the good operating .

characteristics of the earlier experi-
mental devices of Fig. 1A and 2, but
had a larger output signal as well, due
to the greater scanning current obtain-
able from the electron gun. The designa-
tion “orthicon” was chosen because a
plot of output signal current over a
useful range of input light intensity
is a straight line. (*Orth,” in Greek,
means straight). It produced output
signals almost completely free from the
“shading” present in an iconoscope, had
higher efficiency and a resolution of
better than 400 lines. @
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Manufacturers and distributors—write for
new Condenser Catalog C-10 now available,

Write, Wire, Phone Your Requirements

all phones: SEeley 8-4143

833 W. CHICAGO AVE., DEPT. R, CHICAGO 22, ILL.
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U.H.F. GENERATOR

Having a frequency range of 300 to
1000 mec., the Model 84-TV standard
signal generator is useful for deter-
mining the characteristics of television
receivers for the u.h.f. band and other
equipment operating within that range.

It was developed by the Measurements
Corporation, Boonton, N. J.

The output voltage of the Model 84-
TV is continuously variable from 0.1
microvolt to 1 volt across a 50-ohm
load. Output impedance is 50 ochms and
the VSWR is 1.3 to 1 or better. The
filament of the oscillator tube is oper-
ated from an external d.c. supply in
order to remove residual hum.

Modulation, continuously variable
from 0 to 30%, may be obtained from
an internal 400-cycle oscillator. Provi-
sion has also been made for applying
external modulation within the range
of 50 to 20,000 cycles. Percentage mod-
ulation is indicated by a panel meter.

MECHANICAL FILTER

Far more rigid control of transmit-
ter sideband radiation as well as rejec-
tion of adjacent channel interference
in receivers is claimed possible with the
Collins mechanical filter. This unit is

being offered to the electronics industry
on a component basis and in addition is
being incorporated by the Collins Radio
Company in new transmitter and re-
ceiver designs.

24
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The filter is a magnetostrictively
driven unit for intermediate frequency
application. Its unusual selectivity and
its miniature size make it readily ap-
plicable to both military and commer-
cial designs. The entire unit is housed
in a hermetically sealed case smaller in
size than a normal i.f. transformer.

More detailed information is avail-
able on request from the Colling Radio
Company, Cedar Rapids, lowa.

DIRECTIONAL COUPLERS

Wideband directional couplers, widely
applicable tools for measuring numer-
ous parameters relating to transmission
lines, have been announced by Sierra
Electronic Corporation, 813 Brittan
Avenue, San Carlos, Calif. By the use
of these couplers, with suitable addi-

reflection co-
be determined directly,

instrumentation,
etlicient can
thus permitting the simplification of

tional

several important transmission line
nieasurements,

The Sierra couplers are available in
three models, 137 and 138 for the fre-
queney range of 30 to 1500 mwc., and
139 for the frequency range of 10 ke. to
1 mec. Operating characteristics are

shown in the accompanying illustration.

ACCELEROMETER

For measurement of high frequency
shock and vibration, the Endeveo Cor-
poration has made available a “thimble-
size” accelerometer of little weight and
large output, designed in three models.
The small size and weight permits test-
ing of small components under actual
or simulated shock and vibration condi-
tions, while the small size and large

www americanradiohistorvy com
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output is well suited for missile, air-
eraft and vibration table measurements.

This instrument gives a self-gener-
ated output of 5 millivolts per G. Qut-
put is flat (+=5%) over the range from
5 ¢ps to 5000 cps, and is stable to with-
in 5% over a temperature range of
—20°C to 4+70°C. Model 2201 is a gen-

eral-purpose, stainless steel version
with a weight of 0.5 ounces and an out-
put of 5 millivolts per G; Model 2202
is a special, lightweight unit weighing
0.3 ounces; and Model 2203 is a large
output unit generating 10 millivolts per
G. Additional information may be ob-
tained from Endeveo Corporation, 180
E. California Street, Pasadena 1, Calif.

RANGE, RANGE-RATE CALIBRATOR

The Model 312 range, range-rate
calibrator provides a simulated target
for checking the range and range-rate
of radar gun laying or ranging systems
accurately and rapidly. Recently an-
nounced by Missouri Research Labera-
tories, Ime., 2109 Locust Street, St.
Louis, Mo., it may be used in the lab-
oratory or on the production line.

Operating from an external or inter-
nal trigger, this instrument will check
or calibrate range with an accuracy of
25% from 0 to 50,000 vards (in steps
of 0—500, 0—5000, 0—50,000) and
range-rate either in or out from 0 to
1500 knots with an accuracy of .5%. Al-
though the Model 312 was designed for

60-cycle operation, 400-cycle models are
available, and the company indicates
that it ean supply any combination of
range and range-rate on request.

R.F. GENERATOR

Westinghouse Electric Corporation’s
new 25-kw. r.f. generator is available in
both standard and de luxe models. The
standard model is for use on relatively
long production runs where readjust-
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ment is infrequent; taps on the plate
transformer provide power output con-
trol. The de luxe model uses saturable
reactors to provide reliable stepless
power control, thereby facilitating the
quick setup changes required on short
production runs of a variety of jobs.
An electronic keying circuit is also in-
cluded on the de luxe model to permit
rapid and precise control of heat cveles.

The unit is rated at 25 kw. continuous
at 450 ke. in accordance with NEMA
standards, and the tank circuit has a
high kva. rating. Both models have
components arranged for easy access in
inspection and maintenance. For fur-
ther information, write Westinghouse
Electric Corporation, Box 2099, Pitts-
burgh 30, Pa.

FREQUENCY CALIBRATOR

Measurement Engineering Limited,
Arnprior, Ontario, has announced the
availability of their Model CFR-1 fre-
quency calibrator. A portable, self-con-
tained secondary frequency standard,
it provides accurate frequencies in the

range of 10 kc. to 500 mec., with a sta-
bility of 1 part per million.

Model CFR-1 is designed for labora-
tory or production checking and cali-
bration of r.f. signal generators, re-
ceivers, wavemeters and frequency me-
ters, in addition to many other applica-
tions requiring a source of accurate
frequencies. Electrical features include:
five fundamental frequencies with their
associated harmonics, individual erystal
controlled oscillators, an internal aperi-
odic detector, modulation level control,
and an electronically regulated power
supply. Output frequency may be mod-
ulated by an internal 400-cps signal.

TV CAMERA FOR INDUSTRY

Production of a highly portable, self-
contained TV camera, having all ad-
justments on the unit itself, has been
announced by the Dage Electronics Cor-
poration. Of “briefcase” size, the cam-
era is tailored specifically to the visual
requirements of business and industry.

The Dage unit features a simplified
circuit that requires a minimum of
attention and maintenance. It is no
harder to focus than any home receiver.
For remote viewing, any standard tele-
vision receiver can be connected to it

JANUARY, 1953
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by means of a single inexpensive co-
axial cable. A single camera can be
hooked up with one or more TV receiv-
ers or, conversely, a number of cameras
set at different locations can televise to
one Or more receivers.

For more information, write to the
Dage Electronics Corporation, 69 North
2nd Street, Beech Grove, Indiana.

DIGITAL RECORDER

Now available from the Berkeley
Scientific Division of Beckman Instru-
ments, Inc., is the Series 1550 digital
recorder—a printed readout for high-

speed electronic counters. Composed of
a readout unit and a printing recorder,
the instrument provides a direct means
of permanently recording sequential
count information in Arabic numeral
form on standard adding machine tape.

This digital recorder is designed to
operate from electronic counters, time
interval meters, events-per-unit-time
meters, nuclear scalers, or other elec-
tronic totalizing devices at a maximum
cycling rate of one printout every .8
second. Recording and indicating capa-
city is 8, 4, b or 6 decades. Most stand-
ard Berkeley instruments now in use
can be readily adapted for operation
with this unit.

ILLUMINATED PANEL METER

The difficult problem of illuminating
miniature meters has been overcome by
International instruments, Ine., in their
new 11%” panel meter. A compact
D’Arsonval movement permits light to
go through a sealed “peep” window in
the rear of the instrument case, pass
over the movement and be diffused
through a translucent plastic scale. The
source of illumination is a miniature
aireraft lamp, mounted in a specifically

designed housing attached to the back
of the case.

Available in two styles — Model 150
(round case) and Model 153 (square
case), the single unit assembly is said
to make installation fast and easy. The

(Continued on page 31)
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Just press-fit . . . that's all!

NEW-

s ealectzo miniature

STAND-OFF and FEED-THRU

TEFLON* INSULATORS

for High Frequencics up to . . . and even beyond.
Sealectro Miniature Teflon® Insulators, newest odvonce
in electronics insulation, outperform all commercial
ceramic and plastic insulators In electrical and me-:
chanical properties—and permit grect ossembly ecen-

omies and easy miniaturization.

they install in seconds!

Drill hole diameter .005" smaller
thon body diameter of insulator.
Press-fit insulator inte hele with
Press-Fit Hand Tool . . that's
alll Inexpensive Press-Fit Hand
Tools are availoble in 3 sizes
to fit every type of Seolectro
Insulatar.

mechanical features

® Assembly time ond casts slashed:
Sealectro’s new design, toughness and
compressibility permit installation by
high-speed economical assembly tech-
nics—never before possible with ceram-
ic stand-off and feed-thru insulotors.

® Require minimum spoce: enables
minigturization

® No brepkage in translt or assembly

® Shock-precof and vibration-proof

electrical properties

OF SEALECTRO Miniature Teflon* INSULATORS

Dielectric strength, short-time,
0.080 in. (D149.44).

. 409.500 v /mil*
Volume resistivity {D257-45).. . -1018

Surface fesistivity, 100% R.M. [D257-45).. 3.6 x 10°
Dielactric constant, 80 cycles {D150-45T}) 2.0
Dielectric constont, 105 cycles (D150-45T}) 2.0
Power factor, 60 cycles {D150.45T}.... <0.0005
Power factor, 108 cycles (D150-45T} . <0.0005

Temperoture stability of dielactric properties. .eacellent
“Value is 1000-2000 volts/mil in thicknesses of 5 to
12 mils

other properties
INSULATORS

OF SEALECTRO TEFLON®*

| Tensile strength, 77 F. (D638-44T) . .1500-2500 Ib/sq. in.
& 1
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00-200%

Elongation, 77 F. {D638.44T)
60,000 Ib./sq. in.

Stitfness, 77 F. (D790-44T)
Impact strength, lzod...70 F.

(D256-41T) s 2.0 ft.-1b. fin.
Impact strenath, lzod....77 F.

{D256-41T) 4.0 fr.-1b./in.
Maximum service temperature® ..-.500F.
Water-obsorption {D570-42) 2.1-2.3

ronflammable
_excellent™™

Specific gravity {D792-44T}). ..
Flammability (D635-44) ..
Resistance to weathering 9
**Teflon'' has been used successfully in many cases
at higher temperatures. This is a conservcolive general-
purpose upper limit.

**No detectable change ofter 5 yeors of outdoor ex-
posure in Florida,

SEALECTRO Teflan®* Insulotors are ovailable
in & Stand-Off and 5 Feed-Thru models—and
in sizes to specification. These insulators are
products of Sealectro Corporation and are
nationally merchandised by Grayburne Corpo-
rotion. Grayburne carries a complefe stock
of these insulators for immediate delivery,

Writa for latest Catalog ZE-1 and price schedvle.

*Teflon is a registered trade-mark of E. 1.
duPont de Nemours & Co.

GRAYBURNE

Groyburne meons Quality Hleitromic {omponents

103 Lofayette Street, New York 13, N. Y.
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PREDETERMINED COUNTERS

Of special interest to production men
are the new “SP’ small, predetermined
productimeters, designed for both stroke
and rotary application, which can con-
trol production to the exact quantities
required and eliminate losses due to
overruns and underruns. Complete de-
scription, specifications, dimensional
data, and switch capacities are con-
tained in Bulletin No. 501, available
on request from the Durant Manufac-
turtng Company, 1919 North Buffum
Street, Milwaukee 1, Wis.

COPPER-OXIDE RECTIFIERS

Basic characteristies and applications
of copper-oxide rectifier stacks are de-
scribed in an eight-page, two-color
booklet which is being offered by the
General Electric Company, Schenec-
tady, 5, N. Y. Designated as GEA-
5699A, the booklet is complete with
charts, graphs, and tables illustrating
the characteristics, manufacture, cir-
cuit design, and application of G-E
copper-oxide rectifiers.

ELECTRICAL LAMINATIONS

T & S electrical laminations—and
the special “OrthoSil” oriented steel
used in their manufacture—are cov-

ered in Bulletin L-752, now being
offered by Thomas & Skinner Steel
Products Company. Materials, specifica-
tions, and test results are described,
accompanied by actual size drawings
of special and standard shapes, speci-
fication tables and graphs.

For your copy of Bulletin No. L-752,
write to Thomas & Skinner Steel Prod-
ucts Co., 1124 East 23rd Street, Indian-
apolis, Ind.

LACQUER AND CEMENT

Some of the important properties of
“Q-Max" A-27 lacquer and “Q-Max”
A-27 cement for radio and electronic
service are discussed in detail in Bul-
letin 752, coptes of which may be se-
cured on request from Communication
Products Company, Inc.,, Marlboro,
N. J. Tables on various test data are
included, as well as diagrams giving
power factor, loss factor and dielectric
constant values.

DIRECT-WRITING RECORDERS

The advantages of using Sanborn
equipment for the study and recording
of a wide variety of electrical and
mechanical phenomena are explained
in a 16-page bulletin which has just
been released. Entitled “7 Advantages
of Sanborn Direct-Writing Recorders

4 CHANNEL ’ IE?PIEI;NE

Ringing Power Supplies.
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market! And WE CAN MAKE IMMEDIATE DELIVERY!
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for Industrial Users,” this bulletin may
be obtained without obligation by writ-
ing to the Sanborn Company, 38 Os-
borne St., Cambridge, Mass,

RADIO TELEMETERING

A four-page brochure presenting air-
borne and ground station equipment
and accessories for radio telemetering
is now available. Copies may be had by
writing to Applied Science Corporation
of Princeton, P. 0. Box 44, Princeton,
N el

Charts show building block acces-
sories in complete PW or PDM systems
and custom-engineered ground station
and laboratory equipment for the recep-
tion, recording, calibration, lineariza-
tion, plotting and tabulation of data
from airborne systems. The ASCOP
fully automatic data treating device for
reading and processing telemetering
data is also covered.

CIRCUIT BREAKERS

“What You Should Know About Cir-
cuit Breakers” explains the operating
principles of basic circuit breaker de-
signs and provides engineering data on
factors of application. This manual,
which has just been published by the
Heinemann Electric Company, also in-
cludes simplified diagrams showing the
three basic types of circuit breakers in
general use today with a brief descrip-
tion of each.

Copies of Manual 101 are available
upon request from the Heinemann Elec-
tric Co.,502 Plum Street, Trenton 2, N. J,

PRECISION RESISTANCE INSTRUMENTS

The complete line of precision elec-
trical resistance instruments and elec-
tronic devices manufactured by Tech
Lahoratories, Inc., is described in a
38-page catalog which has recently been
released. Among the instruments cov-
ered are various attenuators and poten-
tiometers, meter multipliers, matching
networks, decade units, microhmmeters,
tap switches, and many others.

Copies of this bulletin may be ob-
tained by writing to Tech Laboratories,
Inc., 14E Edsall Boulevard, Palisades
Park, N. J.

CHOPPERS

Catalog 280B, available from Stevens-
Arnold Ine., 22 Elkins Street, South
Boston 27, Mass., describes the 1953
models of the Stevens-Arnold d.c.-a.c.
choppers. These choppers are electro-
mechanical precision vibrators, de-
signed with emphasis on long life and
low noise level. Having a frequency
range of 10—500 cps, they are used as
modulators or demodulators.

B
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THo0Ks"

“PRINCIPLES OF RADAR,"” Third Edi-
tion, edited by J. Francis Reintjes and
Godfrey T. Coate. Published by Me-
Graw-Hill Book Coempany, Inc., 330
West 42nd Street, New York 36, N. Y.
985 pages. $7.75.

As before, the third edition of “Prin-
ciples of Radar,” compiled by members
of the staff of the M.L.T. radar school,
deals with the basic concepts and tech-
riques of radar. It presents the engi-
reering principles of the pulse circuits
and the high frequency devices common
to nearly all vadar systems.

in this latest edition, the order of
presentation has been completely reor-
ganized, and virtually all of the mate-
rial has been rewritten. The subject
matter has been expanded by approxi-
mately 20 per cent, and more than half
of the illustrations are new. A chapter
on r.f. transmitting and receiving sys-
tems has been added.

The book begins with a description of
the general features of radar systems
and system components. This material

is followed by detailed discussions of
pulse circuits and their application to
radar modulators, indicators, and re-
ceivers. The latter part of the book is
devoted to the r.f. aspeets of radar; it
covers basic concepts pertaining to
transmission lines, wave guides, cavity
resonators, and antennas, together with
the techniques of their use.

“FUNDAMENTALS OF ENGINEERING
ELECTRONICS by William G. Dow,
Professor of Electrical Engineering,
University of Michigan. Second Edi-
tion. Published by JoAn Wiley & Sons,
Inc., 440 Fourth Avenue, New York 16,
N. Y. 627 pages. $8.50.

The most important broad objective
of this book is to make it relatively easy
to achieve a reasonably complete and
satisfactory understanding of the in-
ternal functioning of the electron de-
vices that serve as the active elements
in electronic circuits. Professor Dow
has arranged and described the funda-
mentals of charged-particle behavior in
such a way as to appeal to the engi-
neer’s analytical approach. Principles
of particular importance to the engineer
are selected for study; illustrations of
these principles are drawn from engi-
neering practice; and physical concepts

TRANSMISSION LINE IMPEDANCE MEASUREMENT
By GERALD W. LEE

WHEN SETTING up a new broadcasting
station, the radio engineer is always
faced with the necessity of knowing ac-
curately the characteristic impedances of
the transmission lines. The following
method of determining line impedance
is'comparatively recent and is not given
in detail in any of the various texthooks
on broadeast engineering.

The equipment needed is an r.f. sig-
nal generator, an r.f. bridge, a detector,
and an accurate (—1000 ochm decade re-
sistance box or a variety of calibrated
resistances of values near the theoretical
impedance of the line. A decade box is
more satisfactory as it is usually cali-
brated in sieps of one-tenth ohm, and
therefore the characteristic impedance
can be measured to that accuracy.

1. Conneet one end of the transmission
line through the resistance hox to
ground. The ground connection may
be made to the line ground; and the
bhox should be set at the theoretical
line impedance.

2. Set the r.f. signal generator for the
frequency at which the station will
operate, and to it connect the r.f.
bridge and detector in the wusual
manner for measuring impedance, as
shown in the block diagram.

3. “Look into” the line with the im-
pedance measuring gear at the end
opposite to that at which the decade
resistance box is connected.

4. Vary the decade resistance box until
the resistance measured by the r.f.
bridge equals the resistance of the
box. This resistance is then the char-
acteristic impedance of the trans-
nission line.

JANUARY, 1953

RADIO-ELECTRONIC

A brief discussion of the theory in-
volved in measuring by this method
may be in order. Terman states: *“In
non-resonant lines the terminating im-
pedance Z. at the end 10 which the line
delivers the power is made eqnal to the
characteristic impedauce. There is then
only the ineident wave train present and
the power is transmitted at unity power
factor. The power loss and peak voltage
to which the line is subjected are then
less than with any other mode of oper-
ation.”

The above is essentially what has heen
done here. that is, the load impedance
has heen made equal 10 the character-
istic impedance so that it is possible to
look into the line and see its charnc-
teristic impedanee.

In conclusion, it is the opinion of
the author, which has bheen verified
many times in the field, that the above
procedure is easily the most aecurate
and time-saving method vet devised of
measuring line impedance.

~ @

Block diagram of method employed.
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are so treated as to permit ready de-
terminations of magnitudes.

Among the changes whieh highlight
the second edition are: the MKS system
of units is employed throughout; the
analysis of the behavior of space-charge-
control tubes has been modernized by
the introduction of equivalent electro-
static circuit and equivalent grid sheet
potential concepts; basic new principles
that must be employed in electron tubes
designed for use in the u.h.f. and micro-
wave frequency ranges are presented;
and the basic aspects of semiconductor
energy-level diagrams and their gen-
eral relation to the behavior of tran-
sistors are discussed with reference to
the Fermi distribution funection and the

Fermi energy-level. @

—Why use—

Microwaves?
Read

Essentials of

MICRO-
WAVES

By ROBERT B. MUCHMORE,
Hughes Aircraft Co.

A new book presenting in basic
terms—without mathematics—
the physical principles and appli-
cations of microwaves. Covers
wave propagation and reflection,
cavity resonators and filters, micro-
wave antennas, electronic devices,
noise, microwave radio systems
and relays, tadar, and microwave
measurements.

1952 236 pages $4.50
Write for copy on 10-day approval
JOHN WILEY & SONS, INC.
440 ath Ave., New York 16, N. Y.

Electronies Enginecer

Group leader reauired to take charge of
an electronics laboratory engaged in analyti-
cal instrument development. Design ability
in conventional circuitry as applied to a.c.
and d.c. amplifiers, power supplies, light de-
tection devices, thyratron circuits, discrimi-
nators, magnetic circuitry and fractional
horse-power motors desirable.

Five years experience or advanced degrees
in lieu of part of this experience required.
This position is a permanent one with an
old established instrument company who is
a Jeader in the field.

Send résumé with salary requirements to:

Personnel Manager

Fisher Scientific Company
717 Forbes St. Pittsburgh 19, Pa.
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WILLIAM W. DEAN is now the director of engineering of
the Langevin Manufacturing Corporation, New York, N. Y.
He was associated with General Electric Company for 11
vears prior to joining the Langevin organization; since 1945
he has been audio facilities project engineer in G-E's broad-
cast engineering section at Electronics Park. A senior mem-
ber of the IRE, Mr. Dean is the author of a number of
technical papers on broadecast audio facilities.

DONALD N. KIRKPATRICK has been appointed chief
engineer of the National Company, Inc., Malden and Mel-
rose, Mass., in which position he will be responsible for all
engineering activities including the development of new
products. M. Kirkpatrick graduated from Lafayette Col-
lege in 1932. Prior to his most recent empleyment as chief
engineer of the Boonton Radio Corporation, he had already
had 13 vears of experience in the electronies industry.

JOHN K. McDONOUGH was promoted from general sales
manager to general manager of the Radio & Television
Division of Sylvania Electric Products Inc., Buffalo, N. Y.
Mr. McDonough joined Colonial Radio Corporation, prede-
cessor company of the division, in 1943, and served as
assistant to the vice president in charge of operations before
becoming sales director in 1949. When Colonial became a
division of Sylvania, he was appointed sales manager.

DR. CARL F. MOEN has joined the research and engineer-
ing team of Electro-Voice, Inc., Buchanan, Mich., electro-
acoustic and electronic manufacturers, as senior engineer.
Formerly a professor of physics at Pennsylvania State Col-
lege, Dr. Moen received his Ph.D. degree in physics from
the University of Toronte. During Werld War II, he con-
ducted research on the theory of liquids and underwater
sound for the Royal Canadian Navy.

DR. DAVID B. PARKINSON, who joined the Drush De-
velopment Company, Cleveland, Ohio, as department head
of product engineering in 1948, has new been named predue-
tion engineering manager. From 1938 te 1948, Dr. Parkinson
served with Ilell Telephone Laboratories, developing tele-
phone equipment and systems, and anti-aircraft and other
gun directors. For his work on the latter, he was awarded
the Presidential “Medal for Merit” in 1947,

EDWIN J. RUDISUHLE, formerly with the Civil Aeronau-
tics Administration as chief, electronics establishment
branch, ninth region, has now joined the sales engineering
department of Lenkurt Electric Co., San Carlos, Calif. He
will be concerned primarily with the application of carvier
channelizing equipment to v.h.f. and microwave radio links.
Mr. Rudisuhle’s previous experience includes several years
with the FCC as field and laboratory engineer.

RADIO-ELECTRONIC ENGINEERING
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D.C. Amplifier
(Continued from page 9)

be adjusted with a screwdriver until
the meter reads zero. If the needle
swings to the left, the meter leads
should be reversed. The switch must
then be returned to position 2 or zero
position and a small source of potential
inserted in the input circuit. A 1%-volt
battery across a 10,000-ohm potentiom-
eter will serve adequately. A d.p.d.t.
switch across the output will be re-
quired to reverse the polarity. Starting
at zero volts, the potentiometer setting
should be advanced slightly so that the
needle will deflect to about 0.8 ma. when
the instrument switch is at position 3.

Then, the switch should be returned
to positien 2 and the polarity of the
input voltage changed without chang-
ing its value. To accomplish this, the
small d.p.d.t. switch is used in series
with the low voltage from the battery
circuit. The switch is now rotated clock-
wise to position 4 to check deflection
on the reversed polarity. Deflection
should be the same—~0.8 ma. If it is not,
the plate balance adjust R, nmust be
rotated slightly and the new meter
reading checked against that of posi-
tion 3 after input polarity is reversed.
When the needle is deflected to the same
meter reading by the same input po-
tential on position 3 and position 4
by reversing the polarity of the input
voltage but not its wvalue, the plate
balance will be correctly adjusted.

When use of the instrument as a
milliveltmeter is desired, a laboratory
potentiometer is placed across the input
and set for 250 mv. Then the switch is
turned to “position 2 adjust.” The
“position 2 adjust” should be “zeroed”
first. Finally, after the sensitivity con-
trol for meter E; is adjusted so that
the needle will give full deflection for
250-mv. input, the meter is ready.

Recorders with 50-mv. full scale
traverse require inputs with a reading
of 0.20 ma, on this meter which cor-
respends to 50 mv. Improper polarity
is indicated by the meter if the needle
swings to the left, off scale. Thus, a total
voltage of 0.500 volts can be achieved
from *0.250 volts. Much higher volt-
ages can be measured through the use
of input divider resistors.

For pH meter applications, the cali-
bration is identical to that above through
the plate balance operation. The glass
electrode is inserted in the grid input
lead and a calomel electrode is plugged
into the pin jack. With the electrodes
immersed in a buifer of pH 7, the meter
is zeroed in position 2 as before. The
switeh should now be turned to position
3 and “position 3 adjust” adjusted until
the meter reads zero; then the switch
should be returned to position 2. Buffer
pH 7 should be exchanged for buffer
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pH 10.0 and the switch turned back
to position 4. Meter sensitivity #2; should
be adjusted until the meter reads 0.6
ma. The meter will then be ready for
use.

With a glass electrode, the potential
varies nearly linearly with the pH
change referred to a reference-sat-
urated calomel electrode. Thus, a prac-
tical glass electrode, such as a Beekman,
with a reference pH = 7.00 will show
no potential if placed in a solutien
whose pH is 7.00, but will show a po-
tential if the solution in which the
electrode is placed is other than 7.00.
The greater the difference between the
pH of the glass electrode and the solu-
tion in which it is immersed, the greater
the voltage that is developed with refer-
ence to the calomel electrode. Since pH

7.00 is accepted as a neutral condi-
tion, acid pH’s read from 7.00 down,
while basic pH’s are read from 7.00 up,
reversing polarity at 7.00.

The pH = 7.00 corresponds to a zero
meter reading and each 0.20-ma. meter
reading corresponds to 1 pH unit. So if
the reference glass electrode is pH
7.00, the acid scale will read pH = 7.00
to pH = 2.00 while the base scale will
read pH = 7.00 to pH = 12.00. The
range can be shifted by using glass
electrodes with other reference pH’s,
and can be set for specific titrations in
this manner if so desired. Also, the
full 14 pH units can be scaled if proper
meter sensitivity adjustment is made.
However, a new scale would have to
be constructed and the linearity of pH
measurements with the glass electrode
would tend to fall off at both ends of
the scale. The range selected was de-
cided upon as being most practical since
it was not necessary to change or de-
face the scale in any way. The “pH
adjust position” or position 3 is used to
halance out the small asymmetry poten-
tial encountered with glass electrodes.

Coniclusion

After initial ealibration, the instru-
ment should be aged by turning the
switch to position 2 and allowing it to
remain on overnight. In the morning,
the calibration should be repeated and
checked for variation.

For daily use, it is recommended that
the instrument be left on all day in
position 2. (It has heen left on for
over 100 hours with no sign of ill
effects.) When a reading is to be taken,
the switch should be turned to position
3 or position 4, depending upon which
polarity prevails, and the reading noted.
After the reading is taken, the switch
is returned to position 2 until the next
reading is taken. The switech should
not be returned to position 1 since this
would turn off the power for the meter
and a warming-up period would then
be required before the next reading.
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Temperature compensation was not
found to be necessary and so was not
included as a feature.

This instrument can be used as a
sensitive electronic polarized relay by
the insertion of a polarized relay in
the circuit in place of the meter. Thus,
a reversible motor could be actuated
by very small out-of-balance voltages

from a preset value at the input of
the instrument. In this respect, it could
serve as a rough servomechanism to
regulate power supply voltages, tem-
peratures, pressures, or pH's.

The applications of this versatile unit
are many and the time spent on its
construction should be repaid many
times in good service. @

INSTRUMENTATION FOR COLOR TELEVISION

RACTICALLY all of the color ielevi-

sion art in its present stage of devel-
opment is encompassed in this giant
“package”  just completed by Tele-
chirome, Inc., Amityville, L. 1., for a west
coast client,

Tne equipment is eapable of trans-
mitting and receiving any of the com-
monly accepted types of color television
(wideband  simultaneous, NTSC, field
sequential, Jline scquential encoding)
us well as generating 1he necessary
auxiliary synchronizing color subecarrier
and color information. A programming
svslem, lest switching system, preview
monitor, a monochrome system, flying-
spot scanner for slides and roll-sivip
films, a color bar and dot synthesizer,
necessary tri-color monitoring, transmit-
ting at both r.f. and video, and re-
ceiving decoding equipment are also
included. The unit is suitable for re-
secarch or development as well as for
on-the-air use. It consists of a compaci
seven-rack assembly with a built-in
motor-driven quick-change arrangement
for shifling from one system to another
as well as for setting up the mono-
chrome equivalent a1 both field sequen.
tial and RTMA rates.

Rack #1 provides the driving sources
for all syvstems and contains the syne
generators as well as the eolor subear-
rier and the interlaced sampling divider.

Next in line is the encoding and
matrixing rack which houses gamma
ampliiers. Kkeyved ¢lamp and NTSCG
burst generators, NTSC keyers, and
Iransmitliing samplers.

Near the center of the assembly is
the control rack, the hub of the setun.
Emunating from a 60-hutton automatic
switching panel are the “nerves” which
reach 10 every unit in the assembly.
Distribution and prograniming are done
at this rack. permitiing observation anel

stucky of practically every peoint in the
over-all system. In this rack, 100, are
the waveform scope and the NTSC
monochrome nionitor.

The center rack is for eolor pickup
and scanning. The universal pickup
here is cquipped with crossed dichroic
mirrors: red and blue reflecting, green
transmitting; Wratten correeting filters
are nsed in the red and blue channels;
vignetting provided by a full scan of
the seven-inch tube is held 10 a min-
imum. The universal color scanning
generator is of the flying-spot type and
produces three simnlianeous red, green,
and blue primary color signals. Resolu-
tion is better than 500 lines at standard
RTMA rates and heitter than 400 lines
al standard FCC rates.

The universal color monitor which
displays the pictures produced at the
scanner or bar gencrator is in rack #5;
off-the-uir signals are shown here to00.
The monitor uses three separate red,
green, and blue reproducing kinescopes.
Crossed dichroic mirrors are used for
optical superimposition of the three
color images so produced. The color
range is superior to the best that can
be oblained with present color photog-
raphy, such as Kodachrome, die-trans-
ference or chemical processes. Extra
rigid structural metal members main-
tain the dimensional stability and align-
ment of this unit.

Rack #6 contains the three color
video amplifiers, the off-the-air receiver.
and the color bar generator which pro.
duces fully simurated color hars for re-
ception in scanning rack and display at
the monitor. g

The final rack performs several fune-
tions: decoding (hoth NTSC and field

Front view of the seven racks comprising the unit.
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sequential), phase-equalization, and
modulation-checking of the picture-
and-sound transmitter. ~—~Dar
'!- s -
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Electronic Defibrillator
(Continued from page T)

is derived from a 250-va., 110-v., 60-
evcle isolating transformer, and is fed
to the electrodes through an adjustable
current limiting resistor variable be-
tween 50 and 250 ohms. This restricts
the maximum current to 2.5 amperes.

The output current is pulsed by a
relay whose coil constitutes the plate
load of a type 2050 thyratron tube. In
the input grid circuit of this tube is a
time delay network whose d.c. negative
charging bias is supplied by a selenium
rectifier power supply. When the
“treat” button is pressed, the thyratron
conducts, and the pulse relay actuates.
Simultaneously, a negative charging
voltage begins to build up on a conden-
ser across the input grid. As soon as
this negative voltage equals -2 volts,
the thyratron is extinguished, and the
pulse relay drops out. As long as the
“treat” button is pressed down, the
tube will be held noneenductive by this
applied negative bias which slowly in-
c¢reases until it equals -10 volts. When
the “treat” button is released, this ac-
cumulated charge is returned to set
ground and the operation may be re-
cvcled at will. Proper selection of the
values of charging bias voltage, con-
denser capacity, and charging resis-
tance gives the desired time interval
of pulse duration. Thus. timing of the
current impulse length is rendered in-
dependent of human error, and is con-
sistently reproducible within accuracy
limits of * 1/120 of a secend.

“Fail safe” operation of this instru-
ment is considered of major import-
ance, since a human life is always de-
pendent upon its proper operation.
While the likelihood of failure is very
small, four preventive steps were taken
to a~sure positive operation and to
prohibit dangerous failure. Included in

series with the d.c. bleeder network
of the selenium rectifier power supply
is the coil of a d.c. relay. This relay
must actuate before the rest of the cir-
cuit will operate. In the event of bias
supply failure, this relay will not oper-
ate, and the instrument becomes in-
operative. The other relays in the cir-
cuit are so positioned physically that
breakage of an armature spring or coil
failure will prevent the function of this
relay. The electrode leads at all times
are internally shorted together ex-
cept when the “treat” or “test” buttons
are pressed. This prevents any insula-
tion leakage from developing an elec-
trical potential acress the electrodes.
The entire instrument is internally
fused at 5 amperes.

Since the electrodes derive their cur-
rent from the secondary winding of an
isolation transformer, it is impossible
for the surgeon to be shocked by com-
ing into accidental contact with a
grounded object such as a wet concrete
floor, or a metal table frame. The elec-
trodes are made of brass and copper,
polish nickel plated, with white nylon
insulating handles. They may be auto-
claved or sterilized in the same manner
as other tools.

Pressing the “test” button performs
two operations simultaneously, It
passes the output of the isolation trans-
former directly through the adjustable
limiting resistor and the a.c. ammeter
on the panel. By rotating the “current
control” knob while the “test” butten
is depressed, the operator can set the
delivered current to any previously se-
lected value within the range of 0.5 to
2.5 amperes. Pressing the ‘“test” button
also turns on the “test” pilet light, and
connects the electrode wires across this
light. Touching the electrode plates
together shorts out the light, proving
that there is electrical continuity to
the electrode plates. Since the NE-51

Circuit diagram and values of components for the electronic defibrillator.
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pilot light only draws 1/25 watts of
power, no arc can be formed by touch-
ing the plates together. The voltage
appearing at the plates during this
test operation is small and harmless.

Operation of the instrument, because
of the various safety circuits and auto-
matic action, becomes feasible for the
untrained operator. Since the defibril-
lator will warm up ready for use within
20 seconds, it is not necessary to leave
the power on at all times during sur-
gery, thus extending its operating life
indefinitely.

BIBLIOGRAPHY:

Stover. John H., “An Electric Defibrillator for
Cardiae Resuscitation,”” Armed Forces Medical
Journal, Vol. 2:57. 1951.

Birnbaum, George L.. “*Simple Cardiac Defibril-
lator,” Jourmal of Thorucic Surgery, Vol 23:
183, 1952.
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Frequency Standard
(Continued from page 11}

driving oscillator may be compared to
the time signals of the other five oscil-
lators in the Washington laboratory
and those at the WWYV installation to
differences as small as 20 millionths of
a second.

The time differences or variations in
each cleck are reported each day to the
U. S. Naval Observatory and are used
in evaluating the mean solar time. The
Observatory issues weekly corrections
to the WWYV signals with reference to
mean solar time. Quarterly corrections
for the slight deviations in absolute
time and frequency as broadcast by
WWYV are also available from the Na-
tional Bureau of Standards.

One of the principal uses of the
WWYV transmission of standard fre-
quencies is that of calibrating precision
oscillators. The system commonly em-
ployed is demonstrated by the manner
in which the WWVH (Hawaii) trans-
missions are synchronized with those
from WWYV. Three oscillators are
used to obtain accurate results. One
oscillator unit is adjusted to one of the
standard frequency transmissions from
WWYV. Each of the other two oscilla-
tors is compared to the first and the
difference in frequency between them
is measured., A better average of the
deviation from the WWYV transmissions
is achieved by this methed than would
be possible if only one oscillator were
involved.

One of the major continuing projects
of the Bureau's frequency standard
laboratory is the development of more
precise quartz oscillators. Another is
the investigation of the use of atomic
and molecular resonance standards as
a means for obtaining higher accura-
cies. Reference to such invariant stand-
ards would greatly simplify the mainte-
nance of precise frequency and time
standards. Y -
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New Products
(Continued from page 25)

lamp is supplied for 6, 14 and 28 volts.
For complete details, write to Inter-
national Instruments, Inc., P. 0. Box
2954, New Haven 15, Connecticut.

SCALER-PRINTER

A new scaler-printer, designed for
radiation counting as applied in nuclear
work, packaging and other applications,
has been announced by the Research &
Control Instruments Division of the
North American Philips Company, Inc.,
750 South Fulton Avenue, Mount Ver-
non, N. Y.

This instrument indicates in printed
numerals up to 999 and provides for
multiplying this figure by 2, 4, 8, 16, 32
and 64. It will resolve pulses separated
by 5 microseconds and will perform re-
liably for indefinite periods of time. An
interval timer having a range up to 55
seconds allows count accumulation for
a predetermined interval, reproducible
to within 0.13 seconds.

An alternative indicator is available
on the scaler chassis in the form of
three rows of neon lamps in decimal
arrangement. This works independently
of the printer and can be relied upon
separately.

SIX-CHANNEL AMPLIFIER UNIT

Model 201-A is a portable, self-con-
tained system for the accurate measure-
ment of such physical phenomena as
strain, pressure, acceleration, vibratory
displacement, and velocity. For detailed
specifications and technical or applica-
tion information, write to the Yellow
Springs Instrument Company, Ine.,
P. O. Box 106, Yellow Springs, Ohio.

This amplifier unit comprises: six
individually excited, three-stage, single-
channel amplifiers, with output meter-
ing and overload indicating circuits and
with linear and integrated amplifica-
tion employed to provide for the use of
a wide variety of pickup devices; a sep-
arate electronically regulated power
supply providing both a.c. and d.c. pow-
er to all channels; a shock mounted
cabinet with power plugs for inserting

PHOTO CREDITS
CREDIT
Jaslsie . Detls Bendix-Pacifie Corp.
4, 5...Ampex Electric Corp. and
Audio & Video Products Co.
6....Fairchild Recording Equip.
Corp.
[, (R— Coleman Inst. & Mfg. Co.
10, 11. . Nat. Bureau of Standards
12, 13...Radio Corp. of America

14, 15, 16........Press Wireless
Mfg. Co.
205 21wt 2 Tl Ak RCA Review
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the single-channel amplifier units and
the necessary power and test cable
assemblies.

RADIATION DETECTOR

Nuclear Instrument & Chemical Cor-
poration, 229 West Erie Street, Chicago
10, I1l,, announces the “Isotron”-—a con-
sole-type instrument which permits
clinical use of radioisotopes for both
diagnosis and therapy. The Model 1617
Isotron incorporates a count rate indi-
cating circuit, a special regulated high
voltage supply, a gamma ray sensitive
probe, an arm for positioning the probe,
and a chart recorder to provide a con-
tinuous automatic record of the count-
ing rates for a permanent record.

Housed in a compact cabinet, the
Isotron operates on 120-volt, 60-cycle
current. A simple set of controls is
mounted on the slanting top panel,
which provides for selection of counting
ranges, choice of time constants to
achieve desired counting accuracy, and
variation of high voltage.

SELENIUM RECT!FIER CELL

For applications where size and
weight are primary considerations, the
Federal Telephone and Radio Corpora-
twon, Clifton, N. J., has designed a
selenium rectifier cell rated at 36 volts
(r.n.s.). Because the individual cell is
so rated, a rectifier stack made up of
these cells will not only withstand a
higher reverse voltage, but will require
fewer cells for the same voltage output.
As a result, losses will be propor-
tionately less, and the efficiency of the
stack considerably increased.

The newly developed Federal rectifier
unit is particularly well adapted for use
in aircraft and in many types of mili-
tary equipment. Its compactness and
lighter weight also make it well suited
for use in battery chargers and power
supplies.

PRECISION RESISTORS

Featured in the Series *“E” precision
wire-wound resistors manufactured by
the Hycor Company, Inc., 11423 Van-
owen Street, North Hollywood, Calif.,
are: noninductive windings on ceramic
bobbins; a standard temperature coeffi-
cient of 0.000025 per degree C; varnish
impregnation for meisture protection:
and high resistance plus accuracy in
small space.

Series “E” resistors are designed for
use in applications requiring accuracy,
stability and long life under conditions
of extreme temperature variation plus
moderately high humidity. They are
wound with either Evanohm or Man-
ganin wire, providing very low thermal
emf against copper.

~~ D
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Frequency Calibrator
(Continued from page 13)

was considered desirable to provide suf-
ficient gain to drive a small loud-
speaker directly, an output from the
amplifier of 50 to 100 milliwatts was
required. For such an output, a volt-
age gain of about 5000X is necessary.
Although the 6X8 pentode-triode has
a common cathode which complicates
the bias problem, it was found suitable
for this application. Bias was provided
by means of a tapped cathode resistor
system which was found to work quite
well. This biasing system permitted
the pentode section to be operated at a
suitable bias level and the triode sec-
tion to be biased so as to develop the
desired power output. In this circuit,
the audio response is peaked to mini-
mize low frequeney microphonics which
develop when the small loudspeaker is
mounted on the same chassis with the
amplifier. The shunt capacitor across
the output transformer attenuates the
high frequency response in order to
reduce the inherent noise which might
be objectionable because of the high
gain of the pentode section. Values of
the coupling capacitors are small so
as to reduce the low frequency response
of the unit.

Figure 1 is a photograph of the ecali-
brator constructed on a small bread-
board-type experimental chassis. This
particular unit produced a sensitivity
to external signals of 50 millivolts for
100 milliwatts of audio output at 1000
cvcles.

CALENDAR
of Coming Evente

JANUARY 26-30—IAS-IRE-RTCA-ION
Symposium on Electronies in Aviation.
New York, N. Vv

IANUARY 26-27 — Seventh Reglonal
IRE Conference, University of New
Mexico. Albuquerque, N. M.

FEBRUARY 4.6 — Western Computer
Conference, Hotel Statler, Los Angeles,
Calii.

FEBRUARY 57—IRE Southwestern
Conference and Electronics Show,
Plaza Hotel. San Antonlo, Texas

MARCH 23-26—IRE National Conven-
tion, Waldorf-Astoria Hotel and Grand
Central Palace, New York, N. Y.

APRIL 11—New England Radio Engi-
neering Meeting, University of Con-
necticut, Storrs, Conn.

APRIL 18—Spring Technical Confer-
ence of the Cincinnati Section, IRE,
Engineering Sccieties Bldg.. Cincin-
nati, Ohio

MAY 11-13—National Conference on
Airborne Electronics, Hotel Biltmore,
Dayten, Chio
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SENDING END IMPEDANCE OF UNIFORM LINE

This chart may be used (o obtain input resistance
oi lossless shorted and open (ransmission lines.
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LEARN RADIO INSIDE OUT!

kit. High-grade service-
men’s tools. “Rider’s Per-
petual Trouble-Shooter’s
Manual.” Plus lesson mate-
vitally important. Then roll rial and instruction service
up your sleeves and actually second to none. Also in-
work with radios — assem- cluded is Principles of Tele-
bling, experimenting, trouble-shooting, vision, which is a steppingstone to TV
repairing. That way you learn radio installation and service. And there’s a
jrom the inside out. new course in FM and Television that

Which explains why I.C.S., in its new  includes COLOR TV!
Radio Course, concentrates on equip- Learn by doing! That’s the famous
ment. You get the best. Matched parts I.C.S. method. Practical. Modern. Suc-
for an excellent 5-tube superheterodyne cess proved. The coupon below brings
receiver. Your own professional-quality you full details—on radio servicing or any
multitester. A complete signal generator of the 391 I.C.S. Courses. Mail it today!

THAT’s the way to become
an expert radio serviceman.
Study the theory and prin-
ciples first. These are

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 2251, SCRANTON 9, PENNA.
Without cost or obligation, send me "HOW to SUCCEED" and the booklet about the course BEFORE which | have marked X:
ART [ Heating CIVIL, STRUCTURAL [ College Preparatory [ Stationary Steam Engineering
O Commercial Art [J Steam Fitting ENGINEERING O Mathematics 0O Stationary Fireman
O Magazine and Book 3 Air Conditioning 3 Civll Engineering O Commercial RADIO, TELEVISION,
lllustrating O Electrician O Structural Engineering . - [J Good English COMMUNICATIONS
O Cartooning BUSINESS [J Surveying and Mapping MECHANICAL O General Radio
O Show Card and Sign Lettering [J Business Administration O Structural Dratting AND SHOP 3 Radio Dperation
O Fashion |llustrating 3 Certified Public Accountant 0 Highway Engineering O Mechanical Engineering O Radio Servicing—FM
AUTOMOTIVE O Accounting [ Reading Blueprints (] Industrial Engineering O Television
O Autamabile, Mechanic [ Bookkeeping O Concrete Construction O Industrfal Supervision O Etectronics
O Auta-Elec. Technician O Stenography and Typing [ Sanitary Engineering 3 Faremanship [ Telephone Work
[ Auta Body Rebuilding [ Secretariat DRAFTING O Mechanical Drafting RAILROAD
and Refinishing O Federal Tax O Aircratt Dratting O Machine Design-Drafting O Locomotive Engineer
O Diesel—Gas Engines [ Business Correspondence O Architectural Drafting [ Machine Shop Practice O Diesel Locomotive
AVIATION [ Personne! and Labor Relations [ Electrical Dratting O Tool Design [ Air Brakes [ Car Inspector
O Aeronautical Engineering Jr. [ Advertising [ Mechanical Dratting O tndustrial Instrumentation O Railroad Administration
O Aircraft Engine Mechanic [ Retail Business Management [ Structural Drafting [ Machine Shap Inspection TEXTILE
O Airplane Dratting [ Managing Small Business [J Sheet Metal Drafting . ] Reading Blueprints [ Textile Engineering
BUILDING [ Sales Management [J Mine Surveying and Dratting [J Toolmaking [ Cotton Manufacture
O Architecture O Salesmanship ELECTRICAL [J Gas—Electric welding 3 Rayon Manufacture
O Arch. Dratting [ Traffic Management O Electrical Engineering O Heat Treatment—Metallurgy [ Woolen Manutacture
O Building Contractor CHEMISTRY O Electrician ] Sheet Melal Work O Loom Fixing
O Estimating O Chemical Engineering [J Electrical Maintenance O Sheet Metal Pattern Dratting O Finishing and Dyeing
O Carpenter and Mill wWork O Chemistry O Electrical Drafting [ Retrigeration [ Textile Designing
O Carpenter Foreman O Analytical Chemistry O Electric Power and Light POWER HOME ARTS
O Reading Blueprints O Petroleum--Nat'l Gas O Lineman O Combustion Engineering [ Dressmaking and Designing
O House Planning [0 Pulp and Paper Making HIGH SCHOOL O Dieset—Electric [ Cookery
O Plumbing [ Plastics O High School Subjects O Electric Light and Power O Tea Room Management
Name. Age. Home Address s
City _State __Working Hours AN to _ P.M.
. Special tuition rates to members of the Armed Forces Canadian residents send
QOccupation. —— — ———— coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada
January, 1953 19
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TERRIFIC ACCEPTANCE GREETS THE NEW

A
P 2
TRIO AN
———— = \‘_‘ ‘%- ‘- ‘~ \‘
0 | RS

"ﬁ - g
“ - I
) | S
(Po‘e“‘?e“dm J \ N\
TV ANTENNA -~ . ~~
=~ e A
The sensational new TRIO ZIG-ZAG TV AN- A\ s< -‘\:L"_ . ~-.; o
TENNA has already proven its superiority in the S b < : N
field. Thousands of installations have given a new \\l =N T
high in TV reception, especially in vltra-fringe areas. i ) i
Word of mouth has done the rest. TRIO'S plant capa-
city, taxed to the limit in an effort to supply the

amazing demand for the ZIG-ZAG ANTENNA
series, is being greatly expanded. Very soon now,
your ZIG-ZAG ANTENNA will be supplied, and
it's well worth waiting for. il TRIO 21G-2AG
ZIG-ZAG ANTENNAS have replaced every i TV ANTENNAS
known type of installation and TRIO is proud to
report that in EVERY instance the ZIG-ZAG AN-
TENNA has ovt-performed them all, even the tried

available in 8 different models, provide a new high in
all-channel performance for any area, from metropolitan
to ultra-fringe. Tremendous gain, sharp directivity, excel-

and trve TRIO dual«channel yagi. lent match to 300 ohm line, sturdy vibration-proof con-

TV listeners are finding that with a ZIG-ZAG struction and fast, easy installation tells the rest of the
ANTENNA they are no longer tied down to just TRIO ZIG-ZAG ANTENNA story.

one ortwo channels, but are getting excellent recep- SEE THEM at your JOBBERS. WRITE for CATALOG.

tion on channels never seen before. ZIG-
ZAG ANTENNA is truly HOT on all
VHF channels.

These ZIG-ZAG ANTENNAS pro-
vide the ultimote in extreme fringe
orec teception. ZZ12L provides 12-
14 db. gain on Chonnels 2 thru 6.
ZZ16H hos o gain of 14 db. an Chan-
nels 7 thru 13, These antennas hove
very nanow forward lobe, high front
lo back ratio, provide high refection in
areos with co-channel interference.

‘Where maximum gain is not necessary
these normal fringe model Z|G-ZAG
ANTENNAS are ideal. Model ZZ 8L
hasa gain of 9db.average on Channels
2 thru 6. The ZZBH providesan 11 db,
gain on Channels 7 thrv 13. Forward
lobe patterns comparable to good
multi-element single channel vagi.

For near fringe area reception these
ZIG-ZAG ANTENNA models pro-
vide B-9 db. gains on all Channels 2
thru 13. ZZ 6L covers Channels 2 they
& and Model ZZ6H covers Channels
7 thrv 13. Both models have patierns
similar to those of cut 1o channel yagis.

These ZIG-ZAG ANTENNAS pro-
vide ALL CHANRNEL reception with
only ONE antenna bay. Model ZZ 6 A
is designed for near fringe oreo recep-
tion aof all Channels 2 thru 13, with an
average-gain of 9 db. Model ZZ4A
is for use in suburban areas, providing

an averaoge gain of 6 db. on ali Chan-
nels 2 thry 13,

RADIO & TELEVISION NEWS
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DEALERS GETTING WESTINGHOUSE
TUBES PROFIT FROM HEAVY
~ LOCAL ADVERTISING AT NO COST

Service dealers are getting powerful local
advertising support from new Westinghouse
RELIATRON | Tube Distributors. In cities
now served by Westinghouse Distributors,
dealers get local newspaper advertising, a
complete kit of store display and imprinted
mailing material.

All of it—local ads and kits—are designed 1o
bhuild TV.radio serviee husiness in the deal-
er’s local arca.

Best of all, none of it costs the deuler a
penny!

You can get vour store listed in two local
newspaper ads at no charge, and get a kit to
hoot. If Westinghouse Tubes are now sold
in your area, see¢ vour Westinghouse
Distributor and take advantage of this 2900-

worth-of -advertising-
‘ NEWSDPSAPER l at-no-cost olfer.
_\M

—:__pﬂ:v-' bl |

cﬂﬁ?&’f&‘g 570, Dowr Mes T Pue]

L
[\t /N [t = 4
Pl 2 24590 s iy oy

COMING YOUR WAY

e\l

If Westinghouse Tubes are not
vet distributed in your area, be
patient. Distributors are being

All of it is local advertising
which sells vour service in vour
own arca where it counts.

1 established in all nmrk'('l areas  por the name of vonr Westing-

as last as product availability house Dicteibatar. or Le
4 and good service permit. approximate date when West-
Q You'll soon have the chance to  inchouse Tubes will be avail-

buy RELIATRON Tubes. Keep
o this tremendous opportunity in
mind: vou'll zet newspaper ad-
vertising at no eost! Imprinted
material for niailings! lLmn-
printed signs for vour window!  you.

RELIATRON. T UBEBES
BE SURE...IF s

lhouse

able in vour area, drop a postal
eard to Dept. G-201 or have
vour regular distributor con-
tact Dept. G201 for inlorma-
tion on how he can better serve

Ay

el
“51%‘“’“9' o _LM.’}?“‘
w2

SHQUSE
B luses

TV SUPPLY Company

ELECTRONIC

CAN
T UBE DI VI SI ON You

Westin

January, 1953 2]

Westinghouse Electric Corporation
Box 284, Elmira, N. Y.
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COLLINS

TUNERS

and

AUDIO PRODUCTS CO.

Collins Audio Products Co. is in no way
affiliated with Collins Radio Co.

FM Tuner Kit

The FM-11 tuner is available in kit form with
the IF Amplifier mounted in the chassis, wired
and tested by us. Yau mount the tompleted
RF Tuning Unit and power supply, then after
some simple wiring, it's all set to operate.
11 tubes: 6)J6 RF amp, 6AGS5 converter, 6C4
oscillator, 6BA6 1st IF, (2) 6AU6 2nd and 3rd
IF, (2) 6AU6 limiters, 6ALS5 discriminator,
6AL7-GT double tuning eye, 5Y3-GT rectifier.
Sensitivity 6 to 10 microvolts, less than Y2 of
1% distortien, 20 to 20,000 cycle response
with 2DB veriation. Chassis dimensions: 122"

wide, 8" deep, 7 high. Illustrated manual

supplied. Shipping weight 14 |bs.

F

JSII S
el -
=y

5152

The best for FM. The most sensitive and most
selective type of ““front end” on the market.
6 to 10 microvolis sensitivity. Image ratio 500
to 1. 6J6 tuned RF stage, 6AGS5 converter,
6C4 oscillator. Permeability tuned, stable and
drift-free. Chassis plate measures 62" x4142"
In ¢combination with the IF.6 amplifier, the

-

FMF-3 Tuning Unit

highest order of sensitivity en FM can be ot-
tained. Tubes included as well as schematic
Shipping

$3.85

and instructions. Draws 30 ma.
weight FMF.3: 22 Ibs. Dial available

RD-1C Tuner & Dial

Two ALL NEW Complete Kits for
Every High-Fidelity Need

Each Collins Tuner Kit is complete
with punched chassis, tubes, power
transfermer, power supply compo-
nents, hardware, dial assembly
knobs,
well as the completed sub-assem-

tuning eye, wire, etc., os
blies: FM tuning units, AM tuning
units, IF amplifiers, etc., where ap-
plicable. Since al! these sub-assem-
blies are wired, tested and aligned
at the factory, Collins Pre-Fab Kits
are easily assembled even without
technical knowledge. The end re-
sult is o fine, high quality, high
fidelity instrument-at often less than
half the cost — because you helped
make it and bought it direct from
the factory. Bring your present re-
producing system up to date with
a new Callins Tuner.

Selected Basic Components For Special

iy (R g S o SR i @R i~

'illﬂ!‘ll'4‘
—— ™ ——
51975

A remorkable value! 6 tubes are used in the
IF amplifier: 6BA6 Tst [F, {(2) 6AU6 2nd and
3rd IF's, (2} 6AUS limiters and 6ALS discrimi-
nator. High gain, wide-band response (200
KC) for highest fidelity. 20 to 20,000 cycles.
Distortion less than V2 of 1%. Draws 40 ma

220 volts. Chassis
11-5/16"x2V2"" Shipping weight: 3 Ibs.

IF-6 Amplifier

plate dimensions:

528 |

The COLLINS RD-IC FM tuner chassis is unigque in the field.

A whole, compact FM tuner and dial
of your hand. Convert AM sets to FM
a few dollars! Unlimited applications
premium. Use in conjunction with your

Full frequency response to 20,000 cycles. Sensitivity 20 micro-
volts, permeability tuned. Tuning unit and IF amplifier on
the same chassis plate. Drows 40 ma
6AGS converter, 6C4 oscillator, {2) 6AUS IF amplifiers, §ALS
Shipping weight

in new ratio detector circuit
dial 5 Ibs.

that fits in the palm ' NAME.
AM receivers for only
where spuace is at o '

ADDRESS
phonograph amplifier.

ciry

100 volts. Tubes:

tuner and

Tota! amount enclosed $

P.O. Box 368, Westfield, N. J.
Tel. WEs1field 2.4390

] Fm Tuner Kit
FmF-3 Tuning Unit
AM.4 Tuning Unit

l Amount for Kit $

7750

The original 15 tube deluxe FM/AM
pre-fab kit redesigned on o smaller

FM/AM Tuner Kit

chassis. The tuner now measures 14"
wide by 12" deep by 7%’ high. This
attractive new front and dial assembly
opens up new applications where spoce

is at a premium. Kit includes every-

thing necessary to put it into opera-
tion~—punched chassis, tubes, wired and
aligned components, power supply,
hardware, Kit comprises FMF-3
tuning unit, IF-6 amplifier, AM-4 AM
tuning wunit, magic eye assembly and

etc.

complete instructions. All tubes includ-

ed. Shipping weight 19 lbs.

Applications

- 52480

Tops in AM superhet performance! A 3.gang
tuning condenser gives 3 tuned stages with
high sensitivity and selectivity. Assembly is
completely wired, tested and aligned ready
for immediate use. Frequency coverage 540
KC to 1650 KC at a sensitivity of 5 micro-
volts. Tubes 6BAS RF amplifier; 6BES con-
verter; 6BAS IF amplifier and 6ATé detectos.
Draws 30 ma 220 volts. Mounts on a chas-
sis plate meosuring 4°'x73". Ship-
ping weight 212 lbs, Dial avail.
able at $3.85.

AM-4Tuning Unit

] FM/AM Tuner Kit

STATE

See weights, add shipping cost $

RECEIVERS

Slide Rule Dial Assembly
[JIF-6 Amplifier [JRD:IC Tuner and Dial

Check [] Money Order [J

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS

RADIO & TELEVISION NEWS
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-~ SYLVANIA PICTURE TUBES

“ITS A TRUE
BLUE-RIBBON

TUBE”

Only Sylvania tubes showed NO FAILURES
after 1400 hours ... at accelerated voltages

Exhaustive tests conducted under
the supervision of an outside impar-
tial laboratory, the United States
Testing Company, showed Sylvania
Picture Tubes lasted longer than
any others tested.

Thesc tests included the picture
tubes of nine leading manufactur-
ers. All tubes were placed in identi-
cal test racks and tested under iden-
tical accelerated voltages. At the end
of 1400 hours, only the Sylvania

Picture Tubes showed no failures.

These tests definitely establish the
outstanding dependability of Syl-
vania Picturec Tubes. They prove
that these tubes will best uphold
your reputation for fine performance
in the sets vou manufacture, sell or
service, Send today for complete de-
tails about Sylvania Picture Tubes.
Sylvania Electric Products Inc.,
Dept. 3R-2101, 1740 Broadway,
New York 19, New York.

SYLVANIA~

January, 1953

Lasted Longer than others tested!

BEST IN
OVER-ALL
POINT
QUALITY!

Yy SQYLVANIA
OUTLASTED
ALL TUBES

TESTED

TESTS CONDUCTED
BY U.S. TESTING

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC

PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT

TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT
BULBS; PHOTOLAMPS; TELEVISION SETS

www.americanradiohistorv.com
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NEW?
RCP

Model 740
TV ‘DO-ALL’
GENERATOR

HERE—AT LAST! Qne compoct, efficient instrument
—which gives the performance of several combined
instrumenis—each of which is higher priced ond
all of which are needed for properly servicing TV
and FM Receivers.

SIGNAL GENERATOR . ..

Generotes a modulated ¢r unmodulated carrier
signal covering every channel [VHF) ond every
IF bond on any TV or FM Receiver- -ALL ON
FUNDAMENTALS. @ meg—220 meg. It will supply
o 540 cycle oudio signol ot the audio ocutput.

MARKER GENERATOR . . .

Accurgte 10 within 1/10 of 1% on 9-11 mega-
cycle band, and better than %2 of 1% overoll.
Perfect for alignment.

PATTERN GENERATOR . ..

Praduces either horizontal or vertical bars or
crass hotch.

The only single easily portable instrument that
provides for testing and alignment of: Front
Ends, IF's, Horizontal and Vertical Linearity,
Syncs, Sweeps, Size, Position, Focus Coil, De-
flection Coil, lon Trap.

Unusually fine circuit design, extreme slability,
rugged mechanical construction. Smart locking unit
with brushed aluminum etched

panel and dial. Size: 10" x 6 x 6.

Weight: 8 Ibs. s 50
Mcdel T40-complete, ready to NET
aperate

Feor the “GREATEST VALUE PER DOLLAR
IN TV-RADIO TEST EQUIPMENT" send for
the new colorful, fully illustrated 1953 RCP
catalog. Complete details on Model 740 and other
instuments in this top-quality fine are shown.

MAIL COUPON NOW FOR
FPe=mFREE CATALOG ===

1 rADIO CTY PRODUCTS CO., Inc. 1
' Dept. RN-T, F52 West 25th St, N. Y. I, N Y. 1
Please send me © copy of your new 1953
l colorful, fully illustrated <atalog featuring the top- l
1 quclity RCP instrument line. 1
T NAME kb t o akmb b s bm o inn s 54 5 4 1
ADDRESS. . . ...
1 1
1 aw. STATE. ......... 1
P oom oom von v W w vem wem vm e ven o e ol
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A.L.E.E. will hold its 1953 Winter Gen-
eral Meeting January 19-23 at the
Hotel Statler in New York. Some 4000
of the nation’s leading engineers, sci-
entists, and research men and women
are expected to attend.

L. F. Hickernell, chief engincer at
Anaconda Wire & Cabie Co., has heen
appointed chairman of the technical
program committee. This committee
will supervise sixteen daily technical
sessions. They will be held simultane-
ously and, during the five day period,
will cover every field of electrical en-
gineering and related sciences.

* * *
GORDON C. KNIGHT has been named
assistant to the president of Interna-
tional Telephone
and Telegraph Cor-
poration.

Active in manage-
ment and industrial
relations since 1941,
Mr. Knight joins
ITET from its sub-
sidiary, the Cupe-
hart - Farnsworth
Corporation, where he served succes-
sively as assistant to the president, di-
vision manager of research and devel-
opment, and operations manager of
the commercial products division.

Ie served four years with the U.S.
Navy Amphihious Forces during World
War II and held the rank of lieutenant
at the time of his discharge.

¥ * *

ADMIRAL CORPORATION has an-
nounced construction of a new 46.000
square foot addition to its television
plant in Bloomington, 1llinois. The new
plant contains television installation
lines, storage for cabinets, tubes and
other componcents, and warehouse space
for finished produects . . . HALLMARK
ELECTRONIC CORPORATION, Newark
distributing firm, has moved to new
and larger quarters at 85 Monticello
Avenue in Newark. The new facility
provides over 7000 square f{cet of sales
and storage space . . . JAVEX, manu-
facturer of meters and electronic de-
vices, has moved to Redlands, Cali-
fornia from Garland, Texas. The
company is occupving a new plant on
its recently-purchased 25-acre site in
Redlands SYLVANIA ELECTRIC
PRODUCTS INC. has dedicated its new
electronics division headquarters in
Woburn, Massachusetts. The new 350,-
000 square footl plant employs approx-
imatelv 850 persons and will serve as
the headquarters for the administra-
tive. sales. engineering. and manufac-
turing staffs of the electronics division
as well as serve as the site of the prin-
cipal manufacturing operations

SPIRLING PRODUCTS INC. has moved
its manufacturing facilities from 62
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Grand Strect

in New York to a new,
modern plant on Henrictta Street at
Duffy Avenue in Oyster Bay, Long Is-

land Television production is how
underway at Plant No. 5 of the RAY-
THEON TELEVISION AND RADIO COR-
PORATION. The new facility, located
at 51st Street and Cottage Grove Ave-
nue in Chicago, will be devoted ex-
clusively to the production of TV re-
ceivers.
*® *

CRESTWOOD RECORDER CORPORATION
of Chicago has been purchased by
DAYSTROM ELECTRIC CORPORATION,
subsidiary of DAYSTROM, INCORPO-
RATED, Elizaheth, N. J. firm. H. H.
Hanlon, president of Crestwwood, will
continue as sales manager of the new
subsidiary and will direet national dis-
tribution MAGNETIC RESEARCH
CORP., ElI Segundo, California, is a
newly-formed company specializing in
the research, development, and pro-
duction of maguetic devices. Hugo
Woerdemann heads the new firm which
has oflices at 318 Kansas Street in El
Segundo . . . Edward T. Clegg has re-
signed his post as chief engineer of
KUTHE LABORATORIES to form a new
company, CLEGG LABORATORIES, INC.
The new firm will develop and build
instruments and equipment for the ra-
dar pulse generation field and will
later enter the u.h.f. component and
equipment market, catering to the
ham. The company’s main office is at
410 John Streect, East Newark, N. J.
. .. A new firm for the manufacture
of clectrical, clectronic, and nuclear
products has been formed under the
name PLASTIC CAPACITORS, INC. Ste-
phen Meskan hcads the new organiza-
tion which is located at 2511 \W. Moffat
Street, Chicago 47.

JAMES A. COMSTOCK has heen named
president of Acme Electric Corpora-
tion, Cuba, N. Y,
# while Charles H.
Bunch has becn ele-
vated to the post of

- A chairman of the
board.
. Mr. Comstock

joined the company
in 1930 as chief en-
ginecr. He has
served as purchasing agent, manager
of specialty transformer and radio
transformer sales, general manager of
the Clvde, N. Y. plant of the company,
and, since 1946, as executive vice-
president.

ERANK W. MANSFIELD of Sylvania
Electric Products Inc. has heen reap-
pointed chairman of the Industry Sia-
tistics Committee of the Radio-Televi-
sion Manufaecturers Association.
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TRAINING TO FIT YOU
FOR THE BETTER PAY JOBS

Thousands of new johs will open up right
In y»our own state, now Lhat the guvern-
ment has 1ifted restrictions on new TV
stations. My simple, successful methods
have helped hundreds of men — most of
them with NO PREVIOUS TRAINING —
find places in America’s booming THLE-
YI1SION and Electronles Industries. You
tur cun #et the success and happiness
you always wanted out of life within
months . . . studyin¥ at home ... as 1
triun you to hecome a (ull-fledged TV
THCHNICIAN. Many of my students make
as much as S25.00 a week repairing
Radio-TV sets in their spare time while
learning . . . pay thelr entlre training al-
most from the very heginning drom spare
time earnings . start their own profit.
able service business,

But [ dun’t stop after 1 qualify vou as a
TV Technician although right there
you can chouse (romy amongz dozens of
fascinating careers! | continue to train
you — AT NO EXTRA COST — to qualify
for even better pay {n the BETTER JOBS
thut demand FCC licenses, with my

FREE FCC COACHING COURSE

PREPARES YOU AT HOME FOR YOUR

FCC LICENSE

THE BEST JOBS IN TV ANO RAOIO
REQUIRE AN FCC LICENSE.

Given at NO EXTRA COSTY after Tv

Theory and Practice is completed.

No w ) ADVANCED

FM-TV TRAINING
you hive

previous Armed ¥Forces or
uvuian radio expericnve—my ADVANCED
COURSE can save you months of training.
Full theory and practical tralning . . .
complete with kits, tnetuding BIG SCREEN
TV RECEIVER and FREE FCC Liceuse

Coaching Course.
EMPLOYMENT

FRE ASSISTANCE

My vocationil adviser will help you ob-
tain a guod-paying job In the locality of
your choice.

LICENSED

January, 1953

MORE vaLuE:

YOU GET A ROUND TRIP TO

NEW YORK CITY
AT NO EXTRA COST

FROM ANYWHERE IN THE U.S. OR CANADA
— 1 pay your way to New York and return,
PLUS 2 FREE weeks, 50 hours of advanced
instruction and shop tralning at the PIERCE
SCHOOL OF RADIO & TELEVISION. You
use modern electronics equipment, includ-
ing student-operated TV and Radio statlons.
You go behind the scenes of New York's
big Radio-TV centers, to study first hand.
And 1 give you all this AT NO EXTRA
COST! (Applies to complete Radio-TV course
only.})

Only RTTA mahkes this amazing ofMer.

Leonard C. Lare. B.S., M,

President of Padio-Television

Training Asgscciation. Exec. Dir,
of Plerce School of Radio and
Television.

(l GIVE YOU

MURE EQUIPMENT o

TO TRAIN YOU BETTER

Set up your own home laboratory with the
13 BIG TV:Radio kits we send you. You
build AND KEEP your own complete BIG
SCREEN TV RECEIVER, Super-Het Radio
Receiver, R.F. Signal Generater, Combina-
tlon Voltmeter- Ammeter- Ohmmeter, C-W
Telephone Receiver, AC-DC Power Supply.
Everything 15 furnished complete, Including
all tubes, plus blg TV picture
tube.

£ new 1085 WV

GRADUATES GOOD PAYING JOBS

**Thanks to your training., 1
quallfied for a good job as a
Recelver Tester at Federal Tele-
phone and Radlo.”’

— Paul Frank Seier

good money in my
and in-
sets —

“I'm making
own business, repalrin
stalling radio and T
thanks to your tralnlng
— Irwin Polansky

“*Your excellent Instruction helped
me get my Ppresent job as an
ailrport radio mechanic for Ameril-
can Alrlines. — Eugene E, Basho

“I'll always be grateful to your
training which helped me get my
gresenl fine positlon as Assistant

arts Manager.”’
= Norman Weston

0
8
)

Many others working at NBC, RCA, CBS,
DuMont, Philco, Emerson, Admnrll and

RADIO-TELEVISION TRAINING ASSO(IATION.

1629 Broadway, Rodio City Station, New York City 19, N. Y,
BY THE STATE OF NEW YORK

MY SCHOOLS FULLY APPROVED
G.l. BILL! If discharged ofter June

VETERANS! G

other leadi ng tirms,
@

TO TRAIN VETERANS UNDER NEW
27, 1950 — CHECK COUPON BELOW!

Also approved for RESIDENT TRAINING

MAIL COUPON TODAY! (g}
BOTH. FREE! New
Ilustrated Book

and Sample h
Lesson. Learn "
How My
Simple

Mr.

Dear Mr,

ONEY

NO SALESMAN WILL CALL!

Leonard C.
RAl)l() TELEV lS]DV TliAl\]\(, ASSOCIATION

1629 Broadway,
New York 19, N

l.ane:
SA“I‘LE LESSON th.n. will show me how
in TELFEVISION. |
obllg.n(ion and no salesman will call.

in New York City ... qualifies you for
full subsistence ollowance up fo $160

per month.

ane. Presid

Radlo City Station
o Dept, T-1
FREFK. BOOK and
I can make BIG
am under no

Muil me your NEW
understand

(PLEASE PRINT PLAINLY)
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_Ninw‘ AGe

Address ——

Cily Zone Stale e
I ant interested In: 0O Radio-TV 0O Advanced FM-TV.
VETERANS: If qualified under new G.I. Bill, check your
choice: O Home Study O Resident Study.

I
0
I
[
[
4
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“AUDI- BALANGE”

PATENT APPLIED FOR

Fhe Cladsic 25

For the sound thrill of a life.
time this superb new 25 watt
custom omplifier has
practical aperational feature
electrani¢t engineering can
offer you. Even more impar.
tant is the incomparable lis:
tening pleasure it provides.

Savings of as much as, or more than, the
entire cost of these fine amplifiers are being
reported by enthusiostic purchasers. This is
due to their unique design which removes
the usual necessity of a remote control being
near the amplifier, tuner and changer, These
items can now be instolled in a hall closet
ar any similar out of the woy location leov:
ing only the beautiful remote contrel and

DEPT. F

26

6824 LEXINGTON AVENUE, HOLLYWOOD 38, CALIF

“The greatest amplifier improvemant in recent years’” . ., . A
godsend to both owner and service man.” . . . “it used ta take
me hours to do what Audi-balance does in seconds.” . . . “Does
even better than I've been able to do with maeters, this balances
tubes dynomicolly.” . . . “The problem hos plagued us for years,
it is now possible to keep perfect balance in output tubes con-
sistently for lowest distortion.” . . . “Audi-balante is the per-
fect solution.”

Just one of the features that make the brond new Classic
amplifiers by Newcomb so exciting. Write for catalog of 8
completely new home music amplifiers priced from $39.50
to $269.50 avdiophile net.

every

(

|
] This outstanding

features and

erate cost. [t
signed remote ¢

Substantial Installation Savings

connect directly to the remote
inputs connect only to the mo
The savings in cabinetry and o

who take advantage of this n
remote control design

NEWCOMB

15 years of quality leadership

The Cladiic 15

15 watt am.

plifier is unique in luxury
technical per-
fection at a svrprisingly mod-

smartly de-
ontrol unit is

o superlotive piece of engi-
neering, beautifully finished
in brushed brass.

the speakef, with no messy confusion of
wires, in the living room. No accessories

control. All
in amplifier.
{ installation

labar are abvious and very real to those

ew complefe

Write for Catalog
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The 21-man committee, under Chair-
man Mansficld, directs the Associa-
tion's activities in collecting and com-
piling statistical information for the
radio-television industry. During the
last fiscal year, this committee super-
vised the establishment of a statistical
department within RTMA headquar-
ters and bhroadened the Association’s
activities in this field.

* * *
HOWARD BRIGGS, formerly assistant
vice-president in charge of the Hoff-
man government
contract office in
Washington, D. C,
has been appointed
assistant to the
president of Hoff-
man Laboratories,
_ Inc. of Los Angeles.

Prior to joining
the company 1n
1950, Mr. Briggs was vice-president in
charge of sales for the Howard Radio
Co. in Chicago, a position he held for
15 years.

In his new post. he will manage the
military production phase of the cor-
poration and will coordinate procure-
ment, sales, manufacturing, and other
related departments of the company.

* * *

A. E. ABEL has been appointed assistant
director of engineering and research
for Bendix Radio Div. ... The Brush
Development Co. has named ALBERT
J. W. NOVYAK to the post of assistant
general sales manager , ., . HERBERT
RIEGELMAN, until recently a vice-pres-
ident of Montgomery Ward, has been
appointed manager of marketing for
the receiver department of General
Electric . . . DR. E. F. W. ALEXANDER-
SON, noted engineer and inventor, has
joined RCA as a consultant. This new
association returns him to the com-
pany he served as chief engineer from
1920 to 1924 . . . YICTOR WELGE has
joined P. R. Mallory & Co., Inc. as as-
sociate director of ecngineering . . .
HENRY GOLDSMITH has been appointed
manager of the “Sonora’ brand sales
division of Sonora Radio & Television
Corp. WILLIS E. CLEAYES has
joined Bendixz Radio Div. as staff as-
sistant to the general manager of the
division. He was formerly with Collins
Radio Company . . . ANTON C. FISHER
is the new sales and advertising man-
ager for Fretco Inc., manufacturers of
TV antennas and antenna accessories
... ABRAHAM HYMAN, formerly super-
visory e¢lectronic engineer for the CAA
in New York, has joined the JFD Mfg.
Co. as an electronic consultant .
DONALD L. HERR has been elected pres-
ident of American Electronic Mfg., Inc.,
a newlyv-cstablished Los Angeles firm

. R. CARROLL MANINGER has becn
made acting director of the physical
rescarch and development department
and ARTHUR R. SOFFEL named director
of the instrument assembly and design
department for Vitro Corporation of
America .. . GARDNER P. WILSON has
joined Consolidated Engineering Corp.
as senior development engineer . . .

(Continued on page 101)
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Opporhnih/

Here's your

to prepare for a good job or a business
of your own in TV SERVICING

There are today more good jobs open
in TV Servicing than there are trained and
experienced men to fill them. Yes, thousands
of opportunitics exist now for good-pay jobs
offering employment security for years and
years to come. Thousands of TV Servicing
Jjobs are going begging. Do you want one
of them?

Experts agree, that because of the critical
shortage of trained and experienced TV Serv-
icemen, and the tremendous future growth
of the industry, no vocational field today
offers more opportunities than TV Servicing.

The 8ig New Industry
with o Great Future

Television is just in the beginning stages of
its big industrial boom. Look at these amaz-
ing facts:

® Lifting the freezec on new TV stations will
open many new TV arcas and will improve
the coverage of existing areas. The result will
be an enormous demand for TV receivers,

® Within a few years over 1000 TV stations will
be telecasting compared with 108 TV stations
now on the air.

® Nearly one-half of all families living within
the present TV areas do not yet own TV
receivers,

® The new trans-continental video network
plus better and more interesting programs
plus farger viewing screens and color TV will
increasc the installation of new receivers, will
induce present owners of 12-inch and smaller
size viewing screens to buy newer model
receivers.

® The power increases of many existing stations
and improved reception range of current re-
ceivers will result in receivers being installed
and serviced in the fringe areas of present
stations.

® Under the FCC proposal, over 70 per cent
of all communities will be served by UHF
channels exclusively. This means TV service-
men must know UHF receivers before the
new UHF stations in their area are opened.

® No one yet knows how great the industrial
TV market will be,

RCA Institutes Home Study Course prepares
you for a Career in TV Servicing

The addition of the RCA Institutes TV
Service Training to your present radio-
electronics experience will qualify you to
step out and grasp the golden opportunitics
that now exist in television—America’s fast-
cst growing industry.

Learn at home—in your spare time—while
you study the practical how-to-do-it tech-
niques with how-it-works information. Easy-
to-read and easy-to-understand lessons under
the supervision of RCA engineers and ex-
perienced instructors quickly train you to
qualify for the many good jobs now waiting
for trained TV servicemen. Don't pass up
this lifctime opportunity for financial security
and a bright future in TV. Learn TV Servic-
inglrom RCA —pioneers and leadersin radio,
television and clectronic developments.

* v Send for FREE BOOKLET
RCA Institutes conducts a resident school in New en or
York City offering day and evening courscs in Radio Mail the coupon—today. Get complete information on the
and TV Servicing, Radio Code and Radio Operating, RCA INSTITUTES Home Study Course in Television Servicing.
Radio Broadeasting, Advanced Technology. FHorire Booklet gives you a general outline of the course by units.
Jor free catalog on resident courses. See how this practical home study course trains you quickly,

* * easily. Mail coupon in envelope or paste on postal card.

MAIL COUPON NOW!'!

RCA INSTITUTES, INC., Home Study Department RN-153
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me copy of
booklet “RCA INSTITUTES Home Study Course in
TELEVISION SERVICING." (No salesman will call.)

F——————————

RCA INSTITUTES, INC. | I
A SERVICE OF RADIO CORPORATION of AMERICA | 4" - i
350 WEST FOURTH STREET, NEW YORK 14, N.Y. O Zone _Sa___ ey ||

January, 1953 x
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Bill Clemens says—

Midget Radio Service (2 3-Man Shop)
129 S. Elizabeth St.,Lima, Ohio

TRIPLEIT 660 caver we
S0 7% /00 mar W

'l. ISOLATING THE TROUBLE—Plug the power cord of the chassis
into LOADCHEK and note the reading. With your eye on
the large meter remove the rectifier tube and you can tell
immediately which side of the tube the trouble is on. You

have already eliminated 50% of your probing time.
2 LOCATING THE SHORT— With Loadchek you can quickly
®

check the shorted side, part by part, without laying
down tools or picking up test leads. Here, the trouble
was a short in the transformer, spotted without having
to warm up set. Overloads are found the same way.

Locates trouble in a hurry

The above pictures illustrate but one of the many time-
saving uses of Triplett 660 Loadchek. This versatile
instrument accurately measures power consumption,
enables you to see instantly any deviation from normal
load, without disconnecting a single part . .. finds
trouble in a hurry.

For Radio and TV scrvicing—for almost any kind of
electrical trouble-shooting—LOADCHEK saves hours
of painstaking work every day. At its moderate cost no
service technician can afferd to be without it. Try one
today—and see! Write for free booklet.

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OH10, U.5.A

Triplett

28 RADIO & TELEVISION NEWS

’ WATTS c — ~€

Suggested U. S. A. DEALER NET $2950

Price subject to change without nofice.
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RI -MS'TER— iRAlN BE T TER— TRAl& MS"IER
IN 10 MONTHS OR LESS =FOR

LEVISION

Our 21st Year Training Men for Greater Incomes and Security in Radio-Television

I SEND YOU
18 BIG KITS

of Radlo Televislon parts and equipment.
Much of your tralning will be actual construc-
tlon and experimentatlon . . . the kind of truly
ACTICAL Instruction that prepares you 50 -
for your Radlo-Television carecr.

NEW! NO OBLIGATION PLAN

You Have No Monthly Payment Contract to Sign
Pay For Your Training as You Earn and Learn
You can get into Radio-Television, today’s fastest growing big money

b opportunity field, in months instead of years! My completely new
e — “package unit” training plan prepares you in as little as 10 months
ary or even less! No monlhly payment contract lo sign—thus NO RISK to you!

i This is America’s finest, most complete, practical training—gets you

= ready to handle any practical job in the hooming Radio-Television industry.
Frene [ Rerar®eY Gtart your own profitable Radio-Television shop . . . or accept & good pay-
Seryrder®™ ing job. 1 have trained hundreds of successiul Radio-Television technicians
during the past 21 years—and stand ready to train you, even if you have no pre-

vious experience! Mail coupon and get all the facts — FREE!

Valuable Equupment Included
With Training

The new Sprayberry “package” plan
includes many big kits of genuine, pro-
fessional Radio-Television equipment.
You perform over 300 demonstrations,
experiments and ¢onstruction projects.
| You build a powerful 6-tube 2-band
radio set, multi-range test meter, signal
generator, signal tracer, many other
projects. All equipment and lessons are
yours to keep . . . you have practically
everything you need to set up your own
profitable Radio-Television service shop.

You BUILD the Television aet and

the powerrul su erhet radio receiver shown
shove, IN A TION to the other test units
shown hert (mnny are not shown because of
lack of spaco) AII equlpmenl I send you ls
YOURS.TO K

MAIL COUPON
TODAY!
NO OBLIGATION

1 invite you to

FREE

1 want

glgt aII the facts—

YOou
RADIO - TELEVISION BOOKS

ou lo have ALL the facts about

new 10-MONTH Radle-Television Tralning
—withut tomt! K sh coupon for my three big Radlo- Address....c.....
Television books: “How to Make Money !n Radlo-
Television.' PLUS my new ljustrated Television Bul-
leun PLUS an actual snlngle Sprayberry Lesson—ALL
FREE. No obligatioh and no salesman wlll call. Mall Cit:
coupon NOw! [0 JE . g
m e -

Janeary, 1953
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SPRAYBERRY ACADEMY OF RADI

[Pe"" S s sssssssssscssssssscasssssstma=y

B
[ |
1 111 North Canal St,, Chicago 6, Il
E

vision Training Plan.

3 BIG T

Earn Extra Money While You Learn!

All your 10 mon-hs of training is IN YOUR
HOME in spare hours. Keep on with your
present job and incOme while learning. With
each training ‘“‘package’” unit, you receive
extra plans and ‘‘Business Builder" ideas for
spare time Radio-Television jobs. New tele-
vision stations everywhere, open vast new
opportunities for trained Radio-Television
Technicians—and those in training. If you
expect to be in tae armed forces later, there
is no better preparahon than practical
Sprayberry Radio-Television training.

112 NORTH CANAL ST.
Dept. 25-S, Chicago 6, III.

SPRAYBERRY ACADEMY OF RADIO, Dept. 25.S :
]

Please rush to me all Information on your 10-MONTH Radio-Tele- §
I understand this does not obligate me snd that 4

no salesman will call upon me. Be sure to include 3 books FREE. N
s

]

.......................... Bleol a8 in: 4

]

]

]

---------- N S |

]

]

]

............ Zone..--.. State. .cceccerannnes
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. A , ff’ - y Z
M Moot o |
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N PRODUC"ON QIC;AFUT

4

B in the CBS Columbic deiign laboratories. Al Goldberg
takes some importont readings wilh the EICO Model 221
Vatuum Tube Volimeler and Model 355 Mullimeter, ai
Marey R. Ashley jooks an.

Mr. Al Goldberg, Assistan! Chigt Engineer of CBS-Columbia and Marry R. Ashley, President
of EICO, inwpeciing the vse of The EICD Model 221 Vocvum Tube Voltmeter ond Model MYP.1 Migh
Vollage Probe of the Sweep Frequency Troubleihosting Pasition on the CBS.Columbio Tetesision
produclion Hnes,

k of
NEW V77K SINE & sQuare |8 . Inc.. One
3 WAVE AUDIO GEN. [ cBS_CO\umbla. 1 (ion, US 1CO Tcs_t ;
KIT $31.95. WIRED $49.95 doe'; Tovision set prOdu“-_ cs‘a“d in its desigh
in 1€ ction Wi

its New Television g .o Teletone. M jcsﬂ% aT;{dn:::: fhat
. PA SE (e Emerson. Te‘e-ng‘coasn cps-Colum i
.BECQ'U Tl}k:nanufac(“rﬂ eoast 10 EIC O nomAt FEATURES
S 10
¥ anothet famou DEL\V‘RS ALL
; MENT :
0 st tauw Eng‘meenﬂg nd
onLY EIC r 7. Latest En3 Assembly @
boratory Precision 8. Super-slmp‘fﬂed 425K 5 PUSH-PULL
1. Labo \ Cost Use Instructions I pearﬂ“‘e SCOPE KIT $44.95 WIRED $79.95
320K SIG. GEN, 2. L‘_’w%S Dependdbi\'ﬂy 9 Lubor!J'O'Y'Sw‘eM kz-Good
KIT $19.95. WIRED $29.95 3. lifenme vion ] jusive E CO Md EiCO,
J2AKRSIGRGEN, 4. Speedy Ope"': uction 1o E(_:C rantee HIGH VOLTAG
KIT $23.95. WIRED $34.95 ‘ Constr ua t - ey VOLTAGE
5. RU99\;3 Components \oment, De Sure Y%‘ “300‘;“; PROBE $6.95
6. Quo ner-priced sgpp ! Each E‘C'_cgmpare.

higl it form ) oe
You buy.any B s well as be the wdg. o
?::o;iefco e W:ég‘\:vab\e value. YOU oi\r local jobPer an

i k at ¥
the = Lacked with u day — 11 stoc : Catalog 1R
is 3argl\éo i:1srru7“e“'s 1\3 e FREE npewest o EICO!
Save s0%t Woe MO apers - INS'ST

360K SWEEP GEN. KIT $34.95
WIRED $49.95

145K SIG.

TRACER KIT
$19.95
WIRED

221K VTVM
KIT $25.95 WIRED $49.95

$50K R.C BRIDGE &

3 r ’ 1 o _-I = - . =
b —F " e e 5 :
3 X i RC-L COMP., KIT $19.95
g MULTIMETER
KIT $12.90. 1 :
315K DELUXE SIG. WAL WIRED $14.90. £ > Pl ,
GEN. KIT $39.95 RES. DECADE BOX 1000 OHMS,/VOLT r ) CRA PIX TUBE
WIRED $59.95 KIT $19.95 | ADAPTOR for
WIRED $24.95 4 mm";f;‘ TYEE (=Y Tube Teser
WIRED $49.95 g4230
AMERICA'S GREATEST INSTRUMENT
& VALUES BEAR THE NAME.

WIRED $29.95
NEW 565K MULTIMETER

KIT $24.93.
‘”1 g;g;ymg esl;':.“ NEW 214x VIVM KIT $34.95. WIRED $20 95, ELECTRONIC INSTRUMENT CO., INC.
' . %:R-E:zsyﬁg‘.{“‘ 201000 OHMS/VOLT 84 Withers Street, Brooklyn 11, N. Y,
Prices 4% highar on Went Coast. Due fa vastoble condiilons prices 9nd specificalions are wbjest to change without nolice. ®1952
30 RADIO & TELEVISION NEWS
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By MILTON S. KIVER

Pres., Television Communications Institute

CILLOSCOPES

HE ELECTRONIC EYE OF THE
SERVICE TECHNICIAN

A survey of the various service-type oscilloscopes

currently available and details on how instrument

is used in radio and television repair operations.

IIE  introduction of television

wrotght many changes in the work-

ing habits of the radio technician.
It caused him to develop a broader
understanding of electronic circuits
and a greater appreciation of what
they can do. It introduced him to
many new components and to many
different types of circuits. And, above
all, it brought into his daily life test
instruments which he may have heard
of, but which he seldom had occasion
to use.

The most important of the new in-
struments, from the standpoint of
utility, is the oscilloscope. For serv-
icing, the technician can employ the
oscilloscope to view directly the shapes
of the waves present at various points
in the television receiver. He can tell
hy inspection whether they possess
the proper shape and he can deter-
mine by measurcment whether they
are attaining the desired amplitude.

For alignment, the oscilloscope is a
natural companion 1o the sweep gen-
crator, depicting graphically the re-
sponse curve of the circuit into which
the sweep signal is fed. This not only

Radio City Products Company’s
Model 533M “Midgetscope” unit.

Nty

January, 1953

provides an instantancous picture of
circuit conditions as they cxist, hut
any changes caused by adjusting coil
cores and/or trimmer condensers be-
come immediately apparent. The tech-
nician is thus kept fully informed at
all times of the condition of the cir-
cuit being worked on.

There is a considerable amount of
similarity between some of the oper-
ating controls on an oscilloscope and
the operating controls of a television
receiver. This is because an oscillo-
scope and the deflection circuits in a
television receiver operate on  the
same basic principles. Thus, the “In-
tensity” control on the scope does
exactly the same thing as the “Bright-
ness” control on the television re-
ceiver. The same is true of "“Focus”
controls and of “Vertical” and “Hori-
zontal” centering controls.

The oscilloscope is an impressive
looking instrument with a secemingly
endless array of controls. At least that

is the impression the uninitiated get.
To dispel this illusion and to fit these
controls into a logical pattern, let us
examinc the basic diagram of an oscil-

RCA’s Model WO-88A, a 5” instru-
ment for general service work.
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The Triplett Model 3441 5”
service-type oscilloscope.

Heath Company oflers this
Model ©-8 scope in kit form.

Eico’s Model 425K is
another kit-type unit.

RCA's WC.56A 7”7
oscilloscope for all
types of servicing.
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] . Blank- | ? Eelf Meas- 5
Make & Tube Vertical Bandpass Phasing Intensity List
Model | Size | Sensitivity |(+o CBEh.) Control Conerel  Mod. i':ﬂ;f;e‘;i Price Remaths TABLE 1
COSSER 3 | z27v. " 25cpste | No No No No $167.00 | Designed for portable use. Weight 914
Model 1039 B | St | 150 ke. l Ibe. Size 11V3" x 5V5" x 414"
| 13 v. 25 cps to
| r.om.s./in. 3.5 mc. |
DU MONT 3" ' 4y, ‘ 5 cps No | See | No See Note 1 | 135.00
Meodel 292 r.m.s./in. to 100 ke. Note 2
GENERAL | & A.C.—.18 v. 0-30 kc. No Neo No Yes 189.50 @ Vertical and horizontal amplifiers d.c.
ELECTRIC | r.m.s./in. +0, —15% coupled. Designed primarily for indus-
Model YNA-4 | Sv 0-30 ke. | | trial applications.
| | ¥ +0, —15%
HICKOK | aF | 0-2 me. No { Yes | No No 215.00 | Designed for portable use. Weight 14
Model 380 1 in. Ibs. Size 131," x 9" x 6”
RADIO CITY 3”7 | 20 mv 20 cps to Neo No No No 99.50 | Designed for ?ortable use, Wt. 9 lbs.
PRODUCTS r.m.s./in. 180 ke. Size 1134" x T3," x 514"
Model 533M (within =+ |
| 2 ab) .
SUPREME Bgr 5w, | 20 eps to No No No | No 99.25
Model 650 r.m.s./in. 100 kc. |
DU MONT 5" 2, 5 cps to No | See | Yes See Note 1 | 135.00 |
Model 274-A | r.mus./in. 110 ke. Note 2 |
DU MONT 5” 9 mv. 0 to 250 ke. No See Yes Yes 333.00 | Flat face tube.
Model 304A r.m.s./in. Note 2
EICO 5" RS 5 cps to Neo No Yes See Note | 44.95 Has detailed step-by-step instructions
Model 425K r.m.s./in. | 400 ke, | | (fin ki)! for construction.
orm,
EICO 5 20 mv. 10 cps to No | No Yes See Note 1 | (in kit New model.
Model 430K r.ms.in. | Ime. +2db form)
ELECTRONIC Cll 02 v. 15 cps to No No Yes No 99._50
MEASURE- r.m.s./in. 500 ke.
MENTS
Model 600 ‘
EL-TRONICS ar 20 myv. | 20 cps to No Sce Yes Yes 279.50 Sweep oscillator variable from 10 cycles
Meodel WBO-50 r.m.s./in. mec. Note 2 to 150 ke. in 6 steps.
GENERAL B A.C.—15 mv. 20 cps to No | No Yes Yes 327.50 Has special low capacity probe input
ELECTRIC r.m.s./in. 500 kc. terminal on front panel. Probe extra.
Model ST-2A | +0, —20% |
D.C—2v. 0-500 ke. l \
d.c./in. +0, —20%
GENERAL B A.C.—10 mv. 10 cps to No Yes Yes Yes 495.00 | Available with short or long persistence
ELECTRIC r.m.s8./in. 400 ke { CR tubes. Has special terminal forlow
Model ST-2B | -0, —20% | capacity probe. Probe extra.
D.C.—27 mv. | 0-400 ke. i
d.c./in. | -0, —20%
GENERAL s 075 v. 20 cps to No No Yes Yes 374.25 | Has special terminal for low capacity
ELECTRIC r.m.s./in. I 3 mec. | probe. Probe extra. Scope response not
Meodel ST-2C | \ more than 507 down at 5§ mec.
HEATH . 4 25 mv. I 10 cps to No ‘ No Yes See Note 1 43.50 | Has detailed step-by-step instructions
Model O-8 r.m.s./in. 800 ke. (fin ki; for construction.
| | orm
HICKOK 57 15 mv. 0-4.5 mec. Yes l No Yes Yes 355.00 Synchronization of pattern on either
Model 640 r.m.s./in. positive or negative peaks. Self con-
(1 me.) tained beam blanking amplifier elim-
35 | inates return trace when using saw-
e tooth sweep. Sync. line or 2X line freq.
i/ available.
(4.5 mc.) { |
HICKOK 'l 10 mv. | 0-850 ke. Yes See Yes No I 229.00 Same as Model 640.
Meodel 870 r.m.s./in. Note 4 |
JACKSON 5" 18 myv. | 20 cps to No Yes | Yes | Yes 197.50 | User has choice of wide bandwidth and
Model CRO-2 I r.m.s./in. 100 ke. reduced sensitivity or reduced band-
25 20 | | width and increased sensitivity.
| mv. cps to
r.m.s./in. 4.5 mec. |
PRECISION 8" I 20 mv. 0-1 mc. | Yes | Yes I Yes Yes 173.70 Has vertical phase reversing switch,
Model ES-500A r.m.s./in. f | I | also many extras.
RCA " 25 myv. 0-500 ke. | Yes No No Yes 159.50
Model WO-8BA r.m.s./in. : | |
SIMPSON 5 | 18 mv. 20 cps to | No No Yes | See Note 1 187.00
Model 476 r.m.s./in. 300 ke. l | |
SUPREME 8~ 3. 20 cps to No No | No No 126.50
Model 655 r.m.s./in. 100 ke. \
SUPREME l 5" &l ¥ ' 5 cps to No Yes Yes No 287.60 ‘
Model 660 r.m.s. fin. 5 mec.
{within \
| | | %2 db) |
TRIPLETT 5” 10 mv. 0-2 mec. Yes Yes Yes Yes 199.50 70 v. (O to 60,000 cycles) is made avail-
Model 3441 r.m.s./in. \ (See Note | 1 able from the internal saw-tooth osc.
(See Note 6) 6} f It can be used as an audio oscillator,
| | or when checking to drive high-voltage
| l ' unit of TV receiver.
PRECISE 177 | 10 mv. Oto5 mc. | Yes Yes Yes Yes 79.95 Has detailed step-by-step instructions
DEVELOP- | r.m.s./in. (in kit {for construction.
MENT form)
Model 300 { '
RCA i 10.6 mv. 0-500 ke. Yes No | No Yes 217.50 | Normal sweep trace can be expanded
Model WO-56A | row.s./in. {+0, —2 db) | l | horizontally three times. Good for
| | checking portions of waveforms.
SYLVANIA rid d v | 7 cps to No No ' Yes See Note 1 | 149.50
Meodel 1322 | r.m.s./in. 70 ke. l | & =
ee opposite page
SYLVANIA i 10 mv. 10 cps to Yes No Yes See Note 5 249.50 ior applicable notes,
Mode] 400 r.m.s./in, 2 mc.
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Sylvania’s Model 132Z,
7” test instrument.

Sylvania’s Type 400 scope,
another 7” servicing unit.

ADJUSTS SrARPNESS OF
TRACE

MOVES PITTERN UP OR DOWN

CONTRLS PATTEAN HEIGHT

SIGHALS T) BE OBSERVED
APPLIED HERE

$.3%, 607y VOLTAGE S aar
AVAIL A8 E HEAE

.
-mlrrvescepe

CONTRO: 2 SPOY BRILLMNCE

MOVES PATTERN LEFY OR
- RIGHT

CONTROLS PATTERN @siTh

LEADS ¥O WORIZONTAL

AMPLIFIER (F "FUNCTION™
SHTCK 15 SET TH HOML
AmP, POSITION

EXTERRAL SYNG SIGNALS
APPLIED HERE

Fig. 1. Conirol funclions on a representative scope, See text,

NOTES:

1. A 60-cycle voltage having an r.m.s. value of 6.3 volts is available
at a front panel terminal. While not specifically designed for
peak-to-peak voltage measurement, ;it can be adapted to this
purpose.

2. There is no blanking control, but there is an internal retrace
blanking circuit.

3. A 60-cycle test voltage of approximately .5 volt r.m.s. is available

. There is provision for blanking out return trace when a 60-cycle
. A 80-cycle test voltage of approximately 25 volts is available at a

. When scope rear switch is in 2 mc. position, sensitivity is 10 mv.

at a front panel terminal. This can be used for small peak-to-peak
voltage measurements.

sinusoidal sweep is used.
rear panel terminal.

r.m.s. per inch. When in 4 mc. position, sensitivity is 20 v.
r.m.s. per inch.

Notes applying to certain of the oscilloscopes covered in Table 1 appearing on page 32 (opposite).

loscope. This is shown in Fig. 2 (page
34). The heart of the instrument is
the cathode-ray tube because it is on
the screen of this tube that the ineom-
ing waves are traced out.

To produce the waveshape of ap-
plied signals, two sets of voltages must
be applied to the cathode-ray tube.
One of these voltages is the horizon-
ral deflection voltage and this serves
to move the beam slowly across the
sereen from left to right and then
rapidly on retrace from right to left.
If left by itself, all this voltage would
do is produce a straight line horizon-
tally across the screen. It is a saw-
tooth voltage which is internally gen-
erated in the oscilloscope and then
applied to the horizontal defleetion
plates via the horizontal amplifiers.

Positioned at right angles to the

Precision Apparatus Com-

pany’'s Model ES-500-A. 5"

Jonuary, 1953

DuMont's Model 274-A
oscilloscope  unit.

horizontal deflection plates is another
set of two plates. These are the ver-
tical deflection plates. Here are ap-
plied the waves we wish to reproduce
on the screen. Thus, as the beam is
moved along (by the horizontal deflee-
tion voltage), it is also moved up or
down by the incoming voltage. When
the voltage applied to the vertieal
plates increases (sayv). the bheam
moves up; when it decreases. the heam
moves down. (The reverse action may
occur. Of importance only is the fact
that positive voltages swing the beam
in one vertical direction and negative
voltages swing it in the opposite di-
rection.) In this way the shape of
any wave applied to the vertical de-
fleetion plates is traced out.

It is perfectly possible to apply volt-
ages direetly to the deflection plates

www.americanradiohistorv.com

The Model 304.A, a 5~
scope made by DuMont,

themselves and this is sometimes done.
However, in order to obtain any siz-
able deflection of the beam, cither
straight across or up and down, a con-
siderable amount of voltage is required.
A much more flexible arrangement is
achieved by inserting amplifiers be-
tween the deflection plates and the
applied voltages. Now, sizable beam
deflection can be obtained with input
voltages on the order of millivolts.

In hrief, then, the oscilloscope con-
tains suitable amplifiers for the ver-
tical and horizontal deflection volt-
ages, a cathode-ray tube, a saw-tooth
voltage generator, and a power sup-
ply. This is the basic circuit.

Oscilloscope Controls

The oscilloscope shown in Fig. 1
contains what might be termed an

DuMont's Model 292—a 3"
instrument for servicing.
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SUPREME

I

34

Jackson's 5” unit. the Model CRO-2.
Hickok’'s Model 670, a 5" unit.

e

. Model 655 scope by Supreme.
Supreme’s Model 660 5 scope.

average humber of controls. The func-
tions of the “Focus,” “Intensity,” and
two centering controls are clearly in-
dicated. In Fig. 1 they arc the four top
controls. They adjust easily and scl-
dom causc troublc.

The next three controls, “Sync,”
“Range Frequency,” and “Sweep
Range,” are all associated with the
saw-1ooth generator contained in this
instrument. The simplest of these
three controls, and actually the one
to be set first, is the “Sweep Range”
control. In the “Of" position, this
control turns the saw-tooth generator
off and the beam appears as a pin
point of light at the center of the
screen. The beam should not be per-
mitted to remain stationary at one
point or it will burn the screen, with
the result that in future use this spot
may become insensitive and not pro-
duce any light at all as the beam
passes over it.

Beyond the “Off” position, the
“Sweep Range” switch sclects the fre-
quency range for the horizontal saw-
tooth (or linear) sweep. The first posi-
tion beyond “Off” is labeled “13 to
75" cycles which means that the fre-
quency of the saw-tooth deflection
voltage produced will lie within this

1 '11
UPB}_E_@_E‘ . OSLIL.DS 3P |

E

Supreme’s 3” unit. Model 650,

range. (The frequency of the saw-
tooth wave teclls you how many times
a sccond the beam sweceps across the
screen from left to right and how
many times it retraces. For example,
a 60-cycle saw-tooth wave will move
the beam 60 times Pper second from
left to right and 60 times from right
to left on retrace.) The exact fre-
quency generated within this range
will be detcrmined by the position of
the “Range Frequency'" control. This
control is a potentiometer and at the
low end of its range the saw-tooth
frequency is at its lowest point for
any position of the “Sweep Range’
switch; at the other end (extreme
clockwise position) of the “Range Fre-
guency” control, the saw-tooth sweep-
ing range is at the upper limit of its
range. In the case of the 15 to 75
cycle position, this would be 75 cycles
(approximately).

Sweeping ranges of this particular
instrument (of Fig. 1) extend from 15
cyeles to 60,000 cycles, which is about
average for most oscilloscopes. The
upper frequency limit varies from
30,000 cycles (30 kec.) in some instru-
ments to a high of 100.000 or 150,000
in others. The top figure of most

(Continued on page 87)

Fig. 2. Basic block diagram of an oscilloscope.

The Model 640, also by Hickok. VERT.
INPUT VERTICAL
AMPLIFIERS
GND. o,
HORIZ. HORZONTAL _—]
INPUT AMPLIFIERS
SAW-TOOTH l POWER
GENERATOR SUPPLY
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A PHOTOELECTRIC

HEADLIGHT
DIMMER

By
PETER J. VOGELGESANG

Engineering Research Associates, Inc.

almost limitless applications. They

are used for evervthing from repro-
ducing the sound track on miotion pic-
ture film to controlling smoke in large
industrial plants. Almost every month
on¢ sees some new and ingenious de-
vice designed around the singular
properties of the phototube.

The application of the phototube as
a headlight dimmer, while probably
not very new and certainly not in-
genious, is novel and the possessor of
such a device will have something to
appeal to his mechanical sensibilities.

The operation of this photoelectric
headlight dimmer is very simple. Light
from the headlights of an oncoming
automobile strikes a phototube. The
voltage change within the phototube
is amplified by a two-stage, direct-
current amplifier and the output of
the amplifier actuates a sensitive re-
lay. The sensitive relay, in turn,

PIIOTOTUBHS and photocells find

causes the headlights of one’s own
automobile to switch to the “low”
position,

At first thought, the practicahility of
such a device seemis doubtful because
the circuit may he affected not only by
light from oncoming autos but also by
light from street lights. building lights.
and even the full moon. It would
seem that the headlights of one's auto
would be popping up and down like a
jack-in-the-box. A number of char-
acteristics of the circuit prevent this
from happening.

First, of course, the phototube is
shielded to prevent incidental light
from striking it. Only the light from
in front of the auto will affect the de-
vice. The combination of resistance
and capacitance in the input of the
amplifier causes the circuit to respond
slowly to sudden changes of light in-
tensity either from light to dark or
dark to light. This eliminates the pos-
sibility of the circuit “fluttering” or
being actuated by passing autos and
anyvthing that might temporarily in-
terrupt the light source. The bias on
the first stage of the amplifier is

January, 1953

Internal view of the head-
light “dimmer.”” It is housed
in an 8”7 x B” x 4” box.

Construction details on a

dimmer which is activated by

controlled by a potentiometer. This
“threshold” control can be adjusted to
compensate for any extraneous or re-
sidual light source such as a full moon
or the light from one’s own headlights
reflected off a snow-covered highway.
It also provides a means of adjusting
the range or distance at which the
headlights of oncoming autos will ac-
tuate the circuit. Like any armature
relay, more current is required to
close the sensitive relay than is re-
quired to keep it closed. In the cir-
cuit, once the headlights have bheen
dimmed hy a given intensity of light,
much less light is needed to keep them
dimmed. This eliminates the possibil-
ity of one’s headlights reverting to the
“high" position when the driver of an
oncoming auto dims his lights.

The entire operation of this device
is hased upon the idea that if there is
enough light 1o actuate the circuit,

battery-operated headlight
single Type 868 phototube.

there is cnough light to see the road
without the help of the "high” lights.

The eircuit of the device is simplici-
ty itself. An 868 gas phototube sup-
plies the light sensitive element and a
twin-triode 12AT7 vacuum tube is
used as the two-stage, direct-current
amplifier. The anode voltage for the
phototube and the plate voltage for
the triodes is supplied by two 90 volt
“B" batteries. The grid bias for each
triode is supplied by two separate 6
volt “C" hatteries each made of four
little penlight cells connected in se-
ries. The heater voltage is taken
from the auto batiery and is used as
a safety precaution. A triple-pole,
single-throw switch opens the heater
circuit and the plate and bias circuits
of the first stage of the amplitier when
the unit is not in use. It is not neces-
sary to open the plate circuit of the

(Continued on page 110)

Complete schematic diagram and parts list covering the phototube headlight dimmer.
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Fig. 1. A "TACO"
cylindrical parabolic retlector.

ined in detail such u.h.f. antennas

as fan dipoles, stacked *V's.” rhom-
bics, vagis, plus other arrays which at
present find application at v.h.f. but
which can also be employed at u.h.f.
with suitable size modifications.

Continuing our study of u.h.f. ar-
rays. let us consider those antennas
which owe their sharp directivity and
high gain to their reflectors.

The addition of a reflector to an an-
tenna serves several purposes. First, it
reduces or substantially eliminates re-
ception of any signals approaching the
array from the reflector side. This
converts a bi-directional antenna into
one which can receive signals from es-
sentially one direction only. Secondly,
it increases the gain of the array in
the remaining direction.

In v.h.f. applications, there is usu-
ally only one reflector employed and
this is frequently a single rod, or, at
most, two or three rods, positioned
about .15 to .25 wavelength behind the
receiving element. While these rods do
serve to reduce signal reception from
the rear, they are far from being to-
tally effective. A more cflicient reflec-
tor would he one constructed of a solid
metallic sheet (or a wire mesh of sim-
ilar size) placed bhehind the antenna.
At v.h.f. frequencies, antenna dimen-
sions are such that use of a sheet re-
flector would cause the array to be-
come bulky and frequently difficult to
erect. However, at u.h.f. frequencies,
the dimensions are sufficiently reduced
so that sheet reflectors are entirely
feasible. Mesh screens serve as well

k1

IN THE preceding article we exam-

Walsco’'s “Rellecto-Fan”

(left) and “Corner Reflector” (right} antennas
for uhi. reception. They were recently field-tested in Portland. Oregon.

By MILTON S. KIVER

Pres., Television Communications
Institute

Part 2. An analysis of uh.f. antennas using reflectors.

Several arrays of unconventional shapes are also covered.

as solid metallic sheets. The fact that
there are openings in the screen does
not materially affect its performance
as a reflector as long as the openings
are on the order of .2 of a wavelength
or less. Dimensions of the reflector
are not critical but the edges should
extend for a short distance heyond the
dipole elements.

In common use, too, are parallel
bars as reflectors in ptace of a mesh.
The same considerations of small
spacing apply here, also.

Two stacked dipoles with a sheet
reflector made of a series of rods are
shown in Fig. 6. The dipoles in this
instance are broader than conventional
rods and this is done purposely to ex-
tend the bandpass of the array and to
keep the input impedance more uni-
form over the range of frequencies to
be received. The antenna shown was
designed for v.h.f. use and within this
region the reflector screen is 8 feet
across. The same array, dimensioned
for the u.h.f. band, could be reduced
considerably.

Purabolic Reflectors. Parabolic re-
flectors are not at all new. For many
vears, before anvone thought of using
them for the concentration of radio
waves, they were employed for light
heams. Their concentrating action is
due to the shape of the reflecting sur-
face and the fact that, for reflection,
the incident and the reflected rays
make equal angles with any line that
is drawn perpendicular to the surface
at the point of reflection. To under-
stand this, refer to Fig. 3A. Here we
have the rayv AB hitting the parabolic
surface at point A. Let the line NA
be perpendicular to the parabola at
Point A. Then, for reflection, angle
o must equal angle st. It will be found
that the reflected ray AC will pass

www americanradiohistorv. com

through the focal point F. Further-
mote, it can be shown that all rays
parallel to the main axis reaching the
parabolic surface will likewise meet at
point F. Going the other way, rays
starting from ¥ will strike the para-
bolic surface and travel outward in
parallel lines, as in Fig. 3B. Spherical
surfaces do not possess this property.
The parabolic reflector may be used
cither to concentrate a set of rays
coming toward it or to produce a
group of parallel rays for transmis-
sion. In ultra-high frequency commu-
nication, both are desirabte.

It should be noted that the concen-
trating action or focusing occurs only
when the rays arrive at the reflector
along lines parallel to its main axis.
For all other angles of incidence, the
ravs do not pass through the focal
point F. The reader might think this
would impose a limitation on the unit,
but experience has shown that radio
waves coming from points as close as
3 or 4 miles away arrive essentially
as paralle]l rays. At greater distances
the effect is even miore positive.

For reception or transmission, the
antenna is placed at the focal point, F.
In order to achieve the proper focus-
ing action, the antenna must be kept
as small as possible. For this reason,
only simple antennhas are used.

The radiation beam of a parabolic
reflector (knownh also as a rotational
parabola or a paraholoid) is circular.
See Fig. 5. This means that the height
of the beam in the vertical plane is
the same as the width of the beam in
the horizontal plane. It does not mean,
however, that the energy is being ra-
diated to all points about the para-
holic reflector. The energy is concen-
trated into a beam, like the light from
a flashlight, and projected in the di-
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rection that the reflector is facing.

The ability of a parabolic reflector
to concentrate energy into a narrow
beam is due to its ability to take the
spherical waves which are radiated by
a dipole placed at its focus, and con-
vert this energy into a plane wave.
(For the purposes of explanation, it is
easier to consider many of these an-
tennas from the standpoint of trans-
mission rather than reception. How-
ever, whatever is stated for one use is
just as true for the other.) Now, en-
ergy radiated into space will travel in
a direction perpendicular to its wave
front. If we have a plane wave, such
as shown in Fig. 2A, then the energy
will travel forward in a straight line,
because this is the only direction
which is perpendicular to the wave
front. The energy will have no tend-
ency to spread out because all sections
of the wave front, being in the same
plane, will move forward in the same
direction. When the wave front is
spherical all sections of the wave front
will move in a direction perpendicular
to the wave front, similar to the plane
wave. However, since the wave {ront
surface is curved, perpendiculars
drawn to various points of the wave
will not all be parallel to each other.
See Fig. 2B. As a result, this energy
will spread out as it travels producing
a radiation pattern which is not as
sharp or directive as that obtained
with a parabolic reflector.

As a general rule, then, the direc-
tivity of any radiating system depends
upon its ability to convert whatever
cnergy it receives into a plane wave.

In order for a parabolic reflector to
produce a plane wave, its shape must
be truly parabolic in all directions, the
antenna must be placed precisely at
the focal point, and the dimensions of
the antenna made small in compari-
son to the dimensions of the paraholic
“dish.” If any of these conditions are
not adhered to. the radiation pattern
does not remain circular and the radi-
ated wave front begins to curve. This
causes the beam width to increase and
energy is radiated off 10 the sides
through the establishment of minor
lobes. Paraholic reflectors, when care-
fully constructed. are capahble of pro-
viding appreciable gains over that ob-
tainable from a simple dipole alone.

It is possible to use sections of a
parabolic reflector instead of an en-
tire paraboloid. The cylindrical para-
bolic reflector shown in Fig. 1 can
provide a gain of 8 db over a resonant
dipole. The vertical directivity is sharp
but the horizontal directivity is some-
what broad. Where high gain is de-
sired and the ghost problem is not
serious, this array will produce excel-
lent results. Also. the reduction in size
from a full paraboloid permits the
unit to be built more economically.

The Corner Reflector. Instead of us-
ing curved surfaces as reflectors, it is
possible to use two flat surfaces which
are so placed as to intersect each
other at some angle, forming a corner.
This type of reflector, shown in Fig.
4, is known as a “corner reflector”
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antenna. The driven element, usually
a dipole antenna, is placed at the cen-
ter of this corner angle and at some
distance from the vertex of the angle.
Fig. 4 shows the antenna as it is used
for the reception of horizontally polar-
ized waves. By turning the system on
its side, vertically polarized waves
could be received as well. The two
reflecting sides may form any angle
up to the limiting value of 180°, in
which position they hecome a flat sur-
face.

The response pattern of this array
depends not only on the corner angle
but also on the distance between the
antenna and the vertex of the reflec-
tor corner. When this distance is rel-
atively large (large compared to the
wavelength used) a pattern contain-
ing more than one main lohe is oh-
tained as shown in Fig. 7. Moving the
antenna in too close will affect the
vertical response of the array and

make it more susceptible to ground
reflected signals. Since neither of the
foregoing conditions is desirable, the
exact positioning of the dipole must
be carefully controlled.

The corner angle in the commercial
array of Fig. 4 is 90° and a similar
bend is placed in the dipole. The re-
flector bar spacing is .2 of a wave-
length or less at the highest frequency
at which the array is to be used. Gain
over the entire u.h.f.-TV band is high,
ranging from ahout 7 db at 500 mc. to
13 db at 900 me¢. The wide bandwidth
and good gain of this array make it
very attractive for weak signal areas.

Horn Antennas. With the shift of
commercial television broadcasting to
the ultra-high frequencies, we ap-
proach the region where horn anten-
nas, which are so widely employed in
radar, hecome feasible for TV. Here,
again. size is the only restricting fac-
tor and only in the u.hf. region do

R
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—
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Fig. 2. A plane wave (A} tends 1o trav-
el in a straight line, maintaining a
close concentration of energy. A spheri.

cal wave (B) tends to spread out.
Ar
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c ¢ "
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Fig. 3. (A) Action of a parabolic

reflecter in concentrating all parallel
rays at its focus. F. (B) Rays originat-
ing at the focal point, F, leave the
parabelic surface in paralle] rays.

Fig. 6. A v.hi. array using a reflec-
tor screen. Such reflectors are more
common in u.h.f. region than v.hi{. band.

Fig. 4. An RCA corner reflector using
a fan dipole. See text for description.

Fig. 5. The radiation beam of a para-
bolic reflector is circular as shown.

Fig. 7. When distance between the di-
pole and corner reflector is too large,
appedar.

more than one lobe will
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Fig. 8. (A) Two parallel-connected quarter-
wave stubs. (B) A simple slot antenna. (C)
A commercial slot antenna for u.hf. TV.

these units become small enough to
assume reasonable proportions.

A horn antenna can be considered
as an outgrowth of a wave guide.
Wave guides are very eflicient hollow
transmission lines which are exten-
sivelv emploved in ultra-high-frequen-
¢y circuits to conduct energy from one
point to another. If it is desired to
transmit this energy into free space.
the ends of the wave guide are flared
out. See Fig. 10.

By flaring the ends, the energy trav-
eling along the guide will gradually
move from the guide to open space
with a minimum of reflection hack
into the wave guide. In a sense, then,
the flaring serves as an impedance
match between the guide and the sur-

rounding space into which the energy
is transmitted. By the same token,
any energy which is received is grad-
ually conducted through the narrow-
ing horn until it reaches the wave
guide.

Horns and wave guides may either
be rectangular or circular in shape.
Of immediate interest is the rectan-
gular horn. With several modifica-
tions, this can be made into an effec-
tive TV antenna. Rectangular horns
contain four sides, but since horizon-
tally polarized waves are used in TV
transmission. both top and bottom
sides of the horn ecan be removed. Sec-
ond vy, since transmission lines rather
than wave guides are used to conduct
the energy from the antenna to the
receiver, we can remove the wave
guide and substitute the conventional
300-ohm twin-lead. See Fig. 9. Now,
all we need do to transform this into
a practical device is to use a fine mesh
wire screen in place of the two re-
maining solid metal sides.

From the difference in shape of the
modified horn antenna, the reader may
suspect that the method of computing
its dimensions will also differ from
other antennas. For the horn shown
in Fig. 9, the height and width (or
vertical side separation distance) di-
mensions are given by the formula:

H =W =151
and B. = s \. (when g = 60°)
where X. is the lowest wavelength
which it is desired to receive with this

Morzun. D. O.: “Horn Antennas for Tele-
vizion,” Electronics. October, 1951,

Kraus. John D.: “Antennas.”  Published by
the McGraw:Hill Book Combany. New York.

-—
HORIZONTALLY
POLARIZED
WAVE FRONT

CHICKEN .
WIRE MESH

Fig. 9. A horn antenna which is
suitable for television reception,

Fig. 12.

Fig. 11. Gain curve of a horn antenna.
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ENDS

wavE GUIDE
Fig. 10. By flaring out
ends of a wave guide,
energy can be transmit-
ted or received with lit.
tle loss due to reflection.
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horn. Thus, if the lowest signal to be
received is taken as 61 megacycles,
Y% x. is found equal to 8 feet, using
the wavelength formula:

- 984
7 fome)
984
"6l
A= 16 ft. upprox.
and: \N2=S8/t.

Now, of course, 8 feet represents a
considerable height and width across
the mouth of the horn in spite of the
fact that the two sides taper down to
a narrow opening at the transmission
line end. However, 61 mec. is a fairly
low frequency for which to be using
a horn antenna. In the uh.f. band the
dimensions would be reduced consid-
erablv, for at 500 mec. they become
about 1 foot by 1 foot across the
mouth of the horn.

In one 8-foot model’, the power gain
of this horn over a half-wave dipole
at 61 nmic. was slightly more than 2 db.
See Fig. 11. Note. however, how the
db figure rises with frequency and at
216 mec. it is greater than 14 db. The
gain thus is scen to be considerable
and it also possesses the desirahle
characteristic of rising with frequen-
cy. In addition, this array possesses a
fairly sharp directive pattern as shown
in Fig. 12. Reception of signals from
the rear of the structure is on the or-
der of 1 per-cent.

Examination of the gain curve in
Fig. 11 reveals how rapidly the gain
decreases as the cut-off frequency is
approached. This type of behavior is
typical of horn type structures and it
means that if appreciable gain is de-
sired at a certain frequency and be-
vond, that the cut-off frequency be
chosen well below this point.

The gain of a horn is also dependent
upon the flare angle of the horn. This
is the angle ¢ (in Fig. 9) which the
horn sides make with cach other as
they approach the apex where the
transmission linc is located. Flare an-
gles between 40° and 60° are most
common. For each length of a side
there is one angle which will give
best results. In general, as the length
increases, the optimum angle needed
beconies smaller. In the 8-foot horn
discussed, a 60 degree flare angle was
emploved. This is a good compromise
for the l» A\ dimensions given in the
formulas.

Other Antennas

It would be diflicult to attempt to
describe all of the queer shapes and
configurations which u.h.f. antennas
can take. Alrecady covered are those
which will probably be most popular.
However, before we leave this subject,
it may be of interest to examine brief-
lv several additional antennas which
have been used for u.h.f. reception.

A, Slot Antenna.? When two reso-
nant quarter-wave stubs are con-

(Continued on puge 127)
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THE “TWO-METER MASTER”

By ROB WAGNER, wsweD

R.F, Lab. Dalmo-Victor Co.

power seems to be dependent upon

several factors: one, a good loca-
tion; t1wo, an eflicient antenna; and
three, well designed equipment. Be-
fore describing a miniature eight-tube
transmitter of broadcast quality which
inexpensively fulfills the third require-
ment, let's compare two hypothetical
two-meter stations and their DX logs:

At station Number One, we find its
operator chatting away with Far
Acres, which location meastires two
hundred and sixteen airline miles firrom
the operating table. The signal re-
port, umpteen db above S9, is due. in
part, to six feet of rack and panel. suf-
ficient in size to house a full gallon on
one of the lower bands, running some
portion of a kilowatt input on two
meters. By comparison with station
Number Two, the cost of this elec-
tronic machinery is phenomenal.

Operator Number Two has a much
smaller version of the foregoing in-
stallation; the pleasures of “high"
power are denied him, for THIS f{el-
low has to buy bread, beans, and haby
shoes. His interest lies in obtaining
the most power output from the least
dollar input, applying thereto audio
sidebands of sufficient magnitude to be
heard in DX-land with good readabil-
itv. His signal report at Far Acres
sounds less than umpteen db over S9.
but his QSO “Enjoyability Quotient™
seems just as high as that of station
Number One, while his saving in beans
and baby shoes is considerable. The
higher input may result in more con-
sistent DX averages, but Two main-
tains a fairly good score considering
the ditfference in light bills.

For those who fall into the “Num-
ber Two" category, the following
transmitter should be of interest.

The r.[. section uses an 8 mec. crys-
tal, a pair of 5763’s and an 832A to
arrive at 144 mec.; a second 832A
functions as the class C final. oper-
ating at 18 to 21 watts input. A single
12AUT delivering class B modulation,
12AT7 cathode-follower driver, 12ATT
amplifier, and a 12AXT7 cascaded for
two stages of speech amplification
comprise the miniature modulator.
Designed for use with a erystal mike.
the quantity and qualitv of available
audio will elicit bouquets from those
claiming a hi-fi ear!

During the course of this article,
emphasis has been placed upon grid-
drive, that clusive quantity so often
found lacking in two-meter transmit-

WORI\'ING two-meter DX with low

January, 1953

Fig., 1. Over-all view of the compact two meter transmitter.

Good efficiency, hi-fi audio, and compact size are features

of this low-power 144 mc. transmitter for ham and CD use.

ters. Without adequate drive, modu-
lation linearity is non-exisrent, anodes
tend to become illuminated. while effi-
ciency drops to the point of no return.

After several types of circuits were
tried, the “Two-Meter Master” evolved
into ifs present design. one which has
shown its merit by delivering maxi-
mum miles per dollar input.

The r.f. section begins with an elec-
tron-coupled crystal oscillator using a
5763 pentode with output at 16 mec. A
dual-triode overtone oscillator was
tried and rejected, as its 24 and 72 me.
frequencies proved incompatible with
certain TV receivers. (Secondly, its
power output was found to be too

Fig. 2.

little to provide the “more than just
enough” grid drive required in all
stages of the transmitter.)

The schematic diagram, Fig. 3,
shows an 8 mec. crvstal in a modified
Pierce circuit, employing the screen
grid of the 5763 as the anode of a
triode osciilator. The electron-coupled
plate circuit tunes to the eryvstal's sec-
ond harmonic by means of L.. a minia-
ture iron-slug tuned coil, through
which tlows 300 volts of d.c. plate po-
tential.

A 5763 pentode operating as the
first tripler to 48 me. receives approxi-
mately three milliamperes of grid drive
by means of its capacity counling

Bottom view of unit showing modulator wiring, Tube sockets and driver

transformer mount on the aluminum breadboard, inverted to show wiring technique.
Breadboard connections dre made through flexible cable of sufficient length to al-

low removal of unit for easy maintenance.

Note the shielded wires running from

speech input terminals to microphone connector and gain control. shown mounted

on rear of front panel.

Power input plug is mounted at extreme left end of case.
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K\—56.000 ohm, V3 ». res.

R.—12.500 ohm_ 15 ». wirewound res.

Kq—100.000 ohwr, I w. res.

K—22.500 ohim, 1 ». res.

K-, R—25.000 ohm, 25 w. »trewound res.

Ry—33.000 6/im, I w. res.

Re—250 ohm, 1 w. res.

Cy, Cy. Cs. Cq. Cy. Cy1. Cyy, Cyy. C—.001 ufd.
disc cond. (Centralab “Hi-Kap®')

Co—10 pufd. ceramic cond. (Erie)

C,—100 pufd. coramic cond. {(Erie)

Cog—APC air trimmer (remove all but 3 plates)

Cg—3-30 ppufd. postage-stamp trimmer

Cio—35.5 pufd. midget var. 8-plate cond. (E. F.
Johuson Co.}

Ci.—3-plate butterfly cond. fsec text)
5. Cisn C1:7—.001 ufd. feedthrough
(Centralaly FT-1000)

RFC,—2.5 uhy. r.f. choke

RECs, RFC-—24 t. 2228 en. an V4" dia. form

Li—17 1. 28 cn. on W' dia. won-slug form

{Cambridge Thermionic)

+300V.DC.

cond,

194MC. )

@outnul

+300V. MODULATED

Lo Li—8 1. 16 en. 13" id. (B & W “Min-
iductor’)

L, Li—6 1. 214 en.. Y iid. {sce text)

L;—6 t. 218 solid hookup wire (sec text)

L-—See text

Link—1 t. cach end 18 solid hookup wire

M—0-10 wa. d.c. meter

M. —0-100 mae. d.c. meter

Crvstal—8 wic. crvstal

Vi V.—5763 tube

V. V—8324 tube

Fig. 3. Schematic diagram of the

Fig. 4. Bottom view of r.i. unit.

r.f. section of the 144 mc. transmitter.

The erystal socket, with oscillator plate coil L,

See Fig.

above, is at the extreme right. C.. the APC ait padder with L. mounted across
its terminals, appears at bottom right. C. and L, are shown mounted on tube socket,
which also supports the oscillator r.f. choke. RFC,. Screen resistors R. and R.
are bolted together, supported by connections to the power plug and tube socket.
R: mounts with a bracket adjacent to the power plug. Note home-made meter shunts.

Fig. 5. Top view of the r.l. unit, The 5763 oscillator tube appears top left. with
the 5763 first tripler following the crystal. C. and L. the plug-in tank circuit, is
shown coupled to L:;, the final amplifier grid coil. The amplifier's neutralizing
wires are visible across the back of tube socket. The final amplifier plate circuit,
shown with antenna link fully coupled, is clearly shown, including the method of
connection to the 832A plate terminals. Oscillater output is tuned with the slug
screw, visible above the crystal at the extreme top left. Screwdriver setting of
C.. the 48 mc. plate condenser, is made through small hole on left front panel.

www americanradiohistorv. com

7 for the modulator schematic.

(C)) to the oscillator plate coil. The
tripler plate circuit tunes with C, an
APC air trimmer cut down to three
plates, and L. an eight-turn B & W
“Miniductor” soldered directly to C..

Mounting of components is shown
in Fig. 4. R. provides grid bias, and
250 volts of screen potential comes
from the junction of RFC, and R: at
the oscillator screen supply point. The
48 me. 5763, operating at a plate po-
tential of 300-325 volts. supplies 2.5
ma. of grid drive to the following
stage.

5763's were chosen for the first two
stages because of their excellent fre-
quency-multiplying characteristics and
power handling capabilities; the sec-
ond tripler utilizes an 832A for several
other recasons. The tube. one of the
few available which makes an effec-
tive push-pull tripler to the v.hif.
spectrum, operates efliciently with a
minimum of grid drive, providing suf-
ficient output without running to in-
candescence of both anodes and pock-
ethook. Use of the 832A, operating
well under its maximum ratings
(rather than smaller tubes dissipating
their maximum power), has proved its
worth during many long rag-chews.
Remember-—a locomotive can't be
pulled by a team of white mice, even
though the driver uses a big whip!

The second tripler link-couples to
its driver stage to afford selectivity
against harmonics (watch that TVI!)
and optimum coupling, resulting in a
better power transfer than was forth-
coming from capacity coupling. (NOT
recommended!) Unity coupling could
not be used at this stage duc to physi-
cal placement of components. To con-
serve space, the 832A grid circuit
resonates with C: a “garden-variety”
postage stamp trimmer, and a B & W
“Miniductor” (L.) of eight turns sol-
dered directly to the socket's grid
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pins. A twisted length of solid in-
sulated hookup wire provides link
coupling between both triplers. A one
turn link to the plate circuit of the
first tripler fits snugly inside the
“cold” end of L. while the link’s op-
posite end forms a single turn around
the outside center of the 832A grid
coil, L.. Details are shown in Fig. 4.

Connected between the center of L,
and ground, R, provides grid hias for
the 832A; the use of an alternate cir-
cuit requiring separate bias resistors
to avoid center tapping the coil proved
unnecessary. Voltage dropping resistor
R: from the 300 volt plate supply de-
livers screen potential to the tube,
which measures approximately 250
volts d.c.

The second tripler’'s tank circuit ap-
pears somewhat unusual. A small in-
ductance (I.) and tuning condenser
(Cw), soldered to a pair of miniature
Fahnestock clips, serve to ‘“‘plug on”
the tank circuit atop the tube at its
plate connectors. This not only con-
serves space, but results in the short-
est leads at this point. In addition, it
places the tripler plate tank imme-
diately adjacent to the final ampli-
fier's grid connections at the tube
socket. Note the tank condenser, Ci,
is a midget air padder having eight
plates (approximately 5.5 uunfd. capac-
ity). An air condenser is recommend-
ed rather than postage-stamp or ro-
tary ceramic trimmers, since the 832A
attains a high operating temperature
at its top, resulting in frequency drift
if a temperature-sensitive condenser
is used.

The 832A final amplifier receives its
drive from the second tripler plate coil
by means of unity coupling. Capacity
and link coupling were tried but were
discarded in favor of this method, as
unity coupling offers an optimum im-
pedance match between circuits and
provides maximum grid drive to the
final. Unity coupling requires no re-
tuning when changing frequency, be-
ing broadly resonant by virtue of its
relatively high impedance at 144 mc.
This coupling must be carefully ad-
justed during tuneup; maximum cou-
pling does not mean maximum drive!
L, six turns of insulated solid hookup
wire, solders directly to the grid pins
of the final amplifier’s tube soclket.
The grid coil interlaces ahout half way
into the turns of L., and a point of
mutual inductance will he found where
maximum drive occurs. Approximate-
ly four milliamperes of drive appears
at the final grid meter, more than is
required for the 832A operating under
these conditions. Iowever, in this
case subtraction is preferable to addi-
tion, thus reduction of drive to its
proper value of 2.4 ma. may be accom-
plished by slight decoupling of L..

The final amplifier plate circuit dif-
fers from the preceding stages, being
tuned with a balanced split-stator con-
denser. (.. For maximum efliciency,
long lines should have heen used, but
space would not allow. The amount
of plate efficiency sacrificed by cm-
ploying a tank circuit appecars to be

January, 1953

T it

Fig. 6. Rear view showing medulater construction. The 12AX7 speech amplifier tube.

with C. and C. decoupling condensers. appears at the far right,

From the “"Ouncer”

transformer straight left to the 10-watt modulation transformer, assembly follows
schematic layout. The binding post terminal “A” provides separate power input from

the modulater to final amplifier.

negligible in view of the satisfactory
amounts of DX worked, in addition to
having utilized a minimum of space in
construction.

The final tank condenser, C.., evolved
from a junk-box (SCR-522) butterfly
condenser with all hut two rotors and
one stator plate removed to lower the
capacity to approximately 15 aufd. Both
L, and L. are wound with 6 turns of
#14 wire upon the shank of a 3"

Power cables, etc.., are omitted to insure clarity.

drill, leaving a %" space at cach coil’s
center.  This construction facilitates
center-tapping, also allowing insertion
of the single-turn antenna link at the
coil's center. C.: provides mounting
for a reetangular picce of polystvrene
which supports a miniature coax con-
nector. A single-turn antenna link
fastens to the connector, providing r.f.
output to a coaxially-linked antenna
coupler. (Continued on page 143)

Fig. 7. Complete schematic of the modulator unit. Sece Fig. 3 for r.i. section.

R —120.000 ohim, V3 n. res.

R.o—2.2 megohm, V5 ». res.

Kz, Ky, Ry —2200 ohm, V3 w, res.

Rio Re—220.000 ohm, Y3 w, res.

Re—1 megehm. V5 w, res.

Ro—.5 megohm pot. (*Gain Control’’)

R:. Riz, Ry—470.000 ohm. Yy w. res.

Rio. R\.—100,000 ohii, Yy w. res.

Ris, R\qe—10.000 ohm, V3 w. res.

C,—100 ppfd. ceramic cond. (Erie)

C., C,—4 pfd.. 450 v. ¢lee. cond.

C,, C.—.01 pfd. disc cond. (Centralab “Hij-
Kap")
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Cy, C:—.001 pfd. disc cond, (Coentralab “Hi-
Kap™)

Ti—Driver trans., single plate
grids (UTC “Ouncer” 0-6)
T.—Mod. trans., 10,000 ol pri. to 4500 ohm

sec., 10 w. (Thordarson #T21M52 was
used )
M\—0-75 ma. d.c. meter
Vi—12A4X7 tube (“Speech Amplifics”)
V.—I12AT7 tube ('Power Amplifier”)
V.—I12A4T7 tube (*“Cathode Follower Driver™)
V—124U7 tube (*Class B Modulator’ )

to push-pull
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Fig. 1. Plastic reels of recorded tape can be demagnetized in
a single operation by using unit described in this article.

Details on a handy service tool which can be built from

junk parts and used for various demagnetizing procedures.

ice shop is a unit which can

produce an a.c. magnetic field.
This is useful on those occasions when
it is necessary to demagnetize metal-
sided picture tubes, tape recorder
heads, and for other applications in-
volving either a magnetizing or de-
magnetizing process.

One of the simplest means for con-
structing such a unit is to utilize an
old power transformer, as this elim-
inates the necessity for coil winding.
All the laminations are first removed
as shown in Fig. 3. Make sure the
power transformer has no internal
shorts by checking with an ohmmeter.
If some of the low voltage setondary
windings are damaged. these can be
unwound after lamination removal. The
flat long sections are discarded, while
the E-shaped sections are reinserted
in the core in one direction as shown
in Fig. 4A. The transformer cannot
be used in that form, however. because
the loose laminations will buzz and
vibrate severely upon the application
of a.c. to the primary of the trans-
former. (If long leads extend from
the secondary windings, they should
be cut off flush with the core.)

The unit can be placed in a wooden
box or tin can as shown in Fig. 2 so
that the open end of the unit is flush
with the top of the wooden or tin con-
tainer. A hole can be drilled in the
closed end to accommodate the a.c.
leads. Sealing wax can then be melted

42

AHANDY device around the serv-

over a slow heat and poured over the
transformer. Pour the secaling wax
until it rises to the level of the trans-
former core top. Excess can be
trimmed off with a hot knife. The
unit should then be set aside to cool.

A wooden section or a disc cut from
a plastic sheet can be mounted on the
closed end with stand-off tubular sup-
ports. A push-button is used so the
current to the primary winding can be
turned on and off at will. (See Fig.
1)

The container can be painted any
color to suit. and a section of felt
should be cemented to the exposed
sealing wax using Miracle cement or
other similar adhesive. The felt is
necessary to prevent chatter which
is set up by the magnetic field when
the unit is brought near the object.

Fig. 2. Over.all view of the demagnetiz-
er. It is constructed from junk box parts.
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I)EMAGNETIZER

By
MATTHEW MANDL

Author, “Mandl’s Television Servicing”

After the switeh has been wired to
one of the leads of the transformer
primary, a line cord is attached for
six leet or more, depending on how
far away from the a.c. plug the unit
is to be used. Fig. 4B shows the sche-
matic of the completed unit.

Typical Uses

Demagnetizing Metal Picture Tubes:
If the metal side of a picture tube has
been brought into contact with a per-
manent magnet, a portion of the metal
will retain magnetism and influence
the picture beam. As the picture
beam travels through the tube it is
bent out of its true path by the field
produced by the magnetized portion.
Thus, during the sweep of the beam
its lincarity will be affected each time
it comes into the area of the magnetic
field. Thus, one corner or portion of
the picture can become scverely dis-
torted by the presence of the magnet-
ized portion of the picture tube as
shown in Fig. 5. This distortion will
be present at all times and cannot be
eliminated by adjustments of the line-
arity or other controls. (This is dif-
ferent from the corner shadow effect
produced when the electron beam
strikes the neck of the picture tube
internally. In such an instance a por-
tion of the picture is blotted out. while
with a magnetized cone the entire pic-
ture is present but bent out of shape
in one section.)

The demagnetizer can be used to
remove the magnetism lodged in one
section of the picture tube by use
of the magnetic field produced. Inas-
much as the a.c. field generated is
very strong. however, several precau-
tione must be observed. Do not, tor
instance, depress the button and then
bring the demagnetizer near the metal
side. The force of the magnetic pull
will be so strong that the demagnetiz-
er will be drawn abruptly to the side
of the picture tube with a severe jar.
Instead. place the unit over the por-
tion of the picture tube which is mag-
netized and depress the button while
the felt end of the demagnetizer is
resting against the tube side as illus-
trated in Fig. 4C. With the button
depressed. the demagnetizer is mo ed
in a rotary fashion around the sus-
pecied area and then removed while
the switch is still closed.

As wirh the precautions mentioned
later for demagnetizing recording
heads, care must be taken not to re-
lease the switch while the magnetic
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field is influencing the metal side of
the picture tube, If the switch is re-
leased, the collapsing field will severe-
ly magnetize the picture tube side in-
stead of demagnetizing it. Make sure
the switch 1s depressed and remove
the unit beyond the point where its
field influences the picture tube. Re-
check by turning the receiver on to
see if the distortion is present. Make
sure that improperly adjusted line-
arity controls or corner shadows are
not giving symptoms of magnetism.

If the area has not been freed of
magnetism, the a.c. field can be re-
applied and the entire unit moved all
around the tube to make sure all areas
are demagnetized. Kcep the button
depressed and remove the unit with
the switch closed. If desired, a small
pocket compass can be used initially
to determine the exact whereabouts of
the magnetized portion.

Erasing-Recording Heads: After a
tape rccorder has been used for a
while the recording and erasing heads
have a tendency to hecome magnet-
ized. This decreascs the efliciency of
recording and introduces some element
of distortion in the recorded sotnd.
For this reason it is good practice to
subject both the rccording and erase
heads to an a.c. ficld to obliterate
the magnetism which they have ac-
cumulated. This, of course, does not
apply to permanent magnet erase
heads.

To do this, remove the tape reel
from the machine hecause if the reel
has recorded information, portions of
it will be erased by the presence of
the magnetic field of the demagnetiz-
er. After the reel has been removed
from the machine the demagnetizer is
brought near the recording and erase
heads and the button depressed. Bring
the demagnetizer as close as possible
to the recording and the erase heads.
Leave the unit in position for a few
seconds and remove while the button
is depressed. If the button is released
while the unit is close to the record-
ing and erasing heads, it will mag-
netize rather than demagnetize them.
For this reason it is essential that the
a.c. magnetic field be maintained by
keeping thc button depressed while
moving the demagnetizer a couple of
feet away from the heads.

Erasing Maynretic Recording Tape:
The erase heads of tape recorders are
often unable to cleanly obliterate over-
modulated recordings. On plavback
the old recording is then heard {faintly
through the new recording. To avoid
this. the demagnetizer can be used to
crase the entire recel of tape at one
time. To do this the reel of tape is
removed from the machine and placed
on a wooden bench. The magnetizer
unit is then placed on the reel and the
button is pressed to gencrate the mag-
netic field. The demagnetizer unit is
then moved in a circular fashion all
around the reel. With the button de-
pressed the reel is turned over and
also treated on the reverse side. The
reel is then ready for re-use with com-
piete crasure. Because this is an a.c.
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field, the erasure is clean and does
not leave a noise background such
as is produced when using a magnet.
To assure a.c. erasure the button
should bhe kept depressed while (he
unit is taken wivay from the reel.
Alternating current signal energy in
the form of hum will not be induced
into the reel because it is not applied
while the tape is moving through a
recording head. Instead, the a.c. field
is applied over the entire surface area
at one time for crasure purposes.

The button should not be kept in a
depressed condition for more than sev-
cral minutes, hecause the absence of
the rectangular small lamination sec-
tions has decreased the core area of
the transformer. This decreases per-
meability and has the same effect as
reducing inductance. For this reason
the inductive reactance (opposition to
a.c. flow) has been reduced and great-
er currents flow than would normal-
ly be the case. For this reason the
core and laminations will start to heat
up after a few minutes and may re-
mclt the sealing wax. However, as
only a few seconds are required for
erasure, there is no necessity for
keeping the button depressed for ex-
tended periods.

The unit is effeetive on tape which
is on a plastic reel. When tape is on
a metal reel the metal ribs act as a
shield for the magnetic ficld and par-
tial erasure results, Also when the
coil is brought into proximity to a
metal reel, severe vibrations and chat-
ter will be set up in the metal sides
of the reel.

The reels shouid not be demagnet-
ized while on the machine, because the
metal panel will influence the erasure
and clean erasurc may not result.

Muagnetizing Servicing Tools.: Screw-
drivers, pliers. scissors, or other tools
can be magnctized by this unit. A
strong magncetism is induced in such
ohjects by the ficlds generated by this
device. In order to magnetize a screw-
driver or other object, hold it against
the felt face of the unit as shown in
Fig. 6. Depress the switch for a few
seconds and release the switch while
the tool is held to the wnit. Inasmuch
as the collapsing magnetic field which
is produced when the hutton is re-
leased is of a single polarity, it wiltl
magnetize any metal tool capable of
receiving magnetism.

Demagynetizing Tools: If the occa-

Fig. 5. EfHect of magnetization on tele-
vision pattern.  Picture is distorted in

the tube area which has been magnetized.

Fig. 3. Disassembling the transformer used
with unit. The “E” sections are retained.

LAMNATIONS REINSERTED
TRANSFORMER IN ONE DIRECTION OMLY

CORE

ta)
17 LAC PRIMARY WNDING
B:d
PUSH-BUTTON
SWITCH
s
SECONDARIES
UNUSED [{:]]
METAL SIDED
PICTURE TuBE /
S w
=]
ey
sﬁ
b4 o
=
&unsuznzn
(REMOVE WHILE TURNED ON}
{c)
Fig. 4. (A) Correct method for re-assem-

bling transformer. See text. (B) Complete
circuit diagram for demagnetizer, (C) Meth-
od of using unit on metal-sided picture tube.

sion should arise where a tool or other
metal object is to be demagnetized it
should be held to the face of the unit
and the button depressed, and removed
while the switch is still in o depressed
condition. While the switch is closed.
the field generated is a.c. in charac-
ter. During this field. thc object is
removed from its influence and for this
reason it will be rid of any residual
magnetism which it contained. -30~

Fig. 6. How the demagnetizer can be used
to magnetize service toels. A slight vari-
ation in operation permits this function.
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Fig. 1. Front view of the home-
built amplifier. Parts required for
its construction can be obtained
for less than twenty dollars.

me to build them an amplifier

that sounded “good.” When asked
why they didn’t buy one of the com-
mercially  available models, they
quoted prices from the numerous bro-
chures they had examined, and their
plight was clear. An amplifier pur-
chased across the eounter will cost
from forty dollars up, and there will
be no guarantce of anything more
than that the thing will make sounds.

The “hi-fi” enthusiast apparently
has to have either a well-lined pocket-
book or a tin ear. Somewhere between
these limits is a tolerable average of
cost against fidelity; the amplifier de-
scribed is one answer, Essentially, it is
a compound of several amplifiers, all
of which are excellent, but the com-
mercial models have prices beyond the
purses of the average music-lover
with a yen for better sound than his
conventional table radio-phono com-
bination will produce.

The amplifier is one which sounds
well. All graphs aside, that is the
final criterion for an audio amplifier;
it must reproduce music or speecch
with a certain fidelity, allowing the
individual character of the sounds to
be heard. The design of this circuit
has been thoroughly checked with an
audio oscillator, harmonic analyzer,
and square-wave generator, and the
results may be seen in Fig. 4 and
Table 1. As in all electronics the final
circuit is a compromise, in this case
between cost and quality of reproduc-
tion. The response curve could easily
have been extended to 100 kc., by
quadrupling the price of the output
transformer. Yet, when this amplifier
was “anditioned” with three commer-
cially-available amplifiers in the $50.00
to $100,00 range, its performance com-

44

SEVERAL times friends have asked

pared favorably, Essentially, the cir-
cuitry is similar to the well known
Williamson amplifier.

The Inverter

Starting at the beginning of the
circuit, the inverter is a direet-cou-
pled, split-load type, otherwise known
asthe cathodvne phase inverter.! There
are two principal advantages to this
circuit: first, fidelity. In the general
circuit shown in Fig. 2A, a portion of
the voltage generated by V, is tapped
off the voltage divider R., E. and ap-
plied to the grid of V.. This circuit is
a conimonly used type of inverter. In
theory, only cnough of the signal from
V., is fed to the grid of V. to produce
exactly the same signal amplitude at
the plate of V. as exists ut the plate
of Vi, and of course 180 degrees out-
of-phase with the plate signa! of V.
Unfortunately, the balance of output
signals from this type of inverter will
change cach time the tubes V, or V.
are changed. Because of the possi-
bility of the two tubes being changed
in opposite directions, i.e., V, being re-
placed with a tube of higher gain than

Fig. 2. (A) Circuit of a feedback-type in-
verter. (B) The equivalent circuit of the
voltage divider in the feedback path.
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AN AMPLIFIER

FOR
1 $20.

By ARNOLD J. GASSAN

Construction details on a quality amplifier unit which

is designed for those with a good ear but a flat purse.

the original, and V. with a lower gain
tube, a difference in amplitude of sev-
eral per-cent can occur.

Just as important is that the RC
circuit, C,, R,-+ R., C. R. provides
what is essentially a two-stage, high-
pass RC filter, with the output of the
first stage going to one-hall of the
push-pull circuit, and the output of
the second stage to the other half of
the push-pull circuit. The lower the
frequencies involved, the more notice-
able the phase shift distortion Ppro-
duced by the characteristic. If a
feedback loop around the inverter is
employed, then at some frequency the
out-of-phase components add alge-
braically to produce more distortion
than linearity and, 1n extreme cases,
instability of the entire loop. The sec-
ond advantage of the split-load in-
verter over the type just discussed is
that it is cheaper. A quick look at
Fig. 3 will show that several resistors
and a condenser which are indispen-
sable to the older circuit, are not
needed.

In the inverter used in this ampli-
fier (see Fig. 3) the effect of direct
coupling appears: there are no RC
circuits to introduce phase shift, and
thus the response of the inverter itself
is flat over a tremendous range. The
advantages of the unbypassed cathode
in the second half of the inverter are
evident if one thinks of an unby-
passed cathode load as a generator
developing a degenerative signal and
applying it to a control element of the
tube. Thus, the split-load inverter
may be looked upon as a conventional
amplifier stage with large degenera-
tion, and also as a cathode-follower
amplifier. A mathematical analysis of
the circuit indicates that the response
of ecither output-——the cathode load or
plate load—is essentially linear within
the limits of the tube itself, and flat
well into the megacycles. There is
only a small phase shift within the
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inverter, approaching three or four
degrees,

The cathode load was chosen in the
output side of the inverter by insert-
ing a variable resistor in the cathode
circuit, and determining what actual
resistance would develop an equal
signhal, when compared to the plate
signal. The ratio of plate to cathode
loads is dependent, it was found, on
the vatue of the plate load of the first
half of the inverter and the gain of
the tube ijtself.

The second tube, V., is used to drive
the 6L6’s, and also for the normal
purpose of voltage amplification, since
the inverter has little gain, on the
order of three or four, for both halves
of the tube.

At this point note must be nmiade of
the decoupling of all stages. This is
expensive, but if not done will cause
oscillation; at worst, lack of sufficient
decoupling will cause muddiness.

The Output Stage

In many ways the output stage is
the most interesting, and certainly
more nearly accounts for the sound
of the system than any other individ-
ual stage. The 6L6 plates are con-
nected normally to the 6000-ohm taps
on the output transformer. Then, the
screens are connected to the 3000-ohm
winding. For d.c, the stage is essen-
tially triode connected. push-pull. Yet,
for a dynamic condition, with which
we are really concerned, the circuit
is a hybrid, with the advantages of
hoth triode connection and tetrode
operation, and few of the disadvan-
tages of both.

The effeet produced when the
screens of a beam-power tetrode are
tied to the plates through a closely-
coupled tertiary winding of lower im-
pedance than the plate circuit has
been analyzed in another publication.®
However, in essence, as the ratio of
screen to plate impedance moves from
zero toward one, the internal imped-
ance of the generator, in this case the
6L6's, falls sharply, then gradually,
until it approaches the low impedance
of a triode. Under the same conditions
the maximum power output available
for a constant input power (in other
words, the efficiency of the circuit)
decreases gradually, along a gentle
curve. Low-level distortion decreases
rapidly at first, and then gradually;
high level distortion increases asymp-
totically. When a ratio of screen to
plate impedance of 18.5% is reached
the optimum congruence of the curves
results. All these figures and curves
are for a closely-coupled third wind-
ing. Why won't they work as well for
a theoretically perfectly coupled wind-
ing, ie., one coincident with the plate
winding? They do, and the end re-
sult was that taps were simply placed
on the plate winding to produce an
impedance ratio that agreed with the
computations. The result is that the
tubes are operated essentially as tri-
odes looking at the d.c. character-
istics, but as tetrodes from an a.c.
viewpoint.
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Rs, Ri, Rig—470,000 ohm, U3 a. res.
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Rig. Ryy—82.000 ok, Vy w, res.

Riw R1e—1000 ohm, V; w. res.

Rig. Ryx—120,000 ohm, Yy m. res.

Ry =250 ohm, 10 w. wirewound res.

C.. C.. C:. C.—20 ufd., 350 v. elec. cond.

Ci. Cy. C;, C—.1 ufd., 400 v. cond.

T\—Ouiput trans. 6000 ohms plarc-to-plate,
sereens to 3000 ohm taps, sec. 8 ohms (UTC

-16)
Vi V.—685L7 tbe
Vi Vi—616 tube

Fig. 3, Complete circuit diagram and parts list for the low-cost amplifier unit,

However, there were no transform-
ers available with taps at 20% of the
plate impedance. Experiments were
made with ordinary, available, inex-
pensive transformers with several
taps of varying impedance. The low-
est impedance ratio available was 14,
or 30%; little or no change in the
sound was expected with this ratio,
because the optimum conditions listed
previously are found only in a narrow
region of load ratios. Yet, on connect-
Ing the screen grids to the available
primary taps, an immediate improve-
ment in sound quality was noted. For
example, the pitch and timber of tym-
pani were more readily heard and
stringed-instruments sounded cleuner.
The end result is that the circuit has
not bcen modified since being built
and tested, which for an audio-clec-
tronics hobbyist is most unusual.

A note on the feedback loop: nega-
tive feedback is applied to the cathode
load of the first stage from the out-
put winding. The concepts behind the
use of negative-feedback circuits have
often been discussed in this magazine.

(Continued on puye 104)

2 -
2

i ik

5

g

Q

a I

5, = —

0 100 15C.
FREQUENCY

Fig. 4. Output power vs. frequency meas-

ured across 8-chm resistive load. Curve A is
.65 volt input. output power of Ii.6 walts;
Curve B is .20 volt input. output power of

1.25 watts. Db reference level is arbitrary.

Input 2nd 3rd 4th
Volts  Freq. Ha: Har. Har.
2 500 489 30% 13%
.6 500 B49%, 1.6% .20%
2 1000 .36% 5% —
K3 1000 .84%, 1.5% .20%
2 5000 37% 4 e
.6 5000 80%

Table 1. Distortion vs. input power-frequency.

Percentage of second. third, and fourth har.
monics developed at two power levels and
at 500, 1000, and 5000 cycles, measured
across an 8-ohm resistive load. Signal gen-
erator used developed between .1% and
2% combined second and third harmonics.

Fig. 5. Under chassis view of the home.built amplifier showing layout of parts.
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NEW DESIGNS

for 1353

1953 crop of TV receivers we find

few radically new features. I[n-
stead, manufacturers have concen-
trated on smoothing out previous de-
sign and production headaches. Im-
provements of existing circuits rather
than entirely new designs scems to
have been the order to the engineering
stalfs. Some mechanical improve-
ments, especially in high voltage sec-
tions and picture tube mounting. as
well as new tubes. comprise the bulk
of the innovations. The major circuit
changes can be lumped into five cate-
gories; two are the improved inter-
carrier sound system (Rapro & TELE-
vision NeEws July, 1952) and the new
tvpe eclectrostatic focus for picture
tubes (Rabio & TeLEvISION NEws March,
1952). The other three innovations are
an autotransformer flyback circuit, a
triode phase detector for horizontai
a.f.c., and the use of 40 mic. i.f. systems.
The scope of this article includes a
discussion of these topics plus some
unique designs and a list of new tubes
and their application.

SURVEYII\'G the designs of the new,

Autotransformer Flyback

A large majority of set manufactur-
ers have apparently decided that the
autotransformer type of flyback cir-
cuit is the most etlicient and economi-
cal to date. This circuit is used with
slight variation in the new Admiral,
Arvin, Dudiont, Emerson, G-E, Halli-
crufters. Motorola, Packuard-Bell, Phil-
co, RCA, Scott, Sentinel, Sylvunia,
Trav-Ler, Zenith and many other re-
ceivers. A typical circuit is shown in
Fig. 2, as taken from the new Admiral
models. The major difference between
this and previous high-efliciency fly-
backs is the autotransiormier feature.
This does away with the leakage re-
actance hetween primary and second-
ary, and therefore reduces losses and
also permits a shorter retrace time.
This latter was often the cause of
horizontal foldover and with the new
autotransformers foldover is rarely
evident.

Since an autotransformer is used to
couple the sweep signal to the deflec-
tion yoke, the pulse polarity will be
the same as on the driver tube plate,
i.e., positive. This, in turn, requires
reversing the connections to the hori-
zontal deflection coils and also revers-
ing the connections 1o the damping
diode. Now the cathode rather than
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Fig. 1.

The Emerson Medel No. 721 which features re-
cessed controls on side panel to reduce cabinet size.

By
WALTER H. BUCHSBAUM

Television Consultant
RADIO & TELEVISION NEWS

A preview of some circuit

will encounter in the new

the plate receives the high pulses. Put-
ting large positive pulses on the cath-
ode poses twg problems. The heater-
to-cathode breakdown voltage is e¢x-
ceeded and the heater-to-cathode ca-
pacity is shunted across a portion of
the flyback transformer. To overcome
this, some receivers use a 6\W4 damper
with a separate heater winding on
the power transformer. This winding
has especially low eapacity to ground
and often one side of the heater is
connected to a suitable tap on the fly-
hack transformer. A simipler solution
to this problem is the development of
new damping tubes such as the 6AX4
shown in Fig. 2. This tube has a
heater-to-cathocde voltage rating of
4000 volts (cathode positive) and a
very Jow capacity between heater and
cathode so that the heaters of this
iube can be part of the regular,
grounded heater string. Other fea-
tures of this circuit include a tapped
width coil which is omitted in some

Fig. 2. Autotransformer flyback circuit.
This one is used in the Admiral 19Bl. etc.
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changes which technicians

television receiver models.

versions, and surprisingly high boost
voltage. As shown in Fig. 2, only 250
volts “B plus” is supplied to the plate
of the damper tube, but the boost
voltage available at terminal #1 of
the transformer may be as high as 400
volts.

Triode Phase Detector

Most readers will be familiar with
the stabilized multivibrator cireuit
used in horizontal a.f.c. systems for
the past few years. It includes a sin-
gle coil and condenser tank circuit in
combination with a cathode-coupled
multivibrator, operating at 15,750 cps.
The frequency control action is pro-
vided by a double diode. usually a
6AL5, which compares the incoming
svnchronizing pulses with a signal fed
back from the flvback {transformer.
This is usually called the phase detec-
tor, because the error voltage devel-
oped depends on the phase between
the synchronizing putses and the local
signal. The circuit shown in Fig. 5
represents the latest simplification of
this phase detector. With minor va-
riations this circuit is used in 1953
models of Emerson, G-E, Motorolu
Olympic, Scoit, Sentinel, Trav-Ler,
and several others. The double triode
at the right forms a conventional sta-
hilized multivibrator using a resonant
circuit L and ¢.. Tuning L varies the
frequency and in this particular ex-
ample the slug-tuned coil acts as hori-
zontal hold control. The 12 6SN7T at
the extreme left of the diagram is a
phase splitter providing horizontal
sync pulses of equal amplitude, but
opposite polarity. These pulses are
coupled to the phase detector through
C. and C,, just as in the case of a dou-
ble-diode type detector. In Fig. 5,
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however, the entire operation of phase
detection and error voltage generation
is accomplished by a single triode see-
tion of a 6SN7. Note first that this
tube receives no “B plus” voltage. The
plate is grounded through £, and the
cathode through R.. Incoming svnc
pulses are applicd directly to the grid
and cathode while a saw-10oth voltage
from the flyback transformer is fed to
the plate. Depending on the coinci-
dence of the voltage at the plate, grid,
and cathode, the tube will pass more
or less current. All tube current must
go through R. and R: and the voltage
set up across these two resistors is the
error voltage which corrects the fre-
quency of the oscillator. To make sure
that this is pure d.c.. the filter con-
sisting of R., C., and C, is used. An ad-
ditional signal is fed back through C..
This is a small portion of the output
of the horizontal sweep oscillator and
i1s connected to the grid of the phase
detector. 1Its polarity is opposite to
that of the sync pulse coming through
C. and it effectively bucks out a por-
tion of that pulse as long as the oscil-
lator is at the correct frequency. When
the oscillator drifts, the sync pulse
alone hecomes effective and helps set
up the error voltage to correct the
oscillator.

The main advantage of this circuit
is its cconomy. Using one half of a
6SN7 permits the use of the other half
in some other section and thus often
results in a saving on the number of
tubes. Performance of the triode
phase detector is no better than its
double-diode predecessor, but neither
does it result in any disadvantages. It
is safc to predict that in many future
models the double-diode circuit will be
replaced by the triode phase detector
and understanding its operation is
therefore important to every service
technician.

40 me. I.F.

Like the lifting of the TV station
freeze, 40 me, if. systems have been
predicted and planned for vears. Much
has been written about the theorctical
and practieal advantages of using this
frequency. Two valid reasons exist
now for changing to a 40 me. i.f. SVS-
tem. One is the faet that the FCC
has now allotted a band at 21 me. for
amateur use, and thc¢ second is the
appearance of uh.f. television sta-
tions. Probably the most pressing rea-
son is the amateur interference prob-
lem and the problem of image inter-
ferenee in some TV areas. Changing
to 40 me. prevents all image reception
in any one TV bhand and naturally
greatly reduces the chances for ham
interference.  As concerns u.h.f, the
problems of r.f. bandwidth and a suit-
able svstem for tuning the r.f. stages
make a 40 me. i.f. imperative. It per-
mits the u.h.f. tuner to have a 20 nec.
passband without any danger of image
interference.

The actual frequencies used in the
new i.f. band vary slightly, but the
standard appears to be 41.25 me. for
the accompanying sound earrier and
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45.75 for the video carrier. A typical
i.l. passband is shown in Fig. 4, Among
the 1953 models featuring 40 mc. if.'s
are Arvin, Emerson, G-E; DubMont,
Philco, Westinghouse, and Zenith re-
ceivers. The tubes used are usually
6CB8's having a higher transconduc-
tance and less loading effect than the
old 6AG5 at 40 me. The loading resis-
tors for stagger-tuned, single-coil sys-
tems are slightly higher than in 20
me. i.f. systems because the tube input
loading at 40 mc. naturally is greater
than at 20 me. Traps for the sound,
adjacent sound, and picture carriers
are mostly of the absorption tvpe used
in the older i.f. systems. From thesc
factors it becomes apparent that align-
ment of the new, 40 me. if. section
will present no new or different prob-
lems.

Unique Designs

Although most manufacturers ad-
vertise some distinguishing feature,
space permits us to describe only
three of the most unique designs. One
unusual design is the Emerson model
721, 17”7 table model featuring re-
cessed controls at one side as shown in
Fig. 1. By this mechanical arrange-
ment it is possible to use a really com-
pact design so that the entire receiver
is only slightly larger than the picture
tube. Because of the recess of the
controls the channel selector uses a
dial light so that the station number
is clearly visible from a recasonable
distance. Using a double-tuned 40 mec.
i.f, improved intercarrier sound, cas-
code tuner, and autotransformer type
flyhack. this receiver is typical of the
new 1953 models.

Another unique feature is used in
the Zenith 1953 models and this con-
sists of a 6BE6 in an unusual sync
pulse clipper circuit. This pentagrid
tube is the only sync tube in the set
and turnishes horizontal and vertical
pulses stripped from the video signal
and properly elipped and limited. The
actual circuit operation is somewhat
involved but the principle of it is the
use of two out-of-phase signals applied
to the control and the converter grid
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Fig. 3. HV doubler using a diode as HV
resistance. (A) Circuit used in G-E S21T1.B
receiver, and (B) the equivalent circuit.
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Fig, 4. Response curve with a 40 me. if.

respectively. The control grid gets a
low-level video signal from the second
detector whose amplitude depends on
the setting of a “fringe lock" poten-
tiometer. The converter grid gets a
signal of opposite phase from the plate
of the first video amplificr, With only
28 volts at the plate of the 6BES, plate
saturation will take place and this
provides one sort of limiting. The out-
put of the 6BES is clean and constant

(Continued on puge 783)

Fig. 5. The iriode phase detector circuit as used in the Sentinel 454-7 receiver.
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Fig. I. Over-all view of the vibration checker in

operation.

in Fig. 1 is basically a general-

purpose vibration pickup, it was
originally built as an aid to a lock-
smith in opening balky safes. How-
ever, in addition to its more romantic
role in opening safes, it is of value to
watch repairmen, to refrigeration and
washing machine mechanics, to auto-
mobile mechanics, or to almost any
worker needing to listen to and iden-
tify vibrational sounds in machinery
or industrial equipment.

A vibration pickup and amplifier is
not a “new” instrument, for commer-
cial models have been available on the
instrument market for a number of
years. Unfortunately for the average
potential user, however, these instru-
ments have been very expensive, with

ALTIIOUGII the instrument shown

Fig. 2. (R) Cross-seclional view showing the
mounting of the pickup cartridge and probe.
(B) How the batteries are mounted by means
of small right-angle brackets and plastic.
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the average cost running into hun-
dreds of dollars. Such a price is not
excessive when it is remembered that
the commercially-available, labora-
tory-type instruments are designed for
such purposes as accurately measur-
ing the amplitude of vibration, fre-
quency of vibration. and other charac-
teristics. The instrument shown in
Fig. 1, on the other hand, is designed
solely to permit the user to listen to
any vibrations that may be present—
relying on his own experience to iden-
tify the various sounds. The instru-
ment may be built for as little as $30,
exclusive of labor!

The “heart” of the instrument is a
used hearing-aid amplifier, and the
purchase of this item represents the
largest single cost of all items used in
the construction of the device.

Circuit Description

The schematic diagram given in Fig.
4 applies to the hearing-aid amplifier
used by the author. This is from an
older hearing-aid and does not supply
as much gain as may be obtained from
newer units. IHowever, the results ob-
tained were satisfactory.

In operation, the probe is held
against the safe (or picce of machin-
ery). Any vibrations present are
transferred along the probe to the
case of the erystal cartridge, where a
relative movement is set up between

Fig. 3. Delails of the probe illustrated in
the photographs. See text for iull details.
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By LOUIS E. GARNER, JR.

the crystal clement and the case. This
movement results in an a.c. signal
voltage being developed which is pro-
portional to the amplitude and fre-
quency of vibration.

The a.c. signal developed is applied
to the grid of a subminiature tetrode
amplifier, V., with R, acting as the
grid resistor. An amplified signal ap-
pears across the inductive load (coil
CH,) and is coupled through condenser
C. to volume control E..

R; and C, are the screen-dropping
resistor and bypass condenser, respec-
tively, for the first amplifier stage.
R. is a filament dropping resistor, used
because the filament voltage require-
ment of V, is less than supplied by 2
standard penlight cell.

The signal is next applied to the
grid of the power amplifier stage, V.,
which is coupled to the earphones by
means of a miniature output trans-
former, T,. C. is a small bypass con-
denser used to bypass higher frequen-
cy signals and thus to simultaneously
reduce effects of harmonic distortion
and to reduce any tendency towards
parasitic oscillation. A conventional
“losser”-type tone control is employed,
consisting of C, and R..

Power is supplied by a penlight cell
“A” battery (B:) and a hearing-aid
type “B” battery (B:}. Switch 8,
is a small slide switch, but, if pre-
ferred. may be a rotary switch on
either the “Volume” or “Tone” con-
trols.

Construction Hints

Although the diagram in Fig. 4 is for
a commercial hearing-aid amplifier, it
may be duplicated with casily avail-
able parts, as indicated in the accom-
panying parts list. Tube base con-
nections are given in the inset.
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However, it is recommended that
the builder purchuse a used hearing-
uaid to aobtain the necessary amplifier,
both from the viewpoint of ease of
construction and lower actual cost.
Hearing-aid amplifiers in good condi-
tion can generally be purchased at
from cight to fifteen dollars, less bat-
teries, but with tubes. (It is not nec-
essary that the circuit in Fig. 4 be
duplicated.) If there is no local source
of used hearing-aids, the Centralab
Model 200 “AMPEC” printed circuit
amplifier may be used instead. This
small amplifier may be purchased
from almost all mail-order radio sup-
ply houses.

The general interior arrangement of
the amplifier, batteries, and ecrystal
pickup cartridge is shown in Fig. 5,
while a cross-sectional view showing
the mounting of the pickup cartridge
and probe is given in Fig. 2A. All
components have been mounted in a
small Bud “Minibox.”

The length of the probe rod is not
critical, but it should not be longer
than 8” for maximum efficiency. The
probe used in the author's model is
only about 3” long. Steel or brass (%
or 3% in. dia.) should be used for the
rod. Do not make the probe rod of
volystyrene, bukelite, or similur plus-
tic.

To assemble the complete unit, re-
move the hearing-aid amplifier from
its original case (where a used hear-
ing-aid has been purchased, the orig-
inal case will generally be cracked or
damaged), and mount the amplifier
in a standard metal utility box (steel
or aluminum). Choose the smallest
available box that will still provide
room for easy mounting of the ampli-
fier, batteries, crystal cartridge, and
phone jack. A narrow box is preferred
So that the entire unit may be easily
held in one hand (Fig. 1).

The microphone used in the original
hearing-aid is disconnected and re-
moved.

Mount the crystal cartridge and
probe in the box as shown in Fig. 24,
and connect a shielded lead from the
cartridge to the previous microphone
input connections. Almost any type
of phonograph crystal cartridge may
be used in this application. However,
for best results, a high output cart-
ridge should be employed. A metal-
cased cartridge is mueh preferred over
a plastic-cased cartridge. In general,
the less expensive cartridges will give
better results in this application.

Make sure, however, that the probe
rod bears against the case of the cart-
ridge (through the mounting screw).
A binding head screw should be used
to provide a large bearing area. Even
then, the screwhead may be filed flat
to improve contact.

If a modern hearing-aid amplifier
is used, mounting clips for the re-
quired batteries will already be pro-
vided. However, if an older amplifier
(or the Centralub “AMPEC” unit) is
employed, it will be necessary for the
builder to assemble his own mounting
clips. This may best be done by using

January, 1953

CK 506 ax
vz

CK 505 aXx

[\

Jo

— RE

a

R\—3.3 megohm, V3 n, res.

R—20 ohm, V3 w. res.

Rz, R—240.000 ohm, V; =, res.

R,—3 mcgohm hearing-aid type pot. (with
switch)

Ry—1 megohm hearing-aid type pot.

C—.001 gfd. ceramic cond.

C.—.01 pfd. ceramic cond.

Cx—3500 ppfd. mica or ceramic cond.

Ci—.005 pufd. ceramic cond.

CH\—Small hcaring-aid choke, 50 hy. @ 1.0
ma. d.c. (UTC 50.5)

Ty—Small hearing-aid output trans., 30,000
ohm pri., 50 ohm sce. (UIC 30-4)
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I—Metal or plastic case

1—Hecaring-aid type carphone (Telex type
4600)

V,—CK505A4AX tubc
V. —CKS506A4X tube

Fig. 4. Complete circuit diagram of the vibration-checker amplifier.

small right-angle brackets and a piece
of bakelite or other plastic (see Fig.
2B).

Longer-life mercury cells may be
substituted for the penlight “A” bat-
tery if preferred. However, the bat-
tery mounting clips will have to be
designed acecordingly. (Mercury A"
batteries are available in a wide va-
riety of shapes and sizes—the Mallory
type RM-1200 is about the same shape
and size as a standard “Z” penlight
cell.)

A standard phone jack is used in
place of the small hearing-aid jack
generally provided to permit better
contact and a sturdier connection.

The output shown in Fig. 4 may not
always be provided. In some cases, a
choke or resistor will be used as the
output load in place of transformer

Fig. 5. Interior view of the unit
showing how the amplifier, bat.
teries. and crystal pickup car-
tridge are mounted within com.
pact metal “"Miniboyx.” Physical
size must be kept small as instru-
ment is hand-held in operation.

T.. Where the “AMPEC" amplifier is
used, the output load is not part of
the amplifier, and either a transform-
er, choke, or resistor may be used,
at the discretion of the builder.

In general, the type of load will not
appreciably affect the operation of the
unit {although somewhat better low
frequency response is obtained with
resistive loads), but it will govern the
type of earphones used. Where a
transformer is used, low impedance
(128 ohm or 50 ohm) earphones
should be employed. Where a choke
or resistor output is provided (with
d.c. blocking condenser), high imped-
ance (2000 ohm) earphones must be
used, and crystal headphones are pre-
ferred.

Once the wiring and assembly have

(Continued on puage 129)
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SIGNAL TRACING IN

HIGH-VOLTAGE TV
CIRCUITS

The RCA WO-58A oscillo-
scope and the company's
WG-289 high-voltage
probe. This equipment was
employed in making signal-
tracing tests described.

By
ART LIEBSCHER

Tube Dept.. Radio Corporation of America

change in the position in which the
probe is held. Because this capaci-

Trace high-voltage circuit troubles rapidly and efficiently

using signal-tracing techniques described in this article.

ROUBLES in high-voltage circuits,
Tsuch as the horizontal-deflection-

output and high-voltage stages of
a television receiver, can often be lo-
cated and corrected very quickly if
signal-tracing technigues and a suit-
able oscilloscope are used. The high
voltages involved, however, require
that a high-voltage probe be used for
personal safety and to prevent damage
to the oscilloscope input circuits. A
probe such as the RCA high-voltage
probe WG-289 is suitable for such ap-
plications. When it is connected to
the vertical amplifier d.c. input of an
oscilloscope, such as the RCA WO-56A,
the multiplying resistor in the probe
and the internal resistance of the os-
cilloscope function as a voltage-divid-
ing network. This arrangement can
provide a reduction ratio on the order

of 1000 to 1, depending upon the in-
ternal resistance of the oscilloscope. A
20-kilovolt source, for example, would
provide a 20-volt signal to the scope
input.

Oscilloscopes having provision for
a.c. input only require the addition of
an external one-megohm 1esistance
hetween the vertical-input connector
and ground to complete the d.c. path.
If this d.c. path is not provided, the
full applied high-voltage can be pres-
ent at the probe output and may cause
brealidown of the osciiloscope input
condensers or other parts rated for
lower voltages.

The a.c. voltage division with this
arrangement is, of course, not as ac-
curate as d.c. voltage division because
the capacitance between the probe
bodv and ground varies with every

Horizontal output and high-voltage section of the RCA 17T153 television re-
ceiver which was used in obtaining the waveform photographs shown in article.
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tance shunts the spiral-wound probe
resistance and its distributed capaci-
tance, the divider ratio for ac. is
variable. These a.c. voltage-divider
variations, due to capacitance varia-
tions, are particularly noticeable at
the 15.750 cycle horizontal-deflection
frequency. For high-voltage signal-
tracing purposes. however, it is not
necessary to measure the amplitude
of a voltage waveform; usually all the
indication required is the presence and
shape of the a.c. voltage.

General Considerations

Before waveforms indicative of com-
ponent faitures in typical horizontal-
deflection and high-voltage circuits are
discussed, it is desirable to consider
some general problems concerning
high-voltage signal tracing. Experi-
ence and careful observation are, of
course, two major requirements for
the mastery of any troubleshooting
technique.

As the probe approaches within a
short distance of a high-voltage point,
the same waveform that is observed
when contact is made with this point
is usually produced on the oscilloscope
screen. although less distinctly. Sud-
den sharpening of the waveform at
the moment of contact is more notice-
able than change in amplitude. Corona
or arcing prior to contact is identical
to that experienced when d.c. meas-
urements are made. The oscilloscope
image obtained as the high-voltage-
probe tip approaches the cap of a
1B3GT rectifier in a conventional hor-
izontal-deflection and high-voltage cir-
cuit is shown in Fig. 1A. The apparent
vertical spread of the trace is actually
a multiplicity of traces produced at
varying d.c. levels as the corona
breaks down to form unlike but suc-
cessive ionized air paths. Fig. 1B shows
the waveform ohtained by direct con-
tact with the cap of the 1B3GT. The
high-voltage TV horizontal pulse will
fall in the center of the scope sweep
trace if the sweep is timed to be the
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equivalent of two horizontal lines. The
tapered waveform between pulses is
highly damped oscillation originating
with the return-trace action. The
presence of a high-voltage waveform
gives assurance that the 15,750 cvcle
pulse is reaching the rectifier tube.
Failure to obtain a high-voltage d.c.
output can then be attributed to a de-
fective rectifier or other trouble in
the d.c. circuit.

Although the peak voliage of the
pulse applied to the rectifier should
theoretically equal the d.c. level at the
rectifier output, an uncompensated
probe cannot be expected to measure
the peak wvalue correctly. For test
purposes, therefore, it is more practi-
cal to depend on the calibrated d.c.
measurement of an unloaded rectifier
output as a good indication of the peak
input voltage.

The photograph of the waveform at
the plate connection of the horizontal-
output tube, shown in Fig. 2B. looks
considerably like that of the high-
voltage waveform shown in Fig. 1B.
There are, however, two discernible
differences: In Fig. 2B, the damped
wave between pulses is less pro-
nounced. and the pulse peaks are not
as pointed. It is the similaritv be-
tween the two waveforms. however,
that is important hecause the response
of both waveforms to the same de-
fects in the deflection circuit is also
similar. This similarity makes it pos-
sible to observe significant changes at
the output tube where the normal
pulse voltage is on the order of 6 kv,
rather than at the high-voltage con-
nection where the voltage may be
more than twice as high.

Crosstalk

Another factor which should be con-
sidered when a high-voltage probe is
used is that crosstalk fields in and
around the high-voltage section of a
TV receiver enter the unshietded por-
tion of the probe and produce unde-
sired currents in the internal drop-
ping resistor. ‘These currents mix
with the desired currents and distort
the observed waveform.

For purposes of comparison. Fig. 2A
shows a typical waveform ohtained
when a low-capacitance probe (WG-
216B) is placed near the plate cap of
the horizontal output tube. Because
of the relatively low peak rating of
that probe. direct contact with the
ptate cap was avoided. Essential du-
plication of the waveform in Fig. 2A
is obtained by direct contact of the
high-voltage probe. as shown in Fig.
2B. The effects of crosstalk can be
seen by a careful comparison of Fig.
2A and Fig. 2B. In Fig. 2B a change
of waveform appears in the form of a
short ripple immediately following the
pulse. This point of change. which
does not resembhle the corresponding
points in Figs. 2A or 1B. can only be
observed in the absence of crosstalk.

Although the crosstalk due to the
higher voltage applied to the rectifier
plate is present around the plate cap

(Continued on page 112)
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Fig. 1. (A) Waveform at
top cap of HV rectifier,
probe held short distance
from cap. (B) Waveform at
top of the HV rectifier
with probe touching cap.

Fig. 5, Expanded wave.
form at plate of herizontal
output tube with (A) nor-
mal 117-volt line veoltage.
(B) Line voltage reduced to
80 volts. (C) Line voltage
reduced to 60 volts. Note
reduction in pulse ampli-
tube is coincident with
leveling of the baseline.

Fig. 9. Waveform at plate
of horizontal output tube.
(A) One-half of horizontal
deflecting yoke shorted.
and (B) open-circuited hor-
izontal deflecting yoke.

Fig. 2. (A) Waveform at the
plate of horizontal output
tube.Lowcapacitance probe
held short distance from
cap. (B) With high-voltage
probe making a contact.

Fig. 6. Expanded wave-
form at plate of horizontal
output tube with: (A) Neor-
mal damper tube operation.
(B Dampertube heater
voltage reduced approxi-
mately 50 percent. (C)
Damper tube heater volt-
age reduced approximately
70 percent. Note how the
baseline becomes warped
with a reduction in the
amplitude of the pulse.

Fig. 8. Waveform at plate
of horizontal output tube.
(A) Damper tube heater-to-
cathode leakage of 10.000
ohms. (B)Damper tube with
a heater-to-cathode short.

Fig. 10. Waveform at plate
of horizontal output tube.
Linearity control shorted.

N-s

Fig. 3. Hum mixed with
high-voltage waveform
can be the cause of a
vertically expanded trace.

Fig. 4. The d.c. scope indi.
cation of different “B-
voltage levels. This triple
exposure shows: (top)
waveshape and boosted
“B--" voltage level at
damper cathode. (center)
“B " level. and (bottom}
the zero d.c. signal level.

Fig. 7. Waveform at plate
of horizontal outputl tube.
(A) Normal operation. (B)
Insufficient damper emis-
sion. (C) Damper emission
too low for raster lighting.

Fig. 11. Waveform at plate
of horizontal ocutput tube.
Open winding on portion
of output transformer
shunted by width control.
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socket are in the center.

T T T —— —
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Left-hand view of keyer with plate removed. The power supply
can be seen in the left end of the box.
and the selenium rectifiers are above.
The key mechanism extends inte the
box through two 1'&” holes cut in the cabinet for that purpose.

T, is at the bottom
The 2050 tube and

v

Construction details on an electronic keyer which produces

self-completing dots and dashes, with or without a relay.

ous circuits have been developed

which produce automatic dots and
dashes. These keyers have been de-
veloped to the point where it is im-
possible for the operator to cut dashes
short, or crowd dots and dashes to-
gether into an unrecognizable series
of sounds. Such an arrangement, of
course, permits the operator to send
better and tends to develop spacing
between letters or words. It is im-
portant for the potential builder to

WITHIN the past few vears numer-

scan the available literature for an
clectronic key which will produce
automatic self-completing dots and

dashes. The keyer should be easy to
construct, flexible with respect to ad-
justments, and stable in its operation.
The use of more than one relay should
not be a requirement of the circuit. A
better electronic key would be one
which would work with or without
a relay.

The c¢ircuit diagram shown in Fig.
2 will meet all of these requirements.
Extreme carc has been taken by the
author to provide only those elements
which are absolutely required, that is:
a timing circuit, a d.c. amplifier, a
kever tube or relay, a power supply.
and a keying mechanism. Over a dozen
different circuits were tried over a
period of approximately three months
before the final cireuit was produced.
Many types of neon lamps and VR
tubes were tried in place of the 2030
thyratron without success. The 2050
tetrode was converted into a very sen-
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sitive triode thyratron by connecting
the screen to the cathode. Referring
to the curve in Fig. 1, small changes
in grid bias change the firing point of
the tube. Once the tube has been
fired by voltage being applied to its
plate, the grid no longer controls the
tube conduction. The tube will stop
conducting when the plate potential
has been reduced to the extinguishing
point. The miniature type 2D21 thyra-
tron will also work with minor changes
in bias voltages.

The complete operation of the cir-
cuit is not complicated and can bhest
be explained by referring to Fig. 2.
The following events will take place
when the key lever is pushed to the
right to produce dots:

Fig, 1.
200

Performance curve of the 2050 tube.
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A BETTER
ELECTRONIC
KEY

By
JACK D. GALLAGHER
WS5HZS8

1. The ground is removed from R..

2. The cathode of V., is grounded,
firing the tube, whieh discharges C,,
and makes the grid of V., negative
with respeet to its cathode. The lower
positive voltage now present on the
cathode of V., causes the grid of V..
to become negative with respect to its
cathode and is cut off. This change
causes the plate voltage of V., to rise.
This rise in voltage causes the grid of
V. to become positive with respect to
its cathode and V, econducts, operating
the relay.

3. As soon as the plate voltage on
V., drops to the extinguishing voltage,
V., ceases to conduct. The grid of V..
becomes zero and the timing circuit
charges through V... As the positive
voltage on the cathode of V., rises, V.,
conducts cutting off V. and opening
the reiay.

4. When the voltage in the timing
cireuit has reached a point correspond-
ing to the firing point determined by
the negative voltage on the grid of V,,
the tube will fire again, and as long
as the key is held in the dot (or dash)
position this operation will repeat.

In the dash position. the key retains
the ground on the dot-dash ratio con-
trol, R; through the normally-closed
contact on the key mechanism, and at
the same time grounds the cathode of
V., causing the timing circuit to dis-
charge, Since R: remains shorted when
dashes are made, a greater voltage
exists on C, and hence a longer dis-
charge time occurs. The difference in
charging voltage appearing across C,,
due to the addition or subtraction of
Rs, causes the circuit to produce dots
and dashes.

In the idle condition the cathode of
V. is positive with respect to ground.
The cathode of V.. the d.c. amplifier,
is adjusted so that the tube conducts.
The voltage drop from the plate of
V.. through R: and R. to ground
causes the grid of V, to be slightly
positive with respect to ground. R
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and R are of such value as to cause
the cathode of V. to be more positive
than the grid. The difference in these
voltages should be sufficient 10 cause
whatcver triode keyer tube is used to
be in a non-condueting condition. Such
an arrangement, of course, allows the
keying relay to be disregarded entire-
ly. For instance, if a transmitter is
equipped with an oscillator whose plate
current is on the order of 10 ma. or
less, the plate of V. mav be connceted
directly to the cathode of the oscilla-
tor as in cathode keving. Adjustments
of the bias voltages in the keyed stage
and in the kever tube will have to be
made. If a larger current ecarrving
capacity is required in the keyer tube,
the clements of the 12AU7T may be
paralleled, or another tube may be
substituted with appropriate changes
in bias voltages.

If 6SN7T's are to be used in place
of the 12AU7's. it is necessary to make
the following changes: Remove the
22,000 ohm resistor in series with the
plate of V... Remove R. and replace
with a 1.5 megohm, % watt resistor.
Replace Ry with a % megohm, 2 watt
resistor. Replace R.. with a 1 megohm,
12 watt resistor. Replace R.. with a
2200 ohm. 1 watt resistor. For prelim-
inary adjustments R,, should bhe vari-
able until the best operating point is
obtained. Other than changing pin
numbers, the changes mentioned are
the only ones necessary when using
the 6SN7 type tube. Other combina-
tions of resistances will also allow the
circuit to perform as it should, but
trial and error substitution can be a
tedious and time consuming operation.

Like most hams. the author con-
tinued to experiment with the circuit
of this key and found that the circuit
performed just as well by removing
R.. Rv, and C;. The junction of R.. and
the secondary of the transformer T,
should be grounded, of course. This
leaves the grid (pin 5) of the 2050
open, which is of no consequence. Some
of the steady-state voltages of Fig.
2 will change slightly, but adjustments
of R: and Ry, as described later in the
article, will have to be made. If the
foregoing changes arc made. changing
the value of R, from 1 megohm to 1.5
megohms will reduce the speed if de-
sired. No other changes are necessary.

The adjustment of the key can be
carried out with ease if the values
shown in the circuit of Fig. 2 have
been followed. If the line voltage is
lower than 117 volts. all of the volt-
ages will be proportionally lower and
small changes in R, and R,, will have
to be made. A single selenium recti-
fier power supply is not recommended,
since the adjustments become critical
at this voltage and further changes in
the line voltage will cause noticeable
changes in the timing circuit. How-
ever, there has been no cause to reg-
ulate the supply to this keyer since
small changes in line voltage do not
materially affect the operation.

The relay in the plate of V, can be
any type having “on-off” contacts, ad-
justable or non-adjustable. The d.c.
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C.—+40 ufd.. 150 v.
Cs C—20/20 ufd..
C,—50 pfd.. 25 v, ¢
S —Push-button sw.

trewound res.

res.

T S,

cond.

elec. cond.

450 ». elec, cond.
lec, cond.
{normally open)

T —"Power trans. 120 v, @ 50 ma. and 6.3 ».

@ 1.5 amp. sec. {Merit I'-3045 or cquiv.)
Rect. y, Reet. —65 ma. selenium rectifier
Reluy—dny type having “on-off” contacts, adj.
; coil resistance may vary
from 2000 1o 14.000 ohns (Sce text)

or rnon-adj., d.c.

Key—See text
V,—2050 tube

Vo Vi—124U7 tube

Fig. 2.

Right-front view of keyer showing placement of various controls.

On the f{

Complete circuit diagram and parts list covering the electronic key.

ront.

at the top left-hand comer of the 4" x 5" x 6” metal box. V. is mounted direcily

above the speed control. V.

is to the right.

On the right side of keyer and

on the left end of the removable side plate. the weight control. Ri. is mounted

directly above the “dot.dash

ratic control,”

R..

The grid bios adjustment

on the 2050 is mounted below the normally-open push-button switch at rear.
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coil resistance may vary from 2000
ohms to 14.000 ohms. V', will still key
the relay, but it must be remembered,
of course, that the relay should oper-
ate at the current for which it was
designed. For instance, one type of
relay having a coil resistance of 2500
ohms and designed for low current
operation worked quite well at all
speeds. Another type of relay whose
coil resistance was 2000 ohms, but
which was not designed for Kkeving
purposes also worked quite well at
slow speeds, and with adjustments

worked at all speeds. The relays found
in surplus Beacon receivers marked
“BK-35", having a coil resistance of
about 14,000 ohms, worked very well
in the circuit when a resistance was
placed in series with its winding to
limit the current to 2 ma. A relay
whose coil resistance was 4000 ohms
and was sealed against manual adjust-
ment also worked very satisfactorily.

Before any adjustments are made,
short the leads of an ohmimeter and
adjust for full-scale reading. Connect
these leads to the open contacts on

Fig. 3. Details for constructing the “bug” to be used with electronic keying unit.

THUWMB SCREw

COnTACT

NUT

wIRE TERMINAL

LOCK WASHER

I 1 lo ==

METAL WASHER

FIBER WASHER
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FIBER BUSHKING

REAM EXiST HOLE

FIBER wASMER

METAL WASHER

:

MAIN SUPPORT

REAM EXIST. HOLE

DASH SPRING ADJUSTMENT
NUT == P
REAR ARM
CONTACT o o
PIVOT
BRASS MOUNTING STRIP _1
FORWARD ARM .
1 , [+
BRASS MOUNTING STRIP e 4
PADDLE
CONTACT -
REAR ARM CONTALT
DOT SPRING
NUT
METAL wASHER — ™)
FIBER WASHER
— ¢

e
Jopotoeen
NS

DASH ADJUSTMENT

FIBER BUSHING

FIBER WASHER

[ ]

METAL WASHER

LOCK WASHER —

WIRE TERMINAL

o= > =N

CONTACT =3
3
-

THUMB SCREW 3
H
a
a8
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o e e
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the relay. Set the ‘“‘dot-dash ratio
control,” R;, for maximum resistance.
Set the speed control, R. to about
three-fourths of the highest speed and
push the lever to the left to produce
dashes. As the relay opens and closes,
adjust the weight control, R, so that
three-fourths of full-scale deflection
is obtained on the ohmmeter. Then
move the key lever to the right and
adjust the "dot-dash ratio control
R:, until half-scale deflection is ob-
tained on the ohmmeter. \When the
speed control, R, is advanced or de-
creased, the readings obtained on the
ochmmeter should not vary greatly
from those obtained by previous ad-
justments of R, and R;. Over the en-
tire speed range no pronounced varia-
tion will be apparent, except at very
slow speeds where the swing of the
ohmmeter will hecome difficult to de-
termine.

In order to check the accuracy of
the “dot-dash ratio control.” an elec-
iric eounter was connected to the open
contacts on the relay after these ad-
justments were completed. Dashes
and dots were counted over a 10 sec-
ond interval from slowest to fastest
speeds with only a slight variation in
dot-to-dash ratio. After a few min-
utes of practice, the “dot-dash” ratio
can be set remarkably close simply by
listening to the relay or the trans-
mitted signal in the receiver. This
control should not have to be re-ad-
justed once it has been set correctly.

The key mechanism was made from
a standard “bug” by removing every-
thing on the base back to the forward
arm as shown in Fig. 3. Since not all
kevs of this type are standardized as
to method of construction, Fig. 3 shows
a method of utilizing the main sup-
port and key lever, or arm, without
constructing a special one for use with
this type of keyer. The one shown in
the photographs was purchased in kit
form from the Electric Specialty Mfg.
Co., Cedar Rapids, Iowa a few years
ago for less than $4.00. The addi-
tional contacts were taken from sur-
plus relavs and mounted as indicated.
Two of the contacts may be salvaged
from the part of the key that has been
removed. The problem of making the
key mechanism isn’t as difficult as
might be expected. and the method of
mounting the contacts on the forward
arm is left to the ingenuity of the in-
dividual. On this particular key, the
forward arm is of brass and the con-
tacts and brass mounting strips were
simply soldered to the arm. Different
makes of “bugs” present different
problems. of course, hut utilization of
the existing construction greatly re-
duces the amount of work involved.

In closing. the writer wishes to
thank WS3FRE for his valuable sug-
gestions on the development of cer-
tain portions of the circuit.
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@ TELEVISING

@ TODAY'S NEWS

By RALPH HOWARD PETERSON

Director. “Camel News Caravan”

A 15 minute newscast on your
screen represents hours of
preparation and the services

of a highly-trained staff.

UTTING together the “Camel News Caravan” every
P(la_v for the television network of the National Broad-

custing Compuny might be conipared to running a push-
button desk for myriad magic carpets and genii all over
the world. Because that is what we do through the
magic carpets ol modern communications and transporta-
tion, through the coordinated efforts of a highly skilled
statl as we bring actual events from all over the world
to the television screen each day.

Only, it is not that simple, nor that ecasy.

To carry televiewers {rom Seoul to Budapest, from
baseball field to the White House. to picture ‘“Today's
News Today,” calls for a fabulous organization, a highly
complicated operation and great expense. We must be
ready with manpower and eguipment to cover anything
that happens in any accessible point on the globe.

This series was started in February 1948 as a straight
newsreel program. Newsreel film was edited and put
on the network with suitable commmentary background.
However, television outgrew this form of news cover-
age very quickly, so the program was turned over to the
NBC-TV News Division whick developed the technique
of mixing live action pickup with {ilm.

Often the program involves at least a dozen switches
from New York headquarters to other cities and back
again.

Film is being rushed in constantly from more than
100 cameramen stationed strategically around the world.

Producing television's most popular network news show
is a 24-hour-a-day job. But take the typical day at the
NBC-TV Uptown Studios in the Pathe Building at 106th
Street, Manhattan, our headquarters.

Editor John Lynch checks over the incoming news,
then he confers with our staff, including Chief Writer
Reuven Frank and myself. We decide what is the day's
big news and how we can cover it. We check over re-
ports from correspondents and representatives atl over
the world. Telegrams. cables, radiograms, and trans-
oceanic phone calls carry the assignments and instruc-
tions.

We spend the day rushing back and forth between
our offices with its news teletypes and the movie projee-
tionn room where we review film as it arrives.

In the last year, “Camel News Caravan” ordered 230

January, 1953

John Cameron Swayze before the cameras for the "Camel News Caravan.”

miles of 16 mm. and 35 mm. film shot. Thirty-five miles
of film were shown on the program.

This film may be brought by the cameraman himself
from a local fire or a local political event around the
corner, or rushed by special courier, jet plane, trans-
ocean air liner, and motorcyvcle from some remote corner
of the globe. DMNlost of it arrives undeveloped and is pre-
pared for viewing by a laboratory staff here. For this
reason, many of our cameramen never see the film they
shoot and send in film that millions of televiewers see
as a routine part of their evenings at home.

One-third of all films included on the Caravan arrive
too late to be developed and printed by air time. To
make the evening deadline with them, we project the
negatives by a special apparatus with reversed polarity.
This gives a normal picture to show last-niinute news.

To the 16 mm. and 35 mn. sound and silent films from
all over, we add the on-camera commentary by John
Camieron Swayvze in New York, by Bill Henry and David
Brinkley in Washington, by Edward Wallace in Cleve-
land, by Clifton Utley, Jim Hurlbut, and Clint Youle in
Chicago, by others in Boston, Los Angeles, and San
Francisco.

Also in the New York studio, we carry the film story
with off-camera voices of newscasters like Kenneth
Banghart, Radeliffe Hall. Don Goddard, and Bob Wilson.
Connie Lempke is the off-camera voice of fashion.

We go through the motions of a rehearsal about 7:15
o'clock to make up our show. This is essential in blend-
ing as many as fifteen ditferent segments into the
smooth-{lowing news program that appears on the coast-
to-coast hookup at 7:45 p.m. New York Time. But, at
rehearsal, probably half of the segments are not shown.
These are picked up from other cities during the actual
show, or received at our studios between the rehearsal
and the telecast.

Our technique has been improving steadily through
the years; our world covering staff grows in size and
skill. NBC Vice-President William F. Brooks has de-
scribed the Caravan as “a major step in adapting the
tools of a new medium, television, to the age-old job
of reporting news.” Also, he might add, it is adapting
the great developments of a scientific age to the art of
news reporting. 30—

55

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

E CONTROLS

GLEN SOUTHWORTH

An interesting and thought-provoking article on a novel

method of achieving tone control with simple RC circuits.

the effeets of phase shift on audio

reproduction has largely been con-
fined to the designers of wide-band
amplifiers employing large amounts of
inverse feedback. In other elements
of the reproducing chain, such as loud-
speakers, pickups. and other devices,
relatively large phase shifts may oc-
cur. Previously, phase distortion has
been held to be of little importance
in monaural reproduction due to the
tfact that much larger phase shifts
may occur due to acoustics and simi-
larlv some listening tests involving
controllable phase shifts in the audio
circuits appeared to indicate that the
average listener was very tolerant of
this form of distortion.

In considering the possible effects
of phase it should be noted that a
special case with important charactcer-
1stics results when two signals of vary-
ing phase are mixed. A situation of
this naturc can arise at several points
in the reproducing setup: at the micro-
phone, in equalization circuits, in feed-
back circuits containing reactive ele-
ments, in electro-mechanical dcvices.
and in the acoustic environment of the
listener. Some of the possible cffects
are shown in the accompanying illus-
trations. If one wave train is delayed
for one-half cycle. or 180 degrees, and
mixed with another wave train of
equal amplitude, the cancellation of
all but the first and last half cycles
will result. If an audio system svere
constructed with this form of char-
acteristic over a wide frequency rangc,
the resultant reproduction would
greatly discriminate against sine-wave
trains and would pass nothing but
transients and the products of rapidly
damped or modulated wave trains. A
condition of this kind can sometimes
exist in phonograph equipment and
leads to an apparently excessive ratio
of needle scratch to high frequencies.

If an asymmetric transient is ap-
plied to a system in which phase shift
occurs and the resultant signal is
mixed with the original, an actual
lowering of pitch may result. The
same characteristic may hold true for
continuous wave trains of a lopsided

56
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nature, such as might be caused by
second harmonic distortion in an am-
plifier siage. The reverse of this prop-
osition may occur if phase inversion.

such as produced by an amplifier
stage, is produced before the mixing
occurs. In this case, the pulsc now

becomes symmetrical and the duration
of each half cycle is shortened. Both
of these effects can occur acoustically
and may be the cause of a certain in-
distinctness of tone of some instru-
ments when heard from a distance.
The primary effect of phase-shift
mixing appears to be to change the
relationships betswveen sine waves and
transients in sound reproduction and
the author's experience strongly indi-
cates that this may be one of the

Various relationships which may occur
due to phase-shift mixing. (A) Pattern of
continuous wave train. (B) Pattern result-
ing when one tontinuous wave train is
mixed with anether with less than 180 de-
grees of phase delay. (C) Pattern produced
by two wave trains of equal amplitude
but 180 degrees ocut-of-phase. (D) Pattern
of linearly damped wave train. (E) Result-
ant patiern ¢f mixing two damped wave
trains 180 degrees out-of-phase. {F) Semi-
logarithmically decaying wave train. (G)
Pattern of result of 180 degree mixing. (H)
Asymmetrical pulse, (I) Pulse delayed for
less than 180 degrees and mixed with
original pulse., showing increase in dura-
tion of resultant signal. (J) Pulse both de-
layed and inverted then mixed with orig-
inal signal. (K) Resultant symmetrical sig-
nal produced. with each element having
a shorter duration than original signal.
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important differences between mon-
aural and binaural hearing. The effects
that can be obtained by appropriate
phase delay and subsequent mixing
appear to closely approximate the ad.
vantages that are claimed for binaural
hearing, e. g., reduction in apparent
reverberation time of room acoustics.
reduced audibility of baeckground
noise., and greater clarity with less
apparent distortion. The first of these
characteristics may be attributed to
the fact that phase mixing would tend
to emphasize transients and rapidly
damped wave trains while discrimi-
nating against fairly continuous sounds
like hum or symmetrical noise, and
tending to lower the pitch of unsym-
metrical noise to a less audible region.
In lowering the apparent distortion of
the signal it should be noted that the
recognition of distortion is to some
degree a function of the duration of
the distorted tone. For example, in
the case of a cvmbal clash, frequen-
cies of 10.000 and 10.020 cps might be
present which, if passed through a
nonlinear element, swould presumably
give rise to a twenty-cyvcle heat notc.
If. however, the two high frequency
components maintain a fixed relation-
ship for only a few milliseconds then
no effective twenty-cycle note will be
generated. A similar phenomenon
may be noted in sweep-frequency audio
oscillators in swhich the low-frequency
response is limited by the duration of
the sweep. In general, it seems rea-
sonable to assume that intermodula-
tion distortion products will he most
objectionable in situations where two
or more frequencies bearing a constant
rclationship to each other are pro-
duced for an appreciable length of
time. Inasmuch as a phase mixing
svstem would tend to reproducc such
sounds at a lcvel considerably lower
than otherwise, this would give the
effect of lower apparent distortion in
the reproduction.

Phase-shift mixing can be produced
in several wavs. One of the most in-
teresting methods is acoustic mixing
which may be done cither by utilizing
wall reflections, multiple speaker ar-
rangements, or special baffles. In the
case of wall reflections it usually
seems desirable to have the speaker
located out in the room with all or
part of the radiation directed toward
a nearhy wall or corner. Variations in
tonal quality may be secured by vary-
ing both the angle and the distance
of the speaker from the reflecting
surface and proper positioning is some-
times necessary to avoid a “holtow”
effect. In addition to the phase-mix-
ing effect an additional advantage
may be obtained due to the fact that
the wall reflection represents a vir-
tual source of sound which, in com-
bination with the direct radiation from
the speaker. may be interpreted by
the ears in its binaural equivalent.
Similarly, the virtual sound source
may cover an appreciable area of wall
space and give a pleasing effect of dif-
fusion.

In the event that it

RADIO & TELEVISION NEWS

is considered


www.americanradiohistory.com
www.americanradiohistory.com

impractical to place the speaker and
housing out on the floor, an alierna-
tive method is to use two or more
separate speaker assemblies physically
displaced from each other. This dis-
placement nmay be either in a line
away from the listener or horizontally,
A large number of possible combina-
tions may be obtained with a setup
of this kind and it is desirable 1o pro-
vide for adjusting the relative levels
of the different speakers as well as
varying location and sound directivity.
Under somie  circumistances an  ar-
rangement of this kind can he used
as a form of attenuator to reduce
spurious or unwanted sounds. For ex-
ample, one half wavelength at 50
cveles will be approximately ten feet
and in some cases the cancellation
cffect can be used to reduce low-fre-
quency hum or loudspeaker hangover.
In the high frequency region a simi-
lar technique could be used to reduce
or eliminate a single umvanted fre-
quency by the staggering of two close-
ly-spaced twecters, one slightly behind
the other. Similarly, in the high-
frequency region it would he practical
to design special baflles with reflecting
surfaces in order to achieve phase-
shift effects. Such an arrangement is
usually impractical at low frequencies,
however, due to the large phvsical
dimensions required.

Electronic phase-shift mixing may
be achieved by means of a variety of
cireuits and has the advantages of
convenience and compactness over the
acoustic methods previously deseribed.
At low frequencies the electronie
phase-shift methods are generally
somewhat more effective than acoustic
techniques when used in a room of
limited dimensions. Electrically, a
phase shift of 180 degrees is relatively
easy to produce at twenty cycles,
while acoustically such a phase delay
would require a path length of ahout
iwenty-five feet. At high frequencies
very large phase rotations may bhe
produced acoustically as compared to
those available with conventional clee-
tronic circuits.

One of the most interesting appli-
cations to which electronic phase-shift
mixing may be put is in the improve-
ment of signal-to-noise ratios in pro-
gram material such as phonograph
recordings. In conventional 78 rpm
shellac recordings it is usually assumed
that surface noise begins to be notice-
able from about 3000 cps upward, This
noise is largely due to small irregu-
larities in the groove. such as caused
by dirt or abrasive in the record ma-
terial. These irregularities tend to
cause the production of an asymmetri-
cal transient when struck by the pick-
up needle. As noted earlier, when the
phase of an asymmetrical waveform
is shifted and inverted and then mixed
with the original signal the apparent
frequency of the waveform will in-
crease. If a 90 degree phase shift is
used prior to inversion and mixing,
this will cause the asymmetric com-
ponents of needle scratch to be dou-
bled in frequency, thus permitting the

Jonuary, 1953

(A) Use of wall reflections to obtiain the
phase-shift mixing. Points b and c repre-
sent virtual sound sources. (B and C) Some
of the possible combinations of multiple
speaker spacing. The basic factor in all
these three examples is to preduce multiple
sound sources at varying distances from
the listener’s ears. (D) Staggering of two
speakers may be used to reduce or elim-
inate undesirable resonances or frequency
accentuations. Separation should be ap-
proximately a half-wavelength at the un-
wanted frequency.

(E) Simple means of securing high frequency phase shift from
speaker in fixed location by means of a small reflecting panel.
provide befter high frequency response for the listener located off the speaker axis.
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This method will

reproduction of sine waves on the re-
cording up to approximatelv 6000
cycles hefore noise interference hegins
to occur. If a 45 degree phase shift
is used this will presumably extend
the noise region to 12000 cps and
above, although in hoth cases it should
be noted that the peak amplitude of
the transicnt impulses will he consid-
erably greater in relation to the musi-
cal sine wave components. This is
offset by the fact that the noise now
occurs in a less audible region and
may bhe casily attenuated by a filter
network.

Several factors should be noted
about a noise-reducing svstem of this
kind. Due to the fact that it alters
the {requency characteristics of tran-
sicnts or asymmetric waveforms only,
it is not clfeetive in reducing noise
such as may be produced by a pickup
with a severe ringing ncedle reso-
nance. Similarly it may alter the
tonal characteristics of certain sounds
in the high frequency region, i.e.,
raising the apparent pitch of instru-
ments such as cymbals, a not unde-
sirable ecffect in reeordings with a
restricted frequency range. Assuming
that a good pickup is used, the au-
thor's experience is that reproduction
from1 conventional shellac recordings
approaches that of vinylite or shellac
with very little abrasive content. Oc-
casional ticks or pops may be noted
but the average background noise
tfends to become a continuous, unob-
trusive, low level sound. As a matter
of interest it might be noted that some
pickup equalization circuits appear to
be similar in operation to the phase
mixing arrangement. In these circuits
inverse feedback is usually applied
cither to the pickup itself or through
some phase-shifting element thus pro-
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(A) Simple phase.shifting circuit. The
phase-shift will equal 45 degrees when
reactance of the condenser is equal to
that of the resistive element. Sections may
be used in series for larger phase shifts.
(B) Type of high frequency equalizer that
is not recommended by author because it
lowers the piich of transients such as nee-
dle scratch. {C) Phase shifting and mixing
system which may be used to provide
variable high or low frequency cut-off.

viding the previously specified condi-
tion of phase shift, inversion, and
mixing.

Some of the circuits that can be
used for phase-shift mixing are shown
in the accompanyving diagrams and
may be used in many different com-
hinations. Similavly it should be real-
ized that many conventional tone con-
trols or equalizer circuits introduce
somc phase shift mixing with results
which may be considered desirable or
not, depending upon the associated

(Continued on puge 152)

(A} Generalized circuit for obtaining phase mixing. The pot. is used to obtain ampli-
tude balance between the out-of-phase components. (B} Circuit for obtaining phase

mixing and inversion.

An audio transformer with the centertap grounded may be

used in place of the triode. if desired. (C} Circuit for obtaining phase shift without

amplitude variation.

(D) Variation of wide-band phase shifting audic circuit.
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MODERNIZING
- THE SCR-21

1 e
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TRANSMITTER
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Step-by-step data on converting a popular surplus

unit to operate cw. on 40 m. at 40 watts output.

By
CARL V. HAYS, weRrTP

INCE the release of the surplus

stock of the well-known SCR-274/N

series of transmitters to the ama-
teur buyer, several articles have ap-
peared on adapting the rig to typical
amateur uses. While excellent in
themselves, most of the information
left much to be desired, from our point
of view.

From working with the Jjittle trans-
mitters during most of the war vears.
we had naturally given some thought
to how easily they could be converted
to a complete c.w. rig. with a mini-
mum of work and cost. Featuring a
siniple, stable v.f.0., parallel beam-
power output tubes (the equivalent of
807’s), with neatness and compactness,
they were a natural.

The BC-459A, with coverage from
7 me. to 9.1 mc.,, was our choice, since
the 40 meter band is our primary c.\w.
favorite. Other than for the difference
in frequency involved, the BC-696A
(3 me. to 4 mc.) is also an ideal ham
rig, and either will respond to similar

Front panel view of the converted SCR-274/N transmitter.
Read instructions carefully before starting disassembly.

treatment, giving ecither full 80-meter
or 40-meter coverage, as may be de-
sired.

Setting our shiny, brand-new BC-
459A on the bench, we lit a pipe, and
started looking and thinking. The
photos will give a quick, clear picture
of the final result envisioned, and it
was surprising how little time and
effort were required to achieve the
desired results. A meter, a dial, a
phone jack, an r.f. choke, and a con-
denser were all the new parts required
to give a neat-looking, smooth work-
ing 40-meter rig, for a ridiculously
small investment.

Removal of the top and bottonm cov-
ers is the first order of the day. With
the innards exposed, we remwoved all
tubes (for safety’s sake) and then
carefully removed all three tuning
and padding condensers helow the
chassis. including the dial assembly.
A small Bristo wrench makes this a

Underchassis view. A neat job will result if author’s instructions are followed.
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quick and easy operation, since the
gears are secured to the shafts by this
type of screw. From the top of the
chassis we removed the final tank eoil,
the antenna loading coil, and the asso-
ciated hardware,

Next step is the removal of the an-
tenna relay (immediately above the
antenna loading coil) and the power
retay (located below the chassis). The
antenna feedthrough insulator also
comes out, as well as the removable
calibrated window on the panel.

The next step involved paralleling
the filaments, since these rigs original-
ly operated from a 28 volt source. In-
spection of the wiring diagram will
show how easily this can be done, In-
volving only two actual wiring changes.
Removal of the relay wiring facili-
tates this step.

Since the crystal furnished with the
unit in question is an 8000 kc. one, we
had no further use for the tuning eye
stage (1629). so no effort was made to
utilize it. Removal of its plate drop-
ping resistor was a simple means of
eliminating this stage. Reference to
the diagram will show all wiring
changes. as well as the pin numbers
in use in the modified version.

With the wiring changes out of the
way, the next step was mounting the
oscillator tuning condenser C. a 70
wefd. dual-bearing job (Jolinson). This
particular condenser is almost ideal for
the critical job. and is recommended
highly. Not only is it a ruggedly built
and smooih operating thing, it just so
happens that its mounting feet and
its shaft-center-to-chassis measure-
ments make an easy job out of adding
it to the circuit.

Since its mounting involves go0ing
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into the oscillator shield can area (10
get the holes drilled for the feet)
vou will find it will fit with a mini-
mum of headache. While the oscilla-
tor shield is off, the following steps
are carefully done to the stage itself:
extend the grid-lcak condenser lcad,
taken from the original oscillator tun-
ing condenser lug, up through the
chassis hole, and solder it to the top
of the coil (junction of coil and oscil-
lator bandset condenser in the shielded
area). This is necessary, since we are
going to tap the new oscillator tuning
condenscer across part of the coil only,
forr bandspread purposes.

Next step is the soldering, with
short rigid leads, of an auxiliary 50
uufd. silver mica or ceramic condenser
C, across the bandset condenser. This
is not an absolute necessity, but better
bandspread is obtained with its addi-
tion. Its use is optional, but recom-
mended. Now is a good time to loosen
the Bristo screws holding the arm of
the rotor clamp on the bandset con-
denser, and turn it full in, re-locking
securely.

Final step in re-working the oscil-
lator is the soldering of a rigid length
of bare hook-up wire from the stator
of the 70 wpufd. tuning condenser C.,
to the fifth turn from the top of the
oscillator coil. This spreads 40 meters
over about 80% of the National MCN
dial, and gives plenty of bandspread
for spotting frequency.

The indispensable grid-dipper is a
handy thing to have about this time,
but calibration can wait, if necessary,
until power is applied, checking
against the station receiver.

Comes now the final amplifier work,
and here unfortunately a hit of hack-
sawing i$ a must, in order to utilize
the former final amplifier ganged 1un-
ing condenser for our purpose. Care-
fully saw around the frame of this
condenser just below the gear drive
support arms that hold the worm gear.
It is a nuisance, but look at the dough
you save, and the pvrex-ball insulated
condensers of the SCR-274 are worth
the effort alone, besides the monetary
saving accomplished,

With this done, it will be found that
this condenser will fit nicely to the
left of the chassis, topside, immediate-
Iy behind the panel. In its duplicate
position on the right will also fit the
former final amplifier padding con-
denser. An extension for its shaft will
be found nccessary, in order to fit it
with a knob. Spot and drill holes in
the panel to clear the two shafts (the
pancl referred to is the scrap picce of
aluminum shown in the panel photo
which is bolted to the front of the rig,
flush with top and hoth sides). The
two condensers are mounted to the
side lips of the front pane! by mcans
of Y:» screws, tapping into the already
existent holes in the condenser frames.
Be sure and allow for the 2% in.
meter mounting hole during this proc-
ess, since there is just cnough room
for all of them to fit.

Using the former clearance hole for
the previous dial as a marker point,
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3 COND. QLD Pa.
3 PADDER
i COND.
NEW SCR-274/N CIRCUIT {4}
SUGGESTED POWER SUPPLY (8) N
6.3v. —_L. 6
— *
{POLARIZE WINDINGS 5 0 ¢
n 63v. FOR 12.6v.) 06 3
3 ve
CH2 003 2
! Ri =
0D3
3
&4 2R2
Fi

R\—7500 6hwy 25 w. nirenound res,

R.—50,000 ohm, 50 w. wircnound res. (with
shider)

C,—30 ppfd. silver mica or ceramic cond.

Cr—?0 uutd. var. cond. { Johnson 70F30)

Cjy. C,—8 ufd.. 600 v. elec. cond.

Jv—Key jack

Fy—5 amp. line fuse

Si, S—S.p.s.a. toggle sw.

T,—I'oner irans. 500-0-500 ». @ 200 ma.; 5 ».
@ 3 amps.; 6.3, @ 3 amps.; 6.3 v. @ 3
amps.

CH,, CH.—10 hy., 200 ma. filter choke

M—0-250 ma. d.c. meter

RFC\—2.5 mhy., 250 ma. r.f. choke

Parts not idensificd are in the oviginal wunit

(A) Diagram of SCR-274/N showing required changes. (B) Suitable power supply for unit.

lay out your oscillator tuning con-
denser shaft center-point, and file or
punch the panel to accept the MCN
dial assembly drive unit. Some addi-
tional chopping of this unit opposite
the factory cutting will allow it to fit
nicely under the chassis. Ten minutes’
work will do the trick, and the result-
ing operation will justify if.

Retrieve the mounting lugs from
the former final amplifier tank coil
assembly, the 1625 plate clips with
the parasitic suppressors attached, and
using the lugs, mount the former an-

Top chassis view of converted unit. A

tenna loading coil {minus, of course,
its slider assembly) in the spot for-
merly occupied by the old tank coil.
Careful use of short bits of the old
tank coil wire, soldered to the lugs,
and inserted in the convenient holes
found in the ceramic form ends, will
secure it rigidly and quickly to the
chassis.

Make up, from the former mica 1625
plate bhyvpass condenser and the two
plate clips, and a 2.5 mhy. r.f. choke
RFC,, the parallel feed system shown

(Continved on page 125)

compact. stable unit for ¢.w. is the result.
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Macs RADIO
SERVICE SHOP

By JOHN T. FRYE

O

I

his noon hour. so he was a little

late getting back to his service
shop. When he finally did step in out
of the raswv January wind, the outer of-
fice was empty; but he could hear
Matilda Perkins, the oflice girl, gig-
gling like a high school freshman back
in the service department. Walking
softly across to the door, he opened it
upon a strange sight.

Barney, his assistant, was sitting
cross-legged on the service bench, his
red thatch of hair concealed beneath
an improvised turban of paper towels.
In his left hand he clutched a smalj,
misshapen doll, and with his right
hand he was repeatedly thrusting a
sharp seribing tool into its soft body.
All the while he kept muttering to
himself in a low monotone. Maiilda
was perched on a service hench stool
in front of him trying to stop her al-
most hysterical laughter by cramming
a handkerchief into her mouth.

“What's with Balmy Barney now?”
Mac asked her.

“He's getting rid of his inhibitions,”
she managed to gasp.

“I never thought he had any.” Mac
said: “but how does all that help?”

“le read in a magazine that chil-
dren often can be freed from their se-
cret hates and angers by allowing
them to deface and destroy pictures
of people they dislike,”™ Matilda ex-
plained, wiping her eves. “He says if
that's good for kids it ought to bhe
good for him. too; so at noon he bought
that kit of modeling clay and made
that little man-figure that stands for
all the manufacturers. engineers, and
production men who dream up radio
and TV sets that are hard to service.
Now he's punishing this effigy and so
ridding himself of a suppressed desire
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MAC had to stop at the bank during

THE WORM TURNS —AND SQUIRMS

to commit mayhem on the persons of
these men.”

“Sounds like witchcraft to me,” Mac
commented as he sat down on the
other service stool and picked up a
lump of the colored clay.

Like most good Irishmen, Barney
Gallagher had a little of the ham
(sock-and-buskin as well as key-and-
milke variety) in him. and he was play-
ing this scene to the hilt and way
bevond-—say ahout half-way to the el-
bow. He had sat silent with his chin
on his chest like a brooding Buddha
during this exchange bhetswveen his boss
and Matilda, but now he took up his
sing-song chant again:

“So you will run leads from a set
down through a hole in the cabinet
shelf and then solder them to the
speaker so a man has to use a solder-
ing iron just to get the chassis out,
will you? And how about that busi-
ness of stapling loop antennas into
console cabinets? Too cheap to use a
couple of wood screws, aren’t you?
But when it comes to putting backs
on console and TV cabinets you don't
mind using screws. Oh no! Then you
throw in one about every two inches
so a poor guy has to take out a whole
hatful of them just to change a tube.
Speaking of antennas, my bucko, this
jab is for cementing a loop inside a
plastic cabinet and then using short
leads soldered to chassis connections
so a party can’t even pull out the
chassis and turn it over without break-
ing those solid-wire leads. Why
couldn’'t vou fasten the loop to the
chassis where it belongs? You knew
that putting the chassis back into the
case. into the field of the loop, would
upset any alignment done outside; vet
you made no provision for reaching
the alignment screws with the set in
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the cabinet. Another prize crock you
have pulled is in mounting a loop with
its turns wound in a horizontal plane.
You certainly should know that the
only way a customer can pick up any
but the stronger vertically-polarized
signals on that loop is to turn the set
on its side.

*“This gouge is for the crimes you
have committed in the name of dials
and dial-drives. Take the case of those
transparent dial covers that are riv-
eted to metal or celluloid backing
plates with only room for the pointer
to move in between, How do you think
the technician is going to clean those
dial covers? Do you think he is going
to remove and put back all those eye-
let rivets each time, or did you intend
for him to replace the whole works
every time the cover got dirty?

“Another thing: are you tryving to
sec how much vou can overtoad a poor
little dial cord? You rig up contrap-
tions requiring the dial cord to turn
the tuning condenser, work a slug-
tuning assembly, move a pointer back
and forth, and revolve forty-cleven
pulleys besides—and sometimes you
are too tight even to use wooden pul-
leys! You know that cord will statt
slipping on the shaft before the set is
out of the store a month. If you can’t
make the thing work longer than that,
how o you expect the technician to
do s0?

“Take that and that for the things
vou have done with record changers!
Only a bird with malice in his heart
would ever design a changer that
must maintain tolerances and clear-
ances to a few thousandths of an inch
and then malke the thing out of warp-
ing. wearing pot metal. All you want
to do is get the thing out of the fac-
tory. A lot yvou care if it is impossible
to keep in adjustment in the field.
You prove that again by cooking up a
changer design that taxes every last
ounce of power of the phono motor.
When everyvthing is clean and brand-
new, the motor barely has enough
power to complete the change cycle;
but as soon as a little gum forms in it
and the drive wheel loses a tiny bit of
its traction, the motor no longer can
do the job. You never thought of de-
signing in a little reserve of power,
I presume.”

Barney stopped for breath, and Mac
reached over and took the sharp-
pointed scriber out of his hand.

“Let me try a little of this voodoo
stufl,” he drawled as he held up a lit-
tle figure he had molded from various
colored bits of clay while Barney was
talking. “Now this little figurine
stands for a few technicians I have
known in my time and who have got-
ten into my hair more than somewhat
in that period.”

“The first sharp prick we give you,
my friend.”” Mac said to the little clay
doll, “is to deflate your ego. I often
hear you heaping fine scorn on radio
and television manufacturers for the
mistakes they have made. You never
give these men any credit for having

(Continued on page 101)
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Compiled by KENNETH R. BOORD

Jersey, for this data which he re-
ceived from officials of Radio Re-
public Indonesia, Djakarta, USI:
Overseas Service YDF, 11.770, 100
kw., Djakarta (Java), beamed to In-
dia, Middle East, Europe (may be
used during European winter); YDC,
15.150, 50 kw., Djakarta, beamed with
Antenna 1 to Australia, Antenna 2 to
China, Antenna 3 to India-Europe;
YDB2, 4910, 1 kw,, Djakarta; YDB3,
7.270, 7.5 kw.. Djakarta. beamed to
Indo-China; YDE, 11.770, 75 kw.,
Djakarta, beamed to West Coast USA.
Home program i Indonesian-—YDB,
2.260, 1 kw,, Djakarta; YDB2, 4.910, 1
kw., Djakarta; YDF. 6.045, 100 kw.,
Djakarta; YDO, 9.585, 50 kw., Dja-
karta.
Second home program—YDD, 3.205,
1 kw., Djakarta; YDB3. 7.270, 7.5
kw., Djakarta; YDE, 11.770. 7.5 kw.,,
beamed to Sumatra; YDE, 11.770, 7.5
kw. beamed to East Indonesia.
Other domestic outlets— YDAZ 2415,
150 w., Bandung (Java); YDA, 3.390, 3
kw., Bandung; YDA3, 4915, 150 .,
Bandung; YDAG, 2.390, 100 w., Tjire-
bon (Java) is relay station for Ban-
dung; YDJ, 7.060, 7.5 kw., Djogjakarta
(Java); YDJ2, 7100, 1 kw, Djogja-
karta; YDJ3, 2.450. 300 w., Djogja-
karta; YDG, 6.170. 3 kw., Surakarta
(Java); YDG2, 2300, 100 w., Sura-
karta; YDI, 3.240, 1.2 kw. Surabava
(Java); YDI2, 3980, 5 kw., Surabava;
YDI3, 2467, 300 w., Surabava; YDH,
2.500. 150 w., Semarang (Java). YDII2,
3.945, 1 kw.,, Semarang; YDG6, 2370,
300 w., Madiun (Java) which is relay
for Surabayva; YDI6, 2335, 300 w.,
Djember (Java) is relay for Syrabaya;
YDU, 4.840, T kw., Denpassar (Bali);
YDQ, 3.365, 300 w., Makassar (Cele-
bes); YDQ2Z, 9550, 8 kw., Makassar;
YDQ3, 7.295, 300 w., Makassar; YDR,
4865, 1 kw. Ambon (Moluccas);
YDR2, 2420, 150 w., Ternate (Moluc-
cas) is relay for Ambon; YDS, 3.230, 1
kw.. Manado (Celebes): YDO, 3.380, 1
kw., Bandjarmasin (Borneo); YDO-2,
5960, 1 kw., Bandjarmasin; YDN,
2.350. 300 w., Pontianak (Borneo);
YDK, 4855, 1 kw., Palembang (Su-
matra); YDL2 2320, 300 w., Padang
(Sumatra); YDL, 3.960, 1 kw., Padang;
YDM. 3.270. 300 w., Bukittinggi (Su-
matra); YDM2, 5.030, 1 kw., Bukitting-
gi; YDP, 4930, 1 kw.. Medan (Su-
matra); YDP2, 3.350, 300 w., Medan;
YDP3, 7.240, 7.5 kw.. Medan; YDN,
2390, 100 w., Kotaradja (Sumatra).
Radio Republic Indonesia officials

THANKS 20 1o Simon Scheiner, New
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listed transmitting hours for the
Home Service as weekdays 1730-1943,
2330-0215, 0430-1030; Sundays and
holidays 1830-0213, 0430-1030. Overseas
Service as 0600-0700 English for Au-
stralia (YDC) and Malava (YDB2):
0700-0800 Chinese for China (YDC)
and Malaya (YDB2); 0800-0900 Arabic
for Southeast Asia (YDC, YDB2):
0900-0930 Urdu for Pakistan (YDC)
and Malaya (YDB2); 0930-1030 Eng-
lish for India-Pakistan (YDC) and
West Coast USA (YDFE); 1030-1100
Hindi for India (YDC) and Malaya
(YDB2); 1030-1130 French for Indo-
China (YDB3) and Malava (YDB2):
1100-1200 Arabic for Middle East
(YDF7, YDC); 1200-1300 French for
Middle East and Europe (YDF7T,
YDC); 1300-1400 Dutch for Europe
(YDF7, YDC); 1400-1500 English for
Europe, New Zealand (YDF7, YDC).
#* * *

Radio Club Notes
Jupan — The Japanese Short-Wave
Club, P.O. Box 29, Sendai, Japan, is
now issuing a monthly house organ
that is entirely in the English lan-
guage. Editors are Kenro Wada and

{Note: Unlesg otherwise indieated. all time is
expressed in American EST: add 5 hours for
GCT. *News™ refers to new=eas18 in the Englizh
language. In order to avoid confusion. the 24
hour clnck has been uzed in desisnating the times
of broadeasts. The haurs from midnight until
noon are ghown as 0000 te 1200 while fram 1
p.m. 16 midnight arc shown as 1300 1o 2400.)

The symbol "V following a listed frequency
indieates “varying”  The station may olerate
eithier above ar belaw the frequency given. A
means frequency {g approximate

This young DX-er is Roland Engberg of Swe-
den. He is a contributor to the ISW DEPART-

MENT and one of the "most valuable’” con-
tributors to “Radio Sweden’s” DX program.
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Welcomes members

Akira Ogawa,
from all over the world.

Sweden — QRA of Malmo Kortvags-
klubb (The Mahmno Short-Wave Club)
is Fack 7026, Malmo 7, Sweden. This
club’s house organ, “Malmo DX-aren,”
is published in Swedish and English.

USA - The Universal Radio DX
Club, 21446 Birch St., Hayward, Calif,,
observed its 19th anniversary when it
issued its December 1 bulletin.

The amended hy-laws and constitu-
tion of the Newark News Radio Club
have been compiled in attractive book-
let form by Peter J. McKenna. Albu-
querque, New Mexico, vice-president,
and the publication has been sent to
all members of the club. James J.
Hart, former short-wave editor for
NNRC, headed up the By-Laws Com-
nmittee. Your ISW DEPARTMENT
editor recently was honored with a
“Member of the Month” citation from
NNRC.

* * ®
This Month’s Schedules

Afghanistan — Radio IKabul, 9975, is
noted weekdays around 1135-1150; on
Sundays extends sessions with a lis-
teners’ request program to around
1215. Wishes to receive reception
reports; hopes soon to put in two new
high-powered transmitters; is trving
to trace sources of QRM to present
9975 channel. (Pearce, England) Re-
ports may be sent to Director of Eng-
lish Programs, Kabul Radio, Post Box
24, Kabul City, Afghanistan, or to
Edris Ali Shah, London Agent, Kabul
Radio, 134, Fellows Road, London,
N.W. 3, England. (ISWC, London)
Kary, Pa., has received word from the
London Agent that the station hopes
to have “at least one 100-kw. trans-
mitter” in use before long.

Albunia—Radio Tirana, 7.852A. has
strong signal ending broadcast in
French, 0100, then closes down.
(Pearce, England) Is heard in USA
now with news 2345 (Stark, Texas,
others) And is sometimes audible to
fair during 1600 news. (Kary. Pa.)

Algeric—Radio Algerie has nioved
from 6.145 to 6.160 for Arabic trans-
missions; heard sometimes to around
1800. (Karv, Pa., others) Niblack,
Ind.,, notes the 9.57 outlet 1730-1800
with French session.

Andorra — Radio Andorra, 5.990,
noted 1730 when identified in Spanish.
(Croston, Pa.)

Anglo-Egyptian Sudan—Radio Omi-
durman sent schedule as Arabic 2315-

(Continued on puge 82)
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lator.

Fig. 1. Front cabinet view of home-built audio oscil-
The dial scale on author’s unit is nonlinear
in the interest of simplicity but may be made linear.

electronic experimenter finds neces-
sary in his hobby (the first is a good
v.t.v.m.) is usually a variable audio

THE second instrument the average

oscillator. The usefulness of a good
audio oscillator is hard to overrate; it
can be emploved for tasks as mundane
as determining frequency response; as
expedient as code-practice signal, or
variable b.f.o.; as unusual as deter-
mining the operating time or contact
bounce of relays. Unfortunately, a
really good oscillator costs money. Al-
most equally important for the apart-
ment-dweller, it is large and difficult
to store in the hall closet.

The desire being felt, and the major
conditions known (lack of space, lack
of money). the only way out was to
design and build an oscillator with
whatever could be begged. borrowed,
or salvaged. Optimistically, it was
to be the equivalent in performance of
a certain well-known laboratory stand-
ard. Blissfully confident in what luck
and sweat could do, a list of specifica-
tions was set up as follows: 1. Cost—
as close to nothing as possible; 2. Size
—to be housed in a 5 x 6 x 9 inch
box; 3. Range—20 cps to 200 ke. in
four decaded ranges; 4. Stability—
zero drift under anv conditions; 5. Dis-
tortion—zero; 6. Amplitude—constant;
7. Components—non-precision; and 8.
Calibration—one-time only.

Despite the optimism, the resulting
circuit to be described comes surpris-
ingly e¢lose to the ideal. Two of these
instruments were constructed initially
and have been in operation for over
a year; a third was recently Dbread-
boarded by a very critical enginecer
and checked by means of a CRO
against a commercially-built oscilla-
tor guaranteed to have less than %%
harmonie distortion. There was no
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measurable distortion in the bread-
board circuit. (This method of check-
ing distortion will be deseribed later
for those interested.)

During the developmental period a
number of different eircuits were con-
structed and tested. including the
heterodyne, the phase shift, the
bridged-T, and the Wien bridge cir-
cuits. All of these have been described
at one time or another in this maga-
zine. Without discussing the “why's”
and “why-not's,” the circuit used was
a modified Wien bridge, with a dual
10.000 ohm potentiometer as the vari-
able element.

To anyone familiar with v.f.o's the
previous sentence packs a whale of a
lot of information. In the first place,
textbooks and constructors alike frown
on the dual or triple pot. as a frequen-
cy-varying elemient, principally citing
the non-tracking characteristic of such
pots., with variation with age and tem-
perature running a close second. Let
it be said once and for all that the
non-tracking bugahoo is seriously
overrated; in this circuit the resist-
ances have been deliberately un-
balanced by 5% with no change in
amplitude or waveform, and only a
slight shift in frequency.

Fig. 2. Characteristic of a 3-watt, 117-velt
bulb. The bulb acts as a feedback control.
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By C. R. GERBER

This unit, housed in a 5" x 6" x 9" box, uses
standard parts, covers 20 cps to 200 kc. in

four ranges, and requires no re-calibration.

Since the device must be calibrated
in any event, this is no drawback. This
highly-touted warning is the result of
trying to use high-resistance carbon
pots.; use of a low resistance, ‘wire-
wound unit sidesteps this difficulty.

The small value of resistance adds
one very important feature: stability.
To tune the 20-200 cps range, 1.2 ufd.
is needed. As many radio amateurs
know, the stability of an LC-tuned cir-
cuit is inversely proportional to the
LC ratio, for condensers are by nature
more stable elements than coils. The
situation is precisely similar for RC
nets. Most commercial oscillators for
the audio ranges use RC nets for the
tuning element, employing 4-gang
variable condensers. Hence, it may
be observed that the frequency shifts
when the hand is brought near the
dial, unless the instrument is unusu-
ally well shielded. The ecircuit being
discussed is so stable that a finger
may be placed on the oscillating grid
without disturbing the frequency.

Also in the key statement lies the
limitations of this circuit; use of a
linear pot. as the variable element
means a very nonlinear dial calibra-
tion. There are two electrical meth-
ods known to the author to minimize
this, and one mechanical malkeshift
which will not be discussed. Neither
method was employed in the initial in-
strument, and it has operated so satis-
factorily that no effort has been made
to alter the circuit.

Theoretically, the limiting high fre-
quency of this circuit occurs when the
inductive reactance of the pot. be-
comes an appreciable fraction of the
total impedance; practically, however,
extreme care is required to reach 2.0
me., with 200 ke. as an easily obtained
value. Above this frequency the am-
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ptitude falls off due to the increasing
shunting effect of tube and wiring
capacitance. With the tubes and cir-
cuit constants indicated, 1.0 mc. repre-
sented the upper limit, and the com-
pleted unit was not extended beyond
200 ke.

The circuit and component values
are shown in Fig. 3. Figs. 5 and 6 show
top and bottom views of the completed
unit without the case to indicate the
parts layout. The tuned-circuit con-
densers are in the shielded box at the
rear of the chassis. The layout is not
critical unless the extreme range of
frequency is desired. Likewise, none
of the components are precision. How-
ever, if single-dial calibration is de-
sired. the condensers must be hand-
picked. Don't let this discourage yvou;
when constructing the two original
units selection was made from stand-
ard-value condensers. Five each of the
1.0, 2.0, and 5.0 values from 100 xxfd. to
1.0 #fd. were obtained and measured
on a capacitance bridge. Two sets of
decaded pairs, matched within %% in
pairs and 1% in decades were assem-

bled. An illustration of the method

follows:

Nominal: 1.000 0.200 0.010

Measured: 1.012 0220  0011S
1.004  0.217  0.0110
0.962  0.195  0.0102
0.980  0.191  0.0096
0.977  0.188  0.0089

These values were from a random

selection of five as taken from stock;
note that the measured values arec
both above and below the nhominal
value, and vary as much as 20% from
the nominal value.

For a 10,000 ohm pot., and a dial of
exactly 180 dcgrees rotation, 6666
ohms is the maximum resistance to be
used, corresponding to 20 cps. The
necessary value of capacitance is then
1200 ufd. Therefore two 1.200 pfd.
condensers must be assembled. Exam-
ining the list, the following possible
combinations will work:

B c D E
1012 1004 0982  0.980 0.977
0188 0195 0217 0,220 0.220
1200 1199 1199 1.200 1.197

Of these, 4 and D are the obvious
choice, with B and C as second choice.
However, A and B could be used to-
gether with only 0.1% unbalance. and
even the worst case of 4 and E would
result in only 0.3% unbalance—which
is notably better than the 19 to be ex-
pected from precision condensers cost-
ing five times as much. The other
decade values are built up in the same
manner, always trying for the best
balance between pairs, and accurate
decading.  Usually such balance can
be obtained with two condensers each,
as demonstrated, although in some
cases a third may be necessary. If
more than three are required, try
some other combination.

Now this is work. hut mainly paper
work, juggling the measured values
until the desired precision is attained.
A capacitance bridge such as the Gen-
eral Radio capacitance bridge is a ne-
cessity, and the use of one can usually
be obtained from a local firm, technical
school, or university. A total of sixty
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R, R.—660 ohm, V5 w. res.

Ro R\—Dual 10.000 ohm wmirenound pot.

R:—2400 ohm, Vi ». res. (may have to be od-
justed)

R.—200 ohm, l/i w. res.

R—7500 ohm, /3 w, ses.

Ry—22,000 ohm, V3 ». res.

Ry—1 mcgohm, Yy w. res.

Ry16—27.000 ohm, V5 w. res.

R —10.000 ohm wirewonnd pet.

R, — 1000 ohm, V3 », res.

Rie—100.000 ohm Vi w. res.

Ry, —50.000 ohm. pot

Ris, Ris—470,000 ohw, Vz w. res.

Ries Ry—30,000 ohm, V3 w. res.

Ri;, Ro—2500 ohm., 5 ». nirewound rest. (can
be raned to obtain 150 volts across 0A2
tube)
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vig | 34 | e 03
v2y [ 150 |3e 37
v2g [ 87 |-1em 20

W VARIES
I *+H0v *150V,

T ¥ AC

Cio—.1 ufd.. 400 v, cond.

C,,—8 ufd.. 150 v, elec. cond,

Cy—+40 ufd., 150 3. elec, cond.

Cy-C —8 8 pfd., 250 », clec. cond.,

C,-—8 ufd.. 150 v, elec. cond.

Ci-C—8/8 ufd.. 250 +. elec. cond.

PL—3 =, 117 v. Mazda lamp

T,—Midget type power trans. 220-0-220 v, @
350 ma.,; 6.3 ». @ .6 amp.; 252 v. @ .5
amp. (Stuncor PC-8417)

T.—Power trans. 24 v. to 180 v. (wired back-
wards—see text)

T —Fil. trans. 117 v. to 24 v. @ 1 amp. (Sce
text)

S, —D.p. 4-pos. switch

SRy SR.—75 wa. selenium rectifier

V.. V.—124U7 tube

Vi Vi—0A2 tube

V,—6X4 tube

Fig, 3. Complete circuit diagram covering the low-cost audio osciliator,

condensers of standard values is still
considerably lcss expensive than pre-
cision components, and those not se-
lected can be used in other applica-
tions less stringent in their require-
ments.

The basic valuc of capacitance (1.2
#fd. in the previous example) is set
by the maximum resistance and the
dial angle desired. In the original
model, 1.2 wufd. was the bhasie valuc
since 180-degree coverage was desired,
using a 10,000 ohm pot. The poten-
tiometer winding covered 300 degrees;
180 degrees corresponds to 6000 ohms.
Since this is the maximum resistance
of the pot. that will be used, it cor-
responds. in turn, to 20 cps. With zero
pot. resistance, the dial will have cov-
cred 180 degrees, and this must cor-
respond to 200 cps. Of course for 200
cps and a 1.2 ufd. condenser, the re-
sistance must he 600 ohms. This must
be a fixed resistor in series with the
potentiometer. The total resistance
for 180-degrce rotation will then be
6000 plus 600, or 6600 ohms. This, in
turn, makes the fixed resistor value
660 ohms-—this see-saw could be con-
tinued as far as desired. To a reason-
able percentage of accuracy. the fixed
resistor should be 666 ohms, and 6666
ohms as the total resistance at 180-
degree rotation. The value of capaci-
tance is then found to be 1.2 ufd.,
which has a reactance of 6660 ohms at
20 cps.

It should be pointed out that it is
not necessary to use this exact value
of capacitance if a dial angle of
slightly more or less than 180 degrees

www americanradiohistorv com

is permissible, nor if the decaded fre-
quency can be other than 20 cps. In
fact, the second unit constructed was
based on a 18 cps decade, since of
the original five sets of condenscrs a
sccond matched pair of 1.200 pfd. could
not be constructed easily after the
first pair has been removed. The bhasic
value of capacitance for this oscillator
was 1.34 efd. Also, the linear pot. is
not necessary; in fact a nonlinear pot.
would be an advantage in rectifying
the dial spacing. Finally, the 10 to 1
decading is not essential; a 3-to-1 span
would be considerably bhetter as far
as dial spacing is concerned. This
means twice as many condensers and
switch points, but the added cost is
small if the nonlincar dial is a par-
ticular disadvantage. The method out-
lined can be applied just as easily
with these modifications in the design.
The purpose of this article is not so
much to describe one particular de-
sign as to outline methods of designing
an oscillator to fit the user’s individ-
ual nceds and desires.

The extreme stability afforded by a
low-impedance tuning circuit has an
attendant disadvantage. A glance a1
the circuit shows a two-stage RC-cou-
pled amplifier with connecting posi-
tive and negative feedback loops. The
difticulty appears when trying to cou-
ple the low-impedance positive feed-
back circuit to the plate of the second
tube. The low-impedance value is bad
enough. although this may be over-
come by proper design; however, add-
ing a 10 to 1 variation in impedance
(frequency) causes an amplitude
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Fig. 4. Curve showing incremental resist-

ance which governs action of the 3-watt lamp.

variation of 20 db. Without a com-
plex circuit addition, it is impossihle to
hold the oscillator output ¢ven reason-
ably constant. The amplitude-con-
stant feature is the function of the
3-watt lamp in the cathode circuit of
the first tube. representing a variable
resistive clement. But it will perform
this function over a very limited
range of voltage—more like 3 db than
20 db. Therefore a means had to be
deveioped to keep the oscillator out-
put reasonably constant before the
feedback lamp added its correction.
The means developed makes the oscil-
lator a usable instrument, and adds
a second feature of a low impedance
output with no extra complexity. The
means referred to is the insertion of a
cathode-follower after stage two, tak-
ing the feedback loops around the
cathode follower, stage three. At the
same time the cathode resistance of
this stage is made a potentiometer,
the arm of which is the low-impedance

Fig. 5.
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Top chassis view of the home-built audio oscillator,

output tap (approximately 500 ohms)
and also acts as a vernier control for
stage four. The last stage is merely
an amplifier, and serves no other func-
tion. The output from the low im-
pedance tap is 3.0 volts r.m.s, maxi-
mum; over 20 volts r.m.s. is available
at the high impedance output, with an
impedance of approximately 25000
ohms.

The cathode follower. with an out-
put impedance of less than 500 ohms,
will allow a load variation (the tuned
circuit) of from R, — 00 to R.= 500
ohms before the amplitude decreases
to ', which is 6 db, voltage-wise. The
feedback lamp can now handle the re-
maining correction; amplitude is con-
stant = 2 db, from 20 cps to 200 kc.

The tubes used require no selection

-in fact, almost any triode will oper-
ate as the oscillator —a 12AUT is speci-
fied, but a 12ANXT may be used with a
slight change in the fecdback resist-
ance. To take advantage of the am-
plitude stability of this circuit, a
regulated power supply is desirahle,
most easily accomplished with a VR
tube. The current drain is surprising-
ly low, so that the oscillator may not
need a separate power supply. How-
ever, for those who desire a self-con-
tained unit. two circuits are suggested
in Fig. 3. The first employvs a 6X4
tube, ptus transformer and filter. The
second is more compact, being a full-
wave voltage doubler with double
transformer isolation from the line.
Two 6, 12, or 24 volt transformers are
operated with the low-voltage wind-
ings interconnected, the two 12-volt
tube filaments being appropriately
connected, The “B” voltage is derived
from the high-voltage side of the re-
versed transformer. This arrange-
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ment permits grounding one side of
the “B” supply, and one point of the
filament string, and provides very ef-
fective shielding from spurious noise
voltages generated on the 117-volt
power line, as well as keeping the
oscillator signal off the line. Although
this point is seldom mentioned by most
authors, it is surprising how an audio
signal can ooze its way along the
power line to some other device oper-
ated on the same branch.
Transformers T: and 7. used in the
actual construction of the oscillator
were specially-built units that were on
hand. As far as it was possible to
determine, there are no direct replace-
ments for these units. For transformer
T, the commercial unit which comes
the closest to meeting the specifica-
tions is the Stancor P-6169. Its rating
is 117 volts primary to 25.2 volis @ 1
amp. secondary. This is slightly higher
than the 24 volts desired but can be
used directly without dificulty,
Transformer T. is not replaceable.
If vou are in a position to do so. you
could have the transformer built to
your specifications. It is possible, how-
ever, by removing turns, to use the
same transformer as is used for T.. In
reworking this transformer, remove a
sufficient number of turns from the
low-voltage winding until the required
180 volts are obtained across the high-
voltage winding. When checking this
voltage, it is advisable to connect the
transformer in the circuit as shown in
Fig. 3. This removal of turns requires
some skill and, in the event that the
transformer used is not conservatively
rated, may cause overheating.
Because of this “custom” aspect, it
is recommended that the alternative
(Continued on puge 123)

Fig. 6. Bottom view of unit showing layout of component parts.
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MAKESHIFT
REPLACEMENT
PICTURE
TUBE

Use RAYTHEON TELEVISION PICTURE TUBES &
They're Right for Sight . . . and Right for You .. . and Always New!

Are you sticking your neck
out on Picture Tubes?

You are if you’re using makeshift replacements instead of brand
new tubes. You may think you’ll save a little money but you could
lose your good reputation. Play it safe. Use the wbes that are

given 101 rigid quality tests and checks to insure their electrical
and mechanical perfection . . .

TELEVISION PICTURE TUBES

These brand new tubes, the precision products of a multi-million
dollar corporation, are creating satisfied customers with their
superb performance wherever they are installed. And this quality
performance is enhancing the reputa-
tion of the Service Technicians who in-
stall them. Protect your future with

RAYTHEON TV PICTURE TUBES.

RAYTHEON MANUFACTURING COMPANY

T RAYTHEON MAKES ALL THESE:

January, 1953
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easy-to-vse
packaged
tv
service
information—
it’s
complete...
accurafe...

facfory-

authorized—

at

your

jobbers

NOWseee

only
$2 per pack

*dependable replocemenl
pasts lisling beginning
with Pack 57

Josw | Qg

PUBILISHER, INC i

480 Canal Street,

29-WATT UTILITY UNIT

By
GEORGE ANGLADO

Details on a versatile ham item that can be used as a

crystal oscillator, straight

ERE'S a neat little unit that the
author built about two years ago

which is still giving good service.
The unit can be used as a 20-watt
crystal oscillator on 160. 80, or 40 nme-
ters or it can be used as a 25-watt
straight amplifier on any amateur
band from 10 to 160 meters, or it may
be used as a 20-watt frequency doubler
on any band from 10 to 80 meters.

When used as an amplifier, the unit

may be either link-coupled or capac-
ity-coupled to the exciter tank. When
used as a crystal oscillator, the crystal
is plugged into the two soclket holes as
indicated in Fig. 1.
connections are used when the unit is
capacity-coupled.
porate a jumper so that when one is
plugged into the grid socket the
tuning condenser (the 100 w#pxfd. mid-
get) is cut into the circuit.

The same two

The coils incor-

We have used rcady-made plug-in

coils of the 50-watt, end-link type and
have added the jumper to these units.
Duplicate coils are not required for
the grid and plate as the plate tank
malies use of the coil designated by
the manufacturer as being usable on
the next higher frequency band (ex-
cept on 10 meters).
higher value of “Q” in a single-ended
plate tank circuit.
“10-meter” coil is used in the plate
circuit since a “3-meter” coil requires
an excessive amount of capacity to hit
10 meters. For operation on all bands
from 10 to 160 mweters, two 10-meter

This provides a

On 10 meters a

amplifier, or a doubler.

coils would be required but only one
coil is required for each of the lower
frequency bands.

Because of the small diameter of
the coils, coupling can be kept to a
minimum by spacing them far enough
apart. Electrostatic coupling between
the grid and plate circuits is prevent-
ed by a shield baflle which supports
the 807 socket.

When the unit is used as a crystal
oscillator there is not sufficient feed-
back to support oscillation except, pos-
sibly, on 40 meters. Thus when the
unit is to be employed as an oscillator
a small piece of wire must be tied to
the grid prong of the 807 and run over
the shield partition toward the top of
the 807 for a distance of about 3
inches. More feedback coupling than
that required to support stable oscil-
lations should not be used on any band
since excessive feedback capacity will
result in a high value of r.f. crystal
current.

Suflicient cathode bias is provided to
limit the plate current to a safe value
when no excitation is applied. This
permits the unit to be used as an r.f.
amplifier after a keyed oscillator or
v.f.o.

The unit can be plate-screen modu-
lated with excellent results. The only
requirement is that there be suflicient
excitation and that the 807 is not too
heavily loaded. This latter restriction
applies particularly when modulating
the unit as a frequency doubler. —3j—

Fig. 1. Complete schematic diagram and parts list for the 25.watt utility unit.

New York 13, N. Y.
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SEE TEXT
807 -
Vi
] ¢z ————— Y2
R3
12 RFC I
|ce
- 'T. L
1 I o ; S )
R.F. EXCITATION . ?gg:k.
— T VAC—

& L2
dWY Jcol pase assemsLy

R,—100.000 ohm, V3 ». res.
R.,—500 ohm, 10 ». wirewound res.
Ro—40.000 ohm, 10 » wirewound res.

C,—100 pufd. midget var. eond,
C.—.001 pfd.. 600 v. cond.

C.. C,—.01 ufd.. 600 v. cond.

Ce—350 pufd. var. cond. (.03 air gap)
Co—.005 ufd., 600 >. cond.

J,—Closed circuit jack

T\ —Fil. trans.. 6.3 v. @ 1.2 amps., center-tapped
M—0.100 d.c. rilliammeter

RFC\,—2.5 mhy. r.f. choke

L, L.—50 w. plug.in coil (sce text)
V,—807 tube
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1. Baked Enamel Lifetime Finish Panels
_ Oven baked finishes for maximum dura-
bility and freedom from mars, scratches and
discoloration. Panels that <an really take
service shop and laboratory abuse. ;
2. Save Mone Ji e all expensive
factory wiring ¢ 2 1 build your
own. And, direct factory t0 customer sales
eliminate all middle man profits. You can
have a complete Heachkit laboratory of service
shop for what one of two pieces of ready
built equipment COst.

3. Modern Styling — INCw ‘fited  panels’
and formed cabinets with rounded corncrs
present 3  smart, professional  appearance.
Dignified appearance far prestige.

— Heathkits use wel

tested components suc

Transformer, W ilkor. Allen-Bradley, Altec-
Lansing, Centratab. Cinch, Oak, Grigsby-
Allison. Mallory and many others.

5, Extensive Factory Facilities — Shear-
ing, punching, forming. sﬁ’m welding. etc.
is done Tight in our own piant - controll
production for highest qualicy and less cost
t0 you.

6. Extensive and careful engineering —
A saff of engineers working in a modern,
well equipped laboratory carefully develop
Heathkits according to highest engineering
practices, Your assurancc of accurate, up 0
the minute instruments.

7. Complete Kits — All the parts ar¢ right
in the kit— you Bget all cubes. controls,
transformers, meters — cverything — no
other components to buy. And no Cutting,
punching, or painting  necessary — ic's all
done for you. Heathkits go together easily
and smoothly.

8. Only Complete Line — Over 30 Kits
available — Heathkits form the only com-
plete line of Lic-form test equipment on the
macket. Kits for hams, engineers, service men,
schools and audio enthusiasrs.

9. Detailed, Complete Instruction
Mnnunls—Comprehcnsive manuals tell you
exactly how to build your Heathkit. Manuals
contain gasy-to-follow inscructions, clear, large
pictorials. schematic, detail drawings, etc. They
make construction €asy. fun, and educational.

LI ] — e

o s cor - R SR
LR The HHIEE AT 1 —

January, 1953 ' . ; IC _

wwWwW americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

EW Zearibiz “Q” METER KIT

e A HIGH QUALITY Q METER AT LOW COST.  y opEL QMm.!
$3950
[

. LBS.

Measures Q and in-
ductance of cails.

\l -
? s f s
Fl

[§
Measures Q ond co-
pacity of capacitors.

Slant foce cobiner for
case in reading the
meter.

@ First Q METER within the
price range of all.

@ Read Qs of 0-500 di-
rectly on calibrated scale.

® Stable oscillator supplies Another outstanding example of progressive HEATH-
R.F. frequencies of 150 kc to KIT cngincering. Now a highly desirable Q METER
18 megacycles. within the price range of all laboratories, schools and

. . . experimenters, No longer is it necessary to Jeny your-
@ Calibrated capacitor with self the many measurement advantages offcred by this instrument.
range of 40 mmf to 450 mm# Use the new HEATHKIT Q METER tfor the following simple basic measurements: capacity
with vernier of =3 mmf. by substitution, capacity by resonance, inductance by resonance and Q at the OI’ERI\TINé

frequency all can be read on the calibrated scales. The method used to obtain information re-
garding the Q of condensers, RF resistance, distributed capacity in coils, ewc., is only shighty
more involved. In the HEATHKIT  METER, the generated RF signat is coupled through a
cathode follower and injected across a low impedance condenser which is included in the

resonant Circuit under test. Large 115" 50 microampere Simpson meter reads Q direcily. The

@ Simple, easy operaotion.

® Can be vsed to measure
small inductances or copaci-

rars: resonating condenser and vernier condenser are calibrated in mmt for substitution method
® Meosures Q of conden- capacity tests. The resonating condenser is also calibrated in effective capacity for resonance tests.
sers, RF resistance and dis- The inductance calibration serves for rapid determination of the approximate induciance of a
tributed caopacity of coils, coil. The HEATHKIT Q METER has a generator frequencey range ot 150 ke to 18 megacycles.

Vernier capacity covers + 3 mmf and the resonating condenser is calibrated from 40 mmf o
® Measures capacity by 450 mmf acual capacity or 40 mmf to 350 mmi cffective capacity. Mezer reads Q directly up to
substitution, capacity by 250. Higher and lower full scale readings ¢an he obtained by varying the injection voliage ievels.
resonance, inductance by The encire kit consists of 12AT7, 6ALS, 6C4, OD3 and 6X5 tubes. 50 microampere Simpson
resonance. meter, power transformer, cabinet and all other parts necessary for construction as well as in-

structions for assembling, testing and operarion of the completed instrumenr,

NEW earttct DECADE
T CONDENSER KIT

Extremely useful in all experi-

® Slanted panel for con-
venient operation.

Heatwkit D
RESISTANCE

The HEATHKIT DECADE mental and design work such as

RESISTANCE KIT is widely =2 Jdetermination of condenser ‘

used by schools. experiment. 'ﬁ MODEL DR-1 alues, for: compe h ) i

¢rs and Jaboratorics because Q . \‘ SHIPPING values for. ¢ mlp(:nsatmg ol

ot the extremely wide resist- ‘ WT. 4 LBS. works, filters, bridge imped- ‘

ance range offcred and the W N ances, tuned circuits, etc. Uses all

useful, dependable service precision silver mica condensers \ N\
provided. The DECADE con- within * 1% accuracy. Values q
sists of 5 roury 2 deck ce- run in three decades from 100 MMFD o N Y )
ramic  wafer switches  with 0111 MFD in steps of 100 MMFD. 2

silver plated contaces and twenty 1%
precision resistors in a Circuit which
provides the resistance range of | ohm
10 99.999 ohms in 1 ohm steps. The
HEATHKIT DECADE RESISTANCE
KIT is simple to construct and is

Smooth acting, positive detent, highest
quality ceramic wafer switches make all
capacitor values easy to sct up and keep
losses to a minimum. Low loss diclectric
terminal board mounts on outside of pancl

housed in a beautiful polished birch for easy cleaning. Heathkit binding posts MODEL DC-1
cabinet with an arcractive panel. The accommodate a wide variety of test leads. SHIPPING
DECADE will furnish ycars of accu- Comes complete with all parts, including WT. 4 LBS.

rate trouble-free service.

Individual decade sections of above
can be purchased scparately tor special
applications .

polished birch cabinert,

Individual decade sections of above can SIbs.o

be purchased separately.

CePORT AGINT

ROCKE INTERNATIONAL CORP.
13 E. 40t ST,

NEW YORK CITY (18}

CANLE APLAS. W T

— ... BENTON HARBOR 15, MICHIGAN
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NEW Hearzécr OSCILLOSCOPE KIT

o NEW WIDE BAND VERTICAL AMPLIFIER == 2 DB 10 CYCLES TO 1 MC.

Direct plate con-
nections for mod.
vlation tests.

Displays TV
sync pulses
correctly.

MODEL O-8

SHIPPING
WT. 29 LBS.

43

Proudly announcing the new 1953 HEATHKIT
Model O-8 OSCILLOSCOPE featuring the finest
performance cver offered in this extremely popular
kit instrument, Improved wider band vertical am.
plifier featuring a new 3siep input auenuator
affording smooth control “of the excellent .025
volts per inch vertical sensitivity. Possibility of
overloading the vertical input circuit is minimized.
Greater band width in the vertical channel is a
decided advantage to TV scrvice men. Permits clear
observation of all TV sync pulse Jerail and excellent
square wave reproduction over 100 ke, SCPL intensifier type CR tube provides a brilliant trace with normal
accelerating voltages, A handsome, ventilated cabinet with smooth rounded corners and a snug fiting drawn panel
adds 10 the smartly styled professional appearance, Longer life is assured through cooler instrument operation.

Useful to 5 me.
PRI S

Good tquare wave
response at 100 ke.

® New wider bond vertitol
amplifier = 2 db from 10 cycles
to 1 megacycle useful 1o over
5 megacycles.

® High sensitivity in vertical

omplifier. 025 volts RMS per
inch deflection.

® New 3 step input attenuvator
input ranges X1, X10, X100,

® New 5CP1 intensifier type
tube for greater brilliance.

® Terminal board ond rear
cabinet opening provisions for
direct connections to deflecting
plotes.

® Newly styled formed and

ventilated aluminum cabinet.

® Wide band sweep generator,
15 cycles to over 100 ke. Will
synchronize with 5§ megocycle
signal.

Push pull output stages in both vertical and horizontal amplifiers for balanced deflection of the spot. All of the
many fine features of the previous model have been retained, Rear cabinet access to terminal board for direct
connection 20 CR plates. The endire kit of all 10 tubes, parts, cabinet and panel as well as deuailed construction
manual for asscmbTy and operation of the instrument included,

® 10 tube circuit featuring push
pull gperation of vertical and
horizontal amplifiers.

INTENSIFIER KIT: For extreme trace brilliance in slpc ial a;}'plic;\(ions such as photography. group demonstra-
tons or operation in brightdy lighted areas an oprional Inteasther kit providing 2200 volt operation of the CR
tube is available. Kir includes high voltage filter condenser, high volrage selenium rectifier, etc. $7.50.

Hearlitit PROBE KIT

Trouble shooting or aligning TV, RF, IF and video stages requires demodu-

® Internal synchronization on
either positive or negetive
peaks.

® Reproduces faithfully the

front and bock porches of TV
syn¢ pulses. Excellent square

SCOPE
DEMODULATOR

2 lation of high frequency signals before Oscilloscope observation. The

duction ¢ R ¥
100 ke, CRrOfuetion o over HEATHKIT SCOPE DEMODULATOR PROBE KIT was specifically de.
® Optional Intensifier kit \ No. 337 veloped for this application Kit consists of a probe

housing, crystal diode detector circuir. shielded cable
and spade lugs Assembly is simple and the probe will
quickly prove its usefulness as an Oscilloscope accessory.

Heathtbcr
ELECTRONIC SWITCH KIT

available for 2200 volt oper-
ation.

SHIP. WT. 1 LB.

- $4.50

NEW ealtbil
VOLTAGE CALIBRATOR KIT

MODEL VC . Jp—m—— n_n |
ew dollars spent for chis accessory wi
@?_'P;'[‘B%_ s9.50 incresse the uscfulness of a scope im-

measurably  An electronic switch will
open up a whole new field of scope ap-
plications for you. The S-2 allows TWO
SIGNALS to be obscrved at the SAME
TIME — this important feature allows
you to immediately spot phase shift. clip-
ping. distortion, ctc The two signals un-
der observation can be supcrimposed or
scparated for individual scudy Each sig-
nal inpuc has an individual gain control
for properly adjusting scope trace pat-
terns. Has both coarse and fine frequency
controls for adjusting switching time.
Multivibrator  switching frequency s
from less than 10 cps to over 2000 cps wT. 11
in three overlapping ranges. Kit comes ’
complete including S tubes, power trans-
former, all controls, instruction manual,
¢tc. Every scope owner showuld have one!

Use the Heathkit Voltage Cali-
brator with your oscilloscope to
| measure peak-to-peak TV com-
| plex waveshapes. TV manu-
facturer’s specifications indicate
correct  peak-ro-peak  voltages
Bl and this kic will permic making
these important measurements.
A big help w0 engincers in circuic work Makes peak-to-peak
voltage measurements of complex waveshapes of all kinds. Flat
topped semi-square wave output of calibrator assures fast and casy
measurement of any voltage between 01 and 100V peak-to-peak,
The Voltage Calibrator can remuin connected to your oscillo-
scope at all «imes for instant use. "Signal” position connects signal
under study directly through calibrator and into scope input circuit
for direct obscrvation. Eliminates transfcring leads from calibrator
A wonderful rcope accessory.

MODEL 5.2
SHIPPING

L8S.

$19.50

The HE AT H CONMPANY
---BENTON HARBOR 15, MICHIGAN
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Heathkeil”

VACUUM TUBE

1 Voh on
Heathklt vivm —.

1 Volt en
5 Voh typer.

® New 112 volt low range
gives over 2 of scale per volt
instead of less than 33" found
on 5 volt range type.
® Increased accuracy due ta
expanded scales.
® New 1500 volt DC high range
gives 509 greater coverage.
® Seven ranges in all. 112, 5,
15, 50, 150, 500 and 1500 volts
DC (1000 volts maximum AC
only).
® Provides proper service
ranges 150 volts for AC DC
work and 500 volts for AC type
service.
® High input impedance, 11
megohms minimizes circuit
| loading.

® Variety of accessory probe
kits available.
e If precision resistors in
multiplier ¢ircuits.
® 200 microampere Simpson
meter.
® Center scale zero adjust.
® Transformer operated.
® Test leads included.
® New c<abinet styling.
® Large, ¢learly marked meter
scales indicate ohms, AC volts,
DC volts and DB,

VOLTMETER

o NEW 12 VOLT RANGE ON 1953 VTV

MODEL V-6

SHIPPING
WT., 7 LBS.

Measures AC

945

Measures Ohms

The 1953 Heathkit V-6 VTVM has improved ranges! The
lowest range has bven moved way down to 1.5V full
scale. This gives 315”7 of acrual scale length for the 1.5V
covered — that's 4 inches per roit!! Now you <an
make Your low level measurements faster and with greater
accura

And the upper range has been moved up. Readings up
te 1500V can be readily made with _new. improved
VTVM —plus readings up to 1000V on AC. Higher ranges
for cxtended use

New vertical chassis mounting gives added chassis
space for really casy wiring — no tight corners ro worry
ahout. Uses only highest quality components throughout.
Simpson 200 microampere meter movement combined with 1% precision 1es
highly accuraze and dependable readings.

AC and DC voltage ranges are O0-1.3V-3V-15V.50V.1 OV-S00V-1500V.

a total of seven ranges for convenicnt. accurate readings. Instrument also measures resistance trom 1
ohm to over 1 billion ohms in seven handy ranges of RX1. X10. X100. X 1000 XI10K, X! Meg., —all con-
venient multiples of 10 with no skips. Has Db scale in red for easy indentification. !

New panel has tough buted on enamel finish for frecdom from cratches and maximum durability. Modern
styled. formed, compact cabinet with rounded edges and ¢rackle finish is truly handsome. i

Comprehensive, detiled instruction manual with step-by-step instructions, figures, pictorials, etc. makes

=

AT

istors in multiplier Circuit insure

(1000V max. reading on AC)

assembly a cinch.
Be sure and look over the special accessory VIVAL probes below for added usefulness.
Feathbct R. F. Feathter 30,000 V. D.C.
PROBE KIT . PROBE KIT
( SHIERWT SHIP. WT.
) 1 LBS. 55_50 ) 55 50
Sy No.309 ha | No. 336 e
\ F[X[Ef\q;!:”gll';' ??g:w‘;{ Provides DC multipli-
ohmm VIVM 10 250 \, cation factor of 100 for
\ megacydes = HOT% \ any 1l megohin VTVM

Feathlcl PEAK TO PEAK
VOLTAGE PROBE KIT

{ % %6.50

R Reads on DC scale of

\ Yany 11 mcegohm

, VIVAM 5 ke to 5
megacycle range

The new Heathkic Battery Tester
measurcs all types of dry bartterics
beoween 114 volts and 150 volts un-
der actual toad conditions. Readings
are made directly on a three-color
GOOD-WEAK-REPLACE scale that
your customers can readily under-
stand. Operation is extremely simpie
and merely requires that the leads be
connected to the battery under test
Only one control to adjust in addition
to a panel switch for A or B bawery
types.

The Heathkic Barery Tester fea-
tures compace assembly. An accurate
meter movement and  wire wound
control mount in the portable, rug-
ged plastic case.

Use the BT-1 to check portable ra-
Jio batteries, hearing aid batteries,
lantern batteries and photo flash gun
batterics.

NEW Fearttcr”
BATTERY TESTER KIT

A new AC VTVM that makes pos-
sible those sensitive AC mcasure-
ments required by laboratories,
audio enthusiasts and experiment-
ers. Ten full scale ranges of .01,
03, .1, .3, 1.3, 10, 30, 100 and
300 volts RMS. 10 DB ranges
from —52 to 4 52 DB. Frequen-
¢y response within 1 DB from 20
cycles to 50 ke, Simpson 200 mi-
croampere merer with large plain-
iy marked meter scales. Precision
multiplier resistors. Two amplifier
stages using miniature whes. A
unique bridge rectifier meter cir-
cuit and a clean layour of parts.
Order the AV-2 to-

day and become ac-

quainted with the MODEL

MODEL BT-1

SHIPPING
WwT. 3 LBS.

WT

: Pl AV-2
inreresting possibili- $2950
$ 15.0 ties offcred by this 5”,”’5"'[”52. ™

instrument.

Feathtct AC VACUUM TUBE
VOLTMETER KIT

T T ——

12007 AGENE
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NEW Z¥eart4c? GRID DIP METER KIT

e CONVENIENT ONE HAND OPERATION.

indicares frequency
of cnergized circuits,

/})

I—x f;

MODEL GD-1 / Hemhtr

COIB 017 nasryy
- ges

P SHIPPING
Indicates frequency WT. 4 LBS,

of de-encrgized
tuned circuits.

o ey -'~

Complete unit ecasily

held and opecroted
with one hond. $ I 9 s o
®

with assembled calibrated )
<SS Here is the GRID DIP METER KIT you have
® Uses quality Simpson 500 been asking for. This new HEATHKIT instru.
ment_is compact, highly sensitive and easy to
use. Housed in a handsome formed aluminum
cabinet—rounded corners—durable oven baked

® New GRID DIP METER J

microampere meter.
® One hand operation, ex-

tremely compact. Only 2%2” finish on panel and cabinet. The entire instru-
wide by 3" high by 7" long. ment can be easily held and operated in one
® Variable meter sensitivity hand, tuning accomplished with the thumb
control. whecl drive. This excellent design feature Icaves
® Uses newest type 6AF4 the other hand entirely free for making circuit

adjustments. The instrument with many applications — with oscillator energized, use it for finding
the resonant frequency of tuned circuits. locating parasitics. determining characreristics of fileer Cir.
cuits, roughly tuning transmitter stages with power off, and neurralizing transmitters. Useful in TV

high frequency triode in a
Colpitts oscillator circuit.

® Continuous coverage and radio repair work for alignment of traps. filters. 1F stages, peaking and compensation nerworks
from 2 megacycles to over within the 2 to 250 megacycle range. With the oscillator not cacrgized, the instrument acts as an
250 megacycles in 6 ranges. absorption wave meter and indicates the frequency of radiating power sources. Locates spurious oscil-
® Head phone monitering lations, as a relative indication of powur in various rransmitter stages, ctc. Phone jack permits moni-
jack. toring of AM transmitter for determination of radiated hum, audio quality, etc. (Head phones not

included). Complete kit includes plug-in coils, tube, all necessary parts and detailed assembly and

® AC power transformer 7 ;
P U instruction manual.

operated for maximum

Hearttit IMPEDANCE Heatlhbct
BRIDGE KIT HANDITESTER KIT

MODEL IB-1B
The HEATHKIT Model M-t

5;“'1”"“'3 HANDITESTER fultills require-
WT. 15 L8S. ments for a portable volt ohm

milliammerer. This kit features
$ so precision | resistors, 3 deck
PY switch for trouble free mounting

f pares, specially designed bat-
tery bracket, smooth acting ohms

The HEATHKIT IMPED. ] T .
ANCE BRIDGE is cspecially adjust control. beautiful molded

useful in educational training bakclite casc and a 400 micro-

programs. industrial laborato- ampere merer movement. 5 con

rics and for experimental work. venient AC and DC voliage

g Use it for measuring AC and ranges as follows: 10-30- 300 -

v DC resistance value of resistors. 1000 - 5000 volts. Ohms tanges

determination of con r capacitance and dissipation factor, finding coil ¢-3000 and O- 300,000. DC

inductance and storage tacror. electrical measurements work, etc. Qualiry
components: GR 1000 cycle hummer, GR main control, Mallory ccramic
wafer silver plated contact switches. 1465 precision resisrors, etc. The basic

milliampere ranges 0 - [0 milli
amperes and 0 - 100 milliam-

circuit is a sclf powered, 4 arm bridge. Choice of Wheatstone, Capacitance peres. The instrument IS casily

comparisen, Maxwell or Hay bridge circuits. Resistance from 10 milliohm assembled from complete instruc- MODEL M.1

to 10 megohm. Capacitance 10 mmf 10 100 mfd. Inductance 10 microhenry tions and pictorial diagrams. Test leads SHIPPING

to 100 henries. Dissipation factor .002 10 1. Storage factor (Q) 1 to 1000. are included. Carry the HEATHKIT WT. 3 LBS.
The IMPEDANCE BRIDGE has provisions for cxternal gencrator use for M-1 HANDITESTER in your tool box

measurement ar octher than the 1000 cycle level. Take the guess work out at all times for those simple jobs and

of clecrrical measurements. The HEATHKIT IMPEDANCE BRIDGE B e i for additional s 5 o
mounted in a beautiful polished birch cabinet with large easy reading pancl chmare that extra tr1p for additiona

calibrations will furnish ycars of accurate, trouble free measurement scrvice, testing cquipment. ®

trroer asine
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NEW

Feathkil”

AUDIO GENERATOR KIT

e RANGE EXTENDED TO 1 MEGAC
MODEL AG

SHIPPING
WT. 16 LBS.

}

IFEYAY

A

High voltage
output

YyYvy
o
Q
o

AN

A A A
v

LYY

5

Low impedance output

High veltage output Sine wave output

from 20 cycles to 1
megacycle.

® Improved design — new
low price.

® Frequency coverage in
five ranges from 20 cycles
per second to 1 megacycle,
® Response flat 1 DB from
20 cycles to 400 kilocycles.
Down 3 DB at 600 kilocycles.
Down only 8 DB at 1 mega-
cycle.

® Five colibrated output
voltage ranges, continvously
variable 1 mv, 10 mv, 100
mv, 1 v, 10 v,

® Low impedance output
circuit. 600 ohms.

@ Distortion less than .4 of
1% from 100 cycles per
second through the audible
range.

@ New HEATHKIT universal I
type binding posts.

® Durable infra-red baked
enamel panel.

® Transformer operated for
safe operation.

A new Audio Generator with features heretofore found in
only the most expensive generators. Such features as complete
coverage from 20 cycles to 1 Mc — response flat =1 db from
20 cycles to 400 Kc, down 3 db ar 600 Ke and down only
8 db ar 1 Mc.

And it has calibrated output . . . Calibrated continuously variable and step atenuator cutput
controls allow you to easily set calibrated output voltage. Moreover, distortion is less than 4
of 1% from 100 cps through the audible range.

Oscillator section consists of a two stage resistance coupled amplifier (65]7 and 6AKG)
utilizing both positive and negative feedback for oscillator operation and reduction of distortion.
Osciltator section drives a cathode follower output power amplitier (GAKG) which isolates the
oscillator from variations in load and presents a low impedance output (600 Ohms). Power
supply is cransformer operated and utilizes 6X5 rectilier with 2 sections of RC filtering.

An unbeatable Jollar value — for here is an audio generator with wide frequency coverage,
excellent frequency response, stepped and continuously variable calibrated oucput, high signal
level, low impedance output, and low inherent distortion,

Heathtct AUDIO FREQUENCY METER KIT

The HEATHKIT AUDIO FREQUENCY METER provides a
simple and casy way to <heck unknown audio frequencies
from 10 cycles to 100 ke between 3 and 300 volts RMS. The
instrument features 7 ranges for accuracy and wide coverage.
The meter itself has a quality 200 microampere Simpson
movement and large clearly marked scales. The AUDIO

® Sturdy, ventilated steel FREQUENCY METER is transformer operated and features
cabinet, SHIPPING a volrage regulator rube 1o mainmin Constant
WT. 15 LBS. plate voluage on the second stage. Kit sup-

- plied complete with all necessary construction

material and a detiled construction manual.

NEW THeathtbct
AUDIO OSCILLATOR KIT

A new Audie Oscillator with
both sine and square wave cover-
age from 20 to 20,000 cycles. ..

Feathhil sSQUARE WAVE
GENERATOR KIT

e

PR

Q:
‘\

An instrument designed 0 com-
pletely fulhll the needs of the
audio ¢ngineer and enthusiast
Has numerous advantages such as
high level output (up to 10V ob-
tainable across the endire range),
distortion less than .69%, and low
impedance output.

The HEATHKIT SQUARE WAVE
GENERATOR is an excellent
squarc wave frequency sourCe with
wide range coverage from [0 cycles
o 100 ke continuously variable
This feature makes it useful for TV
and wide band amplifier work_as
well as audio experimentation. The
output voliage is continuously vari-

a

L

Py

® Special design features include able between 0 and 20 volis. The -
the use of a thermistor in the second ampli- crreanety f.""5.'5‘5 of 3$"‘“l“""b"“"”
fict stage for keeping the output essentially Z‘:f“& “c:d_:ggz_"f‘oﬁg‘\ivc?'i::,“fms;i_ff
flat across the entire range. nce outpur stage. The power sup-

MODEL AO-1 A cathode coupled dipper circuic produces :‘I; is zm‘r’nslormir opermm and :tll GSDEL
SHIPPING good. clean. square waves with rise time of lizes a full wave rectifier circuir SHIPPING
WT. 14 LBS. only 2 microseconds. Oscillator section uscs with o sections.of filtering. Another excellent WT. 14 LBS.

1 ¢4 precision resistors in range multiplier HEATHKIT value at this remarkable low price.
so RICH LT i s Kit includes all necessary construction matetial s
s circuit for are acy. . as well as ¢omplere instruction manual for
e You'll like the operation of this fine new assembly and opcration. L4

kit

72
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NEW eathkiZ”

VISUAL-AURAL

o F

Both visual ond aural

A r
indications. L
[

= (R

kiF

e P
| v'/"ITJ
L 2 17N

Traces signals from antenna
clear through speaker.

® Permits visvel signal obser-
vation as well as avral aper-
ation.

® Two separate input channels.
& Tremendaus RF channel sen-
sitivity. Adequate far actual
signal detection @t receiver
input.

The new HEATHKIT VISUAL AURAL
SIGNAL TRACER represents one of the
most convenient and useful instruments the

SIGNAL TRACER KIT

e NEW NOISE. LOCATOR AND WATTMETER CIRCUITS.

MODEL T-3

SHIPPING
WT.8 LBS.

$2250

® Separate high gain RF and
low gain audio channels.

® A unique and useful noise
locater circuit.

@ Built-in calibrated wate-

service man can use in AM, FM and TV

service work, The electron ray beam indicator constantly monitors both
input channels for visual obscervation of the signal. Now, see and hear
the signal level for casier cstimation of signal strength and gain per stage
in a receiver circuit. Separate high gain channel and special shielded

meter,

® Two separate shielded
probes for RF and audio appli-
cation.

® Additional test leads sup-
plied.

® Substitution test speaker and
output transformer eliminates
necessity for speaker removal
in service work.

® Utility amplifier. Check rec-
ord changers, tuners, micro-
phones, instrument pickups, ete.
® VIVM and Scope panel tfer-
minals.

® 5 tube transformer operated
<ircuit,

demodulator probe for RF circuit work. Low gain channe! for audio circuit investigation and for use
as a noise locater, In this fearure, approximately 200 volts DC is applicd to a suspected circuit component
and the action of the voltage in the component can be seen and heard to determine satisfactory opera-
tion. This feature alone will prove tremendously helpful in locating the source of objectionable noises
in coils, transformers. resistors, condenscrs, cold solder joints, controls, ¢tc. A convenient wattmeter
permits rapid preliminary check for volrage distribution circuit breakdown as well as transformer failures,
Use the T-3 as a universal test speaker and substitution transformer and save service time by climinating
the necessity for speaker removal on every service call. Additional service uses are: as a urility amplifier
for checking the output of record changers, tners, microphones, instrumenc pickups, etc. Separate panel
terminals permit utilization of other shop equipment such as your Oscilloscope or VTVM. Entire kit
supplied complete with 5 wbes. all necessary construction material along with a dectailed step by step
instruction manual for the 2ssembly and opcration of the instrument.

NEW Heasider
CONDENSER CHECKER KIT

g = ot
..‘1———"’ ‘
:'_‘,P* le’ 3
¥ -
| -~ .
k o
| & s
ung drawn panel.  Adequate
provisions for ventilation in-

sures longer instrument life through cooler operation. Use the C-3 to
accurately measure chose unknown condenser and resistor values, All readings
of condensers and resistors are read directly on the calibrated scales. Range
of condenser measurements is from .00001 mfd to 1000 mfd. Calibrated
resistance measurements can be made from 100 ohms to 5 megohms. A
leakage test with a choice of 5 DC polarizing voltages will quickly indicate
condenser operating quality under acrual voltage load conditions. The
spring return leakage test Switch awomatically discharges the condenser
under test and climinates shock hazard, An electron ray beam indicator
tube is used in a new leakage test circuit for added sensitivity. The instru-
ment is transformer operared for safety and will prove an extremely wel-
come addition to your shop equipment. The kit is furnished complete with
all necessary parts, wst leads and includes a step by step detailed construc-
tion manual for assembly and operation,

MODEL C-3

SHIPPING
WT. 7 LBS.

$I 9 5.0

Announcing the new improved
Model C-3 HEATHKIT CON-
DENSER  housed in 2 new
smartly styled professional ap-
pearing cabinet featuring
rounded corners and snug fit.

Heallc TV ALIGNMENT
GENERATOR KIT

MODEL TS-2

SHIPPING
WT. 20 LBS.

5395.0

Here is an excellent TV
ALIGNMENT GENERA-
TOR designed w0 do TV
service work quickly, easily
and properly. The Model
TS-2 when used in conjunc-
tion with an Qscilloscope
}»rovidcs a means of correct-
y aligning TV reccivers. The instrument furnishes a frequency modu-
lated signal covering in 2 bands the range of 10 to 90 megacycles and
150 10 230 megacycles. An absorption 1ype frequency marker covers
from 20 to 75 megacycles in 2 ranges:cherefore you have a simple,
convenient means of checking IF's independent of oscillator calibra-
tion. Sweep width is variable from 0 te 12 megacycles. Other excellent
features are horizontal sweep voltage controlled with a phasing control
both step and continuously variable attentuation for setting the
output signal to the desired level — a convenient stand by switch —
and blanking for establishing a single trace with a base reference
level. Make your work easicr, save time and repair with confidence.
Order your HEATHKIT TV ALIGNMENT GENERATOR now.

T

LY ]

TAPORT AGENT
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Hearnkce TUBE CHECKER KIT

MODEL TC-1

Checks 7,8, 9 prong tubes, octals,
loctals, 7 and 9 prong minigtures,
S prong Hytrons, pilot lights,

® Beavutiful counter type
birch ¢abinet.

® 4%" Simpson 3 color
meter.

@® Simplified setup proce-
dure.

® Built-in gear driven roll
chart.

® Checks emission, shorted
elements, open elements and
continuity.

® Complete protection
against obsolescence.

® Sockets for every mod-
ern tube.

® Blank for new types.

® Individual element
switches,

® Contact type pilot light
test socket.

® Line adjust control,

PORTABLE TUBE CHECKER KIT
MODEL TC-1P

Same as TC-1 except Supplied

with polished birch cabinet {with

removable lid) instcad of count-

er tygc cabinet. Shipping weight
bs

No. 365 Polished Birch Tube
Checker Cabinet only Shipping
Weight 7 Ibs.

Checks for opens, shorts,
emission, filament and
filament top continuity.

SHIPPING
WT. 12 LBS.

With the HEATHKIT TC-1 TUBE CHECKER test all
types of tubes commonly encountered in AM-FM and TV

receiver circuirs. Tese setup procedure is simplified, rapid
and flexible. Tube quality is read directly on a beautiful
414" Simpson three color BAD -
customers can readily understand. Panel sockets accommo-
date 4, 5, 6 and 7 prong tubes, octals, loctals, 7 and 9
prong miniatures, 5 prong Hytrons, a blank socket for new
tubes and a contace type socket for quick checking of pilot
lights. Built-in gear driven roll chart for instant reference.
Ncon shore indicator, individual three position lever switch
for each tube element, spring return cest switch. line set
control to compensate for supply voltage variations. Ae this
low price, no service man need be without the advantages
offered by the HEATHKIT TUBE CHECKER.

? . GOOD scale chat your

Use your

CIT]ISSIOI‘I

power su
of standa

ture tube

tomer.

Reallkct TV PICTURE TUBE
TEST ADAPTER

with this new TV TEST ADAPTER to
determine picture tube quality. Check for

independent of TV
;:‘ply Consists

tube socket, 4 feet of
cable. octal socket con-
nector and data sheet.
Quickly prove TV pic. No. 355

yourself and your cus- 1ib.

HEATHKIT TUBE CHECKER
and shorts,

12 pin TV

5
condition to Ship, Wt 54 .0

MODEL RS-1

Heatttct RESISTANCE SUBSTITUTION BOX KIT

NEW HEATHKIT RESISTANCE SUBSTITU-
TION BOX KIT provides switch selection of any
single one of 36 RTMA 1 wau 10%
value resistors, ranging from 15 ohms ro 10 meg-
ohms. This coverage available in 2 ranges in decades
of 15, 22, 33, 47, 68 and 100. Housed in rugged
plasti¢ cabinet fc.nunng new HEATHKIT universal
type binding posts. The entire kic priced less’than
the retail value of the resistors alone.

SHIPPING
WT. 3 LBS

T

scandard

Heallkit
BATTERY ELIMINATOR KIT

A clean G volt d-c supply
source is definitely required
for successful automobile ra-
dio servicing. Has a continu-
ously variable d-c output from
0 to 8 volts. It can be safcly
operated ac a stcady 10 am-
pere level and will deliver up
to |5 amperes for intermittent
periods. The voltage output
terminals are completely iso-
lated from the chassis to ac-
commodate  additional serv-

ice applications such as supplying bias

voltages or d-¢_substitution voltages for

battery operated rube filament Circuics.
The outpur of the Batrery Eliminator
is constantly monitored by a d-¢ volt-
-c ammeter. The circuit
features an automatic overload relay of
sclf resetting type. lor additional pro-
tection, a_panel mounting fuse is pro-
vided. Build this kit in a few hours and

meter and a

pocket a substantial savings.

MODEL BE.3

SHIPPING
WT. 20 LBS.

'24%

Heatlhkit
VIBRATOR TESTER KIT

Repair time is valuable, and the
Heathkit Vibrator Tester will save
you hours of work. Instantly tells
the condition of the vibrator un-
der test — and the check is thor-
ough and complete. Checks vi-
brator for proper starting, and the
easy-to-read meter indicates the
quality of output on large BAD-
GOOD scales. Tests both inter-

rupter and selfrectifier types of vibrators. ——a )
Five different sockets for checking hun-

dreds of vibrators.

Operates from any battery eliminator
capable of delivering continuously vari-
able voltage from 4 - 6V ar 4 amps. The
Heathkic BE.3 Battery Eliminator tis

ideal for operating this kit

Faulty vibratots can be spotted within
seconds and you're frec to go on to

other service jobs.

MODEL VT-1

SHIPPING
WT. 7 LBS.

‘14%

(XrOET AGINT
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Hearttecr SIGNAL

GENERATOR KIT

MODEL SG-7

SHIPPING
WT.7 LBS.
Modulared or wn.
modulated RF output,

400 cycle sine wave
output.

® Step attenuvated RF ouput,
® & to 1 vernier dial ratio,
® Turret mounted ¢oil sube

® Hartley RF oscillator circuit.
® Colpitts oscillator 400 cycle
sine wave output.

® Modulated or unmodulated
RF output.

® Frequencty coverage on fun-
damentals 160 ke to ©°  mega-
¢y¢les in five ranges. 5. ega-
cycles to 150 megacyel.  on
calibrated harmonics.

® RF output in excess of 100,
000 microvolts.

® Audio output 1% to 2 wvolts.
® AC transformer operated.

® Professionally styled cabinet.

® Infra
panel.

red baked enamel

The new HEATHKIT Model SG-7 SIGNAL

0":"“"\"-_b e Bl GENERATOR easily fulfills requirements for a
et e N controllable, modulated or unmodulated source

of variable frequency. A convenient 400 cycle

sine wave output is available for audio work. All RF oscillator coils are precision wound and
adjusted to calibration before shipment thereby assuring maximum accuracy. The coils, band
switch and tuning condenser all mount as a turret assembly so as to offer the advantage of
short wiring leads and easy mounting of parts. The RF output circuit is of the low impedance
type obtained by the use of cathode coupling to the outpur jacks. The level of RF outpur is
varied by means of the RF step and RF output control. Use the HEATHKIT SG-7 as an RT
signal source modulated or unmodulated for radio repair, laboratory work, experimental
testing, 400 cycle sine wave audio testing, checking RF stages, alignment of both AM and FM
[T stages, marker generator for TV alignment, etc. The kit is transformer operated and utilizes
miniature rubes for ease in handling high frequency. Panel jacks and a convenient switching
system permit either external or internal modulation. The entire kit is supplied complete with
tubes and all necessary material as well as a detailed step by step instruction manual for the
assembly and operation of the instrument.

“eatthtc? INTERMODULATION

ANALYZER KIT

"B MODEL 1M-1
SHIPPING WT.

18 LBS

'39°
| .
The HEATHRKIT
MODECL IM-] is an
extremely  versatile
instrument specifically
designed for measur-
ing the Jdegree of in
teraction between two
signals caused by a specific piece of apparatus. or a chain of equip-
ment. bt is primarily intended for tests of audio equipment but
may be uscd in other applications such as making tests of micro-
phones, records, recording equipment, phonograph pickups and
loud speakers. Use it for checking tape or disc recordings. as a
sensitive AC volimeter, as a high pass noisc mewer for adjusting
tape bias, cutting needle pitch or other applications. High and
low rest frequency source. intermodulation section, power supply
and AC voitmeter all in onc complete unit. Percenr intermodula-
tion is dircctly read on three calibrated ranges. 309%. 10% and
3¢; full scale. Both 4 to | and | to | ratios of low 10 high fre-
quencies easily set up. At this low kit price YOU can enjoy the
benefis of Intermodulation analysis for accurate audio interpre-
tations.

Weathtc? LABORATORY REGULATED

POWER SUPPLY KIT

MODEL PS-2

SHIPPING
WT. 20 LBS.

29

New HEATHKIT LAB-
ORATORY POWER
SUPPLY provides con-
tinuously variable regu-
lated DC voltage ourput
from 160 volts to 400 velis depending on load. Panel rerminals
supply separate 6.3 V. AC supply at 4 amperes for hlamene cir-
cuits. A 315* plastic cased panel mounted mewr provides accurate
metered output for cither voltage of current measurements. Ex-
ceptionally low ripple content of .012¢, admirably qualifies the
HEATHKIT LABORATORY POWER SUPPLY for high gain
audio applications. Ideal for laboratory work requiring a reference
voltage for meter calibration or for plouing rube characeeristics.
In service work, it can be used as a separate variable volage supply
to determine che desirable opurating voliage in a specific circuir.
Use it as a DC substitution voltage in trouble shooting TV circuits
exhibiting symproms of c¢xtrancous undesicable components in
plate supply circuits. Entire kit, including all 5 tubes now available
at this low price.

exrart acen
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o Heatte A MPLIFIER KIT

The new HEATHKIT WILLIAMSON TYPE AMPLIFIER- incorporates
the latest improvements described in Audio Engineering’s “Gilding the
Lily.” 5881 output tubes and a new Peerless outpur transformer with addi:
tional primary taps afford peak power output of well over 20 watts. Fre-
quency response =1 db from 10 cycles to 100 ke. allows reproduction of
highs and lows with equal crispness and clarity. Harmonic and intermodu-
lation distortion have been reduced to less than V5 of 17% at 5 waus. This
eliminates the harsh unpleasane qualities which contribute 10 listening
fatiguc. Make this ampliher the heare of your radio system 1o achieve the
fine reproduction thar is the goal of all music lovers.

The HEATHKIT PREAMPLIFIER (available scparately or in com-
bination with che amplifics kit) features inpurs for magnetic or low
level cartridges, crystal pickups and tuners, turnover conerol tor LP or 78
type records, individual bass and treble tone controls cach providing up
© 15 DB of boost or attenuation. Special notched shafts on preamplifier
controls and switches adaprable to custom installation. The preamplifier
can be mounted in any position and a liberal length of connccting cable
is supplied. No radio experience is required to construct this amplifier. All
punching, forming, or drilling has alrcady been donc. The complete kit
includes all nccessary parts as well as a detailed step by step construction
manual with pictorial diagrams to greatly simplify the construction.

ACROSOUND TRANSFORMER OPTION. 1f desired. the outpur transformer
with the kit will be the Acrosound output transformer, type T0-300. The
use of this transformer permits ultra-linear operation as described in Audio
Engineering’s ~Ulta-Linear Operation of the Williamson Amplifier.”

PRICES OF VARIOUS COMBINATIONS

W-2 Amplifier Kit (Incl._ Main
Amplifier with Peerless Output $ 50
Transformer, Power Supply and WA.

L ]

Pl Preamplifier Kit) Shipping
Weight 39 lbs.

W-2M Amplifier Kit (Incl. Main
Amplifier with Peerless Output Trans- $ 75
former_and  Power Supply) Ship-
ping Weight 29 lbs. ipped ex- *
press only

wW-3 Amplifier Kit (Incl. Main

Amplifier  with Acrosound Outpur $ 50
Transformer. Power Supply and

W A-P1 Preamplifier Kit} Shipping °

Weight 39 lbs. Shipped express
only

W-3Im Amplifier Kit (Incl. Main
Amplifier with Acrosound Outru)t $4975
¥
L

Transformer  and  Power Supp
Shipping Weight 29 lbs. Shipped
express only

MODEL Fm-2 or radio 2 T f r operat . stems. . q
e ranstorme ¢ of audio s¥ WA-P1 Preamplifier Kit_only,
SHIPPING r?up{“:g’n&oﬂncctions to ““,'W‘:?,:h ail 8 tubes ane Shipping Weight 7 lbs. Shipped $ 75
W1. 9 LBS. sxr‘npkk is supplied comgluf for cm-\sn-ucnon.bl express or parcel post. .
The aterial rcqﬂ;:\t\:a‘ simplifies assem Y

necessary

§979250  amesT

Zeathbcl HIGH FIDELITY 20 WATT
Heathkct ECONOMY 6 WATT AMPLIFIER KIT
AMPLIFIER K| T | Tt HEATHKIT MODEL A8 amplifier kic

was designed to deliver high fidelity perform-
The HEATHKIT Model A-7 ance with adequate power output at moderate
amplifier features beam power, cost. The frequency responsc is within = 1 DB
push pull output with frequency from 20 to 20.000 cycles. Distortion at 3 DB
response flat= 1% DB from 20 o below maximum power ourput at 1000 cycles
20,000 cycles. Separate volume, is only .8%. The amplificr features a Chicago : -l

bass and treble controls. Two in- power rransformer in a drawn steel case and a @ ; y
put Circuits, output impedances Peerless output transformer with output imped- 4 55 9 > 4
of 4. 8, and 15 ohms. Peak ances of 4, 8, and 16 ohms available. Separate Sl
power output rated at full 6 bass and treble tone controls permit wide range

MODEL A-7 watts, High quality components, of tonal a:};ustmqnt to meet r}_1[_c rcquireygcms of MODEL A-8
SHIPPING simplified layout, attractive gray the most discerning listener. The amplifier uses ¢ WT. 19 L
WT. 10 LBS. finished chassis, break off type a 68]7 voltage amplifier. a 6SN7 amplifier and HIEPING RS

phase splitter and two 6LG's in push pull oueput

djustable length haf ;
S I 450 :n:‘us :n:c“-‘.'::gr letfggjolc;r:?r;: and a 5U4G rectifier. Two input jacks for either 53350
* .

crystal or runer operation. The kit includes all

anel. . A
P necessary material as well as a detailed sep by

me} MOD'EII ATA amp[iﬁlcr incoriorates a preamplificr stage step consttuction manual.

with special compensatcd nCtwork to providc the necessary MODEL A8-A features an added 65_]7 sta i 1

; 24 i ; . E - ge (preamplifier) for operating from
"?]l:‘r}f {;-u;)\ofor c(v’l:f:'ﬂ“: ‘[";'"h l‘l’““"‘b_]? r;'lucmpce 0}: low out- a variable reluctance cartridge or other low output level phono pickups. Can
put level phono cartridges. Lxcellent gain for microphone opet- also be used with a microphone. A 3 position pancl switch affords the desired
ation in a moderate powered sound system.................. $16.50 input service. ) ) $35.50

PRPORF AGENT 3
ROCKE INTERNATIONAL CORP. Sen
13 €, 40 $T *

NeW yORK CITY (18)

Castd ABL&R.ACT.

... BENTON HARBOR 15, MICHIGAN
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Heathkit

surernererooyne RECEIV E R KI TS

@ High gain dual iron core tuned type IF transformers
@ AC transformer operation for safety
@ Continuously variable tone control

circuit.
11 wave .
6 wbe 2 ontinuous €Y

3 ranges. ckc w over

® Sturdy punched and plated steel chassis erage A <hipping Wt

® 1deal for custom installation mepacycles:

@ Full AVC action 11 1bs. Rl P
@ Inverse feedback for improved frequency response 1\1,0&1‘3l A

® Kit supplied with all necessary construction moterial except speaker ond
cabinet. (Available separately if desired),

] 23050

2 b
350 roeje%;;)afk““ band

shiPPing wr. Ii Overage,

Ibs Two excellent radio receiver kits feacuring clean design and open layout for
’ simplitied construction. Satisfy thac urge to build your own radio receiver and
Modet BR.1 seleet the model which meets your requirements. Both receivers feature con-

tinuously variable rone control. a radio phono switch and phono inpur and an
AC recepracle for the phono moror. A six inch calibrated slide rule type Jial
with a 9 ro [ ratio vernier dial drive insures casy tuning.

19,50 A\

SHIPPING INFORMATION

ON PARCEL POST ORDERS include postage for weight ORDERS FROM CANADA must include full remittance
shown and insurance. (We insure all shipments.) Don't worry for merchandise.
about sending more than the correct amount — if you send us Orders processed on the same day received. Customers no-
o much, every extra cent will be promptly returned. tified of unavoidable delay.

ON EXPRESS ORDERS do not include transportation U.S. postal or express money orders, bank drafts or checks
charges. They will be collected by Express Agency on delivery. are acceprable. Do not send loose ¢oins or stamps.

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

(XPORY aCing
ROCKE INTERNATIONAL CoRP
New ToRK ©ITY (18)
Canit arad m v -
... BENTON HARBOR 15, MICHIGAN
SHIP VIA
1 Porcel Post
_ S— — (] Express
] Freight
N - - N - 7’ [ Best Woy
i . (PLEASE PRINT)
QUANTITY ITEM PRICE QUANTITY ITEM PRICE
[Heathkit Oscilloscope Kit—Model 0-8 129 Ibs) |s4a.50 | Heathkil Square wave Gen. Kit—Model SQ-1 {14 Ibs.) $29.50
[ [ Heathkit Intensifier Kit (0-8 only) No. 339 11 1b.) 7.50| Heathklt AC VIVM Kil—Model AV-2 (5 Ibs.) 29.50 ]
[ Heathkit Voltage Calibrator Kii—Model VC-1 (5 Ibs.) } a.50[ Heathkit Intermadulation Analyzer Kit—Model IM-1 (18 1bs.) | 39.50 7]
i Heathkit Electronic Switch Kit—Model S-2 (11 Ibs.) 19.50( { Heathkit Regulated Power Supply Kit—Model PS-2 (20 Ibs) | 29.50 ]
Heathkit Scope Demodulator Probe Kit No. 337 (I Ib.) } 4.50 | Heathkit Handitester Kit—Model M1 (3 Ibs.)} 150 |
-; Heathkit T.V. Alignment Generator Kit—Model TS-2 (20 Ibs.) | 39.50 | [Healhk-l Oecade Resistance Kit— Model DR-1 (4 Ibs.) 19.50 |
| Heathkit Q Meter Kit—Model QM-1 (12 1bs.) 39.50 | I Heathkit Decade Condenser Kit—Model DC-1 (4 Ibs.) 16.50 |
) iHealhlul Grid Dip Meler Kit—taodel GD-1 (4 Ibs.) , 19.50 I Heathkit Impedance Bridge Kit—Model [B-1B (15 Ibs.) f,,‘?-’ﬂ ____
| Heathkit VTVM Kit—Model V-6 (7 Ibs.) 24.50 Heathkit Battery Tester Kit—Model BT-1 (3 Ibs.) 7.50|
) [ Heathkil RF Probe Kit No. 309 (1 Ib, [ 5.50 | Heathkit Resistance Substitution Box Kit—Model RS.1 (3 Ibs.)| S.50
I Heathkit HV Probe Kit No. 336 (2 Ibs | 550 Heathkit F.M. Tuner Kit—Model FM-2 (9 Ibs.) "22.50] |
I | Heathkit Peak-to-Peak Vall. Probe Kit No. 338 (2 Ibs.) | 630 | Heathkit Broadeast Receiver Kit—Model BR-I (11 Ibs.) 19.50 :_
Heathkit Visual-Aural Signal Tracer Kit—Model T-3 (81bs.) | 22.50 Heathkit Three Band Receiver Kit—Model AR-1 (11 Ibs.) 23.50
i 1Healhlut Condenser Checker Kit—Model C-3 (7 Ibs.) [ 1950] | Heathkit Amplifier Kit—model A-7 (10 Ibs ) 1450
i Heathkit RF Signal Generator Kit—Model SG-7 (7 Ibs.) | 19.50 [ Heathkit Amplifier Kit—Model A-7A (10 1bs.) 16.50 :
;LHeatMut Tube Checker Kit—Model TC-1 (12 Ibs.) | 29.50 I [Heathhn Amplifier Kit—Model A-8 (191bs)) ) 1 .‘l.‘l.so“ et
Heathkit T.V. Tube Adapter No. 355 (] Ib.) 4.50 Heathit Amphifier Kit—Model A-8A (19 Ibs.) 35.50
I'Healh-kll Battery Eliminator Kit—Model BE-3 (20 Ibs ) 24.50 I Williamson Tyoe Amohfier Kit (Type ) | |
: - : Heathkit Vibrator Tester Kit— Model ¥T-1 (7 Ibs.) 1 1450 ] Shipped express onty |
Heathkit Audio Generator Kit—Model AG-8 (16 Ibs.) 29.50 WA-PL Preamphifier 1Gt (7 1bs.) (Shipped exp. of p.p.) 19.75
= Heathkit Audio Oscillator Kit—Model AG-1 (14 Ibs.) 24.50 1 } o T T —
T Heathkit Audio Frequency Meter Kit—Model AF.1 15 1bs.) 3450 ] l m -—g
P | | S — i —
*Please ship C.O.D. [J Postage enclosed for——___ |bs. Enclosed find (] Check [ Money Order for__
January, 1953 77
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We rest our case
on evidence
you can hear

Words can't prove
the performonce
of thissuperb High
Fidelity Tuner.

Neither can witness-

es. When it's time for

a decision, your judgement of

the CRAFTSMEN 10 is bosed on one

thing: evidence you hear with your own

ears. Llisten—ond the conclusive evi-

dence of incomparable sensitivity and

flexibility will turn your trial into o
lifetime of distinctly better listening.

Era‘tsmeﬁm

high fidelity
FM-AM tuner

« Two cothode followers fumish both avdio
output ond detector output for remote instal-
lations

& Byilt-in pre-amplifier, compensated for varis
able reluctance pick-ups.

o Automatic Frequency Control entirely elimi-
nates drift, simplifies tuning.

& 5 microvolts sensitivity on both FM ond AM.

« 10 ke filter on AM eliminotes inter-tation
squeal

« Bass and treble tone controls for boost, cul,
or 20:20,000 cycle flot response.

JUDGE

THE €-500 TOO!
Williomson all-
teiode circvit—
99.99%, distor-

tion-free!

1,8
A

high fidelity orattsme

means distinctly better listening
Far information, wtite to:
The radio CRAFTSMEN, Inc.
Dept. R-1, 4401 N. Ravenswood Ave,,
Chicago 40, 1.

1953 TV Receivers
(Continved from page 47)

enough for the vertical multivibrator
and the horizontal phase-detector type
a.f.c

The third unique design is illus-
trated in Fig. 3A. This is the high
voltage portion of the new G-E Model
S21T1-B and, at first glance. appears
to be a HV tripler. If we analyze the
circuit closely we find that V. a sec-
ond 1X2A rectifier, is not really an ac-
tive circuit element. The equivalent
circuit in Fig. 3B shows that V. is
only a resistance such as is commonly
found in HV doubler circuits. Usually
this resistance ranges between 2 and 6
megohms, and consists either of sev-
cral carbon resistors in series or clse
of a special carbon film IV resistor.
We know that a diode has a certain
definite resistance R, when current
flows through it, and there is no rea-
son why it could not be used in place
of the regular fixed resistor, As a
matter of fact, the diode resistance
varies with the voltage across it. That
is really the reason for its application
here. Use of a HV diode greatly im-
proves the regulation of the HV sup-
ply as more or less current is drawn.
Assume for a moment that suddenly
the picture on the screen gets bright-
er, resulting in increased current drain
from the HV supply. This means that
the voltage tends to drop both at V.,
and V.. Naturally this also mecans a
voltage drop across V= But when the
voltage drops across this diode, its re-
sistance increases substantially and
the current through it is reduced. By
reducing the current flowing through
the bleeder resistance V. in Fig. 3B,
the voltage available at V. is raised,
counteracting the effect of the bright-
er pieture on the sereen. In actual
practice the use of this diode really
results in a substantial improvement
of regulation and a more uniform fo-
cus and brightness on the screen.
Keeping the anode voltage more con-
stant also prevents blooming and the
halo-effect often observed on some
large screen picture tubes.

Some of the tubes listed here have
made their appearance during the past
vear, but have only now found wide-
spread acceptance and use. Detailed
literature and performance data for
each tube can be obtained from the
manufaeturers. Qur purpose here is
to give the reader an idea of cach
tube’s use in the circuit and some in-
dications as to the extent of its use.
This will permit the service technician
to recognize it in the set and also to
get some idea as 1o how frequently he
might encounter it in repairing new
receivers.

6AHAGT : QOectal. single triode. for

vertical output amplifier. Used by
Sylvania, Philco, Zenith.

BAQTGT: Octal, duo-diode triode,
horizontal a.f.c. circuit. Used by
Zenith,

6AX4GT: Octal, diode, used as

www.americanradiohistorv.com

damper in autotransformer flyback cir-
cuits because of high cathode to fila-
ment breakdown voltage. Found in
Admiral, CBS-Columbia, Motorola,
Packard-Bell, Philco, Zenith, and oth-
ers.

6BF5: 7-pin miniature pentode, used
as video amplifier by Sylvania.

6BX7GT: Ocital, dual triode used as
vertical amplifier by G-E.

6BZ7: 9-pin dual triode, for r.f,
cathode similar to 6BKT. Used by
Adwniiral. Dubiont, Motoroia.

6US8: 9-pin triode-pentode combina-
tion. Often used as »r.f. mixer and os-
cillator or else as video-audio i.f. am-
plifier. Motorola and Zenith are major
users of this tube.

6X8: 9-pin triode pentode combina-
tion, similar to 6U8. Used as r.f. mixer
and oscillator by Wesfinghouse.

6V3: 9-pin miniature diode with top
cap for plate connection This tube is
used as damper for autotransformer
flvback eircuits because of its high
cathode-to-filament breakdown volt-
age. Arvin, G-E, Philco, Sylvania, and
Zenith use it.

12AX4: Octal diode, same as the
6AX4 except for 12 wvolt filament.
Used as damper by Hallicrafters and
Motorola.

12BY7: 9-pin, pentode, used as video
amplifier with G, similar to 6AGT.
DuMont, Sylvania, Westinghouse, and
others use it.

12AZ7: 9-pin dual triode. used as
r.f. mixer and oscillator by Philco.
Similar electrically to 12AT7.

Conclusion

Although the new 1953 television re-
ceivers cannot boast of any radically
new electrical devetopment, many im-
provements in performance. economy
and reliability of both circuits and
components have been incorporated.
New flvbaek transformers. simpler
a.f.c. circuits and the new 40 me. i.f.
band are all further steps in reducing
service troubles, climinating instabili-
ty, interference, and improving effi-
ciency. While none of thesc innova-
tions presents a new concept to the
technician. it is still important to he-
come familiar with the new circuits
and components in order to service
them correctly. Knowing new tube
types helps in servicing. especially
when regular tube manuals do not yet
show these latest numbers. —30—-

AUDIO TRADE-INS

F interest to the audiophile is the

establishment of & new firm, The
Audio Each e Ine, 1539-19 lillside
Ave.. Jamaieca 32, N Y., which has
heen set up specifically to provide an
eachange service for all tyvpes of audio
gear.

The enthusinst can now sell his old
cquipment at the same time he pur-
chase~ the new componcents or system
he desires,

The company has developed o market
for the used-guaranteed equipment
which is aceepted in trade-in. The serv-
ice will be operated on a nationwide
basis. 30—

RADIO & TELEVISION NEWS



www.americanradiohistory.com
www.americanradiohistory.com

1 CBS-HYTRON 1S FAMOUS...
®EASY TO SELL. The magic letters
"CBS” are plugged for you on radio and
TV station breaks . .. 102 BILLION times
a year! CBS is known and respected by a//
your customers. CB3S-Hytron is the prof-
itable brand with endless sales assistance.

CBS-HYTRON [EADS IN TV
°TUBES. You know them. CBS-Hytron
TV originals: 1AX2, 1N2A, 6BQ6GT,
12A4, 12B4, 12BH7, 12BY7, 12B%7,
25BQ6GT, and the original rectengular
16RP4. Even CBS-liytron standard TV
tubes are designed-for-TV ...tested-for-TV
...togive you peak performance and profit,

5 CBS-HYTRON IS MATCHED-TO-

" THE-SET. Combined engineering skills of
leading set makers and CBS-Hytron work
hand in glove for you. CBS-Iytron tubes
are originally set-engineered right into the
sets of 9 out of 10 leading set marufac-
turers. No wonder CBS-Hytron is your log-
ical matched-to-the-set replacement tube.

January, 1953

"WHY SHOULD 1 INSIST
ON CBS-HYTRON?"

“YOU PROFIT MORE!

HERE ARE

5 BIG REASONS WHY"

Z CBS-HYTRON SPECIALIZES IN
*RECEIVING TUBES. Since 1921,
CBS-Hytron has concentrated on receiv-
ing types. Practice makes perfect. Put
those years of know-how to work for you.
Let time-proved CBS-Iytron dependa-
bility cut call-backs . . . make more
money for you.

4 CBS-HYTRON IS ULTRAMODERN. CBS-Hytron
2js the tube of the future. hNade in the world's most
modern plants. On manufacturing equipment vears
ahead of the rest of the industry. CBS-Hytron ad-
vanced design and precision construction keep you
always ahead. Give you
tomorrow’s trouble-{ree
performance today.

IT PAYS TO BE FUSSY! Just any standard brand
won’t do. If you want: Trouble-free, advanced
performance. Maximum customer satisfaction, Minimum
call-backs. More profit. Five big reasens point the way:
Insist on CBS-Hytron!

QUORDTASTIRG Dy

CBS-HYTRON
Germanium Diodes

Complete data yours for the asking. Write
CBS - Hytron, DANVERS, MASS,, today.

g TR
A SWSIOW OF COW
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OLSON’S PENNY PROFIT POLICY MEANS GREATER BARGAINS

NEW LATEST 1953 MODEL ESPEY
12.-TUBE AM-FM RADIO CHASSIS

with Tubes.
COMPLETE WITH

anononnnAE’;:
MAGNAVOX
SPEAKER
LOOK HOW YOU SAVE

Knobs. Etc.
12" Magnavox Spenker. .$ 20.00
12 Tube AM-FM Chassis. 130.00

....%150.00

Regular List Price

DESIGNED FOR QUALITY
CUSTOM INSTALLATIONS

Chassis Equipped with Built:In Pre-Amp for GE
or any Low Output Variable Reluctance Pickup

STOCK NO.
RA-112

Here's a deal for vou! Don’t pass it up. We pou a ters
cash on {he barreliead, Olson
re Comhinatlon lass:

SUPER BARGAIN! :,'_,':;;.,.:"T;‘"" 4 p"ym we wenl out to duplicate this
is Indireculy Hiuminnied.

on n
nlh-r \V COUI]A NO’I‘ DO SO TODAY. Order Your Out-
66 i
teniia for AM aml Folded Dipole

fit
LOOK AT THESE FEATURES: You fet a full size AM-FM
rovisions for external antennas 10o. Has lnful Jack for both Crystal Curtridge Tone
o has Mlcrophone Input for I'ublic Address use.

Push-I'ull Cuiput Atdic ams.c delivers 10 Full Undis-
Circuit, drift compensated.

mrleu Watls, Tmproved ¥l

tenna for FM res

Cliassls including 12 tubes (4 are «duai Purpose. thus
‘ouol Has
wnts,

giving you the equivalent of |6-tube performance).
or any Alagnetic Luw Voltage Cartriuge.
Fully licensed under both kCA and Hazeltine 1
Recelves stamlird AJ\I hrundoaul 550 to 1700 KC and FM 88 to 108 MC. The ¥M Circult includes
o aper 1Ic RF wpliner Stage, 2 Siages of HIkh-Gain |mum--dmu~ Prenluency Aamplineatinn and
an advanced desikn io betecior Cireult wrucn rovides Low Nois¢ Level between stations, free-
dom fromi AM Interferenee. ease of wuning and amplé galn,

High-Fitellly Reproguction 18 assured through well-engineered Cireuits and the use of Iigh
Quatity Parts Lhroughout.

TUBE COMPLEMFENT: 1 -G6BEG. 2..6Baf. 2—12AT7. 1-68H7. @AL3. 2—65Q7. 2—6VGGT J'Id
3VIGT. Wide Freyuency Ilesponse s assured 1Y the Fush- -Pull Ouiput Stare. Chassls size 1113
wide x B high x . mplete with Tubes, l\nﬂhs. Front Escutehcon, Mounting Hamtware and

Full 8ize l.cyoul Temslate. Operates on | 153V AC 80 Cycle,

The 12° Magupvox I'M Speaker is of the llighest Quality and Is found In the most expesisive

nxole ladius, You can depend upon it tu render ll[ o ume when connecied to the chassis, All
metal parts are heav cndmiu ited. Full Size | co 5 Magnet s permanently cemtered.
Cone Is Full Frequency Construction and lhl‘ voice Cnll ls l-‘ully hullmnoled both inslde anid out.
A Hare Comlunation suel Upis AMLFM Chassis and Ma 1 M Speaker Ix hard 1o find
llere 1s (ruly 8 penerous aotler. DRDER \nL'H QUTFIT ’l()lb\ ! Be the envy of evervone who hears
e magnificent berformance of Hadio at s Best. Origlnal Faclory-Sealed Cartons. snmx. wi. 25 Ibs.

TECH-MASTER

New Willilamson-
Type Amplmer Kn

74 Stock No s
AMP.12
COMPLETE w“h

KIT. GNLY

TECH-MASTER -
4 CHANNEL PRE- |5 =
AMPLIFIER KIT  — =&

For Use with
Williamson Amplifier

4 Input channcls and

4 Tubes icll(’%ﬂl‘ ”YI"\IfCHT far:
o "M -A or uner.
Full 15 Wotts—Ultro Linear @ Includes crvical and reluciancs

Stock No. AMP-I3
] 9 With
pich-ups, m.IM- or wire Tuhes
recorder. a
sitinn mumllzer snnch pernlts scleetion of
turnover and rall=of. continuons con:
trols for full basg and treble boost apd at
tenuation. Pinvered from main amplifier
AC outlet bermits main nnu.llﬁer. cic.. 1o
e emitrolled hy master switel Coniplete
with hrebrinted Punchesd cnnunlr all eom-
ponents. tubes. cabinet and Jdetailed in-
Elructlon: Laxy to nssemble.

Altec Lonsing Peerless Audie Transformer
‘omplete Kit of e nsforimers, i n 'S, Te-
istors. sochets, hardware,
¢, part yonr feed

nm ts are incl
N

on
sound
I"l»crlel! for ins

sy to assemble
SPECIFICATIONS' Outiut
b mpul  Impedance— 1K

l.u]ml‘mcc 1:8:-16
for ervsial Pickups.

tuners, pre-amps, ele.: a cus o 8U.000 SPECIFICATIONS: 1 inpus chafnels—i

Tubes SV Low level-high #ain. 3 Hi-impedance. Tube
ID.)-I"'S\‘ 7000 cycles IQO W, Slu.-—ﬁ x127x Complement (1—12AX7. 1—12AU7 Size—
[} ~hpg wi, 27 Ibs 1083 " x4"x4", Shpi. wt. 4 Ibs.

OLSON ELECTRIFYING BARGAIN!

THE NEW WONDER OF ELECTRONIC CONTROL
CAN BE YOURS FOR PRACTICALLY NOTHING

THYRATRON REMOTE CONTROL

SERYICEMEN—HOBBYISTS—HAMS
EXPERIMENTERS—RADIO SCHOOLS

w4 reflulne Thyratron

You get the complete out-
fic, including cabinct, 3
tubes (6SLY, 6SN7?, and llere':
GL 5562) and wiring dia-

the chianee of a ltfetime
emote Contral of your owi
mighty houdful (only “NB7RD

10 perform hundreds of practieal, {ascinnting
A eomplete schematie showing the circull is

1sleetron
T

“S¥nck No.
RA-111
s;nq'e
cach.$5.99
o
h

It's u sle Tluy it just for the parts alon: See

what you et Over 30 components such nu AN and

Lots of 3. G1.-5662 Tubes: Cahlnet: Condensers: lesbslors: Transformer: Controla:
_cach ... Il Assembly: Conuol Relay. ele. valuable parts and lubes galore

that vou cain S0 easlly use (R any other radio, ampilier. etc.—or for
expvrimemlng

POWER cono makvns I\!

easy to connect tou lose? These parts #re certainly worth TIREF TIMIE

AC line. Consists of 12 juw cust.  The General Kleetrie Thyralron Type GL-53602
ft. heavy rubler covered  tube alone costs $1.30 wholesale, Hesides. conslder the plate sensillve
wire with ruhber molded relay. filament transformer, find BS1.7GT tubes, comcicnsers. res
plugs, STOCK NO. sistors fmany of them €% precisions). No matter how you use n.

W116, ea.. 49c. here's a great. greal Oison Bargain.

PRECISION THYRATRON CIRCUITRY

These amazing Thyratron precislon thermostatle controis can easily ant ruickly be modified by you
for clectronlc remoty control of: Tr;m.mulern Turn Hadlo and TV on atud off: Open and Close Garage
Iwoors from your car: trol Machinery. Tower Tools: Hemole Controls for
Model Hailroads. Planes. Boals. Trucku. Burs.lnr. Pire. Teln aeratire and ltain Alarm Systems: 'ouls
try hHi

rooder Conweols, ete., ete. Operates on 115 Volts AC. Shpg. wt. & lbs.

OLSON RADI0O WAREHOUSE -

80

SPECIAL SALE!

WILCOX-GAY RECORDIO
TAPE RECORDER

2 Full Hours of Recording or Play-
back—Automatic—Foolproof Push-
Button Controls e 2-Speeds o
Records ® Plays Back e Erases

Order your Wllcox.Gay Tape Recorder for lers
50 than Dealer's Cost! I

This Is the finest 1te-

STOCK NO. $
corder Olson has €ver offered—al a nrlcc that
s really ulve-n-wn\. \\o made a rea! deal

AMP-10
“mHl ¥ zet the benef

Flve “‘I'rest mauc“ Push-butlon Controls
REGULAR altow Instant choice of all oberating funce
. tlons—fast forward 4 reverse, record, stop.
8149 95 and playhack. The asiest of all recorders 10
~ operate. Handles up to 77 reels. Full ranxe
ot recurding times—7” reel reeords for a full
hour at 3.75" per econd. Plus anoiher hour
ONLY on other half tape; and at 7.5" per sceond
- you wet a full recordIng hnur on hoth halves
of tape. Rewinds In less llmn 3 minutes.
Automatleally reconls fiom FM or AM radio. pl'un ~;:I'1||h. TV or milke. Plays
back throuygh powerfyl Lulit-in ampliter and 5%x7 (-lli,;(lcal !lmalu-r Fre
yuency response—70-BH00 €ps at 7.3 per mecond. and 90-6000 cps at 3.75
pclr wecond. Outpul—2 Waits. Masimum Fidellty galned by Automatic Speed
Svlector.
Complete  with Clmlmllwl Reluctance Mike. Iecard Lock Bution. External
bhf.‘.lktr .lnck Full kanite Variahle Tone and Volume Controls Tulies—H8.0
B AXT. 6X4 Hecttier. 7 ft. Cord. Neon Hecording Indicator,

angsome

Cnurcn Ciub. liome, etc. L, muo ht. only 27 Ihs.
- =l ~ 10-120 Vaoit eyvele AC. U.L. Ap-
NO \IUIH \\III:.\ TIII SE. ARE GONE!

RECORDING TAPE—FAMOUS
MFR'S CLOSEOUT!

PLASTIC BASE
1200 FT. REEL

e 199

proved.

Get the buy of your tife. Save up to 8405
on high quality RECORDING TaPE A
large manufaciurer had 16 sell his In-
venlory¥ and he unloaded the whole deal
Olzon now offers you thls high grade re-

cording tape at prlcen whieh defy com-
ellilion Standard 14 wide, 1 1]
ong.  Frequency response 50 8.000

l-oh o'

rV l'llnluhtlc Reel included with epch. Ships.

A MIRACLE in RESISTORS

’ CO-AXIAL

SPEAKER KIT OF 130
NATIONAL
$| 295 RESISTORS

v WATT—
10% TOLERANCE

COMPLETE KIT
Stock No. YOU GET 13 SIZES Slock
5168 10 OF EACH SIZE DNLY

568

Our new 1953 Model. Guaranteed 10 | 1oy tan 3¢ cach. YoM fet 10 each of

Quiperfarnt any speaker in its Lrice the followlng 1 G pular values
ciass. Equipbed with two “*high con- Ol 1).006. 15.000. 22.000. 27.
eentration'' Alnico 3 mugnets and a 000, 47.000. 56.000.

100.000, 270.

hirh frequency diffuser. The 12 00O, 330.000. 470.000 MEGR

tlon delivers the bass whlle the In- 4.7, and 6.8. The degree of precislor
ner 3 Lweeler spesker sccilon de- astounds experis Natlonal lteslsiors
livers the (rehle tonex. ToRelher are the product of nl\:nd .I.uv.m.hl| he

sy ive - 592 prodluct of an clecironie indusiry which
Lo you  Aiving tone UL already enjoys  worlilwide reeognitis

spweaker is unconditionally guaranteed
0 sagisfy even the moss eriticat user
or Olson promises to refund your

for unsurpassed cxeellence. Olson madg
a den! wherehy we obtained 260 000
units at 8 special Price—so we could
money. Only two wires o connect eonvinee evep the mont skehtical. Every
any radlo or amplltier. Voice coll im- Keslsior staMmped w |1 h value. Size
pedance 8 ohms. Frequency Fesponse 247X with 17 linned copper leads
80 10 17,500 cps. ShPpE. wi. 10 ibs. Shpm. wi. 2 lbs.

COMBINATION DEAL!

10 WATT HI-FI PUSH-PULL AMPLIFIER

COMPLETE WITH
12¢ CO-AXlAL SPEAKER

! BOTH COMPLETELY
ror $ =
to8 e Bl IIN

STOCK NO. AS-87
1 t L 10-Watt ILLFI Amnlifier 1'LUS the
omercmu mnlched outfit wdny You nef »:Ie O i e hny cabingt
or bou .kr-n- ‘,l\lm. you a eumpleu— Ampiitier S}Mﬂn of whith you can be pro!
Shpg., wt. 23
Ampliher s com
and simil ardlybels ol“mng:n ; Bu“
phono. 1 radio. m P
witeh, Ouiput Impedunces: 4‘ B 16 ohms. Peak power ouwput 17 walls. sDrml‘;
his ampliicr lousy and see what brijiiant. realistic tone b wili dellver. q upp!
is iimited. Every ohe n factory-seale<] carton. You €oulda’t buy Lthe par s_dall:‘rg.lv
for this price. llemember this 18 a lqutl) ,.ttze .m(;‘l‘nﬂn;r.mlrnnsll;:nuﬁl" :pe‘zntr. o
5 eque! tt
iy “ o N ’%bTuT:q(,mL“({ rE-ponsgsc’ 5 GVE. 5 Complete with tubes
lzl.' 12.' x6LE" x 3
Spenker 1s our new
class

—

3 ready to play. Built-in PKE AMP for G.E
lul(ly ms:!‘!::u';(‘:m;:‘,:g -i nputs: 1 Crysial Phono, 1 magnetic
rols: 1 Trewle. | Volul dmer 1 Punono-radio

853 Co—n\lai Model, Guaranteed to outperform any speaker
Equm wun lm ““high concemtration™ Alnico 3 lna«n:-'u:
high freducney dl’lunu 127 section dellvers the hass while l“-
Lweeter lphher -u-enon uvllvern the treble tones. Torether they lve
you winKg tone peaker I8 unconditionally guaranteect to salialy elven
the most critical u~rr ar 0I~un promises to refund your money. Onl)'. Ltwo W raza
to conneet to amplificr. Voyce coil impedince B ohms, Freguency response

to 15.500 €ps. ShhE. wt. 25 Ihs.

£

USE HANDY ORDER BLANK ON NEXT PAGE »

275 E. Market St., Akron 8, Ohio
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SI.OTTED SUPER SPACE LINE
777\ LOWER LOSS 300 OHM

OLSON SMASHES
KINESCOPE PRICES

Here are real bargains in Picture Tulies.
far the fact !”Inl (HM‘I‘ made a cash deal on THREE SOLID KAl HOAD CARE full
of PFICTU - This is one of the Liggest deals that we have ever made
and we pass the »..nmsm o o you. We promiscd not to pdvertise the nn

Prices that would he Impussille except

turer's name, howerer, every tuld ls zuaranteed, In in the or gl fa cmrv "nc.l
Cartot and bears the manufacurer's name. Ex]lre!m only. Shpg. wts.: 12
18 1bs.. 16KP4—20 Ibs.. 1THPIA—22 [bh., |DAF 4B—23 Ibs.. ucp|.4“ ibs,

Round, Dark Face, Glass Envelope.
Retall Price $31.00

12LP4A
16KP4

17BP4A

19AP4B
20CP4 | st o s Gimes e

CRYSTAL MIKES

Astatle high output
crysml mike for PA wrvs-
ems and recordors.
lquh-pwl with  handle
base and 7' shielted
cdblo Shpgr., wt. (11

|$1 795
|$2@9%
[$2095
| 5299
$2995

DELUXE
COUNTER

We're letting jhese
g0 at a fifth of Ac»

Or 16RP4. Rectangular Glass Enve-
lope, Dark Face. Retall Price $37.50

Rectangular Dark Face, Class Enve-
lope. Retall Price $37.50

Round. Etched Dark Face. Metal En-
velope. Rotall Price $65.00

tual Co s t—88 30.
M-67. cach 35.95 eep an  accurate
. count up 1o J100.000 on
Tﬂf?f same but with $ 69 erirnallang: | martios Tnas
‘. t' swiltch buitt ductlon. ete. Just touch
into 6 95 Stock No. a4 jever and 1T counts,
hangle. 2 X-298 Shpg, wt, )

4‘ FREE' OLSON'S BIG NEW

,,,,,,o,, e BARGAIN CATALOG

7 £3% | Ger Omon's LOWEIt-than.wholesale Drices from this famous
m' hook. STANDAKD BRANDS—FRISH STOCK. IMMEDIATI
§ DELIVERY. Caalog ir twe enlors—10 full pages of unbe-
llevable tarkains. A new catalog malled Bi-Monthlv—with
ew low haralus each mallineg. Simply noite on order Llank
r write tulay for your free copy from: OLSON HADIO
WARENOQUSE. 275 E. MAKKET S$%.. ARILON B. OI110.

WANTED! $500,000.00

WORTII OF Radio and TV Parts. Speakers. Tr nl'nrnmrn Tubes, Picture Tuhes.
Condensers. Resistors.  Switehes. Wire. Knobs., t Phona (‘mlrhl:rs ete.
ALSO Partially assembled or compl e lent A |I:I|her and Tel lon Chassls.
ALSO Test Eguipment, lteco Adtonatic Charn rh tors, Micro.
shones,  Tone  Arms.  Melers un. wets. Grille Cioth, Wire or Tane
tecorders.

MANUFACTURERS and WHOLESALERS

Here's vour chance to dizpose of your inventory fur cish.

wie: OLSON RADIO WAREHOUSE - ATT'N. 1. ). OLSON

WIRE:
PHONE: JEfferson 9191 . 275 E. Market S%., Akron B, Ohio

OLSON STORES TO SERVE YOU IN:
CLEVELAND, OHIO * CHICAGO, ILLINOIS

2020 Euclid Avenue 623 W. Rondolph Street
in or aear either of these

you live jes visit our Bargain Stores where
you'll tind thesc and hundreds of other Olson Buys

OLSON HAS OVEH 150, Ugﬂ SATISFIED

@ZS2) 0LS0N RAD

January, 1953

RADIO WAREHOUSE

MAILYOUR ORDER TODAY—OLSON WILL RUSH IT RIGHT AWAY!

This slutte

ard snhecineations in such a manner ns 10 provide
maximum alr spaging wh

e
while nul ply I.mts

® 3-SPEED COMPLETE 3-SPEED 51"
® GENERAL INSTRUMENT RE?WOPF‘L?FFEHRA’:(?'EH : _“n] o
® el moce  AUTOMATIC RECORD CHANGER , ®
. STOCK NO. RA-69 tically Ch Al Si Eosily Assemble Your Own
Faquipped with single Automatica anges 1Ie5— H .
need e with srecious ) y ” g ” Automatic Record Player .
metal ionelasting tp. 10” and 12 2
. Iy recorx ¢ a5 4 18 RPM Stock No. ‘ .
‘s TH OUPM. o 8 — - -
p Tt BTG All Speeds—33Va, an I f =
Wi 13 All the finext features are incorborated in tnese Gene | A
. eral Inatrument Record Chiangers. Hecords Slide Gently FOR ONLY [ ] ~ £33 .
h down the center spindle.  There wotibie. no
scrapge. no slap. Ne chance of damaZin® yaur records. SEE WHAT YOU SAVE Regular &
. Y ® The newly-designed controls lnu- O |Illl|ll(,r‘.”lhey fx- Complete Wil List Price — s " .
] Plain themselves, No instructions needed. moving e " 50 .
bt in“aviry Gouernt Instrunioms, Ganser are fociary | - 3.Sbeeu Chaper "5 | Bl e
adjusted thus insuring years of trouble-free nerform- s r 3 I a4.55 Fl 5 t In-
. HI-FI DELUXE MODEL .. L 25 seuvy l)‘:;:.s'sp‘»nu»r 499 A omuticiReto rd B Ry en TKY .
STOCK NQ., RA-113 These Changers are phrecision:built hy eraftsmen Quipt Transio e i
Eonipped with “*Turnover®® who have had years of exheriencee. kvery Changer I8 R};sm::;_ o stalliney Dritled:. . w2 GERh:iLHAIBELNUSxTEHUEENATNI&IEE“
‘ carlridie and dual needie. brand new In original factory-sealed cartons — aml |
One side for 3314 and 15 Ruarant 1008 by Olson amd the manufacwirer. Tof List Price. 574.35 (Modet RA-63 — as peseribed to
RUM dlues amd olher wide  [lere s one of Olson's Most sensational Largsins Be Herers an outylt that normally retally loft).
. s ithoed aGih o dleve us—you can't zo wrong. at $74.3 self a p 5" PM HEAVY-DUTY SPEAKER .
cious  metal long-lasting Changer ean he connected to an¥ radlo or ampliller. :mu mwe n n umw]'{n |ll:l' I -mr AND OUTPUT TRANSFORSMER.
Ups. Hegulir nu-u Price Eaulbbed whin clever ouch-plate’*—a sllht press 'sﬂg'“‘y_ﬂ(_‘:;]‘;"‘lﬂyf = 3.-TUBE AMPLIFIEH COMPLETE
£52.50.  Shpg. 15 and you con reject or skip a dise and go on 16 the n fust S0 minutes, A holes .
1 next one. Hax perfeet camt parts. lere's a Changer aiidofminutee: @ fToiss wITH TUBE
Sinzte. each youw'll be Proud 10 demonstrate W Your friends. You avided.  The Ambliner Is MOUNTING BASE—WITH HARD-
52%.99 can sell Llemty of them l00 Operates on 115 Volts wireil. All you have to do WARE & INSTRUCTIONS
. In lots of 3 ° AC. 60 cvele. Hnse alze 127 . 514" avove blale the Changer and Sheoker
each:lonlz and 314" below. Take )’ﬂlll’ cholce Of either model. wires.  Shhg. wi. 20 Ibs.

000000060
DON'T THROW AWAY
OLD PICTURE TUBES

} svvovcrl:o N BOOST BRILLIANCE
/ssoo' Ft. Spool WITH THIS Tv
lﬂ'l e,
s7.95 TUBE BOOSTER
I.cm of 2 !A(H Completely auwtematie
Spoals Fasy to install — no tools
ahm TV linc Is made 10 stand- L I U O

icture tube that Is starls
ng to dim and wilch the

malntainlng the le-

] 1 cnlns,’ Works on any
slrahle etreneth and durabllity of the usual 300 $ T ube— to 30~ in all
hm Lw line. Color: lirown. with =22 nlr-mw AC |-’|rnll(-| elreuits. Adds
coppn nmt- p-l;elhylone 35 mil_weh, Never of- months and mMonths of gerv-
fered wh o low prll.'e Ol([nLR FEARLY— Stock No

jce 10 those old tubes.
Shpg. wt. 7 1b.

iteg.
53.05. Shpg. wi. o

OF ClIARGE,

n
the Order Biank below. \\e 1l ship your ordl.‘r instantly and include the S
One Knife IS OF

“SPORTSTER” 4-BLADE POCKET KNIFE

lu!ll Ihe ]\nlrc 3'nu ve alwiys wanted. The cleverest.

Just priee ong in

Is giving you one
Hlntle [ ]
TO

iong with h.mdsnmll)' colored Inlald van-
(h(‘ Contalns four sturdy shiny steel hindes.

& Conibinalion Hotlle Opener-Screw Driver lyl’
potse punch and Reamer o New Style Curvvd \\h ullnz
I_lr;rc Tledvy Duty Stav %nar;- Cutting Blade.

ET YOUR KNIFE FRE

1 mnke out an order uuam- $20 or maore front these Olson Ads using

rtster Pocket Knife FHEE
ARY 28, 1953,

a cusiomer, FER EXFPIRES FEBR

IT'S EASY TO ORDER FROM OLSON’S

How

rice.
enough tor j
preter SFND

postage.

MAIL TO:

to order: Order directly lmm this ad.
venlence use this order bl mk
with qunmny aesired. s

may send remlltnnce with order

you may¥ pa¥ mall or expressman for merchandise and

» 275E. MARKETST,,
WE SHIP SAME DAY WE GET YOUR ORDER

con-
Il in columns Lielow

ber. deacripiion and
include
. or if you
FY. Olson will ship C.0.D. and

MONEY BACK GUARANTEE:

Everything you order from
Olson 13 guaranteed as ad-
vertised. " If vou are not
more than satisfied. you may
return merchandise for cash
refung.

OLSON RADIO WAREHOUSE
AKRON 8, OHIO

Piease Minlmum Order $3.00

QUANTITY

NUMBER

STOCK PRICE

DESCRIPTION M

TOTAL

-l-"'—ﬂ'-{

lNAME

|cmr

IADD RESS

TOTAL
ADD
POSTAGE
TOTAL
ZONE_5TATE_____QTO"At
RN-153

275 E. Market St., Akron 8, Ohio
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Spot TV trouble symptoms at a glance
. ... fix them twice as fast!

Now! HANDLE UP TO 90% OF TV
SERVIGING BY PICTURE ANALYSIS

. New short cut way of handling television
ﬁ,-}': service can save you hundreds of dellars
worth of time

ll X-
vormrans X

Hours of tedieus. this is gnly the beginning!

time - consuming The x.0-Fix Gulide not only

troubleshooting can helps you locate the trouble Quickly

2 @ i be cut to minutes. but then also shows you &xactly how

e Repairs can be made twice as fast! to fix it. Step-by-step repair instruc.

- A Just *‘dial’” the new Ghirardi PI1X- tions fotlow. In most cases. the par-

/l o O.FIX TV TROUBLEFINDER  ticular component most likely to be

/ » F GUIDE until the actual TV screen faulty is specified. Quick tests to ap-
/ photo appearing in_ its “window™ ply to it are explained. If part sub.
',!g matches the screen picture on the de- stitution is likely to be more offec-
fective set you are repairing. The tive than an instrument test, this is

/ Ghirurdi!s proper Trouble Key Numbher also ap- recommendied.
pears an the guile. This directs you PIX.0-FIX is applicable to all
to the tahwlation Giving all possihle television receivers. Operation is clear

canses of this particular tronble and and simple. Money.hack guarantee if
(=] = the slage or section of the receiver in you're not more than satisfied!
which It is mest likely to occur. But
TV TROUBLE NOTE! Ghirardi's PIX-O-FIX is designed and sold as a pro-
F IN DIN G G u I DE fessional TV service device for servicemen—
NOT as a "fixi

fix-it-yourself'” gadget for use by
Covers 24 common television consumers.

4 bl identified b |
ot o 10 DAY Money back Guarantee

Covers 190 possible causes of

Dept. RN-13 Rinehart Books, Inc., Technical Div.

these troubles identified and ¥ R [
localized to the particular | 232 Madison Ave., New York 16, N. Y. 1
stage of the receiver where 1 GlerI\Bnged is 1 for v;hlch plelasa rush a PIX-O-FIX TZOUBLE FINdDER i
. If not satisfactory, | will return it postpaid within 10 days
they are most likely to accur. I and you guarantee to refund my $I. I
Covers 253 definite, easily un- 1 & 1
derstood remedies for these i me
troubles. I Street I
Covers 4,500 words in CAUSE City, Zone, State I
and REMEDY section to ex- i PRICE OUTSIDE U.S.A. $1.25 cash—same return privilege. i
plain step by step what to da. AT T T YL LR LR R L LYY L LY LR N

***** **********************

: SURPLUS VALUES :

MOBILE DYNAMOTORS

{SMALL SIZE—=BRAND NEW
.6 volu input, 423 volts 375 MA
aeos 5 @ o $27.95 ...
1.5 vol(s input. 425 volts @ 375 A
tiut M2 $19.95 ..

(ALL SUPPIIED ‘WITH MOUNTING BRACKET)

G.E. RELAY CONTROL
(1deal for Model Controls. Ete.)
% Contnins a sigma midget 8,000 ohm, relay. (trips
at less than 2 MA). high impedance choke, bi-
metal =trip. neon pilot and Many useful parts.
The sensitive relay alone worth much more than

;:‘:-?c:);? ow 81,25 each. 10 tor $9.90

[T

EEPRRRREEREN
R

Fivst...
and Still

Best! Jl e

¥RRER

WESTINGHOUSE OIL CONDENSER

10 M.F.D_.in00 VDC iMarked 340 VAC
—A terrific b'ar, rain at =3 A )| 95

FILTER CONDENSER BARGAIN

8x8 M.F.D. 600 vic oil combound flled. 9
NEW, hut seratched. Oon cach

BAKELITE CASED MICAS The original —
-] vDC Price MFD VDC Price| MFD VvDC Price
; 600 5-58 002 1200 .35 .005 2500

»
»
»
»
»
»
»
»
»
»

mF
:.oo .85

‘00 600 .24|.024 1300 .85 .002 2300 .45
¥ -01 600 .26 .033 1500 .75, .04a 2500 .50
%32 600 .26,.02° 2 Kv  .90/.0001 5 Kv .70
*.01 t KV a5 .,
»* PANEL METERS 0iL CONDENSERS O TRADE MARK REG. U.S. PAT. OFF.
* 2" METERS 50 mid 600 vac $4.95 P9

0-10 MA AC $ 295 375 mid 660 vac 2.45 L] p AR 5
%003 AMPRE. o 2.95 15 mid 1000 vac 4.93 ® Here is the ariginol, mast reliable
0:200" Bl oD s.9s| 1 mid 1500 vdc .83 Available %4 lubricant-cleoner on the mar.

0-500 M 85 | 1 mfd 2500 vdc 1. X . °
#0200 4ICroamP - 395! 1 mra 3600 vac 1.95 in 3 sizes: . ket today . . . developed
%*0-100 VDC (IMA}. . 595 .1 mfd 7500 vdc 1.95 2 4 P * aofter years of research
%#0-200 VOC (1Ma). | 5.85 : or,4o0r,801. 0 . .. not a cheap imi+
*%‘2“ ‘.{38.:“"’.‘;30 528 . tation. There is no

- 4 | FILTER CHOKES . L] VoL
»* :’J:E)' with muite 6":':’ e m:. .s" S o Take the noise out of ., substitute for
»* 4 METERS : S Hy soa ma. .. 4.95: ‘:“"F‘:";T"d switches with ° QUALITY, try
» 0-200 UA 8.95 4 Hy 1 amp. the FIR . . . the non-con- L QUIETROLE
e AL 1295 ponlatlon 22.50: ductive, non-inflommable product. ar TODAYI
»* wms wounn RESISTORS *e

5 watt onms: 25.50.84:200-2500 . .....50.09 ca. % ;
:;g :;tg 3:‘.."..': iz:goloaggom;x“; .k 15 ca & Carrled by recognized jobbers . .. .v.ry.whoro.
a alvms:

* TEK 27K 10K-20K 20 ea. % s

30 watt ohms: 100:2506-5300-18K 22 u-c maonufacturad b
* 14

q

N. Y. ADDRESS

\ PEAK ELECTRONICS CO. 1 QUIETROH:'
i e T L

www.americanradiohistorv.com
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International Short-Wave
(Continued from page 61)

2345, 1130-1430, 0300-0430 (Fri. only),
0900-1000 (Fri. only), 0300-0400 (Sun.
only): English 1230-1300 (Fri. only);
lists channels of 9.746 (is nearer
9.737), 7000, and 5725 ke. (Kary,
Pa.)

Angola- - CR6RI, 4.770, Dundo. veri-
fied with card and letter; operates
1300-1430. also on 7.070, 100 watts.
(N. Z. DX Times) Radic Clube de
Angola, 11.862, noted to 1730 close-
down. Radio Clube de Benguela, 9.163,
heard closing with “A Portuguesa”
1500. Radio Clube de Huila, Sa da
Bandeira. still noted near 10.048 to
closedown 1530. (Pearce, England,
others) CR6AA. 7.042, Lobito. Radio-
difusora do Lobito, has vecorded mu-
sical program at 1430: heard until
1530; believe closes 1600; good. clear
signal in South Africa. (Ridgeway)
WRH savs Lobito uses 7.106 and 7.177
Sundays for English 1300-1400. Ridge-
way, South Africa. reports Radio Dia-
mang, Dundo, CR6RG. now on a new
channel of 7.065. heard 1300-1430,
good level.

Azores — Ponta Delgada is now
scheduled 1500-1600 on 11.090; 1700-
1900 on 4.865. (WRH)

Bechuanalund—7ZNB, 8,236, DMNafe-
king. is heard well 0600-0700, but is
poor in the 1200-1430 session; relayvs
SABC news 0615, 1200. (Ridgeway,
South Africa)

Belgian Congo—0OQ2AB, 11.90, Eliz-
abethville, is scheduled Sundays only
0930-1100 (former schedule was 0800-
1000); Rudio College, OQ2AC, 7.198.
Elizabethville. is noted daily 1130-
1230; has call in English when closes;
is parallel with 4.98. OTM4 11.72A,
Leopoldville. and OTM2, 9.382. open
dailv 1030 in parallel with OTMI,
6.295: close 1600. OTH. 9.211. is heard
around 1230-1330 closedown. (Ridge-
wayv, South Africa) Rudio Congo Belge,
9.380, noted from tuning 1330 to close-
down with Belgian National Anthem
1602 after closing announcements in
French. Flemish; news in French
1515. (Pearce. England)

Belgium — Brussels is scheduled
0500-0700, 17.860. 21.510; 0700-0800.
21.510 (from 0715-0800 also on 13.335);
1200-1300. 9.745. 11.850: 1300-1630.
9.745. 11.850 (English 1515); 1630-1830.
9,745, 11.850: 1830-2000, 9.745, 9.767:
2000-2045. 9.745, 9.767 (relayed by
OTC. 9.655. Leopoldville, Belgian Con-
go) : 2045-2100. 9.715 (relayed by OTC,
9.655): 2100-2400, 9.745, 6.035 (relaved
by OTC, 9.655).

Brazil—A new DBrazilian was heard
recently testing on 11.862A around
1445 to after 1600; called frequently

s “Radio Clube do Estado de Bahia,”
and “Radio Sociedad de Bahia”; played
recorded music; not heard lately, how-
ever. A Sao Paulo station is heard
with strong signal on 6.022A from
2130:; calls “Radiofonico Sao Paulo”;
is hcald until after 0000; another Sao
Paulo station is being heard on 11.736
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Depend on Mallory

for
Approved Precision Quality

This Service Job

Will Stay “Sold”!

F\nr good reason, too. Mallory FP capacitors were used. They
are engineered 1o duplicate the electricat echaracteristies of the
original part in any TV or radio set that comes into vour shop.
They will give performance that's equal to...and often better
than . .. the original equipment. You can count on Mallory FP’s

for precision quality . . . no call-backs.

Mallorvy FP’s are the only fabricated plate capacitors available to
the replacement market. They’il give von long lasting performanece
at high temperatures and  greater rvipple currents . . . even at

185° F. (85° C.).

When vou use Mallory FP eapacitors for all vour service work, vou
can he sure that every job is right the first time. Tt just doesn’t Pty

to take chances on ecapacitor performance. Always specily hrand

as well as rating when vou order .. . ask for Mallory and watch
vour call-backs fall awav 1o nothing. It eosts no mare to be sure
with Mallorv,

For plastie tubular replacements, ask vour distributor for Mallory
Plascaps®. Thev will put an end to premature shorts . . | leakage

. .- off center cartridges . . . and unsoldered leads.

MAiLoRY

CAPACITORS « CONTROLS « VIBRATORS « SWITCHES « RESISTORS
* RECTIFIERS « VIBRAPACK®* POWER SUPPLIES « FILTERS

*Reg. V.S Par. OFF,

APPROVED PRECISION PRODUCTS :

P. R. MALLORY & CO, Inc., INDIANAPOLIS 6, INDIANA
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ifgou wout the
BEST MUSIC
thle

Icufosh

WORLD'S FINEST
CUSTOM
AMPLIFIER !

If you warnt greater listen-
illg P[f(lsilre j"o”f wmusic
... you want the labora-
tory perfection of the
MCINTOSH AMPLIFIER . . .
acclaimed by leading
musicians, recording
engincers and those
laboratories where
measurement of sound
is critical,

Melfosh:.

NOW—Get this expert SELF-TRAINING in .

Hear a demonstration of
this unique, patented in-
strument . . . learn how
easily it can become the
heart of your own cus-
tom sound system...
for radio, records, TV
or tape. Write today for
the name of a McIntesh
dealer nearest you, v

SOW-2 amplifier

LABORATORY, Inc. b
22 Water St., Binghamton, N. ¥.

Get your FREE copy of

“LOST INSTRUMENTS”
A light-hearted, well illus-
trated. non-technical dis-
cussion of what to look for
in high-fidelity rteproduc-
ing equipment.

RADIO SERVICING

by ABRAHAM MARCUS

co-author of famous “Elements of Radlo"
which has sold over BOO,000 copiesl

Here is every detail you need to know
aboul radio FePair. replacement. and re-
adjustment. Easy-te-ynderstand.  step-
hy-step scli-training  handhook shows

e

= vou how to locate and remedy defects

auickly
Covers: TRF Receivers: Superheterodyne
tang Receivers: Shart-\Wnve Reeeivers and
o Converters: Multiband Receivers: Port-
g ible Receivers: Automobile Receivers:
e Communleation Keeeivers: F-M Receiv-
ers; Power Supplies opermed from AC,
DC. Batteries. Motor-Generators, tte.
@ Tells you the HOW und WIIY of: Elee-
=) tron Tuhes (Dimle, Triode, Penptodes,
\*_ Beam Power, Thyratron, Phototube.,
L Cathode Ray. ete ctitier Circuits
Ul -wave, Full-wave, Bridge. Volt

eic.). Detector Cir-
cults (Diode. Triode, Regenerative,
Superregenerative, Infinite-itnped

e, ele.): Amplitier Clreuits (Au-
dio, Kadio. 1-I". Vidvco. n-C. ete.)

All in one bio age-loubler,
volume — easy
to read, 16 Big

Chapters. 121

Sections. | %] oscitiator “Gireutts cliarticy. Col
bt N 7 tis. Crystal, Trunaitron, Multivi-

agrams. 775 | pbrator. Sweep-cireuit ete.). Con-
pages ol orac-| ol Circults (Volume, AVC. DAVC.
tical radio in-| Tone. N -Suppression, Automutic
struetion, Tuning. omatie Frequency Con-

trol. ete

cplaine how to use testing Instruments such au:
ieter, vaguum-tuhe voltmeters. ohmnieter bridges,
yltimeter. gnal genceators, tube cheekers. cath-
sle- oscilloscopes. ete. Over 100 pages and 69

in th

Hus ons is sectlon alone

Get & authoritative radig repajr handbook today! Courdn
below brings You '"Radio Scrvicing'’ on FREE trial for 10
days. Mall 1t NOW.

e — e — ——————— ———— —— —= =1

| PRENTICE-MALL. Inc.. Dept. M.RTN.153 |

| 70 Fifth Ave.. New York 11. N. Y.

| Send me. for 10 DAYS FREE TRIAL. Rudio
Servicing.” by Abraham M: . I will return it

I ten day nd piy noth nz=—or keep il send |
1.956 d n 0 for

| 2 months |

LN o romrs Sy A S et L S |

{ Address :

| City State 5 |
[4 ) SAVE! Send ¥ = WITH COUPON—we pay

l postage. '

o o o o e e . —— m — — —— ——— -t
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AMPERITE

Studio Microphones
~ at P.A. Prices

b

ldea! for
BROADCASTING
RECORDING
PUBLIC ADDRESS

“The vltimate in micro-
phone quality,” soys
Evan Rushing, sound
engineer of the Hotel
New Yorker,

o Shout right into the
new Amperite Micro-
phone—or stand 2 feel
owoy—reproduction is
olwoys perfect.

s Noi offected by
ony climotic conditions.
s Guoronteed 10 with-
stond severe “knocking
around.”

i
Models
RBLG—200 ohms
RBHG—Hi-imp.

List $42.00

]
- “Kontok” Mikes
. Model SKH, list $12.00

Model KKH, list $18.00
A A

Cidl write tor Spe.ciu
sg':fe" ond 4-p09° Wustr

1 Introductory Ofter.
ated folde?

AMPERITE (@mpany_nc.

561 BROADWAY ¢ NEW YORK 12.N. Y.
Canado: Atlos Rodio Corp., Ltd., 560 King 5t. W., Toronto

www.americanradiohistorv.com

with good signals from 1330. (Ridge-
way, South Africa) PRL7, 9.72, Rio de
Janeiro, leaves this ehannel daily 1730,
(Bellington, N.Y.) PRL9. 6.147, the
other Radio Nacional! outlet, is usually
good level around 2000, some QSB,
(Gaylord, Wn. State)

Bulgaria-—Sofia has replaced 15.330

with 9.700A; has English for North
Anmerica 2000-2030. (Niblack, Ind.
Kary. Pa.. others)

British Guiuna — Radio Demerara,
ZFY, 5980A, has been heard with
news 1915:; good tevel in Indiana.

(Hord) When this was compiled the
Cable and Wireless, Ltd., transmitter
7JA6, 15.075. Georgetown, was being
heard throughout the world with relay
of sports events (cricket. racing) from
ZFY f{rom as early as 1000 to around
1600; may have ceased these special

| broadcasts by now.

Burma—Radio Rangoon, 4.775. is
good level in New Zealand 1000-1015
with English. (N. Z. DX Times) Noted
on 954 from 0930 with programs in
English, recorded music; has news
1000 by man, followed by weather re-
port and program preview for next
day; closes 1013A; calls "“This is the
Burma Broadcasting Service.” (Ridge-
way, South Africa)

Ceylon—Radio Ceylon. has strong
signal 0100 with native vocal music:
heard in English 0200. (Pearce, Eng-
land) Still noted opening 2045 on 11.
975. (Sanderson. Australia, others)
This outlet normally closes 1115A but
on Thursdayvs runs (o 1215 closedown.
(Fuller, R.1.) VOA relays are sched-
uled for 13.120 at 0730-0830 and on
11975 at 1030-1100, bLoth to India-
Pakistan.

Chile—Punta Arenas, CE920. 9.200A.
is heard with fair signal 2045; gives
call 2100, cioses 2200. Ci1174, 11.74,
Santiago. has very strong signal 2230
to close at 2400. Rudio Mineria, 11.73.
Santiago, is heard at 2300 to afier
2330; gives call at 2300 and 2315; sig-
nal deteriorates after 2330. (Ridge-
way. South Africa)

China— Radio Peking. 15.06V. noted
with news 0400 and 0830. stronger
0400. (Pearce, England) Revised

schedules for English periods from

| Rudio Peking are 1730, 6.100, 7.500.

9.040, 10.260. 11.690. 15.060. 15.170:
0400. 10.260, 11.690. 15.060: 0830, 11
690. 15.060. (N. Z. DX Times)
Colombia — Radiodifusora Nucional
de Colowmbiu en Bogota noted moved
to 6.183 from 6.203. (Stark, Tewas)
Curucao--PJC2, 5.010, Willemstad,
noted at fair level with English session

on Wednesdays 2000-2030. (Croston,
Pa.)
Cyprus-—Asharg-al-Adna. Limassol,

noted 2255 on 6.790. 6.170. (Kary, Pa.}

C:echoslovakit— Prague is heard on
9550 with Radio Moscow relay 1820-
1930, with own program 1930-2030. and
then resuming relay from Moscow; is
directed to North America. (Grenell,
Ohio) Has second period for North

America at 2300. (Bellington, N.Y.
others)
Denmark —OzZU, 7.26. relays Home

Service on Mon. and Fri. 1315-1615.
other days 1240-1615. OZF, 932 is
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IPMENT

ON THIS RADICAI.LY NEW

TIME PAYMENT PLAN

NO INTEREST!!

USE CONVENIENT TIME PAY

NO CARRYING CHARGES!!

ENT ORDER BLANK BELOW

Superior's New
Model 770

Model 770 §s an aceu.

rate pocket-size v.0.M,

Mmsures enly 3%"x
BIx214",

VOLT-OHM
MILLIAMMETER

Sensitivity—1000 ohims per volt

Uses jatest design 29 aecurate 1 ML Y Aronval typ
meter. & Same zero adjnstoent. hol for hath resiza
ance It it necessary 10 reud]
switching from one resistan ANRe 10 another. This
is important time featl 11ever [efore
cluded VLML this ange. e |io
rontid-cornered, mnlded case. ® Iiean a

ch
d detters filledd i ‘rntanent \\hll@

Iife even with constant use,

C. VOLTAGE RANGES:

2 '1..

3 00 Volt
3 VOLTAGE RANGES
.- A
40D, C CURRENT HANGES
0-1 AMA. 1.5 Amps,

2 RESISTANCE RANGES
The Model 770 comes complete
with self-contained batteries, test

NET leads and all operating instruc-
tions.

Superior’s New

Handsome round cornersd
molded pakelite case 34"

% 5%" x 24" complete with
all lest Ie:uls and |nstruc-
tions

JUNIOR SUPER-METER

MOSTCOMPLETE AND COMPACT MULTI-
SERVICE INSTRUMENT EVER DESIGNED

Measures: * voltage * Decibels

*Capacity “ Resistance
*Current * Inductance
* Reactance

Speciflcations: D.C. Voits: 0.7 5/;
071500 Volts. A.C. Volt 0.1
300,150 300 Valts. Resistance :
000/100,000 ohms. 0-10 Megohns.
Current: 1-7.5/75 Ma. 0-7.5 amps.
pacity; (1 Alfd 2 Mid
20 Ml
quality leetrolyiles at 150 Valt
tesl potenn.rl Decibel th Db o
8 Db. 4 1t Dh. to 4 38 hb.
38 Uh to 4+ 58 Db. Reactance: 15
ohms—25 K ohms I3 K olins—2.5
Megohms. Inductance : .5 Henry—50
Henries 30 Henries—19 K Henries
I'lus Good-Bad scale for checking
the quality of electrolytic condens.
ers.

l)C
Ca-
1 Mfd

ileciroiytic Leakage : Keals
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Superiot’s New
Model 670-A

The Model 670-A comes
housed in a rugged,
crackle-finished sieel cab-
inst completd with test
leads sud operating in.
sg‘uctlons Size 6%47x9%

SUPER-METER

A COMBINATION VOLT-OHM MIL-

LIAMMETER PLUS CAPACITY RE-

ACTANCE INDUCTANCE AND DEC-
IBEL MEASUREMENTS

SPECIFICATIONS:
D.C. VOLTS: 0 to 7.5/15/76/150/750/1,500/

7.500 volts
A.C. VOLTS: 0 to 15/30/150 300/1,600/
3.000 Vajig
OUTPUT VOLYS: 0 to 15/30/150 100/1,500/
3.000 Val
DC CURHENT ® to 1.65/15/180 Ma. 0 to
pere.
RESISTANCE ¢ to 1,000/100.000 Ouims O
€egohms
CMPACITY 001 to 1 Mfd. 1 to GG MNid,
oQ test for ectrolytics)
REACTMNCE 50 to 2,500 Ohm 2.500 Ohms
o 2.5 Megohms
INDUCTANCE 156 to 7 llenries 7 to 7.000
tlenries
DECIBELS: —6 to <18 414 +38 +34 to 4+58

ADDED FEATURE:
The Model 870-A includes a
special GOOD-BAD scafe for
checking the quolity of elcc-
trolytic candcnsers ot a fost
potential of 150 Volts,

28"

Model TV-11
¢ [Jses the new self-cleaning Lever
Action Switehes for individual ele-
ment testing. Recause all elements
are numbered according te pin num-
ber in the RMA hase numbering sys-
tem. the user can Instantly identify
which element is under test. Tubes
havine tapped filaments and tuhes
with filamenrs terminating In more
than one pin are truly tested 1ith
the Madel TV-11 as any of the nins
v be placed in the neutral posi-
tion wheén necessary. ¢ .Uses no
ombinatlon type sockets. Instead
individual sockets are nsed for each
tvpe of tube. ‘Thus it i8 impossihle
to dianiage a tutie hy inserting it in
the wrong socket. & [Free-moving
built-in roll chart provides complete
data for all tubes. & P'hono jack
oh front panel tor plugging in elther
phones or external amplitier derects
niicrophonie tubes or noise die to
taulty elements and loose exterual
connections.

QOnerales on 105.130 ants
60 Cycles A,C. Hand-.rubhed
oak cabinet complete with NET

portable cover

Superior’s New

TV BAR GENERATOR

THROWS AN AGTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!!

Connects direct to an-
tenna post. No connec-
tion inside receiver.

Features.—Can be used
when no stations are on the
air. ® Provides linear pat-
terns to adjust vertical and
horizontal linearity ¢ I’ro-
vides vertical and horizon-
tal sweep signals e Pro-
vides signal for testing
video amnplitiers.

&
TV Bar Generator comes com.,
plete with shielded )sads and
detailed onerahng .nstrur-

39"

tions Only NET

NEW TIME PAYMENT PLAN

ORDER BLANK 4

Jonuory, 1953

| [}
MOSS ELECTRONIC DISTRIBUTING €O., INC, |
| Dept. B-42, 38 Murray S'rccf Ncw Yorl( 7. N. Y.
| Vlease 1 ne tl iits © am enclo ing the down payment wilh I
il a pay i 1 ¢ a hown. it h undeisioad there will
| be no carrying, interest or any f I fed ¥ manthly paye |
nis wien due is further nnderstood that shoutd 1 fail lu make pavineut when
I full unpaid halance s me fmmediately due and dayak |
MODEL 770 . -Tota! I'rice $14.90 l
| $2.00 own p nt.  Bala L0 n r' 6 mo
| [m] MOQE; TVl . Total I’rice §47.50 |
W n ala Iy tor 6
| O unioR suFEn METER Total rice $21.40 |
I [m] TELEVISION BAR GENERATOR .'Total P'rire §39.95 I
l ) MODEL s:o A Total I'1ice 528.40 |
I £7.40 douwn payment. alunce 50 mont ¥ for 6 months, |
I
| Ship C.0.D. for the d |
I Inalire. .o i e I
I~ :
| ¥ A e Zone. . State I
T g U S S SO S Y |
85
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AMPHENOL
*

-INLINES

ANTENNAS

AMPHENOL
TUBULAR
TWIN-LEAD

This combination of the famous Amphenol Inline Antenna
and the extremely low-loss Amphenol Tubular Twin-Lead
permits any TV set to present the best picture it possibly can.

The Amphenol Inline is the superior all.channel antenna.
The Inline has uniform gain over the entire range of
VHF channels—less variation than the 3 decibel change
which determines “fuzziness.” Its strong forward reception
lobe practically eliminates any pick-up of unwanted
secondary or reflected signals.

The Amphenol Tubular Twin-Lead provides very low-loss
and constant impedance. The tubular construction minimizes
the effect of moisture and dirt deposits on the concentrated field
of energy and ends weather interference. Because of these
characteristics, Amphenol Tubular Twin-Lead has been
recommended Ly leading TV manufacturers and aunthorities
for any installation where UHF is, or will le, available.

Nominal Impedance 300 ohms

Velocity of Propogation | 84%

Attenuation db/100 fee 30 me — .63

60 me — .93

‘This tllustration clearly shows that the 100 me — 1.25
concentrated field of energy between the 200 me — 1.82
1wo conductors, which are 7 strands of 400 me — 2.7
#28 copper weld wire, is contained by 500 me — 3.0
the tubular construction. This important 700 _as
field of energy is unaflected by any ex- me ‘
terior conditions, §00 me — 4.2

AMERICAN PHENOLIC CORPORATICON
1830 SOUTH S4TH AVENUE - CHICAGOD 50, ILLINOIS
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scheduled to South America, Mon.,, Wed., Fri. 1730-1830;
to North America daily 2030-2130. 2200-2300; for Farvoe
Islands, Sun. only 0900-1000; for Danish ships Mon.. Wed.,
Fri., 1830-1850, 2130-2150, 2300-2320, and Tue., Thur., Sat.
1200-1220. OZH4, 15.165, for Middle kast, India, Burma,
Malaya, Indonesia, Tue., Thur., Sat. 0900-1000, for Danish
ships same days 1000-1020. OZH, 15.18, for Far East, Aus-
tralia, New Zealand, Tue., Thur.. Sat. 0400-0500, for Dan-
ish ships same days 0500-0520; for Africa and Near East.
Mon., Fri, 1200-1300. Recports are sought. (Gade-Joer-
gensen, Denmark)

Dutcih New Guinea—Radio Omroep Neuw Guinea, 7.126,
Hollandia, lists schedule of 0430-0700. Saturday also 2100-
2300. (Scheiner, N.I.)

Ecuador-—HCJB. 11.915, noted 2100-2130 with religious
program. (Simpson. Kans.) HC4AS, 4203, Bolivar, “La
Voz de las Caras,” is noted signing ofl weekdays 2330.
(Robbins, Ind.)

El Salvador- -YSASA,11.95A, San Salvador, noted around
1830. (Bellington, N.Y.) Gives medium-wave call of YSAS;
heard by 0930 and goes past 1700, (Stark, Texas) YSDR,
4.797, Santa Ana, noted with fair level signing off 2210.
(Robbins. Ind.)

Ethiopia  The schedule of Radio Addis Ababa, 15.040AV,
appears to be rather irregular; has been heard signing on
in English 1102; on another day had a missionary program
in English when tuned 1032; is identifving more frequent-
ly in English now, and some days has Englishh news 1403A;
sign-off varies. (Pearce, England) Was recently measured
15.036. but varies. Noted parallel on 642, latter quite
good from 1230 onwards. (Ridgeway, South Africa) QRA
is Box 1364, Addis Ababa, Ethiopia. (N. Z. DX Times)
| Finland - O1X2, 9555, Helsinki, heard 2345 with Finnish
| news and music. (Sanderson, Australia) Noted on this
channel opening 2200 with news, (Annala, Oregon)

France—Paris noted signing on in French with “La
Marseillaise” 0915 on 15.400 and 17.850. (Pearce. England)
Paris is scheduled to Britain daily 0245 on 7.240, 6.145;
1445 on 11.970; Sundavs 0800-0900 on 7.240. (Catch, Eng-
l land)

Fr. Equatorial Africa-—Radio Chad. Brazzaville, is noted
on 15596 at 0030-0130; Radio A.E.F. is heard on 9.96,
15.596, 6.024 at 1200-1500. (Ridgeway, South Africa)

Fr. Morocco— Radio Muroc, 6.006, Rahat, is fair to good
level around 0200-0300 with native session. (Savlor, Va.)

|  Fr. West Africa—Radio Francaise Africa Occidental,

l9.560, Dakar, noted signing on in French after a march at
0200, then in native African talks and music; noted on
11.896 at 0230. (Pearce, England)} The 11.896 outlet opens
1400 with French programs; high level to 1800 closedown.
(Ridgeway, South Africa) The 9.560 outlet is heard as
early as 1530 to 1730 when closes with martial tune.
(Levv, N.Y., Kary, Pa., others)

| Germany—Nordwestdeutscher Rundfunk. Hamburg,
noted on 11.795 in parallel with 7.290 when tuned 0900,
had choral concert from Hanover; was strong on 6.270
with orchestral music when tuned 0345. Berlin, 7.150,
Democratische Republic, noted 0115 with news in German,
call 0121. then dance and light music. (Pearce, England)

| Greece—IKozani, 7.970, is heard in Sweden at 1335 with
recorded music; CWQRM. (Malmo DX-aren, Sweden) La-
rissa, 6.760, relays ncws in Greek from Radio Athens
2330-2340. Athens Forces Station, 6.330, noted with re-
corded music 2357. (Kary, Pa.) Radio Athens, 7.300, heard
with news 2300; on 9.607 with news (to North America)

| 1935-1950A. (Pelegri, N.Y.)

Guatemala— Officials list TGN, 580 kec.; TGNA, 5.9525;
TGNB, 9.668, and TGNC, 11.850; say “for our English
short-wave broadcast we usc only the call TGNA.” (Fer-
guson, N.C.)

Hong-Kong - ZBW3, 9525, noted 0430 with “Cantonese
by Radio.” then musical interlude. (Sanderson, Australia)
Noted 0900 at good strength relaying BBC's “Radio News-
reel.”” (Balbi, Calif.)

India  Latest schedules received airmail from Delhi for
All India Radio’s External Services are—To East and
Southeast Asia 1930-2000, 11.850, 9.630; 2030-2200, 17.740.
15.160; 0600-0815, 17.740, 15.190; 0830-0945. 15.190, 11.780.

L (Continued on page 136)
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Oscilloscopes
(Continued from page 34)

|

instruments falls within 60 ke. to 100 ]

ke, For most radio and TV service ap-
plications it is seldom necessary to go
bheyond 30 ke.

In order to work with any pattern
presented on the screen. the pattern

should be held stationary. With the |

“Range Frequency” control, it is pos-
sible with some patience to adjust the
frequency of the saw-tooth generator
until it exactly equals (or is an exact
multiple of) the frequency of the ap-
plied vertical signal. But, unless this
control is constantly adjusted, the fre-
quency of the saw-tooth gencrator
will change (even if only a few cycles)
and the pattern will drift.

To keep the trace or pattern steady
without constant adjustment of any
control, a portion of the incoming sig-
nal is fed to the saw-1poth gencrator
and serves to lock the generator in.
The “Syn¢” control enables the opera-
tor to vary the amount of svnchroniz-

ing signal fed to the sweep oscillator, |

The optimum position for this contiol
is at that point where the smallest
amount of syne signal causes the pat-
rern to become stationary. Thus, you
start with the “Svnc¢” control at zero
and slowly turn it to the right (clock-
wise) until the pattern locks-in, (It is
important hefore using the “Syne”
control to adjust the “Range Fre-
quency” until the pattern is close to
being stationary.)

The three controls just described,
and especially the “Syne” control, are
to be used in conjunction with the

“Function” switeh situated just below |

them. The “Funetion” switeh is a
S-position switch which controls the
power input and selects the desired

horizontal deflection signal. The power |

is off in the “Off" position of the
switch and is on in the remaining four
positions. In addition, the switch makes
the following connections in its 5 po-
sitions:

1. “Off*—Opens the circuit for the
power jnput.

Electronic Measurement Corp.’s Model 600.

Janvary, 1953

I T ——

SAVE HUNDREDS of DOLLARS

—these TRANSVISION Instruments are reol necessities—a "must’’
for your shop if you are not to throw good money away.

Here's why: —
1. TESTING—you can accurately test Cathode Ray Tubes.
2. REACTIVATING—you can save many dim or worn out tubes by reactivation,

3. SPARKING OUT ELECTRICAL LEAKAGE many Cathode Ray Tubes develop
electrical leakage. This can now be repaired.

&7 TESTER-REACTIVATOR-SPARKER
3 Instruments in 1, making a com-

plete CRT testing and repair unit. 7“@——

Compact, dependable, profitable. ! 1":(““-““(.“
T

C.R.T,
It's a combination of the Transvision ;‘TESHK:RIAUIVH(J&;SPARK[R
TESTER-REACTIVATOR plus A SPARKER in :
one handy instrument. It TESTS PiC-
TURE TUBES—measures Cathode emis-
sion, locates shorts hetween elements,
locates high resistance shorts or leakage
as high as 3 megohms. REACTIVATES
DIM TUBES, SPARKS OUT

34

ELECTRICAL LEAKAGE
in picture tuhes.
Fully Guaranteed

95

net

Y, amu W

S 2t - :

!;‘ 0 (T TESTER-REACTIVATOR

1 2 Instruments in 1. As a REACTIVATOR it rencws brightness,
17 % i sharpness, and detail of old dim CR Tubes, without removal
d i of tube. It's also an accuratc TESTER: Aleasures C.athode

3 emission, locates shorts hetw-een elements, locates

il - high resistaice shorts or leakage as high as 3 S 95
i - megohms. 110V-60 cycles; wt. 3 lbs. Fully 19
e By, Guaranteed. net

T TESTER-SPARKER

2 Instruments in 1. As a PICTURE TUBE SPARKER, i
sparks out clecorical lecakage between clements. Sores
many pictire tnbhes and small tubes which would usy-

S -~

| AR,
ia:

T

-9

I

ally be discarded. Cathode-grid leakage is an especially
common occurrence. The Spurker also gives a rapid
check of gas condition of the tube.
14,000 D.C. supply—uscful for nnalyzings 95
hard-to-solve deflecction problems. Fully 5
Guaranteed. net
for hetter TV
instaliations.
Make more eflicient, more profitable TV installations and
save half the work, with the Transvision Field Strengch
Meter. Especiully good for fringe wreas — measures field
strength as low as 10 microvolts. A great buy S
at this low price. 59
S Model FSAI-] complete with tubes net

As a TESTER it provides a variable 8,000
FIELD STRENGTH METE
Order direct from TRANSVISION, INC, New Rochelle, N. Y.

TRANSVISION, INC., Dept. RN-135 NEW ROCHELLE, N. Y,

Please send

s deposit enclosed; send C.0.D. in full enclosed; send prepaid.
Name Address

messsanenssannsr RUSH THIS COUPON""'""""""'""""""""
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GIANT BARGAINS “Wewe

SPECIALISTS in TV ANTENNAS

ACCESSORIES, EQUIPMENT FOR ALL LOCATIONS

Amazing New Motorless

TV ANTENNA

WWA

Ail Channel TV RECEPTION
IN ALL DIRECTIONS

Rocket
DIRECTRONIC
MOTORLESS
TV ANTENNA
360° Electrically
Switched Beam

No :\‘wlor‘s]
3 No Roof Orientation

AX-5990i- A

recironleas No Electric Power

No Ghosts

Flick of Switch Clears

Picture Instantly

a %
Beam Selector
Provides same clear pletures as rowating acrlals cost-
i 4 tlmes 85 much. Electronically beams in all di-
rectlons wlth full $6(° rotativn. You releet dircetion
wilh Mreetronie Ream Sclecior located at sel. Model

AX-300 stacked array Includes i8 hi-tenslie aluminum
elements, | sel connect!ng stibs. Unjversal U-Clamps
. Directronic Beam Switch. and » feet of

TRI-X fend-in $10.35

model aX-58 Directronic h-element Single

Rocket ALL CHANNEL
B CONICALS

'I'I‘IIK sturdv. all-aj
for broad-band recep-

-

minum constructed 'rv
antenna dealmed
tion on all TV chan

v -
nels, plus FN nigh
Gain, 4 to 1 front 1o
nack ratio.  All chan-

nels 2-1 ni Diree-
nal u- m vlu- ratio. For ure with

ol Max! ul\ll n A
ception an¥le,  Com-

"" 150-300 ohm
plete with all h'wmwnn.-—u-ss szl

Singlc Bay Array $ 3.95
2 Ray Arrpy with Tle Rods . 8.65
ringe Arvea 4 Bay Array liclu Bay

R Ckine Bars . - . 18.95

nre vou will

With any order S0

recelve uur Hocl i Fl |me| luck Line
ol ermits adjustment. testing, reé-

e ol Rt \ hile operating with back

removed. When ordering. slate that

you wi nl 1nls L. Don't delay a8 qum
tler nr od.  Onl Iy one given 10 2
cuslomer

EKTRA cOsT

ROCKET 5 ELEMENT YAGI

Excellent Pictures in Fringe Areas

Deuanod for hlgh Rain
w { minimunm |~|lc'|’cr

-
uuo ln “directive pnue"n
Produces clear sharp plc o
mrw Heavy atuminun

emenis inclwie onc

l'ohlml dlpole. one m!h.-cnn three tllreet Strong
molded Insulaor. Non-silb mast clamp Completely
pre-assembled. less mast When ordere
Channels 7 through 13. $3.95 o Seecily

Chappels 5 or &
Channels 2. 3, or 4

$6.95 number de-
$7.95 sired

Rocket 35-foot Mast Kit

Economy mast kit mnmlnn 3-10’ seamlcss dualcoated
0D masts., one 5’ mast, 300 feet of 6/20 xal-
vanized steel v wire. and cverything eise needed
including vy rings. mast connectors. Insulators, cable
clamps. guy hooks, and swivel mounting base.

o LS A | g

LOWEST PRICES ON
ANTENNA ACCESSORIES

Mast Steel (Hualcoted 5’ erimped) ll/« 0.D..91.05
Mast Steel (Dualcoted l()’ 1 11595

Mast nrectols for 1,,7 0.0, muu .59
Chimney Mouat Cumlnlue with Strabs 1.19
treak Itoof Saddie \'«Ill take nub 0 I vp” 0.0 1.59
Lightulng Arrestap- TV -69
Galvanized Steel Gun Wire—6 /20 e 1t
Galvanized Steel Guy Wir B¢ 13/3¢ 1t
Rocket Twin-lead—7 /28 randed 2c 1t.
500 ohin Twi Lead

UllF—tvpe Tubular
100 coil

.95
Rocket Open Line Twin.Lead (500F reel 20.95
Maxt Stand-off Insulators—3 -10
Stand-oif Screw Insulators—: 03
walt Bracket— 6° clearance 1.49
wall Bracket—12 | earan 2.49

ALL P
Do nat rest

shiphini char; cee, O
C.0.D. orders, please. Mnm\ b ck guaraniec.
Peices Subject to Change Without Notice

OF CLEVELAND

THE HOUSE OF TV VALUES
101 Delco 8ldg. Cleveland 3, Ohio

'///// / / 7

\\\\\\

\

\

\

W

extends useful vlife
of older TV tubes!

S ——

manufactured by

?MQ?WOMPANY

Chicago 25, lllinois

Manufacturers of Elecrronic Equipmeat Since 1928

38

An extra hand for Radio
and Television Technicians
PRECISION VOLT.QHMMETER IN GUN FORM.
ILLUMINATES AREA UNDER TEST.
FLEXIBLE PROBE FOR REACHING TEST AREAS,

METER READING AND TEST POINT
VISIBLE IN ONE GLANCE.

ALL WORK POSSIBLE WITH ONE HAND.
¢ TRIGGER RANGE SELECTOR
® Makes Service More Efficient

® Increases Protits @ Fully Guaranteed

ideat For
WTv¥ TECHNICIANS
WSOUND TECHNICIANS “HAMS
“BROADCAST ENGINEERS “EXPERIMENTERS

S MAINTENANCE TECHNICIANS

Available ot your nearsst perts jobber

Model JA 1,000 ohms/vols,
intluding probe and ground lead - $32.75

Model 38 . 20.000 ohms/volt,
including probe and ground leed - $35.50

1
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JERSEY CITY TECHNICAL
LABORATORY

880 Bergen Ave. Jersey City 8, N.J,

2. “Int. Sync”—A linear (or saw-
tooth) sweep voltage is applied to the
horizontal amplifier. At the same time,
a portion of the “Vert. Input” signal
is fed into the sweep oscillator through
the “Svnc” control. If the frequency
of the applied (or “Vert. Input”) sig-
nal is near sweep frequency, the pat-
tern can be locked steady on the
screen of the cathode-ray tube.

3. “Line Sync’>—The saw-tooth
sweep voltage is still applied to the
deflection plates through the horizon-
tal amplifier. However, now, the syn-
chronizing voltage is not taken from
the incoming signal. but from the 60-
cycle power line. The 60-cycle voltage
is injected into the sweep oscillator
through the “Syne’ control and there-
fore locks the saw-tooth oscillator in
svnc with the line frequency. This is
usable for applied signals having fre-
quencies of 20, 30, 60, 120, and 180
cycles, and for other subharmonics of
60 cycles.

4. “Ext. Sync”—The saw-tooth sweep
voliage is still active. However, now,
a synchronizing pulse can be obtained
only from an external signal injected
into the sweep circuit through the
‘Ext. Sync” terminal. The setting of
the "Syne’ control still determines
how much of this syvne pulse reaches
the saw-tooth oscillator.

5. “Horiz. Amp.”—In this position
the saw-tooth voltage of the oscillo-
scope's sweep gencrator is discon-
nected from the horizontal amplifier
and the beam is stationary at the
center of the screen in a small, round
spot. To obtain any horizontal deflec-
tion of the beam, an external signal
must be applied to the “Horiz. Input”
terminal at the front of the oscillo-

scope. This signal will be amplified
by the horizontal amplifier and ap-
plied to the horizontal deflection

plates of the cathode-rav tube.

The most frequent use that the TV
technician will make of the “Horiz.
Amp.” position will be in TV or FM
receiver alignment. Nearly all sweep
signal generators supply their own 60-
cycle deflection voltage for the oscillo-
scope and this should be used in pref-
erence to any 60-cyvcle saw-tooth or
sine-wave voltage the oscilloscope may
be capable of supplying. (An exception
to this occurs when the oscilloscope
contains specific provision, in the form
of a phasing control. enabling it to
develop a properly phased pattern.)

The “Function” switch is a con-
venience that is not universally em-
ploved. In a number of oscilloscopes,
the turning on or off of the power is
handled by a separate toggle switch.
Another two-position switch might
then govern whether the sync volt-
ages are internally or externally ob-
tained. Or, internal sync, external

| syne, and line sync might he combined

in a three-position switch. There are a
number of ways of handling this sit-
uation and they vary from manufac-
turer to manufacturer.

On either side of the ‘“Function
switch in Fig. 1 are the gain controls
for the vertical and horizontal ampli-
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Stant This New Yoar RIGHT!

SPECIFY alter (ohe

ON YOUR REQUISITION .
LETS REQUISITION "\ THEY KNOW THE SCORE
NEW TEST INSTRUMENTS ) ON THESE DEALS!
TO MODERNIZE @
THIS SHOP 3 ¢¢

5

IM GOING TO PUT
Conlrer, she ON MY
BID LIST FOR MY
NEW EQUIPMENT!

THIS CLASS
ROOM COULD
STAND SOME
NEW
EQUIPMENT!

Industries and schools everywhere are wisely turning to Walter Ashe
for the answer to their new equipment needs. The reason is clear. At
Walter Ashe stocks are complete—deliveries prompt—helpful service
a habit, not an empty phrase. If you have used, factory-built test equip-
ment, see us about a ““Surprise’ trade-in allowance. Wire, write, phone
or use the handy coupon below.

HICKOK
MODEL 288-X

Universal Crystal Controlied
Signal generator.
Shpg. wi. 40 Ibs.

"o $186.00

HICKOK HICKOK
MODEL 539-A MODEL 209-A
Electronic Volt-Ohm-
Capacity-Milliammeter.
Features large 9 inch meter.
Shpg. wt. 25 Ibs.

“on $271.50  "ui $132.50

Professional Laboratory
type tube tester.
Shpy. wt. 39 lbs.

)
| WALTER ASHE RADIO CO. R-1-53 0
§ 1125 Pine St., S5t. Louis 1, Ma. (]
All p[i(es f.0.b.St. Louis : Send complete fnformation and price on, :
1 1
: ndicote moke ond mode! :
Phone CHestnut 1125 ! () May want to trade '
: Mail 1953 Catalog containing complete line of Test Equipment. :
RADIO CO. FREE CATALOG! | ™ :
Send for your O gece i
. y ] ]
1125 PINE ST.o ST. 10UIS 1. M0. e T
January, 1953 89
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MODEL
Jelo)

%* Frequency Range—1.75 to
260 MC. in 5 Bands
Adjustable Sensitivity Control
Wedge-shaped for Easy Ac-
cess in Hard-to-get-at Places
Rust Proof Chassis, Sturdy
Aluminum Case

Monitoring Jack and Diode
Switch

Powered by 110 V. A.C. Line

A HIGHLY USEFUL INSTRUMENT
FOR THE

Service Mon e Experimenter

Lab.Yechnicion ¢ Engineer ¢ Amateur

The New B & W Model 600 Dip Meter pros
vides you with o convenient meons of doing
the job in @ minimum of time with dependoble
accuracy,

It is an extremely sensitive and reliable piece
of test equipment having innumerable uses in
the Ham Shack, Service Shop, Electronic lab-
orotory, or Production Plont,

Armed with this versatile and indispensable
instrument, you eliminate the guess-work durs
ing measurement of—tank circuit frequencies,
antennas, feed line systems, parasitics, and
other pertinent tuned circuit characteristics,
with speed and accvracy,

The handy instruction manual furnished with
each instrument covers full information on how
to use the Model 600 as on Absorption Meter,
Auxiliary Signal Generator, R. F. Signal Moni-
tor, and several special applications as well,
See it at oll leoding electronic parts distribue
tors throughout the U. S. A, and Canada; or
write for descriptive bulletin.

BARKER & WILLIAMSON, lnc.

fiers and their function is indicated
in Fig. 1. Just beneath the “Vert.
Gain” control is the “Vert. Attenua-
tor” switch. This is a voltage divider
network which limits the amount of
vertical input signal reaching the first
vertical amplifier. There are four
switch positions labeled: 5, 5, 50, and
500 volts. These figures indicate the
maximum value of input signal that
should be applied with the switch in
ecach position. Thus, with the attenua-
tor switch in the .5 position, no signal
having an amplitude greater than .5
volt r.m.s. should be applied to the
“Vert. Input” terminal (and ground).
Excess voltage on any range may pro-
duce a distorted pattern or may pos-
sibly cause damage. On the other
hand, setting the control pointer too
high--say at 300 volts for an input
voltage of 30 volts—wvill produce a
pattern whieh is too small. In other
words, do not set the control too high
or too low.

The “Vert. Attenuator” switch re-
ceives the applied signal before the
“Vert. Gain’ control. Henee, the at-
tenuator switch may be considered as
a rough adjustment with the gain
potentiometer as its vernier.

The last remaining control on the
front panel of this instrument (Fig.
1) is the “Horiz. Sens.” switch. This
2-position switeh is in series with the
line from the “Horiz. Input” terminal
10 the horizontal amplifier. The *'Horiz.
Sens.” is marked *High” for the closed
switeh position. At this setting the
full signal is fed to the horizontal
amplifier. The system is thus most
sensitive with the switeh in the “High”
position and affords any applied sig-
nal maximum amplification (pro-
vided, of course, that the “Horiz.
Gain” control is turned up, too).

The “Horiz, Sens.” switch is marked
“Low” for the open position of the
switch and a 12-megohm resistor is
placed in series with the input to the
“Horiz. Gain” control.

These markings of “High” and
“Low™" can be very confusing since
they refer to the sensitivity of the
horizontal amplifier system1 and not to
the applied voltages. Actually. strong
voltages are applied to this syvstem

(Top right) General Electric’s Type ST-2A

5 scope. (Center) G-E's Model ST-2B §”

unit. (Bottom right) The same company's
Type ST-2C 5” model. (Below) G-E's YNA-4.

_— IE- T
- -

www.americanradiohistorv.com

with the switch in the “Low” position
since with a strong voltage, less am-
plification is required. On the other
hand, with a weak applied signal, the
“Yoriz. Sens.” switch would be set
“High."

Not all scopes possess attenuator
controls. In some instruments the
applied voltage goes directly to its re-
spective amplifier. When using these
instruments be careful not to apply
too much voltage otherwise distortion
and possible damage may oceur. The
safe maximum voltage that the oscil-
loscope can handle will usually he
stated in the instruction manuatl. If
it is desired to view the waveform of
high voltages, reduce them first to a
suitable value by the use of a resistive
network such as shown in Fig. 3.

At the bottom of the oseilloscope
in Fig. 1 there are six terminal posts
through which econnections are made
to the instrument circuits. Two are
forr ground; the functions of the other
posts are indicated in the illustration.

Alternate Control Names

The foregoing controls have all hecn
part of onc instrument. While other
instruments have essentially the same

[Ty -
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Juey TUBES

ALL TUBES are guar-
anteed for one year , . ,
individually hoxed. Very
BEST BRANDS available
for immediate delivery!

5 Ibs. of good usable radio service parts with every

Vil FREE OFFERl 100 tubes ordered; a kit of assorted radio repair .

y ® hardware free with every 50 tubes ordered! ll;igﬁT = ggg
0Z4, 59[: 287 .89 1 6ATG 59 1 6C06G 1.49 | 6567 ﬁgl: 187 73] 12Av7 .. 89 | sueG 59 | 6BQEGT e 85¢ 12477 ea.89¢c
024G €34 .60 | 6ASS 90 | 606 73 1.10 | 6SH? 188 73| 12aw6.. .95 | 6ABY 69 | 6BQ7 . ea. 119 12407 ea. 65¢
1ASGT .65 | 2E5 .89 | BAUSGT 89 [ 6086 1.15 | 6SHIGT 69 | 7C4 1.30 | 12a%4.." 69 | 6aUG ea. 59 | 6BZY  ea 129 | 12AX4 . a2, 69
147 69 | 2x2,319 J4 | 6AUS 59 | 6E5 69 | 657 7Cs5 12AX7... 69 | BAYSGT 89 | 6CD6G.  ea. 1.49 | 45 Special ea. .29
183GT 95 | 3LF4. 1.19 | 6AVSGT .89 | 6F5GT 595 654767 59( 7C6 73( 12846 59 | 6AXA 69 6ug ea. §9¢ JOLZGT. ea. 29
1B5 304 69 | 6AVE, .59 | 6F6GT 6SKIGT 7 12BA7. . 69 | 6BG6G. . ea 1.43 | 6v3 ea 129 7158 ea 175
1c76 29( 30567 108 | 6AXa 59 | 6F3G 115 | 6SLIGT 69| 7€6 .69 | 12BE6 o | 68% ea. 98 | 6WE 69 | a0z ea. 1.55
1E7 384 695 6AX6 59 | 666G 95 | 6SNIGT 69| 167 69 | 128Fb 59 68L7 ea 7% | 7N} ea. 69c | 366A/1616.ea 149
1H5GT 591 3va 6846 ] 44 SHBGT 59 | 6507 595 %7 89 1 12BHY. . 69
1J6GT 69 | 5T4 I.;O 6BS , 615GT .59 | 65QIGT L] 1.47 | 12c8 115

$S7

NEW DAVIS SUPER-VISION
TV ANTENNA

Unbeatable for tringe area and DX-
The only television antenna with a
mnney-baekignarantee. WIlthhe new
Electronic Dipole Separators,

less mast 1 995
5 aluminum mast heavy gauge 1147
dlav:l. with Io;‘lerlochlng end. Siip two
sections together for a ten

footer ecach 90‘ .

Outdoor TV Antenna Special!
Famous Make Folded Dipole Inline Antenna $4 95

= no assembly necessary—elements snap in
place with guaranteed positive lock. At this
low price, we cannot mention manufac-
turer’s name. ONLY

| 1.
] 73 69 | 320367 115 | S0As 89| 813 10.95
59 | 6BNG 8 | 6RIGT i | e0sa H 115 | 123hrer e B 35 %0 69 fgg: T
! . : 29
us 59 | 6a67. 89| 6BQGET 85 | 653 55 | 7A4 89| 1288 59 [ 12507 3545 99 | 50C66 104 | 1299
v 58 | GAMHE 140 | 68Q7 119 | 65767 115 | 728 29 | 12an7 1.95 | 125Q76T 69( 3585 L6 69 | 1613 45
1X2A 89 | 5aKS 89 | 627 1.29 | 65861 59 | 746 12AL5 51 | 125R26T 35€5 69c 50X6 79 [ 1623 29
243 1.15 | 6aKs 1.08 | gC4 59 | 6SATGT 59 | 7a7 12AT6 59 | 1223 95 | 3516 69 | sove 63 | 2050 2.00
2A5 791 6ALS §0c | ccser Bac | £ 65 | 748 ( 12AT7 89 | 147 89 [ 3sw4 a5 | 20 il F1 115
286 B!]C 6AQS, 6C6 65D7GT 99 | 784 12AU8 63 | 14AF7 93 | 35va oLy Bgc 7193’ 87
247 6AQ6 #1 | 6C8G. 115 | 65Fs .59 | 188 13| 12407 65 | 14B6 3513 992 J0L1GT . V51 c
283 83 | gaRs 711 sces. 69 1 6SFSGT 59 1 785 131 12av6 59 | 1488 89c | 37 59§ 714 87 | vis2 29
3 BEST BRANDS P j——
& TUBEKITS "o fies [~ TV PICTURE TUBES =~
D 3a4, 174, 185, 155, Send us your duds COLLECT—up to 70 Ibs. via Railway | |
: List Valde 53.00. Tube Kit only. 5198 Express—Send dud shipments over 70 Ibs. by truck.
2N 3S4. 174, 185, 1RS. $1.98 ONE FULL YEAR GUARANTEE—A 1l Types 2
A7 i, IR oz PRIcE Patce
$7.80. Al Four Tubes for $1.98 | 10-inch . - 520.95 l PLUS 16-Inch $16.95 PLUS
3v4, 1RS, 185, 1T4. S 8 12-Inch 13.95 17-inch . 17.95
List Value 57.80. ANl for. 19 14-Inch.. . 14.95 YOUR 13-Inch 19.95 YOUR
lAlé_lg-clgj;'i\;I‘é %(’:‘5. :'Il;‘f." 52 49 7-Inch__ . 15.95 ‘ DUD 20-inch 20.95 DUD
12876, Ta A, T28e6, MY soas. 52-59 15-tnch. . 15,95 21-Inch. . . 21.85
wbes for . » »
50L6GT, 3SZ5GT, 125Q7GT, 128 K7C,
125A7G. 5 Tubes for 5322 | MISCELLANEOUS BUYS | 300 OHMTWINLEAD o
S o I. F. TRANSFORMER 456 Kc.. 19c |55 mil 1,000 ft. Oniy ’10
. ~ Tv ANTENNAS r()'%OTSSL'G"Ts' Type Nlo. 4'1 il 20 GAUGE, 80 mIL WEB . 1200 ft. $16.95
= oty 8 Element Conical or 39¢ i 00 for $2. 00 ft.  1.89
S D oot Conles! $295 YOLUME CONTROLS with switch,
. 10 Element conical . . . rugged | 2" shaft 1 meg, Y2 meg, % meg . .34c
Pouble b N ith :'";_"sh;u'- only $3.95 | SINGLE ION TRAPS. ea. 15¢ TV SET SPECIALS!
ouble Day array, wi stacking bhars . L
4 Bay array, Wi(;l harness and stacking bars $14.95 OUTRUT; TRANSFORME,‘?,. 50L6 29¢ “FAMOUS NAME TELEVISION SETS"}

for 6V€ 39¢
UNIVERSAL QUTPUT TRANS-

FORMER, 12 watt

CHIMNEY MOUNT for TV ant.

WELLER SOLDER GUN

3 SPEED G, |, CHANGER.
6 fost LINE CORD UL

TV INTERLOCK CORDS.

. 79¢ | » Standard Coil
98¢ Tuner—adaptabie
$8.95 to UHF
" ® Transformer-oper-
-24.95| ated throughout
.10 for $1.95 ne sefenium
_ea. 49¢ Rectifiers,

* Automatic Gain
Control
®* Saw Tooth AFC

* All the exclusive
features of most

RESISTOR KITS

insulated ¥4, 1 and 2 watt assortment
of most used values, 1.R.C. Ohmite,
Stackpole, Speer, ete. 100 for 5295

expensive sets
* Meet all Standard RTMA requirements
e Finlshed in luxurious mahogany
* Manufacturer Licensed under RCA Patents.

17" Table Model now only, $149.00
20° Table Model now only. 169.00
21” Table Model now only 179.00

Console Sets $20.00 additional.

Limed Oak Finish $12.50 extra

Fringe Area DOUBLE V'

TV ANTENNA KIT

High .Galll.' th;t Plclurels Posslhlle .. 95
compliete wit 00 ohm line. insulators e
guy wire. hardware, tull size zntenna‘ Complete r—

with double length 9 ty, mast.

12" COAXIAL PM SPEAKERS
$12.95 ea. High Fidelity with high
' pass filter attached. 20 watt; 40-
| 17500 cps. response; 8§ ohm VC.
| Very best quality— NATIONAL
BRANDS. Individually Packed. {
3”..... ea.$1.26 ... ea.$3.23
4”7 . ea. 1.36 ... .ea. 5.10
59)12”... ea.

’?/‘f
Y
° /

P. M. SPEAKERS e —

-

17" TV Conversion Kit, as
above, complete

21” TV CONVERSION KIT

V| Consisting of rectangular
|| tube, 70 DEGREE YOKE,
/| Beautiful Mask and FLY-
BACK TRANS-
FORMER comp.

) 20" TV CONVER-

SION KIT, as
above, complete

33195

$2895

$2395 x permanent magnet 12° speaker

Finest TV CHASSIS

Campiete with all tubes. includ- /;‘
Ing 17" RECTANGCULAR PICTURE |

TUBE and SPEAKER.‘ l 2950

Complete with all tubes, Includ-
ing 20" rectangular picture tube

and speaker. $ 'I 4950 ]

Complete with all tubes including
21° rectangular picture tube and

speaker. ‘l 5950

INCLUDES:
* manufacturer licensed under RCA patents

Nationally Known

all tubes aligned perfectly
¢ ideal for fringe areas . . . works better than other
receivers and where others can’t

5 ea. 1.
6” SPECIAL PRICE .

/" PREMIER
T.V. RADIO SUPPLY

NEW ADDRESS!

CUSTOMERS!

larger quarters.
printed with our
+ s - write for vours today!

We have moved to much
FREE ball point pen im-
new address is availlable

* ultra-sensitive fringe area tuner
» standard 90-day guarantec on all tubes and parts
+ tull band reception and output

.
N

ANCHOR BOOSTERS

Model ARC-101-100
Model ARC-101-75 22.05

Division of Continental Corp.

3237 W. North Ave. ¢+ Chicago 47, Il
ARmitage 6-5550

January, 1953

TERMS 20% D
ance

F.0.B. Chicago. Orders Less Than $5.00—

$1.00 Service Charge.

C.0.D.

Al

EPOSIT with order, bal-
shipments

Model ARC-101-100 Is a two stage

ated AGC finest autamatic gain control
OMPLETE . . . READY TO OPERATE
super high gain booster for the
most difficult reception areas.
Model ARC-101-75 a single stage

booster designed to give uniform

respofise on all channels. One kiiob control.

9
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2 GREAT BOOKS

By Milton S. Kiver

IF YOU SERVICE TV
—YOU NEED THEM!

“TV Servicing Short-Cuts

Based on Actual Case Histories”

e shows you how to
( Par 1 solve commonly
o d .
' . J recurring troubles
e et "

. }

[ the book that really
| teaches fast, expert
b service techniques

This book describes a
series of actual TV service
- case histories, ecach pre-

senting a specific problem

about a specific receiver.

The symptoms of the
trouble are described and then followed by a
step-by-step explanation of how the service
technician localized and tracked down the
defect. Finally, there is a detailed discussion
of how this particular trouble can be tracked
down and solved in any TV set. The discus-
sions which follow each case history are in-
valuable—they explain how to apply the
proper time-saving servicing techniques to
any TV receiver. Here, in one volume, is the
successful experience of experts—to make
your service work easier, quicker, more prof-
itable. Over 100 pages, 515 x 814", illustrated.
Pays for itself on a single service job.

ORDER TK-1. Only. .

.$1.50

“HOW TO UNDERSTAND AND USE

TV TEST INSTRUMENTS”

[
¥ TISY INSTRUMENTS
'

Truee

shows you how to get
the most from your
test instruments

Provides basic ex-
planations of how
ecach test instrument
operates; describes
functions of cach con-
trol and shows their
proper adjustment to
place the instrument
in operation, Covers: Vacuum Tube Volt-
meters, AM Signal Generators. Sweep Signal
Generators, Oscilloscopes, Video Signal
Generators, Field Intensity Meters, Voltage
Calibrators. Describes each in detail; explains
functions; tells proper use in actual servicing;
shows how to avoid Improper indications.
Because this book gives you a ctear, complete
understanding of your test instruments, vou
get more out of them. save time. and add to
your earning power. Over 175 pages, 8!4x117,
Hlustrated.

ORDER TN-1. Only

HOWARD W, SAMS & CO., INC,

Order from yovur Parts Jobber today, or |
write direct to Howard W. Sams & Co., Inc. |
2203 East 46th Street, Indianapolis 5, Ind. |

I

|

|

| My (check) (money order) for $............ |
| enclosed. Send the following books: |
I O 7K-1($1.50) O vN-1 (83.00) |
| |
| NOMeE. v rreraecocrasrsassnrorsrsesss |
I 1
[ Address. ...cvvvoeacrionirarennreeenes |
[ |
| City.ooowononsn.. ZonedsraStateann « o cmnii s |

controls, not all of them use the same
names. Thus, "Range Frequency” of
Fig. 1 is also known as “Finc Fre-
quency,” "Frequency Vernier” or just
plain “Vernier.” Alternate names for
this and other controls arc listed in
Table 2. This is often a big stumbling
block to the novice and it would help
him considerably if the industry
agreed on a standard name for each
control.

Other Controls

In addition to the foregoing there
are other controls (and their circuits)
whieh broaden the application of the
oscilloscope. The more important of
these are listed below, together with
a brief description of what they do.

1. Phasing Conitrols., This control,
generally designated as “60 C Phas-
ing” or “Horizontal Phasing,” is
brought into play when the oscillo-
scope is employed in conjunction with
a sweep frequency generator. The
sweep generator feeds its signal into
one end of the system and the circuit
response pattern is developed on the
screen of an oscilloscope placed at the
other end of the system.

In order that the observed response
curve have a linear frequency base,
it is necessary that the heam move
in step with the changing frequency
in the generator. Since the sweep oscil-
lator is driven by a 60-cycle a.c. volt-
age. horizontal beam deflection should
follow suit. To accomplish this, the
horizontal input is switched away from
its internal saw-tooth oscillator and
a B0-cycle sine wave voltage is sub-
stituted. Ordinarily, the sweep gen-
erator will supply this voltage. How-
ever, some oscilloscopes have a spe-
cial circuit for supplying their own,

Besides the a.c. voltage. some means
must be available for Dbringing the
beam in phase with the a.c. driving
voltage used to sweep the frequencies
back and forth. For this, a phasing
network is emploved. One of the ele-
ments of the network (a resistor
usually) is made variable and this
becomes the “Phasing” control. It is
adjusted until a single response curve
is visible on the scope screen.

2. Vertical Polarity Reversing
Switch. This is usually a two-position
switch marked “Normal” and “Re-
verse.” When the switch is moved from
one position to the other, the pattérn
on the sereen is {lipped over or reversed

Table 2. Alternate names frequently used for various oscilloscope controls.

A.C.VOLTAGE
UNDER
OQBSERVATION
TO SCOPE
Y MECS INPUT

{

Fig. 3. Voltage divider which can be used
when the applied voltage is too high.

(a) e)

Fig. 4. Patterns for “Normal” (A) and
“Reverse” (B) seitings of polarity switch.

in the vertical direction. Thus. if the
patiern appears as shown in Fig. 4A
when the switch is in one position, it
will appear as shown in Fig. 4B when
the switch is turned to the other posi-
tion. This is a useful device for inter-
preting TV video i.f. and sync or sweep
waveforms, especially when the manu-
facturer's manual shows the pattern
in one position and your scope shows
it in the opposite position.

Reverse pattern on the screen is a
source of confusion to many techni-
cians. Why. for example, should the
manufacturer's bulletin show the pat-
tern pointing up when your scope has
it pointing down? Does it mean that
vour equipment is hooked up wrong
or does it indicate a defective circuit?

Actually, the answer is neither one.
The polarity of the signal at various
points in a television receiver is im-
portant and in general the manufac-
turer attempts to show the signal as
it should be at each specific point.
Now, this same signal, fed to your
scope. may come out (at the screen)
right side up or upside down, depend-
ing upon whether your scope has an
even or an odd number of stages in
its vertical amplifier system. Any
voltage passing through an amplifier
is reversed in phase by 180°. There-
fore, if the signal shown in Fig. 4A
is fed into the grid of an amplifier, it
will appear at the plate as shown in
Fig. 4B. Pass this second signal
through one more stage and lo and
behold, it is rightside up again.

As a general rule, two or any even
number of stages will produce a sig-

Com-

mon abbreviations. such as “Vert.,” for “"Vertical.”” have been omitted from listing.

NAME OF CONTROL

Vertical Centering
Herizontal Centering
Vertical Gain
Herizontal Gain
Sync

Sync Control
60.Cycle Phasing
Horizontal Attenuator
Vertical Attenuator
Fine Frequency
Sweep Frequency

Vertical Position, V Center, Y Position

Horizontal Position. H Center, X Position

V Gain. V Vernier, Y Amplitude, Vertical Amplifier

H Gain, H Vernier. X Amplitude, Horizontal Amplitier

Sync Amp.. Sync Lock, Locking. Sync Signal. Sync Gain,

Horizontal Phasing, Phase

Horizontal Sensitivity. Horizontal Input Contro}

Vertical Sensitivity, Vertical Input Control

Frequency Vernier,

Sweep. Sweep Range Coarse Frequency. Steps
Sweep Frequency Range

ALTERNATE NAMES

Vernier. Sweep Vernier, Range Frequency
Saw-Tooth
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Investigate this professional school —
whose graduates are wanted, well paid and
respected by the entire electronics industry

An open letter to young men
of ambition from a pioneer
in the field of radio-TV education
E. H. RIETZKE, Founder and President of
CaritorL Rap1o ENGINEERING INSTITUTE

I YOU HAD TRAVELED with me on my

recent trip across the United States
and Canada, you would have seen with
me the proud, grateful. carnest faces of
crEl graduates and students. Proud that
they had converted ambition into suc-
cess. Grateful for what cret had given
them. Earnest in their plea to you to
study for success.

Personnel Directors and Chiel’ Engi-
neers thanked me for personnel we had
sent them—and bombarded me with
requests for more.

I reccived the same reaction in every
electronics instaltation, TV and radio
station and factory | wisited. | was
proud that the prolessional school
which I founded could point te such a
fine record of accomplishment.

But | realized that our job has just
begun. The growth of the electronics
industry thus far is just a trickle com-
pared to the future.

There are already 111 television sta-
tions. The FCC, by its “‘unfreczing”
action, makes way for 2000 more
stations. Over 18.000.000 TV sets are
in use—that is 5,000,000 more than
experts predicted there would be in
1954, There are over 100,000,000 radios
mn operation—in 95%, of America’s
homes—and scrved by over 2500 radio
stations.

Billions in electronics contracts have
been awarded in the defense build-up.
By 1960, it is estimated that the radio-
electronics industry should do no less
than  $10,000.000,000 per year, not
counting military orders.

This is but a fraction of the picture of
expansion.

There is already a gaping shortage of
trained men to accept the thousands of
openings in development, research, de-
sign. production, testing, inspection,
manufacture. broadcasting, telecasting
and servicing. The best jobs, the highest
rewards, the posts of teadership are
gomg to the trained men. And the
better the training—the better the
results.

Januatry, 1953

If you are a beginner, crEl is not the
school for you. There are other schools
equipped to do much more for you. In
a year or two, they can bring you to the
point where you can protitably enroll
al CREL

If, however, you are a graduate of
one of these other schools—or if you
have been gainfully emploved in the
Radio-TV-Electronics industry for one
year, or more, CRet can help change
your life.

I founded crer more than 25 years
ago 10 provide professional level ad-
vanced training for men in the field.
989, of all our students were employed
in electronics at the time thev enrolied.

I can safely say that we have more
contracts with lcading companies for
group raiming-—than all other radio
educational institutions combined. Let
me menuon just a few: United Air Lines,

Columbia Broadcasting System, Cana-
dian Broadcasting Corporation. Trans-
Canada Air Lines, Bendix Products
Division, All-American Cables & Radio,
Inc., RCA-Victor Division, the Mach-
lett Laboratories-—all have chosen CREI
technical courses for group training of
their own electronic personnel.

In crers Home Study Course you
will receive authentic and complete
courses, prepared by recognized experts,
in a practical, casily-understood manner.
You will learn under the supervision of
a stafl’ instructor. Your work will be
graded by your instructor, not by
machine. Return letters will indicate
where you can improve. Your CREI
diploma will be your key to success.

CREI's home study courses, and resi-
dence school, are accredited by the
Engincers” Council for Professional
Development.

The best way to find out about CRrEr
18 the way | am now going to suggest.
Talk to your supervisor, to the chief
engineer of your local radio or tele-
vision stations, to cret graduates, to the
ollicials of any radio school—anywhere.
I, with every member of the distin-
guished CrEr faculty, am ready to stand
on whatever answer they give you.

We have prepared a booklet called
“Your Future in the New World of
Electronics.” In it you can find the
breath-taking tuture of the industry,
translated into your future. It contains
an outling of the CREI curriculum that
can transiorm your life from one of
placid. plodding, erdinariness—to a full,
happy, successful life of leadership in
the fastest growing industry in the
world.

Having expressed my pride in the
past of the educational system and in-
stitution | represent, T make this pledge:

Wherever there is a man of
ambition, I want to help him
achieve the highest of which he
is capable—in the glamorous,
rewarding world of Electronics.
May | hear from you soon?

I e e e ]
| CAPITOL RADIO ENGINEERING INSTITUTE {
I Dept. 111E, 3224 16th St. N.W., Washington 10, D. C. I
| Send booklet "Your Future in the New World of Electronics” and course oulline. |
| CHECK \ O Practical Radio Engineering [J Aeronautical Radio Engineering |
| aIEELETEOSFT O Broadeas! Radio Engineeting (AM. FM, TV) |
| SR O Practical Television Engineeting !
y (NTEREST | 317 P & Advanced A Servicing '
I INGME: v o mmrm @ 0w 98§ 88058 800887 55 8, G 00 ST BT 6 TS I
i |
I ST @@ e i w ol b s 1 w0 oL AN enth 6o S o s oL, 8 e s e |
CGREI resident Instruc-ion ' l
s G ] Gty Zone....Stale........... |
.’,’1;‘1,,’,:’;:},’,,,',3"’,‘3,,‘,,’:,1:,‘ | Check [] Residence School [J Veteran |
mation aboul newG. 1L Bill. L o o e e e e e e e = —— e e o J
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NOW at Newark icsses's o
w New PENTRON TAPE RECORDER

FOR CUSTOM INSTALLATION
Use 2 Ways op s A PORTABLE RECORDER

Avoiloble of last . . . © high fidelity recorder for the oudie connolsseur,
unbelievobly low priced. ideai a3 wall tor home, schoel, church or com-
marcial wse,

1 — FOR CUSTOM INSTALLATION .
Mode! 9T-3M Tape Mechanism. 2 Speeds: 3.75° and 7.5’ per sec-
ond. 2 hours record-playback time. Super rewind-forward speeds—
1200' in 40 seconds. Separate record-erase hegds—removable pole.
single or dual track. Fluiter: -0.3%, at 7.5'—0.5% at 3.75". 59.75

74F909. Wi., 101, Ibs, NET. .

Model PRE-7 Pre=Amp. Push-pull supersonic bias-erase. Magic eye

record lavel indicator. S Tubes. Exclusive oscillater circuil. Fre-

quency response: + 3 db, 50 o 11,500 cps at 7.5""; + 3 db, 50 to

6500 cps at 3.75°. Oulpuls: amplifier and headphones. Inputs:

radio, phono and mike.

745924, W1, 8 lbs. NET 39.75
2 — FOR PORTABLE USE

Model PMC. Complete Portable Unit. Consisis of tape mechanism

and pre-omp bove, in handsome carrying case. complete with

reel of tape and take-up Teel. Less amplifier; for use with your

home music system or radio. 114.50
7ar925. Wi.. 25 Ibs. NET. .
ALSO AVAILABLE

Mede} 9T3C. Complete Portable Tape Recorder. With built-in ampli-

fier and speaker (See Catalog No. 5%)

Model PRE-7

= ( HJust Out! NEWARK'S New CATALOG No. 55
J‘_ FREE! 196 Pages of the Latest Relcases in Radio, TV,

Industrial Electronics and High Fidelity.

7
Liged Department R.13
\¥ - 1EWAB-K 223 W. MADISON STREET

ELECTRIC COMPANY CHICAGO &, ILLINOIS

PHOTOCON SALES
Easy, fast 417 N. Foothill Blvd.  SY camore 2:4131
Pasadena 8, Calif. RY an 1-6751

w 0 c SURPLUS SALES CATALOG
ay t ut BN TE D e o e o1 the ‘comiTion

FREE 24 PAGE WINTER
and details of motification. Include lowest
“Key”and “D” price in first letter.

1M & BC-221 Frequeney Meter with
cal, honk. ervstal, and tuhes X § 99,50
. TS-252/1 Weston Test et Lxe. 150.00
TR-HRTP Sew Mf PUR’
npenl“gs Signal Gienerator 1M0A Like new PUR"
Million Signalyzer Radio & TV Llke n PUR"
Impedanee Bridgze 1304 General ltadio, ke
. . N PUR"
in chaSSIS Dimont 28 Scope i PUR’
TSI/ N-Baml Signal Genera
1ol IIxe. PUR"
TS840 Poitahle Oxellloseoin X 350.00
.12 Test Set for X-Ramd Box 1 & 2
<y lete PUR"
- + 1 neney Mete 15 PUR"
4 .« -with new GREENLEE Hewlett- Packard 1104 VTVM, Like Ne 185.00
3 R H Rignal Generator Mod, S04 8-330 me. Ky PUR®
- Radio Chassis Punches L ol I
. e 30515 FFloor model Uscilloscobe § n
A Now, in 112 minutes or less e ‘ e, PUR
/ \ make perfece “Key ™ or APR-§ Searel Receiv sgn'
4 L Tuning Unlts for Al'R-4 Kecewver R*
- .Qy D" holes for sockets e Y i alS Necelvel Rl
AL Dhe. and other equipment. e : vee.  PUR®
Ty Simply insert GreeNLER TSI G jlee SN
Puach and turn with an G e PUR"
ordinary wrench . get SCR-G45 Badar Tialler y PUR
v " H 3 Type 1208 Test Xet 130-210 me.
| a “clean opening 10 2 Laonton Ladio Lorm. PUR*
hurry!  Write todav for Antenna AT 104/ A1°ND Ne 17.54
i automatie Cilot Tnverte
dctzllls on these .as wc” as. Tepe DA Inpit 2RVDC. @ 12 anps.
Greentee Radio Chassis o 1154 phasze, UG e
) 1154 Fxe.  80.00
No. 732" 'Key" Punch Punches for- roundG;md T-17 VMland Microuhone with cond and
°. ey" Pune square openings. Greenlee -3 Exe 4,50
. i88 olumbia 11223 B0 ohm.  Used $2.95 New 5.95
) e le by Cm‘.’ Ly 1% 800 ohm. Used 1,78 New 2.5
Ave., Rocktord, tlinos lix-23 600 ohm. Used 3.50 Ne 6.95

& 600 ohm.  Used 1.75 Ne 2.25
PPUH -PRICE nuen reques
NOTE: One of the largest and most €om e elee-

GRE NLEE ronlé surplus sweks In the country, We have thou-
wt 5. P imories. Lrans-
— mitters-recelvers. test equipment. etc. Send us your

requirements.

No. 733 D" Punch TERMS: s F.0.B. Pasadena. Cnllfornla. 25%
on all C.0. oriters. Californians add V%% Sales
Tax. I'ricey suhjeet to ehange without notiCe.
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Precise Development Corp.’s Model 300 os-
cilloscope incorporates such features as
7* tube, sweep magnifier. complete push-
pull vertical from input through output.
blanking amplifier. internal square-wave
calibrator, gated output with cathode fol-
lower. reversible polarity. dsiven and
non-driven sweep, astigmatism circuit, and
illuminated scale. to mention just a few.

nal at the output which has the same
phase (approximately) as the input
signal. By the samc token, pass a
signal through one or any odd num-
ber of amplifiers and its phase will be
reversed.

3. Intensity Modulation. This is a
binding post on the front pancl which
is electrically connected to the grid
(or cathode) of the cathode-ray tube.
Its purpose is to permit a voltage to
be applied to the cathode-ray tube so
that portions of the trace may be
made brighter or darker, as the case
may be. This process of varyving the
beam intensity is known as intensity
modulation and many oscilloscopes
contain some provision for achieving
it. Ordinarily the television technician
has little need for this faecility; how-
ever, it is employed in using the oscil-
loscope for frequency comparisons.

An application that several oscillo-
scopes have made of intensity modi-
lation that can be of use to the tele-
vision teehnician is the addition of a
control known as the “Blanking Phase’
control. This control. when turned
from its “Off" position. applies a sine
wave of voltage to the control grid of
the cathode-ray tube. This has the
offect of intensifying the trace during
a portion of the sine wave cycle and
of blanking it out during its most
negative portion. The most useful ap-
plication of this function is the elimi-
nation of one of the dual patterns ob-
tained in the sweep alignment of TV
and FM receivers. The 60-cvcle sine
wave applied 1o the grid of the CRT
is so phased., by means of the “Blank-
ing Phase” control. that when the sce-
ond pattern should be traced out, the
beam is blanked out. This results in
one pattern, which is much casier to
waork with.

In working with oscilloscopes or in
reading the instruetion manuals that

RADIO & TELEVISION NEWS
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accompany them. it will be found that
the horizontal input terminals are
sometimes called the “X” axis. This

Patents Applied For In U.S, And Principat
Forelgn Countries Througtoul World

terminology was borrowed from math-
ematies where it is customary to refer
to all horizontal axes as "X axes, By
the same token, the vertical input
terminals are referred to as the “'Y”
axis. And, to complete the analogy,
the intensity modulation terminal is
known as the “Z” axis.

4. Seif-Meusurement of Peuh-to-
Peak Voltages. 1In servicing a televi-
sion receiver. it is important not only
to obscrve whether the wave possesses
the proper shape but frequently also
whether its amplitude is corrcet. The
latter is especially eritical in hori-
zontal and vertical sweep systems. In-
clusion of some mecans for measuring
the peak-to-peak values of a wave is
becoming increasingly popular in oscil-
loscopes.  In its simplest form the
manufacturer provides a terminal on
the front panel which is internally
connected to one of the windings of
the power transformer. Usually this
is the 6.3-volt winding. When this
voltage is connected to the vertical
input terminal. by means of a short
jumper, the sine wave produced on the
sereen has a peak-to-peak vajue of
17.64 volts. This is hecause 6.3 is the
r.m.s. value. \When this is multiplied
by 28 it becomes peak-t1o-peak,

For convenience, the height of the
17.64-volt wave is adjusted (by means
of the vertical gain control) until it
occupies one inch vertically on a ruled
screen mask. Then the reference volt-
age is removed and the unknown volt-
age applied in its place to the vertical
input terminal. The height of this
wave is then compared to the height
of the 17.64-volt wave and by means
of a simple proportion. its peak-to-
peak value is determined.

Reference voltage values of 1 volt,
3 volts, and 10 volts are also popular
in place of 6.3 volts. Sometimes the
values are given as r.m.s. and some-
times as peak-to-peak. If in doult
check the instruction manual before
using.

Other oscilloscopes have more elab-
orate measuring systems, some using
a selector switeh with a series of dif-
ferent voltages availabie and some
going so far as to include a voltmeter
on the front panel. Generally, the
more reference voltages there are, the
more accurate the measurement of
the unknown voltage.

When a scope does not contain pro-
vision for the seilf measurement of
Deal-to-peak voltages. there are volt-
age calihrators available. These are
instruments providing reference volt-
ages which are first placed on the
scope screen to calibrate the instru-
ment and then removed while the un-
known voltage is exhibited on the
screen. Since these units are specifi-
cally designed for this purpose, they
are frequently simpler to use than the
sCtope svstem.

5. Probes. Television receivers con-
tain many circuits in which ontv r.f.
signals are present. If it is desired to

January, 1953

NOWo e o Assemble Your Own
Connectors . . . When You Want Them . . .
the Way You Want Them, with ELCO’S New

| lt . shiclds and connectors
comes this sensational

new Varicon-Connector Kit, containing all parts needed

(at the time needed) for almost any type conncector,

with any numbher of circuits! And . . | variations in arrangement
of contacts at time of assembly makes possible the use of

more than one connector, with the same number of contacts,
but with different polarity! The Varicon-Connector Svstem s
entirely new, too! Identical male and female components;

only 4 hasie parts; high current and high voltage rating;

low resistanee, low capacitance! Your finished assemblies will
be preeision connectors of high quality, appearance, practicahility
and versatility! Connectors are available in general

purpose black phenolic; low-loss miea phenolic, natural;

alkyd, natural; or urea, in colors. Moderate price.

From Ameriea’s quality
manufacturer of sockets,

IF IT'S NEW ... IF IT'S NEWS . . . IT’'S FROM

At Your Jobbers
or Write Us,
Dept. RIN

and wWe'‘ll Tell
You Where
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MODEL 600 TUBE & SET TEST

SUPREME'S Time Tested Emission ‘Tube Tester _with all
Multi-meter funclions—iattery Tester (Including the 67.5 volt),
sSockets for all tubes (including nine pin)} am a spare.

¢. Over 8" of calibrated scale plus mir-
¢ readings.

patented Fllament Return
es unly one suckel for each type tube

n nated—double width—ample room for an
service,

selector

x one year free tube setting

My R R ES—operale at the touch of a button.

CASE otal In beautiful Hammerlold hnish with removable
cover. new Lype lvather carrying strap

pC VOLTS—7 ranges of 0/5/10 50,250/ 50071000/ 2500
volts. Lowest reading of . volls. All ranges 1000 ohms
per volt.

AC VOLTS—0 ranges of O 10 /30 /250 /500/ 1000 /2500 volts.
Rectiner arant s auy other part. UDouble bridize €ir-
culr| affords muximum of scale linewrlty and rectier pro-
Lect g,

pC CURRENT—7_ ranges: 0-1000 micreamperes 1/5/10/50/

y 500/ 1000 milllmpperes and 1/10 amperes. Lowest

All shunts Wwire weund,

Ing | micpampere

oUT! vOLTS -6 ranges of O 10 /50 /2:0/ 500/ 1000
volts.  Ideal for receiver sligmment B exi. condenser.
OHMMETER - 1anges of 0 200 / 20,011) / 200.000 ohms ahd
2 Center scale of low range 3.5 ohms Low

21) megohns
adime O chms, ldeal

5o

i 1 al for checking low resistance

colls such as volee coils aid oseillitor coils.

BATTERY TESTS Provides proper luads for most commonly
used A and B portable bhatteries.

POWER SUPPLY—100-133 volts—30/60 cveles. Special volt-
ayes and frequencles on Tenuest,

Note: Test Le; furnished with thia instrument.

Size—157 x | :. Shipping Welght—20 1oumis.

S
Reaaiar Not Price $117.50. reciae oLy $89.50

MODEL 616 TUBE & BATTERY TESTER

CHECKS AM FM TV RECEIVING TUSBES AND PORTABLE RA-
010 BATTERIES. The Supreinc Mudel 816 cannot be beat lor
*LENT Lench or _eounter tube testing Minlmlzed ob-
ce use of Supreme patented element selecior Sys-
tetn,  Socket facilitles for all AM. FM and 1V recelving
ILLUMINATED WOLL. CHART with hunurets of ypes listed
TUBE SETTING DATA on (ulure tubes supplicd by Supreme as
they come Into use. Quallty lesi rembbngrs for Loth Lubes and
batieries on ‘leplace-Ge " scales of Deautiful BIG SEVEN
INCII FULL VISTON METER. Nun-breakalile wlnduw. Also
cliecks purtable radio batteries UNDER PROPER LOAD.  Tests
hatteries with raled volisges of 4 G, and, Y0

UPREME

< TEST

EQUIPMENT

- M S " amy e

In CANADA order from CANADIAN RADIO

5 2, 6. Al
volts: Cliammeriold finlshed metallie case with detach@ble covs
er. AppIOX. dimensions 11 x 15 X inches. Shippin®
welght 20 pounds.

Regular Net Price 587.50, .. a0 SPECIAL ONLY

5 SUPPLY, 262 Qucen St W. Teronte, One
» tario.

OLYMPIC ELECTRONICS SUPPLY

PISTRIBUTORS

14406 W. OLYMPIC BLVD,

MID WINTER SALE|
PRICES SLASHED

T.v. TUBES—ROCIC BOTTOM PRICES
In lots of 6 each No. only |
.89c 6CB6 .. ..39¢ 6AQ5 ......38¢c

...B9c GAKS ... a
. .47c 6BQ6
Tube Special —Broken Keys—Electrically Perfect

125KT _.8 for $2.00 1276 29c; 4 for $1.00

6L6 . 69c; 4 for 2.25 12K8 ...49c; 7 for

Tube Sale—z 2AT-53-27-83.31.56:57. No Mixed Asgt.

6 of Any Type $2.25

Heavy Duty Shielded P.P. input Trans. ...%1.00

Signal Corps Transmitting Keys. . a .. A49c

gat Handle 5.P.5.T. or D.P.5.T. Togale Switch, 25¢

In Lots of 12, each 23¢

2 Gang Var, Cond, 456 K.C. with 0Osc. Sectlon.

2y 1n. Pulley vt 3y Shaft a9¢c

2 Gang S.w. Var. Cond. 50 MMFD per Sec. Dou-
hie spaced, 10-20 Meters with Tank Coil Vg
in. shaft .. .. b cias  32¢
Westinglpuse Wuprox flectiber .64 AmP. 28
Volts. Heg. $11.00 o5 <pecial $1.9%

BRAND NEW 10°
Jaze—1*opular. iu:_\-lln'r1

PHONO RECORDS—ass"t.

Please specify.

2 for $1.79 or 24 for $3.00
“w fteh 29c

Rlnes.

Sipse Pole—10 Pos ny

2 piece. 5&;119 Male nnd Female Beparable Aamphenol
lugs. ik with Flex, shieided cables. Approx.
it. long. 35¢ palr 3 pr. for $1.00

Grind your own Crystnis. Pure Hrazilian Quartz. Vari-
ovus sizes and thicknesses. ¥ 1b, PR, %1.00

4 Tube Drilied Chassis, 4187x6Va"x1347. 29c ecach
5 in, 450 onm Dynamic Speakef ....%1.3%
S1gnal Corps Phones—2 M. Ohms (8 M. Ohme
mp.) - - - s L d e iy s B casseeen s $1.25
2 Ft. Ext. Cord tand Plug 2 40c
TOBE TUBULAR ELECTROLYTICS
V.. .49¢

20-20 MFD, 1350 V. 30-30 MFD. 130 V. S7¢
40-40 MPD. 150 ¥ 59¢c

Low-Loss Shott wave |3 GANG_ T.RF.

1 Lock Type Air Teimmer VARIABLE _CON-

E 3 Veriable Condensers ER_S
L

DENS
5 PlL_20Mmfd. ... .14c -000363 Con.65c

\Y 7 PL.—25-30 Mm1d. .15¢c| -
% 8 P1._30.35 Mmid. 28| oaceiE  SWPF
IGVFI.—-'-U Mmfd . 2_‘: <W{TCH - 15¢
1,000 OHM WIRE WOUND POTENTIOMETER . .18¢
30 HY-FILTER CHDKE SHIELDED 3 tor $1.25

PIEZO CRYSTAL HOLDERS .12 for $1.00-8§6.00 per €
RCA Band SwitChes—
8 vang, 3 pos. 3 band 70¢ & gang. 4 pos. 4-3 band.&40c
Trimmer-Padder Amst.-alt s fteal
triplee—100 asst, ... . PRURERRRTS
K\YI'EN"ION.Prolnc:lou.iiploron!orHlddcﬂ!rea res!
Coustruct a U.§. Army Tvoe of Metallie Mine Deteetor
Amptifier, Amplifier unit only (lcs8 tuhes and bat.
teries) with €ables. headPhone cord, and jack, Armg
wirhig diagram. Tvne AN/PRS-| 1.9
MINIMUM ORDER $3.00—NO C.0.0.
SHIPMENTS—PLEASE INCLUDE POSTAGE

NEWARK SURPLUS MATERIALS CO.
324 Plane Street Dept. JA NEWARK 1, N. J.
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LOS ANGELES 15, CALIF.

he TURNTABLE with the
HYSTERESIS MOTOR
i« AGAN AVAILABLE

Nothing Else
Can Compare!

REK-0-KUT
Model T-12H
and T-43H

_..the only dual speed, 12"
turntables that meet the standords
tor speed reguiation and wow
content specified by the National
Association of Broadcasters . .. and
recommended by every leading
Sound Authority for use with
ULTRA HIGH FIDELITY Amplifiers
and Speaker Systems.
T-12H.. .78 ond 334 RPM
1-a3H. . 33 a1d 45 RPM

ACCESSORIES:
1-103A ... 45 FPM idier, with record
cdagtor, interchangeable with
33%. RPM.
1-104A .. .78 FPM idler interchongeable
with 45 RPM.

REK-0-KUT CO.

$119.95
$119.95

38-05 Queens Blvd., Long lsland City, N. Y.
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observe the signal waveforms in these
circuits, then an r.f. probe must be
employed between the scope and the
receiver. The probe contains a ger-
manium crystal or a miniature diode
which detects the rcceived signal and
then applies the low-frequeney modu-
lation of the signal to the vertical
input terminals of the scope for screen
presentation.

A second type of probe which is
finding increasing favor is the low-
capacity probe. This probe permits
the proper observation of waveforms
in circuits that are capacity sensitive
and where usc of normal test leads
would result in a distorted pattern on
the screen.

Both probes are auxiliary pieces of
equipment and are usually not in-
cluded with the price listed for the
oscilloscopes in Table 1. However, they
do serve useful purposes and are rec-
ommended. When purchasing these
units. obtain those specifically designed
for your instrument. This is especial-
ly important in the case of the low-
capacity probe.

Bandpass vs. Sensitivity

The function of the vertical ampli-
fiers in an oscilloscope is to amplify
applied signals in order that they may
be sufliciently powerful by the time
they reach the deflection plates to
produce a sizable pattern on the
screen. The greater the amplification
available in this system, the smaller
the input signal needed to produce a
given vertical deflection. In other
words, the oscilloscope becomes more
sensitive as a measuring device.

Of importance, too, in the vertical
system is its bandpass or its ability to
amplify a range of frequencies. The
signals whose waveshapes are por-
trayed on the oscilloscope screen arve
those found in television receivers.
i.e., square waves, saw-tgoth waves,
and video signals, to mention the more
common ones. Each of these waves
contain a number of frequencies and
to accurately depict their waveshapes,
every frequency contained in the wave
should be passed by the vertical am-
plifier system. For accurate television
signal observation. this can mean a
4-me. (or more) bandpass.

The objectives, then, in designing an
amplifier for use in the vertical svs-
tem of an oscilloscope are wide band-
pass and high amplification. Unfor-
tunately, for any given circuit, band-
width X gain is a constant which
means that if we increase the band-
pass by a certain amount, we decrease
its gain by the same factor. Thus,
one works against the other and it we
desire a wide bandpass, we must make
up for the resultant gain reduction by
adding more amplifier stages. This,
in turn. raises the cost of the instru-
ment.

Most manufacturers of moderately
priced equipment resolve this conflict
by designing the vertical system am-
plifiers to possess a nominal band-
pass (top limit from 250,000 cycles to
1,000,000 cycles). A few manufactur-

RADIO & TELEVISION NEWS
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A. C. Cossor Ltd.. parent company of Beam
Instruments Corporation of New York. oHers
the Model 1039B for the American market.

ers give the instrument user a choice
hetween high sensitivity and  wide
handpass by providing a suitable
switching arrangement. This, for ex-
ample, is true of the Jackson Model
CRO-2 oscilloscope. The “Vertical In-
put” eontrol has three positions where
the vertical system possesses a wide
bhandpass (response uniform within
10%¢ from 20 cycies to 4.5 mc.) with
a fair amount of gain and three posi-
fions where the bandpass is reduced
(uniform within 10% to 100 ke.). but
the gain is up. For each of these po-
sitions. attenuation ratios of 100:1
10:1. and 1:1 are available.

In the Triplett oscilloscope, there is
a switch at the rear by means of which
the bandwidth of the verrical svstem
can be widened from its normal value
of 2 mc. to a special value of 4 me.
However. in the 4 me. position, the
system gain is cut in half.

This matter of handpass is a source
ol confusion to many technicians. Just
how wide should the vertical system
handpass be for suitable application
to TV recciver servicing? The answer
to this can bhe found by analvzing
where (and how) the oscilloscope is
employed. Broadly speaking. the scope
is used in conjunction with a sweep
gencrator to depict the response curve
) a circuit or it is used for servicing
to show whether or not a signal is
present at a certain point in a cireuit
and, if so. what its shape is.

Oscilloscope use with a sweep gen-
erator requires that it be capable of
depicting a waveform having a repe
tition frequency of 60 cycles—this
heing the rate at which the response
pattern is swept out. Hence. the ver-
tical system bhandpass should extend
down below 60 cycles. preferably 30
cycles or less. The lower this limit
the move linear the response will b
it 60 cycles.

For servicing. the oscilloscope finds
iis greatest application in checking
voltage waveforms in stages located
beyvond the video second detector
These include the video amplifiers,
sync separator stages. and the vertical
and horizontal sweep systems. In all
hut the vidco amplifier stages, the fun-
damental frequencies are low (eithe:
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UHF-VHF Signal Testing is
QUICK, EASY with...

THE NEW
HEAVY DUTY

EREC-TOWER

EREC-TOWER —and only EREC-TOWER — goes
up a full 80 fect. You test signal

strength anywhere along the way up . ..
determine just exactly how high the
permanent antenna must be!

Use the EREC-TOWER as a gin pole to raise
permanent antenna towers. With an
EREC-TOWER, for example, two men can erect
a 100-foot Alprodco Tower in less

than two hours. You save time, money,
labor on every job!

EREC-TOWER helps you demonstrate sets quickly,
anywhere, Here's the ideal way to show
razor-sharp pictures to your fringe area prospects , , ,
right in their own homes. EREC-TOWER is a

real sales closer!

o % he
AR
N f

FREE! WRITE TODAY for full information and
literature on the Alprodco EREC-TOWER as well
as Alprodco Aluminum TV-FM-AM Towers,

stiCk Or rust.

302 E. MAIN ST, KEMPTON, INDIANA )y
MINERAL WELLS, TEXAS - DUBLIN, GEORGIA /

AV VAV,

AVAVAVEVEY.
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EREC-TOWER is constructed of
lifetime aircraft aluminum. Each leg
and track (see opposite illustration) is
extruded in onc solid 24-foot

tengeh . . . will not buckle, crack,
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e

HEAVY EXTRUDED
ONE-PIECE ALUMINUM
TRACKS

Dealer

Net Price
(For Tower)
$233.50
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the famous

RAY-SCOPE
antenna

The Famous RAY-SCOPE List Price $55.00

I's the most tolked-about TV antenna, expressly
designed for extreme fringe areas with exceptionally
high gain on all channels. Completely reassembled,
light in weight, life-long construction. For power plus,
it's RAY.SCOPE!

Inquire About Our All Channel
RAY.SCOPE UHF 14-83
Don‘t Delay — See RAY-SCOPE Today
Write For Catalog and Price List

Manufactured Only By

The DI-CO TV & PLASTIC CO,, Inc.

Milford, Connecticut

Territories Available For Reps. and Jobbers

SCHEMATICS—CONVERSIONS
FOR SURPLUS GEAR
NEW LISTI MANY ADDITIONSI

Send stamped. 3ell addressed envelope for
List ®. Aad 25¢ ftor chart expiaining AN
nromenclature.

R. E.
GOODHEART

BOX 1220
BEVERLY HILLS, CAL.

The Fomous RAY-SCOPE “40C" List Price $20.50

THIS IS 1T Just flip out elemeants and tighten wingnuts.
The ultimate in pre-assembled conicals. Acclaimed
the suprame leader in its field. Highest gain in fringe
areas, solid aluminum cesting front and rear element
brackets, seamless tubing thruout with all-weother
inserts. Solid aluminum stacking bars, ports easily
replaced and absolutely ne loose hardware.

PE

Look For This Trademark

& S BA@(‘S’CO

1ol mawe

=

We Pay Highest Cash $$$$ Prices for
RADIO & AIRCRAFT
ELECTRONICS EQUIPMENT

You'll be pleasantly and profitably surprlsed at the
prices we pay for needed paris and cquipment. Simply
send us a description of what you have—tell us your
top doltar asking price—and we'lt shoot hack @ prompt
re| T Convert thal eguipment to veady cash nowl

Writ
"ALYARADIO SUPPLY CO., Divislon R.5
4665 Melrose Ave. Los Angeles 29. Callf.
OLympia 2155

PAY LESS FOR TUBES

g+ EACH TUBE GUARANTEED FOR SIX MONTHS

Type Price

Each tube 1s performance-proven,
prices F.0.8., N.Y.C.

259, deposit

for orders under $10.00.

PHILLIPS TUBE COMPANY

98

must accompany all eorders.
M remittanee [8 made with order, you can deduct 2%c.

6J6
6K6GT
6L6G
6L6GA
654
6SA7GT
6SJ7GT
6SK7GT
6SL7GT
6SN7GT
65Q7GT
6T8
6V6GT
6WAGT
6WeGT
6X43
6X5GT
6Y6G
TIN7
12AT6
12A77
12auUs
12aU7
12AVE
12av7
Balance €.0.D.

$1.00 handling charge
Subject to Prlor Sale.

2610 E. 16th Street
Brooklyn 35, N. Y.
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60 cycles for the vertical sweep sys-
tem or 15.750 cveles for the horizontal
sweep system). The rectangular pulse
or saw-tooth waveforms in both sys-
tems have components that extend to
the fifteenth harmonic (or so) and
taking this into consideration only
requires that the bandpass be uniform
10 a maximum of 240,000 cycles.

In the video amplifier stages, the full
4.0 me. video signal is pbresent. but in
everyday servicing you are interested
primarily in determining whether the

video signal is present rather than
accurately depicting its waveshape.
Hence, any oscilloscope which pos-

sesses a uniform vertical frequency
response in excess of 240,000 cycles
will be quite suitable for television
receiver servicing.

What about those scopes where the
vertical response is less than 240,000
cveles? These units can still be used
for TV servicing but, of course. the
narrower their bandpass, the less ac-
curate will be the reproduction of
steep-sided waveforms. Frequently a
compensating factor here is lowered
cost and this can be very important
to the man of limited means. The
author has seen scopes with a band-
pass of 100 kec. successfully used, but
for the beginner the wider bandpass
will lead to less confusion.

Oscilloscopes are not the simplest
of instruments and individual eccen-
tricities have a lot to do with the one
hest suited for vou. Your bhest bet is
to try to work with as many different
scopes as possible and then buy the
unit you find easiest to use. —30—

S-388 IMPROVEMENT
By R. E. FRANKLIN, W2EUF

number of the popular Idlicrafiers

S-381B receivera are hnown Lo suffer
a serious volume loss and frequencey
shift when switched from AM 1o cow.
These sets tse regetteration in the il
stage to produee heat-frequency oscil-
Lation. Reducing the feedback voltage
as follows will deerease Lhe frequrency
shift and the e.w, volume will he
stepped up tremendoualy.

Originally, the cneration was ob-
tained from an insulated wire wrapped
around pin ¢ of the 125K7 i, ampli-
fier tithe. By cutting off about an inch
of this wire and bringing it within an
cighth-inch of pin a point can be
found. by trial and error, that will
produce the desired results, This will
take =ome eare as the hand munst be
withdrawn cach titne the wire is moved
to avoid badv-capacity effcets. The wire
shonld be atlixed in the correct spet
with a generous amount of cement.

In one conversion, one end of a picce
of 3iM-ohm ribbon aboit three inches
long was suspended between pin 1 and
i terminal strip anchored by the lug
of the i.f. can. The “weap=arovnd lead”
was bronght to this terminal and sol-
dered. There will be capacity between
the two wires of the ribhon as hetween
the plates of a condenser nd the feed-

back condenser thus formed can be
adjnsted to a suitable value by snip-
ping off small picees of the 300-ohm

ribbon. Do not et the ribbon until
power is removed from the set.

_él}—
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J. E. SMITH
President
Nationol Radio
[nstitute
Woshington, D.C.

| Will TrainYou at Home

for Good Pay Jobs, Success in

YOU LEARN SERVICING

by practicing with equipment I furnish

You build valuable Muititester
(at left) as part of my Servicing
Course. You use it to make many
tests, get practical experience,
make EXTRA money fixing
neighbors’ radios in spare time.
Many of my students earn $5, $10
a week extra while learning. 1
send you many other kits too.
You build a modern Radio. You
build many circuits common to
Radio and Television. All equip-
ment is yours to keep. Read about
and see other equipment in my
free book. Mail card below.

YOU LEARN COMMUNICATIONS

by practicing with equipment I furnish

As part of my Communica-
s 1

tions Course I send you kits
of parts to build the low
power broadcasting trans-
mitter shown at right and
many other circuits common
to Radio and Television. You
use this equipment to get
practical experience putting
a station "on the air,” per-
forming procedures demanded |
of Broadcast Station opera-
tors. I train you for FCC ggm-
mercial Operator's License.
Mail Card for Sample Lesson
and 64-Page Book. FREE!

TELEVISION is Today’s
Good Job Maker

In 1951 over 15,000,000 homes had Television sets,
more are being sold every day. 108 TV stations are
already operating, over 1800 are now authorized and
many hundreds are expected to be on the air in
1953. This means new jobs, more jobs and better
pay for trained men. The time to act is NOW! Start
learning Radio-Television servicing or communica-
tions. Want to get ahead? America’s fast growing
industry offers, gopod pay, a bright future and
security. Cut out and mail card now. J. E. Smith,
President, National Radio Institute, Washington, D.C.

CUT OUT AND MAIL THIS CARD NOW
Sample Lesson & 64-Page Book ’

Both FREE

This card entitles you to Actual Lesson on Servicing,
shows how you learn Radio-Television at home. You'll
also receive my 64-Page Book, “How to Be a Success
in Radio-Television.” Mail card now!

NO STAMP NEEDED ! WE PAY POSTAGE

Mr. J. E. SMITH, President,
National Radio Institute, Washington 9, D.C.
Mail me Lesson and Book, “How to Be a Success in Radio-

Television.” (No Salesman will call. Please write plainly.
NAME AGE
ADDRESS.

CITY w P .......ZONE. . . STATE

. ﬁ B CDETF G H
w®'wW americanradiohistorv . com
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Train at Home to JumpYour Pay
asaRADIO-TV Technician

There’s a Bright Future for You in
America’s Fast Growing Industry

Do you want good pay, a job with
a bright future, securitv? Would
you like to have a profitable business
of vour own? If so. find out how
you can realize your ambition in the
fast growing RADIO-TELEVISION
industry. FEven without Television,
the industry is bigger than ever
before. 105 million home and auto
radios, 2900 Radio Broadeasting
Stations, 108 T'V Stations with 1800
more now authorized. ISxpanding
use of Aviation and Police Radio,
Micro-Wave Relay, Two-Way

NRI Training Can Lead
to Jobs Like These
in RADIO-TELEVISION

BROADCASTING
Chief Yechnician
Chief Operator
Power Monitor
Recording Operater

GOVERNMENT RADIO

Operatar in Army,
Novy, Marine Corps,
Coost Guard

Forestry Service

Remote Control Dispatcher
Operator Airways Radio

SERVICING Opgrotoy

Home and Auta AVIATION RADIO
Radios

Plane Radio Operator

Transmitter Technician

Raceiver Technician

Alrport Transmitter
Operator

TELEVISION

Pick-up Operator
Yolte Transmitter
Operator

Electronic Contrals

FM Radlos

IN RADIO PLANTS

Design Assistant

Transmitter Design
Techniclon

;:'J:. Mooogey Television Vechnicion
Servicemon R’a‘“::of:“'”'
Research Assistant Strv'i‘u u:d

SHIP AND HARBOR Maintfenance

RADIO

Chief Operotor

Assistont Operotar

Radiotelephone
Operator

Technicion

POLICE RADIO

Tranitmitter Operator
Receiver Serviceman

Radio for buses, taxis, etc., are
making opportunities for Servicing
and Communications Technicians
and FCC Licensed Operators.

You Learn by Practicing
with Kits | Furnish

With both my Servicing Course and my
NEW Communications Course 1 send
you many Valuable Kits of Parts. They
“bring to life”’ theory you learn in my
iltustrated texis. Mail card for my hig
64-page book. 11 shows photos of equip-
ment you build from kits [ send.

My Training Includes Television

Both my Servicing and Communications
Courses include lessons on TV prin-
ciples. You get practical experience by
working on circuits common to both
Radio and Television. My graduates are
filling jobs, making good money in both
Radio and Television. Remember. Lhe
way to a successful career in Television
is through experience in Radio.

Send NOW for 2 Books FREE
Mail the Postage-Free Card NOW!

W hat will YOU be doing one year from
today . . . will you be on your way to-
ward a good job of your own ina Radio
and Television service shop or business?
Decide now that you are going to know
more and earn more! ACT NOW! Take
the important first step to a career and
security. Send the postage-free card now
for my FREE DOUBLE OFFER. You
gel Actual Servicing lesson. Also my
64-page hook., “"How to Be a Success in
Radio-Television.”” Read what my grad-
uates are doing, earning; see equipment
vou praciice with at home. Mail card
now. J. E. SI1ITH, President, National
Radio I[nstitute, Washington 9, D.C.
Our 39th year.

FIRST CLASS

Permit No. 20-R
(Sec. 34.9, P.L&AR)
W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary If mailed In The United States

4¢ POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts.,N.W,
Washington 9, D. C.

AT

www americanradiohistorv. cem

J. E, Smith, President
National Radia Institute

‘The men whose letters are published
below were not born successful. At one
time they were doing exactly as you are
doing now . . . reading my ad! But they
acted. They decided they would know more
.. 0 they could exrn more! They acted!
Mail the card now for my 2 books FREE.

-

| TRAINED THESE MEN

Hoandicapped
but Successful

I um now Chief Fnoi-
neer at WHAW. Ay
Left hand ix off at the
wrlst. A nan ean do

M he wantx ta.”" H. J
Hafley. Weston. W, Va

»

Control Operator,
Statien WEAN

1 recelved my llcense

Now with WHEAN ax

control aperator. NRR1 !
course is eomnlete.” R
Arnold. Rumford. 3. 1

Hos Groawing
Business

Am becoming expert
Teletrician as well nn £
Radlotriclan. Without
fnur course this would
e Imuossible.”” P,

. Brogan, Loulsville, Ky. -

- ™

and worked on ships ? |

$10 o Week
In Spare Time

“"Refore [(inishing. I
earned a3 much aa £10
a week In Radio servic-
ing. in my spare time. 1
recommend NRIT. 8
J. Petrunt. Miami. Fla.

Trained Men Make
Money in TV

1 oam now servieine
T'elevision. Your course
enabledd me ta repair
TV receivers withont
any trouble. ™"

Currier. Fair Haven. Vt.

Got Firat Job
Thru NRI
My tlest job was with
KDLR. Now Chlef
ISugr. of Radio Equip-
ment tor Pollee il
Flre Dept.” 1. Nortonh.
Hawmliton. Ohio.

Find Out What RADIO-TV Offers You

Keep your job while training. [}
Many NRI students make $5. 1
510 and more a week extra
fixing neighbors™ Radios in spare
time while learning. 1| start
sending you special booklets
that show you how to service
sels the day you cnroll. Multi-
tester you build with parts |
furnish helps discover and cor-
rect Radio troubles.

Many N.R.I. trained men start
their own business with capital
carned in spare time. lLet me
show you how you can be your
own boss .. . Robert Dohmen,
New Prague, Minn., {(whose store,
is shown at right) says. “Am
now tied in with two television
outfits and do warranty work
for dealers. Often fall back to
N.R.I. textbooks for informa-
tion on installing Television sets.”
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- |
Mac's Service Shop
(Continned from page 60)
|- J
to meet competitive prices and for not
having limitless time at their disposal
for working out every last bug from a
new model, You do not seem to real-
ize that you are second-guessing all
ol these errors. They might prove to
be a lot harder to see if vou were de-
pending  upon foresight instead of
hindsight

“And this prod is for your doing all
Your yeliing where it will do no good.
If you see a mistake has heen made in
the design of a chassis or a record-
changer, why don’t you sit down and
write a courtcous letter- not one of
the smart aleck, how-can-vou-be-so-
dumb type —to the manufacturer tell-
ing him what you have found and
making suggestions for correcting the
trouble? You may be surprised at the
appreeation he will show, and you can
be certain he will not repeat the mis-
take in future models,

“I might suggest, too, O Bumptious
One, that sometimes you are guilty of
trving to blame your own lack of serv-
ice skill and enterprise on to the sei-
maker. Time after time I have seen
your kind try to persuade vourself
that a poorly-operating set never did
work any better, that it was made
that way; consequently, nothing could
be done about it. How vou can make
yourself believe anyone would pav his
good money for a new receiver in that
condition I'll never know. If you
would concentrate more on improving
vour own knowledge and technique in-
stead of always being so alert to catch
the manufacturer off base, you'd be a
better technician for it.”

“Hey, lemme see that technician-
doll of yours,” Barneyv demanded as he
grabbed it from Mae’s hand. “Uh huh,
it's just as I thought. Did vou have
to make him with red hair?” he asked
plaintively.

“You know,” he went on reflectively,
“I'm beginning to think there is some-
thing in this voodoo stuff after all. I
could have sworn that I actually felt
some of those jabs vou gave this little
feller.”

“Imagination—and a guilty con-
science-—can play strange tricks.” Mae
commented; “but let’s get away from
all this hocus-pocus and ralk a little
sensc. T ran across something vester-
day T think may interest vou. A fel-
low came in with the complaint that
his radio-controlled garage door had
suddenly become very erratic in its
behavior. It opened and closed of iis
own accord while the car that had the
controlling transmitter was miles
away and the transmitter was shut
off,

“I went over and checked the thing
over carefully, but I couldn't find a
thing wrong with it: a good healthy
signal from the transmitter was re-
quired to trip the pilot relay; there
were no gassy tubes to cause trouble;
running the line voltage up and down
made no difference. First thought of

January, 1953

mine was that possiblv a harmonic of
a ham transmitter was getting into
the receiver and making the relay
trip, for I have read of that: but since
Ten went dead none of the local gang
are working the high-frequency bands:
so I decided to look for something
clse. I asked the man if any new
clectronic equipment had been in-
stalled in the neighborhood latelv, and
after 1 explained what ‘electronic
equipment’ was, he said all he could
think of was a new TV set in {he
house across the street that had been
in for a couple of weeks.

“Playing a hunch, I went over and
asked the folks if thev would mind
turning on therr TV receiver for a fow
minttes. As I stood in front of the
receiver I could see the closed garage
doors; and when I turned the channel
selector to Channel 10, the doors
opened up. I tried it two or three
times, and every time the set was
tuned to Channel 10, the doors worked.
With the i.f. used in that set. the os-
cillator was on ahout 219 megacyvceles
when the receiver was tuned to Chan-
nel 10. and that is squarely inside the
210-280 megacvele band in which the
door-cpener works, Fortunately, pro-
vision had heen made for using any

onc of six different frequencies in the |

garage-door setup: so I just moved the
transmitter to a different frequency
and peaked up the receiver on that.
When this was done the TV set couid
be switched to anv channel without
affecting the doors.”

“That is one for the book,” Barney
said: “and it just goes to show vou
what a hefty signal is radiated from
the oscillator of some of the TV re-
ceivers.
blame for a lot of hlanking out and
herringhone patterns that are caused
by a neighbor's TV set tuned to a
lower channel!” —30-—-

- —

Within the Industry

(Continued from page 26)
L J
Transiccil Corp. has appointed DWIGHT
W. BLOSER to the post of chief engincer
in the manufacture of control motors,
induction generators, gear trains, and
servo amplifiers.
* * *

DR. JOHN RUZE has hecn
director of research of The Gabriel
Laboratories, Divi-
sion of The Gubriel
Compuny.

He joins the comi-
pany from the Air
Force Cambridge
Research Laborato-
ries. where he was
assistant chief of
the antenna labora-
toryv. During the war he headed the
antenna gesign section at the Signa!
Corps Engineering Laboratories.

A native of New York, Dr. Ruze re-
ceived his doctorate from the Massa-
chusetts nstitute of Technology after
completing his work for his MS degree
at Columbia. 30—
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No wonder we hams get the |

appointed |

New Portable
Battery-Operated
Spring-Motor
Tape Recorder

For all ficld recording without AC power!
Smaller and lighter than a portable type-
writer, the Magnemite™ actually makes
field recordings that can be played on any
studio console cquipment. Completely
sclf-powered, the Magnemite* docs away
with bulky and cumbersome generators,
storage batteries and rechargers.

Just check these ynusual features:

® Noiseless and vibrationless governor-
controlled spring-motor assures constant
tape speed.

® 100 operating hours per set of inexpensive
flashlight-type dry celli batteries,

® Earphone monitoring while recording, and
earphone playback for immediate quality
check,

® Operates in any pasition, and is unaffected
by movement or vibration during operation,

® Warning indicator tells when to rewind,
and shows when amplifier is on.

® Broadcast models weigh 15 pounds. Slow-
speed models weigh only 10 pounds.

® Requires no more desk space than a letter-
head, measuring only 11 x8% x 5% inches.

There’s a choice of S different models for
any recording need. High fidelity units,
meeting primary and secondary NARTR
standards, which record and play back
frequencices up to 15,000 cycles, are avail-
able for broadcast stations, critical music
lovers, and scientific rescarch, For investi-
gation, missionaries, reporters, and general
dictation while traveling, there are units
which play up to 2 hours per reel of tape,

Write today for complete descriptive literature
and direct factory prices.

AMPLIFIER CORP,
of AMERICA

398 Broadway, N. Y. 13, N. Y.
*Trade Aark Reg.

10
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M°GEE’S

FEATUR|NG 3.SPEED PHONO AND TWIN |

250,000 PUBLIC ADDRESS SYSTEM SALE!

12" ALNICO V SPEAKERS

{MMEDIATE SHIPMENT AT UP TO 60% SAVINGS!

e e o - o e o o T e i S e e, ] S e D e i S ==y | e e Y ——
s 5 Teoller loads—aover $250.000 worth of nnderwriters lah, approv d puhluc | r How 10 ORDER Q--nnl full remitiance and you save Ihe .u'l.le.l COD . collec- |
| nddrexx systems on eale at MeGee for a fraction of the origing) price. Pure | tion tee, or if you wish mclu-le 8 25% deposit nml the "'lll"m'nt will he maule
| SR o ame ot the hoett it vt compuneg e e Unled Siater, | | C.o. for e bulance, Al prices BON. Korves B L e

> Y i Ll ne: il ria 1] liirds r
l 12R volt 60 cvcle operallon. Compare their weight \with other amps and vou I whether you wish shlpmem to be made by Ekpress or Trucl\. Amphﬁers are |
Lcan sce for yours el! l-‘olluw our nnh—rmc mslruc nunr fnr |mmm|mle deh\arv. 1 .- not mmlnhle — 3

STOCK No. AP-2BX,

mounted in wnn'rmc carrying cases.
1o give good sheaker Daming F.nol

Ravin

an pietured (less mike: shib.
Elecira_Volce
nlaml %8.95 exi
Fioor 1ype

("FF OFFE] IU\G
ABLE SIPFAREKS

50 WATT

TO THE

ohm speaker connections.

cases. one 15 used o Carry 1he amp.
shap ON bAcks.

size and welght are Fatcd 80 watts.
and 50 to 1
play all records. 31 4
Stock No. AP-60X portahlce
ltex. $45.00 llst Eleciro volce model
dusk stand $11.95 extra.

TR rhm.

ABLE SPEAKERS.)

STOCK NO. AP-11X.
pull 7C6 U. L. approved
response.
volume controls.

Alnico V magnet IPM speaker.
case.
back.

the implifier is eyuippel wit
up for all records, 31317,
hias a list value of $90.00.
suving
STOCK NO. AP-11X.
phene.  Ship wt. A1 Ibhs.
542.95
exirn,

heavy duly pusk puli 61,6 amplifier with Inbus mikeR_elther ey sml or dynamle out the por
with separate mixing volume conlrals. One phono innul Fully variabhle tone control nl»lesme 8.
high Adelity, wlde range irequency response. The heavy duty output ﬁrmlv-fmmer has In thelr place
taps for 4. 8. F25. 250 and 500 ohm s;-onkcr connection: wo_heavy uty we wlil shl
ineh alnico . speakers, each with spenker eable. Faeh speaker = two  Nechurs

Each case hng n enap on back and Is large enourth
case bs 21

S5TOCK NO. AP-28X complete |-orm|nlo P,\sgvnlgem with 3 speed phono and speakers
w s 9.95
medlel D10 S28. 50 Ilz-l ﬂ'y“lnl
I
mike stand Instead of desk si
RIGUT FOIt

anel $4.95
WALL

3.SPEED PHONO TOP—TWO (2-INCH SPEAKERS i
10 Tubes — 4 bLé's

Heavy Plywood Tan Leatherette Covered Cases ampiieler
STOCK No. AP-60X. Portable 50 Watt publie address system. You get a 10 tuhe 733“'"““’.,‘1',:3
amb wlth (1.61.8) push pull parallel 8L8 output tuhes. Inputs for two mlkes cliher offered With-
erysial or d¥namle. with separate mixing tyvpe volume controls. One phono Input, out the port-
Twin tone controls one for hass the other for trebie high Adellty whie ranfe fre- aDTEALORESnS
queney response, The heavy (ULY oulbut irins. hax taps for 4, 8. 6. 124, 250 and 500 o TR

Two super heavy duty
speakers with 25 foot eanles and plugs.
FEacn case 18 21
give proner speaker haffling.

Bach speaker Is mounied in large separate

Twice the ordinary aize to
most powerful poriable PA syatemlt we have ever nlfered.
Thiz amp wlll
witls with ease. Fyuipped with a 3 spead phono molos
A 5250 00 11s1 value. Ship, wt

A sysiem
610 dynamic mike with 20 feet of cable and

If floor staml s desired ihstead of the desk stand add $4.9%
(SEE OFFERING TO THE RIGHT FOKR WALL

A B tube 10 watt (14 waits peak) push
amplifier with wile range frequency
Inputs for one mike and One phone.
Fully variable tone rontrol.
lentheretie covered case is l‘lllll¥n9d with

he amp fits insile the speaker
Case size 21 x 16 x 13 inches has remaovahble snap on
(note. this portahle system has only one speaker whereas
the 28 and H0 watt models ‘shown above have twol.
th a 3-speed phono motor and pick
15. 18 rpm—this portable I'A system
Offered hy

10 watt portable PA system with 3- speed
Sile price as
Crvsial mike with non removahle desk stand $3.95

28 WATT *150% LIST PORTABLE P.A.ON SALE $69°°

3-SPEED PHONO TOP—TWO {2-INCH SPEAKERS
7.TUBES PUSH PULL 6L6'S HEAVY LEATHERETTE

COVERED PLYWOOD PORTABLE CASES
CRYSTAL MIKE $8.95 EXTRA

Portable 28 watt publie ml.lre-c system.

28-WATT AMPLIFIER |
| WITH 12-INCH WALL
SPEAKERS
The 28 “ |lt
ampiifle

shown to m(-
left is als

You #ct & T tuhe

walput wall

% 16 % 13 Inehes, One is uscd to baflles w it h

carry the omplifier. A 3 ﬁlnel-d phono motor and plek b 8 mounted in the wp of the two heavy
nml)lmcr s play 33, 45 and 78 RPM rcc(mt duly 12 ineh
This portable P A systemy will hut out all day long and 28 to 30 watts alnico ¥ mag-
peak audio.  MeGee uffers you this $150. 00 llu horlnhlc P A sYstem at a terrific

nel I’M Speakers anl 500 ohm llne
matehing trans, Stock No. S5 ||
with

mike with 20 feet of cahle and desk ApCAKETs. i nel
wall sprakers $11.95. Model 910
Elvetro Volce mike $8.35 extra
Flom Bland $4.95 exira.

extr
SPE.\I\EI(S INSTEAD OF TIE TORT-

$250% LIST PORTABLE P. A. ON SALE #99°

DYNAMIC MIKE $11.95 EXTRA

50-WATT AMPLIFIER WITH
12.INCH WALL SPEAKERS

12 inch 20 oz. alnice V magnet PM

x 21 x 17 inches with removahle

This 18 the

Most 4-6L6 amps of this

put out 40 watta all day long
ami plck up to

100 Ins.

brice $99.85.

12 Inen
nlco \' pm §|lt‘1kc-ra with 500 6hm lne¢

sTocx No. 55:60X 50 watt ampiifier
«m\ .! qpe«l phoho amd 2 12 inch walt

o S.  lleetrovoice 610
xlvn.nmlc mlkc $11.9% cxtra l'lonr
u.mu instead of desk stand $4.95 ox-

pictured leas mike. Sale

Exlrn 12 mcn speakers and wall bat.

SPEARERS l\STEAD OF TIE I'ORT- fes $14.9

10 WATT #90° LIST PORTABLE P.A. ON SALE $42°

3.Speed Phono Top—Heavy Plywood,
Tan Leatherette Case
10” Alnico PM Speaker—GCrystal Mike
$3.95 Extra

Separate mixing
Heavy plywood
heavy «uty 10 Inch

The ton of

The 10 watl portable l',\ system shown on the
left iz offered less the phono top. Specify stock
No. AP-11NO. Sale price $34.95 less mike.
Crvatal mike with non removable desk stand
$3.95 extra. |

McGee at a terrific

pictured less mike

McGEE'S $62.50 LIST 15” COAXIAL SPEAKER, §21.95
21 0Z. ALNICO V MAGNET—5" TWEETER

This is the finest 15~ eoaxin) PM speaker value that we have ever
offered. Now 1952 pmdurllon of o famous manufacturer of fine
speakers. 15" speaker has 311z oz, Alnico magnet: equal

oz, ol lne Alnico 3 tyvpe m agnel, The cote bs (ree floating. of
one plece oons(rucliun Wil rej rnducu 1ow frequeneies dowh 10 20
cpi. The 57 1w coaxlally suspendil and bas~ a Ted cone

5

u-o rcnr«-ducc ur\ly llw m h frl'qu(-m jes. 1t Wil respond up 10 17,
0 o
pass fi u-r \s enmeoated

12 COAXIAL SPEAKER, $12.95

MeGee offers the hew 1952

ufder the it cover
Ieaving onty two \ires

tn conneaqt both the
model 127 coaxial PM sprak-
tveeteciond ,;;“‘:f:{om er. Quality you would put fn

vour finest sets f you were
a manufactlurer. 127
has 6.8 oz, /
net, Tweeter is conxially sus.
ended and bag A metal dif
. High pnsc filter 15 un-
er the pot o r_ Only two

(r.msl’nrmer

g, or hlnh l\dcllh
musie lover*s amplifier. Sinck No. 5-CIt.
shilpping welzhl 13 Iha. Net price $2l 95

12" JENSEN PM, 515.95

waoofer

N wires Lo €O unecl 0 your ras
.\nnmer Mn"e Scoop! lensen Concert 127, | «dio or audin nmmll\er R ohm
141 Aln v maynet I'Al speake 8 \\lm 18 walt Deak nml 0
ohm® voice rull Wil take 25 watt andio. L average. ing

You save sdollars on mm speaker, Just 100 \\(-la'lll B Ibx, Nes 150 rom
o sell. Snipping \\(‘" it B Ibs. Stck No., a0 1 0 cps, Stock No ('l I4Y. Sale
l_’ 121 Sale prl(".' $15.95; 2 I'nr $30. 00. nrlcc 512 S each: 2 I'or %2

< " G.I. 3-SPEED CHANGER WITH G.E. 32295

i
VARIABLE RELUCTANCE TURN- ABOUTY CARTRIDGE

Anolher tremencd us MeGee Scoop! Brand new Gencrm Inerumen!
| Compl(-u: with RPX-06
!’l'wn n

refect bution,
a§ Shlpplng welght 14

[’JIQ[‘ sjze.

GE: Seoop price 522
G1 3 -8p ucd. cnanger same as above, hut wml webster filpsover twin needie carurldye.
Stocl GI-700. Sale price. $21.95 el

nee

102

ESPEY 12-TUBE FM-AM CHASSIS, $59.95

% BUILT-IN PRE-AMP FOR G.E.
VARIABLE RELUCTANCE PICK-UP

% WIDE RANGE AUDIO

% WHY NOT ORDER WITH A COAX-
JAL SPEAKER AND A RECORD
CHANGER? SEE OUR SPECIAL OF-.
FERING

MoGee's new 1952 model 12-tube  FAM-AM
chansis. latest design wilh phopo inputs for
all ot of record players, crystal of G.E.

‘:le reluetanee. lteceives s(und-ll'd hmml
c-sl 550 to 1700 ke and FM
Wide range .|ud|o Tesponse (push
tohe control, Loop antenna for hro.mcast and 300

8 l 10
T ull 0\6 oulpul- and bass boost
ohm line type -

F.'\l anlenna may be 'un'pled In cabinet, Attraetive lixhted slide rulc dial. Chn sis slze,
y { and 9 op. Cnmplelc wilh 1ubes: 6BEG. 0BAG. GRAGC. 12AT7, G8ShT,
1 2_@VBGT and 5Y3GT recufier, Shipping welght 20 Ins.

-3

M chassls. $59.95, less speaker. Output

15" coaxial speakers.

ey l_’-(uhe F A
»f our 12% or

Stock No. 7C-¥
matehes volee cu!l

Espey |

14Y. 510.00 ¢

k.¢. Send 23% Dposit witn TELEPHONE VICTOR 9045. WRITE FOR FLYER

sent €.0.D.

ESPEY DEAL (3) $138.95

rhns:lt

ESPEY DEAL (2). $118.93
l-‘.ixw.'y g Clghnss(s cur\"';i Efp(

e with 127 coux cte wit
Dhveny ¢ £ Exial l'M spcauerq CU-MY

ESPEY DEAL (1), 598.95

7.C chassis complete
coaxial 1M ;lmak;r
[

235 p speaker CU-14Y
speed changer equl with nyiish Gnrrnrll :l speed fthese three 127 coaxlal
.12, turnahout unnnl-le re- changer equi with a speakers xive 1 cone area
tuctaiice car e, er .E,  varjalLle l"-'lut'l-'“lrf: equnl to an 187 speakerd

wusle rystem than or- our and a Garrard 3-speed

1 "E?-:'l-“h-'relée"‘sss"ss best homc ‘musie syste | cnanger with G.E. varla

=l F‘H wpoak- $118.95. With | ble reluetdnce tuPnabout

er’ Pl 3 (’ll [ I'\léaluir-\ker B, cartridge, Espey Deal £33,
14v

916,00 exira. | Bale pricc $138.9

with Parcet

1422 GRAND AVE.. KANSAS CITY. MISSOURI

RADIO & TELEVISION NEWS
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LOOK TO McGEE FOR ALL RADIO AND TELEVISION MATERIAL

GENUINE STANDARD COIL T.V. BOOSTER
Not Surplus, But Right From the Factory

Television Booster.
makes anotnc_l‘l- lucky nuro:lmst‘I alnd a5 usual,

Latest Model B-31 Standard Coll
on to you,
TV booster.

$i1. ‘JS ('

top quallty single
|.rln(c-l hlgh frecuen:
channels. Uses ﬁ,\k
channeis and 5 or 6
low nolse factor.
off-on_and by-passing 300 ohm lead
net. L4 x4 g,

he (mimous Mod B 31,

tube. Average galn.
on high channcis.

circuits. for Improved perforn
8 to 7
No distortin
Contlnuous one-knob tuning an:
-in to set.
Made for 110 volt. 80 cycle
Madel B-.)I. Sale price. $11.95 each. or buy 2

511.95

MrGee
passes

the
12 Channel Standard Cnﬁ

utlifzes
€¢ on all
volts on low
of pleture or sound.
channel nelcctor contro
Modern desl ark brown plastlt cabl.
AC npermfn . Shipping welght 5 Ibs,
for only $22.00. _g L

llns r‘xlrc'-.mely

ohm TV get,
Plastle  case. ° r
Stck No. GI3-GR.  shibping uelu A

sale price. 510.95 cach. twa for $20.00.

boosler,
McGee's terrific

1952 MODEL ASTATIC $19.10

New Astatlc ‘*Seanafar’’ TV booster with
improvements to match the newer model TV
Fecelvers. Minimum poise witih maximum

1952 MODEL REGENCY $19.10

New Qhtegency DB-520 TV booster wilh ex-
¢clusive circuit siabilizer and newty designed

RCA 201E1 T.V. TUNER $7.95

Terrific buy on this RCA tuner. We have a limited quantity of the
famous original 201E1, 13 channel completely wired ared tested TV
iront end tuners, Ready to connect to your TV video LF. strip. ©Of-
fered at a sacrifice. Price was $41.00. Now only $7.95 each, with
tubes. Each tuner in good condltlon but has been repaired. stock No.
HCA-13P, TV front end llln('l'. Converwr coll typu for separate sound
as used in the f hassi pl with 3—68J8 tubes,
$7.95. Specify shaft lengm desired, enher 2”7 or 4~.

RCA 201E-1 T.V. TUNER

Sale Price, $11.95.

This popular Sarkes-Tarzian Type 3 tuner ls widely 5995
three tubes: 8C4 osc.. B8lHG R.F. and 6AGS mixer.
h\lzr <arrier or separate sound IF gircults. % bullt-on convertar

Same as pictured above only new—with tubes. Stock No. 27.01.
used. " 13 channel rotary type switch with {nalvidu-
1’1(- ulnr factory cosl 1s twice our price. Each tuner s wired ready
coil._bullt In fine frequency contrel. Sarkes-Tarzian T\ mner. with
43

3-TUBE SARKES-TARZIAN T.V. TUNER
ally tuned coils. Price is complete with dlagram and
1W0ok up to a video and sound IF strip. \ln{n be used with either
Net price. $9.95 each. Speclfy shaft length, elther 274" or

3 tubes,

RCA PRINTED CIRCUIT T.V. TUNER $14.35

RCA Printed Circult T.V. Tuner with 6J8 and 6CB6 (ubes. Slmllm'

mcfnnnlcally to the standard coll (same knohs fitl, Snap-in c 1nn " Te
ments.  ltas 613" zhaft. Used on late !lalllerafters T.V

é No, H.C—Al2. 12 Ch.mne[ Tuner with Tubes. New. $14.95. l\nu 5, s‘n.

T.V. TUNER FOR EMERSON $(2.95

STOCK NO, SC-947E
l1as 214" insulated ghaft 2nd tubes GRCS=

n anced cascaded circuit with 6J6

1 8BY 1 nput and output fgr hoth 72
and 300 ohm, l\nho;:-my ﬁninhml metal
eabinet ul‘,w%- high, Model CT-1,
Ket price $19. D

l4-l'l 20 INCH CONV. KITS AT SCOOP PRICES _
20 IN. CONYV. KIT $29.95 :

our 20" converslon kit !ncludes a 6-month gunrnnloo(l 2011p4,
20~ rectangular blackince pleture tupe, plus a 14,000 voit G.E. !
plus a maiched 70°

cabinet only 414x6x414". Improved circult
with push:-pull 6J8 (8 equal to the best cas-
code elrcults and has higher fain. Matches
72 Or 300 ochm, Net price $19.10.

For Emerson 650D ETC.

huilt hll:l'l‘ volllns:‘- llyhac Lri:nslormer. " iched 702 filaments in scrics—shunited to .6 amps. Siock No. SC-D47E. Sale
cosine yoke, hLiud a angular gold trimme ex1ia: . $12.95, . 59¢.
mask and suggesied dlnnrnm. The picture tul:ells the lnuwl. il i ©

electra-static m‘ui type that reaulres no focus coi a
express or truck only. Shih. welZht. 40 Ibs. Stock Neo. 20. n-
net price. $29.95.

T.V.-RADIO NEWS SPECIAL $9.95] T-V. COMPONENT DEAL #CGE

3 Fiyhacks aml 3 Deflectlon Yokes (0r 39:95 ) foo 1y o terrific TV patss deal for ThoEe
'4 IHCH CONVERSION KIT 5]9 95 | 1T-INCH CONVERSION KIT $24.95 'le. Fi‘.’).e d}gh“:“z:d’gk‘;“; lzt;'lh’ll ‘;”?L::u who repair TV or :‘or h‘?elsbu“dcr and cx;
Our 14" econversion kit includes an RCA | Our 17 conversion kit includes & G-month transformers, 2 Geperal Ligctric 14,600 elienter. Vou et S.tuber vlaco s 2nn el
14CP4, 14~ rectangular blackface tube. plus | guaranteed | 71114 biackface recrangular Pice vnlt ceramic core 70 “ early model | 14 KV G.E. horlzontal outbut (ransformer,
a 11,000 volt G.E. buill fivhack, plus a 70° | ture tube, Plus a G.E. built 14,000 volt tly- i’hilco. The G.E. tlybac! th regularly more | piug 4 ata| 4-wire vert cal output trans-
cosine yoke, plus a 147 plexigias goli | hack, plus & Inatched 70° cosine yoke, plus l\hﬂ",,"l';." P o e complete deal. Stock [ fopmer. pl 70° cocine. denetion. yone
teimnied mask. Offered at the very low price | o Eold trimmed 17” plexigias mask. and o- BINic s B rndrhis i o (o tuties Ineried). 2119« worth $20.00. 0ur

suggested dingram. The 17HP4 is the lat- sale price. only S1
sl electro-static focus tube that requires no

focus cotl. Shinhed via express or truck

of anly $19.95. ‘iuu!uled dlagram  fur-
nished.  Ship, webehl. 20 Ibs.  Vin express
or truck only Stock No. RC-14X. net price,

TERRIFIC GOMBINATION CABINET SALE

$19.95 only. Stock No. 17-TP4. Net price, $24.95.
95 Originally intended for an Admiral 14* TV comhlna-
RED HOT INTERCOM VALUEI q tion. _Made of wainut venger, 327 wide, 354"~ hIRh
. and 20" dee[lJ lom.; h :In. l(!'l‘ﬂ |handlht lncm{y produc-
tlon  cost. Pher el door is made 10 sw ng (Iown.

- - opening reconi chm #or compartment,
3 STATION INTERCOM MASTER' 314‘95 ) X 20" deep. per right door swings open rar lhe 'fv
USE UP TO 3.SUB STATIONS, $4.4¢ EACH | ” compartment. oeeh 2(“"l'\"l clmru;'\u.ﬂ;e.l is only 14'
o o

A red-hot futercom master value. A full 3 tube llu volt AC- e ;ﬁf’;“ﬂ—\"?n l;."’;]- rez) pnm-'x‘q‘;;pl-.,ll'?n:': "}5»’"2‘:‘..‘.’.".1._
LC master, with siation melector switeh amd accesslhle ! P 1 p to a 12" speake€r may be mounte the lower
volume cuntrgl. Small compact gize, 5" %6’ xov;-" inLh Makes % right sectlon. Lower left sectlon has hin m Hoor and
an attraetive intereom installation. May be used with from one 10 L is for record =sloragie.  Brass hardware amd_ matchinZ
three of our G-4T aubstations deserihed helow. Intercom master e ) Iom.I Shipping welght 60 Ibs.  Stock No. A-4730

grin
is qulet at all times. except when press-to-talk switch or call- mahogany TV combination u;,hm(-(.

Specia 9.95. 1 1
back switeh at ong¢ of 1ic suhs is Pressed. ‘:lllm-!‘ r wi. 5 Ihs. B polsage: Blank panel averlay for cut
bs.

out TV panel, $3.95 exira.

Stoek No. KA=3. master suitlon, less su 4.95. Stock No. G-4T. brown plastie
luhﬁll.nlulll with Almico V. PM s ea’k nc‘h nwll:g. 1‘\lay be purchas: with $ 95
& wha o pipster mallh Shipiiec wejght 2l Mot $4.45 o CAPEHART CABINET FOR (000 SET—ONLY 99

THER WALNUT OR mMAROGA
fnmbhmtlogn rmlln—

TERRIFIC VALUES IN SPEAKERS AND BAFFLES

r 12" PM AND WALNUT
8” PM AND LEATHER- _ BAFFLE, $9.95

El
Beautiful, finest walnut
phono cabinet, 42"
Made for Cl)mhnr( 8 finest comhlnntlon wlling ror
5000 and  ub. Cabinet cost manufacturer gyer

-umlhyh

3 95 izuo.?ohlln? g}g’hly Pﬂllrf:l'dTmatchrd wal;mt Pan-.
g J . toek.
ETTE BAFFLE, 5495 LOTS OF 3, s8. s_l:“ CI:‘I’I[HEIO we!ghlmna‘ﬁ;r:])x(nl:? ely 173 Ihg ° The

The finest bullt 12" Wal-
plywood wall baffle
Faciory cost

changer radio and sneaker grill a have hlm:cu
doors. n'uuo mmpartmcm on right hand slde is 14
high angd 111%" wide. Made to mount Chassls vers
ucnlly Changter comm\rum-nt ixn 14" high by

wvide. Lartte enouith to_hold any rece chanter or

nut
we know of.

LOTS OF 10, $4.15

The finest Leathcrette Bafle we have ever

of the famcous juke hox
o qnumcturcr exceeds
we

offercd. New self-supporting plastle grill ofer with A - rommer mechanism. Fromt 10" of top over the
material. baffle Is cover tan with maich- ‘2" M for little more. You pav ont .9 changer compartment I8 hinged to fold back for easy
Ing erill. Offered with i good I "{ duty 3 Jots for toth factess to the changer. Both radlo and changer com-
) Alnico V' pPM speaker with 3.2 ohm 3.2 oh voice pnr(mems mm \ch uncut blank pancis.  Speaker
voice eoil. Stock No, 818, Speaker and Bafl- hame. 2% 18 ¢u 127 speaher aned the A Caher ¢om-
fie, $4.95 ¢a.: lots of 10, .75. stock No, RS. Partment 1s completely enclosed. Ghlpglng wl-lI 27': Ihs. Stock No. K-275 Capehart
B, Baffle only.  Stock No, NV.8, $2.29 $8.95 ¢a, 12" combination cabinet, Net price $99.9 1FY, when orderifig. whether you want

ca.; O for $19.95. Warinut or mahogany.

AND AMPLIFIER KITS AT McGEE
10-TUBE RADIO KIT $26.95 6-TUBE 2-BAND KiT $14.95

COMPLETE RADIO TELEVISION

3-WAY PORTABLE KIT 8-Tube Hi-Fi Ampliﬁer Kit $29.95

*15°% SR Bbautals EREN 25 avist
q rn.diu I‘h4|§- lc.-m.‘s (ur ér‘?lé”"’!é
E-3 it, -
S 3 N hap iR oy Bt
i 1 ) -
New 1932 Model 3-way 2-868KT. :: ¢ lves broa aut
wersonal portable radie | pho 5 and_ 6 to 18
t. O crﬂtcs on _]l pu(! (nr ra- ¥ eI, shortwave Fun
Volts AC-DC or 6714 B dio tuner A 8S8Q7 . gangy 5n|’l|-rl|et wnh
ius 114 volt sclf-contained hauer es. and any klnd 2. 12AX7T, 37 speaker ﬂn
catheretie covered case s!zc 514 vﬁ%xs"‘ of pi no 2.6veé allte rulv dlal
Hecelves roadeast 550 1850 KC. t-lclmn (crvs- plus reetf- l:nm Inte kl( with tubes: 125K7. |2SKR,
conventional  2-yzang ’-unsrhl‘l elreult with tal or G.E e dln- L SQ7, 3506 :md 3545, dlagTam
456 KC firon core 1F a. lnem-l orates the varlable ram anrl lns!rnctlonn aet ity. Cabinet
new super galn stick loop anicnna. n luctance!l and ial _or dynamie lnslruclltms 3 gang superhet mm 8" sllde slze 137583, "xB1.4” Shlpnln-' weight 12
plated chassis.  Lab, approved elreult— mike. Owiput ohm  volce eoil. rule dial. Chassls slze, 121, 10" %6 14" lhs. Meode! MEG-2. > $14.95.
:“;‘;lrcm.‘ll iRy Alx,rl[re Ivncluﬂes "li T“|m E:e;,‘ mn“‘,_. "““ls ‘;‘"d ".I‘(m"; ("'“c |f|°"' nlfh. Features push-pull 6ve Ilh.h fidelitly
ubes, IRTAM nico spenker. € sclector switel or elther . Outpue 1o
clory quallty kit Stock No UN-AT Juke pox quallly with heavy hacw res e L I o e a1 STyl 5-TUBE AC-DC KIT 312.95
)Ill;,' weight 7 Ihs, The complete kit or brilliant symphonie range. luctance or crystal Phono Plekup and crys-
hatteries.” $15.95, 6714V, B, i Wry to 20.000 eps. B tuhe all trlode amplifier | (hf Mike. Heacy dts ower transformer. Model RS-5. A 5 cuhe AGDC strnlx:hl broal-
A, I%¢ extra. ki, complete wilh tunos. Shlgplnl. welght Model BH-RI10 kit less speaker, shipping cast kit. housed In the abinct na
25 Ibs. Model 7XN5 welght 18 Ibs. Net $29.95. era -2 .1|hnv(- ((I)’ plete wlm téubcq Ship-
ping welght 10 1bs.. Net $12.9
Sully Your Owe <285 10-Watt Hi-Fi Amplmer Kn $14.95 =
ono-Mike A complete kit 17, 20” T.V. Kit $59. 95 Less Tubes
xEroodcaster ¢ narts inelud- AC POWERED BROADCAST
t Model DE-8R. With D € 8 A gomplete kit of
tig simple kit, you can 12AX7 12AU7 ris 1o tulld an TUNER KIT $12.95
bulld a 3- phono 2-501.6. mnlus RC transrormer op-
oscillator that also has rectifier.  dia- erated  television A self-powered. 3-
mik input.  WHI oM oand In- chasmis for usc with gang superhet tuner
broadeast over any ra. . Struetiony 1 .te e on.20= Kit with R.F. stage
30 within Your ngmie. (about 75 feet) from e rectangfular  pleture Y =
1000 to 1500 ke, Inpiits for erystal mike or [ fidellty twip tube. The 12 chan- cTh|!|Pﬁe":1plelfn‘;-n o
ervmial phono p:ckup. Fader control fades tohe control au- nel  Sarkes-Tarzlan HEenls 5 4
from mike to record. Ideai for a home P.A. 0 ramplifien tuner is ready dlagram, phetos and
By sterm, b-lhy Imtzner and home entertain. w‘bl S8 nnd wired s 4 tubes. GAUS R.F..
ment. A mpicte kit of parts including "Tu € boost. Inputs for radlo tuner, erys- tube vhlon iF slrh- a GRES osclllator
tubes. Kit Modes DE-6R. Net price, $7.95, | MIke and '-";”"*' phono pickup.  Qutw Uty |Clreuit i of_the R.F.. 6AUG 1.F. de-
Ty and fested. Net price, | Titba onms pPR e from 0™ conventional esn. Do not LUl this uniess | tiotor, @ALS dlode. AVC. plus rectifier.
.95, Crvsial mixe and desh stand. bu 63 I Tt ‘é’{f;ﬂ;’“"}‘“dy e onth | you understand Television, It {s diffcult 1o | ¢St GALS Audio amplifier. ldeal for
extra. Concealed microphione unit. only 17 | 1815 cover Kaln atiges ﬁ;‘”’z{ S0LS tubes In | Wh:20 wesr.{i""&h 360 ss Sl {pds! | use with our 8.26%0 or 7x5 Ampiier kite.
mpameter and 14" thick. Speeify hiaden ush- lnl!l. Size. 5L4” % 107 % 584" high. | Net 535395 0 2 Chansis size, BYeX4X146" high  Shipping
A neny ering. Stock No, T-001. Net, AI' tor. ship. we. s ths. Sale price | Kit of 22 luhes. a8 nlctun tube $186. 95. welght, 7 Ibs. Broadeast tuner kit Model
o 177 17HP4A, $18.95, 201{P4, $25.0 BT-38X, Net price, $12.95.

Prices|F.0.8. K.C.
Q¢der,

Seng 2504 Deposit with
Baiance Sent C.0.D.  WIith Parcel
Post Ordars, Inciude Postage

TELEPHONE YICTOR 9045. WRITE FOR FLYER
1422 GRAND AVE., KANSAS CITY, MISSOUR!

McGEE RADIO COMPANY

January, 1953
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ST BOVED
0 5t T u B E s ooty

St AND

1B3GT ..
4 ...
RS ...
154 ...
185 ...
1T4 ...
4 ...,
s ...,
1X2A ..
e -
3Q5GT .
384 ...
3v4 ...
ST4 ...
5U4G ..
SY4G6 ..

370
372
374
375
376
377
379 |
380
381
383
384
385
386 l
387
388
390
391
392
393
394
395
396
397
398
400
401
402
403
404
405
406

3500
3590
6075
6140
6150
7075

Box 336-JT,

104

.87

1.3

.54
.98

hy

5Y3G ..$ .39 | 8BASs ...S .54
8AB4 ... .61 |6BA7 .. .76
8ACTY .., .98 8BCS ... .65
6AGS .. .44 | &BES 57
8AG7 .. 1.05  6BF5 .. .49
6AHS .. 1.05 | 8BGSG 1.86
SAKS .. .94 6BHS 72
S8ALS ... .54 8BJS FN ) |
8AQS5 .54 | 4BL7 98
[Y.3~1} 49 8BNS 72
4ARS .. .54 6806 ... 1.08
6AS5 .. .62 6BQ7 ... 1.08
SATS ... .46 8C4 .... .89
sAUS .. .54 8C5.... .57
SAVSGT. 1.09 6CBé ... .65
8AVS ... .46 8CD&G . 1.82
4B4G ... .98 | 8ES .. 76

ARD weR™ New Low PRICES  sranp Newns

0Z4 ....% .54

SFSGT ..$ .54 SW4GT .$ .54 125Q76TS .63
HS .... .57 6WeGT . .45 19BGSG. 1.75
8J5GT .. .54 &X4 ... .49 1978 .. .87
:i: X .;6 %Ztri;l’ . .43 25AV5GT 1.05
G .54 .. .47 25BQ4GT 1.
6L6GA . 1.05 12AT7 .. .76 25L6°GTT _gg
&SATGT. .61 12AUS . .54 3574GT . .49
45C7 .76 12AU7 .. .65 3ggs 81
6SF5 ... .58 12AV7 .. 88 joou ' g
&SH? ... .65 12BA6 .. .54 s Al
6SJ7 ... 54 12BE6 .. .58 3ISLeGT . .81
&SL7GT . .65 12BH7 .. .a2 35W4 .. .41
&SN7GT. .73 12SAIGT .82 3ISZSGT. .39
&SQ7GT. .49 128G7 . .41 5085 ... .61
&SR7 ... .49 12SH7 .. .49 50C5 ... .81
&T8 .... .87 12S5K7GT .63 SOLSGT . .59
V86T .57 12SN7GT .73 11723 .. .54

Mony other types equally Jow priced—include all your tube needs with your order.

One of the largest stocks In the country!
Min. Order $25.00. Terms: 25% with arder, balance €.0.D.
All prices subject to change without notice, F.O.B. New York City. Mail order division.

tractions omitted.

407
408
409
411
412
413
414
415
416
418
419
420
422
423
424
4256
426
427
429
430
431
433
434
436
436
437
438
440
441
442
443

PLEASE ENCLOSE FULL AMOUNT WITH ORDER
QUANTITLES AVAILABLE
WRITE FOR YOUR REQULREMENTS

C & H SALES CO.

445 477
446 | 479
| aa7 | 480
448 481
450 483
451 | 484
452 | 485
453 486
454 | 487
456 488
456 490
457 491
468 492
459 493
461 494
462 495
463 496
464 497
465 498
466 501
468 502
469 503
470 504
472 50
473 506
474 | 507
475 508

10 for 58.00, Postpaid

FOLLOWING CRYSTALS AVAILABLE IN
FT 243 HOLDERS '2" PIN SPACING

7150
7350
8006.7

11 for $10.00

CRYSTALS

. Cin FT 211-A Holders— 147
Pin 81*C. Murked in 5ith OR T2nd
larmonic MC Freq.
tundamental frequency with

Listed below

B025 _sloo

3.95

509
511
512
513
514
515
516
518
| s19
520
522
523
| 528
526
527
529
530
531
533
534
536
537
538
540

$700

fach

8075
8200

EACH
Postpaid

East Pasadena Sta. @ Pasadena 8. Calif.

THE AUDIO PERFORMANCE OF

AlL TRIODE i HIGH QUALITY

AUDIO AMPLIFIERS
1S BEYOND DESCRIPTION

www americanradiohistorvy com

, $20.00 Amplifier 2
(Continued from page 45)

The critical point here is that exces-
sive feedback cannot be used, due to
the phase shift of the circuits and the
transformer, dependent on the instan-
tanecous frequency. The attenuating
resistance in the loop has been chosen
to develop optimum feedback within
the limits of the transformenr.

Power was taken from an existing
supply, but could as easily have been
drawn from a radio or other source.
Power supplies are all similar, and
any discussion here would be redun-
dant. All that is needed is 350-400
volts at 110-120 ma. The entire circuit
is stable, as regards f{requency re-
sponse, and will operate as well with
350 volts as 400, with hardly notice-
able loss of power under normal de-
mands.

The cost of all the parts in this
amplifier is $20.00 or less.* This sum
can be flexible sinee almost endless
variation is possible in the actual con-
struction, limited only by the needs
and ingenuity of the constructor.

Preamplifier

Because six different precamplifiers
tried in the past ycar have been un-
satisfactory. the circuit shown in Fig.
6 was built for use with the amplifier.
The preamplifier is quite simple, and
without complications. Immediately
apparent is the absence of tone con-
trols. Distortion created by tone con-
trols is apparent to most listeners
only when all tone controls are by-
passed, and the sound is heard through
a familiar system. The circuit is de-
signed to develop sufficient voltage to
drive the amplifier to peak undistorted
power when used with a G-E RPX-040,
or similar type, variable reluctance
cartridge.

REFERENCES

1. Tele-Tech, Januwary 1952, J;uges 90-9%.

2. Audio Engineering: “An Ultra Linear
Amplifier.”” November, 1931,

3. .lllied Iradio Corporation. Calaloaue
No. 121,

Fig. 6. Diagram of preamplifier designed
to be used with the author’'s amplifier unit.

AAAAAAAAA — s B0V
RS <

Eout

- [+

R,—470.000 ohm. V3 . scs.
R.—3300 ohm Vs »n, res,
Ro—1 megohm. V3 w. res,

K., R.—100.000 ohm, Y2 w. res.
R.—+47.000 ohm, V2 w.res,
R.—120.000 ohm. Vs w. res,
R—2200 ohm 1 », res.
K,—500,000 ¢hm pot.

C,—20 pfd.. 150 >. clec. cond.
Co. C—.1 pfd.. 400 v, cond.
C.—.002 ufd.. 200 v. cond,
V,—65L7 tube

4
n
~
]
-
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SEE FOR YOURSELF
Try One On Your R
Toughest Location

THE RA DIART CORPORATION cieverano 13, onie

VIBRATORS + AUTO AERIALS

o TV ANTENNAS + ROTORS .

POWER SUPPLIES
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TV PROBLEMS?

GRAYBURNE
gives you EFFE(TIVE

L answers!

Tv-if
sIGNAL BOOSTER

An odded stage of TV.IF wired up in
Adaptor form. Produces excellent re-
sults in near- frmge areas and where
a modest gain is required.

» Overcomes roof ontenna
restrictions

Amplifies signal over. 20% on oll
channels

Eliminates or minimizes “snow”

No switches or external
connections

Simple, permanent, easy
instollation inside cobinet

Write for free Technical Bulletin
“Plug-In TV Booster” by Jack Grand.

Model Ts8.1 List $995, i
plus extro tube required,

CLEAR-PIX TV
{NTERFERENCE FILTERS

4 Popular, Fost-5elling Models—reject 4 most
common interference couses.

s 8
Incorporote scientificolly designed ond proved 5 s
circuits. Hove high rejection efficiency. Ex- ™ 3 i
tremely simple to instoll—less thon one minute. 7 2 g
2
odel fntert g 1
‘E'}M L] errerence s
|| | Rejected = &
e :3
] CPF M z
cPD Diathermy 2
cpl Ignition

CPH
Low Cost: List $y98

each.

DUAL TUNABLE A
INTERFERENCE FILTERS

for Professional Installations ond where
Interference is intense.

Amateur (21 mc)

Precision-engineered. incorporate o
dual set of coils ond condensers center-
tapped to ground for greater efficiency.
Very easy to instoll end balance,

Model =  Interference Rejected
SW-10 10 meter band
SW-20 20 meter band

[ 8 Diathermy

M M

o List 5275 each

BE PREPARED! Keep 1 of each type of Filter in your Tool
Kit at all times!

For complete Graybuene Cotalog and name of your nearest
distributor, write NOW to Dept. Z

GRAYBURNE

Graybutne means Quality Electronic Componenis

GRAYBURNE CORPORATION
103 Lafayette Street, New York 13, N. Y.

106

MANUFACTURERS’ LITERATURE

By mentioning BADIO
enclosing (he proper amount, when

Renders nre usked to write directly to the munufacturer for the literature,
& TELEVISION NEWS,

the issue and poge, nnd

indiented, deluy will he prevented.

UTC TRANSFORMERS

United Transformer Company, 150
Varick Street, New York 13, New
York, has released a new catalogue
which lists over 600 stock items cov-
ering the entire scope of electronic
transformer applications.

The new publication is fully indexed,
giving complete teehnical descriptions
of all items. In addition, a center in-
sert gives circuit details for high-
fidelity amplifier equipment.

Transformers for high-fidelity sys-
tems, hermetically sealed units for
military applications, special trans-
formers for hams, and a replacement
line are covered along with listings
of high “Q” filter coils and complete
audio filters.

CRYSTAL CATALOGUE

James Knights Company of Sand-
wich, Illinois, has issued a completely
new catalogue covering its line of
stahilized quartz crystals.

The catalogue lists 45 different crys-
tals for use in communications equip-
ment, laboratory instruments, medical
and industrial equipment, etc.

Developnient engineers and others
will find the new catalogue of inter-
est. Copies may he obtained by writ-
ing the company direct.

SOUND SYSTEMS

Mark Simpson Manufacturing Co.,
Inc., 32-28 49th Street, Long Island
City 3, New York, has issued its new
gencral catalogue of 1952, revising its
catalogue No. 50.

A complete line of school and insti-
tutional sound systems using control
amplifiers with microphone, radio,
and phonograph inputs for up to 40
locations is only one of the many
groups of modern equipment featured.

Other items listed include high-
power amplifiers, high-fidelity ampli-
fiers, transcription equipment, mobile,
and pr campllﬁcat;on egquipment,

ALLIED'S 1953 CATALOGUE

Allied Radio Corporation, 833 W.
Jackson Boulevard. Chicago 7, Illinois,
has released its 1953 gcneral cata-
logue whieh contains 236 pages the
largest catalogue in the company’s
history.

Among the 18.000 items listed in
the new publication are sound sys-
tems, television chassis. boosters, ro-
tators and uhf. converters. table
model and portable radio sets. profes-
sional and home recording equipment,
public address amplifiers and complete
systems, amateur receivers, ham
transmitters and other gear, indus-
trial v.h.f. radio and radiotelephone

wwWwW americanradiohistorvy com

equipment, as well as tools, books,
hardware, kits, and other supplies.

The high-fidelity section has been
expanded to include many units for
custom installation: amplifiers, tuners,
changers. speakers, preamps, and cab-
inets.

Copies of the new catalogue No. 131
are available on request to the com-
pany.

SOUND EQUIPMENT

A new cight-page. two-color cata-
logue illustrating and describing the
fifteen 1953 models of Celifone phono-
graphs, transcription players, and
sound systems has just been released
by Calijone Corporation, 1041 North
Sveamore Avenue, Hollywood 38, Cali-
fornia.

Accompanying the catalogue is a
combined specification and price sheet
for easy sclection of equipment to fit
the customer’s requircments.

Copics of the new publication are
available from the company direct.

ANNIVERSARY CATALOGUE

Burstein-Applebee Co., 1012-14 Mc-
Gee Street, Kansas City, Missourt, is
currently distrihuting copies of its
25th Anniversary catalogue. No. 531.

This 148-page catalogue lists thou-
sands of parts and cquipment items
for dealers. technicians. schools, broad-
casters, public utilities, experimenters,
factories, enginecers, laboratories, and
hams.

A comprehensive index has been in-
cluded to facilitate locating the part
or unit desired.

Copies of the new catalogue are
available without charge on request.

TRADE-IN GUIDE

Publication of the first television set
trade-in guide, the “1953 NARDA TV
Blue Book,” has been announced by
the National Appliance Guide Com-
pany. 2132 Fordem Avenue, Madison
1, Wisconsin.

The manual provides authentic, de-

tailed. up-to-the-minute information
on all popular TV sets of over 30
leading manufacturers and covers

models produced from 1947 through
1952. The annual guide tells the
dealer how to cvaluate trade-ins, how
to service them, and how to resell
them to his and his customer’s satis-
faction.

Details on how copies of this man-
ual can be obtained will be supplied
by the company on request.

RADIO SHACK CATALOGUE
Copies of Radio Shack Corporation’s
30th Anniversary Catalogue are now

RADIO & TELEVISION NEWS
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Ze« RADIO COURSE oy 52

MADE MONEY FIRST WEEK

“You should get more money
for vour Course. The first wuek
I swudied it, | made $10.00 re-
pairing sets. 1 built my own test
outfit from details given in this
course. [ liave repaired 100 radios
to date. . . "’

Signed: Robert €. ilammel,
120 W. 13th, Davenport, lows.

COMPLETED IN 8 WEEKS

"I am verv satisfied with the
course. When 1 was at the twelfth
lesson | started repairing radios.
It took e two months to master
vour conrse.” From a letter
written by Roger Langiers, 1674
Poupart St. Montreal, Canada.

MODERN, UP-TO-DATE
"Your course is modern and
up-to-date. There is not vne page
in the whole course which anyone
¥ i cun aflord to miss. Your course
r 4 5 started rue on the road to a well
paid job and has repaid wie many
times.” Charlis Alspach, 433 Eln
St., Reading, Pa.

AMAZING BARGAIN OFFER

Here is a practical heme-study course
that will teaell you how to repair all rudio
sets faster and better. These newly re-
printed 22 lessons cover all topies just like
other correspondence eourses selling for
over $150.00. Qur amazing offer permits
youto obtain the course complete for only
$2.50, nothing else 10 pay, Ensv-to-follow,
well illustrated sections on test cquipment,
circuit tracing, alignment, F ML, use of
oseilloseope, amplitiers, and every other
topic needed 10 be an expert in radio re-
pairing. Trouble-shooting hiuts, circuits,
short cuts, service suggestions, new devel-
oprients. Send coupon today, and use the
complete course at our risk. Satisfaetion
guaranteed. All 22 lessons, in large manual
form, + self-testing questions, $2 S0

complete, your costonly. . . . .,

ing, and service hints
practical treati

charts, suppested ehanges

» est quallty parig used All standard tubes ® For all Cathode
Ray tube sizes and types. 167, L 107 207 and 24" Tubes.
Perfect for Frinse Area Reception—Will work where most sets
& fall 1o onerate.
. 5
{ AY Wah Ui Gain CAS- 630 DF Chassis—FExtra
| T \‘ CODE Tuner. RCA I{i- 50 power for fringe areas. 50
Fi 127 Speaker, n]l$ No need for booster or$
knobs and hwre . - = complicated antennu . -

tAbove prices include Fed. taxes. Cathode Ray Tube extra)

Calhode Ray chassis mounting brackets for above

Supreme Radio & TV Manuals
Your complete source of ali needed RADIQ and
Still sold at pre-Korean prices

Every Radio manual contains
needed

TV diagrams and service datua.
1948 values
i I for most volumes,
[ Television large schematies. uall
sty It i parts lists, voltage vah

with giant blueprints, patterus, waverorns, hints, s

for a complete list of these low-priced manuals.

NEW IMPROVED 1953
630 TV CHASSIS

NO-RISK

S0

INTRODUCTION TO TELEVISION

These practical lessons making up this
course-book are ecasv 1o follow and apply
to netual radio jobs. Use this training 10 get
abead in radio and as an introduetion 1
television. Hundreids of radio faets that puz-
zled you will be quickly eleared up. You will
find vourself doing radio repairs in minutes
mstead of hours quiekly finding fauli
or muking needed adjustments, Fvery new
radio development of importanee and” thou-
sands of time-saving radio faets are packed
into this eomplete course-manual. For exam-
ple, there is a large lesson on servicing 7.\
gets and another full lesson on audio ampli-
fiers. Use coupon below to order Course for
10-day examination in vour own home. Look
over the material, read a few lessons, apply
some of the hints, Then decide to keep the
lessons at the hargain price of $2.50 (full
price), or return the material and get a cash
refund.  (Offer may be withdrawn at any time

TRIAL ORDER COUPON

Most amazing
Only §2

alignment tacts,
trimmers, dial string-
ch TV manual is a

Radio Diagram Manuals
O New 1952 Manual, $2.50

€ on servicing the year's se(s, 1951 Radle { EACH
1950 Manya) | Sz
See coupun at right = O 1949 Radio 150
S gy P
0o 2f AT ONLY
0 ssz 3 $
s 1941 o
t 31940 g
s 3193 g EACH
% [11926-1938 Manual, $2.50

o 1462

FEATURES: Manufacturer licensed
under RCA patents @ 30 tuhe TV
receiver (ineluding 3 rectifiers) o
FREE replacement on  defective
tubes  and Dparts ® Full channel
coverage @ Discriminater-type FM
sound eyvstem @ Improved picture
brilliance ® AFC horizontal iohl @
Keved AGC @ Stabilized vertical
hold ® 3 stage syne. geparator
and elipper @ “Automatie hrightuess
control @ 4 Mc baml width @ Iligh-

L $1L.95

STEVE-EL ELECTRONICS CORP.

Dept,

January, 1953

61 Reade St., New York 7, N. Y.

COrtlandt 7-0086

www americanradiohistorvy com

SUPREME PUBLICATIONS, 3727 W.13th St., Chicago 23,1LL.

v Send Radio and TV manuals checked [ at left and

I below. Satisfaction guaranteed or meney back.

| 0 Complete RADIO COURSE (22 |essons +) $2.50
1952 Tetevision M:anual. $3. 0 1951 Tv, $3.

| O 1950 Television Manual. $3. 01 1949 Tv, 53.

] 1948 Tv, $3. 1947 TV & FM, only $2.
[0 1 am enclosing €. Send postpaid.

.. . deposit,

Name:

l
|
i 0 Send C.0.D. I am enclosing $
|
|
.

Adilress:

SPECIAL TUBE SALE!

FULLY GUARANTEED—INDIVIDUALLY BOXED
tubes ot sensationol low prices. Stock up now!
Quontities Himited!

1B3GT. $.63
T R T

..83.76
. .86

t
10BP4 .517.95 ' 14GP4 .$26.00 | 19AP4 .531.40
J2LP4 | 19.95 14HP4 . 19.95  20CP4 . 32.00
14BP4 19.95  146KP4 . 23.40 21EP4 . 34.40
T6AP4 . 26.40 17BP4 , 23.40  24AP4 . 59.40
Alf brand new—standard brands
GUARANTEED FOR
ONE FULL YEAR!
TAPE RECORDERS
Welicor 210 hudig 3 $144.50
Pentron 9T3C ... Y onny, 117.50
Tape Master PT-125 Recording Unpit 89.50
SA-13 Power Amplifier and Speaker 69.50
FREE! FREE!
Write for lotest cotalog of hundreds of
““rock bottom'' values!
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orrers THE NEW lOW-PR/

N‘,A JUNIOR VOI.TOHMyST

FEATURES
YOU WANT

High input resistance on all ranges .
11 meg for 0.C. . .. 0.2 to 2 meg for A.C.

e Zero centering for discriminator alignment
e Ohms Probe always positive

e Only 2 test leads — Direct probe measures
A.C. and Ohms — D.C. probe slips over direct
probe for D.C. measurements

o Flat frequency response:
30 cps to 3 mc.
50 Kc to 250 Mc with WG-264
X-tal diode probe (available as accessory)

RANGES =<

e 0.C. volts: 0.3, 12, 60, 300, 1200
A.C. Volts: 0-3, 12, 60, 300, 1200

® Resistance: 0 to 1,000,000,060 ohms
in 5 ranges . . . center scale values at
10, 1,000, 10,000, 1.0 meg. & 10 meg.

IN STOCK AT YOUR NEAREST
FEDERATED ourLer

SRegistered U, 5, "at. Off.

soLa

Standard

5 s hter
INarr.-mty T u B E Service

0A2 .. 310-A(WE), 5.9%
oRB2 . 40B.A(WE). 2,75
1N23-A 717, 98
IN23.8 HOS 2.50
iN3a .. BO7 . 1.59
1N3en .. BEG-A ... 1.55

e B72-A{GE}. 3.

2CANGE) | 16 ! €. 3%
e - 1622/5L6M 1,93
3180 3 3
dre30R H 2.00
sU4-C 5692 (RCA) 7.95
5X4-G 9001 1.35
GAKS 9004 (RCA) .39

.78l
SDD otm:r types stocked at similar savings
SELENIUM RECTIFIERS FULL-WAVE BRIDGE TYPES

nium Rectitier Supplies,

7
e l/g NEW—Wt.

‘s CARTER DYNAMOTORS 6
Output
In Orig. Mfr's Cartons.

e AR-11—-S5UPERHMET RCVRA.

Nation's Only Coast-To-Coast Electronics Distributor

COMPLETE WITH TUBES, BATTERY,
PROBES & CABLE AND INSTRUCTION
BOOKLET. FULLY ASSEMBLED ANQ CAL!-
BRATED .. JUST PLUG-IN AND OPERATE!

‘4753

o New York City 7, N. Y., 66 Dey St
e Mewark, N. ), 114 Hudson St.,

e Allentown, Pa., 1115 Hamilton St.,
e Easton, Pa., 925 Northampton St.,

Overnight

New, Selenium Rectifier Transformers
s 8.75

XFMRS., & Chok
HEAVY- DU:Y FLATE TRANSFORMER

volla—00 cv.
conservallve 200 MA.
La. Sl
Special @
1"|-un.—mo vnc
@

28.00

XMTR

ohm

"xG x
19 1

v
Quly 77 x 4" x
Oonly......

& 50 WATT

@ 150 MA.

w/bullit-in 110 vac pwr. supply. Unit 127x8%x5" Comes

for 40, & BO meter Brand New. 899 50 sories

A complete salion for anly . adapter,
adapter

ELELTRONICS CORF

135 L-bor!x

Street, N. Y. N. ¥, REctor 2-2562,
e order “balante €.0.0 —send & fow |
poshgo—llll mer:hand.;n guaranteed F.0.8
Remertber, you may order tubes not tisted!

ELECTRONIC'S LATEST
TROUBLE-SHOOTER

A compact—complete—
circuit analyzer

" Current | 18/14 | 36/328 | S4/42 %
(Continuous) Volts Volts volts lavoltteo
1 Amp, $1.35 | $2.15 | $3.70 | $7.50_ ONLY
2 Amps. 2.20 '3.60 |_s5.40 | 10.50
24/ Amps. o 76.00 | 13.00_ s 95
“4 Amps. 425 | 675 | 1025 | ...
5 Amps. 4.95 | 7.95 | 12.95 | 25.25
€ Amps. 4.75 9.00 13.50 | 313.00
3 5 | 00 _ o E-C
—10 Amps. 6.75 12,75 | 20.00 40.00 THE AMAZING M dc;’lm
“12 amps. 8.50  16.25 | 25.50 | 45.00 int
20 Amps. | 13.25  25.50 | 39.00 | 79.50_ Tv SER V'SET fiens o
24 AmpPs. 16.25 32.50 45,00 90.00 A precision engineered Drofessional auality eleetronic
30 Amps. | 20.00 38.50 IRETY seas test instrument. ldeal for field or hench servicing of
_36 Amps. T2s.00 | as.50 seae | Radio. Television, Radar. Communications gear. etc.

Now—Quickly—Conveniently—At Low Cost

PRI: 115 V.. 60 cycles in 1 Amps. . 8. CHECIKS: sy, sweep,  vide dio cirenlts. TV
. a2y > ' . 1, videoo 2w i} .
5:1;'1(!:.-1 D. 12,718, 2, nd 38 R s 1833 hikh voltage supplivs (DC. RI, or Tulse), low oltake
. usv PRI.=36V. so amp second XFMR. ._539_55 supplies, calls. condensers, Fesisturs, i s
. PRI.—SV 190 Amp. SEC. . $5 armers, sprakers, ete.  Will localize tronhle a
2 1187230y =) ey. PRIEIS BCE] Sl 20,5, 3% %ind particular stage, determine defective component and
| r3€tsV: @ & Ambs: Hoym Tsohlediiabianie {36250 can aclually e clambed in eireuit to Fedore clrendt
ohNewasgicnium Rectifier Chokes operation temporarily In of Ccomponent or tube
T AT o ""' I et 2 i de'{l‘l“ ideal tor locating and conlirning Inter-
24 Amps.—.004 " o2 enm $29.95 mittens,
we can manufacture other Selenium Rbcllh(‘rs Seles SPECIHCATIONS
3 RF & AF Signal Tracer. RF & AF Signal Injeclor, AC

& DC Vollme Indicator 0 /60 ;550 /20,000, nc Po!lhty
Inulcalor so 550 Hi

20.000 volts, Lo Ohms O-5,
Ok-20 meygohms. Tests Conde"!org 00025

12 mtn ks Teus Resistors 2 onms- 20 megohms, 2 Ca

pacitance

ance Sub ranges 50-500 nhn‘\‘.
1Pl comploment your existing equipment dnd wiil
ontperform other lesters casting many fHhmes more.

A MUST FOR THE MODERN TV AND ELECTRONICS

O1-. & 4.40 mid.. 3 RE’lll

Sub ranqgcs
Sk-25k, 160k-1 meg.

RVICE ENGINEER.
in handy eloth pouch, tomplete WHVI all acces-

in¢luding ALNICO phone. TV high veltage
phone  extension cord, test lead, Kiipzon
and camplete detailed Iastructlon Manual,

disclosing latest TV trouble-shooting techniques.

e sure to ask for and sec SERVISET at your distriln.
tor or send today for Complete inforination and name of
your loeal distributor

LEE ELECTRONIC LABS., INC.
233 Dudiey Street

Boston 19, Mass.

www.americanradiohistorv.com

ready for distribution, according to
word received from the company.

The new 1953 listing describes and
illustrates over 30,000 products. This
224-page cdition is the largest in the
company’s history and includes a new
32-page rotogravure scction devoted
to the components of high-fidelity
custom music systems.

Although primarily designed for the
industrial and laboratory user of elec-
tronic parts, the new catalogue in-
cludes sections on public address sys-
tems, amateur radio gear, hand tools,
books, intercoms, kits, and emergency
communications equipment.

The new catalogue is available from
the company at 167 Washington Street,
Boston 8, Massachusetts.

WRL CATALOGUE

World Radio Laboratories, Inc., 744
West Broadway, Council Bluffs, Iowa,
has announced the issuance of a new
catalogue covering electronic compo-
nents.

Comprising 130 pages, the new WRL
catalogue lists many new items of in-
terest to the purchasers of all tyvpes
of amatcur and other eclectronic equip-
ment and components. Copies are
available on request.

AUDIO CATALOGUE

Harvey Radio Company, Inc., 103
West 43rd Street, New York 36, New
York, has issued a new catalogue de-
voted exclusively to high-fidelity audio
equipment.

Designated as Catalogue No. 34,
this new 36-page publication lists hun-
dreds of items for the audiophile. In-
cluded are AM-FM chassis and tuners,
amplifiers, baflles. cabinets, cartridges,
changers, disc recorders, equalizer-
preamps, high-fidelity speakers, pick-
ups, phonographs, tape units, etc.

In order to insure maximum usahil-
ity, the company has not only listed
and illustrated each piece of equip-
ment but provided technical data and
performance information,

MAGNETIC DOOR LATCH

A catalogue sheet which describes
all of the features of its new mag-
netic door latch is now available from
Hepymer Sales Company, Round Lake,
Illinois.

The product described in the sheet
is suitable for either wood or metal
doors, retains its magnetic properties,
and since it incorporates no working
parts, will last indefinitely.

HAM BOOKLET

The Allied Radio Corporation, 833
West Jackson Boulevard, Chicago 7,
Illinois, in cooperation with the ARRL,
is distributing a free booklet to radio
clubs, radio classes, and all other
groups of radio or electronic students
or hobbyists.

The booklet, “You Can Be There,”
is a dramatic story of the romance of
amateur radio and the thrills that
come with the hobby of operating a
ham station.

Instructors of radio classes, oflicers

RADIO & TELEVISION NEWS
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sirMo Which will YOU hold?

Then use our Amazingly Effective

JOB-FINDING SERVICE

HERE IS YOUR GUARANTEE

¥ you fail to pass your Commercial License exam
after completing our course, we guarantee to con-
tinue your training with-
out additional cost of any
kind, wuntil you success-
fully obtain your Com-
mercial license, provided
you first sit for this exam-

WE GUARANTEE

TO TRAIN AND COACH YOU | i compieing rom
AT HOME
“Thanks

IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

“I have obtained my 1st class ticket (thanks
hine held good Jobs at all times.

TELLS HOW —

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding results:

GETS CIvVIL SERVICE JoB
to yonr course T obtained my 2w phone license. and am now enployed hy Civid

Service ut Great Lakes Naval Training Station as an Equipment Snecialist

Kenmeth K. leiser. Fuir thaks, Mtd. Del., Mellenry. i1,
GETS STATE POLICE J0B

to_yanr school) and since receiving same 1
1 am now Chiel Rudio Operator with the Kentueky

Stute i*olice.”

If you have had any practical experience—Amateur, Army,
Navy. radio repair, or experimenting.

Edwin . llealy. 264 E. 3rd St., London, Ky
GETS BROADCAST JoB

‘1 wish 1o thank your Job-Finding Service for the help In seeuring for me the position
of transmitter operator Nere at WCAR. in Pittsburgh.

Walter Kosehik. 1442 Itidge Ave.. N. Lraddeck, I'a.
TELLS How— Emplﬂyers mdke OURS 1S THE ONLY GETS AIRLINES JOB

HOME ST UID M “Due to your Iph-Fitnling Service. | have heen gettlng many
e cou RS'EE%N“ CCC“ offers from all over the country. aml | have taken a job with
JOB OFFERS L|ke These ?gngLEXAM’;NA- Capital Airlines in Chicago. s a Rudio ,\l!(‘lirl:ﬂic >(A‘h =
§ lurry Clare. 4537 8. Drexel Llvd., Chieage, TIL

to Our Graduates Every Month LesSons " aND : ;

i FINAL TESTS Your FCC Ticket is recognized in all_i_-udno
Letter from Chief Engineer. 1roadeast Statlon. North Carolina. **Need men with rmlio- ; ficlds as proof of your technical ability

leleplmne 15t cluss licenses, no experience neces any Will learn more than a
slation for we are equipped with Diesel Electric power. transmitting and studio enuipment, ’

Telegram from Chiel Kugineer. RBromleast Station. Wyoming, ""I'lease send lutest Ilst avail
able tirst class operators. Have November 10th spening tor two eombo men. "

1:l|ese are just a few samples of the job offers that come to our office periodicatly.
licensed radioman Alled each of these Jobs .. . it might have been you!

HERE’S PROOF FCC LICENSES ARE OFTEN
SECURED IN A FEW HOURS OF STUDY With
OUR Coaching AT HOME in Spare Time.

Name and Address

average

Some

License Lensons ]

Lee Worthy i . . P

221015" Wiishire 'St Hakersfield, Gailtornin i LS
Clitford E. Vo a 1st Phane 20
- Hox lglﬁ; Dania. Florlda

rancis . Foerch, - s - 1 Phone

38 Beucler P, Bergenfiehl. Now ersey £t = = -~
$'Sgt. Ben H. Davis oo, Y 1st phone .38

317 North ltousevelt. Letianon. Hilinols
Albert Schooll «.2nd Phonc. . ..... 23

110 West }1th  §t., Escondido. Cailfornia

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

CARL E. SMITH, E. E., Consulting Engineer, President
Desk RN-4B, 4900 Euclid Bldg., Cleveland 3, Ohio

January, 1953

i

MAIL COUPON NOW

L N N N N N N BN N N N B N N BR_3 |

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-48—1900 Euclid BIdg., Cleveland 3, Ohio
(Address to Desk No. to avoid delay}

" 1 wint to kuow how 1 cun get my FCC ticket in 1 minimum of time.
/' Send me vowr FEFE bookler, “Haw T s FOC License Examina-

tions™ (does not cover exams for Amateur License), as well as a
ample FCC-type exam aml the vaiuable bouklet, **Money-Muking
FCC Lieense Information.”” .
Tell me ahout your Television Engineering Course.

NAME
ADDRESS
CITY.

g s st & ZONE. .. STATE.
I'aste o rwo-cenl posteard or seml air mail

109
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THE HIT of the
AUDIO FAIR!

7 Fkeo

Master Audio Control

MODEL 50-C

B This is the equipment (50-C and
50-A) used to reproduce WQXR's
binanral broadeast to the AES
Annual Banguet, You can pay con-
siderably more but von cannot buy
finer! THE FISIIER Master Audio
Control can be used with any ampli-
fier. Intermodulation distertion is
virtnally unmeasurable; complete,
professional phonograph equaliza-
tion settings and tone controls; gen-
uine F-M loudness control; 5 inputs
and 5 independent input level con-
trols: cathede follower outputs.
Finest preamplifier. Seli-powered.
As shown, 50-C: §97.50

Chassis only, 50-CH : $89.50

7 Fikeo

All-Triode Amplifier

MODEL 50-A

W THE FISIER Laboratory Stand-
ard Amplifier is, beyond a shadew
of a doubt, the world's finest all-
triode amplifier—and yet moderately
priced! FEaTUREs: High outpul —
less than .3% harmonic distortion
at 40 watts (.08% at 10 waus.) In-
termodulation distortion helow 8%
at 40 wans. Uniform response within
1 db. 20-20.000 cycles; 1 db. 5 to
100,000 cycles. Hnm and noise bet-
ter than 98 db below full output.
()nalilycomponenlsuserllhrnnghoul.
Beautiful workmanship. $159.50

I rite for illustrated brochure
FISHER RADIO CORPORATION
39 EAST 47th STREET * NEW YORK
ALL-TRIODE AMPLIFIER = MODE-A

and sponsors of clubs and other groups
can obiain any number of copies of
the free booklet by swriting to Zole
Csolkovits, W9TXZ at the above ad-
dress.

TRANSFORMER CATALOGUE

Mihwaukee Transformer Company,
5231 North Hopkins Street, Milwau-
kee 9, Wisconsin, has just released a
new, 16-page catatogue to the elec-
tronic trade.

Designated as catalogue MTR-1, the
new publication describes a varied
line of transformers, reactors, filter
networks, and similar components
which have been speciallv engineered
to the rigid requirements of commer-
cial and government agencies.

30~
Headlight Dimmer

(Continued from page 33)
second stage because without heater
excitation no plate current can flow.
The current drain on all the hatieries
is very low and they should provide
almost shelf life. The circuit could be
designed to use the auto battery as
one of the bias cells as well as for
heater power but this is not advisable
because the grid voltages are quite
critical and the 6 volt system in an
automohile varies considerably with
engine speed.

A 0.01 zfd. condenser is connected
from grid to cathode of each stage to
prevent any a.c. voltages from appear-
ing at those points. If this precaution
were not taken. the circuit might os-
cillate and would surely pick up igni-
tion noise and possibly even r.f. It is
the combination of C. and R. in the
first stage that gives the circuit the
slow reaction to changes of light in-
tensity. This reaction can he slowed
even more by increasing the value
of C..

The sensitive relay in the plate cir-
cuit of the second stage of the ampli-
fier has a 10,000 ohm coil and can be
adjusted to close at about 2 milliam-

1 WOH BEAM

¢
FROM
SENSITIVE "DEUL‘AI-V
RELAY
1‘ SWITCH
FOOT DIMMER ¢
SWITCH
JUTO ki LOW BEAM
BATTERY —

Wiring diagram for a conventional auto
headlight system. See text for details.

peres. The contacts form a single-pole,
double-throw switch. The armature
of the relay is grounded. The nor-
mally-closed contact goes to the relay
switch operating the “high” lights and
the normally open contact goes to the
relay operating the “low” lights.

The unit was constructed in a small
aluminum box 8” x6” x4”. Care must
be taken to mount the sensitive relay
in a horizontal position so the vibra-
tion of the auto cannot interrupt its
operation. Also, the resistance be-
tween the grid and cathode of the first
stage of the amplifier should he kept
as high as possible hecause a resis-
tance of less than 10 megohms wil
cause considerable loss of sensitivity.
Four wires are brought out of the box

one for filament power, two for the
headlight relay switches, and one for
the phototube. The wire for the pho-
totube is shielded to prevent any stray
pickup. The entire unit is mounted on
two aluminum flanges beneath the
dash panel of the automobile. The
phototube can be mounted behind the
windshield in anyv convenient place.

This unit was installed on a 1946
Chevrolet and a dual headlight relay
had to be installed on that car. The
wiring of the headlight control system
would have to be adapted to the par-
ticular car, of course. In any case,
the foot dimmer switch should he
wired to override the pholoelectric
dimmer as a safety precaution.

~30-

Over.all view of the complete photoelectric headlight dimmer unit.
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e, New 630-DX CHASSIS

terrific savings.immediate deli

Includes newest developments-——Cascode Tuner—30 Tubes—Afor 14" to
24" Picture Tube—Wonderful Soving! Adaptoble for color and UHFI1

. The great 630 with all the up-to.
date improvements! Wonderful re.
cebtion on long range up to 200
miles without a hooster is vours
today it this low-low p-ice. Gives
3-times normal reception. Special
super high-gain standard e¢oil
tuner gives greater sensitivity,
toh performance on any channel.
Aligned and tested for 5 hours,
molded condensers. 4 microvolts
sensitivity, M sound sVstem.
horizonial and linear lock and is
iljire]ctly adaptable for coleor and

HI

Mode( 630 DX-1: RMA Guar- 50
anteed—Factory Wired, ready
58

to play, Complete with 12 [{]
speaker, hardware and CRT)
knobs.

FREE: New Trouble Shooting
book with any chossis!

SUPER 630 DX-2 TV CHASSIS SUPER DELUXE 630.DX-3

Includes the same features as the 630 DX-1 CHASSIS with Push-Pull Audio
chassls PLUS the following: Output.
Keyed AGC level eoutrol locludes same features as 630
+ Cornell-Duhilier Bplastie molded condensers BX-2 chassis, PLUS the fol-
1.5 Megacyele wave Lrip to ellminate Inter. 1owing:

% I'ushi-Pull audio output

“‘"‘"ee| t & itek hleh 1
hono swits e 4
+ Phono inpu X witeh wh cuts out high & Frequency  response  from

Wed 70° cosine yoke & Net price 80.15.000 cycles at 4+ 1,5

M-y e transformer 3 c°"""°:f L Net price
* ;" SCBG tulws {0 video IF 15950 css J Tapped for 4 & 8 ¢f0 OF 00
& HCA 12* Sveaker

CRY) ohm speakers
4 % liizh quality RCA 16950
Universal Mounting Brockets . ..$5.95 12" PM speaker

AM Radio tuner, made especlally for any 6o

SCOOP ;%050 vk ‘Chassia,  Complete with plmle in: ROSE 4]5
structions. ready 1o install. fils In the well of TV chassis Eel ca.

Greot TV PICTURE TUBES ‘s sicieruisis”

c
andard Brands

108Fa $19.95 , 16GP4 .$32.95 | 20CP4A .$35.9%

12LP4A 22.9% | lexPa = 26.95 | 21FP4A 36.95

laep4 23.95 | 178P4A s 23.95 2aara . ... 6B.95

}gC:A 23.95 | t9aPaa goa=wnz 3995 | GPEPA ¢4 92.95
Apaa

32.95
ORDER NOW FOR IMMEOIATE DELIVERY

C.0.. Include postage with o All merehan-

dlse subject 10 prior sale. I'rices ject to change

cithout (L.

W;lsfgo FOR CATALOG!
h b
T e ROSE compuny puce, F.O 1. New Yo

MIN. ORDER: . gsq., :;iilh order. halance
102 Pork Place, Dept. R-1, New Yark 7, N. Y.._.COr?lnndf 7-6195

A
T.V. TEST
PATTERN

WHENEVER
use You NEED one

TESTS VIDEO AMPLIFIER
MODEL CB-101 LINEARITY and PICTURE

PATTE R N TUBE PERFORMANCE
UT MODULATES YEOURTOT.V.
SIGNAL GENERATOR
GENERATOR (000, er
SIMPLE « EFFICIENT » ACCURATE OF T.v. RECEIVER

for a STEADY NON-SHIFTING
VERTICAL or HORIZONTAL

TEST PATTERN
HERE'S WHY YOU'LL LIKE IT ...

% Makes horizontal and vertical linearity, width, height and centering tests.

% Checks relative gain ef video stages; isolates defects in video amplifier.

% Tests performance of kinescope directly.

% Checks overall image reproduction when used to modulate TV signal
generator.

% Uses sync impulse of receiver to insure steady line or bar pattern.

% No removal of thassis necessary; special leads connect to tube pins.

— Ask vour distributor abour it. Sead for free folder No 22

UNITED TECHNICAL LABORATORIES

Enginebrs [ ] MORRISTOWN, N._J. ® Manufacturery

January, 1953

BUILD 15 RADIOS

AT HOME ONlLY
With the New Improved 1953 S‘I 9@

Progressive Radio “EDU-KIT"

NOW INCLUDES
SIGNAL TRACER

and
CODE OSCILLATOR

® FREE TOOLS WITH KIT v
® ABSOLUTELY NO KNOWL- =
EDGE OF RADIO NECESSARY
o NO ADDITIONAL PARTS NEEDED
e EXCELLENT BACKGROUND FOR TELEVISION

e [0 DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The Proaressive Radio ‘‘Edu.Kit' offers you a home study course at a rock
hottom price. Our Kit Is designed to train Radio Technicians. with the basie
facts of Radlo Theory and Construction Practice expressed simply and elearly.
You will gain a knowledge ol basle Radio Principtes involved in Radio Recep-
tion. Radio Transmission and Audio Amplification.

You will learn how to identify Radio Symbols and Diagrams; how to build

radios. using regutar radie circuit schematics: how to mount various radio
pafts: how to wire and solder in a professional manner. You will learn how to
orerate Receivers. Transmitters. and Audio Amplifiers. You will learn how to
service and tronble-shoot radios.

You witl learn code. You will receive training for F.C.C. license. In hrief,
you will receive a basic education in Radio exactly like the kind you would
expect to receive in_a Railio Course costing several hundreds of dotiars.

THE KIT FOR EVERYONE

The Progressive Radio “Edu-Kit'' was specifically Prepared for any person
who has a dosire to learn Raoio. The Wit has been used successfully by young
and old In all parts of the world. It is not necessary that you have cven the
slightest backgroynd in science or radio,

The Progressive Radio **Edu-Kit** is used by many Radio Schools and Clubs
in this country and abroad. It s used by the Vetcrans Administration for Voca-
tionat Guldance and Yrain .

The Progressive Rado u-Kit'' reQuires no Instructor. All instructfons
are included. All parts are individually boxed. and identifed by name, phots-
9raph and diagram. Every step involved in building these séts Is carefully
explained. You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio “'Edu-Kit" comes complete with instructions. These
instructions are arranged in a clear. simple and progr: we manngr. The theory
of Radio Vransmission, Radic Reception, Audic Amplification and servicing by
Signal Tracing i3 clearly explained. Every part s ldentified by photograph and
diagram. You will learn the functlon and theory of every part used. .

The Progressive Radio “'Edu-Kit’' uses the principle of ‘‘Learn by Doing.'’
Therefore you will build radios to illustrate the principles which you learn.
These radios are desighed in a moderd mManner, actording to the best prine
¢lples of present-day educational practice.  You begin by building a simple
rado. The next sot that you build is slightly more advanced. Geadually. in a
progrossive manner, you will find yoursclf <coustructing still mere advanced
radie scts, and doing work llke a professional Radio echnigian. Altogether
you will bulld fifteen radios, including Receivers, Transmitters, Amplifiers, Code
Oscillator and Signal Tracer.

The Progressive Radio “EDU-KIT” Is Complete

You will roccive every part negessiry to build 15 diHerent radio sets. Our
d a

kits contain tubes, tube sockets, chassis. varial . mica 5y
paper condensers, rcs.stors, line cords, selenium rectifiers. tie strips, coils, hard-
ware, tubing, hook-up wire, solder, etc.

Every part that you nted i3 included. These parts are individually packaged,
s0 that you can easily identify every item. Tools are included, as well as an
Eicctrical and Radio Toster. Complete, easy-to-fotfow instructions are provided.

In addition. the "Edu-Kit’' now containg Icssons fOr sorvicing w
gressive Sigmal Tracer, £.C.C. unstructions, quizzes. The “Edu-Kit'"
Picte radio course, dewn to the smallest detail.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and scrvi€ing arc mcluded. You will be taught to recognize
and repair troubles. You will build and Irarn to opcrate a profcssionat Signal
Fracer. You receive an Electrical and Radio Tester. and learn to use it for
raglo ropaws. While you are learning In this practical way, you will be abla
10 do many a ropale iob for your neighbors and friends. and charge fees which
wilt far oxcced the cost of the "Edu-Kit.”* Hcre is YOur oomortunity to learn
radio quickly and casily, and have others pay for it. Our Consultation Service
will help you with any technical problems which you may have.

FREE EXTRAS IN 1953
ELECTRICAL AND RADIO TESTER
ELECTRIC SOLDERING IRON
BOOK ON TELEVISION
RADIO TROUBLE-SHOOTING GUIDE
MEMBERSHIP IN RADIO-TELEVISION CLUB
CONSULTATION SERVICE e QUIZZES

® TRAINING FOR F.C.C. LICENSE

The Progressive Radio "Edu-Kit" is soid with a 10-day money-back
guarantee. Order your Progressive Radio "EDU-KIT" Today, or

send for further information.

We pay shipping charges all over the world. if you send check or monoy order
for $19.95 with Your order. ©On C.D. orders, you Pay cost of delivery.

PROGRESSIVE ELECTRONICS C

497 UNION AVE., RN-14, Brooklyn 11, N. Y.
m
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HIGH SPEED WITHOUT
NERVOUS TENSION

thows how crack

operators develon high
speed and proficiency.
lLearn code for Ama-
teur or Commereial

2 —-)\} J

Radiotelegraph L1 -
Senathg wng Tece InE !
1 with the Candier System which develops ra- L4
o dio-telegraph experts and code champions.  FREE |
CANDLER SYSTEM CO.
® Box 928. Dept. 2-A. Genver. Colo. BOOK o
-ll—..—..—..—:t..—ll—.l—l
L. A. HAM SHACK
METERS
WESTON ¢ SANGAMO
ALL NEW « ALL D. C. « 27 SQUARE
0—5 Ma
0Tihe ) $3.29
0-50 Ma EACH
0100 Ma or
0—-200 Ma 3 for
0—300 Ma
0-2 ma $3.95 0-500 Ma $9.00

Mig‘rs inquiries: lots over 100

“$§'* METER

filuminated face. Full scale
reading of 5 ma. A standard
valye for most 'S’ Meter Cir-
cuits. 2%, Black face.

New ...
Amp Meter. No. 60-0-60.

NCW .. - s gops s m mrmoee $1.29
COMMAND AND/OR ARCS
TRANSMITTERS and RECEIVERS
3-6 MC Receiver...... Used $8.95—New $17.95
6-9.1 Receiver .......Used B.95—New 12.95
Triple Receiver Rack........... g does ibsm 1.95
V_H.F. ARCS Transmitter or Receiver,
Complete w/tubes ............. Used 24.95
Used New
4-5.3 MC Transmitter with tubes $ 8.95
5.3.7 MC Transmitter with tubes 8.95
7-9.1 MC Transmitter with tubes 9.95 $19.95
3-4 MC Transmitter with tubes 18.95
28V Receiver Command
Dynamotors .............. 0.97
MODULATORS Used New
BC-456 with Tubes, less dyn... 2.95
MD-7 Modulator Dynamotor, 28Y 2.95
BC-433 Receiver—with tubes. ., 24.95
MN-26C Compass Receiver.... 24.95 $39.50
MN-26Y Compass Receiver.... 24.95 39.50
BC-357 Marker Beacon Rec. W.O. Tube 5.95

Cash with order. Prices subject to change without notice. California orders please include

Tax. Please include approximate postage—Excess w

L. A HAM SHAC

112

Voltage Booster*®

Ge! peak performance from your TV set or
any electrical device drawing 350 watts or
less. This manually eperated autoformer
maintains full 117 volt pewer supply. In-
sures full size TV picture when low line
voltage shrinks picture size.

THE VB-1, $19.95 LIST

“by the makers of the Regency VHF TV booster and UHF
TV converter

Ask any radio parts jobber for further information or write:
1.D.E.A,, INC.. REGENCY DIVISION

7900 Pendleton Pike, Indianapolis 26

Cherry 2460

BENDIX 4-CHANNEL E.C.O.

Channel 1 1050-1700 KC
Channel 2 2000-3400 KC

Channel 3 3000-4800 KC
Channel 4 4370-7000 KC

Unit is front end of TA-128
transmitter hy band swlitch-
inE cach channel Is & com-
plete oscillator uses a 68RT
or 128K7 in cach channel by
agding an BO7 driver and a
pair of 807's for a tnal you
have a 3 watt trans. each
oxe.  section is  completely
shielded and mounted on an
aluminum_chassls with var.
corsl. shafts extended ready
e mild volinge. GOVT. COST
OVER $130.00 NFW. WIHILE
THEY LAST. For That Néw
Ham Band 3700 KC..$5.9%
3834 Germantown Ave,

Phila., Penna. RA 5-6033

|

| McCONNELL'S

SELLS FOR LE

CIVIL AIR DEFENSE or 2 METERS
ARC-4, W/tubes. Good, used........... $24.95
522 Trans.-Receiver. W/tubes. Good, used 69.50
Modulation Transformer. BC-375. New 2.49
BC-306 Antenna Loading
GP-7 Navy Transmitter: 100 watt master o0s.
Can use on ony freq. from 350-9050 kc. b)éIU;ing

............... .9

proper plug-in. With 1 tuning unit....... 95
FLB Filters—A’s, B’s, C's ........... New 1.95
FLS Filters . ....coovvecnnamaanans New .95
Hand Keys—J-3B . .....oo. noinn . .New 1.19
Heineman Circuit 1SV, 20amp.  1.39
Breakers 115V., 5amp. 97
TRANSFORMERS

12V 24V 2am 110V primary .. .. ... oot $2.95
BC.434 Cantrol...... Used—51.95 New—3%2.95
Code Tapes for TG-10 15 rolls. New...... 7.95
BC-906 Absorptian Type Freq. Meter Ronge

150.225 mc. 0.500 DC Microm.. . Used $11.50
Fiéld Phones E-E B's.. .. Used $29.50 pr.

DYNAMOTORS

PE103 New Case. . ... .. .cooiiiennn.: 29.95
PE-73 29V @ 20 amps. output 1000V @

350 amps .. e vvve-. New .95
PE.77 14¥ (@ 40 amps output 1000V @

350 AMPS .. eie e s New 24.95
RL-42B Antenna Reel Ass. Less wire. .New 9,95
OIL CONDENSERS

Sandard Mokes—New

2 mid & $0.49

4 mid 600V 1.39

1 mfd 1000V .69

3 mid 4000V 7.95

.5 mid 2500v 1.49

10 mid 600V 2.95

2 mid 2500V 3.95

2 méd 5000V S$8.95 2 mid 7500V 29.59

HEAD SETS

HS-30 ok st ioetruitaaas ew $1.95

HS-23 iwpaiz.avepapse Used $2.95

Matching Transformer for HS-30 .69

RG-7U Coax Cable, 97.5 chms. ... ... foot .08
MIKE CHEST SET 'F-1"* button......New 2.95

3V2% Sales
ill be refunded. What Have You in Surplus? Submit
K 1306 BOND STREET, at PICO

LOS ANGELES 15, CALIFORNIA
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. TV Signal Tracing
(Continued from page 31)

of the horizontal-output tube, its ef-
feet can be reduced to an insignificant
level hy both direct contact of the
probe tip to the tube cap and manipu-
lation of the probe body for minimum
capacitance pickup. Actually, direct
contact lowers the probe input im-
pedance, making it less sensitive to
the crosstalk field.

The small short ripple, which fol-
lows the pulse in Fig. 2B but is not
apparent in Fig. 2A, is a characteristic
found at the deflection voltage level.
11 is referred to by design engineers
as the “Spook”. (The spook may be
noticed on television screens as a fine
vertical line very close to the left
edge of the raster.)

Hum

Tlum also presents a continuous but
not too serious problem in high-volt-
age signal tracing in that it spreads
the horizontal lines of a high-voltage
wavelform vertically, as shown in Fig.
3. Very little hum interference comes
through the probe-tip contact because
a rather high ratio of high voltage to
hum voltage exists at that point. Hum
introduced near the handle ol the
probe, however, mixes with the high-
voltage signal after the signal level is
reduced by the probe resistor. Fig. 3
shows amplitude expansion of horizon-
tal lines due to hum voltage originat-
ing in the field of a Variac placed near
the probe handle. If the source of
hum cannot be removed, movement of
the probe to a different angle of ap-
proach will usually reduce the hum
effect to an insignificant level. As a
matter of note, strong video signals or
vertical-deflection signals, or either of
these mixed with hum, will cause dis-
tortion similar to hum alone.

Effect of Reduced Voltages

Low supply voltage (low line volt-
age, low “B-4" voltage, or low boosted
“B--" voltage) is another possible
cause of waveform distortion, particu-
larly because it affects pulse shape
and amplitude. The three exposures
in Fig. 5 are expanded trace views
showing how pulse amplitude dimin-
ishes with decreasing supply voltage.
These pictures, obtained by probe con-
tact at the plate of horizontal output
tube, show a simultaneous reduction
of the wavetrain following the pulse.

Reduction of heater voltage at the
damper tube may also cause reduced
pulse amplitude along with distortion
in the wavetrain as shown in Fig. 6.
Reduced cathode emission within the
damper tube produces a similar effect.

The use of a d.c. oscilloscope for ex-
amination of these waveshapes has
one special advantage; three standard
conditions of “B" voltage can be re-
checked conveniently when desired.
The triple exposure in Fig. 4, made
with probe contact at the damper-
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tube cathode, shows zero voltage at
the base or lower line, the “B-+" volt-
age above it, and boosted “B--" volt-
age and pulse waveshape at the top.
The “B+" voltage alone remains when
anyvthing happens to eliminate the
high-voltage pulse.

Typical Waveforms

As previously mentioned. deviation
from the normal waveform at the
plate of the horizontal output tube in-
dicates failure of components in the
high-voltage section of a TV receiver.
The series of examples that follows is
typical of modern high-voltage cir-
cuits. An RCA 17T153 television re-
ceiver chassis was employed during
waveform photography. In receivers
with dilferent circuits, some modifica-
tion of waveforms can be expected.

Although the normal waveform in
Fig. TA is not entirely clear of cross-
talk, it is typical of waveformis found
to be satisfactory as a reference for
signal tracing. Subsequent illustra-
tions each show singular changes from
this normal state. The testing ar-
rangement emploved to obtain the
normal signal indication of Fig. TA
was retained for all other pictures in
the group.

Baseline Distortion

Figs. TB and 7C illustrate the hent
bascline caused by reduced damper-
tube emission. In the previous exhibit
of this condition in Fig. 6, the general
bend in base line is lost because of
trace expansion. It can be seen, there-
fore, that it is advantageous to ex-
amine at least a complete cvele of the
waveform, digressing only temporarily
to observe detail by trace expansion.

Fig. 8 indicates loss of pulse ampli-
tude due to damper tube heater-to-
cathode leakage. Usually such leak-
age is quickly checked by tube replace-
ment but may even be traced to paths
external to the tube.

Short-circuited or leaky components
place undue loading on the entire de-
flection circuit and result in loss of
pulse amplitude and base-line watrp-
ing. Various degrees of such condi-
tions are illustrated in Figs. 7B, 7C,
8. 10, 12, 13A. and 14.

Distortion of Pulse Shape

Analysis of the cause of a distorted
waveform should also include inspec-
tion of the pulse shape. The shape of
the pulse is closely related to the
proper performance of the dellection
output components, such as the hori-
zontal output transformer, the yolke,
or the damper tube. The pulse-form-
ing circuit which includes these com-
ponents has a resonant frequency of
approximately 65 kilocycles and there-

Fig. 12. Wavetorm at plate of horizontal
output tube. This pattern is obigined
when there is a shorted condenser be-
tween “B--"" and boosted “B--* circuit.

NN

January, 1953

35 MA—I130 VOLT
SELENIUM RECTIFIER

]
33l

Very compact 34"x V4" dia. in tubu-
lar tibre sleeve, scaled with high
temp. wax-—-easy to mount anywhere
with the sel! supporting 2" tinned
wire lcads

An exact replacement for Standara
B5) and many other TV boosters and
ideal for counlless other rectitior

e Vs 72 10 L
Mo. 15A11 t
spou. Ea. 35¢ Each . 29¢

MIDGET
POWER TRANSFORMER

riﬁia

89c¢

EACH

117 V., 60 cycle AC primary, 110 V.
20 MA H.V. Secondary 6.3 V @
.3 amp for Filament. Fully enclosed,
compact size 1557 x1157x1 U "—mtg.
ctr, 214", Color coded leads.
An exoct replacement for many pop-
ular TV Boosters os well as for use
i construction of phono pre-amps.
bios suppiies, phono osciltators, cte

No. 18C714. 10 Lots,

Special Each 89C Eoch. . 79c

As obove: 110 Vv

Secondary. 6.3 V. @

;-‘Iomcnv‘ Size V1" x 134
8" Cres

No. I9C73l.$1 29 lOLoh,$1 19

Speciofl Each Eoch.

. @ 40 MA HV
@ . amp. for

x 19" —

y 1%
10 Assorted—toggle, push-button and
slide type switchas. The use of only

several will pay for the |or.
18A935. Per Asst. Only. ., $l .]9

A HEAP OF_PARTS

Astembly consists of 140 mmi midget
variable, coill  socket, dual crystal
socket, RF coil sockzt, 10 contact ter-
minal strip, resistors, etc., neatly as-
semblcd on mctol chassis with tibre
bottom plote 47 x Tl x 15" hioh
Easy to dis-assembic

No. 18B1044.
Per assembly Only 29C
10 Loty Each 25¢

HERE ARE

l Name. .

| Address.

16MFD.—150 WKG. v.—225 p.v.
TUBULAR_ELECTROLYTIC

Top make, hermetically sealed in
aluminum tube with kraftboard in-
sulaling jacket and 3" tinned wire
leads. Compact only 124x%3" . Fresh
stock —— fully guaranteed, a widely
used capacity at a crazy Low Price

No. 14B995 10 Lot
spnm Ea... .. 1 5€C Each” : 13¢

6AKS TUBES

Made by Sylvania amnd bears the
name “Standard”’ because they were
onginally intended tor use in Stand-
ard Boosters — otherwise the ident-
ical 6AKS you would get il buying
tubes bearing the Sylvania name and
for which you pay up to $2.06 Net
Each (List Price $3.90 €a.r. Here
you get 6 for [ittie morc than the
reqular price of 2 and believe us—
they are perfect—new—-fully guar.
anteed—a popular type widely used
in Radio, TV, Boosters, ofc.

No. TOA9S. TPkg. of Six 6AKS Syi-
vania Made Tubes
ONLY $4-79

PAPER & MICA CONDENSERS

25 assorted yseople capacities paper
tubular, paper molded ond mica con-
densers. Regulor values up to 25¢
cach.
186203. A Wondeetul Value. 99¢€

TRIMMER CONDENSERS

25 Asserteu ccramic base mica trim-
mer  Condensérs PopPulor  capacities
Regular ¢ost up ta 20¢ each. You can
afford to hove several assortments,
even if the use is only occasional.

No. 18A156.
PER ASST. ONLY 39C

BURSTEIN-APPLEBEE CO.
10712-14 McGee St., Kansas City 6, Mo.

O Send Free B-A Catalog No. 531.
{3 My order is attached for items from helow.

8. enclosed.

JUST A FE

|
|
1

State

—_—_—————em e

36 MOLDED PLASTIC {

TUBULAR
CONDENSERS

31170 List Value /|

Compact, yet with the rugged con»
struction needed 1o withstand the high
temperature in TV, Auto and AC-DC
sets, Top quality. Fully guarantced
by the maker as well as B-A.

Kit of 36 all 600 Volt: 4 cach 001,
002,005 and 6 cach .01, .02, .05, 1.

Mo. 18A263
LT L T T ——— 5388
Kit of 36 Paper Yubulars all 600 volt

assorted as above. $10.50 List Value.

No. 15A339, 2_39

Kit of 36.........vuriiiiinann $

ROTARY SWITCHES

Assortment of TEN—any one of which
15 worth more than the price of the
lot. Anyone cxperimenting or buila-
ing will {ind good use for all.
No. 18A436.
Pee Asst. of TEN

Do not confuse with non-insulated,
foreign makes etc, offered by others.
50 Assorted top quality I watt n-

sulated  reshitors  in most  popular
copacities.
1TA8T1. Per Asst. of 50 s] .49

ASSORTMENT OF 100
Consists af 75-14 watt and 25-1 watt
insulated tno quality resistors

0. 19B796

Per Assortment of 100. $2-49
6 FT. BROWN AC CORDS
10 FOR

$1 69

All are of U/L approved size 18-2
conductor zip apart cord and top
YQuahity plugs.
No. 198911

Per Bundle of 10. $1 -69

FLEXIBLE
MICROPHONE CABLE
Speciol sliver stranding gives extreme
Hexibility plus unusual tensile strength.
Top quality ftiller, shielding and over.
all ubber covering. Only 7 dia.

bec 35°con 95¢ 1 $2.95

Pee 25° Coil

INCLUDE ALLOWANCE FOR POSTAGE—ALL OVERPAYMENTS WILL BE REFUNDED

&) BURSTEIN-APPLEBEE CO.
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ORADCOM pays
WANT E D I ®highest prices for surplus
® © equipment, parts and tubes

e TCS-T and up e ARC-f, ARC-3, ART-13
e SCR 274N, SCR-300 e Transmitters BC 696, RB9/ARN-5A

5 S6 90 Eemiiwel A8 70,008 0 DS, Test Eqripment SORETG
8C-939A, BC-610-E, RA-63, EES, : .
BC-614-E, PE9S, PEI97, Trailer K-52, @ Selsyns—All kinds

Cords, LS-3 s Generators—GN 45—All kinds

e SCR-508 . . . BC-604, BG-603, FT-237, e 5 KW Gas Generators PE 75, PE 395,
Crystal Sets PE 197

e SCR-506 . . . BC-653-A, BC-652-A, e Plugs and Connectors. Technical Man-
DM-40-A, FT-253-4, BG-658-A uals

e BC312, 342, 348, (1000 Receivers e Magnetrons 4J-52, 120-AY—O0Others

e SCR522 Equipmeni, RA.34 Reclifiers e Tubes—Special Purpose, Lots

Telegraph WUX, Newark Blgelow 2.6666

4t Weth Eanl Wikite
8 Livingston St.

Newark 3, N. J.

Fig. 13. Waveform at plate of horizontal
output tube. Short between horizontal and
vertical yoke windings. (A) Low side "H”

to “Center V.” (B) High side “V" to “Cen-
Dow SU R P LU s PEN-OSCIL-LITE ter H and (C) Low side “'V" to "Center H.”
Extremely convenient test Oscillator for ail radlo
HEADSETS HI-IMP. USED. SPECIAL .%$1.9 -t . E 5
HEABSENZ JUSI'DoWHEZ, 0 138 | | | sorviving! slment o Small i oen’e Selt | | by controls the return trace or flyback
pesepsens s et ges Sifians, oo 18 ||| BtttV QS EAARRTR | | e The repetition sate of the pulse
L O S IHE0) 8 AND 25 AmP | 3l29 e Write for information. is determined by the 15,750 cycle hori-
PUSH BUTTON SWITCH. . . . H " N
€ JOLIMETERS 115y SoLY a.C. ting 0" i_‘;z I GENERAL TEST EQUIPMENT zontral-osmllatm_ frequency. i )
TEIF:E_?MROENEES\_Nwélg‘-_'l_:lg“tf%uegsc:ron iooo ' - 38 Argyle Buffalo 22, N. Y. W caknesses in pulse forming cir-
GE HELAY COIL & FRAME LEsS Convacts 12 | | cuits, such as open yoke windings,
;gg;g ?;E% .:,':m.‘,’ e SECTCOND 232 | | cause the pulse to become broad at
5 CANG Z;:lgﬁ‘:gg:n:cnsn i + 98 the base and round at the top. as
Y R, N L 4 . - - b
8¢ Fise :?Tsr‘.‘sgg‘#ﬁ:““"‘ ‘,‘:’og FoR ’}”gfs; shown in Fig. 9B. Pulses having little
POWER RMEQSTATS T o onms change in base width but showing de-
.5 onm ox ‘ gl - in the
TUBES FUSES . formed peaks indicate trouble in t
sURPLUS [amp o S 20 10 199 tor Tl‘lple"’ Meters resonant pulse-forming circuit. Be-
e ai2023 gac .0 2z T1s cause the tuning of this circuit de-
5:53';3 zﬁz :’; éﬁg 2 a2 ;:?’g | A" Brand New In Boxes pends on the pgopcr operation of a
i AG .Q .25 .95 &
Teos® .0 33 238 8 23 e Model  Deseription Price number of components, a change in
2J21A . 4.95 10 3aG .0 .25 1.95 341 0-500 ma. RF 37 rd. 56.50 . B
Jgpi Lo vies| g gac B 23 1as 337 0-1amp. A,cc. 3 sd; 6.50 any one of them, or a change in their
% 3 ' i 0-10 its A.C. 27 " 6. = =2 H o
2553 3‘.33 13 dad g 2@ ozas |10 SR wnAd b e distributed capacitance, can be re-
sher MR b oaae e Ge B 221y Wotllmicreampyvelt shayRscales sponsihle for pulse-peak distortion.
6ECE 159 35 4AG 0 a0 295 327A 0-1 ma. D.C.-0-100 bad-good Defects in the yoke, the output
.49 40 aAG o 40 2.95 scale 3” sq. 6.50 . £
sce ol ze' mcr. [fos  don 1233 3200 1:0:2 (s, 0.6 wase cnvd seals | L transformer, the width control, the
exs 20l 38 :ad :8§ 2§ é:%? || sara o :lm'gm amp. D.C. 0-1000 chm high-voltage condenser, the horizontal-
70 0 . . & . - » N
%EE‘I:GT. .53 30 E:‘:‘:"‘.‘!‘ i ‘so 3:: 3274 n-::sc;llcr:qam;:.n.c. 0-25-50-100 :Zo output tube, the damper tube, or the
= B ————————————— A.C.V. scale 3" 3q. .50 3 v . H . - 3
oA 59 EDWARDS BUZZERS 671 0-5 ma. A.€..0-5-16-25 A.C. ma. high-voltage rectifier tube, or even in
Blor "l ses | Ttwe2—115 v—60 cycie 03 ampe. | | 1 La7A O ;g-";ai'l;qc» e =0 the associated leads, can individually
204TL . 8 s lre Oy D e Prastice 327A 6.5 ma. (100 M.V.) 0-5-10-25 D.C. ) be the cause of detuning the pulse-
803 ave Al oo il PR AR, L3, 2 T o e forming circuit. With such defects
a05 3.65 gr_- - . U= L. - . ¥
: 1e'3 sq. 6.50 -
o R EEEE:E:%' ‘o || 3274 1s§53-§so-ﬁn D.C.1250hms volt | the pulse shape suffers as shown In
87 . 1.45% i G .50 1
16 2aa | T30, NEW s ey 327A  0-1 ma. D.€.-0-25-50-100 D.C. volt Figs. 94, 11, 13B, 13C, and 14.
958a NEW.MFG scale 37 sq. 6.50 Short circuits between horizontal
e toRi1.00 [}l mohizd - | 242T 0-1 ma. D.C.-0-100 scale 2" rd. 5.00 " X =
1518 -75 | surPLUs. GuAR X i 221 g-8 ma. D°C. 0-100 scale 27 14 450 and vertical yoke windings produce
[ ‘ = - .2ma. D.C. 0~ scale rd. - o - .
1629 .. 29 | Al enna $18s | rera .. 421A 2oma DG (5TMV0 Tscale v 00 different reactions depending upon the
. TU-1 NIN -300-600 A.C. It " . .50 q g : q H
ooz o 28| ONivhwew s | hn D425 | | | 3200 Duald meter *30'mv. B ¢. 0-100 sections involved. Fig. 13A shows
s00z .. .25 | [RitsINEW S.05 " D.C.amps. and surpressed 3t0 little change in pulse shape due to a
GP 7 TUNING UNITS, B, C, O, E.......- EA. 2.95 e [ short at the low end of the horizontal
RHEOSTATS e il \ Our warehouses contaiB large quarémies winding. When half of the horizontal
watts  Ohm 2. - A of Aircraft Instruments namotors, Capac- 3 s I S :
H . et ‘EP”’ET‘“’:‘?{ 14.50 l itors, Smche: Relays' Hyyd:aulic Parts pPo- yoke is involved, howev er, rapid piSe
ECO 149 | 3.5 v WA sasic s.es tentiometers, el ' ' decay occurs as pietured in Figs. 94,
2 25, e EVLN egés €. 3.95 entiometers, elc. 13B. 13C, and 14
28 199 14213~ "o 1o eb8.. 11.95 I ' , -
33 13 L SEND FOR A FREE CATALOGUE
25 %00 138 130 ,800%ba ML 20 OR CALL ARMORY 4-8989 Fig. 14. Waveform at plate of horizontal
18 %% 3:33 | 2,39, 5800 Ma wos output tube. Condenser shorted and se-
%8 188 5E o oamil 0 495 ries resistor across half of horizontal
150 s000 333 | 27,802 AV 240 yoke winding subsequently was burned.
Write us for your meter wants, Over 3,000 in
stock. Write for Our 16-Page Bulletin. 1
l
|
DOW RADIO, INC.
1759 E. Colorado St. Posodena 4, Colif. INCORPORATED
3ol e lovate SY e T boctt witn oraces
it SonE Bl remittance, 1o, 387% £.0.01 & ator sato. 247 BROADWAY PATERSON.NJ.
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Fig. 15, Horizontal pulse as seen with
high-voltage probe at high side of yoke
connection. (A} Additional damped wave
due to open condenser across half of yoke.
(B} Normal waveform with new condenser.

Fig. 14 depicts the waveform asso-
ciated with a common cause of trouble
in the yoke circuits, a shorted neu-
tralizing condenser, and suhsequent
burnt series resistor across half of the
horizontal windings of the yoke. Three
principal signs of distortion are evi-
dent. 1. The pulse, severely reduced in
amplitude, indicates excessive loading
of the horizontal deflecting system. 2.
The bent baseline is associated with
reduced damper-tube conduction, which
is concurrent with insufficient pulse
power. 3. The rapid decay in pulse
shape agrees with other examples of
excessive loading across part of the
horizontal yoke winding.

If the yoke-neutratizing condenser
is open-circuited instead of shorted, it
causes no noticeable change in the
waveform at the plate of the horizon-
tal-output tube. Open voke condensers,
however, are known to cause “ring-
ing.” whieh is a condition easily ree-
ognized by the presence of a series of
vertical bars at the left half of the
raster. Fig. 15A shows a waveform
distinctly associated with this condi-
tion. This waveform exhibits the ring-
ing as a damped wavetrain immediate-
lv following the pulse. Connceticn for
this test was made by probe contact
at the yoke terminal connected 13 the
high side of the horizontal winding.

Although waveforms may differ
somewhat with various makes of TV
receivers and detailed symptoms may
not agree because of circuit or com-
ponent design differences, high-voltage
signal tracing can be universally ap-
plied to horizontal-deflection, pulse-
tvpe, high-voltage power sunplies.

The author wishes to extend a note
of appreciation to Mr. B. V Vender-
schmitt for his helnful sugzestio: ..

—rri
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of TV
replacement cqpacitors

. fTom ope source/

Once you make contact with a ==
jobber or distributor who handles
the complete line of Sangamo
Type PL “Twist-Tab’’ electrolyt-
ics, you will never again have
to “shop around” for odd sizes
or capacities. Why? ... because
the Sangamo line is the most
complete in the industry.

Used by all leading manufac-
turers of TV sets, Sangamo Type
PL “Twist-Tab” electrolytics are
exact replacements. They assure
long life and dependable perform-
ance at 85° C and under condi-
tions of high surge voltages and
extreme ripple currents often Deal with your Sangamo ““Head-
found in TV applications. quarters.””

Ask your distributor for a copy
of the Sangamo TV Replace-
ment Catalog. It's easy to use
and helps you choose the right
replacement cvery time.

SANGAMO ELECTRIC €O. '.}/\5"

E MAKE THIS YOUR HOME FOR IMPORTANT |

WORK UNDER IDEAL CONDITIONS .

® TEST & INSPECTION ENGINEERS o FIELD ENGINEERS

® ELECTRONIC ENGINEERS ® LAB. TECHNICIANS
® TV RECEIVER DESIGN ENGINEERS

NEEDED TO WORK ON: YOU BENEFIT FROM high wages, a

Radar, G. C. A, Mobile modern, air-conditioned plant, paid

Radio, Auto Radio, Airborne vacations and holidays, group insurance

(;ommun_nc.:hon g Naviga- .4 , good chance for advancement.
tion Equipment, Television, e ) : "
Antennas, Microwave Housing immediately available in the

Equipment, Servo Mechan- beautiful suburban and country areas |
isms and Guided Missiles. that surround the Bendix Radio plant, é
Write, Phone or Wire Mr. E. O. COLE, Dept. O

‘BendixX Radio

DIVISION OF BENDIX AVIATION CORPORATION
BALTIMORE 4, MARYLAND
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“GOLD MINES”

'SCOPES ARE

when you know how
to use them fully on all
types of service jobs

* 0.

. . . AND THIS BOOK
MAKES IT EASY TO LEARN
ALL ABOUT THEM!

No qu:stion about it! The cathode ray oscillo-
scope is che handicst, most useful instrument in
radio-TV servicing today. Servicemen who mas-
ter it geo the best jobs——make the most money
work lots faster—and are headed for even bigger
things in the future!

MODERN OSCILLOSCOPES

AND THEIR USES

By Jacab H. Rviter, Jr.
of Allen B. DuMont Laboratories, Inc.
326 pages. 370 illustrations. $6.00

v When, where, why and exactly
how to use them

J How to interpret patterns

v How to handle tough jobs easier
and faster

Now the oscilloscope won't “stump’’ you--not whea you have
the clear explanations given by this famous bouk! 1t contains no
involved marliemarics-—no puzzling and complicared discussion
Instead, it goes right to work explaining oscilloscopes fully and
shawing vou exactly how 1o use them in lab work and on AM,
FM and TV service work—from locaring troubles ra handling
tough rcalignment jobs. Each operation is carcfully explained
including determining where and how to use the “scope; making
connectiuns, adjusting Circuit COmponents, setting the controls
and analyzing patterns fast and accurately. Abour 370 illusera-
tions including partern photos make things doubly clear.
No other type of specific service method train-
ing can mean so much to you in terms of cfli-
ciency and greater earning power! Send for it
today. See for vourself how this book can help
vou—before you buy!

READ IT 10 DAYS ... ot our risk!

Dept. RN-13 RINEHART BOOKS, Inc., 1
Technical Division,
232 Modison Ave., New York 16, N.Y.
Send MODERN OSCILLOSCt WESAND TIHED 13
| USES for 10-DAY LEXAMINATION. Hf | decide
1o keep the ook, | will then reit $6.00 plns a few

I cents postuge in i)l payment
Hook posthaid amd owe you nothing.

l Adtlress

If not. I will return

| City. Zone. State

| Employer's Name & Address

l QUTSIDE U S.A.—'rice $6.50 cash only
Money back if hook is returned in 10 duys.

R G e e ] e i ) B g

|
1

|

I

|
Name |
|

[

|

|

d
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For additional information on any of the items described herein, readers
are asked to write direct to the manufacturer. By mentioning RADIO &
TELEVISION NEWS. the page and the issue number, delay will be avoided.

RC OSCILLATORS
Hewlel t-Packard Company, 395 Page
Mill Road, Palo Alto, California, is
currently introducing two new wide-
range RC oscillators which are small
in size and simple to opcrate.
The new instruments, Models 200AB

and 200CD, have high stability and
quickly resettable tuning circuits. Op-
eration is simplified and only three
front panel controls are used. They
are small in size, lightweight, and are
mounted in an aluminum case with
carrying strap for maximum porta-
bility.

The Model 200AB, for general audio
tests, offers a frequency range of 20
cps to 40 ke. and a full watt output.
The Model 200CD, for wide-range
nieasurenents at lower power levels,
provides constant voltage output from
5 eps to 600 ke.

The company will supply additional
details on request.

OIL-FILLED TUBULARS

A complete line of easy-mounting,
single-stud tubular oil-filled conden-
sers is now heing offered by the Tneus-
tricl Condenser Corp., 3243 N. Califor-
nia Ave., Chicago 18, Illinois.

The new units are oil-impregnated
and filled with Indco Oil “A" Pyro-
teen filled units are also available.
Standard capacity tolerance is +20%

10%. The temperature range with
the Indeo Oil is — 40 degrees to +70
degrees C. and with Pyroteen — 70 de-
grees to 1-90 degrees C. Power factor
is 4% with the I'ndeo Oil and .2% with
Pyroteen.

A four-page illustrated catalogue,
containing complete data on the new
G and H types. is now available from
the company.

PUSH-BUTTON SWITCH

Grayhill, 4524 West Madison Street,
Chicago 24, 1llinois, has developed a
new push-button switch which meas-

www.americanradiohistorv.com

ures only 1.047 inches from the end of
the plunger to the cnd of the terminal
tips. It is !2” in diameter at the wid-
est point.

Designated as the Cataloguc No.
23-1. the new switch is normally open
and has a s.p.s.t. momentary contact
arrangement. It is rated at 4 amp,
117 volts, noninductive. The hushing,
providing single hole panel mounting,
has a %u-32 thread.

Complete information on this new
push-button switch is available from
the company. Address letters to Mr.
B. Doran.

FASTENING GUN

Of interest to service technicians is
the newly-developed, hand-held auto-
matic fastening gun which has been
introduced by The Heller Stupler
Company, 2153-E Superior Avenue,
Cleveland 14, Ohio.

This compact unit is operated by
just one hand. leaving the other hand
free to guide the cable or hollow tube
lines being installed. The force of
the machine will drive bands around
cables and tubes into hard or soft
woods, plaster walls, flooring. joists,

and even mortar joints and cinder or
mineralite building blocks.

An extra-size band, with leg lengths
varving from $#s” to 12", is used with
the new fastening gun.

BASS REFLEX CABINETY

Argos Products Co., 310 Main Street,
Genoa, lilinois, is now offering a new
bass reflex cahinet to the trade.

Featuring a solid mahogany front
and matching leatherette top and
sides, the new cabinet has a single
grille cloth covering the entire front
panel, thus concealing the two sep-
arate sound openings and giving a
more modern appearance.

Known as the “Deluxe Model DBR-
15.” the new cabinet is designed to ac-
commodate cither a 12”7 or 15" speak-

RADIO & TELEVISION NEWS
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Flying
Saucers ?

Frankly we don't know if they're fact or fiction . . but'if they
are fact it wouldn't surprise us a bit to Icarn that some exira.
terrestrial manufacturer has incorporated SELETRON Sclenium
Rectifiers and R. R. Co. Germanium Diodes into the design,
Thar's because~as pionects in the ficld of electronic develop-
ment—we've had our hand 1n some of the most difficult projects
and met some of the stiffest requirements ever poked wp! Mak.
ing drawing board dreams come tye are daily chores at Radio

LN
Recepror Co.!

Meletron

@R GERMANIUM DIODES

Radio Receptor's new Germanium Diodes feature potarity

at 3 glance combined with simplicity ol construction SELENIUM

and sound design principles. The tapered shape speeds RECTIFIERS

assembly because Operators can see at a glance

the correct direction of assembly. Users are enthusiastic Seletran Setenium Rectitiers,

over the quabtty of the product which is eurrently i both miniature and

belng used in walkie-talkies, computers, TV sets, industrial types, 3rg

tuners and other electrame appcations. eonstant demand oy an increasingly

large numbes of engineers through-
out the world beczuse they are
compietely depencable under the
most grueling conditions.

Years of experiencz have gven
Radio Receptor Co. a geep insight
into the fdiosyncrasies of
rectitication.

Gormaom

[

sra
Our Germanium Diodes and Seletron Selenium Reciifiers
may hold the answer to many of your problems. Radio
Recepior Engineers will be glad to study your tequire-
ments and submit their recommendations on both of

these products.
Germanium Transistors ilable in limited ities.
Setetron RADIO RECEPTOR COMPANY, Ixnc.
and Germanium -
a Db ol QP Since 1922 In Radis and Fircirenics GO

SALES DEPT: 25 West 191h Streed. New York 11, N, Y.« FACTOAY. 31 North 91n Streel, Brooktyn 11 M Y.

7 IT'S A SHAME
ki

to throw away Tk |
+that beautiful old ‘
«Console . . . replace the

Eobsolefe radio with a
smodern, easily-installed

ESPEY AM/FMTI;ASSIS

(Enjoy Hi-Fidelity Reception)

It is not necessary to
spend a large sum of
money fo modernize
your old radio or to
become a “High Fi-
delity” enthusiast,
ESPEY chassis pro-
vide the Highest
Quality at moderate
prices,

Fully licensed under RCA and Hozeltine patents. The photo shows

the Espey Modecl 511.C, supplicd ready to play. Equipped with

tubes, antenna, speaker, and all necessary hardwaore for mounting.
NEW FEATURES-—Improved Frequeney modulation eircuit, drift con-
pensated o |2 (ubes pluy rectifier, and pre-mnplitler 12477 tules o
4 dual npurpese tubes o liigh quality AM-1M reception o [*ush-pull
beam pewer andio output 16 waits ® Switeh for easy changing 1o erystal
or rarizble reluctance pick-ups Multi-tap audio output transfermer
supplying 3,2 10 ghms,

Write Dept. RN-1 Makers of fine
for literature and - radios since 1928 ©
complete specifica- y U teL. thotolget 9.7000

ML M ANUFACTURING COMPANY. INC.

eev00vssssene S20 EAST 72ad STREET, NEW YORK 2, N ¥
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...........9...............0......0......0.....

.l.....l.......0..0..........0......0

prove
superio

model 102

(1000 ohms per volt meter) 8 §”

WQUARE METER * 3 AC CURRENT
RANGES {0-30/150/400 ma.) »
Same zero adjustment for bath
resistance ranges 0-1000 ohms,
0-1 meghoms} * 5 DC & 5 AC
Voltage Ranges to 3,000 volts *

Also 4 DC Current
Ranges ... 514090

model 103

(1000 chms per volt meter) I 4"

SQUARE METER = 3 AC CURRENT
RANGES (0-30/150/600 ma.) «
Same zero adjustment for both
resistance ranges {0-1000 ohms,
0-1 meghoms) * Same Ranges as

Model 102 = Also 5
DB Ronges ... s]8.75

Model 103-5 with plas-
tic carrying strop $|9.25

model 104

(20,000 ohms per volt meter) "

4% " SQUARE METER {50 micro-
amperes-Alnico magnet} « In-
cludes carrying strap * 5 DC Yolt-
age Ranges ot 20,000 ahms valt ta
3,000 ¥.: 5 AC VYoitage Ranges to
3,000 V. * 3 Resistance Ranges to
20 megs * Also 3 AC & DC Cur-

rent Ranges * 5 DB

Ranges ... . $26-95
HYT 30,000 Yolt Probe

for Model 104 ... . $7.95

—See them ar your Jobbers —

write Dept. RN~
for Free Complete
Catalogue of these
and other Instru-
ments.

ELECTRONIC MEASUREMENTS CORPOR
280 LAFAYETTE STREET  *  NEW YORK 12,

EXPORT DEPARTMENT 136 LIBERTY STREET.
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NEW! 2ND EDITION
of the only complete
reference on AUDIO!

Reproduction
of SOUND”

by OLIVER READ

Completely
revised and
vastly en-
larged new
edition

OVER

PAGES

A "Must” for
Sound Engineers, Hi-
Fi Enthusiasts, P. A.
Men, Broadcasting
Stations, Recording
Studios, Students

largest selling

book in its field

CONTENTS:
A Partial List of Authoritative Chapters:

Behavior of Sound Waves; Basic Recording
Methods;Lateral DiscRecording;Microgroove
Recording; The Decibel; Phono Reproducers;
Styli ; Microphones; Loudspeakers and En-
closures; Dividing Networks and Filters; At-
tenvalors and Mixers; Home Music Systems;
P.A. Systems; Amplifiers; AM and FM Tun-
ers— PLUS HUNDREDS OF OTHER SUBJECTS

Now you can have all the right answers to
any subject in the field of Audio. Learn how
to select and get the most out of recording
equipment. Tells you how to select the
proper amplifier for given applications, how
to test amplifier performance, how to elimi-
nate hum. Explains microphone, speaker
and pickup principles and selection factors.
Shows how to utilize inverse feed-back, ex-
panders and compressors. Covers hundreds
of subjects—a vast wealth of reliable infor-
mation found in no other single volume. If
you work in the field of Audio, this book be-
longs in your library. Order your copy today!

6"x 9" oy $FT95
Hard Covers 7 ORDER
800 pages 700 illustrations
= Order from your Parts |
I Jobber, or write direct to |
HOWARD W. SAMS & CO., INC. i
| 2203 E 46th St, Indianapolis 5, Ind. |
; My {check) (money order) for $.......... |
is enclosed. {
l Send «.cv.n. copylies) of The Recording & i
: Reproduction of Sound (RR-2). $7.95 per copy. I
| Name. ... oooiiiiimraneiiiaanaavse |
]
l AGress. suss «#s sl - - g Febg-vemEys oo o |
]
l [ A R R R R State.........
e ol
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er. The cabinet measures 237%" wide,
30" high. and 147% " deep. It is avail-
able in either blonde or mahogany
finishes. All the necessary mounting
hardware is included. along with a
mounting board for 12" speakers.

A data sheet on these new bass re-
flex cabinets is available from the
company on reguest.

FM TUNER

Browning Laboratories, Inc., of Win-
chester, Mass., has recently intro-
duced a new FM tuner which has been
designated as the Model RV-31.

The new tuner features an all-triode
r.f. scction and follows the Arnistrong
receiving method with dual cascade
limiters for most effective noise quiet-
ing. Input signals of 3 microvolts will

produce 20 db of quieting. An a.f.c.
circuit locks the local oscillator into
correct tuning but may he switched
off if desired. A selector switch per-
mits FM. phono. TV, or recorder play-
hack to be fed through the tuner vol-
ume control to the main amplifier.

The RV-31 is suitable for custom in- |

stallations where space is limited since
it measures 11”7 wide, 9% " deep. and
612" high. Knobs and dial escutcheon
are furnished in black and silver to
complement the black dial back-
ground.

EXTENSION SPEAKER

Auto radio sales and service techni-
cians will be interested in a recent an-
nouneement from Lowell Manufactur-
ing Company, 3030 Laclede Station
Road. St. Louis, Missouri that it is now
in production on an easily-instailed
rear-seat auto extension speaker baflle
kit.

This “extra profit” item comes com-
plete. It includes a 9" x 7" stamped
metal louvre plate with tamperproof
sereening. a three-way switch, screws
for mounting dial plate to car dash-
board, complete mounting hardware,
and detailed instructions.

The company will supply additional
details on request.

VARNISH REMOVYER

A non - inflammable, impregnating
varnish remover that rapidly strips all
tvpes of impregnating varnish from
baskets. jigs. ete. has been announced
by London Chemical Compuny. 325 W,
32nd Street. Chicago 18. Illinois.

The new “ Lonco” remover is designed
for fast stripping, at room tempera-
ture, of all types of varnishes used in
the eleetrical field. The only equip-
ment necessary is a covered tank large

www americanradiohistorv com

G. E. RELAYS*

CR2792B116A3

SPST — 50 Amp Contacts. Operates
from 22-30 vDC. Coil Res. 200 Ohms.
Comoletely enclosed in transparent
plastic case. which may be
removed for adjustments. . S l -59
GE#CR2791B116W3
Same as above, except additional terminal
brought out from contact arm s l '14

GE#CR2791-F100D3

Differential: DPST. Norm. open. fjx & |
Dual 0t:ail. ISODC ohm: per coil—23 4
Ma. perating Current. St
Contacts: 20 Amp. 32-25 %’
GE#CR2791F100G3
Same as aboye, except has extra A c¢on-
tact. Rated 5 Amp A 32l35
GE#CR2791D101F3
All_Ceramic Insulation. DPDT, Coll
—I12vDC. 100 0hms DCR. Contacts

designed for fast operation.
Rated at 5 Amps S l l25

GE#CR2791B106J3
3PDT. 5 Amp contacts. Coil rated
22.3pvDC. 150 Ohms DCR. Contacts
areluasfqned for fast im:eralinn. and
enclosed by clear plastic

o $1.35

cover,
GE#CR2791B106C3

B e R
THESE RELAYS AVAILABLE*
IN MFRS. QUANTITIES

Innut Qutput Radio
Tyne Volts Amps  Volts  Amps Set
PE86 28 125 250 .060 RC 36
DMil6 11 62 330 .170 RU19
DM33A 28 7 530 .250 BC 156
PE101C 13/26 126 400 135 SCR 515
6.3 800 .020 .
8D AR93 28 325 375 .150
23350 27 175 285 .075 APN-1
ZA0515 12/24 4/2 500 .050
B-19 pack 12 9.4 275 110 MARK 11
500 .050
D-104 12 225 .100
440  .200
DA.3A 28 10 300 .060 SCR 522
150 .010
145 .5
5053 28 14 250 060 APN-1
PE73CM 28 19 1000 .350 BC 375
cw21aaX 13 126 400 135
26 63 800 .020
9 112
PE94 28 10 300 200 SCR522
150 101
a5 .5

RECTIFIER TRANSFORMERS

Pri: 115V, 60 Cy. Sec: 28V, /3.1A, 26V /B.4A
7.3V /14A s b 2 der S 2:95
Pri: 210/215/220 225/235/235 240V. 60 Cy.. |

Phase. Sec: 11/10/7.5/5VCT @ 35A 19.50
Pri: 15V 60 Cy. Sec: 20V @ 10A.., 3.95
Pri: t15v 60 Cy. Sec: 8.1 VvV @ 1.5A. .. .39
Stock Description Price
CH-366 20H/.3A .. Cueae s as 16,915
CH-322 .35H /350 MA—I0 Ohms DCR... 2.75
CH- 141 Dual 7H /75 MA. I11H,/60 MA

¥ DC Test E—— 4.69
CH-119 8.5H/t25 MA 2.79
CH-69—1 Duat; 120H /17 MA. ; 2.35
CH-8-28 2 x .5H/380 MA /25 Ohms {.79
CH.776 1.28H /130 MA /75 ahms. 5 2.25
CH-344 (.5H /145 MA 71200V Test - 2.35
CH-43A t0HY /IS MA—B50 ohms DCR.. |.75
CH-917 I10H. 450 MA, I0KV TEST v 12.95
CH-366 20H 300 MA .. . . .. ... . 69.55
CH-999 t5HY 15 MA—300 ohms DCR. .. |1.95
CH-511 6H 80 MA—3t0 ohms DCR..... 2.45
CH3-501 2x5H /400 MA : 2.79
CH.IB8M 5HY 200 MA 1.79
CH-303 300H/.02A, 2500V Test. .. .. ... 1.69
CH-932 SWING 9-60H/.4-.05A. 10KV.. 7.95

B BC 605 INTERCOM

Easity converted to an ideal inter-
Communications set for office. home.

or tactory. Originat. New 84-15

w/conversion. Diagram

or Chack. Shipping Ches.

eand W B .0.D
COMMUNICATIONS EQUIPMENT €O.

13¢ Liberty 8t.  Dopl QW New York City 7. N._ Y.
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enough to accommodate the piece to
be stripped.

Attack on the coating begins imme-
diately and parts are normally stripped
clean in '2 to 4 hours. Overnight im-
mersion will remove heavy coats up to
3” in thickness.

Further information and a free sam-
ple are available from the company.

TAPE RECORDER

Allied Radio Corporation, 833 W.
Jackson Boulevard, Chicago 7, llinois
is currently offering a low-priced tape
recorder which incorporates many new
features for a variety of applications.

The “Knight” 96-185 has “automatic
kevboard" control. Five piano-key type
push-buttons permit the quick and
easy selection of the operating func-
tions including “fast forward,” *play-
back,” *stop,” “record,” and “fast re-
verse.” The “fast forward” speed en-
ables the user to locate that portion
of the recorded tape desired for play-
back.

Two speeds and a dual-track record-
ing head provide four recording times.
At the speed of 3.75" per second, a 7"
(1200 foot) reel records continuously
for one hour, or two hours by record-
ing on the second half of the tape
width. At the 7.5” speed, the record-
ing times are one-half hour continu-
ously and one hour over-all. Fre-
quency response is flat from 70 to 8500
eps at 7.5" and 90 to 6000 cps at 3.75".

The unit is housed in a sturdy, two-
tone green, luggage-type case which
measures 14" x 12" x 7", It weighs less
than 22 pounds. Ready for operation

from any 105-120 volt, 60-cycle a.c.
outlet, the unit comes complete with
crystal microphone. 8 feet of mike
cable, a 600-foot reel of type “A” tape,
a 5" take-up reel, and all tubes.

HAM XMTR. KIT

E. F. Johnson Company of \vasecu
Minnesota, is now in production on a
new ham transmitter kit known as
the “Viking II1”

Rated at 130 watts c.w. output, 100
watts phone, the new transmitter has
been designed for operation on every
amateur band from 10 to 160 meters
including the recently-assigned 15-
meter band. The pi-network ampli-
fier matches a wide variety of antenna
impedances. A crystal selector assem-
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RROSCOPE

MODEL 476

Hoan
——mirroscop e

catuoat aav
/ GECULINC OO

o

MODEL 276
OSCILLOSCOPE
CALIBRATOR

Optically
surfaced
mirror gives
disﬁorrion
fre¢ image

i o —a | Totake full advantage
Of qolhode 1 3 - of your mirroscope—

Model 276 Oscil-
loscope Calibrotor.
Accurate voltage
reodings of the oscif-
loscope wove forms.
For use with ony oscils
loscope.

Dealer's net price
$29.50.

ray|tube

Ask your jobber for full informotion
or wtite
Simpson Electric Company
5200 West Kinzie Street
Chicage 44, llinois
Co 1-1227
Another reason why Simpson is the
worlds largest monufocturer of test
equip)'nenl. BURTON BROWNE ADVERTISING

GET in on the fun of nperating your
own licensed transmitter. 1 g
Le ou mor Inte
ational Mor thi
TWO DOTS| |7 hours by m Dl i
MAKE THE| ; WL
LETTER
® COMPLETE COURSE ONLY l
NOTHING ELSE TO BUY!

DEGREE IN 27 MONTHS

L 1 I OTTO LUTHER, NEW PRESTON, CONN. Complete Radio Engine B course, in¢ g Telev.,

1
Mech., Civil. ct., Chem.. and Ac Eng.: Bus. Adm.,

<
-
a
v

BARGAIN RADIO
e s
MK S ERVICEMEN!

Enter January.

r Ko
March. June, September. write for catalog.

Wrile for SENSATIONAL CATALOG
N\ HENSHAW RADIO SUPPLY

3619 TROOST  KANSAS CITY, MO.
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DEPEND ON
CONCORD

For OUTSTANDING VALUES!

STANDARD BRANDS—NEW—GUARANTEED

TUBES 60% OFF LisT! |

YOUR YOUR
TYPE LIST cosT| TYPE LIST CosT
183 5255 si02|sats 5180 s.72 ||
1R5 2.1 80 | 6AUS 1.80 12
1T4 2.19 .84 | 6BGEG 4.80 1.92
1u4 2.10 84 | 5AQ5 2.00 80 ||
3vi 200 80 | BSNIGT 220 88
5U4GT 1.50 50 | 6VEGT 2.00 .80
5YIGT 110 44 | 12847 2.40 .96
6AGS 2.25 90 | 12477 290 1.16
6% off on all other Receiving Tubes.
NATIONAL

TURRET BOOSTER

Finest turret tunher ever de
agned. Built-in 'over sup
oly. Drand New!

. $10.00

Lots of 3..... $10.95 ea.
Sinaly 11.95

Lots of 6

VM 2-SPEED
RECORD CHANGER

With automatic ehanger and

hut-ott.  33'% and 78 RI'M
Positlve interinix of 107, 127

reconds.  dam 8. 9 5

proof! s sscsses I
10 Element Conicals| “¥" ANTENNAS
. I'actory assemhleil for top
snperh low-priced  “all | glectrieal and mechanical l
alumint signal B(‘lter " | performance. Tos Vs |
A By &
Q_— ¥ 0 %3].“["5‘/&.
~ Lots of 6— et
u S?n;lo lots it fn?g‘gns' ;l
$3.95 ea. ] $8.65 ea
INTERLOCK TV 32" STANDOFF
LINE‘CORD Fully  adjusiable.
: % f easy to mounnt.
6 11, line eoid—for
anlllmm‘nelnr'l"\’a,ﬂs.z.’c 506 for. . $3'95 l
LIGHTNING | 3V2" SCREWEYE |
ARRESTOR Insulated standotr.
63¢c Hgh  guality. low
r":ﬁ':x.»;.r.‘i‘ino.-I"l'nﬂe o;] ﬂ?ll:fln o S 2 . .’ 5
flatoronmast. §.26 List. | 100 for

MAGNIFICENT BRITISH HI
FIDELITY 5” PM SPEAKERS

value! 50--12,000 ¢I°S
and 10°
Highly efivient for general use
3 winpltlers, radios, TV sets and eus
tom comhl)muous. 4.6 ohms imped
ance-=1.5 oz Alnico magnet.  Buy

we ~t|]1 Imu stoek oOn

Slocl( No. 99-A.850P. Singly Sl l 59

in Jots of &— l

I/ MEG YOLUME CONTROL with SWlTCH 290

Singly 33c, Lots of &. {

300 OHM TWIN LEAD. 100 f1. $|39$|0 95 i
]

1,000 #1.
ALL C.O.D.'s 25% DEPCSIT
MINIMUM ORDERS: $5.00

CONCORD RADIO
53-L Vesey Street, New York 7. N. Y,

Phone: Dlgby %1132
OPEN WEDNESDAYS UNTIL 9 O'CLOCK
e
CONCORD RADID. 53-L Vesey Street. N. Y. 7
| Dept. NI |

IMlease include my namne on your Special largaln I
Mailing List. Free of eharge. i |

sensatlonal
I:um.e Outperforing most 8°
nnits,

nu\\

l N 1 1] L L I
B oAddress o.ooooniinn ] l
l City .Ntate. I !
120

bly permits the sclection of any one
of 10 crystal frequencies from the
front panel, with an 11th position pro-
vided for use with an external v.f.o.
All stages are metered and dual
power supplies are designed for econ-

omy and operating convenience. For
novice operation, the f{inal amplifier
input may be reduced to 73 watts
without transmitter modification.

The transmitter, TVI suppressed, is
enclosed in a heavily copper-plated
steel cabinet. The lid is bonded with
silver-plated, phosphor bronze contact
fingers. Special shiclds are included
for the meter, dial window, and v.f.o.
power socket,

A free hulletin, No. 714, giving com-
plete specifications on the new trans-
mitter Kit, is available on request.

COMPACT CONVERTER

The Terado Company, 1068 Raymond
Ave., Saint Paul 8, Minnesota has in-
troduced a compact d.c. to a.c. con-
verter, the “Trav-Electric Super,”
Model No, 6-71160.

This unit converts 6 volts d.c. (car
battery) to 110 volts, 60 cycle a.c.
Capacity is 60 watts continuous and
75 watts intermittent. Suggested uses
for the new unit include the operation
of wire recorders, dictating machines,
portable phonographs, radio reccivers,
small electric drills, hand vacuum
cleaners, clectric shavers, lights, and
test ecquipnmient.

A catalogue sheet describing this
and other converters in the company’s
line is available on request.

SOLDERING MACHINE

Sunrise Products Company, P. O.
Box 173, Hawthorne, New Jersey, is
currently featuring a new soldering
unit, the Model XK-72.

This compactly-designed resistance
soldering unit incorporates a sensitive
interval timer (1/5 to 90 scconds) and
an adjustable heat controller to per-

mit fast, precision soldering without
overheating or warping of the parts
to be soldered.

The electrode holder, L-14, measures
6” long and weighs just 3% ounces.

www.americanradiohistorv.com
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MIGHTY

PORTABLE PHONOGRAPH
? [ { il = ]" —
# "< ,r-m

IN THE CAR- IN THE TRUCK

ATy
AT PICNICS - OUTINGS

Size 22"

l|ST r-
Model é- 11607

MIDGET
CONVERTER

Just plug into
Cigar Lighter on Dash

Converts 6 volts D.C. to 110
volts A.C. 60 cycles 40 watts.

{z-;

ldeal for phono-
graphs and turntables
at beach, or picnic.

Rodios, short wave
or broadcast bands
in ¢ar, truck and
cabin, elc.

Smali dictating ma-
chines . . . ideal far
salesmen, business
or professional men.

Etectric shaver works
beautifully when it
is plugged into Trav-
Electric. A great time
saver.

Boats—the 110 volts
A.C. operates radios,
lights, etc.

ldeo[ for ouldoor
musicol entertain-
ment from table ra-
dio lo phonographs,
including most wire
and disc recorders.

Fully Guaranteed
THOUSANDS IN USE

See your Electronic Dealer or
Jobber, or write direct

Model 6-1160

x 22" x 3Va"

TERADQ Company

Mfrs. of Pracision Equipment
1068 Raymond Ave., 5t. Paul 14, Minn.

In Canada. write: Atlas Raum Corp.,
Street West, Toronto 28, Canada

Ltd.. 560 Kinn
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This

Three tips, %", %", and %4” diameter,
are available for use with this unit.

A brochure describing the Model
XK-72 and other units in the com-
pany's line is available without charge
upon request.

H.V. TEST JACK

Alden Products Company, 117 North
Main Street, Brockton, Massachusetts
has introduced a new, skirted test
point jack, the 110BCSH, which per-
mits safe circuit voltage readings up
to 3000 volts a.c. peak from the front
of equipment panels.

Its high collar protects the operator
from flashover during high voltage
checks.  Actual flashover brealdown-
to-chassis occurs at 7-8000 volts a.c.
(rms.).

This new miniature test point jack
has a beryllium copper contact, made
to critical accuracy in progressive dies
to insure resilient, long-life contact
action. Its pre-tinned soldering tab is
suitable for use with up to 14 gauge
wire,

For complete information on this
new product, address requests for ad-
ditional data to Mr. Nelson Hearn at
the company's address.

AUTOFORMER

Halldorson Transformer Company,
4500 Ravenswood Avenue, Chicago 40,
Iltinois, has announced the availability
of a new “Varivolt Autoformer” which
permits the adjustment of line volt-
ages of 63, 73, 90, 100, 115, 130 and 145
volts to 115 volts, or to other voltage
levels within the unit’s range.

Voltage is set by means of a seven-

step rotary switeh and indicated by a
voltmeter having a red-line marker at
115 on its 0-150 volt scale. Each unit
is equipped with a conventional six-
foot plug-in line cord and a standard
output receptacle.

The line is currently available in
four wattages (resistive load rating):
150, 350, 500, and 750.

UNIDIRECTIONAL MIKE

The Astatic Corporation, Conneaut,
Ohio, has announced the addition of a
unidirectional dyvnamiec model to its
line of microphones.

Known as the “Dwvnabar” Model
DR-11, the new microphone employs
the company's exclusive sintered met-
al method of acoustic phase shifting.
accomplishes a front-to-back
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SURPLUS

SEE OUR AD IN JAN.-FEB. ISSUE OF 'SCIENCE & MECHANICS' FOR MORE LOW PRICE SPECIALS

SENSATIONAL 53
STANDARD

VALUES

NEW 12 VOLT BATTERIES

For Mublle Or 1ixht Alrplanes. ln orlz
i nal factury hoxes. rht:

Size: ‘27 wide x 107 long x ll)"
high. Slgnal Corps Type BH-33. 12
Vol 34 AH,

A real terrilie snrplus \ulu"
while v laust. all new, ., Sg 95

MIDGET SELSYNS
AYEG tvpe operates from -1 2 Volts 80 Cycle. Use ag both
transmitter and receiver. These compact |itie units draw
aln current and work fine (ur all remote position
dlea lu_ appheatinng, UD 2V x2lpx2#,
l"('lilll’l‘ll shaft.  All New (Appr. wi.

fiae spring
AY-5 Type, same 33 above hut has b 34 95
rolating shafi. These compact units arv

f—d‘.\‘ WILLARD 2 VOL}' RADIO BATTERY
NEW. Unel d {(Ap 1.
> 4 lhs.) Tv;'ﬂr“rg:n z'" N k. $2 50

Complete set of three mlh Hox aml
Connections to make a 6 volt, 20 Amp.

lrs. Battery Uncharged
tAppr. wt. 15 Ihs.). Set $8 95

2 VOLY VIBRATORS. VIIBA Synchronous Type, Used
ioall portalde radlos nn\im, 2 volt wet cpn S
suppiy.  All new......, I 00

s PROP PITCH MOTORS
; b :‘n': {?rur’ucmm Anr“l" nL-‘ 20 Volt to 32 Volt.
"ﬂurl;i"g\bo W otur: 14 REM Gmr
N 1e NEW.
\Lw Each 316.95
12-24 VOLT TRANSFORMER

Open rrmm‘ Lyp@ 0-12-24 Volts @ 2 Ampy
0 Cy. inpu
Jlr-lu.-u

115 Volts.
unnlllv AN NeW . oiuiasvipnas. Ea. 3-5

HI AMP. TRANSFORMER
It Volt 68 amp. Qutbit—113 Voil 60 Tnput. 1deal
for welding or Heavy Fil. Tubes or Ileat I
Ing. Approx. Wi, 50 Lbx, . ... SPECIAL ns 5

SCR-283 RADIO SET

Brand new—Con.istin, l! of 1-BCI2% Recelver
simitar o RU- 11 1—IRC-) Transmitler
~+Ith _Colis. and al) ‘l‘mu« notor., Cone
(rol Boxes, Mounting Ragks, uction Book.

Antenna, llel.u ete,  Less Cables,

AL NOW o ee i, -$39.95 set
DYNAMOTORS

TYPE INPUT Vv, QUTPUT v, M.A. PRICE
DAMI0C 12 il 200 $14.95
A2 12 80 8.9%
Bn-7 12 |0(] B 19.95
PE. B 28 250 80 2.98
DM-36 8 220 8]0 4.95
Dy-2 28 250 60 3.9%
ARC 28 00 mn 4,95
RU-16 28 3340 6.95
18 450 Il" 2.85

REVERSIBLE MOTOR
I 740 L1 Ball-bearlng 3450
R.P.M |.. Blast-proof caxe. Needs
! capacitor for startlng. Al
Brund New. 110 V., 60
Cy. Special Low Pricc. $4 95
Startin;: Capacitur. . -$0.69 Ea.
B.3A INTERVALOMETERS
This unit was usced 1o relense homh loads
at diferent time jntervals and now can he
used exlly for- dark room timers. cte.
Complete with two 2050 tubes: four sen-
itive relmx and other n-lntul 56 95
parts. Excellent oy 0 g . .. . Eac .

12 VOLT BLOWER MOTOR
The famous Trade Winds Blower for use on
Trueks. Hoats. Fte. ldeal for Englne l{oom

E

use as motor is compietely cnclosed ahed
xparkproof. 4~ gutlet.

MODEL G0-9 TRANSMITTER
ONLY A FEW LEFT

All trand New, 100 Watts

Cw. or MCW. emission. Op.

crates from 116 V., 800 Cyele,

Funhge, 300 KO

Hign fu'qu(-ncy 3.000 I\C lu
18,000 KC. using an E.C.0O.
We furnish mmp ete conver:
ston data with each transmit-

ter.  Ce 1 1

schomatics. s e 959.95
DIAL TELEPHONES

French type phone nn.n h\ Kellogg.

Can_he used for

standard extension phang Ised. 12 5

With Dial o i w B Ea.
2% Whhowt Dlal .. ___§9_95 Ea
S TELEPHONE DIALS

CFYy/ Standard Phone Dinls ideal for use
i any remote control relay elr- 32 9
LUE g oub traton. =ore-grmm=cu, = cach
GYRO MOTOR UNITS

Duat l‘rm Unlt which was used In cunjunction wlth
Auto-Pi equlp.  Both Gyro Motors mounted op a sin-
le hase. wired in p.nrnllnr for 12 or 24 Volt aberation
ne used ax e Azimuth control and the other as an
elevmhm cuntroj.  Wien Ordering these Unlis. specify

12 or 24 Voit.
Qur_pilce—Special

............. . ca,

SOUND POWER HANDSETS
Use these phones witnout any externnl or
wternal  voltage suphly. Two or more
ean be ysea with only 2 wires interconnectlng them.
Use for TV Installatioh, house to house or house (o pa-

:\:1 [ A TV T Ny | Per Patr $ 9 95
ND POWEREQ HE D o CHEST

[
Use same way ns llahd Sct excepl you huve (rudom of
hands.  No Batterles or ‘mwcr souree required rnr )
eration. ir

ra s
HOBBY MOTORS

Excellent Condlit

HPM.. 5 RPM. e B. 3 Speeds: 4, 000
HPM._, 901) 1{PAt Ill M. Thexe motors
cal e used for Rar-B- Qm- Aplts. Home Work shops or any
low speed applicat Fach speed on a saparite shaft.
Can be uswd separately or at the sathe time. |2 95
AL New- Il B TIC I 5 0 Sal ) Tov Cach J
CAPACITORS = FIXED s OIL FILLED

Solar, Pyranel,

c.o
ALL o c VOLTAGE RATINGS

2 MFED. 400 V.. $0.79 MFD. 1000 V. .$1.25
3X3 MFD. 400 V 1.95 s Mpn, 1000 V.. 3.95
10 MFh. 400 Vv. . 2.9% 10 MFD. 1000 V.| 4.85
1 MFD, 600 V .75 1 MFD. 1500 v. | 1.50
45 mﬁ;’ f}ir;o t {.g; 4 MFD. 15 v 2.25
- Bo0 v . MFD. 1500 V 2.95
8 MFD. 000 V.. 1.95 0 AIFD. 'I.'(amn V.. 1.95

T MED. 800V 1.9%
2 MFD. 2000 V 1.95

B MFD, {00V 1.95
- 3 MFD. 2000 V .50

Bx8 MFI. 6y 2.25
10 MFD. a00v. . 2 25 4 MFD. 2000 V.. 3.8
15 MFD. ﬂnn V.. 2.95 1 MFD. 3000 V. . 3.95
20 MFD. €00 V.. 2.9% 4 MFD. 3000 V.. 3.9%
1 MPD m(m V. 1.00 1 M 5060 V. 5,95

CAPA ITORS TRANSMITTING VARIAELE
M) / g can 83
Mi- 125 MMED 00 V', ¥ e o
A 1
MFD
MATF! t BO Fi 0 V. Pe,

MMFD, 150 Yenk
* WIith National ‘*Velvet Vernier'' Dial.
All New Hammerlund. Cardwell, Etc

ARMY AMMUNITION CANS
“}Ipe M-3 50 Cal. Cans 12% Long x 8~

Type M I%an 1n\ﬁ-" Long x 315"~

Wide x iy

All 1Iumlnum uh‘ “beather liandle and

Hinked Top with hasp. Use dor all vour
SMiail ports or tools. O.D. Color. elean them S-l 50
and Loff or nalne. . ... Fach Wil

ANl Brand New. .. .. ... Eacn $9.95 5
W.VOI TS PRICE
ARC 4 TRANSCEIVER 3000 $1.50
140-144 MC, 1 for 2 meters, Complete with 20 3000 l-og
tibes and contro 1 box. s 9 95 3000 ?;s
RRAND NI'W ool ol oy et % B R T e R . f_l)dg?’ Hd
BC 357 MARI(ER BEACON 5000 1.95
70 Me, uses }—1285Q 1—12¢C8 rul-es E\ﬂlle‘nl con- 2 $1.9 2 _501% ;;g
Itlon.  less Tubes ,.... $3.98 ( . d St B
WITR TUDES  etin i it o B AL dmn o oo 5.9 O 1000 i.00 00032 5000 2.25
065 1000 1.00 000375 5000 2,50
v 1000 1.25 004 200 2.35
ARC 5 EQUIPM ENT' 1 1000 2.50 0005 5000  2.75
015 1500 .75 nggﬂ g .:-381: gg:
4 75 72 5000 3
TRANSMITTERS 3% ; ;g% 75 00N 5 3000 2.75
3 to 4 MC5. . .514.95 075 1300 75 0008 5000 3.25
T 4 to 5.3 MCS 8.95 oul gguo : :(5, 1 :rgg“ ggg
i o
3=35to 7. MCS 795 02 2000 1.50 0015 5000 3.25
A]III above c-rrmnlt- ‘("Ih 1.9% 02 L5000 3.28
a thhes  an a I3 i
) o n' excellent “Fonaition: 18 204 008 BeY
. ER— 75 0006 6000 3.50
e Agg gsg:czlv 1.50 001 000  3.50
' Gony lete with all unb‘-s 1.00 0001 7500  2.95
dynamotor.  Excel 1.00 001 15 (\n 3.95
o ) SRS T g L —_—_
llh?r‘ o . 5 9 95 00015 1338 .;:
RECEIVERS COMPONENTS o1 iJo0 73
MOSNIING BACKS 005 1200 50
190to 550 KC $16.95 Sir 'lle Trans, s: (;(s) ?n kil 2700 150
Doubile Jrans.. . .65 ‘002 2500 i.00
SloiamMeR 293 Iprimia (R 2.25 Ea. 75 20605 2500 .65
6 to 9 MCS. 2.93 RE- znnc s  ANTENNA ‘RS 00025 2700 78
oM ch ey 50 .35 ‘0000% 2500 73
: g LW eter anc
Al alwove PReceivers M\IF‘[’) \‘nt a COAXIAL CABL
somrlc Tl cond o 52 OINL Transmlssion Cable. ~Mage to JS.A.N. Spect:
tubes and dynamotor. PuLL Mnnﬁ?.ns'ronu St tlnn‘ ). l ] 0-50 iut': -8C. All ‘onured, on
Reels o n roxIntte 5
In  excellent  condl- Mp. w tubes and dyna- we: loo'r p" 5 4 Icper FL
3 motor, 0 U .6c per Ft.
tion eond. 11-50 m o ) Ft. . 5 Se per Fi.
RG-7 U a5 01N, Coaxlal Cable 6c wer FL.
All Mail Orders Prometly Fltled, F.Q.B.. San Francisco _ . All Callfornia Orders—Add 304 Sales Yax ., P not

send postage stamps. Write for new 1953 free booklet Usting our $tock and Prices on Radie, Electronics, Fools. Harn

ware, Motors, Viire. Meters, Batteries, Aluminum Sheets, ctc. 209
On Purchases under $5.00, send full amount.

1230 Market St., San Francisco 3, Cal.

to prior sale :md prices subjcet to change without notice,

STANDARD SURPLU
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Dcp. on all €.0.0. orders. All Items subject

Telephone HEmlock 1-3106
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WITH THE
SCREWDRIVER ACTION/

REG. U. §. PAT. OFFICE

120 STYLES and SIZES

or

ASSEMBLY WORK
REPAIR WORK
RADIO
TELEVISION
INDUSTRIAL
AIRCRAFT

WALDEN

WorcesTES:

STEVENS WALDEN, Inc.
WORCESTER 4, MASS.
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pickup differential of approximately
15 dh, swhich makes the microphone,
for all practical purposes, dead to ex-
trancous noise and drone, according
to the company.

The internal dyvnamic clement is
floated in rubber to help insure sta-
bility. An impedance selector switch
provides operating impedance of 50,
200, 500, and high impedance. The

| switeh is located at the back of the

junction transistor family, were

| *Walkie-Lookic™

microphone housing, flush with the
surrounding grillework to prevent ac-
cidental turning. It has a center slot
for casy turning with coin ecdge or
screwdriver.

Output level is =534 db (1 volt-per-
microbar) and the range is 40 to
10.000 cps. Standard equipment in-
cludes an Amphenol cable connector
and 18 feet of two-conductor shielded
cable.

PROGRAM EQUALIZER
Production on a new program cqual-
izer, the Type 4031-B, has started at
the Burbank, California plant of
Cinema Engineering Co.

The new instrument has wide appli-
cations in sound and electronic labora-
tories for research and control; broad-
casting, recording, and motion picture

. @

uses include providing corrections for
frequency response in audio equip-
ment, sound pickup, and transmission
lines.

Easy operation of two control lknobs
allows wide range of over 395 avail-
able curve combinations. Controls
provide for independent adjustment of
the high and low [requencies in 2 db
steps. Input level minimum is —T0
dbm and maximum --20 dbm.

The cqualizer uses standard RTMA
rack mounting and is available cither
from the company's New York repre-
sentative, Aundio & Video Products,
730 Fifth Avenue, or from the manu-
facturer direct. %

RCA SHOWS EXPERIMENTAL TRANSISTOR GEAR

CA recently demonstrated o servies

of eleetronic gear in which o wide
rangce of leansistor applications n=cfut
1o radio, television, and the industry
were incovporated,

Each development was in the form of
a laboratory meodel which, it was em-
phasized. is stithin the preliminary and
evperinwen stage. None of the units
iz commuercially available at the preseat
Lime.

vinong the cquipment demaonstrated
at the David Sarnoft Rescarch Center
ol RCA ju Princeton. N, ., was u porta-
Lle publie address syatem, a personal
radio which was transistorvized exeept
for one wehe, an all-teansistor personal
radio. a portable FM recervers a tran-
sistor portable plionograph. a wircless
phonao jack. @ roving microphone. a toy
piano. a teansistor ukelele, and a porta-
bl televizion receiver.

Ten types of RCA developmental and
experimental transistors. three of the
puint-contact variety und aeven of the
used
in the cquipmeut. The three point-
contact types and one of the junction
tvpes are to be offered on a limited
aammpling basi= for engineering  ad-
vanced development o industry vepre-
sentatlives. The other sia junction-ty pe
transistors are stith clussed as experi-
mentak

Among the experimentatitems which
allracted considerable wtention was a
portable. hattery-operated  television
receiver. tubeless except foe the picture
tube. 1o another approach transistoes
were inlrodueed in pact of the eirewits
of a standard television receiver. Tran-
siztors were also conploved in cireaits of
industriat TV equipment  and  the
portable TV gcamera
ciuipment to point up savings in
weight, ~ize. ete.

In =ummarizing the demonstration,
De. B, W, Eng-trom. vice-president in
charge of RCA Laboratories Division.
suid:

“Thewe demon-teations highlight the
fuet that teansiztors are today no longer
entirely a cescarch coneern. They ace

www americanradiohistorv com

in the fields of radio and television, an
immediate problem for advaoced de-
velopment by industey engineers who
can learn how o put them to work in
evolving more versalile, smaller, stie-
dier, and eventually lower cost equip-
ment for indostey and the public™
S

D. D. Holmes, staf member of the David Sar-
noH Research Center of RCA at Princeton,
N. I.. demonstrates the simple replacement
of a junction-type transistor in an auto
receiver operating solely from 11 develop-
mental and experimental transislors in-
stead of the customary electron tubes. The
use of transistors makes it possible to
eliminate the usual high-voltage power
supply. The transistors operate directly
from the car’'s 6.volt storage battery so
that the receiver has only 10 per-cent of
the usual drain on the automobile battery.
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Audio Oscillator
(Continued from page 64)

power supply shown be adopted as all
parts are standard and the over-all
cost is low.

The theory of tuned RC nets has too
many ramifications to be discussed
here; those interested are referred to
the hibliography at the end of this
article. However, a brief description
of oscillatory action in this circuit will
be given. As stated before, the cir-
cuit is essentially a two-stage RC-
coupled amplifier, with the output of
the second stage brought back to the
input of the first. There are three
necessary components for oscillation:
a gain-producing element, a phase-
controlling element, and a frequency-
selective clement. The two-stage am-
plifier represents the gain-producing
element. However, the output is fed
back negatively through the lamp in
the cathode circuit of the first stage,
which limits the gain of the amplifier
to slightly more than three times.
Simultaneously, positive feedback is
coupled through the EC net to the grid.
This net is frequency selective due to
its transfer-phase shift characteristic.
At some frequency. depending upon the
values of R and €, the voltage at the
grid will be in-phase with the voltage
impressed across the entire net and
equal to !4 of the impressed volt-

age. At any other frequency, for
the same RC values, the grid volt-
age will either lead or lag the
impressed voltage by some angle.

Thus for only one frequency will the
second stage output and the first stage
input he in phase. At this frequency
the grid and cathede voltage are in
phase, and the negative feedback volt-
age developed across the lamp must
be just slightly less than the voltage
developed between grid and ground,
i.e, a slight net pesitive signal, for
oscillation to occur at this frequency.
At all other frequencies the negative
feedback voltage is greater than the
positive feedback voltage; hence oscil-
lation will occur at one and only one
frequency.

Although single-frequency oscilla-
tion is assured with suflicient positive
feedback, good waveiorm is not. It is
with the greatest of ease that this
circuit can and will produce almost
any desired waveform». Continuous
sine waves are onlv one of a great
variety, and are the result of critical
damiping, to borrow a mathematical
term. Over-damping produces a
damped wave train. usually sinusoidal
in form; under-damping is multivibra-
tor action. For continuous sine waves,
the negative feedback must be ad-
justed so that an over-all gain of
unity results. This is the condition
where the energy fed back positively
Just cancels the circuit losses. While
it is relatively easy to make this ad-
Justment for one frequency, to do so
for a wide range of frequencies re-
quires another variable element.
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RADAR—COMMUNICATIONS —TEST EQUIPMENT

AN/ARC-1—Transceiver 100-156 MCS
APA-11—Pulze Analyzer

APN.-{—Afrhorne kadio Altimeter
ARC-3—VIIF Trausceiver 140160 MC
ARN-5—(ilie ['ath Receiver, $69.50
ARN-7—Airhorne Direction Finder
ARR-2—[loming & Ileceiving Equipment
BC-223—30-Wuit Transmitter 2-5.2 MC
BC-342—Rtec r—1.5 10 18 MC 110v AC
BC.-338—teceiver—1.6 to I8 AMC 28v 1C
BC-375€E—ltadio Trunsmitter

BC-639—VIIF Receiver 100-156 MC. $400.00
BC.640—VIIF Transmitter 100-156 MC
BC-1206—HBearon Receiver 2(11-.400 KC
RC-103—Alrhorne Localizer Receiver
SCR-269— ltuwlio Compass, $129.50
SCR-274N—Command Equipment
SCR-284—Field Radio Station, $365.00
SCR-291—Semi-Purtahle Direction Finler
SCR-300—Ficld Transmitter and Heceiver
SCR-522—VIIT Transmitter and Receiver, $129.50
SCR-536—Ilianidi-Tulkie
SCR-555—3Sremi-Portable Direction Finder
SCR.694-——'urtable Field Transceiver
SCR-T18A-AM-C—Iligh Altitude Altimeter
T-50—NR:dio Telegraph Transmitter

TS:3 AP Band Fower Frodgu Meter
I5.10 /AP -1 Test Set, S oo
Ts.12 V.8 3|

Ts-13

¥s5-14

Ts-15 eter

TSs-16 Test Set. $29.95
TS-18  AP—{apacily Divider

T5.23/A2N_SCH-T18 Tesl Set
¥5-33 /AP X.Band Frequency Meter
T$-34 AP_Syncroscope, complete

whh ies.

$290.00
TS-35 /AP N-Band Test Set
T5-36 /AR - X-Band

Power Meter. £140.00
! Shpnal Genevaur

1 Set
Hox. $140.00
Box
0 MC Frequency Meter, $69.50
r

T5-89 /AP —I"'ulse Voitawe bBividel
T5-98 ‘AP _Pulse Vollage Dlvider
J5-102 /AP—Ilange Calfbrator
TS-111 AP_=.land Wavemeter
Ts-118 AP_ 1 -
¥5-125 AP Power Meter
TS-155 ue. Haiaet mal Generator
75-170 ARN-5—1.1. 3. Test Set
TS.184 /AP Test Set
¥5-226 /AP 300- 1o MC Power Meter
TS-268 /UP-Crysial Teal Set
T5-278 /ap. 3 Test Set

x Test Sel. $290.00
1E. 8 l'est Set

quency Meter, $125.00
BC-1277—5-Band Signal Generator.
TBN /IEV_Thermistor Bridice

CW 60 ABM . land Froquoney Meter
FLUX MEYTER—500-4000 gausz. $32.50

$275.00

APA.10— Panoramic Adaptor

APA.17-—Automatic Direction Finder 250-1000 MC
APQ.5—Low Altitude Tracking & Bombing Equip.
APR-1—Radar Search lieeeiver 40-3400 MC
APR.2-—Ntadar Search Receiver §5-1000 MG
APR-4—Radar Search Receiver 3R-4000 MC
APR-S5—Hadur Scarch Reeeiver 1000.-3100 MC
APR-6-——Huadar Search Receiver 3000-6000 MC

RECEIVING TUBES

0a2 $0.95 GAKS ..$0.88 6577 ... . %0.98
0AIG 1.05 GAK 1.09 6€SUZGTY . 2.75
o082 1.05 6als $2 65v7 ... &R
0z4 .59 6aQs 57 6V6 1.55
1a3 .70 6AQE BS  6VEGT . 65
1A7GT .80  6ARS . 1.25 ewa . .65
1B3 /8016. 1.25 6ATE . . . ‘65 6Xa .65
1¢56T 75 | 6AUS 19 6XS5GT .65
108GT .65 | 6AUG 53 8Y6G . .as
1G6GT .65 | GAVE .55 | 6Y7G 7
L4 .67  6B4G 1.25 7a6 . 7
1LAg RS BT .95 a7 .7
1La6 ‘95 | eBRG [75 7¢3 .7
1Lea BAG 85 c? .7
1LCs 5 6BCS .75 TF7 75
1LC6 1 6BEG .63 | INT .85
1LNS BFG 72 TYa 59
INSGT 7 BGEG 1.H9 12Aa6 .65
1PSGT [ 95 12a7 " .50
1R3 J6 -85 124M7GT | 1.19
1R5 6BQ6 1.25 12a76 .55
154 6€Ca 58 2AT? 1.1
155 .65  6CS . .60 12AU6 7
iva .85 C6 .59 2aU7 R
[V 7 | 6CRG ‘RS 12BA6 8
v . 06 . .72 12c8 .6
1X2 o8 85 12HE .69
23 1 ES 79 12K8 7
ax2 . F6 -8 2SATGT 79
2xan 1 F7 . H 2s5¢7 A
3nd HE 6 25G7 8
as 8 HEGT .6 2517GT 65
B7 1291 4 4 7 25K7GT .80
06 1299. 4 JI5GT s 25L7GT .75
Q4 63 6l .8 2SNIGT 85
QsGT 42, 17 .95 125Q7GT 72
sa 4 6J7G .60 SR7 .72
va .74 &KGGT .65 1406 78
SRAGY 1.65 6K? 79 1am? 8%
5T4 1.32  GKAGT i.1s 2sLe .80
svag 69 | 6Ls 2.2 525 .65
5VaG ‘98 | 6L6G 1.50 2578GT ‘68
4 .79 | 6LGGA 1.50 a1 .69
Y3GT .45 | 6L7 85 a3 88
YiG .67 | 6NIGT 85 4% | 75
z3 ‘85 6R7_ . .79 | SDAS A%
ZaG .95 GSATGT .65 5085 78
a3 .95 65C7 . R CS 67
A& Az esP? -75 soLéGT .65
A 5 SG7 78
ABGT 95 6SH7 .65 :ovs gz
ne7 ‘98 6547 75 33 b
GACSGY 1.05 6&5K7GT 72 75 az
€7 . 85 65L7GT 75 no 65
6AGS 75 ssg;mv Zg 83 as
aGT 1.45 6% J
AHE 1.29 &SR7GT 68 83V 92
6AJS 1.95 6557 B0 Ra 6Za 75
WANTED! WANTED!
Necded for Government Defense Projects——all 1:pe
of mititary electronic gear with the prefix TS, BC.
SCR. APR, APS. ete. llighest price aid or w
exchange for your needs. No offer too 1l or too

large.

Prices subject to change without notice.
merchandise guaranteed.

RADIO HAM SHACK Inc.

189 GREENWICH STREET

F.0.B. NYC. minimum order
Oren account to rated firms.

APS-2—S-Band Search Railar

APS-3—X-Hund Search Radar

APS-4—X-linnd Seareh & Ifoming Radar

APS5.6 —X-liamd Search & Gun Laying Radar

APS-15A—N\-Band Biind lBembing Radar

APT-4— Rudar Jamming Xmitter 165-780 MEC

APT-S—Radar Jamming Xmitter 350-1104 AIC

50-13—S8-ltand Marine Radur. Lightweight

53—10 CM Portable [tadar, $850.00

TPS-1—1artable Search Radar

TPS-3—L-Band Search Radar

UPN-1 &CZ—S-Il:md l'ortable KBeacon Tattery or
110v A

RA-33—I'ower Supply fer BC-375E, $225.00

RA-62—Power Supply for SCl-522

BC-1016—Ink Tape RRecorder

PE-$03-—Dynamotor Power Supply, $24.50

GN-58—liand Cranked Generator W/Legs & Seat

SCR-578—ibson Girl (Emergency Xmitter)

CRT-3—Victory Girl Dual Freq. Emergenty Xmitter
Sounid_l'owered Chest & Headsets MI.2451.8;
Type O, Mfg. RCA.

AS-32/APX-1—Antennn, $2.75

AN/CRC.7—\ILF. llandi-Talkies 112MC Xtal Con-
trolled

MN/26-Y—Compass Receiver

BC-733D—Re-ceiver with Tubes

€-3—Nuvy Sneoperscope in Carrying Case, $300.00

BC-1284—[ighthonse Tube Preampllfier

BC.996 __Interphone Amblifier, $6,75

RL-42—3lgtor Antenna licel. $6.25

30 MC—LF. Strips Using 6AKS

RD.7 JAPA-23—Recorder for APR

AS.27 /ARN-S5— Antenna

or
R-28/ARC-5—Receiver—100-156 MC, $24.50
RM-29—Remote Contrel
BC-455 R. iver—6-9 MC
BC-454—Receiver——i3-6 MC
BC-800—Transmitter /Receiver
BC-950—Transmitter—100-166 MC, $34.50
RA-300—FJ Exciter (Mig. Tempco)
FL-8—Filter
FL-s—Filter. l.ess Cables
3C-16-0 GSAP-—tun Camera Computers with All

Accessories; in Carrylng Case, $14.50

AT.2A/APN-2—Antenna, $3.75

PANEL METERS
2" SQUARE WESTON—SANGAMO
0-20 Volts ND.C..$2.95 0-6 Ma . ... . ..%2.95
0.10 Volts D.C.. 2.95 0-B00 Microump. 4.95

: 0-100 Ma (0-300
0-.5 Amp. R.F... 2.85 scale) .. 2.95

QA3 'VR7S $1.04 1SR $0.69 | 866 A 31.35
083 /VR90. 1.19 07 1.95 | B66GJR 1.29
QC3,/VRIOS 1.19 30 Spcc .45 | ag9s 65.00
ODB{VR!SO .95 57 - 3.25 | R72A 2.95
182 -9.75 a5 spec, .32 | 74 1.19
iB824 .9.75 100TH . 7.95 | a7?8 1.859
1827 14.95 211 ... .65 | AAS . 1.39
1829 .2.45 250TH .19.95 | 902A 9.95
1N21B -.3.25 2s507TL 17.95 | 918 1.10
1nN23 1.25 228 . 3.95 | 522 1.25
1N234 2.39 2748 . 295 | 923 .95
1N238 3.69 | 304TH 8.95 | 927 -1.05
IN34 ® 7?6 | 3047 8.95 | 93 .95
IN34a -97  307A RK7S 1.95 | 5314 4.45
2AP1 10.95 316A - .65 | 95 25
Ca0 7.50 328A B.95 | 985 49
ca3l 14.35 3s50a 6.45 | 955 . .35
c44 1.19 350 3.95 | 957 . .39
Cas - 7.95 3I6BAS . 7.50 | 958 .. .56
C51 6.25 371A v -95 | 95 . 25
2021 . 1.3% 371B -69 | 991 ‘NE16 35
2€22 1.75 393a . 7.95 | 160 95
2E24 4.65 3948 3.95% | 1613 -79
2E26 .- 3.15 417a . A.75 | 1616 -69
2K25 '723AB 434n .27.50 | 1619 .23
. 28.75 446n 1.15 | 1622 2.45
K28 ... 32,50 446B 3.75 | 1624 1.a5
2K3I3A 310.00 | 575A .15.75 | 1625 .35
APl 9.95  701A 5.7 1626 .25
B24 5.25 703a . 5.2 1629 .25
B24wW . 7.85 70s5Aa 1.6 1630 .75
826 3.59 | 7078 13.9 1632 .72
BR1 5.95 | 714AY 7.9 1638 .45
c22 115.00 | 715A 6.3 1as1 1.55
€24 '24G. 1.75 | 7158 . B.7 2051 1.18
c4as --15.95 | 715¢C 19.9 5670 6.95
cPL 1.95 | 717a .98 | ROOA 5.85
CP1S1 1.95 | 721A 2.4 8011 .90
bP1) . 4.45 | 723A 5.5 8012 2.65
DP1A 6.95 | 723A ‘B 19.9 8013 2.59
DPl1-52A 8.95 | 7248 3.25 RO20 13
021A 3.25 7257 €6.75 9001 1.50
E29 13.95  726a 18.95 §002 .98
FP7 1.65 7307 29.50 9003 1.65
GP1 4.35 | 800 1.7 9004 .38
+125A 27.50 | 802 3.9 900S 1.45
4:-250A 37.50 803 3.25 | 9006 .27
aAP10 4.45 | RO3 11.75 | C1ia 9.95
4C3S 27.50 | HOS 3.75 | C6A 7.95
4E27 14.95 ROG6 24.95  C6J 6.39
5apPl 3.45 807 1.59 | CK1D0OS5 .48
Saps 3.45 HAOB 2.69 | F123A 7.75
SBP1 4.45 810 9.50 | F127A 27.50
58P4 4.45 811 2.8  F12AA 89,50
SCP1 4.59 812 2.78 FG17 4.89
SCR7 11.75 813 11.75  FG27A 4.95
5021 19.95 '814 2.69 FG32 A.95
SFP7 1.85 A1S 2.35  FGS57 14.9g
S5GP1 4.5 Ale 1.05 FGR1A 3.45
54P1 24.45 A26 69 FG105 17.95
5JP2 22.50 | B28 9.95 | FG172 33 .50
s5LP1 22.50 | 829 10.95 | GL43ana 29.95
SNP1 5.50 | 8298 12.95 | GL502A 1.79
GANS 3.30 | 83086 2.75 | HF100 . R.95
GASG 2.50 | 832 €.75 | HF300 22.45
6AST 4.45 | 8328 B.50 | HY114P -69
6C21 21.00 ' A36A 3.4a9 ' MY1l15 .69
Ja 6.75 837 1.4a5 ML1Q1 47.50
78P7 6.55 BR3IB 2.25 | REL2 1.595
7bra 14.50 Basw 4.25 | RK60 /1643 2.2%
oLPY 4.95 BagC 27.50 65 26.50
10EP4 17.45 | 851 47.50 | puyz A

10Y -39 | R60 3.95
120p7 1a4.75 861 22.50 | VT127a 2.45
1SE 1.35 865 98 ' WL616 34.50

$10.00. 20%% deposit roquircd. All
Teiephone DIGEY 9-03a7

L4 NE W Y ORK, N- Y .
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Thousands depend on

PHOTOFACT!

THEY TELL YOU WHY

Unsolicited letters tell what the
world's finest TV and Radio Data
means to Service Techniclans

William T. Dvarte
8 Harbovrd Road
Johnsten .9, R. I,

“Thanks for introducing me to such a well-
compiled and tremendously helpful data serv-
ice as your PHOTOFACT."

N. A. Jacobsen
562 Martha St.
Grand Rapids, Mich.

"Your folders were recommended to me by
another serviceman. I'm discovering that |
should have them before | tackle any job
that looks the least bit tough. It sure was my
lucky day when | was introduced to your
folders. Really, | don't know how one could
service a set intelligently without having the
PHOTOFACT Folder on it.”

John ). Duplex
Duplex TV & Radio
5153 W. Huron St.

Chicago, .

-

) find your PHOTOFACTS a necessary must,
and would not consider servicing without

them."”

NOW! GET THE PROOF FOR YOURSELF! |

We'll send you a Free Photofact

Learn for yourself—at our expense—how PHOTO-
FACT pays for itself by earning bigger repair
profits for you! Select any Folder from the PF Index
{if you haven't an index, get a copy from your dis-
tributor). When you write us for your Free Folder,
be sure to state Photofact Set and Folder Number
as shown in the Index. Get your Free Folder now.
Examine, use, compare—see why you can't afford
to be without PROTOFACT!

HOWARD W. SAMS & CO,, INC.
2203 E. 46th St., Indianapolis 5, Ind.

HOWARD W. SAMS & CO., INC.

124

“PF Index & Technicul Digest.”

Folder on any receiver listed in |

|

Preferably this element should act

automatically, for adjustment of two |

controls when changing frequency is
to be frowned upon. This function can
he obtained in a number of ways, all
of which resolve into an impedance
element that varies with voltage or
current. In other words, it does not
follow Ohm's Law. Such an element
may be as complex as the a.v.c. circuit
in a receiver; thermistors, or a diode
also exhibit the nonlinear characteris-
tic: so does an iron wire, such as a
pilot lamp. This is a convenient form,
and relatively inexpensive. The 3-
watt, 117-volt lamp is almost universal
in this application.

The action of the lamp in auto-
matically adjusting its magnitude or
resistance to maintain the amplitude
of oscillations at a constant level may
be seen by the characteristic curve of
such a lamp, shown in Fig. 2. In this
curve resistance is plotted as a func-
tion of impressed voltage, and clearly
shows the nonlinear nature of this
function. The dashed vertical line in-
dicates the approximate limit of volt-
age that may be applied to obtain reg-
ulator action. Don’'t expect any light
from the lamp--even the faintest red
glow of the filament indicates im-
proper adjustment. The characteristic
that permits the use of a lamp for
regulation is that the voltage devel-
oped across it increases more rapidly
than the current sent through it. Itis
the slope of the curve, that is, the in-
cremental resistance, at any point
rather than the resistance value at
that point that
(Fig. 4). An amplifier with such an
element as the negative fcedback re-
sistance becomes a very nonlinear de-
vice. No matter what magnitude of
signal is applied, the output is nearly
constant. The range of input is, how-
ever, limited by the range of the non-
lincar element.

Calibration of the dial involves a
known frequency (from a standard
oscillator, or the 60 cps power line)
and a CRO. With the oscillator feed-
ing the vertical amplifier and the
refercnce signal feeding the horizontal
amplifier, Lissajous figures will be
produced. Any stationary pattern in-
dicates an integral relationship be-
tween the two frequencies. The ratio
may
number of tangent points to a rectan-
gle enclosing the figure. Let the num-
her of tangent points along the top
be H; similarly, the number of tangent
points along one side is V. Then H/V
is the frequency ratio, and H/V multi-
plied by the reference frequency gives
the frequency of the oscillator. In this
manner 10 cps division marks can be
made on the lowest band using the 60
cps power line for reference. If the
condenser decading is within 1%, no
further calibration is necessary up to
200 kc.

A method of checking distortion con-
tent of any waveform was mentioned.
This requires a CRO and an oscillator
with very low distortion. A Lissajous
figure of unity ratio is formed. Of

www americanradiohistorv com

governs the action |

he calculated by counting the |[.
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= (only 41"

SONOGRAFT
FM TUNER

$8Q95

Modern design throughout. Compact sxze"

* Novel blackout tuning indicator in
VTVM circuit

o Drift free—Automatic Frequency
Control

* 5§ Microvolts sensitivity

high x 10" wide) permits use .
" as a replacement in almost any type of i\
: music system, bringing it up to present"
. day standards.

" DESIGN FEATURES

S

¢ AFC can be disabled in strong s:gnal %

areas

o Full Armstrong circuit—completely
shielded

e
.o
Py

e Exclusive design of dial plate prowdes -

for simple cabinet installation

csssaaae
“oete’e

NOW OPEN A new studio designed for
you—right in the heart of New York City.
America’s finest and most Hexibie sound
demonstration studio—Ac¢ last you may
experience the breathtaking realism of
reproduced music.

FREE

MUSIC LOVERS
BY

¢ — chock full of volu-

124 poge g
able information an
high tidelity components.
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C orroration

115 WEST 45 STREET (3rd FLOOR})

NEXT TO TIMES SQUARE
NEW YORK 36, N. Y.  LUxemburg 2-1750

listings  ©f

RADIO & TELEVISION NEWS

o

ooe0en
DOCOROCELA



www.americanradiohistory.com
www.americanradiohistory.com

course, the possibility of two signal
sources maintaining a precise phase
relationship for more than a few sec-
onds is remote. Therefore the figure
will apparently rotate, changing from
a circle to an ellipse, to a straight line,
and back again. It is the straight line
that provides the desired criterion:
any harmonic distortion greater than
1% will appear as a bump or loop in
the straight-line pattern.

BIBLIOGRAPHY

1. Southwerth. Glen,; “Build a Sween Fre-
quency Audio Oscillator” FADIO & TELFE-

VISION NEWS. IFeb. tase.

Watkins, Loren C.. Ir.; “An Audio Os-
cillator and V.T.V.W.". BADIO ¢ TELE-
VISION NEWS, June. 1950,

4. Nuizer. (7. Wide Range RC Oscil-
lator”. Electronics. Sept.. 1950

4. Turner, Rufus 1. “Dhase Shift 08c¢il-
lator”, I’ADIO & TELEVISION NEWS
Oct.. 1950, pave 11

a. Dovf, Richard [l ; “An 1'C Beat-Fre-

quency Osciliutor”, KADIO &« TELEVISION
NEWS. Nov.. 1450

6. Bdwards. €. M,.; ©Precision
Oscilletor for 20 eps to 200 ke.”,
ings of the 1.R.E., Mar.. 951,

7. Gallugher. Jack P “A Bridged-T An-
dio Oscillutn”, RADIO & TELEVISION
NEWS. June. 1451

8. Heliwmian. N P “Constant-Amplitude
Oscitlutor”, Elcctronics, July, 1951.
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Modernizing the SCR-274/N
(Continued from page 59)

for the final. The use of a stand-olf
insulator-tvpe r.f. choke makes this
easy, using the existing hole between
the 1625's for the mount, and the ex-
isting plate “B-plus” feedthrough mica
insulator for power connections.

Connect the parallel-feed as shown
in the top chassis photo and the dia-
gran, forming a conventional pi-type
network system, after soldering the
top of the coil to the top-chassis lefi-
hand condenser, and the bottom of the
coil to the top-chassis right-hand con-
denser.  (Positions as viewed from
front of panel.) Use bits of the former
tank coil wire for all this, since that
silver is hard to beat for rf.

The hole in the lower right-hand
side of the front pancl, due to the re-
moval of the dial assembly, cte., is an
ideal spot for the midget closed cir-
cuit jack J,, to which is wired a lead
from the final amplifier cathodes. for
keying the rig.

A % in. punched hole, to the right
of the mcter, provides for a coaxial
fitting, to carry the pi-tank output to
the antenna, which can be almost any-
thing, from a short whip to a fancy
array. (With some type of antennas. it
may be necessary to solder a .0001
ufd., 2500 volt mica condenser in paral-
Iel with the loading condenscer, RH
pi-net condenser, to get proper and
adequate loading.) In our case, we
can load to a hundred-and-fifty mils,
with approximately 450 volts on the
final, which was considered good
enough.

The former ncutralizing condenser,
shown on the chassis lip in the under
chassis photo, was not used in our
case: it can be left disconnccted.

Power for the rig is from a typical
junk-box job, using a husky 500 volt,

January, 1953
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ALES INC.

AN/APS-4
Airborne radar. New.
Complete o............cociiunns P.U.R
AN/APR-4
RECEIVER & TUNING UNIT P.U.R

BC.733-D LOCALIZLD

tuhe.b and crystal

FT.293 MoU
BC-732 CONTY
ARN.7 ‘Camplete in
SCR-269-G
BC-639
SCR-522
DyY.I
Recelvets (o 12 v,

VIIE,  Comblete installation.
Ior converttng Command

oberation.

12 V. DYNAMOTOR-

RECEIVER.
M.53.A )y NAMOTOR for alove.

Combplete with

in3
ul, 10X for 733.
1stullation,

Lomplete installatlon.
HIF TUNABLE RECEIVER 100-156 MC

AN/APS-6

Airborne rodar set. New.
Complete . .................... ...

RADAR TEST EQUIPMENT

Couibleto line.

What are vour needs?

MT.68 MOUNTING BACK for RTA-11.
R39/ARN.5 GLIDE AT NECLKIVER,
R57 GLIDL PATII RECEIVIR.
BC-63B-A I'REGENCY METER.
BC-376-H TLST OSCILLATOR
ID6/APN.4 LOKAN INDICATOR.
2 ‘It "OWER SUPPLY.
420 MC.
RATOR 254 358 M.
TR Ciystal control 100-156 MC.
ItADAR LT

ROJAPN.4 LORAN ILECEIV]

€ 7o

stages ot 30 MC. 1
tubes & .. gect

RT-34/APS-13 490 MC. TRANSCUIVER with

—
2 TRANSMITTERS

BC-457 (4-53 MC) and BC.458 {5-3.7 MC).

Conunand transmitters.  Shipment just in. Lim

ited quantity. Less tubes and xtals. Good cond.

EacH .$4.95 PR SET .$9.50

‘ala/

¥ amplifler strip, |ess
fon. With dynamotor.

$9.95

AN/ARC.5

R.28/ARC-5 RECEIVER 100-156 MC.
Wilh tubes. Tike New, Rn00000DbO0 $49-50
T-23/ARC.5 TRANSMITTER [0 156

MC With tibes.  Like New ) $47.50
BOTII UNITS FOR ONLY $92.50

SCR-625 FAMOUS MINE DETECTOR
For RrosDLCtors. Ininers, oil campanles, puuulj

erc. New 859'

WILE THEY LAST!

COMMAND EQUIPMENT (SCR-274N)

Used New
HELAY, Less ¢ond.$1.95

Used New

BC-442 ANTENNA BC-453 With tubes .............. $19.95
oit] LN g GO RATH = $ 395 Less Lubes .. .......,..... 14.95

oty T;i‘ﬁ'y’-vér?:'{:{:—ﬂ"l“&1311':‘°l‘ BOX 1.5 mc-213 90° ANGLE COUPLING UNIT. $0.95

CONTROL 110X .., ... . 2.5 FT-234 MOUNTING RACK for single e Evo
. NICAL DRIVE SIIAFT. ° raflgmitter . .. . 9 -

ME215 HECHANICAL DRIVE ‘SHIAFT. 205 FT-226 MOUNTING 'RACK ior 2 Com. dos

8C-496 2 POSITION RECEIVER mand Xmtrs. . . B
Eanthor Niox CE!VE! o, 2.08 FT-221 MOUNTING PLATE for FT-220 1.50

BC-459 l.ess tuhes ... ........ ... " 12.9% FT-220 MOUNTING KACK for 3 re-

8C-455 6-9 MC HECEIVER. With tules 9.98 14,95 ceivers = N 2.23
Less tubwes . F 7.98 FT-225 MOUNTING PLATE for BC-458 2.28%

BC-454 (-0 MC) With tubes. . 9,95 BC-456 MODULATOR. For SCR.274.. 450
Less tubes 6.9% Complete sel of 4 tubes for transmiter 1.9

24 VDC. Tums 1L,600 1.p.m.  Geared to 1,100
12 V. operation. Transmitter Iteceiver Antenna r.p.m.  Fxcellent econditlon. $9 95
loading Coll.  1%-10 M= 15 W P.U.R. KPECIAL U
ARC-4 TRANSCEIVER 234-258 MC RECEIVER

140-144 M. Complete with control hoX. tuhes. < r o i

12/24° ¥DC dynamotar with schenatle.  This le righbels ]Ik e Irece LT ynity $11.95

Declal reduction for whls wonth only. 332 50 schematie. New ... er e

Like new ..., f n {14 1, J S g 9 ..$3.50

MT- 101 ARC-4  New . -$1.50 Control ox ... 1.50

HS-1B WMEADSET.

HS5-23 HEADSET.

HS-30 HEADSET.
NEW .

HS.33 HMEADSEY. |
HS-38 HEADSET.

8.000 ohtms.
Fentherwelght Iy;w..
$2.49 USED

USED, ¢xcel. cond .

New

Hgh 1mps. New .

ow imp,  New.

BC-709 INTERPHONE
less bhatt.  With manual.
PE-101 DYNAMOTOR. Useidl.
€D-307 EXTENS
RS-3I8 MINKE,

AMPLIFIER. With tuhes,
NEW

Usved . A
BC-605 INTERPHMOMNE AMPLIFILER.

NEW Sl st ok o v . 13 COMPLETE REMBTE CONTROL BOX. "For a %%
. -13 com N L 8OX. Fo.
T-18 CHEST TYPE MIKE. With cord and plug. 2.75 Bgparite transcelvers. Wit IS 13 handset. de-
: . - - L L clhel tput meter KE - v
T-32 DESK SYAND MIKE. Good. used cond 2.75 AC opornted. HE eIl el itk i IO 29.50
LIP MIKE. Navy type. New.........,...... .98 FL-B RANGE FILTER. . . oY 1.95
, ‘TURSEISI TUBES! TUBES! TUBES! TUBES!
161 .519.95 304TH .$8.95 5CI) $4.95 317 $2.25 5 2.25
18AP1 2a.95 A04TL 895 AR 4.95 iipio 49 e ¥
16LP4 19.95 B30-T 2.75 SFI'7 2.25 211D 63 0001 .99
MP-22 MOBILE ANTENNA. MOUNTING RACK. IN-4A L R TUNING METER. ed . -% 3.98
Complete with hardware. New. ... .....% 3.98 FL-S RANGE FILTER. .. . e ke S H
Tu-.}", -rup_cmlc. UNIT. (2.3 MC.) For 5C-293 e 15»}33;cnno SET TELEPHONE. NEW ..., .. 7.7%
L O 3 8c- 75 MC MARKER BEACON RECEIVER.
1-70 -‘S** JUNING METER. NEW. | . p -$0 Completa wiih tubus. o, C" M= -R.
WOBULATOR. See p- 43 Dec. '51 HADIO NEWS 5.98 FIELD TELEPHONE. FF-B. Complete BR AN
B8€-1023 75 MC. MARKER BEACON RECEIVER, NEW. SPECIAL. ONLY... . 30
Tur:om;;rleu- wcl;ln nll_lrm-s. r‘m’\ E: 2:1{!;: N;‘\ Bi¥aBa 10.95
225 TUNING UNIT. (1.5-5.2 MC.) For BC.22,
Xmir. Used wland (i . ¢ soemesdmib iimdlid 95 COMBO
BC-624 VHF RECEIVER. Freq. range 100-156 MC.
INDUSTRIAL CORPORATIONS dove. "Usca “gond wonm, "V _conversion €19 gF
dope. Uscd, good cond, .......... .
BC:625 VMF TRANSMITTER. Freq. range 100-156
We carry one of the most compiete ftocks In U. 8. MC. Less tubes & crystals, with con- 95
Sha Mirerr® Eienis Equtiment, Teat, Equin frec BOTH THAEM I TER G gonditlon . S12.
A i : ¢ 3 NSMI 3
cata lopue, Por’ Sol WANTMITTER & RECEIVER.  g9Q gf

$5.00 MINIMUM ORDER ACCEPTED.
residents add tax with remittance.
EQUIPMENT WANTED!

All

% deposit requin

itens subject t

flighest prices paid 1or atl types

ARROW SALES, INC.

All shipments F.O.H. warehouse, (Calif.
¢ Ity shipplng instructions with order.
Vic Gear!

7460 Varng Ave, Dept R

North Hollywbod, California
POplar 5-1810

Cable Address: ARROWSALES
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3 HHBHHNRRHE | 200 ma. power transformer, dual | — oo
¥ 3% 1 chokes, and two 8 ufd., 600 volt con- FL-8 FILTER ‘;N:;f :
B : ; =
: ReE densers, with a VR-150 (0D3) for the | AND oilkis
" : regulated 150 volrs to the oscillator. "FILTER FACTS" $I25
' \ 3 [ A recommended supply is shown in the BOOKLET ®
] ) . diagram, with pin connections shown
o "
g as used by the author. A five-wire CONDENSER TESTER
. . 3 cable handles things nicely, and we l; l‘)nle of Ollr.lllf I:hsellers!
. . . seful, versat H at
. A simply soldered the wires directly to fuern: 1 il FEum’ S|r.:||l.I);1:l::
. the socket on the rear chassis dl'Op, ensy (f‘r:'hrild in I;x s than an
’ . atif | using a Cfnch plug for the power sup- {',::r';.n.nwf«:‘ii‘::.r:t;“:;r i?ké
. | ply chassis end of the cable. mlt-s:r- Will test any paper.
‘oo , . . . - eleetrolvtic. mica or il eapacitor from 50 mmi.
EEE If :'.111:\ dlfﬁcult’_v 1S e.ﬂCOUnTCI C(l m to 50 mfd. Self-contnined power supply and neoan
I3F | resonating the final with your par- bulh indlcator with socket and bezel. Urilled
) 1 | ticular antenna set-up and loading | metn! eablnct, Camplete Hn e
| 4 . = - - -
\ | condenserr capacity used, short out 1 U.Y LIGHT SOURCE
o - . .1 ¥ a7 . H -
E d[)I)IOKlT.]]fnC‘_\ five turns of the pl'net 8 watt ultra-violet light source. In kit_furm in-
E | tank coil. The final resonating con- | | etuding Syivanin back.light tube, (for U-V licht
- R _ in the 660 Angstrom unit region) hallast, sturter,
. denser will then work nicely. To those | mounting (nun-t-l, = U, line  cord/plug, Biari:
- Ly . . i W . structions. jnvaluu [}
Y- not familiair with this type tuning net, Ivlc‘?::o.ls.ml:r:.-“.‘ 'I-l-r‘.calz Arpn. ome workshap, ete.
eyl g | a review of the l)el:tl_nent chapter in l Lo e i lvss outer housing) . . .anly $4.95
.d3 current “Handbooks" is recommended. FONE PATCH!
= Brieflv, the input condenser is the " S
| ) Now available. the superior
resonating one, by which the plate e ";R-rﬁmm nh|nm- paich.
4 g A . *rovides  yon ol exact
E | current of the 1625's is dipped, and \hnt Sau need 10 patch yonr
L the output condenser is the loading DI IR AL S
2 i -1 . a1 pedance input itable for stl ke. Both hi 1
| one, by which the current drawn from WY Smpedance s 1 insire Droper match to
: the 1625's is placed at a desired value. | your particular receiver. Unit is Con‘l)plele— sUre-
E Itisa s'tmple, cﬂiciem means 0[ power fire'" ready to 2o to work for you nly $4.95 ea.
. transfer, and has the happy faculty ' NOVICE TRANSMITTER KIT
. P . L S A two tube, crystal controlled trapsmitter covers
» of giving a wide range of impedance | ] ine .sunlm I 0 klcs) gD T -l.sm later
o . r a ha :, 20 to 160, i it
. matching. l:?ln|:|tf‘|| :‘y;us‘ nnh-’nmu". Uw‘:;sﬁp\l'ﬁc?\‘l‘ll:l e(gl.(l:‘.u“"tﬁ
: It has been found in practice that B e e andlleruatalS .$9.90
° i N Matching Power Supply Kit. . 9.90
a!_most gpy_ setting of the final pi-net | | 5S¢0l Giedie Tty 108
will deliver an almost constant power {:uhe‘klm 2 ..,._.;.,,[ e 3358
. 3 b y (5 w
to the antenna, with a wide {requency | '—’”‘—’“—";‘Eﬁﬁ%ﬁ_ﬁé
range covered on the oscillator tuning Mininture t¥pe (132" overally SP-ST contacts.
condenser. giving virtually one dial Cail resistance 6500 alme. (2 ma) An exedlont
. L » relny  for veoice control or molel np[llnc:\l[uns.
control, but al]owmg any loadmg de- $2.50 ea. Manufacturers write for quantity prices.
sired on the final- -a desirable condi- SPLINED TUNING KNOB
tion. FOR 274N RECEIVERS
The rig packs quite a wallop, the An exchizive O-R ioem criba,
rule-of-thumb light bulb test showing BO-aT¥] om) other ZIuN re'3
. N . CrLVers, L H P
a full 40 wattls going into the antenna, e . Only .+ - 89€ en.
which can make quite a noise. We TRANSFORMERS-CHOKES:
feel the equivalent rig, if built from 25,012 225 am. 03 @ BA. BY @ 3A
scratch by the ham. would entail a Mgy VLoV, B ce AC ek S 1ol ga5 e
considerably larger monetary outlay, | | ———————— S :
. alati T - =1 8.
and much more work. So all in all the | G e T o PR
SCR-274. in its modern garb, has . imb.  Only =3i1.80%en;
proven to he. for us. the answer to a [t nsfurmer r. 117V AC. Sce. 120V,
’ long-felt problem. For a small auxil- blgmBe V.t 2 2mns
Sarv 1 A 1 3 o 4 220-0.920 T40-0-T10 AC @ 200 ma. I'ri.
la.'l‘\ Eg Lt s 1’(10a|‘ and for the be 15V, 50 c\r:r’-" AC. l‘JDrizh! shielied ."'I !'"
ea erg ginner or confirmed low-power c.w. cellent for A07” Only $10.80 e
l man we feel it is pretty hard to beat. | V. 254, Iri. 115V, 60 ey, AC. A real rugped Job
_3 @ m\‘l fgr :1:)-‘!‘I,—4-2.’,0.'\ ete. Limited quan
56" ! t Iy 3.50 ea.
. . |
There is an applica- ; SV & 108 AG. 10.000V insulation, i 115V
'lon f°r every Oxford Al & 5 2 only $3.39 .
=150 15 6.3 @ 4A. 6.7 A
SPeOkEI' ...and an « 4 S v (R ll‘n\.r':licyf AC. ‘1,.|-" &7 950
| 0-0-450 » 200 . Pri. 1158V, 0 ev. AC.
Oxford Spe:::ker- for ' B850 G0 Th s I hicided aima.
every application. ’ P
Ca I : 350.0-350 @ 350 ma, 6.3 @ 10A. 5V BAL
g | 1.! J e, 116V, 60 evele. Onl $8.95 ¢
\
pte g | l/\ % 110V, AC POWER SUPPLY
} 11 \g| FOR ANY 274-N RECEIVER
] \ a Juat plug it into the rear of vour
ELECTRIC - Z74-8 RECHIVER L.
A Gome. with AL parts Rrams.
CORPORATION \ ets 21 va e B e, Na Miring
£ han & o i |7 !slnl\ ned eszp My e 1}
. " 1:N re nly $8.95.
3911 $. Michigan Ave. a= I far 274N .ce..xf ri. 110V
3 q = A . 2av GAL Ree 1
= Chicago 15, 1llinois :EE 0 B2 L o - $1,95 ea.
-9 :2: = e
I;PORT:ROBURN AGENCIES, :EE: AN price 3k e withoit 'vn
NEw YORK CITY FFH e & alll \oRlitus
) B OFFENBACH-REIMUS
3 e . . 1564 MARKET STREET
t nasssssete No. no. Ed. the other way! SAN FRANCISCO, CALIF.
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U.H.F. Antennas

| (Continued jrom page 38)
L o

nected as shown in Fig. 8A to the end
of a transmission line and power is fed
to these stubs by the line, very little
radiated signal is obtained. This is
due to the fact that currents of oppo-
site phase flow in the stubs (as indi-
cated by the arrows) and their fields
effectively cancel each other. Only in
the small end sections (labeled Y) are
currents in-phase and these radiate.
However, the lengths of these end
wires are small and very little effec-
tive radiated power is obtained.

It has bheen found, however, that if
a half-wave slot is cut out of a metal
sheet, as shown in Fig. 8B. that the
non-cancelling currents in the Y ends
of the slot circulate about the entire
plate and now we have a fairly effi-
cient radiator. With a horizontal slot
we get a vertically polarized wave.
Since tetevision has standardized on
horizontal polarization, a vertical slot
would be required.

While the discussion has centered
about the slot as a radiator, identical
results will he obtained when it is em-
ployved as a receiving antenna.

The impedance across the center of
the slot is on the order of 500 ohnis.
This gradually decreases to zero at
either end. Hence to properly match
a 300-ohm twin-lead line to the slot, it
would have to be attached to the slot
by connecting one wire to one edge of
the slot and the other conductor to the
other edge. One conductor may Dbe
bonded to the metal sheet. if desired.

The radiation pattern of the slot is
similar to a dipole antenna. However,
il the slot is cut out of the side of a
cylinder, as in Fig. 8C. rather than
out of a plate, the radiation pattern
tends to become non-directional.

B. Helical Antennas. The helical
antenna, Fig. 13, mayv be looked upon
as a form of loop antenna. In fact,
Kraus points out that it is related to
the straight wire (or linear) antenna
on the one hand and to the loop an-
tenna on the other. If the helical an-
tenna were emploved for signal trans-
mission, the energy fed in at one end
would be “fired” out at the other end.
This is shown by the radiation pattern
in Fig. 14. The energy is brought to
the antenna by a coaxial cahle. with
the center conductor connecting to the

Fig. 13. A helical television antenna.
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AIREX
630 FA

The CHASSIS That Tel-
evision Engineers and
Servicemen Are Buying
for Themselves . . .

This amazingly advanced 32-tube TV
chassis is years ahead in engineering
and gives you the ultimate in TV view-
ing and listening pleasure. To assure
you trouble free TV our engineering
staff has incorporated into the "630
FA" design the experiences of hun-
dreds of TV servicemen and engineers,
Receiving range includes stations up
to 200 miles away. Nothing has been
spared to bring you the finest of TV
chassis, Only the best and most ex-
pensive parts are used. There is no
other chassis that compares with the
"630 FA" * for fringe area reception.

*

® 10 WATT push-pull audio output. Frequency
range from 60 to 12.000 cycles & Link coupted
Standard Coll Cascode Tuner prevents radiation
® Retracc Blanking Circuit allows you to rajse
the brightness without the annoying vertical re-
trace tines ® Heavy duty front focus control e
Automatiz gain controt potentiometer allows ygu
to adjust the thresheld sensitivity as low as 4
microvolts & still keen the futt 3MC band width
* Separste high & low frequency syne am-
nlifiers e Set aligned for 21.75 MC. New Ham
band will not interfere e tmnroved fused high
voltage pewer sunnly gives full 14.5 KV under
lead & Will handle all nicture tubes up to 24
inch with full sweep o Imnroved video ampli-
fier has a gain of 32 & All moulded plastic con-
densers give long life & trouble-free oneration
e Easily adapted to new UHF statlons in 2

ONLY AT AIREX...THE MOST
POWERFUL FRINGE AREA
TV CHASSIS MADE

Tube Mtg. Brackets $6.50

. 3 MONTHS

Mt

RMA

’ GUAR.
ONALL
PARTS

Chassis

r. L
1t.C.A.

THE ONLY CHASSIS WITH

PUSH-PULL AUDIO OUTPUT AT

164°°

Complete with
{F
AND FREE SERVICE MANUAL & SCHEMATIC

lLess C.1
ind Bracket

12 ROLA Hi-Fi
ed. Tax Incl.)

Tuhe

Speaker

v CHECK THESE EXCLUSIVE FEATURES Vv

minutes by just changing a strip in the tuner
* Extra heavy duly power transformer with
large safety factor ¢« GCB6 tubes in video IF
to give full gain e Extra filtering in power
sunply for hum & ripple free oneration ¢ Color
connection on chassis which is adantable tg the
cathode follower circunit of color converter e
Phone Connection & switch an chassis allows
you te play your phonearaph or tuner threugh
the built-in 10 watt hi-fidelity amnlifier ¢ Ex-

tra heavy duty focus coil.

which runs

tool ®

Tuner ¢an he remoted up to 25 feet o Full
focus cosine yoke.

ESPEY FM-AM

12-TUBE CHASSIS
with RCA 12" 201S (| Speaker.569.50

AM TUNER CHASSIS FOR “630"

Fits in well of chassis. Comelete with
brackets. tubes & instructions. Easy to
install. Limited unantity.

$1695

BARGAIN SPECIALS!
BRAND NEW

® TV Telescopic Mast complete
with hardware, quy wire and
base 30 ft., $14.95; 40 ft,
$19.45
¢ Alliance Antenna Rotors
$20.49; Directional, $26.29.

BOOSTER

Deiuxe

syon

® Standard coil contact clean-
ers. Self.cleaning action. Set
of 4 st cosk B $1.50

gain, low noise.

Save 90%—Brand MNew
in Factory Sealed Cartons
SILVERTONE
PORTABLE AMPLIFIERS

Complete with carrying up
case., 127 speaker, micro~ 280 Ha RS
phone and cable. ¥
" 10 Watt. .. ... $42.50
® watt (Tu {[l]

3
$74.95
$109.95

cail,

$1195

NCWY. fm,mr‘ n-mm & fully

ts nnm!

€ WI[ )ul notice. No rm taxes g ,,4
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REGENCY

MODEL DB520

¢ Garrard KC80 3. speed changer
with astatic turnover cart STANDARD
$42.30 CoIL
® Presto Call Intercom—2 units, CASCODE
with 100 fi. wire. $24.95 TUNER

Coemplete with tubes
& instructions. High

52397

SAVE 50%
RAM CON-
VERSION KIT

to & u\:ll-ldlﬂﬂ
uv Hy-

e
yoke. Special w-d!h

LOW resistor,
Complete with sche-
matic. Reg. $23.95.

Tuarante ol Nl
2
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AIREX RADIO CORP

171BP4

16" and

20” TV tube 34.95
Ring & Sleeve for 24" Tube

TV TUBE EXTRA
FACTORY NEW

..... $21.95

$7.50

177. . .$4.95

20" and 21" 57 95

STANDARD BRANDS

1ST QUALITY—GUAR. 1 YEAR

21" TV tube.
24" TV tube.

339.95
64.95

TV GOLD PLASTIC MASKS

FOR CUSTOM INSTALLATION

$14.95

styles.

For

Mahogany, blonde, etc.

Complete Service Manual
or Super 430DX—$1

"630FA"

38 BARGAIN-PRICED CABINETS
FOR THE 630" & OTHER CHASSIS
Send for FREE folder and price list.
line table models, consoles, consolettes
and TV-Radio Phono combinations. Many

Full

-

Iowpr

HI-FI

AUDIO EQUIPT.

SEND POSTCARD TO BE
PUT ON FREE MAILING LIST
c ders filled
i 15, It lnm-- C.0.
atl OPS 3

win_rocelbt of eert
0.u i

SEND FOR FREE NEW TV PARTS &
CATALOG

k!

171 Washington St,, N, Y. C. 7. N. Y.

Phone WQrth 2-4029
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your fi-fidelrty
problems with

CONE
SPEAKERS

" ITY!
_HIGHEST QUAL
H owEsT COST!

MODEL 6201 — COAXIAL
SPEAKER SYSTEM. Now gen-
erally ocknowledged o be
industry’'s finesl volue in o
high quality 12" speaker.
TRUE coawiol dual fonge
system c<omprising clean
sounding woofer with heovy
exclusive Alnico 5W magnet,

DRIVER TYPE tweeter with

3 “Reciprocating flores” wide

) angle horn, and BUILT-IN
crossaver network complele
with "Balance” control.

o

DIFFUSICONE-12 — WIDE
RANGE WIDE ANGLE 12"
SPEAKER, Exclusive “diffusi-
cone” design utilizes the bene-
fits of dual-horn looding, rodiol
proiection and diffroction prin-
ciples to ochieve unsurposied
quality and seund distribution
from o single unit speaker,
Enjoy full fidelity ANYWHERE
in the reom . . . of o surpris-
ingly reasoncble cest.

DIFFUSICONE-8 — WIDE ANGLE
8" SPEAKER. Some as the Dif-
fuscione-12 except in 8" size.
Remarkable fidelity and ex-
ceptional sensilivity ond pawer
handling capacity make thit
atruly autstanding eight,
Ideal for use whers space is
limited, and is also o perfect
selection for a mid.range
spocker in 3-way syslems.

-

MODEL 6200—EXTENDED RANGE
12" SPEAKER, Designed for gen.
eral applicatians, <epable of high-
|y efficient FULL-BODIED response
throughout the operating spec-
trum, May be used with equal
facility te improve commercial
rodio, TV, phano sets, high
quality saund re-infarcement in
night ¢lubs, c¢hurches, schools,
etc., or as o woofer. The 6200
must be heard ta be appreciated,

\

MODEL C-15W—DUAL IMPEDANCE
RANGE 15" WOOFER, Brand
new low frequency reproducer
embadying many exclusive od:
vonce features. [1s superior re-
sponse and ccoustic output is
due, in part, to a newly
University-develaped cone and
voice ¢oil suspension system
permitting the greotest oxiol
movement ever achieved. The
incredibly low distortion resulls
from & new magnet assembly.

There is o UNIVERSITY Tweeter for every
opplicotion and pocketbook. Write for descriptive
illustrated literature. Address Desk N-12.

. '?
LOUDSPEAKERS 7 INC

80 SO. KENSICO AVE.. WHITE PLAINS, N. ¥

128

L €O

Fig. 14. Helical antenna radiation patiern.

end of the coiled helix and the outer
conductor attaching to a reflecting
sereen. For reception the same type
of response eurve obtains.

Helical antennas can also be center
fed with a balanced transmission line,
and now the radiation pattern extends
in more than one dircetion. As might
be expected, the number of turns in
the helix. the distance between turns
(i.e., the pitch of the helix) and the
circumference of each turn all will
affect the responsc pattern of the an-
tenna. In gencral, inereasing the num-
ber of turns causes the beam width to
beconie narrower; increasing the pitch
or increasing the turn circumference
will have the same effect, within limits.

The response pattern for a helical
antenna shown in Fig. 14 holds true
when the circumference of the helix
turns are on the order of 1 wavelength
at the operating frequency. If the hel-
ical antenna becomes small and com-
pressed, the radiation pattern closely
approaches that of a half-wave dipole.
This latter application is not desired
for TV reception.

The helical antenna has a broad-
band characteristic, enabling it to be
used over a 2 to 1 frequency range.
By the same token, the input imped-
ance remains fairly constant over the
same range.

It might be of intcrest to note in
passing that when the helical antenna
is used for transmitting, it radiates a
[ circularly polarized wave. Now most
technicians are familiar with verti-
cally polarized waves and horizontally
polarized waves. In the former the
eleciric lines of force extend up and
down and in the latter they extend in
a horizontal direction, or from side to
side. In a circularly polarized wave,
electrical lines of force may bhe con-
sidered as existing vertically. horizon-
tally, and at all angles in between.
This can be readily demonstrated by
taking a dipole antenna, holding it in
front of a transmitting helical an-
tenna, and then slowly rotating the
dipole. The amount of signal picked
up will remain constant as the dipole
is rotated through a complete revolu-
tion of 360°.

For reception, a helical antenna will
receive any signal, no matter what its
polarization. (There are several excep-
tions to this but they are notof interest
in commercial television.) This is fre-
quently advantageous because while
television signals are radiated with
horizontal polarization, this may
change before the antenna is reached.
A strictly horizontally or vertically
polarized antenna might therefore not

adequately receive all the available
\ signal. A helical antenna, however,
will.

(To be continued)
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PLATT BEST BUYS!;

-, NATIONALLY Famous X
- SIGNAL GENERATOR

rreq. Coverage on lllndamcw*
\. [|1ats: 150 KC to 1700 KC. 1.3%

10 102 megs on 7 calibrated ¥
harmenics. Complelely wired o

*
*
*.
¥
*
*
*
w & lested—tready (o& operas
* ] 24.95%
: SPECIAL? *
BRAND NEW!

:TUBES JAN! BOXED!
* 1822 69c | 100h ..., 49¢c

1Bza \83.7s | 1ian oo20c
: 031 f3c | 2278 110888

2C24 04T $5.95
¥* 3620 316A [29¢

3 2 3718 . 29¢
W 3C24 388A 15ac
i T
* 7 720A 99¢
X it ShiE
* i K11 29¢
% 3 . 813 i7¢

ELECTRIC MEGAPHONE SYSTEM

For Rural Areas, Hotels, Commercial
Steamers, Ball Parks, Etc.

U. S. NAVY Type PAE-1 Electrle Megaphone equlp-

W ment is duesagmcd for volee reliforcement in much the
ame manner ax. but Lo a greater degree than. the
famitlar acoustic megaphone. Consists of Megaphone *

% Unlt (which combines a microphone and reproducer In

o single as cimblil. Portable Amplifer which electrl- W
cally amplities the output algnal of the

* xcction of the Megahhone and fecds

136 3 0 2 0 2 2 3 o 0 o

% Immediate Delivery—Send 25%%
*devs. All shipments F.O.B.. N.Y
*

deposit on
- T
add sales tax to your remlttance.)

C€.0.0. of+
(N.Y.C. residents

al to the re,x ucer section, Charging liack for res
« sing the sell-contained swrage bailtery of the port- o
able amplifer. BRAND NEW-—A TREMENDOUS VA UF!
& DIM \‘\"I'.I.{-\':‘l()N GIVEN AT EITHER OF $149.50 4
* STORES 5 *
* SCR-274N ¥
COMMAND /%
: and :
ARC-5 . -\ &
X EQUIPMENT o *
i EXCELLENT *
RECEIVERS USED USED  NEW
* *
% BC-453— 190 (0 550 KC $29.95 49.95 4
BC 4543 10 6 MC $12.95 19.95
% BE455—6 to 3 MC 9.95 1195 16.95%
X g TRANSMITTERS ” ss:
A-958—2.1to 3 MC .

Jr BC-458--5.3 to 7 MC 7.95  9.95 17.95%
X T v R it
- 0 9. 3
:T 15 ARC 5500 to 800 KC 29.95 ¥
+ ADDITIONAL EQUIPMENT *

BC-456 Modulator 2.49 2.95 5.95 w
W BC-450 Contral Box (3 Recewer) 1.49 1.95 275 g
N BE a5 Conteol Box (Tramsmitteny ~ 1.29 179 2394
X BC-442 Relay Unit (ANT) 239 289 3.69
T U (8151, 3 1.2 I
i Al g
¥ Flexible Shalting with gear to fit Tea *
receiyers -
:3 Receiver Rack 1.79 2.29 2.98 :
2 Transmilter Rach 1.69 2.39 1.97
% Single Transmitter Rack .97 %
+ DM-32 Dynamotor for Command Set. 3.95 5.95 %
Y D33 Dynamotor tor Command Set 2.95 3.95 %
* Mounts for 2 Trans. Rack, 3 Rec. Rack, +*
* Moduiator. & Antenna Retay Unit 1.95 *
* *
* LIMITED QUANTITY *
% COMMAND SET BC-455—6 to 9.1 MC. Exccllent. 0504 *
combletely whed—a few minor parts includea reaulre o
:n ~embling. Instructions Included. oRLT *
*
: COMMAND TRANSMITTER—Navy dud Ariny Type—i (o ¥
*C;UmAﬁTl'"ll‘“% cumplcte spare parts—LINITED "@@8 QB o
*I“_._—"'I_—_"—_'—_———_—l*
* HEADSETS |x
*I NS-33 low Impedance with cord I:
:| and ‘piug. vsed. fine condl-_, o
1523 High i ance. BRAND
Rt T Sl b
*| A8 low impedance | BRANT |:
wit! onr ads, O
* | ana PLAd plug Ern oossa3e | Y
* ! 11S.33_RRAND NEW—Western Electrle 5.95
d| ED:a0TA Corda. Gt NEW. .. ...ooo oo 89 | &
11-14/0 high impedanee.  Includes two re. +*
*I cewving units g 8 3.95 |
% ! 1816 high Impedanee—used . 2.a9 1%
*—— = e e S e d &
* MINIMUM ORDER $2.00 :
*
*

TPLATT ELECTRONICS CORP.:

* Dept. A, 489 Broome St., N. Y. 13, N. Y. &
* PHONES: WO 4-0827 and WO 4-0828 %

* BRANCH STORE: 159 Greenwich St N.Y.C. *
*************************t*
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r_ Vibration Pickup ' )

(Continued from page 49)

been completed, the unit may be tried
by holding it against a safe or piece
of machinery. Power should be on,
and volume turned up.

Any noises within the equipment
should be readily heard in the ecar-
phones {(as the combination lock is
manipulated. or as machinery is oper-
ated). The tone control is manipulated
for easiest interpretation of the vi-
brational sounds heard. The ability
to interpret the various sounds heard
and to properly adjust the “Volume”
and “Tone” controls will be gained
with practice in using the instrument.

If the instrument seems to be wealk,
first check the batteries. Also check
tubes and all connections for possible
errors.

Check the operation of the amplifier
alone by disconnecting the pickup
cartridge and holding your finger on
the input grid. Hum, clicks, and other
noises should be heard in the ear-
phones.

If the amplifier is operating prop-
erly, but the unit still seems to be
wealk, check the condition of the cart-
ridge used. Also experiment with the
cxact location of the probe along the
case of the crystal—sometimes the
sensitivity may be doubled by taking
care in locating the probe position
with respect to the cartridge. There
are no general rules for selecting the
best location—this will vary with the
type of cartridge used, and must be
determined experimentally by trial
and crror.

When the unit is used to listen to
vibrational sounds, it is often possible
to select the particular sounds desired
by experimenting with the way the
probe is held against the machinery
being checked. In some cases better
results arc obtained when the probe
is held at right angles to the machin-
ery housing; in other cases, holding
the side of the probe against the hous-
ing will give better pickup. The pres-
sure exerted in holding the probe will
also affect the pickup. Again, experi-
ence and practice will best enable the
user to develop the proper techniques.

ORDER BY

MAIL FROM

WHOLESALE RADIO

Low Prices ¢ Complete Stocks « Fast Shipments

SNYDER TV ANTENNAS

Your
CNoICE

Reg. $4.95
CONICAL
ARRAY

8 ni-iensil
oy clenients.
<u lor m-kk-l X4-14 less

All ch’mnorr

® in Lats of 6,

9 Models may

be eombined

gach for auantity
discount.

e —

TR

\\'—;,
— \
Y\
e Reg. 54.95
Reg. $4.39 DOUBLE V
HI-LO ARRAY TV ARRAY
2 folded dlnok—s (hl & IaJ L-gain for fringe arcas.
with reflector: The best 4 ll‘i-lcns]l " aluminum
atl _ohannel mlfle«l ulm.le alloy elements. 2 alumi-

All Directional TV AERIAL

Same Clear Pix as Motor Rofaling Aerial
Systems Costing Triple!

FOR FRINGE AREA

COMPLETE with three 314 i
masts. 75 1. 3 cond <
cable. Beam sclocior sw, o

zuy rings and mounting

Flectr lv heams com

plote :m( r«'u:-fmn 10 ive

clear pic fnnels
You ¢hoose uln.'cuon O\ Y
direcironic selector sw, N -
s -

tensil duuhlo :IIID aly.
'nh um elements

-599 ;ame 45 TX-599
Ic;g mnsls. Guy rmg &

/‘ ¥ L a9
Model
mtg. bas TX-599

anywhere near tils cxeup-
Hontlly low price.  all-
less niast

num allny 1 Crosstirins,
(ummelely pre-assembiled.
Alodel Ai-55 less mast.

YAGI TV ARRAYS

For Fringe &
Ultra Fringe

Highly directional and
closely tuned to each
channel. (‘uts Interfer-
ence and noise 10 a
minimum. Five ele-
ments: ole folded di-
pole, three directors
and one reflerior. 1n
dividual array for ench
channel desired.

_—
LOWEST PRICES ON TV ANTENNA ACCESSORIES!
STEEL EKTENSION POLES. Weather tronn-d 300 OHM TWIN LEA
10 !i lung, M Straight eng $1.95 Per fi. 2%%4c; 1) n. $1.95; 1000 ft, 17.50
3 loi n-. ll-. Crlmpod end: 1.19 DoOUBLE POLE DOUBLE THROW ler: SWITCH .48
CHIMNEY MOUNT nnac RMS LIGHTNING ARRESTOR. Made A-3.
Lomplete with slrm Pr 1.59 smn-llr.. OF drpren 3¢HY nh ine UI nhpmved .59
HEAVV DUTY MAST BRACKETS wa.2. ENNA walLL MOUNT
Ady. ta IR frem wall. Pajr. 3.75 I'AM-I for sles ﬂz di. 6% from mast
AN'.‘_I'IESN:JA s%';“ﬁ-:ﬁ: sEc"(Almu’num PAI Il ( Pa rl . . foe 1,18
GUY wuyg. 6 alrnded " = ’ . fmrAn Tl Rl LalCly m. 12, . 1.89
30 Feet - e o K = G -39 TIE RODS [or stackin 2 Yngl arrays.
24 intercunnceted 50 M1, recl 1200 i 3 6.00 Specify It or ﬁ
VTVM Kit with 772" Meter PRECISE RF-AF-TV

Precuse Deluxe Model 907

| & m 83898

| o
- Factory
Wired $57.98

e mounted for vertiCxl Or horlzonu
pv-‘md )m.--l 1% ecramic reslstors: ambhenol o
i separate § V AC seale. 'l'uben GALY, BXJ, BSNT;
l- e zere 1just; si' Yo" meler for more accurale
readin;rs. Complulc ul cornlruﬂloll I-ook batiery. and
wnt lc.m Ne: 0.3 54
MI - 1004 EY 0-5-25-250-
(l(nl o x1 g IHIu 000.

Tom —2 to +55 DB

MARKER GENERATOR KIT

FUNDAMENTALS
THRU 110 mc
O—me on
HARMONICS

Audlo: 20-20.000
cycles. Cathwle fol-
lower oulpul v1rl
able Per cenl madu
hllon su-lmlmz At
Lenuator. xternal
Mndulmlnn S]-eoch
'|m|l||l\or Crystal
marke
630 K Kit

Wrth preassembled
RF head. 630 KA. 38_".5

e 635 w " 53.95

"Precise” Umversal AF Sine Square & Pulse Gen.

$33.95
S5 833,50 fiiy s $52.50

Address Orders to Dept. RN-1

WHBLESALE RADIO

3N w,

For Removing Insulation from

®Fits in Tight Spots

® Cuts us Well as Strips

® Speedy, Efficient, Rugged
® Tool Steel Blades for L-un" Li
S INSTANT Adjustment to A

The simple design and fool. -proof operg
dnspensable for electronic technicians and
is merely to bite inta the insulation, twist,

THE

IMORE ST.,

Designed for the Electranic Industry

Write for Free FYI Bulletin

PARTS CO., Inc.

BALTIMORE 1, MD.

Wire and Cable

E(onomltlll'
(e

Il Wire Sizes $1. 95 net

tion of STRIP-IT makes Ohu a tool that will bacome in-
assemblers. Held in the palm of the hand, the aperation
pull, and the wire is reody far the terminol connectian,

The sliding adjustment bar is set with o vuu:h of the finger. STRIP-IT is engineered for thousands
of operotions, using only one set of blades.

SEE YOUR LOCAL DISTRIBUTOR, OR WRITE

C

and

MANUFACTURING COMPANY

Narmaon R, Moc Innis, 1430 Mass. Ave., Cambridge, Mass., Natienal Soles Representotive
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Money Makers NEW TV PRODUCTS
on the Market ...

For 2-Way Radio
Service Engineers

Make sur¢ yours is a money-mak-
ing business! Don’t be stymied
with “limited-range’” trequency
and modulation-measuring equip-
ment. Lampkin instruments allow
you to pick up exXtra accovnts at
additional frequencies, with no
further investment!

The Type 205 FM Modulation Meter
For Multiple Mobile Frequencies.

The Type 205 FM Modulation Meter meas-
ures peak frequency swing duc to voice
modulation of FM transmitters, as required
by the FCC. Indicates 0-25 KC. deviation.
Instantly tunable to any frequency from
25 MC. 1o 200 MC. Simple to use. Direct
reading. No charts. No tables. $240.00.

For Any Number of Frequencies,
AM or FM. The Type 105-B
Micrometer Frequency Meter

The Type 105-B Micrometer Frequency
Meter measures center frequency deviation
on any number of transmitters, AN or FM,
from 0.1 MC. to 175 MC. The accuracy,
determined by over 500 field tests, is con-
servatively guarantced better than
0.0025%, surpassing FCC requirements.
Readily checked against WWV. $220.00.
Return coupon TODAY for complete liter-
ature.

LAMPKIN LABORATORIES, INC.

MFM DIVISION
Brodentan, Florida
ey — - — — — — — — — -——

LAMPKIN LABORATORIES, INC.
MFM DIVISION

Brodenton, Fiarido

Please send me
information on the following Lampkin- designed instru-
ter

plete wechnical literature and delivery

]

|

i

|

I Type o5 FM Modulation Meter
| Type 105-18 Micrometer Frequency Merer
|

|

|

[

[}

Zone Stare

— e e v e -

|
I
|
|
1
i
i
|
1

A

SYLVANIA 1953 TV
Among the new receivers being in-
troduced by Splrvania Electric Prod-
uets Inc., is “The Lexington”, a 21"
deluxe combination, AM and FM radio,

| and 3-speed phonograph.

Designated as the Model 178, the
new console leatures “HaloLight” and
the company's “Stratopower 508" chas-
sis. The cabinet is of hand-rubbed
mahogany vencer with rosewood
grained doors. The model is available
with built-in all-channel uh.f. recep-
tion.

Two wood finishes are offered. with
the mahogany finish being designated

| as the Model 178M while the blonde

|
1

|

finish is known as the Model 178B.

"PICBOOST"

C-B-€ Electronics Co., Inc, P. O.
Box 1556, Philadelphia 5. Pa.. has in-
troduced a new scries of picture tube
brigliteners which have been trade-
named the “Pichoost Pacemaker”.

The new unit is said to restore new
tube brilliance, for periods up to sev-
eral years, to any size or type picture
tube. Other models in the series will
permanently relieve heater-to-cathode
shorts, thereby restoring brightness
control, according to the company.

The “Pacemaker” can he installed
within a few minutes, just by plugging
in. No soldering is neccssary and no
117 volt a.c. lines are uscd.

The four models currently available
inelude the Models 1F and 2F, which

restore brightness to dim pieture tuhes
in parvallel and series circuits respec-
tively, and the Models 3F and 4F to
relieve heater-to-cathode shorts only
in parallel and series circuifts respec-
tively.

STANCOR TUBE BOOSTER
Standurd Transformer Corporation,
3580 Elston Avenue, Chicago 18, 111i-
nois. is in production on a CR tube
booster, a compact, sclf-contained de-

www americanradiohistorv com

vice designed to add months to the
useiul life of a television picture tube.

The tube booster, P-8192, can be
used with all electromagnetic picture
tubes irrespective of size, where dim-
ming is due to low cathode emission.

Easy to install, the new hooster
measures only 3%” high and 1%%” in
diameter. It does not require a.c. line
connection and is equipped with a
“high-low" switch providing two levels
of brilliance. Of autoformer con-
struction, it has 18-inch leads hetween
the booster and connector plug, allow-
ing the booster to be placed anywhere
in the set.

U.H.F. ANTENNAS

Technical Appliance Corporation of
Sherburne, New York, has announced
the availability of a complete u.h.f.
antenna line.

Designed to meet the specific needs
of various localities, the new line in-
cludes parabolic-reflector 1ypcs, yagis,
modified “X"”, and “V” type antennas.
With the exception of the modified
“X" design, all are of the sharp direc-
tivity type. The modified “X" will be
marketed in areas where reception
from channels in opposite directions is
required. Tuning of all antennas is
such that all operating u.h.f. channels
will be within the antenna’s band-
width.

Catalogue 83 covering this ncw line
of u.h.f. antennas is available on re-
quest.

“"SUPER AUTOBOOSTER"

Produection of a new four-stage
“Super Autobooster” has been an-
nounced by Industrial Television, Inc.,
369 Lexington Avenue, Clifton, New
Jersey.

The Model IT-102A utilizes the new
6BKTA dual-triode in a multiple res-
onant circuit which provides a uni-
form 18 db gain over both bands.

Designed for general hooster appli-
cations requiring uniform high gain at
moderate cost, the new unit has a low
noise factor resulting in high usable
gain even with the new “low noise”
TV receivers.

The wideband hooster has automatic
“on-off’, heavy-duty transformer-tvpe
power supply, and metal cabinet.
It is operated by a thermal “on-off"”
switeh.

CR TUBE ANALYZER

The Jackson Electrical Imstrument
Company, 18-46 S. Patierson Blud.
Dayton 2, Ohio, has introdueed a new
test unit, the Model 707 dyvnamic
cathode-ray tube analyzer

The new instrument is designed lo
completely and accurately test all TV
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picture tubes, both magnetic and elec-
trostatic deflection tvpes. It will
also analyze oscilloscope, radar, and
other special purpose CR tubes with-
out removal from the chassis or car-
ton.

Four classes of tests are made with
the analyzer. The bheam current test
is made to the final anode rather than
to the grid or any other element. The
beam current scale of the meter not
only indicates suflicient or insuflicient
heam current, but also gives an accu-
rate forecast of remaining tube life.

A grid test, a gas test, and inter-
element lcakage test arce also per-
formed by the unit.

Full data on this new Model 707 is
available from the company.

JFD ANTENNA LINE
JED Manufacturing Company, Inc.,
6101 16th Avenue, Brooklyn 4, New
York. has developed a complete line of
antennas for u.h.f. television reception.

Included in the new line are rhom-
bics. single and stacked “V's”, corner
reflectors, and a combination “JeTen-
na-u.h.f.” antenna.

This latter unit, the Jet 283, is de-
signed for areas where hoth u.h.lf. and
v.h.[. stations will be in operation. It
combines the features of the com-

pany’s “fan-front” unit with a hoad- |

band triangular dipole u.h.f. antenna,
A single lead-in wire delivers signals
to the set through use of the com-
pany’'s unique coupling device.

Literature on the Jet 283 and other
u.h.f. antennas produced by the com-
Pany can be ohtained by writing direct
to Mr. Edward Finkel, sales manager
of the firm,

TV COVERAGE CALCULATOR

Pioneer Electronic Supply Company,
2135 Prospect Avenue, Cleveland 15,
Ohio, is now offering a new television
signal-range calculator to the trade.

Designed as an easv-to-use slide
rule, the new unit will quickly show
the approximate grade “A”, grade "B”
and city coverage for all v.h.[. and
uh.f. television channels. Practical
design permits coverage radius Io be
read directly on the scale. with one
rule setting, for stations operating
with effective radiated powers from 10
kw. 1o 1000 kw.. and for antenna
heights up to 3000 feet.

While useful to television {ransmit-
ter engineers, the rule was designed
especially as a handv TV service and

January, 1953

SEE LEO FIRST F

hallicrafters

| can SAVE you money...Liberal Trade-ins

ORaooo

" e0 1,
MEYERSON
WEGFQ

SPECIAL NOTICE — NEW SX-73 NOW AVAILABLE AND IN STOCK — $975.00

$179.50 ,
§-76 RECEIVER

Extra seclectivity with double superhetro-
dyne circuit. One RF, two conversion and
3 IF stoges. Ronge 550-1550 K, 1.7-34
Mc in four bands. 8 tubes plus valtage
regulatar and rectifier. Complete with
tubes, less speaker.

NAME YOUR TERMS

LOW DOWN PAYMENTS o

$224,50
S$SX-71 RECEIVER

Double Conversion sharp selectivity,

plus built-in NBFM at moderate cost.
1 11 tubes plus voltage regulator and
| rectifier. Low down payment.

PERSONALIZED SERVICE

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT

$oBIY gk s g ok s - $49.50 $-30B ... ....
5=82] W M & o 25 8 out_ser $49.50 $-53A .......
AT B D pmbmmans's s« $99.50 S-72L )
§-38C $49.50 STTAY b
R-46 Speaker . . ... .. $19.95

...... $119.95 $T-83 ...............8129.95
..... $ 89.95 $-78A . ceean$ B9.50
,,,,,, $119.95 $X-62 ... ...........5299.50
...... $119.95 $-72 Portable .$109.95
HT-20 XMIR $349.50

Famous WRL RADIO
REFERENCE MAP 25c¢

WRL

Send for

television.
gains.

CU on 10-20 & 75 Meters
NEW LOG BOOK 25c¢

For mebile or fixed «tation. Spiral bind.
Ing. Full column log listing all FCC re-
quired Ifo. Wil accommontate 1,525 sta.
tious. ““Q'" rlgnals. phonetic alphabet.
amateur jnternsiional preflxes.

PHONE 7795 ~27[S0~

/ .
%M !E‘!"HIILP"M z&o
LABOPATORIES ucon RATIO
CouNnciL ll.,uns.\ owa

IT'S NEW! IT'S FREE!

tains everything new in rodio and

leo I, Meyerson, WIGFQ

WRITE—WIRE

1953 CATALOG

your copy today. Con-

Jam-packed with bar-

Send For
FREE Copy

| WORLD RADIO LARORAYORIES
734 west Broadway
' Council Blulis. jowa

! Please send me;

[J Radio Map

[J New Catalog

[J Used Eauipment List

Nome

R-1

SX-71 info
$-76 Inte
New Log Book

e e e w1

WHAT HAVE YOU?

Turn vour Excess Gear Into Ready Cash!

Especially Need BC-348. ge-342. ART.13. 1-152,
BC-788, BC-61, and any other surplus cqQuipment.

For Top Prices, Write
BOB SANETT
5404Y2 Packard St. Los Angeles, Calif.

Phone: WEbster 1-7414

RADIO COURSES
¢ RADID DPERATING e CODE
® RADIO SERVICING e ELECTRONICS
¢ F.M. TELEVISION
e PREPARATION FOR CIVILI1AN.
MARITIME, ARMY AND NAVY Li.
CENSE REQUIREMENTS.
write for Catalog T.S.

/ TRADE & TECH.
SCHOOL

ISW. 635t N Y. 23
ENdicort 2-8117
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SOUND POWERED
PHONES rca-mi-2454

Complete with 2.4° of
Rubher Covered wire.
NEW EXPORT PACKED
Shipping weight 6 Ibs.

$9.95 per set
2 for $19.50

EACH SET GUARANTEED
Brand New. Gov't Cost $42.00

RCA
MI1-2415
3] SOUND
POWERED PHONES

tomplete with 22’ Cov-
ered cahle press to talk switch
are light welght. the mic is on
8 swivel boom that can be
moved to_any paosition In front
of face. Cost 362 ea.

Price 5'495 Ea.

Include postage with arder.

MCCONNELL'S 3834 Germantown Ave.

Phila.., Penna. RA 5-6033

rubher
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DELIVERY
FROM STOCK!

RELAYS

Our stock of more than a
million relays — in over a
thousand different types
—is the world's largest.
Don't delay your produc-
tion for want of large or
small quantities of relays
of any type.

Telephone, wire or write
for quotations.

1
NEW AND MORE § T
COMPREHENSIVE /46"»%'7 I,, ~
RELAY SALES | &7 s,
CATALOG [ I= =i |

NOW READY

Be sure to send
for your copy

Telephone

SEcley 8-4146

833 W. CHICAGO AVE.

DEPT. 8, CHICAGO 22, ILL.

132

| channels,

instaltation aid. With this calculator
any TV service technician can quickly
estimate signal strength from 5 to 100
miles and have a good ‘“customer-
convineing” basis for recommending a

i particular antenna installation.

Conmplete information on the calcu-
lator is available from Mr. Phil Jel-
fries, the general sales manager of
the firm.

IMPEDANCE MATCHER

Rytel Electronics Mfg. Co., Ingle-
wood, California. is now in production
on a new unit which is engincered to
bhalance the impedance between any
antenna and the lead-in with which it
is used.

Tradenamed “AIM”, the new unit
takes care of the impedance matching
automatically. According to the com-
pany, the new unit will increase signal
strengih to the receiver on all chan-
nels (2 through 84), it will help elim-
inate snow and provide clear, sharp
pictures in any reception area, it will
give 3 to 7 additional db gain on all
and will prevent standing
waves on the line.

The junction box measures 2%” X
13" x17. It weighs 8 ounces com-
plete with the U-clamp and approxi-
mately 47" of wire.

Full details on this new product are
available from the company at 9820
Irwin Avenue in Inglewood.

AMPLIFIED SYSTEM |
Amplitel, Inc., 360 W. 57th Street,
New York 19, New Yorlk, is currently
offering a new masiter amplifier TV
antenna svstem which has been de-
signed especially for large apartment
buildings, holels, hospitals, institu-
tions, television dealers, etc.
The new unit is an amplifier sys-
tem, designed to produce peak recep-
tion on each channel in an area—on

| every television set in the building re-

gardless of location. According to the |

l

T s mni

company, there is no interference be-
tween sets and no cross-modulation |
between channels. l

Complete technical specifications on |
1his new anienna system are available
upon request to the company.

TUNER CLEANER
Conrac, Inc., 649 W. Foothill Blvd,,

Glendora, California, has introduced a

www americanradiohistorv com

AMERICA'S FASTEST GROWING
TV ANTENNA MANUFACTURER

DAVIS ELECTRONICS

THERE MUST BE A REASON

THE REASON IS: The DAVIS SYPER-VISION is the
finest antenna bullt for V.H.F. ALL CHANNEL and
for FRINGE AREA and DX RECEPTION...With ELEC-
TRONIC DIPOLE SEPARATORS . A steady flow of
enthusiastic letters from users all over the U. S.
attests to this fact —and is outstanding proof of
Its UNIVERSAL ACCEPTABILITY.

“THE ORIGINAL ANTENNA SOLD WITH
A MONEY-BACK GUARANTEE

1.EXCELLENT FOR FRINGE AREA and DX
RECEIVING—and broad band receiving with
high gain on all channels—2 through 13

2. CLEARER PICTURES UP TO 125 MILES DR

MORE—from the station.

. GHOST PROBLEMS REDUCED or eliminated

due to excellent pattern.

4. PROVIDES 0 DB OR MORE GAIN ON HIGH

CHANNELS where gain is neded most.

CEXCELLENT FRONT TO BACK RATIQ on all

channels. No co-channel interference.

6. MINIMIZES INTERFERENCE: Airplane Flutter

—Diathermy and Ignition—F.M.—Neon

Signs—X-Ray—Industrial —Etc.

_ELIMINATES DOUBLE STACKED ARRAYS, and

out-performs 2 bay yagis on low band and

4 bay yagis on high channels.

8. ONLY ONE TRANSMISSION LINE NECESSARY.

9.NO WORRY OVER POSSIBLE CHANNEL
CHANGES on either high or low channels.

AT YOUR JOBBERS, OR WRITE T0:

(2]

[3,]

|

™ 2avis eLectronics V-23 -|I

| 4313 West Magnolia Bivd., Burbank, California

l SIRS: RUSH INFORMATION TO ME AS CHECKED l

| BELOW: |
[ Send Free Technical Data on new SUPER-VISION |

| ANTENNA.

| O Send Name and Address of NEAREST JOBBER. |

l Name }

! Street |

| City State _I

SAY YOU SAW ITIN
RADIO & TELEVISION NEWS

il
MORE

CASH
- 1

AC-DC MUSIC AMPLIFIER

Yolume and tone con-
trol.

1.5 w. output.

For Your
Radio Equipment

wWe've moved—and nced Ra-
gio & Alreraft parts  amd
equipment to fill our new
warehouse. Write:

CANDEE-AIRCO
pept. T-9, P. O. Box 1187

magnolia Park Station
Burbank, Catif.

See your jobber.

MICHEL MFG. CO.
227 N. Water St.
Milwaukee 2, Wis.
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new device which perpetually cleans
both rotating and stationary contact

points on all standard television
tuners,
Tradenamed ‘‘Tuner Kleen'r”, the

new product consists of a plastic hack
covered by nylon which, in turn, is im-
pregnated with a special cleaning
agent. Produced to close tolerances,
the unit is installed in the tuner by
removing a pair of the unused tuner
strips and substituting the ecleaner
device,
_50 .

Spot Radio News
(Continued from page 18)

charged the normal calm of Commis-
sionland. For his arrival is expected
10 cause some broad changes, particu-
larly in the chairmanship of the group
and the nomination of a new Commis-
sioner to replace the recess appointee,
Eugene Hyde Merrill, former director
of the Materials Branch in the De-
fense Production Administration, who
succeeded Robert Jones.

The naming of a new chairman may
not he possible until June 30. when
Walker's term expires. Actually, the
present headman is serving on a spe-
cial appointment from the President,
having been asked to take the chair
even though he had passed the retire-
ment age; the late President Franklin
Roosevelt had named Walker as a
Commissioner in 1934. According to
the established mode of procedure. the
chairman is expected to be of the
same political party as the President.
Accordingly, two members of the Com-
mission have appeared as possibilities
for the appointment: Rosel Hyde,
now serving as vice chairman, and
George Sterling, both Republicans.

The appointment of Merrill was
quite a surprise and was made public
during an address by President Tru-
man at Brigham Young University in
Salt Lake City. Said the President:
“This morning T signed a paper ap-
pointing to the FCC a distinguished
resident of vour state, Eugene H.
Merrill. T thought you might be in-
terested in that, because I understand
that Mr. Merrill's father was a mem-
her of the hoard of this university.
Of course, that was a good recommen-
dation for him, as far I was con-
cerned . . "

Merrill's tenure, technically, will ex-
pire when Congress convenes in '53;
his name must then be submitred to
the Senate committee for confirma-
tion. It is believed that the name of
another candidate for the post, a Re-
publican, will probably be sent to the
Senate for such confirination.

THEATER TV, shelved and reshelved
on a dozen occasions, received a hrief
airing a short time ago during a spe-
cial hearing in Washington which
featured testimony by the Motion Pic-
ture Association of America and the
National Exhibitors Theatre Televi-
sion Committee.
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Thousands of tube buyers hove recognized the tried

ond true performance, plus economical service of Rad-
Tel fully quaranteed tubes. Each tube is rigidly tested,
each tube is o standout volue—sufficient reason why

Rad-Tei tubes are the sensotion of the nation.

All Tubes Individvally Boxed! Same Day Service!
/ Check this list for Fully 90-Day Guaranteed Tubes

Type Price TyPe Price Type
O0B3/VR90 .75 5va 73 6BF6
1ASGT .46 sw4 .50 6BG6G
1A6G .59 5X4 .40 6BHG
1A7GT .47 SY3G .32 6816
1ABS .59 SY3GT .32 6BK7
183 .65 5Y4G -3s 6BL7
Bs .59 sZ3 .46 6BQ6CT
1B7GT .59 6A3 .59 6BQ7GT
1C5GT .43 6A7 .59 6BYS
1E7 .29 6A8 .62 6827
1H4G .48 6AB4 .44 6C4a
1H5GT .40 6AGS .43 6C5GT
166 .60 6AJS .90 6C6
1L4 .46 6AKS .75 | &CB6
1LCs 51 G6ALS .38 6CD6G
1INS .46 6AQS .39 606
1P5 .57 6AQ6 .37 G6ES
10s .58 GARS .37 6F5GT
1RS .45 6ASS .50 F&
155 .39 GAT6E .37 6G6G
174 .45 6AU6 .38 6H6GT
175 .53 6AVS .83 6ISGT
1u4e .45 6AVE .37 616
1us 39 6AX4 53 6KEGT

‘‘Integrity 1s Our
Chief Asser’
Phone: Essex 5-2947

TUBECO.

SUPER SURPLUS VALUES

VARIAC GENERAL RADIC €0. 200C 5 to 714
AMI" 115VAC In 0-133vAC sls 95
out from new cquip a
-150VAC Weston or
AC-METER ...°c) §3.95
MOTOR 1 polc shaded pole Inductlon 1700 RI*M
G.1. 1/7T0 HI* running orque 12 oz, inches st
R12.00 Fiape wire or dise recording $3.80
HEADSET TELEX :nonosel Mod. 2570 reg. 11.00 4.98
MICROPHONE SMURE A& 1l desk stand. 4.95
RECTIFIERS Fod. Sel. o D2T8T 1530 Ml 130V 7S
CIRCUIT BREAKERS leinemann Cal. 0711 5
amp 115VAC curve D $1.03 AmnL 115VAC, . 1,63
FOWER TRANS. Thords TORA2 37 M 1435
mil 5V 3 Amp 6.3V 3.5 Amp (rom osed equip. 2.9%
QUTPUT TRANS. HCA pair 016 class Alt 16
watlt Sec. 3-8-15-250 ohms a real huy new 1.30
CHOKE THORD. 13CH0 8 H, [50 MIl 200 ohm. 1.2%
CHOKE CHICAGO irans. Co. 8 H &+ mil 50 ohm .75
1000 MFD 13 VDC Sprague €453 1A Condehiser 93

3500 X 3300 MFD 25VIC Rolar DZI' 4 pin ean. 1.
XTALS 2 meters 114.18 MC DC3 holder. . . 1%
XTALS 500 KC standards CH-2B U speelnl. . 1.

Ingclude postage with order. Min. order $3.00

MCCONNELL.S 3834 Germantown Ave.

Prila, Penna. RA 5.6033
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Price Type Price Type Price
-37 6Ua .60 1417 .60
1.25 6US .44 14w? .60
.46 6U6 .63 19BG6G .95
.39 6UB .61 19cse .70
-59 6v3 -93 1978 .79
.59 6V6GT .39 19vs .89
-59 6WAaGT .43 24a .63
72 6W6EGT .44 25AVS5 .83
.65 6X4 .37 25BQ6GT .62
.90 6X5GT .37 25L6GT .39
.37 6Y6C .48 2525 40
-39 7A4 47 2SZ6GT 37
.58 TAF7 .53 25wa .56
.44 784 .44 26 .45
1.11 7C6 .40 27 .39
45 7E6 .49 3585 .40
.48 7F7 .59 35¢s .39
.39 7X7 .70 35L6GT .41
.37 12ALS .37 35w4a .37
.52 12A76 .37 3524 .39
-a1 12A77 .56 3525GT .37
37 12AU6 .38 36 .60
.52 12AU7 .43 41 .42
-37 12AVE .39 42 .42
43 12Av7 .59 43 .SS
.69 12a%4 .48 a5 .55
.47 | 12AX7 .48 5085 .39
.44 12AZ7 .69 50CS .39
-64 12BA6 .38 50C6 .59
-45 12BD6 .45 50L6GT .41
-38 2BEG .39 50Y6 .46
.53 128F6 .39 50Y7 .50
.43 12BH? .63 70L7GT 109
-41 12J5GT .42 75 .41
.46 12Q7G .39 76 .44
.41 1258 .70 77 .57
.73 12547GT .44 78 ‘a7
.41 125G7GT .52 80 35
.41 128J7 .44 83v Fod
.48 125K7GT .48 P
.52 125L7GT .47 BS -5
i ¥4 125N7GT .52 11723 -37
.45 125q7 .aa 117L7 .99
.42 125R7 .49 807 .99
.56 14AF7 .50 2050 1.85

TERMS: A 25% deposit must accompany all
orders—balance C.O.D. All shipments F.O.B.
Irvington warehouse. Orders under $10—%1.00
Handling Charge. Subject to prior sale.

Enlarged Quarters to Serve You Better!

115 COIT STREET
IRVINGTON 11, N. J.

APV EEERNCIT HONTHS
DEGREE i

liudio engineering is a blg field.
ln it—it you're good. et first-class training at Indiana
Tech Intensive speciallzed tourse, ineluding strong
basis In mathematics and electrical enginecring. pd-
vanced radio theory and design., televislon, electronics.
Moidern tahoratories.  Low rate.  Also

IN 27 MONTHS in Aeronautical. Chemtcal, Civil,
trical and Mechanieal Engineering. .1, Garernment
approved.  Enter December. March. June. Dteniher.
You can earn bart of your expenses right nhere in 1ot
Warne while con are stud¥ing

INDIANA TECHNICAL COLLEGE
913 E. Washington Bivd.. Fort Wayne 2, indiana

I'lease send me free information on E.S. Enginecring
Dexree in 27 months as checked.

Radio-Television
Civil 0 Mechanlical

hame .
Address

There's room for you

Aeronaytical
Electrical
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zo DEMONSTRATE
AND TEST
D.C. APPARATUS

FROM

“A” BATTERY
ELIMINATORS

For DEMONSTRATING AND TESTING
AUTO RADIOS

New Models , . .

A.C. LINES

Designed for testing D.C.

Electrical Apparatus on Regular A.C. Lines.

Equipped with

Full-Wave Dry Dis¢ Type

Recnﬁer Assuring Nclse less, Interfer-

NEW MODELS

n“R S —

V' NEW LITERATURE

A" Battery Eliminators, DC-AC tnverters

Auto Radig Vibralors

American Teevision 2 Ravio Co.
Quatity Products Since 1937

SAINT PAUL L,

MINNESOTA-U.S. A

Among the subjects included on the
agenda were the technical require-
ments and standards for theater TV,
involving the video signal (bandwidth,
signal-to-noise ratio, linearity of elec-
trical transducers and standards);
audio signal; and the radio-frequency
transmission of the video signal (r.f.
bandwidth per channel, allocation
principles for co-channel and adjacent
channel operation, number of chan-
nels required per system, summary of
standards, technical limitations on
choice of frequencies, and possible
location of theater TV service in spec-
trum). Also up for review were the
possible systems of microwave distri-
bution which might be used for inter-
city relay, intercity multiple address
and intracity distribution. Methods
which might be employed for projec-
tion were also up for analysis, kine-
scope projection, film storage. and
Eidophor. Costs were also debated.

Quite a slice of the spectrum was
asked for by the motion picture inter-
ests: a 360-me. band in the 5925-6875
megdcycle range. a hand now allocated
for fixed common carrier services. To
assure quality transmission of 35-mim
film, film engineers said that the FCC
should provide 10-mc. wide video
channels, radio-frequency channels 30-
me. wide, two-channels for a single
svstem, and room for six systems for
competitive reasons. It was also noted
that an additional 60-mec. would be re-
quired for mobile pickup services. The
Commission was told that if the chan-
nel initially requested could not be set
aside, then there were two aiterna-
tives. Theater TV could be reclassi-
fied as an industrial serviee and be
allowed to operate in the 6575-6875-
me. band. with the band being widened
to accommodate the necessary 360
megacycles, which would mean that
the industrial service band would
have to he extended down to 6425-mc.
The second possibility lay in the allo-
cation of the band at 10.700-11.700
megacyeles, now also assigned to
fixed carrier circuits. If this micro-
wave band were used, then radio-fre-
quency channels of 55 megacycles
would be required, instead of 30-mc.
stated in the original specifications.

Theater TV may require an entirely
new set of standards, it was disclosed
at the meeting. Recommended for such
a new enginecring setup were a scan-
ning rate of 735 lines; a signal-to-
noise ratio of 46 db for black and
white, and 42 db for color; a fre-
quency-moclulated video signal, an 8-
k. wide audio signal. multiplexed on
the carrier, and a linearity not to ex-
ceed 10 per cent variation between
the black and white levels.

The cost of building an intercity
and intracity microwave net covering
nine cities and about 1500 theaters
between New York and Washington
was estimated at between fifty- to
sixty-million dolars, while operational
expenses would run to about $2-mil-
lion.

The fear that theater TV would de-
prive home viewers of top-flight pro-
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grams was discounted by spokesmen
for the film exhibitors and producers.
Only special presentations, prepared
for theater audiences and particularly
adapted to large-screen reproduction,
would be offered, the film moguls de-
clared.

Complete briefs on behalf of others
who will be involved in this new form
of videocasting will be offered during
the first weeks of the new year, and
an extensive cross-examination period
will follow. In view of the complexi-
ties of the issues involved in theater
TV, many believe that there’ll be no
final decision from the Commission
for quite awhile.

LOUDSPEAKER MANUFACTURERS
have been cautioned by the NPA
against a quick return to the pro-
duction of electromagnetic speakers,
in view of the present uncertainties in
the copper supply situation.

The steel situation, disturbed by the
recent strike, was also posed as a cur-
rent difficulty by the government. Both
issues were presented at a special
meeting in Washington. In reply, an
industry committee reported that
speaker manufacturers are faced with
a problem of seasonality and tie-in
with radio and TV production. Declar-
ing that loudspeaker steel allotments
for the fourth quarter of '52 and ad-
vance allotments for the first quarter
of '53 have been inadequate, manu-
facturers stressed that these quarters
are the period of highest demand for
their products. It was pointed out
that speakers are the last component
to be incorporated in chassis, and thus
set makers do not order far in ad-
vance of their peak selling season.
Therefore, it was noted, the speaker
industry loses civilian business if it
does not have a concentration of pro-
duction material in the fourth and
first quarters.

NPA officials stated their awareness
of the situation and desire to alleviate
the problem as soon as defense needs
for steel are met.

Among those who attended the con-
clave in the nation's capital were H.
S. Morris (Altec Lansing), George
Cromartie, Jr. (Best), Austin Ellmore
{Crescent Industries), Russel S. Fen-
ton (Permoflux), Matt Little (Quam-
Nichols), Stuart W. Bell {(Quincy), A.
I. Abrahams (Racon) and Laurence
A. King (Rola).

THE SIZZLING AM-BAND EXTEN-
SION debate has finally come to an
end. A few weeks ago the Commi-
sion issued a finalized rule approving
the use of the 540-kilocycle band. The
AM broadcast band now extends from
535 to 1605 ke, instead of from 550 to
1600, The extension of the band had
been approved at the Atlantic City
conference in '47, and on December 1
of this year the extension had been
officially supplemented by a Geneva
agreement.

For years, broadcasters have been
trying to win approval of this band,
but were told that this channel was
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BETTER TV RECEDPTION in fringe and low-signal areas.
NEW SECOND EDITION just off the press. The $2 50
standard guide for installation engineers and TV owners. *

ANTENNA MANUAL. 300 pages of help on antenna. feed

line, radiation and propagation for all frequencies up $3 50
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WORLD'S RADIO TUBES (Brans’ Vade Mecum) New Oth
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U. 8. TUBES and all foreign.  Available in 16 lan- $5 00

YL ¢

| RADIOTELEPHONIE LICENSIC MANUAL. Complete study
ol gnide questions with clear concise answers, for all $3 75
) | U. S, AL commercial radiotelephone operator’s exams. . ¢

{ SURPLUS RADIO CONVERSION MANUAL in 2 volumes.
-‘]. |. Conversion data for most common items of surplus $2 50
- electronic equipment. Write for list.. ... Each volume ¢

BUY FROM YOUR DISTRIBUTOR
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EDITORS and EMGIMEERS, Ltd., 1302 KENWOOD ROAD, SANTA BARBARA, CALIF.
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REMOTE CONTROL UNIT

ELECTRONIC THYRATRON THERMOSTAT CONTROL
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who knows value and wants to huy them for the parts alone
+ v+ . the relay ulone is worth the price we're asking for the
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How FAST you work
Huw WELL you work
HOW MUCH ,ou meke

.Y depends a whale of a lot
on your ability to

Use ELECTRONIC
TEST INSTRUMENTS

effectively!

ITere at last is a complete
line-up of how-to-use-it data
on ALL TYPES OF MOD-
ERN SERVICE INSTRU-
MUENTSs!

In complete, easily under-
stood terms. you learn all
about ever 6 difierent instru-
ments. You are shown exactly
wlen. where. why and how to
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grid-dip oscillators, TV sween
and marker generatots. TV
linearity pattern generators,
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generators and others that are
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tlay’s complicated equipment.
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BASIC ELECTRONIC
TEST EQUIPMENT
by Rufus Turner

New and wmvlelely re-
vls(-d edition 255 pm:'os
by 9. Price $4

Everything you
need to know

abour All instrument
types used in modern
Radio-TV service:
t. Simple Meters for Cur-
rent and Voltoge
2. Ohmmeters ond Volt.
Ohm-Miftiommeters

3. Yacuum-tube Volt

mefers can_more than pay for itself
4. Power Measuremenl & 11 lime saved on a single job.
Meters Lach subject is covered
5.1 from a practical service
. Impedance Meters & standpoint- -NOT just as an
Measurements instriment manufacturer’s in-

struction manual. You learn
the limitations ol vaeh instru-
ment as woll ag its ad vantiges!
171 photos, data tables and
schematics help make things
as clear as A-B-

Aud here are some of the
book’s EXTRA ““how-to-do-
it” features: iTow to measure
resistauce with a current e-
ter; how to check power «drain
casily and quickly: liow to
measure R-F impedance with
a simple T-network: hou to
check frequirncy witl a "scope;

6. Copocitor Checkers

7. Inductance Checkers

8. Special-purpose
Bridges & Accessories

9. Oscilloscopes and
Their Uses

10. R-F Test Oscillotors &
Signal Generators

11. Auvdio Test Qscillators
12. Measuring Radio Ffre-

quenctes liow to calculate a shant or

13. Measuring Audio fre- multiplicr: how to calibrate

quencies meters . . and dozens of other
subjects

14. Auvdic-Amplifier
ing Devices

18. R-F Signa! Tracers

16. Tube Characteristics &

Test- Read it for 10 days at our

risk! Clip 10-itay exanlination
counan and send to: Rinehart
Books. Technical Bivision.
Dept. RN-13 232 Madison
Tube Checkers Ave.. New York 16. N. Y.

10-DAY FREE EXAMINATION
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New York 16, N. Y.

1
Send Turner's BASIC ELECTRONIC TEST ]
]
]

INSTRUMENTS for 10-day FREE EXAMINA-
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| too close to frequencies used by the
government and marine services. How-
ever, the marine services have now
arranged for the adoption of higher
standards for auto-alarms* on ship-
bhoard, and the interference difficulty
which prevailed earlier will no longer
be a problem.

Canada has been using 340 kc. as a
clear channel for many years, and
XNEWA, San Luis Potosi, in Mexico, is
also operating on this band., with a
power of over 100 kilowatts,

‘ The first American station to use

the new frequency may be KMBC, at
Concordia, Missouri., who has been
seeking that channel for years.

COMPATIBLE COLOR TV, as devel-
oped by the National Television Sys-
tems Committee, is expected to be
ready for submission to the Commis-
sion next summer, according to Art
Loughren, vice prexy of Hazeltine and
chairman of the color video standards
committee of NTSC.

The forecast was made during a
meecting of the Society of Motion Pic-
ture-TV Engineers in Washington re-
cently.

Before the FCC receives the petition
to review the new color system, indus-
try will be asked to review carefully,
during a series of tests, all of the as-
pects of the system on the receiving
as well as transmitting fronts. Then,
one company will enter a plea for a
hearing; NTSC will not be able to
request the hearing since it represents
most of industry and its views would
probably be judged as biased, and thus
not admissible before the Commis-
sion.

A FLEET OF 26 aircraft, operated by
the Swiss Air Lines, will soon have
complete visual omni-range very-high
facilities for communications. The
svstem features the use of instru-
ment-panel navigation and is said to
be useful on any course up to 200
miles to or from an airport.

~* Aulo-alarmz_serve to sound a call when a
signal is reecived on H00 ke,

The airlines, operating out of Zu-
rich, Switzerland. serve principal Eu-
ropean points. the Near FEast, and
provide transatlantic flights to New
York City.

THE COUNTRY lost one of its fore-
most broadecasting legislators during
the late fall. when Harold A. Lafount,
member of the former Federal Radio
Commission, died.

As a crusading Commissioner. he
sought means to improve reception
through the use of higher power for
key outlets. Over twenty years ago
he studied the possibilities of TV de-
velopment.

The nation will miss the talents of
this pioneer whose mature wisdom
played so vital a role in creating the
sturdy base on which modern broad-
casting is built today. . . . . L.W.

International Short-Wave
(Continued from page 86)

To Central Europe, United ngdom
0230-0330, 17.705, 15.160; 0345-0415, 17.-
850, 15.160; 1000-1030. 11.780, 7.250. To
East, Southeast Africa. Mauritius 2300-
0010, 17.705, 15,130, 11.870; 1015-1215,
15.290, 11.780. To Burma 1945-1955,
9,720. 7.170: 0615-0700. 17.850, 15.160.
To China 0430-0545 (to only 0530 Sat.,
Sun.), 17.850, 15.160; 0530-0600 (Sat.,
Sun. only), 17.850, 15.160. To Indonesia
1745-1800. 7.125. 5.960; 0700-0730, 17.-
850, 15.160. To Fiji 0200-0320, 21.700.
15.190. To West Indies 1830-1930, 11.-
850, 9.630. 7.170, 5.980. To Pakistan
2245-2320, 9.630, 7.125, 5.970; 0745-0815,
5.990, 3.945; O0815-0915, 7.170; 0945-
1000, 3.945. To Afghanistan and adja-
cent areas 2215-2230, 7.125, 5.960; 0845-
0930, 3.945. To Afghanistan 0030-0130
(Fri. only), 9.670, 7.170; 1130-1230,
7.170, 5980, 4.940. 3.945. To Persia,
Afghanistan 1230-1330, 7.170, 5.980, 4.-
940, 3.945. To Saudi-Arabia, Egypt,
Lebanon, Syria. North Africa, Jordan,
Sudan 2330-0030. 11.760, 9.720; 1230-
1430, 7.125, 5960. To Europe, United
Kingdom 1445-1545, 11.780, 9.565. 7.115.

GOOD VALUE MARINE BAND RADIQ RECEIVERS
AT LOW COST—UNITS REMOVED FROM POLICE I
RADIO CARS. used but in good working condi-
tlen, fixed tunable in 2-3me band. Compicte with [ ]
5 tubes, speaker & 6 volt input power Supply.
Also suitable €D. AUXILIARY POLICE:-FIRE
SERVICE. As is W monoy-mck gu;lrin!t-o wt. l
25 Ibs. . - $14.95 I

ARMY SURPLUS SECTIONAL STEEL
1215 (L. 51 8S: r 2. 50,
IDEAL "M) 10 l'n('hl \ul
HINGED TYPE INSU
bridge lowert of

P ANTENNAS
bg 11 s:I 35

. IDEAL low
m’ll. Used W abave u
BRAND NEW MFOD & V. BATTERY CNﬂRGERS
keep yvour batters dnogosdd cond, during winter 7.9%
GER 6 V. DC K imade for Kairer-Frazer)
lamipr, draws 3ma will
to sell for £17.00, nr\ly S, 95
250V l()ﬂ ma 1D used. 6.9
RTER DYNAMOTOR KNG SPUCS s d 6.95
ELTRON vmnAToR PACK, 6V in. I

30 ma will operate om 4 Iy He, 215

din s 31z I AL |

YOUR NEW nnmo CONTROL PARTS WEADQUARTERS
1. tFCCy strong 3rd I
s‘ 25

G)Ur ll‘ltu

ube

o140t ies [ ]
2.4%

18.
. ohm .01 wxm senait.
. 130 ohm dual coils 2.95 I
relay. G000 ohm Supor- -xensitive. 4
the ideal rt'l'n for your receiver, special. 6.9%
GENERAL ELECTRIEC miniature. 10.000 chm. a I
tirnt unit ﬁul!lhl(- hnr-! |uhe receivers. .. . . 2.4S5
nEcEIan PARTS »IT Ad & G.E. relay

................ 5.98%
WAL tube &
CTYStal & 564 . dasssess s.9s
mnmv ‘RACK GUARANTER ON ALL 1TEMS
| save €.0.0. fees. . Excess Refunded [

Minimum Order—%$3.00. Please
Special Banus—2 Ib Hookup Wire Kit Free /$S Order l

ELECTRONIC SPECIALTY SUPPLY CO,
| ' 58 WALKER STREET. NYC 13 N. Y. WALKER $-8187 .
| L N N N N NN
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DON'T PASS THIS BUY ;|

LA X R BN N J [ X N N N N ]

SUPER V

0-1 MA DC
4" SCALE

Only $ 59.5“_"

$ 2FOR ONLY $11.00

Greatest meter value ever offered! Sen-
sitive 1 MA DC basic movement may be
used for any type of current or voltage
meter. Big 1” scale calibrated 0-1 for
easy fractional readings. Rectangular
bakelite case with corner mounting holes
mounts flush on panel, projects 2" for-
ward. Nothing behind panel except meter
terminals. Meter case measures 417"

high. 5% ” wide. These meters are slight-
Iy used bul have been thoroughly checked
and reconditioned. We guarantee them
for absolutely ton performance. Don’t
delay: order now! No more available
after present supply is sold!

25% with order—
balance €.0.D,, F,0.B, Chicago

NATION WIDE RADIO

572 W, Randolph Street Chicago 6,
0000000000000 0000000000°
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To W. Europe, N. Africa, and the
Levant 1445-1530, 5.960, 7.125. The
English news service is 1500, 11.780,
9.565, 7.115; 1930, 11.850, 9.630; 2310,
17.705, 15.130, 11.870; 0300, 17.703, 15.-
160; 0830, 15.190, 11.780; 1043, 15.290,
11.780.

Indo-China (Vietnam)—Radio
France-Asie, 9.954AV, Saigon, noted
ending English session with “Knights-
bridge March” 1754. (Pecarce, England)
Thisone s at fair level somedavsaround
0740, (Stark, Texas) Heard on 15.430
with English session 0500. (Sanderson,
Australia) “Voice of Vietnam” is noted
on 7.2882 and 9.620 with English 0930-
1000 closedown; schedule is 1800-1930,
2215-0030, 0300-1000. Rudio Hue, 7.205,
is now scheduled 1830-1900, 2300-0015,
0500-0800. Rudio Dalat, 7.265, broad-
casts 0330-0630 (Sat. 0630-0700) in
French. Radio Hanoi is now on 9.670
at 1800-1900, 2230-00153, 0500-0830. Ra-
dio Hirondelle (Swallow Radio), "Voice
of the French Army in Indo-China,”
broadcasts on 7.408 from Hanoi at
2300-0130, 0530-1000, all-French. Radio
Laos, 7.215, broadcasts news in French
0800-0815. Radio Cambodia relays
French from Saigon 1815-1845 on 6.090,
has its own news in French 0700.
(Wada, Japan)

Israel—Tel-Aviv, 9.009A, now has
news 1515; has English session (“Voice
of Zion,” relayed from Jerusalem) now
1613-1700 closedown. Announces news
for 0645 over 6.830, 9.000 (actually
9.009A) ; has “Voice of Zion"” session in
French 1530. (Pearee, England; Mar-
tin, R.I.)

Italy—Rome, 9.630, noted opening
1245 and announcing for 9.63, 11.81;
had news for Great Britain. (Fer-
guson, N.C))

Jamaica — Radio  Jamaica, 4.950,
Kingston, noted opening 0600. (Fer-
guson, N.C.) And closing 2300 on 3.360.
(West, Va.)

Japan—JKI4, 11.800. Tokyo, relay-
ing Home Service, is strong level in
New Zealand 0400; before 0315 has bad
QRM. (N. Z. DX Times) JBD4, 15.235,
noted 0400 with program in Japanese
and Western music; is “N.H.K.” out-
let JK16, 11.825. noted 0400 with world
and local news, then music. (San-
derson, Australia) JKL, 4.860. noted
0850 with popular music; JKI, 4.910,
heard 0830 in Japanese, along with
JKM, 4.940. (Flynn, Calif.) AFRS, 4.-
860, is noted in English to 1000 sign-
off. (Gaylord, Wn. State) Radio Jupun
now uses JOA3. 9.675, and JOB, 6.069,
to North America 0000-0100; the 0600-
0700 beam to North China is radiated
over JOA2, 7180, and JOB. 6.069.
Other transmissions are unchanged.
(Kary, Pa.)

Henya Colony—VQTLO, 4.852, Naj-
rohi, is now on this measured frequen-
cy, heard from 1200 to close 1500; the
South African Broadcasting Corpora-
tion says Nairobi is also using 6.060 in
parallel. (Ridgeway, South Africa)
Forces Broadcasting Service, East Af-
rica Command, 7.265, Nairobi, noted
with music 2248; has BBC news relay
2300. (Ferguson, N.C.)

Lebanon—Beirut, 8.036A, has Eng-

January, 1953

A SENSITIVE RELAY!

Closes at 4 to 3 ma. (Extra set of 81'/ST contncts for
addltional sequetice, close at 6.5 ma.) Coll 8000 ohms,
Sensitivity easlly altered by bending [imit arm or
changing nnrlnlz. Only 1lg™ x 204" &%~ overall,
Dozens of applications. ami offered at a “*stock up’’
price. Removed from cleat equipment.

MNLY 98¢ cach, 3 for $2.79%
Boxed. reconditioned, |lke New. .. ... .... ... $1.69

SUPER SENSITIVE RELAY SCOOP!

BK.7, fully enclosed and adjustabie. Single pole. dou-
ble throw, tully adjustable contacts with dial cali-
brated spring. WIIl operate as low as 1.8 ma! In
plastic case. 142" x 3” x 1~ deep,
OMLY %1.95 each, plus 15¢ mailing charge or
10 for $17.50. postpaid anywhere in U.S.

HEAVY DUTY RELAY
10 amp contacts starting retay. SP/DT. normalkw
closed one side. . . .. ... . .NEW, $1,95; 3 for $4.95

PRECISION CALIBRATED TUNER

HBulld 3 Q-meter or an audio osclllator, a slgnal gen-
erater, a VFO. an uitra-stable receiver. or , , . you
name it'  Lab-standard accuracy and resctabiilty. 3
gang condenser axsembly with 4 preclsion dial etehed
:5-12 me in 3 hands plus a reference scate. Trian.
Rular plastlc halrline indleator: 30:1 ratlo drive as-
sombly. all wears spring-loaded double-sectlon. Has
wning lock. Plates aré two single spaced 230 uuf.
and one douhle-spaced 280 uuf seetlon. Use dnuble
nm:ed section 1o etlminate (rift,

ONLY 5

BROADCAST BAND & AERO

MN-26-C Remote Controlled navigational di-
rectlon finder and ications r iver,
Manual DF in any one of three freq. bands,
150 to 1500 KC. 24 V, Seif-contalneq dyna-
motor supply. Complete instalfation. including
recelver, control box, loop, sazimuth control,
Left-Right Indicator, plugs, loop transmis-

BRAND NEW. omi. Pack . $69,50

SUPER HI-FI HEADSET BUY!

Uses annuiar-grooved pIasti€ fihre cones with volce
colls 83 in sheakers. ahd padded chsamoi8 ear muffr to
ohtaln sPucing for correct acoustleal lpad, Gives finest
musie repriduction. fat far hevont upPer and lower

ured impedanee of 600 ohms at 1000 cycCles, obtpined
with built-in high quality transformers, lowever, ae-
vere mismatehing makes no apparent difference. Far
superior to crystil phones. Manufacturer's net price is
$45.00 per pair! (Each unit can also be used as high
quality dynamic mike with 300 ohm output lmnednm-r.l)
They come Lo You checked out With freshly lapndered
chamois pads In cellophane bag 7
ONLY .

PORTABLE POWER KITS

3. Includes 2 volt. 20 All wet cell, lghtweight trana-
parent plastie. fibrite separitors, 3 bHaill hydrometer,
4” x 37 x 314" hixh, shipped dry: also 2 valt syn-
ehronous vibrator. no tuhe needed: 0 2 volt charger,
115 v 50,80 in. Fhis high quality unit uses step-
down transformer and dry dise FPeclitier, with ptlot
iamp in output to indicate and regulate charping rate,
With evedropper Lype battery filler and instructions
ALL 4 ITEMS, BRAND NEW . .%4.95
2. SIx volt Vibrapack klt. Vibrator plus non-syne
transfornmer with two outputs: 345 v, 113 ma for
Plates. 15 v for bias. With achematic. 32 95
BRAND NEW .

TRANSFORMER SPECIALS

THERMADOR 5,.122% POWER TRANSFORMER. PRI:
115 v. 50/80 ¢v, SEC: 800-340.0-410.000 v. 230 ma:
6.3 v. 3 A: 8.3 v. 3 A, 5.0 v. 3 A. Tape “A", tully
enclosed, Tdeal for sveraue ham rig. We furnish ache-
matfe.  New manufacture, guar, 1 vear. Ship. wti. 17
L T e --..-Only $10.80

THERMAQOOR SA-7220 POWER TRANSFORMER. pPpiI:
115v. 50/80 ev. SEC: 370 V CT. 230 ma. 6.3v, 3A.
6.3v. 3A, 3.0v. 3A. Some as above. ahip. wt. 12 Ihs,

Oniy $7.95
12 V FILAMENT XFORMER or tine voltage booster,
PRI 110 v, 60 ev.; SEC: 9 to 13 volts In | volt nc.-‘:u
at 3 A. Free schiematic 8hows many uses. . NEW $1.89
6 V viBRATOR TRANSFORMER. XNon S3ne,. two ouyt-
puts: 3:13 v. 143 ma for plaws; 15 v for bias.

NEW S$1.89
OUTPUT TRANSFORMER. 5000 oghms Inpul to TWO
outputs., 3OQ ohms or 3.5 ohms. Use as output for
12A6G, @vih, ete. or 10 malch speaker or headset.
NEW, potted, shiclded _ .. ............ .,..,. 79¢
THERMADOR SMOOTHING CHOKE TA-1225, 12 |l
250 ma. LSRR - s . 56.90
THERMADOR SWING (NG CHOKE 7A-5250, 5 to 30 .
250 to 23 ma. (Shipping wt. on these (-holcesus—gll

6. L. ELECTRONIC

ALL PRICES F. 0. B. LOS ANGELES.

HAPPY NEW YEAR; WE SAY IT WITH BARGAINS!

12 CHANNEL T-V TUNER
Complete front end, famous make “‘Silver Cirele.*
Furnigshed  with  original  factory Instructions, less
tubes. Dozens of uses: recelvers, converters, ete. The
TV burgaln of the vear for bullders, nmateurs, stu-
dents.  These are factory rejected for minor damage.

but all easlly repalrable.
OMLY $1.95 each, 3 for 55.00

RF AMMETER, ()-4 amps. 2" round, thermocoupie type.
Has 1” scale-spread hetween 1| and 3 amps. 3
NEW .

NOVICE 80 METER CW XMTR
Here's a neat and compact surplus {tem whieh con.
yerts very simply to 3500-3750 KC erystal cantrolled,
Condltion? Guaranteed suitable, Instructlons? Yes,
we furnish them:! Complete. comprehensive. step-by.
slep; nothing left to guesawork. This s 5,3-7, the
command transmitter which has been sueh a s 95
favorite with old-timers. ... .. . _ONLY 7.

NOVICE 2-METER VOICE XMTR-RECVR

ARC-4. A standard for two meter converslon. Excel-
lent used, all tubes. conversion Instruecions, —(The
tunes alone are worth more than $30.00 at aurplus

Laet dymamatar ... .$31.50

or 23 volt ARC.4 apnamotor. 0 7" ..310.50
tu of special inter-

. biz ones, Iitile ones; some

by value at ... .§1.39

DOLLARS

The maost versatlle dyvnamotor In surpius!  The hest
dynamotor for conversion to 6 v, Multiple windingZs!

fter conversion you get choice of 15H3 or 150 v at 50
MA or 250 v at 100 MA. No brushes to shift around,
no mechonical work. Or use It as a 2:1 of |:2 slep-Un
or step-dowh transformer for DC voltage! Chanhges 6 to
12. or 12 to 24. nr vice versa. up to 4 A, Or use It
a8 & GENERATON.  Turn with motor. get 12 v

2.6 A 1 I at 8.3 A, plus high veltage. In.
cludes earily removable selficontained BON:1 seated.in.
ol zear reduction ynit, Complete dope sheet 54 00
furnizhed.  BHAND NEW. . . e e dna i .
PE-103 SPECIAL. A standard mnblic lynamotor wer
supplv. Delivers 500 vde, 0.16 amps, with cholce of
“I”,t |n|-n(:. “ﬂ' v n'l“'_’l :n|||h.= or |12 Vat lll amps. Com-
plete w ter Ae. relays. Input cables,
tech. sheet.. .., . sae e LIKE NEW 324.50

{Shipplng welght 75 Ihs.}

COMMAND EQUIPMENT

With free dope sheets and gchematics
RECEIVERS
BC-453. 6.0 mc. NEW $12.95. GODOD USED. .$7.95
TRANSMITTERS
T-19 /ARC-3. -4 mc.. Excellent........... $14.50
BC-457 or T-20 ARC-S, 4.5.3 me. Like new... 8.
MoO B8C.456. Firand new $%.95. Excellent urer }.;9

Ag s, fol parts. . . W < - EE e . .29
274N PLUG. 7.prony male plug to fit hack of command
revrs, amid xmtrg, This I8 the same plug as used in the
racks. NEW. cach 21¢: five for. .. ........., $1.0
Loeal Centrol Adapter Parts for 274N or ARC-5 revr,
Exact pot, switeh, knobs, ctehed biate. and Instruce
tion dota. Ready to mount. ..., .. .

SPLINE YUNINCG KNOB.. . . ... .. .. . . ., . 79¢

12 YVOLT COMMAND DYNAMOTOR
For receivers SCR-274N. AHA. ANC:5. Plugs onto rear
end. 250 V. 60 ma.. DY-1/ARR:2X,

fGuaranteed good condition ]

jess plug.in hase. . s 5.95
A VIBRATOR BUY. @ or 12 volts. scll-rectitving,
hermetically gea Can take hiZh overloads. sgc
With socket ad natle. Specify volts, ONLY

ANTENNA MAST SECTIONS, MS-10,
55, New. original packings. .. .......... A

AUDIO SUPER-SPECIALS
SUPER W1-Q high ent choke. 0.3 II. 55 ohms DC.
Tune with .00 1-—.0004 4 NLY
LOW CUT, 5 Il. 284 onms. Tune with | MF. Or use
as 50 ma filter choke. ONLY . - 98¢
OUNCER Transformers, one {or mike to push-puil
wride, fnt 30 to 13.000 CPS: other for pysh-pull out-
puUt. tapped sec.. turns 13:1 In unit with reslstots,
condenrers. eic. BOTH FOR ONLY... ........%1.29
PHASE SpPLITTER, or iow-level mixer. or hybrid, or
Push-pull unit. lnx 3 windinre. ench exoetiy 1:1 to
any other: -vuu-mull_l:v fat 1k 15.000 CPS,
N

BRAND NEW. ONLY i % o s b o e 1= mgem B89¢
VINYLITE SPAGMETTI, clcar, 0.108 ID. Ihree 25°
lenZthe for-onlyy . s =238 —ide o caoes oy flam omes 96¢
BUILD TV-FM-AM SWEEP GENERATOR
(See Dec. Radio & TV News)

.
Now vou _can huild thal “VERSATILE SWEEP FRE-
QUFNCY GENKRATOR'™! We've ot 0 few more of those
vitnl APN.1 magnetie unlts. With reprint of me,grglg
Tl on oz mn T PR T Y T 3
~

EASY MONEY!
We're still buying surplus gear. Tell us what
you've got, its condition. and your price. 11
we llke it you'll get our cheek quick.

905 S. VERMONT AVE.
LOS ANGELES 6, CALIF.

CALIF. BUYERS ADD SALES TAX

ATTENTION

Distributers in Chan. #12 Territory

We are in I'roduction on 5. 10 & 12 Element—most |
eflicient YAGI ever destened. MANY TERRITORIES
STILL OI'EN, We Welcome vour Inquirles, ALSO I

COMPVLETE LINE OF UITE ANTHNNAS,
FRENCHY RADIO MFG. C€O.
164 W, Parker $t. Seranton 8, Pa.

Advance with ELECTRTCI

You need firm Rrasp of fundamentals 10 keep pace with

these complex. fast-growing flelds. In thorough 2-year

course lesrn electricity, electronics. physics. mathemat~

fcs. dratting, etc. Other enRineeting and technical

courses. Coed. Day. evening. 15th year. Write for Calalog.
FRANKLIN TECHNICAL INSTITUTE

46 Berkeley Street Boston 16, Mass.

www americanradiohistorv com

GET INTO
ELECTRONICS

You can enter this uncrowded, interesting field,
Defense expanslon, new develohments dernand
trafited speciallsta.  Study all phases radlo &
electronies theory and practice: TV: M : hroads
casting senicing: aviation. marine, police radio.
1R-month course. Graduates In demand by major
companles. MN.8. or equivalent recgired. Begin
dan. Murch, .lune, Sept. Campus life. Write for
catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, indiana
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o GUARANTEED 10 times more powerful
than stacked 10 element Yagis.

GUARANTEED to extend fringe area
reception an additional 40 miles.

Motorless Al Direction reception —
nine different antennas in one.

Broad band UHF — VHF plus FM
reception.

Half the cost of single channel stacked
Yagis — Patented to insure price pro-
tection, U. S. Pat. Nos. 2,585,670 —
2,609,503, others pending.

Pre-assembled, quick-rig, flip-out.

o Nationally advertised.

The only TV antenna that instantly beams
the television set directly to the signal
without a rotor.

The biggest antenna news of the year.
TV technicians are marveling at this
amazing powerful high gain antenna. The
only antenna that brings strong signals
from all directions to weak signal areas
instantly . . . with a flick of the nine
position switch located near the TV set.

Individually packaged with complete
instructions

$ 3650 LIST PRICE

Includes Stacked Antenna Array. 9
Position Switch. Completely Wired
Stacking Harness. A.|.M.—Auto-
matic. Impedance Match-

ing Coupler.

MONEY BAC

1o outperform 2

tenna array us

including
array, 4 ©
v's, ete-

stacke
ay COn

Available ot local jobbers, or write

for name of nearest representative

ALL CHANNEL "Gory”

Corp.

70-07 Queens Blvd., Woodside 77, N. Y.
Hickory 6-2304
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lish daily 1000-1100A. (Pearce, Eng-
land) Noted signing off 1631. (Kary,
Pa.)

Liberia — ELBC, 6.022, Monrovia,

noted 1830 to 1845 sign-off; an-
nounced would be back 1025, (Fer-
guson, N.C))

Madagascar Tananarive, 9.515,

noted opening 2230 with “La Marseil-
laise.” (Bellington, N.Y.; Kary, Pa.)
Malaya—Radio Malaya’s Blue Net-

| work, 7.200, Singapore, noted signing

off 1030 with “God Save the Queen;”
on a Saturday was noted to 1100 close-
down. (Pearce, England) Kuala Lum-
pur, 6.025, is heard well from 0800
with programs in English; has dance
music 1000-1030 closedown. (Ridge-
way, South Africa)

Manchurie— Mukden, 7.660, has been
noted 0500-0855. (WRH)

Martinique Nattugglan, Sweden,
says FNRI, Radio Martinique, Fort-de-
France, has been heard on 9.680 at
1935-2000; not confirmed; may have
been confused with Paris on 9685
which runs to 2000 closedown.

Monaco—Radio Monte Cuarlo, 6.035.
9785, has English program, ‘“‘Hour of
Decision,” Thursdays 1730-1800A sign-
off, and “Back to the Bible" 1730-
1800A sign-off Fridays. (Bellington,
N.Y., others)

Mozambique—The English commer-
cial service of Lourenco Marques is
now using 11.742 instead of 11.765 as
formerly. The Portuguese service is
now using 6.14 at 0400-0630, and also
1030. (Ridgeway, South Africa) Heard
signing off 1515 on 15.285A with “A
Portuguesa’; fair to good level in N.Y.
(Bellington) CR7BE, 9.810A. noted
0030 in Portuguese scssion. (Patter-
son, Ga.) Is heard 0000-0100. (Rosen-
auer, Calif.)

New Zealund — Revised schedules
have just been received via airmail
from Radio New Zealand—to Aus-
rralia 1300-1515. Z1.2, 9.540; 1530-0145,
7110, 15.220; 0200-0545. ZL2. 9.540. To
Pacific Islands 1300-1515. Z1.9, 11.810;
1530.0145, ZL4, 15.280; 0200-0545, ZL3,
11.780.

Nigeria Nigerian Broadeasting
Service, 32 Marina. Lagos. Nigeria,
verified reception of 7.083," stating
frequency is actually 7.079; this is a
250-watt regional transmitter at En-
ugu in the Eastern Provinces; another
regional station—low powered-—is at
Kaduna in the Northern Provinces on
4.925 during “hours of darkness” and
7.165 during ‘‘daylight hours” (local
time). Officials said Lagos operates on
9650, 7.5 kw., 0100-0215, 0530-0800,
1200-1500; channels of 8.100 and 7.255.
low-powered. broadeast 0100-1700 with
one break 0345-0530. Relays many
BBC programs. Has been heard on
9655A by Bellington. N.Y, and Kary,
Pa., however, as late as 1700 close-
down.

North Korea—Radio Pyongyang, the
Korean Central Broadcasting Service,
now broadcasts in Japanese on 4.400,
6.250 at 0800-0900. (Japanese Short-
Wave Cluhb)

Pakistan-—Radio Pakistan is now on
regular transmission (after completing

www.americanradiohistorv.com

for dependable sound,

INDUSTRY relies on

AT

DR Double-Reeatrant
Projectors

DEPENDABLE QUALITY:

The latest electro-acoustic research
and engineering—ond over 20 years
of manvfacturing know-how—are be-
hind every ATLAS product.

Paging :
Talk-Bac .
L DEPENDABLE SERVICE:
Coost-to-coast and around the world
todoy—in every Industrial, Marine,
Railroad, Military, Educational, Civic,
U.S. and Foreign Government appli-
cation—under every kind of climate
and noise condition — ATLAS sound
equipment is famous for highest effi.
ciency ond durability. That's the
proof of ATLAS performance depend-
abiliry.

ALNICO-V-PLUS
Driver Unite

DEPENDABLE DELIVERY:

Yes, ATLAS gives our Government
highest priority, And yes, we too feel
the pinch of materlal shortages. But
our customers will continue 1o get our
uswol dependable delivery—because
we believe in cquitable and depend-
1 oble disiribution to oll ATLAS users.

2

Duol Speakers

DEPENDABLE PROFITS:

1 Completeness of line, excellence of
—-'-—-——’1 product, dependable delivery, right
prices—that’s the ATLAS combinotion

J that means high, steady Industrial
Sound profits for Youl

*
! ‘ JUDGE for yourself, COMPARE

‘é"@' /<\ ATLAS ot your local Jobber todoy.
¥ Seewhy ATLASisthe preferred line

FULL- GRIP, VELVET - for utmost dependability, Write
ACTION Mike Stonds QW for FREE latest Cataleg 55 |

\ ATLAS
SOUND CORDP.

1446-391h Street, Brooklyn 18, N. Y.
tn Canada: Atlos Redic Corp., Lid., Torante, Ont-

LA

RADIO and TELEVISION ELECTRONICS

in all Technical Phases

ew Classes (Day and

Evening) Start 1st of

Dec., Mar., June, Sept.

Free Placement Service for Graduates
For Free Catalog write Depl. RN-52
RCA INSTITUTES, INC.

A Service of Radio Corporation of America
350 WEST 4th ST. NEW YORK (4. N. Y.

Write todoy for "How 1o Service T. V. Receivers”
with the HICKOK VIDEQ GENERATOR.

The HRickok Electrical Instrument Co.
10824 Dupont Ave., Clevelond, Ohio
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tests) to Turkey at 1430-1515 and to
the United Kingdom 1515-1600 close-
down on 7.010, 9484, (Pearce, Eng-
land. others) Heard with news 0330-
0340 near 17.715. Noted with strong
signal in program for Indonesia 0630-
0715 on 17.835; announced 15270 in
parallel. (Pearce, England) Heard on
15.335 at 1915 with program for home
listeners. (Sanderson, Australia) Is
noted daily on 6.285A around 0700-
1000, all-native identifies often.
(Wada, Japan) Now uses 9.762 in-
stead of 11.844 for news 1015; heard
on 6.23 with native programs 1115-
1200. (Ridgeway. South Africa)

Panama — HOS50, 5996, noted in
Australia 0145 with Spanish program
of music and news. {(Sanderson )IHOJA,
9.645, noted 2140 with commercials in
Spanish. (Pelegri, N.Y.)

Paraguay — Radio Encarnacion,

ZPAS. 11.945, noted at good level from |

1500 onwards. ZPAI1, 6.278. Asuncion,
is high level 2100 to close at 2200; fea-

tures dance music 2100-2200. (Ridge-
way, South Africa)
Peru—Radio Central, Lima, has

moved from 9522 (listed 9.545) to
9.550; weak level; uses call of OAN4K
and Andalusian Spanish. (Stark, Tex.)

PlLilippines—Ruadio Free Asia, 6.11
Manila, noted closing 0920 when an-
nounced channels of 11.94 and 6.11 for
Manila, 949 for Guam. (Balbi, Calif.)
DZH4, 6.000, Manila, noted in English
0900, CWQRM. (Flynn, Calif.)

The Far East Broadcasting Co., Ma-
nila, has brought into use a 16-m. chan-
nel of measured 17.805; is reported
opening 0300; has been heard by Sand-
erson, Australia, also around 2300
when signal strength was especially
good in Melbourne, also with news
0500; call is DZ16. The 16-m. outlet is
heard by Ridgeway. South Africa, at
good strength in parallel with 9.73, 11.-
853, 15.300, and from 0900 on 6.030:
heard from around 0800 to closedo\vn
1200, English from 1000. DZ16 has becn
heard in Sweden by Engberg 0500-
0600.

Polund—Warsaw lists Eunglish {(pre-
sumably for Europe) as 0130-0200,
6.140, 7.155. 5.995; 1200-1230, 7.175,
9.555; 1230-1300, 6.115, 9.555, 7.145:
1400-1430. 6.115, 9.555, 7.145; 1430-1455,
6.140, 7155, 5.975; 1730-1800, 6.140,
7.155, 5.975. (Pcaree, England)

Portugal—Lisbon, 6.360, noted 1754-
1800 when signed off with “A Portu-
guesa.” (Machajewski, N.Y.)

Portuguese Guinea—CQM sent QSL

card and mentioned only 5.838 at 1630-
1800. (Pcaree, England)

Portuguese India - Radio Goa, 9.61,
heard in Hindi 0930, in Portuguese
1000; in English 1030 (Mondays has

Old Fashioned Revival Hour"” tran-
scrnptlon) has guitar interval signal;
is in foreign language 1130 and closes
1230, good level in South Africa.
(Ridgeway)

Reunion—Radio St. Denis, 7.168, has
strong signal in South Africa opening
0915 with announeements in French;
0930 tight musie, French songs; calls
“Iei Reunion, Radiodiffusion Fran-
caise” by man; woman also an-
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BLOWERS—115 VAC 60 CYCLE

P SINGLE TYPE:
lert) 100 CIalL 205" 4

outlet, Cotplete size: 2 G‘.
Order No, [tN-u0, SB 95
DUAL TYPE: 100 CKM. in
take: 2" Dis.  Kach Side, (ou:
;nleles\ue " x 6" 4
........... .S13.95
COMPACT TYPE: 10x CFA Mo-
tor bullt inside x-mulrrel cage.

(Illlmraml ut

y.

Order No,

" intake; 3% x )is. Cown-

Dlete ‘:ue 44" \sz S x 8%7 D Order o,
RN-860 ............... i e $14.50
FLANGE TYPE: 130  Cine 5% i ake: 2" Dis

}..\mul(;te sze: 7%" W 7‘4" s 6%” D (lulu No.

. $13.95

FLANGE TWIN: 275 CI Al 4' illnl\e 3% x 37 Dis,
Complete ~lze: 1137 W« \F'-ﬁ" I x 8-1/16" D. or-
der Na IEN-134, §21.95

DYNAMOTORS
DYNAMDTDR and BLOWER: 9 volts DC Input ; ont-
put 459  Valis G MA. Gi’l‘lll I l‘;l Aluﬁ‘ olts DC in
Put: output 260 Volts 65 MA, 00 111*M.
L L e A s $4 95

PE-101C DYNAMOTOR.....NEW $4.95

INPUT: QUTI'DT: STOCK No.: I'RICE:
14 v. DC 800 V. 300 Ma. RD-88 £9.95
12 v, DC 220 V. G0 Ma. DM.24 6.95
12 V. e 220 V. 100 MA. DM-18 4.95
4 v. nc 375 V. 150 MA. DAI-375 8.95
14 v. C 330 V. 135 Ma. DM-330 7.95
14 v. DC 560 V. 500 MaA.  PE-5 14.95
12or 241 V.DC 275 V. 110 MA. USa/0816 395
12 V. nc 250 V. 50 MA. DM-25 8.95
1Zor 24 V. DC 500 V. 50 Ma Usa/musls 3.95
120026V, DC 430 \'. 200 AlA.
225 V. 1un ALA. D-104 14.95
28 V. IiC 250 v, 60 MA,  PE-36 5.95

COMMAND TRANSMITTERS
Complete with Tubes & Crystals

BC- 457 Transmitter—4 to 5.3 MC.—1'sed....§ 8.05
BC-4538 Transmitter—5.2 to 7 M. —U X 7.95
BC- 169 Transwitter- -7 to 9 MC. .. 22,95
1C-456 Modnlutor. NEW: §5.95 sedd. .. 2.95
Transmitter Hack- Single: §1,50—Dual. .. 2.00
Rec. Rack--Dbual: §1.50 Modulator—>Mig. 1.50
Ree. Dyu.—Ueed: $2.95 Trans. Dyn. Used: 2.95

AIRCRAFT CONTROL CABLE
X7 Strand \\ennmpmnrul, Galvanized,
Uretormed. 920 1t t il tor Pelevision Guy
ing ard minyg other uses.  1'tlees
44%z¢ per It -1008 F1. or niore @ 4 ¢ per It

POWER SUPPLIES

PE-157 POWER SUI'I'LY- Volt Vihrator Supply.
opcrates trom BI3-54 2 Velt Imuery mounted In Ca-e,

352"

Quiput voltage 1.4 V. % Amp 125 V. 50 AMA,  Jass
Idatters, Speaker. & kxternal I'ower Cord—with V
LY ™ VS $4.95
BL-54 2 \'nll I)n‘ Ihuerr R g e 2.95
MR 3A l'ower Supply & \Iodulamr

£/TA-12—New --829.95
I*ower ﬂupul) No. H Mark 11 No. 19 llallln

Set. 12 or 24 V. Tuo '\ Dynawmotors: 500

V. 50 AMAL 275 V. 110 MA—-New .8512.95
PE-104 Vibrator Uit £/RC-651. ..., ..., 10.95
HC Vibrator 1/1E-1IH—New . - ey .95
VB I6 Vibiator t/1'1E-237 -8C1- li!)l Ve\v,.. 4.95
V-9 Vilnator—& Valt 4 Prong—New,...... 1.00
Vii-8 Vil rator—2 Volt—New 1.00

TRANSFORMERS—II10 V. 60 CYCLE PRIMARIES:

5§ VoIt CT- 25A—Iﬂ 000 V. Ins, OPEN FRAME—6" x
ST T 4 A " el ) e $7.95
63V. 1 :\lnp |.25 24V.1 Amp. 1.95
24 V. % Anp. . .50 24 V. 6.5 Amp. 5.95
6—24—or 30 Volt 8 Amp...............000u... 5.95
Two 12 V. 4 A, windings, glres 12 V.8 A or
R . T T Y M S iy 5.95
325-0-325 V. 5(1 MA—GS V 2.5 A\' 6.3 . .6 A
(nact 6x5) Tialf Shen--"’/ﬁ EEL et No.
FIMR v - en btk b 2.75
440 VCT/70 MA -5 V 2 A -6.3 V 4 1\ ..... 3.35
490 VCT/60 MA- ~5V z\ :6.3V. 44 ;63
........... 3.25
460 VCT /90 MA- V1A G.‘IV 1A ... 3.75
175.0.175 V. -IOMA 63\7 @ 21 A: B'iV@G:\
Halfshell 23"x2%,”x2%"—No, T-23-40...., .75
350-0.350 V. 90 MA--g. 3 V. @3\ 5V @3:\.!'0
rlght—3%"x3%"x3%" .. ... ... .. .. ..., 3.25
CHOKES
5 Henrles—-150 MA. 85 ohis DC—Ites, Cased..§1.95
8 Henrles—130 MA, 200 ohms. ... ... ........ 1.95
5-20 Henries—300 MA, 110 oluns, 1nun V. Ins.. 3.95

$1.50
Telephoue Wire—3 (oml ropper & meel 525 Ilt 4.75

fi. sections. xvew-in type, MS-53 can he
useil 10 make any lemgth with MX-59-51-50 4 for
taper,  Any section. 50¢ lach
Larzer Diaweter Se rlnnsA MK-55-54....81.25 Each

D
Address Dept. RN @ Minimum Order $5.00 ® Prices
F.0.B., Lima, O. ® 25% Depositon C.0.D. Orders

FAIR RADIO SALES

TA-1218 TRANSMITTER with Tube -U~i..8$39.95
RI/JARR-1 Neceiver—ensily converted to 220 M('. ¢seo
ILN. Jan. '49) Complete w/Tules. NIIW. . $4.95
RA-10 DI Recejver- ﬁ-t Volt with Tubes and Dyuaotor
sed : §29.95
BC-1206. 'lm mr I\c l)elcn \\/'l‘uhﬂ ..89,95
BC-216 Amplifier--2 1Mbes ~61°7, 30/41. ... .. 1.95
1IC-367 Amplitler—w/Tubes, less Dyn... .. .84.95
BC-G05-—With Tubes. Used. riiieaa. 3,95
BC-TVI—W/Tubes—New: §4., 95 ..Used: 3,905
BC-347—Less Tubes—New: §2.95.....Used: |.95
CORDS—CABLES
CD-501 Cored £/GN-45 Generator .. ....... ..., $2.50
CD-HIS Cord w/1M.-68 & SW-11 & JK-481. . .89
CI-307 Cord-—6.5 1L w/PL-55 & JK-26 - .89
4 Cord w/C-410 Tians. & 1I'L-31 I*lug. . .89
565 Cord for LI*-21 Loop.. ..., .. 1.50
ME-215 Tuping =hatt for 254N, . ........... 2.00

TRANSFORMERS AND CHOKES

AERIAL WIRE—Phosphorns Rronze
200 Ih. test. Weatherpeoof,
w Ips

216 Stranded.
150 Ft. of Iteel. NHI.-

ANTENNA EQUIPMENT
MAST BASES—INSULATED:

MP-132 BASE—lllusuiated at  left—1*
heav¥ eoil spring. 2 insulator. Overall

1 length: 1127 Welght: 2% |ba.
. I'rice ... $3.95
¢ 3 MAST BASE —Insufated r1ype with heavy
X eoil spring and 5" dia. Insulator. l:e
irex 1 hole for mounting. \veight:
[# $5.95

MAST SECTIONS FOR ABOVE BASES
Tutmlar steel, colper coated vainted. in 3

TRANS.—REC.—AMPLIFIERS

132 SOUTH MAIN $T. 'l
LIMA, OHIO

SPEAKER RECONING

Complete line Cones. Spiders, Rings
and Voice Coils. Custom Built Voice
Coils. Low prices. \Write for Parts
l.ist and RReconing information.

WESTERN ELECTRONICS CoO.
3164 West Colfax Denver 4, Colo.

From the eorliest days of Radio . . ..
to ths present ero of Television . . . .

e by Engmeers for Engineers”

(ORNISH WIRE CO., Inc. — 50 Church St., N.Y.C.7

www.americanradiohistorv.com

WANTED

SCR-510, 610, 508, G08,
522. 300, etc.
BC-603, (83, 923, G20,

659. 604, 684, ete.
Receivers: BC-312, 342, 348, ete.
APR-4, APR-5; RAO, RCH, RBO,

ete.
ART-13, ARC-3

Any test equipment with TS- or lsprefix—
and any RADAR

WE PAY HIGHEST PRICES

Moke your offer and be convinced!

Please describe condition accurately and
advise price desired

AMBER COMPANY

393 Greenwich Street New York 13, N. Y.
BEekman 3-6510
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HARVEY

where you FIND the FINEST

THE ORIGINAL WILLIAMSON
HR-15 AMPLIFIER KIT

-

The famous, original Williamson HR-15 . . . still

acclaimed the leader . . in kit form, with the
Parteidge Qutput Transformer specified by Williom-
son in his original design. Assemble this kit, and
in 3 hours ar less, enjoy the finest saund you ever
heard. Operares from a tuner, phono-preamp,
crystal pick-up, of other signal source. Absolute
gain is 70.8 db with 20db of feedback. Frequency
response: * .5 db, from 10 to 100,000 ¢ps. Qut.
put impedances to malch all speakers from 1.7 to
109 ohms. Kit is complete with 5 tubes {1-5V4,
2-65N7, and 2-5881 (or 807 if requested), 2.
Punched Chassis, 2-Resistor Mounting Strips, Seck-
&ts, Portridge WWFB Qutput Transformer, Assembly
Insteuctions, ond All Other Necessary Parts for
Amplifier ond Power Supply. $76.50
PARTRIDGE OQUTPUT TRANSFORMERS
Avoiloble Separotely. WWF8 $26.00

NOTE: HR.15 may be hod with British
KT-66 Output tubes for $3.00 additional.

ELDICO
TR-75-TV
TRANSMITTER KIT

An ideal unit for the novice.
New, revised circuit mini-
mizes TVI. Uses 8Lé oscillator — 807 amplifier.
Combination Pl.network output, Husky power sup-
ply delivers 600 volts to the 807. Complete . . .
including punched chossis and shielded cabinet.
Unbelievably low priced ot $64.95

MD-40 modulotor kit for obove. .. 49.95
MD-40P os cbove but with power supply.. 59.95

Write for Literature on the
Complete Eldico Line.

New Deluxe
Transmitter
Kit
JOHNSON
VIKING 1l

Every desirable feature hos been included in this
outstonding tronsmitter: BAND-SWITCHING to oll
amateur bands, from 160 through 10 meters . . .
TVI suppression . . . 100% AM modulation . . .
PARALLEL OUTPUT 6146 tubes . . . PUSH-PULL
807 MODULATORS. Supplied <omplete with pre-
punched chassis, copper-ploted steel cobinet,

100 WATTS ON PHONE
130 WATTS ON (W

tubes, hordware, assembly instructions, ond all
necessary ports and components.. $279.50
Viking |l complete with tubes, wired

and air tested 324.50
Viking VFO Kit 42.75
VFO Kit—wired ond tested {with tubes} 62.75

Viking Mobile Kit, up te 60 Wotts input 99.50

Viking Low Pass Filter, 4 section, 75 DB
Att., hondles o KW

Viking TV| Kit, everything to TVl suppress
the Viking |

NOTE: Prices Net, F.O.B.,, N.Y.C.
@ Subiect to change without notice.

RADIO COMPANY, INC.
103 W. 43ed Sr, NV, 36 N.Y. * LU 2-1500

16.50

24.75
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nounces; 1100 gives news in I'rench;
1115 dance music; a Soviet transmitter
swamps the station around 1125.
(Ridgeway)

Sao Tome —CR38B, 17.677.5, noted
Sundays 0750 when tuned with dance
music; at 0757 had call, guitar music,
details of next program and closing
announcements in Portuguese; left air
0800A after “A Portuguesa.” (Pecarce,
England; Ferguson, N.C.) CRS3SC,
4.809, is good level opening 1430. light
musical programs to closedown 1600;

gives call frequentlv (by man).
(Ridgeway, South Africa)
Sandi-Arabia Djeddah is noted

opening around 22153 on 6.177A and
7.245A with usual interval signal; uses
Arabic; closes around 2304A. (Belling-
ton, N.Y.. others)

Somalia—Mogadishu, 7.383, is heard
from 0915 in Arabic to 1200, when
goes into Italian until 1300 closedown.
(Ridgeway, South Africa)

South Korea-—HLKA, 7.935A, Pusan
noted 0630 with Western music and
Korean news. (Sanderson. Australia)
Wada, Japan, savs is now operating on
7.935 and 9.555 at 1600-1800. 2130-0030,
0330-0900, all in Korean. Flynn, Calif,,
reports HLIKA on 44785 at 0845, S6,
in oriental language, much QRM.

Spain—Rudio Mediterraneo, Valen-
cia, is noted now near 6.995 from audi-
bility around 1425. Radio Juventud le
Murcia has been moving around, noted
more recently on 7.105A with dance
music 1655; gave call in Spanish 1700,
and was soon buried by sign-on of a
Racdio Free Europe station. A Spanish
Nationalist outlet has been heard on
7.420, but it is not Rudio Menoirca;
signs on 1500 with singing of march
and signs off with similar number

| 1705; call sounds like “Transmite Ra-

|

dio Cartagena.” (Pearce, England)
FET1, 7.006, noted 1630 with Spanish
program of news, music. (Sanderson,
Australia) Malaga. 7.012A. is still
noted with Spanish Home Programs
around 1515 onwards, fairly good level.
(Ridgeway, South Africa)

Sweden Radio Sweden, 11.705,
noted with news 2300. then music.
(Sanderson, Australia) Heard on 15.-
155 with news around 1000. fair level.
(Scheiner, N.J.) Noted on 9.535 at ex-
cellent strength 1900-2000. (Deem, W,
Va,)

Switzervland
heard 0945-1045
(Pearce, England)

Damascus, 17.865,
to India-Pakistan.
On 11.913A with

news 1720-1730 closedown. (Black,
Pa.)
Tahiti-—Radio Tahiti, 6.135, Papeete,

is heard around 0000; signs off 0130.
{(Kary, Pa.)

Taiwan BEC26. 10.060A. noted
from 0910 tune-in with Chinese session
to 1000 closedown. (Pearce, England)
Taipeh, 15.235, heard with news 2200
to North America. (Annala, Oregon)
BEC32, 9.775A, Taipeh, noted 0700
with English commentary and West-
ern music; asked for reports, (Sander-
son, Australia) A Taiwan outlet is
noted on 7.045A around 0500-1030
closedown: call seems BEC22, BEC32,
or BEC34; is not parallel with 9.835

wwWw-americanradiohistorv com

which is heard quite irregularly; an-
other Taiwan station is noted on
7.340A to 1030 or 1100. (Wada, Japan)

Tangiers  Radio Africa is on a new
channel of 7.192 as early as 1015, and
as late as 1745. (Pearce, England;
Kary, Pa.) Radio International,6.110A,
noted with news in Spanish 1700.
(Pearce, England) Pan-American Ru-
dio, 7.300, is heard with clock chimes
(12) at 1900 and multi-lingual an-

nouncements to 1904 sign-off. (Kary,
Pa.)
Thailand — Bangkok, 11.910, has

English session 0500-0630, fair level;
announces also 15.630, 7.140 (is nearer
7105 K.R.B), 6240. (N. Z. DX
Times)

Uruguay—Ruadio Electrica, CXA10,
has extremely good signal from around
1130 with classical music; call is given
every half hour by man; has QRM from
Radio Dakar at 1400. Ruadio Avriel
CXA3, 6.075, is noted at good strength
from around 2030 to closing 2200. man
gives call in Spanish. (Ridgeway, South
Africa) Niblack, Ind, notes CXA10.
11.900, at good level 1800 and closing
2210.

USI (Indonesic)—A station believed
Djakarta is heard with strong signal
mornings to 1030 closedown on 9.865;
at times location sounds like “Jogja-
karta,” however. (Stark, Texas; Kary.
Pa.. others) Noted on 9585 from
around 0800-1030 closedown. (Balbij,
Rosenauer, Calif.)

USSR— Radio Tashkent, 6.825, is
noted with Englisi for India-Pakistan
1000-1030, 1115-1130 (some days Eng-
lish begins 1030, however). {(Pearce.
England) Moscow is noted on 11.68A
with English (review of Moscow press)
and music 0500-0530 fade-out. {Jones.
France) Frequencies used by Moscow
for the 1820-0100 period to North
Ameriea are 15.330, 15.250, 15.230, 15.-
110. 11.910. 11.830, 11.810, 11.710. 9.670.
9.650, 9.550, and 7.240 (some of these
are actually relays by satellite coun-
tries); the 0800-0830 transmission to
North America is over 17.830, 15.440,

15.360, 15.180, 15.120, 11.910. (Kary,
Pa.)
Vatican—HVJ, 5.968. noted 1545 with

chimes and then news in Italian. (San-
derson. Australia) Noted on 11.74 with
news 1000, fair level: also heard on
this channel with English 1315. (Schei-
ner, N.J.) Noted with English period
1315 also on 9.550. (Kary, Pa.) Ac-
cording 1o NNRC. HVJ has news
Wednesdays, only 0930-0940 on 17.775
for Near East.

Venezuela -Eadio Rumbos has Eng-
lish session Mon.- Fri. 1800-1900 over
4970, presented by Jay Farr; first 45
minutes is dise jockey session called
“Supper Club” and last 15 minutes
(1845-1900) consists of a roundup of
latest world and local news. (West,
va.) YVKB, 4.8303, noted S5 at 0612;
YVMM, 4.9096. was S5 at 0615;
YVKM, 5.0294, noted S5 at 0619,
CWQRM. (Oskay, N.J.}

Yugoslavia—Belgrade, 6.100, noted
signing on 2330; has English 0130 and
then is heard parallel on 9.505. (Bel-
lington, N. Y.) English is now sched-

RADIO & TELEVISION NEWS
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duled 0130 on 6.100, 9.505; 1100-1115,
6.100, 7.200; 1315-1330, 6.100, 6.150;
1645-1700, 6.100, 6.150 (WRH)

* * *

Press Time Flashes

When this was compiled, a station
on 4950, identifying (in English) as
“the Broadcasting Service of Radio
Belize” was being heard around 1830-
1904 closedown. (West, Va.) Good level
in West Virginia but with CWQRM
and aireraft phone QRM. Is British
Honduras.

The Radio Clube de Angola, Luanda,
Angola, is now using a new channel of
4.873 in parallel with 9.632, 11.865:
heard {rom around 1330. (Ridgeway,
South Africa)

The Central Broadcasting Station,
Lusaka, 4.826, North Rhodesia, is
noted around 1210 with dance records;
with talk in English 1230. BBC news
relay 1300; probably signs off 1400.
(Pearce, England) Ridgewav, South
Africa, lists ZQP at 0760-0900 on 7.220:
(0900-1100 on 7.220 and 4.826: 1100-1230
on 7.220, 4.826, and 3.275; 1230-1400
closedown on 4.826. 3.275.

The Japanese Communist station
Radio Free Japan broadcasts on 10.180,
11.896 at 1500-1600, 2200-2300, 0500-
0600, 0730-0830; uses Japanese only; is
probably located in Communist China.
(Japanese Short-Wave Club)

Legge. New York. notes Radio Free
Europe afternoons (EST) on 11.855,
11725, 9.717, 9.695, 9.607; fair signals
around 0600 on 11.745, 11.675. (NNRC)

An Arabic-speaker reported some
months ago by Cushen, N.Z.. heard on

5.000, has been identified by Bert Blu- |

man. lIsrael, as located at Kuwait in
the Persian Gulf; operates 1130-1400
and identifies only at sign-on;: pro-
grams are all-Arabic. (Radio Austra-
Ha) (Al Kuwait is a sultanate in
Arabia, south of Iraq, on the north-
western coast of the Persian Gulf; it is
a British protectorate with a popula-
tion estimated at 50.000.—K.R.B.)

Latest schedules for the COQURIER,
the Voice of America’s “Truthship,”
are 1200-1615 to Near East and 1730-
1900 to Caucasian USSR on 6.015:
1730-1900 on 7.200 to Caucasian USSR.
VOA is now sending out QSL cards for
reports on reception when the COURI-
ER was testing from
Canal Zonc some months ago.

By this time. the 1953 edition of
WORLD RADIO HANDBOOK, com-
piled in Copenhagen. Denmark, by O.
Lund Johansen, should be available
from Ben E. Wilbur. 1000 Connecticut
Ave., N.W, Washington, D.C.
written in English.

“Australian DX-ers Calling” is now
aired each Saturday 2300 on 15.200:
cach Sunday 0030 on 15.200, at 0300 on
9.580, 11.760. 17.840, and at 0902 on
9.580, 11.840, 15.320.

The Korean Broadcasting System
operates a network of 15 stations. two
of which are short-wave—HLKA on
2.510, 7.935. each 1 kw., and located in
Pusan. A new short-wave station will
open shortly in Seoul, using 10 kw.
QRA is Hahn Ki Syan, Chicf Engincer,

January, 1953

the Panama |

It is

Wore Prafits
from the Complete
line of SUPERIOR

ROKN

TOWERS

Standard Self-Supporting ROHN stee] TOWER

Proved to be the BEST answer to your Tower needs!
Thousands of installations prove ROHN superior in design, con-
struction, and quality. Made in standard 10 ft. sections, using
heavy duty tubular steet and electric welded throughout. Tests

prove the rugged construction . . . 1
guying needed up to 50 ft. Double-coated with a

can be climbed .

. no
finish

that’s permanent and non-cerrosive. Quickly installed in ce-

ment base. These towers can be used to any height . .

. even

up to 130 ft. Here's true permancnt installation that has real
sales appeal. Get the facts — you'll be convinced ROHN is BEST!

— 2 other Rohn Models for you!

ROHN “FOLD-OVER" TOWER

" This type tower is built
© by merely using regular
Rohn tower sections and

an inexpensive Fold-Over
advan-
tages of the standard
Rohn tower, but is of the
fold-over type that makes
it perfect for antenna
changing. rotator servic-
INg. experimentation, etc.
Kit includes hinged sec-
tion, boom, reel and cable
mechanism, 4 guy an-
base

kit. Has all the

FEEI 3T X

chors and special

————— scCtion.

New Quick “'Drive-
In" Bose for yse with Y.
stondard  towers in
place of concrete
base. Permits Instant

Mosts,

ordtower

ROHN TELESCOPING MAST

is quickly installed and
raiscd to desired height in
a moment. Heavy-duty gal-
vanized steel tubing in
heights from 20 to 50 fu.
An absolutely sturdy and
durable mast non-
corrosive and indestruct-
able. Exccllent rigidity at
joints. Comes complcte
with guy rings, and all
necessary parts for instant
installation. . .can be pur-
chased with or without
base. Available in 20, 30,
0, and 50 ft. sizes.

Flat Rool mounts
for use with regu-
lar towers on flot
surfaces.

fower erection. MNot -
recommended under s -
certain conditi — -
however. *"H1OM Bares for Roh Peok 100l mounts e e oo
Telescoping for yse with stand- ity.
—-‘;\-““

“Scll the ROHN line .

Designed and Mfg. only by:

ROHN MFG. CO.

When Answering Advertisements
Please Mention

RADIO & TELEVISION NEWS

JE— |
é New Proximify Probe -

Tests All TV Hi Voltage Supply Systems |

INSTANTLY

ehecks  hi-voltage transtormer aetion. |
horizontal oscillator-sweep output-damper-hi-voltage rec.
tifler, etc. Used under actual operating conditions. De.
termines exact procedure to troublie shoot no raster prob.
lems and intermittents. No connectiens—no shocks—
saves time——clips in Docket. Used by professional TV
servicemen for home calls and beneh work.

Complete instructions enclosed.

Send check or M.0O. 83.95
Postpaid U.S.A. Not Fully Guaranfeed

SERVICE PRODUCTS cO.

Box 215 Lawrence, Mass.

www americanradiohistorvy com

. where Satisfaction
and Quality are Assured.”

WRITE PHONE OR WIRE FOR FREE CATALOG AND PRICES!

All Rohn Products
Sold only Through
Authorized Repre-
sentatives &  Job-
bers.

Dept. RTN, 2108 Main St., Peoria, Illinois

EASY TO LEARN CODE

It 15 easy to leafn or ncrease speed
with &n inetructograph Code Teacher.
Affords the quickest and most prac-
tical method vet deveioped. For be-
€inners or advanced students, Awalla-
ble tapes from beginner's alphabet
10 typical messages on all subjects.
Speed range 5 to 40 WPM. Always
reidy—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher lit.
erally takes the place of an operator-
instructor and enables anyone to
learn and master code without fur.
ther assistance. Thousands of suCcessfui operators have
‘‘acquired the code™ with the Instructograph System.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN ROAD, CHICAGO 40, (LLINOIS
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STAN-BURN

5-PARHES

ANTENNAE SPECIALS
111 12

DOUBLE V 34" ..$2.98 $2.20
DOUBLE V 14" Dowel .. s 3.45 2.45
DOUBLE V 12~ Dowel .. X1 2.95
10 Element Conical s~ . 3.ss 2.83
Folded Hi Straight Low @

4.25 3.2s

4.9% 3.75
s FOOT SWEDGEO .......... .79 .69
10 FOOT PLAIN .. ... ....... 1.39 1.29

85 Mil. 300 OHM
72 OMMm COAXIAL

.$14.95 M Ft,
. 45.00 M Ft.

CATHODE RAY TUBE SPECIALS

Guaranteed

Staneard Brands—Unconditionally
GENERAL ELECTRIC 21EPAA
sTra 532-60

*x
%
x
*x
*
x
*x
*
x
*
«
x
*
*
* 74
*
x
*x
L 3
*
*x
x 1

P4 1 2s
16KP4/1GRPA .

* 178Pd4a . . P §
& 17¢Pa ...

e e oA e ek e e ke e e e e s e de e dedede ek

19ara o
* n,
20LP4

11ASS1S 630 REGAI. with Cascode Tunér. .
11 T3 FLY BACK (Simiiar to RCAI. . .. -
PEN FACE CABINET

TRANSFORMERS

RCA type for 16 to 24

G.E. type for 16” 0 Z&% . ... .. .. ...ceceons

These are very special prices while they
DEFLECTION YOKES

COSINE FERRITE TOOD YOKE 70°

SPECIALS

L

[=XXTe}

o e e e de e e de ke

THREEE o Lt i e read=al s
27 Mcavy Slug Spe

Audio Devices, Dises and Scotch Tape in Stoc
Audlo Plastic Itsd Oxlde FPlustle tape—
K Hall-hour _spool. . . . $2.30 ne:huur spool. . . .

WIRE RECORDERS IN STOCK
*w'LCOK GAY—Modal 2R10Q. . .. ...........
PENTRON — Model 9T3C — 2:speed Tape Re-
COrder . . ........cidennrnaanny N
*RADID CRAFTSMAN
Model RC2—!IFL Amplifier ...
I Model RC10—AM-FM Tuner .
Model CS—Willismson AmPBlfi a
J‘k ascode Guarantced Tuners {(with lubes
BSPECIAL! While they last

4 g
g ]
o ek oo de ok Aok hokok

g We carry o complete ifne of popuiar makes o
and TV tubes, at 30% Alse many other
Hspecial purpose and transmutting types, and all elce- ¥
.ktronic parts and equipment at lowest prices. Send us
a list of your requiraments for prompt quotations.
Terms: % arder. Balance COD. ullsnricel‘k
5.00.

FOB. NEW YORK Warehouse. Minimum order .0

& Write for our latest price list $o Dept.

STAN-BURN

(€.8.5. THEATRE 8LDG.)
1697 BROADWAY * NEW YORK 19, N.Y.

RADIO ond
ELECTRONICS €O.

|
l

Korean Broadcasting System, Office of
Public Information, Pusan, Republic
of Korea. Schedule is 1600-1830, 2100-
2400, 0300-1030. (Cushen, N.Z.)

A station noted on 9.310A around
1710-1847 sign-off in Danish and Green-
landic is believed to be Godthaab,
Greenland. Has bad QRM at times.
(Bellington, N.Y.; Kary, Pa.}

A new outlet in Sao Paulo, Brazil,
is noted on 11.855 around 1830. (Nib-
lack, Ind., others)

ISWC, London, says “The Voice of
Zion,” Israel, has an experimental
transmission to South Africa on Sun-
days 0630-0730 over 13.550 (frequency
may be varied).

YVMG, Radic Popular, 4810, Mara-
caibo, sent QSL card; listed YVMG,
4810, 2 kw.; YVMH, 1250 ke., 2 kw.
QRA is Apartado Postal No. 347, Ma-
racaibo, Estado Zulia, Venezuela. Says
is affiliated with BBC, NBC, United
Nations Network of Peace, as well as
Radio Programas de Mexico. (Patter-
son, Ga.)

Schedules of Radio Tirana, Albania,
on 6.560, 500 watts, and 7.8504, 3 kw.,,
are 2300-0100, 1100-1130, 1215-1700;
English is listed for 2345, 1600. (Radio
Sweden)

Bellington, N. Y., notes the clan-
destine Yugoslav Emigrant Station on
6.887A parallel with an outlet on
7500A around 1750; has man and
woman alternating in European lan-
guage.

British Honduras is to have a better
short-wave service soon; a 5 kw. short-
wave station is expected to be in op-
eration at Belize by next March.
(Catch, England)

Radio France-Asie, Saigon, Indo-
China (Vietnam), has been noted back
on its old 11.83 channel from 11.924A,
signing off 1125, (Balbi, Calif.)

Sanderson, Australia, notes a much
improved signal from the Chinese Air
Force Station, Taipeh, Taiwan, on
9.750A at 0700 when has English ses-

sion. May have installed a new and
more powerful transmitter?

Radio Free Europe noted on 10.300A
when tuned 1000; melody followed by
call, then program in Hungarian;
news in Czech 1015. {Pearce, England)

The Free Greek Radio appears to
be on about 6.970; intercepted at 2255
when had Greek language session run-
ning past the hour. Signal was gone
when retuned 2315. (Kary, Pa.)

A clandestine station announcing as
“Freidomsender”’ is heard in Sweden
on 7.700 at 0230-0245.

EDV10, Estacion Escuela Radio
S.E.U., Madrid, sent usual QSL card;
said is on 7.170 but enclosed schedule
for Esperanto transmission (at 1430)
which gave channel as 4233 m. or
7.088. (Pearce, England)

When this was compiled, the BBC's
programs for the Western Hemisphere
were listed—North American Service
—To Canada, USA, Mexico, 1000-1215,
17.715; 1300-1545, 11.930 (Mon.-Fri.);
1500-1545, 9.825 {(Mon.-Fri.); 1545-
1700, 9.825, 6.195. Special Programs—
For Falkland Islands, Sun. only, 1130-
1200, 17.810; for West Indies, 1815-
1845, 9.580, 6.035. General Overseas
Service—To West Indies, Central
America, South America (north of
Amazon), 1500-1700, 11.750; 1700-1815,
9.580, 6,035; 1845-2200, 6.035. To South
America (south of Amazon), 1500-
1700, 11.820; 1700-2200, 9.410, 6.110. To

Canada, USA, Mexico, 1700-1845,
9.825; 1700-2200, 6.195; 2300-0115,
6.110.

& ® *

Acknowledgment

Many thanks for the splendid coop-
eration during 1952. May 1953 bring
you the best in SWL'g. Sorry that
space limitations would not permit the
use of more of your fine reports this
month. Please continue to send your
best tips to Kenneth R. Boord 948
Stewartstown Road, Morgantown, West
Virginia, USA. Thanks!—K.R.B.
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Two-Meter Master
{(Continued from page 41)

The filter network, R,-C.:-C,, helps
to isolate stray r.f. from the modula-
tion transformer. The r.f. chokes RFC:
and RFC, are identical, wound on a
short 4" diameter polystyrcne or ce-
ramic dowel. 24 turns of #28 enam-
eled wire provide adequate choking at
144 me.

All tube heaters are wired so that
the “B-" ground return serves as half
of the heaters return; at the final
amplifier, the 832A heaters hypasses
to ground through C,.

Cross neutralization of the final
shows lengths of solid hookup wire
connected from the grids, across the
back of the tube socket, and out
through small holes in the socket
mounting bracket. The holes support
feedthrough bushings, which rigidly
support the neutralizing wires running
parallel to the plates outside the glass
envelope of the tube. When neutraliz-
ing the amplifier, start with wire
lengths adjacent to the tube’s plates
extending about %” from the feed-
through bushings. Clip off about a
sixteenth inch at a time until 1he am-
plifier stabilizes. Do not try to op-
erate the amplifier without neutraliza-
tion; at these frequencies, its use
becomes mandatory unless onc was
born under a very lucky star!

The r.f. section requircs 300 to 325
volts d.c. at a current of 175 ma. Any
power supply meeting these require-
ments may be used, and most junk
boxes may provide enough parts to run
20 watts input. Separate power sup-
plies are employed for the r.f. and
audio sections of the transmitter.

Physical construction of the 1.f. sec-
tion is made upon a “U” channel nicas-
uring 10” long, 3%” wide and 2%"”
deep. Inasmuch as W6\WGD has been
operated from hotel rooms and simi-
larly restricted spaces for the past
twenty vears, an absolute minimum
of space was utilized in this design, if
only from force of habit. The unit may
be constructed according to its build-
er's preference, although a similar
parts layout should be followed.

Due to its small size, the transmit-
ter uses miniature one-inch meters to
rcad final grid and plate currents.

With reference to Fig. 4, note the
point-to-point wiring; resistors R. and
R: arc bolted together through their
lengths to form a single unit, support-
ed by heavy wires making connections
to various tie points. The power input
connector provides support for this and
other circuit components, as does the
second tripler tube socket. Actual con-
structional features are left to the in-
genulty of the reader.

Modulator Section

To convey maximum intelligence,
the carrier must be modulated as fully
as the law allows; the speech should
have good fidelity and crisp response
to be clearly defined at the receiving

January, 1953
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SCR-274N COMMAND
and ARC-5 EQUIPMENT

AS IS EXC. YsED
( {wi

ith
RECEIVERS ) tubes)
BC- $23.95
1.95
11.95
9.95
. . 9.95
7 to AC . 7.95
ADDITIONAL EQUIPMENT
BC.136  Modulater 2.25 2.75 5.75
BC-130)  Conirol Box
{ Heeelvery | 1.75 2.55
B 1 Conmral Box
(Transmiiter) 1.69 2.29
-442  Relay Unll ANT
With Condenger 2.79 3.5D
Without Congenxer 1.29 2.95
Plugs: PL-147, 148, 151.
i33. 154. 156
il t.25
Flexialo Shafting wlth
Gear to fit receivers. . 2.as
3 Recelver Raek . 2.29 2.98
2 Transmitter Ka 2.39 3.97
Stnrle Truusmitier itack 2.25 2.95
DNi-32 1 nnmnln for
Command se 2.95 2.25 7.9%
DA- J Iwnnmowr Tur
Vi et 2.95 3.95%
She -cl« Mix. fur 3 Hecelver
Rack, 2 Trans, Rack,
Maxdiiltor or Ant. lte-
Juy Unt YT 1.98 2.8

MONTHLY SPECIAL
SURPRISE PACKAGE

20 pounds of assorted radio parls A s 95
teal valueat .. .. .. .

TUBES.................10 for $3.50

12SR? &5L7 1NS .
1613(6F6) 6ve 387 Your choice
9006 iNS 6Ca n?‘ulon(:a'l?y
§iic S50 o5 advertisca
6HE 1625 12H6 tubes.
S —
TUBES
90 DAY 304TH ——
1.69
GUARANTEE oS .. Nen
16JPa $16.95 9002 59
160P4 16.95 3003 a8
1aCp4 16.95 GAJS | 1.89
4aPl0 95

RT/34 APS 13 Transcelver usgd as 2 tail warning
radir on 415 MC, Contabning a 30MC IF serip and
sarlous SUer parts, these units have been stripped of
RF sectls and all mlmu but are ar excellent bus H‘
only for parits ape IF rip used $ 4.9
C 624 ru‘ol\ﬂl 18CH .122 less tubes,

O 6. 19.95

i used
BC 625 lrln mitter (SCI 522) Iess tubes.
. - . cused 14,95
SCR 522 franscelver. complete In case with
P bracket. lesg tubes. 29.95
Transceiver—140-144 mec. 2 meter. used. [

cellent  conditlon. less  dynamotor. elth
tubes .. = BT A o] Guemenp only 24.9S

BROADCAST BAND & AERO

MN.26-C Itemote Controllet Naviga-
tional Direction lhnler and communi.
cations receiver.  Manual DF In any
one of threc Ire bouds, 130 o

NOW...AT LOWEST PRICES!

MIKES and HEADSETS

HS-33 Low Impedanee Headsel,
- .@XC. 92,95 rew . $4.95
HS-23 Meadset

.... used $2 new %4.95

Cb.307 Kxt. ('ord for ||.s ‘93 a3

..... c1lke new .79

Throm Mike—T 30 New .98
Mike—Navy Type New .98

Extensmn Cord nal Switch Al sem-
bly or hip nnd (I|rnnl Hlike:
CW 49505 High mnrdincn headset cumjnlelc ullh

teather neadband and rubber cushlons.
= 98¢
'I’ 17, Mierophone . , U 1—1 xc $3.78
HS-38 .z . . plam. . . exe, $1.95 new  2.29
H5:30, minlature headsel... . used 1.49 aew  2.49

DYNAMOTOR PE-101C

The hest dynamolor for conversion W v,  Multiple
wlmlin n After converslon you et cholce of {bo

50 At S0 MA or 250 v. at 100 MA. Cnmplele
uupe Aot furnished. SAGS
BRAND NEW (See ~'CQ" Aug. issuc) 3 4

DYNAMOTORS

PE 103 .. ... . et exe. $319.95
Dm S3A . - . . - . .used 2.95
BD 83 g " used pxe, R.SQ
oM 34 ol L used exd. 9.95%
Dwv 28 oW 5.95

used exe. 2.95

WOBULATOR

BUILD TV-FM-AM SWEEP GENERATOR

You ean budld Versatlle Sweep lu-quem-y Gpnorumr
with AFN-1 magnetic un s

RT? ‘APN1 TRANSCEIVER UNIT—Used ax an altim-
cler. it may e conwerled for slgnaling control efr-
cuits, ete.  Complete with 14 tuhes and dyuamotor
they are im good used condbisn at the nmminzlv In\v
price of -517.95

Used. less tubes. with welulator N .. 9,95
B8C 604 FM TRANSMITTER
20-27MC uHed. €XC. L. e $12.95

MISCELLANECUS EQUIPMENT

FL B used. oxc. .%1.95  BC 347 pach . sael. 99
BC 906 cach . - 9.95 ' RL 42 ¢uch - 3.95

SELSYN TRANSMITTER

Loop Mowor and  Autosyn Transmitter Assembly for
mialching to [-82 Indicator Used. exeellent condl.
I

tlon.
ONLY 35,95, Complete whhi Indlcator .$14.95

SCR 625 FAMOUS ARMY MINE-DETECTOR

For Prospectors. Miners. Oil Companies. Plumbers. otc.
This unit I8 heing offeredt now at n conslderable re-
1

ducthon in priee.  Hecently advertized at STO. 5 t
1= now availahle the same hrand new wrappings i
sUltcase st¥le ¢arryig case (less natterles) ac

WHILE THEY Used, like
559.5 LAST! new, $39.50

MN-26-Y 150 10 325 KC. 25 to 695 KC. 3.3

lo 7 megacyeles. comp. insta!lation $69.50
lmvelu-r alane 35.95
N-26.C alone. nes - 39.50
MN 26-C or MN-26- V as iR lews !ulv(."\ . . 13.95
With tubes, Used good »en 24.95

MN.20.E Imn Hrand New iy o 6.95
MN-52 Crank drive. New 2 . -

RL-42 Iteversihle Motor with antenna reel and
cluich.  used 2.95
BC- 133 I(.-\D]O COMIPASE HFECEIVER. 200 to
KC. usel. excellent conditlon.  with

1500 KC. 24 V. Sel contatued ay- l\lhes 39.95
namotor supply.  Complete jnstwaila. used. oxe.. luax tubes 24.95
1 including recelver, eontrol hax. userd. nE {8, lews tubes And Cuver. exe. for
loop. azimuth control. Left-Righy In- parts P e 8.95
or, plugs. 1 0op transmission
..... NuulNﬂEm. shafts. -
BRANG NEW oL h
ARMY SURPLUS PORTABLE TELEPHONE
I C with TS 173 handuet. ... .... -$14.95 cn.
WANTED! = for 42750
All TS, APR. APS, ARC, ARN‘ "AR',T. SCR. RBY9 Shipments F.0.B. warchouse. 200% pDeposit on
A D e = MwTiLe (ladav ! s orders.  Minimum order $5.00. |llinois residents,
Quote lowest Priccs in your first lette add regular sales tax to remittance.
Prices subject to change without notice.

RW ELECTRONIGS ** e m e s

Print YourOwn

Cards, Statlonery, Advertising,
labels, eireulars, photo and movie
titles, church work. tags, ete. Save

e money. Sold direet from factory
only. Raised printing like engrav-
ing, too, Print for Others. Good

& +Profit. Have a_home print shep.
" Ensyrulessupplied, Pays for itself
inasghort time. Write for free cat-
alogof outfits and all details.
HELSEY PRESSES,8.72- Meriden, Conni

ONert BATTERY RECORDER
WALKIE-RECORDALL ® 3o 3itoieh s s7ael

Continuous. permanent. nccurate, ndexed recordIng at
""Ii ac p(-r hr. Instantapeous. permancnt playback.
Picks up sound up to 80 ft. Records conferences, lee:
. dictatl 2-way vhone & sales

MILES REPRODUCER co., INC.

812 BROADWAY [ORLTEN NEw YORK 3, N. Y

www americanradiohistorvy com

| A LOOK!
| A KLIPZON

’/// FREES

BOTH HANDS!

UNIQUE SELF-HOLDING POINTS
bring new convenience
and timesaving to service work.
® V.HF CRYSTAL PROBES = ADAPTORS
® STREAMLINED TEST PRODS & CONNECTORS
& LOW LOSS = LOW CAPACITY LEADS
See NLIPZONS at your distribusor.
Send for FREE falder 330

UNITED TECHNICAL LABORATORIES

ginesrs @  MORRISTOWN, N.J. @ Mosutecturers
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\TANNOY/
The Sensation
of the New York
Audio Fair!

Great Britain's Finest Speakers Hond-Made
By Master Craftsmen To Precision Stand-
ards.

Exclusive With Sun Radio in New Yorkl

Now you can ¢éxperience amazing wide
range response in perfectbalance. Hear the
world-famous Tannoy Dual Concentric Loud-
speaker System, providing optimum fidelity
at any level from the audible threshold up
to full room volume. So outstanding in per-
formance that Hi-Fidelity Magazine featured
this speaker in their November-December
1952 issue. Substantially flat response from
40-20,000 cps. Concentric sources for both
HF and LF components avoiding interfer-
ence at crossover, HF horn formed by ma-
chined center-pole and LF diaphragm, these
combined with a special throat insure cor-
rect HF match. Intermodulation product less
than 2%. Very wide angle of high fréequency
distribution. You owe it to yourself to hear
these instruments before making any choice,

Check These Qutstanding Features

12** Dual Concentric Loudspecker
Power handling capacity 15 watts,
Impedance viacrossover network 18 ohms.
Crossover frequency 1,700 ¢ .p.s.
Qverall diameter of frame 127%".
Qverall depth 7%4".
Substantially flatresponse 35-20,000cps.
Weight 25 lbs, with crossover network.

Complete withcrossover network $ ] 30.00

15" Duol Concentric Loudspeoker
Power handling capacity 25 watts peak.
Impedance viacrossover network 15 ohims,
Crossover frequency 1000 c.g,s-

Qverall diameter of frame 15 iA".

Overall depth 11",
Substantiallyflatresponse 40-20,000cps.
Weight 30 lbs. including crossover,

Complete with crossovernetwork 3 ] 59. 0 0

Mail Orders promptly filled. Send 257. de-
posit with your order,

SUN RADIO FEATURES

ous-name brands. .
:’égrr{:lr:te hi-fidelity soupd st;cix:\."e‘
@ Courteous service, N high p
® Free technlca_l :‘t’:]llc:t'lon

binet in .

: f’:z-et::ted compone.nts and sy::;r::.sy

@ Free coded connecnngcables
component assembly-

@ Prompt delivery.

.{owen prices.

FREE! New Edition

Before buying hi-fidelity equip-
ment check Sun’s new 100-page
catalog. The most complete pub-
lication of its kind in the in-
dustry. This 1953 edition, just
off the press, will answer all
your questions. Sun Radlo is
hard to beat for quality and
price. So don’t delay, write
today or come in for your {ree
copy.

A o
& ELECTRONICS CO

122-G DUANE ST.

INC

NEW YORK 7, N. Y.

Open daily to 8, Saturday 9-4:30.
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| stand-off spacers.

end of the QSO. In order to meet
these requirements, the modulator was
designed to offer “broadcast” fidelity,
supplying approximately ten watts of
undistorted peak voice power to the
carrier from an unusually small pack-
age.

Exclusive use of miniature dual tri-
odes results in the smallest practical
size for the modulator. With refer-
ence to Fig. 7, note that a single cas-
caded 12AX7 compriscs the speech
amplifier for a crystal microphone. An
r.f. decoupling filter, R.-C:, serves to
isolate r.f. from the speech input grid.

The shunt-coupled UTC 0-6 “Ouncer”
transformer drives a 12AT7 amplifier;
this dual triode provides push-pull am-
plification to drive a second 12AT7
cathode-follower stage which, in turn,
drives a 12AUT7 as the class B mod-
ulator. Use of the cathode-follower
driver tube eliminates the necessity
for a driver transformer, an item of
some importance where space is at a
premium.

Any type of small modulation trans-
former designed for 10.000 ohm plate-
to-plate class B service may be em-
ployed rather than the unit recom-
mended, the prerequisite being that
its secondary should encompass an im-
pedance range of 3000 to 5000 ohms to
match the class C load. The trans-
former used provides three secondary
taps of 3000, 3750, and 4500 ohms. At
a plate voltage of 300 and loaded to
70 ma., the class C load represents
4643 ohms, matching the 4500 ohm tap
closely enough to result in linear mod-
ulation.

Power supply for the modulator re-
mains identical to that required for
the r.f. section, although its current
rating need not exceed 100 ma. The
12AUT has a static plate current of 135
ma. with -22!'% volts of battery bhias
and peak current of 75 ma. Oscillo-
scopic inspection of the 20-watt car-
rier shows linear modulation of ap-
proximately 97%, while signal reports
place special emphasis upon the ex-
cellence of quality and the power-
packed audio sidebands.

Fig. 6 illustrates modulator con-
struction; a case measuring 10" long,
31" deep, and 3%” high encloses the
complete unit. Parts layout follows
schematic circuitry down a straight
line from input to output; components
bolt to a strip of aluminum “bread-
board” which mounts ahove the bot-
tom of the case upon four corner
Fig. 2 shows the
breadboard inverted to illustrate the
wiring technique and parts placement.

When constructing the modulator,
it will be found that point-to-point
wiring becomes necessary, as the com-
pactness of the unit is similar to that
of a hearing-aid amplifier. Extreme
caution in wiring will result in the
least feedback in a high-gain system
of this size. When operating properly,
the gain control may run wide open
with zero feedback, altthough this
offers more gain than is required for
the normal modulation of 20 watts
input.

www americanradiohistorv com

WALDOM

COMPONENTS

)

Interlock Assy.

SUPERIOR

TV Anocde
Connactors

TUBE SOCKETS
Standard and JAN
Types

. g 8
Terminal Strips :M

TV Power Cords

WALDOM also sup-

plies quality CRO- FREE

NAME parts SEND FOR 1952

o TV Maik, Glass and WALDOM

Escutcheon Kits,

o Croflex Tuners C*TALOGS

e Escutcheons 5CI—WALDOM Supe-

o Titie Plates ricr  Electronic Compo-

o Dial Plates nents and CRONAME

. :w;li(hxﬂn:l Products.

- agio nods

@ Instrument Drives /52~WALDOM Reploce-

® Instrument Dials ment SpaakerCone
Manual.

ELECTRONICS, INC.
911 N. Larrabee St., Chicogo 10, .

5

YOUR BEST
TV SERVICING

TELEVISIgY 5 Fu
BECEIFIR serpieing

van i rmawe enpna B

TELEVISION
AND F-M
RECEIVER SERVICING

gives you practical information on
antennas and transmission lines.
complete alignment and 3servicing
instructions. How to diagnose, lo-
cate, and correct common troubles
as well as install sets for best re-
ception. 248 pages, illustrated

And Don't Miss

TELEVISION SIMPLIFIED (Kiver)..... $6.50
F-M SIMPLIFIED {Kiver)............. 6.50
U.H.F. RADIO SIMPLIFIED (Kiver).... 4.50

D. VAN NOSTRAND COMPANY, INC.

Order from vour parts jobber today. of write direct
to D. Van Nostrand Company. Ine " Fourth
ivenue, New York 3. New York.

I'lease send me the following hooks
[ Televislon Simplfied

|

|

I

[ Television Servicing |
[ U.H.F. Radio Simplified |
|

|

1

O F.M Simplified

I enclose
Name
Address
Clty Zohe tate L
e B b e ]
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Two insulated mounting strips at-
tach to the top of the modulator case
at each end. The r.f. chassis grounds
to one point only on the modulator
case to foil v.h.f. circulating currents
flowing between the metals. (Those
circulating currents can cause untold
grief by contributing to excessive r.f.
feedback!) In addition to providing
insulation, the strips are saw-slotted
to afford footing for the hottom edges
of the rf. chassis. preventing siippage.

The case and r.f. chassis are fabri-
cated from hecavy brass plate, silver-
plated, and polished. It is emphasized
that this development model was sil-
ver plated not to enhance its electrical
characieristics, but only to satisfy an
aesthetic whim of the designer! The
reader may construct a similar trans-
mitter upon pewter or platinum, de-
pending upon his taste and the size of
his bankbook.

In constant use for the past several
months, this transmitter has worked
the same DX as have stations using
more than five times its power input
of twenty watts. Ninety-five per-cent
of the DX contacts were solid QSA 5,
using a four-element heam from a flat
city location. This operation indicates
that at W6WGD, a hilltop and kilo-
wat! seem unnecessary for more than
routine enjoyment of the two-meter
band. — -

"THE BACKTRACKER"
By JOHN M. HAMILTON

I'TH grounded plate and eathode. no

grid leak nor B supplv, maybe our
little set, *The Backtracker,® shouldn’t
work at atl; vet it does. bringing in local
and DX stations with plenty of head-
phone volume.

The set was built around o disearded
Type 530 recciving tube Gany other in-
directty-heated tube will work). which
obviously operates as a “square layw®
detector, The two coils shown in the
cirewit dingram form a grid-plate coup-
ler, which inereases the sensitivity and
seleetjvity.

Coil Li consizts of 100 turns of 428
enamel wire on a 14-inch cardboard
tube. L, consists of 300 turns of #28
on a 1 inch form, L, slides inside of
Li to form the coupler.

Tuning is casv. Rotate the condenser
until a station is heard: then pull ot
L. until the volume is strongest. The
frequeney may be changed consider=
ably by pulling out L. several inches.

From our home in Youngstown,
Ohio. using av ardinary 70-foot acrial,
welve logged 27 broadeast stations. Our
best DX so far is KOA, Denver. 1300
miles away—logged in the wee hours!

30~

Complete schematic of a simple one-tube set.
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TRAIN 47 7 aume FOR OPPORTUNITIES IN

o |

Get in on the ground floor of this fast-growing fieid.
now te cash in

ing.

dovn-to-cuses . up-to-the-minute
ing yeu take in your spare time,
present jeb! Think of it
set conversion,
UHF-TV,
learn to trouble-shoot,
practical way-

You get the experience you need by
sereen, modern TV receiver
course and is yours to keep.

on the repair hench with one of
ent TV servleing organizations.

perience and know-how of men in the fieid.

m UHF-TV SERVICING ! Age

T o, VETERANS
no  harrier.  Many T.(‘._I_ iseRatseaiainee
tdents are over 40!  Mail June 27, 1950 are

Coupon for tuil taets, FREE
Catateg and SAMI'LE LES.
SON. Act NOW |

TELEVISION
Communlcations Institute

205 W. Wacker Dr.,

coupon.

MAIL NOW
FOR FREE
BOOXLETY

Dept. 1-AE, Chicago 6, |II,

|
!
—

60 CYCLE AC SYNCHRONOUS MOTOR () )15v) . . .
Part of Watl-Hour \leter movemcent: loaded with
7 1.95

matched gears, worms, ete. . ..... P .81
44" FLEXIBLE SHAFT &
HOUSING PN YA
female selscrew
g 33 ¢

tJe
female; panel male. Off cab

NEPLACE-

SPEAKER ACCESSORIES
MENT CONES

- 0 127 inel. free.

edize.  Less voice colls. 12 asaid. . %1.98
SPEAKER REPAIR K|T Professional
assirent. of: Splders. V.C. Forms.
Felt,  Chamaols ther,  Cement, Shim

.. 2.49
*AIR KITS FOIk ONILY. 3.0§
Beautiful Gol! weave,

2 x 24ab9c 3 10./6.50
ORNAMENTAL METAL GRILLE Hruslicd
Brass sinlsh: damond  design (2% xay
: 9Rc: 13 k18~ — $1.4

X112
18°x16G"-8$1.59;: “i"x21" ,,,,,
ACOUSTICAL FELT cABINET LINING
127x127x 1V,
give 3 sq.

. laminared. Separates (o
(e L T T e 6

RAQIO HAROWARE TREASURE - . FULL LA.
CAN of: Nits, Serews. Washers, Luks. etc, .
--v:n.vs?vlt:v:" 12" 1gths, ROD:;

0¢i g —20c: 147 _3Bci My —8Se; G4 —
79¢; . - 1.39
TUBING (O.D 14 10¢; 34 12¢; U~ _17¢;
344, 2de; 4y —27c; 1" _d6c; |, 1.25
SGLE. SHIELDéD PHONO WIRE colls 20-80
.. secwEs e s : Per . .03
=20 PUSH-BACK WIRE Red, Yel., Hlue or
. - UG ft. 8%
It PHONE UNITS
Use a8 mlke or re up 1o 300 rt.
- a. $1.95; L 3.49
EARPHONES (Brush
Tyvpe ) 50K o imped,
5 ft. Upped cord....$4.95 I

PORTABLE RAOIO AMPLIFIER
CABINET . . |deal for:
Test, Medieal or [nduscrial
Lygpt. Walnut snish steel.
Iinged front panel; sllding
r;-ar 1 " x 8% x 8",

Shpgr. wit. 14

o 82,49

PERMEABILITY TUNER . . , 8TD, B'C.
Shugz-tun Ant. & Ose. colls: ose.

T-30 THROAT WIKE with neckhand. P 3

Exgl,‘GCORD & SWITCH for T30 mike.

©." %098
&9
Lens

.r ¥ gy 5 . 49c; [1h/4.50
T.43A MAGNETIC MIKE w 1K, I'la] 7D . .98 |
HANOY CARBON MIKE (RS83) . Press-to-talk
#wlich in cord. Wit 171,68 tvhe PluK 1.98
TUBE CARTONS Dlain white. Drices per
(I]Ill l.M»_.l xl"xz:{l‘ $1.20; GT
14 %114 "x.1147)—$1.45; Med (114x1 14"
4 4‘ 1.65: large (27x2°x5%)_$(.98; Ex.
tra Lge, (214 "x214"x6ik "). 3.95

!BIGGEST BUY OF THE MONTH!!
RAGIO PARTS KIT" . A *Gold-Mine'
of Invenlory owils & ends: COILS. RESISTORS,
HOCKETS, WIRE, SWITCIHES, CONDENSLRS.
HARDWARE, CONTHOLS, ETC., ETC. s 95
SHpE. wt. 20 Ibs. 3-

©'DIRECT FACTORY SPEAKER REPAIRS S|NCE 327+ |
Min, order $3.00. 2006 deposit rea. on ail C.0.1.c. |

1]
“dumBeo

0.
Full remlttance with forelgn orders, Please add sufs
ficient pogtage—excess refunded.

LEGIGNE "
New York 7. MN.Y.

—— ——— . —— ———— — o— ]
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Set Your Own Pace with This Practical Program!

ot the opportunities that are yours in
UHFTV SERVICING with proven, practical T.C.1. train-
lere is new-mathematical training (hat's complete
Here is train-
without leaxing your
in your own home you learn TV
mister antenna installation. the latest in
mopey-making short euts and mueh more
test amd repair TV sets the onl
-by actually doing this work yourselt !

HERE'S HOW YOU LEARN BY DOING!

working on a large
that's given to you with the
As an optional teature you
kel 1wo weeks of tleld experience on service ealls and
Chicago’s largest independ-
You protit frem the ex
Not through
hooks alone hant by actually doing the work yourself, yon
zet the knowledge yvon need to qualify for epportunities

D ey e s e

RADIO CORP. | g4

N LIKE YOURSELE

THESE ME u BEST!

SAYT.C. L. TRAINS YO

apye almost bco(m\pl;;evi gg:'r‘

ow, but 1

c?zlrj\:?cewg V sets since :Jrrr;g?"
ihe beginning of the ¢

ERM, Rhode istand. "
«Thanks 10 your course;,e Jgra\
ot e 1, Yen e

5 now lake D [

n?gsr'locomplele. wL.K,Wa

«) like the easy way ¥/
sml)r31sk2re presenl d. U'm very

Train

You

?ﬁ:ﬁd." L.R.S., Texas.

TELEVISION COMMUNICATIONS INST
205 W. Wacker Dr., Dept. 1-AE. Chicago 6, Il l

ES' ltuch full facta on UHF.TV (raining. In-
clude FREE Calalog and Sample Lesson. T am
hot obligated. Salesman will not call. i

O Veternns l
NaME b 016 @0 & ABEIE 2 p 00 & & heck here
AdLreBS il it iaeca i ciarenae l
City Zohe. .. ... State. ....,.. l

) BEGINNENS: Cheek here for Information on I
Pre.TV Radlo Course.

What to look for in
a record changer...
PRACTICAL » STURDY

PUSHER-TYPE PLATFORM

ON ALL MODELS

Gentle

Always
to records

record slzes

One of many features which make

GARRARD

Thte Wortets Fesiest

3 Speed Record Changer

Fully automatic with
automatic stop

/
y / -
Garrard Sales Corp. Dept. R-1 _=
164 Duane St., N. Y. 13, N. Y.
Send GARRARD Fact Sheet. =
Name
| !g' B Address :
le:s cortridge} I_C“L — — — ._Zo: _q-'_a.':— —
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MATTISON:

SILVER ROCKET 630 CHASSIS
o with TUNEABLE -

BUILT-IN BOOSTER
ofor Better DX Reception®

™

esFeaturing NEW CASCODE TUNER?
: made for UHF interchangeable
o tuning strips and 70° COSINE YOKE

Tube
Complement:

28 tubes a‘
3 rectifiers < i
1 CRT )

b

32

All Channel_ Booster

@ Broad band singlé knob control pre.amplifier
Luilt in to eliminate long léads which may
tause regeéneration and attenuation of signal.

® ONLY THE MATTISON 630 CHASSIS
HAS AN ALL CHANNEL TUNEABLE
BUILT-IN BOOSTER THAT INCREASES
SIGNAL STRENGTH UP TO 10 TIMES.
THE SILVER ROCKET WILL OUT-PER-
FORM ANY CHASSIS MADE AND IS
PRICED RIGHT TO SELL FAST WITH

AN EXTRAORDINARY MARGIN OF
PROFIT FOR YOU. WRITE FOR CON-
FIDENTIAL PRICE SCHEDULE.
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® e Mattison features a complele line of cabinets
@ MADE IN MATTISON'S OWN CABINET FAC.
° TORY, 36 breathtaking designs that blend per-
5 fectly in any setting,
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traditional or modern.

Ali
Cabinets
Made in
Mattison’s

Own
Cabinet
Factory!

The BERKSHIRE 21"

Deeply paneled 114” thick
Mahogany design and Hi-light

Genuine Mahogany,
doors. Croteh
shading throughout, IMuminated channel selec.
tor. Chassis is side mounted, Dimensions: height

10", width 32%", depth 23'4",

DEALERS! SERVICE DEALERS! Here is your
opportunily to become the “important’” TV
Dealer in your area for THE FINEST CUS-
TOM-BUILT LINE OF TV RECE/VERS. FREE!!
Write for Mattison's merchandising pertfolio
explaining the "UNASSEMBLED PLAN" and
51,000,000 FLOOR PLAN."

when you buy from
Mattison you need
only one source of
supply! You can buy
a Mattison_ Chassis,
a Mattisen Cabinet or
a complete Mattison
TV Set!

pg| 65X

Mayrise?
Manutactured with integrity

*Mattison Television &Radio Corp. S
S 10 West 181t St., Dept.RN, N.Y.53, N.Y. §
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HEPW=TV-=="
Service Industry News

-

AS REPORTED BY THE
TELEVISION TECHNICIANS LECTURE BUREAU

HEN officials of manufacturing or-

ganizations attend gatheringsof pco-
ple now engaged in the business of
servicing radio and television receivers
they express amazement at the evi-
dent high caliber of the men who own
and operate today's service businesses.
In the eves of too many pcople in the
industry who seldom ecome in direct
contact with present day scrvice busi-
ness executives, the servicing of tele-
vision and radio receivers is still
handled by a faccless, motley mass of
people who, in the aggregate, consti-
tute a tremendous market for replace-
ment parts, tubes, and supplies, hut
whose identity as individuals is of no
consequence. Many people still hold
the mental pieturc of the average in-
dividua) service business operator as
being an unkempt character who is
content to work for a marginal in-
come and who is either not interested
or incompetent to run his service ac-
tivities in a business-like manner.

A Distributor's Party

A few wecks ago we were invited to
attend a parts distributor’s party for
his service customers, This was some-
thing new. There are endless partics
given by manufacturers for their dis-
tributors and by the distributors for
the representatives, and vice versa, but
this was the first time we had had an
opportunity to attend a party given by
a parts distributor for his service cus-

tomers and their wives and swect-
hearts.

Scven years ago a former radio
service technician started a parts dis-
tributing business in Columbus, Ohio.
Ray Whitchead and his wife and part-
ner, Polly, launched the infant business
in a modest-sized storcroom not overly
stocked with replacement tuhes, parts
and supplies. The busingss grew rap-
idly and on their fifth anniversary, the
Whitehecads threw a party for the
service business customers in central
Ohio whose purchases were responsible
for the success of the business.

They held another party on their
seventh anniversary. They rented the
ballroom of a popular hotel to entcr-
tain their customers and rented all of
the other rooms on the same floor so
their suppliers could display the latest
products and meet the Whitehead cus-
tomers. Enough chairs to seat eight
hundred people were set up in the
ballroom and another two hundred in
an adjacent room to accommodate any
additional guests who might attend.

The expression “the place was bulg-
ing at the seams” is the only adequate
description of the tremendous crowd
of service people and their wives who
accepted the Whitcheads' invitation to
attend their anniversary party. Pos-
sibly more than 1500 service exec-
utives, technicians, and their wives
came. It was not a “sales meeting”—
it was a gesture of appreciation on the

Part of the crowd of more than 1500 service executives, technicians, and their wives
who attended the service party given by Whitehead Radio Company. Columbus, O.
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a Gem

a Gem 1IN PERFORMANCE

(a) Long Life
(b) Good Regulation
(c) High Efficiency

a Gem FOR VERSATILITY

(a) Wide Range of Power Outputs
() Temperatures of —55°C to +100°C
(c) Impervious to all Humidity

(d) Impervious to Salt Atmosphere

aGem IN COMPACTNESS

(1) Various sizes and shapes
(b) Light Weight for any Power Output

(c) "Tailor-made” for Individual
Requirements

Write Janet for your free copy
of the booklet on Sarkes Tarzian
Lmbedded Selenium Rectifiers

RECTIFIER DIVISION

Dept. R-1, 415 North College Ave., Blecomingten, Ind.

Januery, 1953

part of a man and his wife to the
customers who had made their success
possibie.

Close to one hundred manufacturers’
representatives and company officials
attended the party. It was high-lighted
by the surprise presentation of a Cer-
tificate of Appreciation to John T.
Thompson, replacement tube sales
manager for GE, for his company's
consumer campaigns on behalf of the
independent service profession. The
presentation was made by Fred Colton
of Gruham & Colion, president of the
Associated Radio & Television Serv-
ice Dealers, Inc., as an award from the
Association.

Ray and Polly Whitehead were also |

surprised with an ARTSD Certificate
of Appreciation which was presented
by Sam Oppenheimer of the Columbus
TV Luboratories, vice president of the
association,

Lesson in Cooperation

For many years Columbus, Ohio,
has been one of the “cleanest” radio-
TV service areas in the country, When
the TV boom struck it attracted, as
in all other arcas, some “fast-dollar”
and quick change service operators.
But down through the years the
ARTSD had created a healthy respect
for the quality and high standard of
service performed hy its members.
They were able to get the whole-
hearted support of the Better Business
Burcau and other civic organizations
in weeding out the parasites who were
trying to feed off the ignorance of the
set-owning public about what they
should pay [or and receive in the way
of competent TV service.

There are two important factors
back of the continuing success of the
Associated Radio & Television Service
Dealers in maintaining a healthy cli-
mate for radio-TV scrvice as a profit-
able business activity in Columbus.
The first is the amount of time that is
given by its officers to create and carry
out the Association's programs. These
well-conceived programs regularly
cover all facets of interest to the men
engaged in the business of service.
First, they hold their regular monthly
sessions where they discuss frankly all
phases of the operation of their busi-
nesses and all factors that influence
the course of their businesses; next
they  conduct a regular series of tech-
nical sessions to keep their members
and their members' emplovees abreast

| of the fast-growing technology of the

industry; and third, they have regular
social gatherings that enable the mem-
bers’ families to get acquainted.

The second important factor in
ARTSD’s success is the excellent co-
operation between the Association and
Columbus parts and set distributors.
Every three months the members of
ARTSD invite all Columbus distrib-
utors to have dinner with them and
afterwards air their grievances against
cach other. Columbus distributors
have cooperated whole-heartedly in
this program and it is quite possible
that, as a result, Columbus is a poor
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Makes
TV
Servicing
easier
to
learn!

BIGGEST 4 WORTH
"IN TV TRAINING
HISTORY!

| PRACTICAL TELEVISION SERVICING
by J. R. Johason and J. H. Newitt
334 pages, 253 helpful illustrations

HUERE, for only a swmall
it expect 1o pay < con. | THE book that
helps radio men
CASH IN ON

| ecise, clearly understaud-
nble television training of
the most practical sort ! I
is the ideal book tor those
who already know some-

|
{
|
i\'t'rri(‘e andl now wanr to
|

thing  aboul basie radio Tv SERVICE
[ baid televiaton o " PROFITS!

First  you learn where
and Lhow TV differs rrom
radio.  You learn what
equipment is needed aml

Covers every phase
of television

where and how ta use it CONSTRUCTION

|n;¢])pel;l_v oan all k';nd.\s o; OPERATION

TV jobs very HE

Itr'0||lj:'l’t='si|nntl‘1f;;) I;;I“epg. VISUAL TROU-

Illﬂi;ml lln"u 1 lpr:wli(-al. BLESHOQTING
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ingless theory “or  in-

Llll:‘;l:('(-,T|nlé|n:‘f_v pnue? l(;f SHOOTING

PRACTICAL TELI- SERVICING

VISION SERVICING g

(lcvot'("d I; locating ll.,l“l:-.\'i COMPONENTS

common trouhles just by COMPONENT

visua! observation REPLACEMENT
DATA BASED ON PATTERN
ACTUAL SERVICE ANALYSIS

SHOP EXPERIENCE
Dozens of aetual service
vase histaries help make
puzzling jobs euasier to
handle. (ver 2541 illustra-
tions and patiern photos
expliin  details  step
step.  Other subjeets in
clude component replace-
ment. data. wiring details.
helpful hints  on resting
and information on sub-
Jeets trom fringe area re-
ception to improving pie-

o
\ ey,
\ X
'
ture linearity in dimeult JM
lucations. vy

| .READ T 10 DAYS . . . AT OUR RISK!

SHOP HINTS, etc.

Agreat book to
help you pass
TV service
license
exgaming-
tions!

' Deot. RN-13, RINEHART BOOKS. INC,, I
Technical Division

I 232 Madison Ave.. New York 16, N, Y. ]
Send PRACTICAL TELEVISION SERVICING for

| 16.DAY EXAMINATION. If | decitte to keep the |
book. | will then remit $3.00 plus a few cents postage.

| Otherwise. | will return book postnaid and owe you |

I nething. l

I Name .. .. ... I

| Arldress .. |

| City. Zone. State ST CR— PR |

I Employer's Name & Address. .. . el o e I

| OUTSIOE U. S. A.—Psice $4.50 cash only. Maney |

hack if hook is retuwrned in 10 days.
[ R R el iy s -
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MONITORAOIO MOOEL OR200

Model DR 200 Two Band Communications
Recciver newly developed—low cost—only
one of its kind. Fixed and Tunable Com-
bination AC Receiver for 30-50 MC and
152-174 MC.

Operating in two pertinent fixed fre-
quency ranges the tunable feature can be
used alternately with the flip of a switch.

Ideal for expanding communications
systems of municipal police, civil defense,
fire, forestry, state police, pipelines, raxis.

Built-in sensitive squelch with level
control. Dual conversion, 10.7 MC and
455 KC. Fully wned RF stage. Fourteen
tubes plus rectifier. Seasitivity for 20 DB
quicting. one microvolt low band, two
microvoles high band. Sclectivity 3 DB at
plus or minus 20 KC, 80 DB at plus or
minus 30 KC. Crystal sclector control with
pro\lsnon for two crystals fixed frequency
operation (one for cach band).

MONITORADIO MODEL MR 32
AC RECEIVER FOR 30-50 MC

RADID APPARATUS CORPORATION
55 NORTH NEW JERSEY STYREETY
INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624

burton browne advertising
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market for fringe distributors and the
extra discount boys in the distributor
business.

Why Do Service Associations Fail?

Many service associations have heen
formed with a great deal of enthusi-
asm only to quickly wither and die
from ennui. Why? The first reason
is that associations usually are formed
when service businesses are in trouble.
Those who join think an “Association”
will solve their troubles.
first acts of an association are along
the lines of *“forecing” someone to do
something or to quit doing something
that the members think is hurting
their businesses.

For an association to be successful
it must first be ready to “‘give” some-
thing to the industry in which it oper-
ates. Its members must be willing
first to get their own business houses
in order before they start asking
others to clean up theirs.

A successful organization must have
a series of self-help programs. These
niust be carefully planned. intelligent-
Iy organized, and carried out aggres-
sively. This requires time, effort, and
thought on somconc’s part. It also
takes money. If the oflicers of an as-
sociation are not willing—or not able

1o give unstintingly of their time
and cffort to develop and carry out
these self-help programs the organiza-
tion will wither away. If the mem-
bers are unwilling to pay the ducs
necessary to defray the expenses nec-
essary to operate an association it
cannot exist.

The first requirement of an associa-
tion is to have a carcfully planned
series of activities that will cover the
business phases of a service company
and the technical developments in the
industry that affect service. and will
provide an opportunity for the mem-
hers to get acquainted socially. The
second requirement is for the associa-
tion to have an oflicer, or officers, who
can afford to give the time and have
the natural “drive” to keep this pro-
gram rolling.

All too often after an association is
formed the menibers are too busy to
engage in association activities when
business is good and they can’t afford
it when business is bad.

A Case History

The Television Service Association
of Michigan is a comparatively new
organization that has created an im-
portant place for itself in the TV in-
dustry in Detroit. Like ARTSD and
other successful associations, it is pri-
marily concerned with the problems
of service as a business but at the
same time, keeps its members and
Detroit technical service personnel
abreast of technical developments by
sponsoring service clinics and lectures.

TSA has the active support of both
set and parts distributors in the area
and they work closely with the Better
Business Bureau and law enforcement
agencies in policing service business
practices in the city.
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Usualltv, the '

= MERIT POWER TRANSFORMERS =]

115 VOLT 60 CYCLE PRIMARY

120V/50 MA/6.3Y-1.5 AMP ............... t§
IS0V /25 MA/6.3V.5 AMP RERR——
480VCT/S0 MA/6.3V-25 AMP ... ...
430VCT/40 MA/SV-2 A/5.3YCT-2 A
S20VCT/70 MA/SV-2 AMP/6.3V.3 A
700YCT/90 MA/SY.3 A/25 VCT-12.8
650VCT/40 MA/5V.2 A/6.3VCT-2 A

700vCT/90 MA/SY-3 A/6.IVCT-35 A ...
JOOYCT/120 MA/SY-3 A/63VCT-47 A ..
750VCT/IS0 MA/SY-3 A/6IVCT.S A ., .,

27
1.7
32!
183

£ 4.53

5.88

on 3.67
4.70
§.44
7.

5)1

05

800YCT/200 MA/SY-3 A/6IVCT-S A 8.23
870YCT/250 MA/5V-3 A/2.5V-10 A/6.3VCT.3

A 63 or 5Y-3 A 80 V BIAS TAP . 10.29
T00YCT/225 MA/SY-3 A/6.3V.10 A/6.3V- 27 A% 12.4%
724YCT/295 MA/5V.8 A/12.6YCT- S-A/SY-2 A% 16,12

JOOVCT /200 MA /5¥.2 AMP/5V.3 AMP/6.3V.6
AMP/5.3V-7 AMP 10.58
00VCT /300 MA /SV.3 A/SV-6 A/12.6VCT-10 A® ‘ 17.64
1750V/2 MA/2.5V.2A/4.3Y.9 A /6.30r25Y.2A% 617
2500V /SMA/2.5V-2A/6.3¥-3A/6.30r2.5V-3A 4 0.23
t HALF SHELL MOUNT * TV REPLACEMENT
{ UPRIGHT MOUNT
CONSTANT VOLTAGE TRANSFORMERS
95-130 VOLT 40 CYCLE INPUT
115 YOLT 60 CYCLE QUTPUT T: Va%
AT

15 WATT 315,48 30w $ 17,64
0W (8.00r7.5Y 40 WATT .., 24.50

ourt) ....... 17.64 250 WATT . 50.96
120 WATT 32.34 1000 WATT ., 132.30
500 WATT 79.38 2000 WATT .., 240.10

SELINIUM RECTIFIERS
SINGLE PHASE—FULL WAVE BRIDGE STACKS
MAX, AC INPUT—24 ¥/6.20 ¥ DC OUTPUT

2 AMP . ....... 8499 12 AMP .. .....39%.23
4 AMP .. .. ... 670 IS AMP .. ... .. I5.66
b AMP | y 720 21.5 AMP | 17.38
8 AMP _ . 8.4

MAX. AC INPUT—I30 v/100.120 ¥ DC OQUTPUT
5 AMP . . 81028 6 AMP .. ... ..$33.30
| AMP ... ... 16.34 8 AMP . ... .. 44,64
2 AMP 22I.56 12 AMP ....... 48,62

STEEL BOXES—BLACK CRACKLE FiNISH
4x4x12 Do 15x9x7 ..$2.38
4:5:3....._‘ .80 |2!7’/416'/; .. 2.40
6 x b x 8 qommadi 1.10 15 x 7% x é'3... 2.48
12 x b, 08
SLOPING FRONT CABINEYS

Bx8x8 ..$3.53 Bxldxs8 . ... 3423
8x10x8. 1.93 12 x 18 x 2. 10
8 x 12 x 8. .. 4.08

All prices F.O.B. our warehouse New York

LEEDS RADIO CO.

75 Yesey S5t. Dept. A New York City 7

MAKE DIM TUBES
LIKE NEW AGAIN!

WITH

PICBOOST

$i"§'5

Dim TV tubes
spring back clear
and  bright  akaln.
Just plug in.  No
soldering—No  fuss

Takes less than
a ninure to install
Wl give anv TV
tube 3,000 more
honts of hright life.
(A0 mnun s big C. It. tube Inventories. excessive serv-
1¢e trips—a real help for second Year TV centracts.
Nee how Pieboosr saves voil real mioney. Try it vour
gell.  (rder 1le Iu-(m todlay!

10% Cash with Order

LMO RADIO CO.

509 ARCH ST. & 6205 MARKET S5T.
Philadelphia, Po

6th 8 ORANGE 575, * Wilmington, Del

4401 VENTNOR AVE. * Atlontic City. N. J.

1133 HADDON AVE. * Camden, N. J.

219 Highland Ave. ° Md

Salisbury,

RU-18 RECEIVER

Navy 6-tube aircraft
receiver with DF loop
and antenna input:
complete coverage
from 190 HC to 13.9

shi in wit .25
I p.p.v.‘.’v..SIDSS

McCONNELL'S ,::3', e RR s 455
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Hal Chase of Chase Television Serv-
ice, president of the Association, gives
a lot of his time in planning and di-
recting the Association’s activities.
"TSA News"” has been developed into
a self-supporting house organ with a
wide circulation in the area. Recently
they launched a “consumer” huiletin
which is included as a scetion of "TSA
News.” Tt is available in quantities to
members for mailing to their custom-
crs.  The consumer bulletin carries
TV-connected news of interest to set
owners and is supported by merchants
who advertise in it.

The Association holds regular
monthly business meetings. Tlese are
held in a private dining room in a
downtown hotel with members and
guests meeting for dinner. After din-
ner a guest speaker usually gives a
short tallk on some subject of imme-
diate importance to service executives
with the regular husiness meeting and
round table discussion of problems fol-
lowing it. Parts and set distributors
attend these monthly business meet-
ings.

The technical meetings include at
least one general service clinic each
vear. The purpose of the service
clinics is to permit technicians to get
circuit information on all standard
TV sets in as short a time as possible.
Distributors display their latest model
chassis and have either factory or dis-
tributor service personnel on hand to
discuss circuit individualities with
serviee technicians.

TTLB Lecture on U.H.F. TV

The TSA recently sponsored
Television Technicians Lecture
reau’s lecture on u.hf. TV. In this
type of lecture the technician is able
to get a complete picture of all POsSsi-
ble installation and servicing require-
ments that may be demanded for u.h.f.
reception. It covers u.h.f. converters
and how they are applied to present
v.hf. receivers. Sample uniis of most
converters are displayved and align-
ment procedures are demonstrated for
the converters that may nced to be
aligned in the field.

The presentation then covers the
circuitry of the new uh.f-v.h.(f. com-
bination receivers and technicians are
shown what they may be called upon
to do in servicing thesc new sets in
the field. And, since the antenna sys-
tem may possibly be the most impor-
tant element in the reception of u.h.f.
programs, cither in converted v.hf.
sets or in the new u.h.f-v.h.f. combi-
nations, an extensive coverage of u.h.f.
antenna and systems requirements is
included as a part of the lecture.

These technical training programs
as carried out by TSA and ARTSD are
Planned to conserve a technician's time
by giving him the maximum amount
of practical information in a minimum
of time.

the
Bu-

Business or Technical Associations?
Television introduced a new factor

in the operation of service businesses

that has made a complete change in
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Become an ELECTRICAL ENGINEER in 36 MONTHS

Buchelor of Science Degree — Major in Electronics or Power

ENEWEST 1veMs!

It is estimated by 1955 there will be at
least two positions for €every engineer-
ing and technician graduate. This col-
lege offers a tested plan that permits
You to enter these vast employment op-
portunities at an early date. Save a
valuable vear through optional vear-
round study. Receive gdvanced credit
for prior training gained in the armed
forces,other schools or field experience.

ENTER BOTH RADIO AND TELEVISION
12 months or one-third of the B. S. de-
gEree course (Electronics major) — also
brings you the Radio Technician’s
certificate. An added G-month course
qualifies you for the Radio-TV Tech.
mician’s certificate. Recent develop-
ments open unlimited opportunities for
TV technicians and €engineers.

THE PROVEN "UNIT CHASSIS SYSTEM" of
teaching was developed here. It “breaks
down” the TV set by stages. You learn
every componentof all types and makes
— and are prepared for future design
changes, including the advent of color.

610 12-MONTH TELEVISION SER VICE COURSE...
trains for good servicing jobs and shop
ownership in the shortest practical
time under expert instructors.

Terms open April, July, October, January.
Over 48,000 former students from all
states and 23 overseas countries. Fac-
ulty of trained specialists. Modern
laboratories and equipment.

Write for free 110-page catalog, 48-page
pictorlal booklet “Your Career” and

"Oeccupational Guidance Bulletins.”

MILWAUKEE SCHOOL OF ENGINEERING

NONPROFIT .

FOUNDED 1IN 1903

e e sEscsErsc eSS e e -

Milwiukee School of Engineering
Dept. RN-153. 1025 North Milwaukee
Milwaukee 1, Wisconsin

Withe abligatlon send Catalon for
Fleetrical Eng ing, I 8. Degrie,
j tronics ; Frower;
" Oecupational Guillance
Radjo-Tv Floetrical ower;
Ileating, Refrigeration, air
J Mechanbeal Foglneering, 13 K.
Television Service,

major in
[J*“Your Career
Bulletin on;

0O Welding;
Conditioning

Degree: [ i'reparatory;

Name.. Age_ ..
Address -

City. _Zone State. e

If veteran. Indicate date of discharge. _

.

Rk L L LT T PR e |

LOWEST PRICES!
BARGAIN LOW PRICE

FLYBACK
TRANSFORMER

(Similar to GE 774 1) s
Regular §11.00 list price high voltage transformer
similar to General Elecirlc 72)1. Used for gensrg)
replacement in niahy sets up to 14KV and with
up to 197 tubes. Not available elsewhere at our law
price!
A-1827 Flyback Transformer ... 2'

Simpson Model 38
CAPACITY BRIDGE

Direct-reading in mi-
cromicrofarads and
microfarads; no multi-
plying factors or intri-
eate switching. Three
ranges to read 20-5000
mmf, 0.005-2.0 mtd.

pact bakelite case
only 354x

$21.93

Price Slashed!
65 MA

SELENIUM
RECTIFIERS

Brand new, famous make 65 ma. selenium
rectifiers used by servicemen and buiiders.
Standard replacement for many AC-DC sels
and other transformerless power supplies.
Stock up now at our low price! 65
A-1598 65 ma, Selenium Rectifier c ea.
10 for onfy $§5.90!

IOMPLETE $TOCKS
All Stondard Bronds ERATTNEILENLTRNYIVY
$1G BARGAIN BULLETIN

~— O

AN ELECTRONIC
DISTRIBUTORS, INC.
Dept. RN1--7736 S. Halsted, Chicago 20, Ill.

measures
Aluminum

etched
panel. For 115-vott 50-60 cycles.

Slpx23g7:

100 for only $§54.00!
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GUY RING Model GR-1

Constructed of heavy gauge, gal-
vanized steel, embossed for extra
strength.  Set serew arrangement
provides positive fit for all masts
ranging from |14 O.D.+s 2" O.D.
Complete with installation hard-
ware,

Smooth Round Edged Holes
Prevent Cutting of Guy Wire

South River Antenna Mounting Acces-
sories are carried by every leading
TY Parts Jobber from coast o coast.
Write for your copy of our new [953
catalog.

RIVER METAL
PRODUCTS CO., INC.
SOUTH RIVER, N. J,

SOUTH

PIONEER AND OQUTSTANDING PRODUCER
OF FINEST LINE OF ANTENNA MOUNTS
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Hughes Research and Develop-
ment Lahoratories, one of the
nation's leading clectronics
organizations, are now creating
a ninmber of new openings in
an important phase of their
operations.

.
’
.
’
’,
’

Here is what one of these positions gffers you.

THE COMPANY

Hughes Research and De-
velopment Laboratories,
located in Southern Califor-
nia. are presently engaged
in the development and
production of advanced
radar systems. electronic
computers and guided
missiles.

THE NEW OPENINGS

The positions are for men
who will scrve as technieal
advisors to government
agencies and companies
purchasing Hughes equip-
ment—also as technical con-
sultants with engineers of
other companies working
on associated equipment.
Your specific job would be
essentially to help insure
successful operation of
Hughes equipment in the
ficld.

THE TRAINING

On joining our organiza-
tion, you will work in the
Laboratories for several
months to become thor-
oughly familiar with the
equipment which you will
later help users to under-
stand and properly employ.
1If you have already had
radar or electronics experi-
ence. you will find this
knowledge helpful in your
new work.

WHERE YOU WORK

Afier your period of train-
ing—at full pay —you may
(1) remain with the Labor-
atorics in Southern Califor-
nia in an instructive or
administrative capacity. (2)
become the Hughes repre-
sentative at a company
where our equipment is be-
ing installed, or (3) be the

Hughes representative at a
military base in this coun-
try or overscas (single men
only). Compensation is
made for traveling and
moving household effects,
and married men keep their
families with them at all
times.

YOUR FUTURE

In one of these positions
you will gain all-around ex-
perience that will increase
your value to our organiza-
tion as it further expands in
the field of clectronics. The
next few years are certainto
sec large-scale commercial
employment of electronic
systems. Your tlraining in
and familiarity with the
most advanced clectronic
technigues now will qualify
you for even more impor-
tant future positions.

How to apply:

HUGHES

RESEARCH AND
DEVELOPMENT LABORATORIES

Engineering Personnel Department
Culver City,
Los Angeles County, California

150

1f vou are under thirty-five
vears of age. and if vou have
un E.E. or Physics degree,

write to the Laboratories, giving

resumé of your experience.

Assurance is required that
relocation of the upplicant
will not cause disruption of
an urgent military project.

www americanradiohistorvy com

the complexion of the service industry.
Prior to the advent of TV it was en-
tirely possible for an ingenious tech-
nician possessed of some business acu-
men, able to get along well with peo-
ple, and willing to work long hours, to
make a pretty good living out of serv-
icing radios. Not much equipment was
needed for radio service work since
the characteristics of the conventional
a.c.-d.c. circuits were so well known
that almost eighty per-cent of the jobs
could be completed without the use of
even a v.0.m.

TV changed all that. Larger chassis,
more tubes per set, multiple circuits,
bulky picture tubes. and on the job
servicing. plus a number of other fac-
tors, made it necessary for the opera-
tor of a TV service business to get
familiar with work planning. organi-
zation of time, and adequate record
keeping. The need for precision test
instruments, trucks, larger stocks of
tubes. parts, and supplies add up to a
substantial invesiment that can scl-
dom be carvied by the income from
one man's time. So the TV service
business man has cmployees and all
of the attendant responsibilities of
keeping his help profitably occupicd.

TV service adds up to a tremendous
dollar volume business. This attracts
the attention of men who are not nec-
essarily TV technicians. They arc
basically business men who know that
good management can operate any
business at a profit where there is
such a large and growing market for
the needed service.

Sucecessful TV service operators are
businessmen primarily, whose major
interests are in selling service, reduc-
ing costs of opcration, watching in-
ventories, and planning the work of
their employees to make a profit from
the lahor they are buying.

These men need service business as-
sociations. They nced to know their
competitors in the service business.
They nced to cooperate with their
legitimate competitors to discourage
practices that are bhoth unprofitahle
and not in the best interests of the
owners of TV sets. A good trade as-
sociation can actually create more
business in any given area through
programs of user education.

Technical Associations

Then there are many thousands of
men employved in servicing who arc
mainly interested in the technical
phases of the business. Lots of men
now engaged in TV receiver servicing
do not aspire to own their own service
businesses. They prefer the technical
side of the busincss and would rather
work as a top technician in a good
serviee organization than run their
own service busincsses.

These men prefer to belong to tech-
nical associations where they can dis-
cuss circuitry and technological ad-
vances with their fellow technicians.
We should have more such associations
in the industry. Perhaps they could
be termed ISE--Institute of Serv-
ice Engineers. In large cities techni-

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

.
: ﬁm OF THE SURPLYS

o

hJ BC-348 RECEIVER D
110 VAC or 24 VDC., Prey.: 200-500 Ke, &
}°15300-18.000 Ke, Excel. 'cond

sae.sn;\:

"6C.221 FREQUENCY METER: Wi |10 vAC 3
i puwer supply $125.00 ’
W. BATTERY OPCHATID 99.301)
N Wity calibration book.  Excel. cond. -'
‘('!EE-G_FIELD PHONE: Chcocked out operat- 522 50').
N Used cond. ... 8 . . 3
SPECLAL PRICE PER PAIR a ... 39.50H),
'f' ‘
o DYNAMOTORS 6 & 12 V. i
LY PE-101: 12 or 24 V. in. 400 V. @ 130 |

{

‘S ma _outpul,  See Lrc. *52 CQ for conv. #)
3 W & VOLTS. New, hoxed 5 a9s |
(] PE-103: 6 or 12 V. in 500 V. @ 160 4
Q,, ma.  WIith Alter base & cords. NEW.. 34.95 I
] BD-77: 12 V. in; 1.000 V. output @ 330 'y
ﬁ\‘ miig o UTED T ot @ " 1aes Ny
. DM-35: 12 ¥V, in.: 624 V. output @ 223 Hit
o milis .. . 22.50 .,!
." COMMAND RECEIVER DYNAMOTOR: 12 K
(' V., used Pl e . T.9% .i.
1, 4
R WET CELL BATTERIES W
Y24 v. EXI0E AIRCRAFT. New. orlg. box....518.98 s

12 v. 37 amp @ B-hr. rate. NFW 12]98

I
NEW. HOT! .

Transceiver.

i( 4 V. For TB

Make extra dowgh NOW by rushing us
'your new and used radio gear. We buy
.Il fast at Peak-high prices. WRITE

.

ToDAY Y
o
“‘nnnsmﬂ-n; BC-375. 100 W. Phone or CW. '!
s G with 24 V. dy . tunlng unic, k
M§ 11 tubes & plugs. Excel. cond. ‘$a7.50')
‘».nnnro RANGE RECEIVER: |C-|206-CM. New 9.951)
o 5

T
s,

- Used. goml cond
c5.

ARC-5 OR 274-N RECEIVERS
. Excel, cond,
. Brand new. .
8S lybes
With tubes
9. . Brand new
+1 mes. Used. Less tubes.
MD.7 ARC-S PLATE MODULATOR.
cond. o (o .
RACK FOR DUAL TRANSMITTER (274-N)
RACK FOR DUAL TRANSMITTER AHC-3.
YRIPLE RECEIVER RACK
DUAL RECEIVER CONTROL BOX. 1IC-406.
New cae ik S
BC-442-A ANTENNA RELAY wlmw 50
mmfd. condenser. Excel. eond
COMMAND RECEIVER FLEX CABLE.
$-12 FL long - o™
12 V. COMMAND RECEIVER DYNAMO-
YOR. New T e

Excel.

14.98
2.95
3.95
S.00
2.95
3.95
2.9%

12.3S

I Bc-625 TRANSMITTER: Part of SCIL5322. Fren. )
“ range: JOO-158 MEC. Leas tubes. A s 95 '}
i 1ot Buv:

)] BC:624 RECEIVER: I'art of SCIi-522. Freq. ranve )

' 100- 1568 MC. Less tubes. $|9 75 '1_

" TERRIFIC . ..... =)o . ."
THE PAIR

ej: onty’ - o.......$29.95 ').

YeARC-4 VHE TRANSCEIVER: For novice, oomerer. cn.')’

or CAP. All tubes. Excellent cond. SPECIAL. 332 86 1

.
Qﬂnn orders F.0.B. Los Angeles. 259, deposit rt‘qulr!d.i)'
‘ All items subjeoct to prior sate, "'
N COLUMEIA ELECTRONIC SALES "
b1 522 South San Pedro St. Los Angeics 13, l:ilif..“
UESCESE P A S PSP |

Don't Miss a One
of the Exciting New
Developments in
Electronics. Keep

Up Your Subscription to

RADIO & TELEVISION NEWS
Circulation Dept.
64 East Lake Street
Chicago 1, L.

New Electronic Headquarters—

VAN SICKLE RADIO SUPPLY 0,

1320 So. Calhoun St. Phone E-4136
FORT WAYNE 2, IND,

Please note new address. Eugene Van Sickle, Owner
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cal service associations should arrange
themselves in small groups so that
members can meet regularly at a cen-
tral point close to their homes. Per-
haps twice a wvear the entire city
association could sponsor a hig mcet-
ing in some central location to hear
an outstanding lecturer or plan a
service clinic that would feature dis-
cussions of the important technical
developments or servicing problems.

Service Industry Identification

A common complaint among service
shop operators js that manufacturers
are not interested in the problems or
welfare of the independent service in-
dustry. This is not true for the aver-
age manufacturer realizes full well
that a strong. financially successful
servicing industry will provide a
healthy. stable market for his product.
It is equally obvious that a manufac-
turer cannot get enmeshed in the
problems of the service industry with-
out getting involved with some laws
that tell him to keep his nose out of
other people's business.

The independent service industry
has several unused “tools’” available to
it that would lift the entire activity
to a much higher level of importance
in the industry. The most important
of these tools lies in the way yvou
order tubes, parts, and supplies from
vour jobbers. How often do vou speci-
fy the brand names vou want when
you order tubes. parts, or supplies ?

How important are You in any man-
ufacturer’s "chain of distribution’’? If
you do not order your tubes, parts, and
supplies by brand name—and insist on
getting the hrands vou order- -you are
not important at all. You are merely
a small part of a mass market for
these products. Your parts johber is
the key man in the manufacturers’
chain of distribution because he se-
lects the brands that you accept with-
out question.

Consider this: If you order fifty
tubes from your jobber and accept any
brand that he supplies, you as an indi-
vidual mean nothing to any individual
tube manufacturer,

But suppose you specified a particu-
lar brand when you ordered tubes—
and insisted on getting that brand.
Then you become very important to
that tube manufacturer because vour
preference for his tubes has placed
you on his sales team. Your jobber
will become less important in that
manufacturer’s chain of distribution
because he knows that if one jobber
will not or cannot fill vour order for
his brand of tubes vou will go to some
other jobber who will. You become
a very important factor in that manu-
facturer’s distribution chain.

The independent servicing industry
would increase its importance im-
measurably in the eves of manufac-
turers if every service shop operator
would speeify a particular hrand on
all tubes, parts, supplies. and acces-
sories he orders from his jobber-—and
would insist on getting the brands he
specifies. —30—
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COMPLETE
TRAINING

FOR BETTER RADIO-TV
SERVICE JOBS
=

for the com.
Plete 2.volume
course

l€t these two greal new Ghirardl training books
tench vou 16 handle all types of AM. FM apid TV
gereice  johs by  approved professional methods—and
watch your efficiency aad earnings soar!

Completely modern. profuscly [llustrated and written
50 You can easlly understadd every word. these hooks
pave tw way to fast, accurare serviee on any 1ype of
home radjo-TV-electronic cquipment ever made. ' Lacl
bovk s hrand new. Eael contains the latest data on
the latest methods and equipment—NOT a re-hash of
old. out-of-date matetlal. Each is co-asuthored by A,
L. Ghirardl whose famous HADIO 11YSICS COUNSE
and MODERN RADIO SERVICE were. for 20 years,
more widely usea for military. schonl anmd home stidy
tralning than any other books of thelr prpe!

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1500 pages and over 800 clear Illustrations
show step-hy-step lhow to handle evely phase of mod-
ern froubleshooting and servieing.

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A complete guide to profitable professional methods.
FFor the noviev, 1t is a comprehensive 1ralning course.
For the exierienced serviceman. It s a dulek war to
‘brish up’” on specitle jobs, 10 develop improved tech-
niques or to tind fast answers to Puzzilng service proh-
lemns.  Ineludes invaluable “‘stey -by-step™ sersice chart
820 pages. 417 lilus.. price 26.75 separately.

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

This 669-page volime I8 the Ideal guide for service-
men who realize 1t 1ays to know what really  makes
Mmodern radio-TV recelvers “‘tick' and why. Glies a
complete unhderatunding of hasic cirendts and cirenlt
rariatlons: how to recomnize them at a glance: how to
eliminate guesswork nnd nseless testing in  servieing
them. {17 {llus. I'rice separately %6,

L]

New low price . . . . easy terms
If lroken into lesson form and gemt to yOU as &
‘conrse,” vou'l regard these two preat hooks 48 a

hargain at $50 or more! ToRether. thev form a com-

Mete modern servicing [lhrary 1o help vou work fasier,

more vfliciently and meore profitahly. Completely indexed

80 ¥ou can Inok up needed facts In oa Jifry.

Under this new offer. you save T3¢ on the price of
the two hooks—and have rhe privilege of paying in
eas? finstaliments while you use them! No lessons to
walt for. You learn fast—anid vou leath Tight®

10-DAY EXAMINATION PRIVILEGE

RN-13, Rinehart Books, Ine., '
Trchnical Diviston,
1 232 Madison Ave.. New york 16, N, Y,

Send GUHIRARDI'S NEW  2.v0l..
.IInI(AR-' I enclose §3 and will send you %3 a
mMenth for three months until the total price of only
B 512.00. prus a few cents postage, 1o pail.
derstood T may read the books for 10 days. .
I not satlafactory, I whl return them postage pald nnd
YOU agfee to refuml my S3 and cancel the remnln.
'Ing Installments.  (Books shlpped postpald for full
retmitiance with order—same return privilege.) l

Dept,

me SERVICE

] ]
I NI e l
]

Address e R AL AT L - I
] ]
1 Cliy, Zome. SWIe. . ...................... ..... [ |
] ]
] Empioyer's Name & address. .., ... .. ve 44 [ ]

OUTSIDE U.8.A.—%13,00 cash only. Samec 10.dav
rewurn privilege with money refunded. l

h--------------d
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Tone Controls
(Continued from page 5T)

Ends Low Line Voltage Hazard

CREST LVB-117

Line Voltage Booster

the ultimate in

ACCURATE
VOLTAGE
BOOST e

equipment and the listener. The gen-
eral relationships to observe are that
phase shift and subsequent mixing
tends to lower the apparent frequency
of transients and asymmetric wave-
forms and if the phase rotation is
greater than 90 degrees will tend to
suppress sine waves. The opposite
relationship is when phase shift, in-
version, and mixing takes place in
| which event the apparent frequency
of transients and asymmetric wave-
forms is increased for phase rotations
of less than 180 degrees. Likewise.
| sine waves will tend to be suppressed
in the case of phase rotations of less
than 90 degrees.

As mentioned earlier, the effect of
phase-shift mixing is generally to in-
crease the ratio of transients to sine
waves in the reproduction. In addi-
tion to some of the previously men-

End low line tioned advantages this effect may
hazard — sub- cause reproduction with greater "pres-
normal line l ence,”’ apparently due to the fact that
voltage may transients stimulate individual room
cause damagé resonances to a greater degree, an
of TV set of t."‘- element apparently easil; recoghized

i ipmen . P a
electrical equip by a listener thoroughly familiar with

his particular acoustic environment.
Nevertheless. the reproduction of a
signal having a high transient-to-sine-
wave ratio usuallv means that the
peak power handling capabilities of
the audio system must be considerably
greater than that of a svstem han-
dling continuous wave trains in order
to present the same apparent loudness
level to the listener.
problems may present themselves
such as an interesting form of distor-
tion which the author characterizes
as ‘‘demodulation distortion.”

In considering speech or music it
should be realized that the various
wave trains tend to produce a modu-
lation cnvelope. which can be pro-

rest LVB-117" i engineered
Ict)‘ergstore peak performance to
TV set or appliance. insures fu
strength, width and he[ght of TV
picture. Corrects intermittent sync
and oscillator dnitt. A must for fow
line voltage areas.

Power plus features
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& 300 watt rating

% Simple external plug-in unit

Automatically operated_.
* turns on and off with appli-
ance
 Muiti-Tap celector asSures
exact voltage hoost

 Overload cut-out protects
against fine increases

pitch or by a combination of unrelated
frequencies. Usually these modulation
envelopes varyv from a few cvcles-per-
second on up into the audible range.
If nonlinearity or rectification is pres-
ent in the audio system. such as might
be caused by second harmonic distor-
tion in an amplifier stage. then the
envelope conmponents will tend 1o be
demodulated and will appear in the
output as a spurious low frequency
tone. In the case of a phonograph
pickup having a serious ringing res-
onance, even in the ulfrasonic 1region.
the effect of demodulation distortion
will be to introduce spurious noise
components of a frequency dependent
upon the amplitude of the exciting
iransient and the consequent duration
of the ringing envelope. The cure for
these effects is, of course. low distor-
tion circuits. however, it is of interest
to note that if nontinearity is present
in the loudspeaker system the use of
tweeters and woofers with low fre-
quency acoustic cut-off may help to

% Visual signal for exact vol-
tage boost
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ONCCTLONC maintains
its leadership through
constant achievement

Concertone's leadership in the field of high
fidelity recording is maintained by con-
stantly improving the quality of Concertone
magnetic tape recorders

Concertone engineers continuatly incor-
porate advancements into the design—
thereby keeping consistently ahead of the
field. Concertone recorders never become
“dated” or outmoded. Now, more than ever
before, Concertone is truly the standard of
high fidelity performance.

Professiona) users’ net prices begin at
$345.00. Write for literature,
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reduce this effect although other symp-
toms of distress may occur. In the
event of an input signal containing
rapidly damped wave trains, such as
might be produced by the phase-mix-
ing technique, demodulation-distortion
components will tend to occur at a
higher rate than in a signal contain-
ing wave trains of fairly long dura-
tion. Similarly, loudspeaker hangover
may represent a greater problem due
to the increased intensity of the tran-
sients.

In conclusion, it appears that con-
trollable phase-shift mixing in repro-
ducing equipment has a number of
unique advantages in securing the
best possible sound. This technique
can be used for corrective purposes in
obtaining greater clarity of reproduc-
tion either in the original signal. in
the audio equipment being used. or in
the acoustic characteristics of the lis-
tening environment and appears to
achieve some of the desirable charac-
teristics found in live listening or two-
channel binaural reproduction. The
ability of phase-shift mixing to greatly
affect transient-to-sine-wave relation-
ships as well as altering the apparent
pitch of asvmmetric sounds likewise
suggests the need for a re-evaluation
of many audio practices, circuits, and
reproducing components. In the au-
thor's experience it is possible to ob-
tain improved clarity and quality of
the reproduction of indifferently good
audio equipment through use of the
acoustic phase mixing alone, inasmuch
as multiple-path sound reproduction
tends to allow the phase-sensitive
properties of the auditorv apparatus
to be used by the listener. a situation
not found when listening to the direct
output of a single radiation source.
Similarly, the experimenter will un-
doubtedly find that phase shift mixing
represents one of the most versatile
and interesting techniques of varyving
the characteristics of an audio svstem.
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In the circuit diagram of Fig. 7, page 62
of the November issue ("4 Problem Pre-
amps”), a 1 megohm resistor was omitted
It should be inserted
between the grid of the second half of the
12AX7 tube and ground.
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-1 vV West 3 . 8.95
SieoAbe AN §a.280 ° THAT'S A Shpk. Charges & 257 Dep.
e A o 3103300 [ ] Tubes Gto. via R-Exp. only.
ADEC o 4 ol $9. Subject to ange
—20 +3vu Weswn 361" vor Levey Tidi. BUY e ey ¢ E
cator . ... v B . >
0-sMA’ DC Tul 2ue” din. | DEPT. 1RN. 111 LIBERTY STREET NEW YORK 6, N. Y., U. 5. A, pLone Rector 2-6245
AN TYPE . .c ... ....$1.29] & for $5.00
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DEDICATED TO YOU!

This great new E/CO
FACTORY... these NEWEST |
E/ICO INSTRUMENTS. ..

YOU made them possible with your "
CONFIDENCE in EICO. We pledge to strive §

with all our power, product-wise and g \ ”
service-wise, to continue to merit your G y
trust in us. " 4

¢ N

NEW V M Kﬂg and Ingtruments

LABORATORY PRECISION AT LOWEST COST

m New Model 565

20.000 Chms/ Volt Multimeter KIT $24.95.
Wired $29.95

* 31 full scale ranges!
* DC AC. Output Volts: 0-2.5 10, 50
2501000, 50(

s DC Current: 0-100 ua; 10, 100

ma; 10 A

Ohms: 0.200¢ 20 meg
5 DB Ranges 2t 55
* large 4%y’ e nent
& High-impac: Bokelite case.6'sx5'4x3

+

EICO New Model 555 20,000 Ohms

Volt Multimeter KIT 5'29 95. Wired
$34.95 As wit e

ONLY E/CO GIVES YOU ALL
ll] EI[,'DNGMICAI_ FEATURES

New Model 536 o est Cost « Life
m 1000 Dhms/ Vot Multimeter EIcO New Model 566 1000 Ohms/ Valt Mulhmo'er KIT & Hy + Spe erat
Wirea $14.90.  KIT $12.90. $14.90. wired $18.95 Ranges: some as Model 536 left), plus " Ry truction - Quality po

onts » Latest Engineering + Super-Simplified

7 autput voltages. large 4':" 400 uvo meter mavement

¢ 31 full scale ranges! 2ot
* DC/AC Volts: Zero 1o 1, 5. 10, 50, 190, 500, 5000 EICO New model 556 1000 Ohms Vol Multimerer KIT ez - Exclusive Moko

+ DC/AC Cusrent: 0.1 ma, 10 me 01 A fve $16.90. wired $23.50 Rn‘nges ame as Madel 536 left), plys
« Ohms: 0.500, 100k 1 meq 7 output voltoge:. Large 4 400 vo meter movement and 1

- precision resistors
e &6 DB Ronges: 20 1 &9
* large 3 400 va meter movement Compore these value-crammed EICO V.C-Ms with
¢ High-impoct Bakelite case. &5 x 3% x 2 2ny others ot ony price ot your locol jobber- and
SAVE' Write NOW 6 ¢ FREE newest Cotalog 1R A
EICO New Model 526 1000 Ohms 'Volr Muli.
meter KIT $13.90. Wirad 516 90. 45 above with |

gh1 w

ELECTRONIC INSTRUMENT CO., Inc. 84 Wlfhers Street, Brooklyn 11, New York

?53
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MALLORY U HF CONVERTER

The Mallory UHF converter is right for all vour TV customers
because it can be used with anyv TV set .. in any L HI broadeast
area. And it's easy to install —no adjustments or connections to
make in the TV set .. . just connect power lines and antenna leads.

These Mallory features mean real customer satisfaction . . . real
sales for vou in the new UHF market—

® Recepiion of all UH channels

® No sacrifice of V HI channels

® [Buili-in UHE antenna

® [ligh quality picture definition

® [ast, casy installation
No larger than a small portable radio, the Mallory UHF converter

is precision-huilt for tong, trouble-iree service. Get complete details
today on the Mallory 1 HEF converter from vour Mallory distributor,

P.R. MALLORY & CO., inc., INDIANAPOLIS 6, INDIANA
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