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BASS NOTES DOWN
TO 35 CPS.,. . BUIED -
THE ELECTRO-VOICE

ARISTOCRAT

DRAMATIC PERFORMANCE has made the Electro-
Voice Aristocrat the world’s most popular enclo-
'sure for 12” loudspeakers. The Aristocrat will
make an exciting difference in the performance
of your loudspeaker—hear deep, extended bass
response without annoying boom; sharp, well-
defined low frequency transients, and all with
greatly increased power handling capacity.

ASSEMBLE THE ARISTOCRAT YOURSELF AND
SAVE 50%. When completed, the KD6 Aristocrat
Kit interior construction is identical to E-V's
factory-assembled Aristocrat enclosure, but with
this difference: you save 50% and have an even-
ing’s fun.

AS EASY AS ONE ... TWO... THREE. The KD6
Aristocrat Kit can be assembled in only one
evening with E-V’s exclusive sub-assembled parts
and exploded view, step-by-step instructions. All
you need is a screw driver; the rest is in the box.
And E-V's accurately milled, furniture grade
woods and veneers plus a choice of six finishing
kits create an enclosure that will match your
finest furniture.

Model KD6 Aristocrat Kit
Audiophile Net. $39.00

Model FK Finishing Kits, each
Audiophile Net. 5.00

Factory Finished Aristocrat Enclosure, Mahogany i
Audiophile Net. 72.00

~, Limed Oak or Walnut Audiophile Net. 79.00

Mayl this coupon for free illustrated literature. . .
see why more E-V Enclosure Kits have been built :
than all others combined. j

-

3 Marine Instrumenfs—ﬂpmmumcahon‘Equ]bment— ; ADPESS__
Electronic Test lastruments and=a... ..
Material for Defense. _ f‘t‘ . CITY ZONE___STATE

.\) - . ——————"F———————-——
1 WWW americ a3

@ g Electro-Voice, Inc. Dept. 59-E :
Buchanan, Michigan

/ec?fz'o%rcz  INC3  Michig :
BUCHANAN, MIdHIGAN i Gentlemen: Please send me free illustrated litera- §

ture on E-V kits, enclosures and speakers.
Superb New Products Through Research:’..; P :
Microphones—Phono Cartrldges— ' _ |
i High Fidelity Loudspeakers and Enclosures-d NAME < e - S =0 |
{ Public Address Speakers— ‘ |
i
i
I
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YOU BUILD | YOU BUILD
Broadcasting ! Signal

Transmitter { Generator

As part of N.R.I. Communi-
cations Course you build this
low power Transmitter; use I
it to learn methods required
of commercial broadcasting l
operators, train I

N.R.I. sends kits of parts
to build this Signal Gen-
erator. You get practical
experience, conduct tests to
compensate Radio frequency amplifiers,
practice aligning a typical I.F. video ampli-
I fier in TV circuit, many other experiments.

! YOU BUILD AC-DC
| Superhet Recelver

>~ I N.R.I. servicing training
| supplies all parts, every-
thing is yours to keep.
. ' Nothing takes the place
1 |
<

YOU BUILD Vacuum ;
Tube Voltmeter

Use it to get practical experiznc, earn |
extra cash fixing neighbors’ sets ia spare
time, gain knowledge to help yoa work
in Radio, Television, Color TV With
N.R.I. training you work cn dreuits
common to both Radio and TV. Tquip-
ment you build “brings to ‘ife’’ things
you learn in N.R.I.’s easy-to-under-
stand lessons. 64 page Catalog “REE, g
shows all equipment you get. = 7

Learn RADIO
TELEVISION

0 y Pracmmg af Home

NEED FOR TECHNICIAMS INCREASING
Fast Growing Field Offers Good Pay, Bright Future

H Today’s OPPORTUNITY field is Radio-Telovi-  and can do. So plan now to get into Radio-TV.
¢ sion. Over 125 million home Radios plus 30 Keep your job while training with N.R.IL. You
2 million sets in cars and 40,000,000 Television learn at home in your spare time. N.R.I.

" sets mean big money for trained Radio-TV  oldest and largest home study Radio-TV School
- Technicians. More than 4,000 Radio and TV ~ Our methods have proved successful for more
| Broadcasting stations offer interesting and -  thai 40 years, provide practical experience.

of practical experience.
You get actual servicing
experience by practicing
with this modern receiver;
you learn-by-doing.

Chief Engineer

“l am Chief Engmeer
of Station KGCU in
Mandan, N. D. 1 also
have my own spare time
business servicing high
frequency two-way com-
munications systems.”
R. BARNETT, Bis-

marck, North Dakota. portant positions for technicians, operators. Soon after enrolling, many N.R.I.studentsstart
Paid for Color television, portable TV sets, Hi-Fi, other ~ to earn $10, $15 a week extra in spare time
Instruments developments assure future growth. fixing sets. Many open their own full time

It’s the trained man who gets ahead. The fel',w - Ra’ »TV shops after getting N.R.I. Diploma.
who uses his spare time to develop kncwledgeond  Find out more. Mail Coupon. Cost is low, terms
skill gets the better job, drives a better car, lives  easv: includes all equipment. Address: National
in a better home, is respected for what he knows Radio Institute;, Dept. 9EF, Washington 16, D.C.

“I am doing very well
in spare time TV and
Radio. Sometimes have
three TV jobs waiting
and also fix car Radios
for garages. 1 paid for
mstruments out of earn-
ings.” G. F. SEAMAN,
New York, N. Y.

Has Own

TV Business

“We have an appliance
store with our Radio
and TV servicirg, and
get TV repairs, During

The AB(: §
smv:cm"c

NATIONAL RADIO INSTITUTE
Dept. 9EF, Washington 16, D. C.

|
Mail me Sample Lesson and 64-Page Catalog, I
FRrEE. (NoSalesmanwill call. Please write plainly.) |
|

my Army service, NRI Address — s e s e e
training l:ie]p%d get me & l
a top rated job.” W. M. N

WEIDNER, Fairfax. O e T S Zone— —.-State—————

South Dakota. - 2 s o et e et s [ s e f et
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i Radio-Electronics

Formerly RADIO-CRAFT m Incorporating SHORT WAVE CRAFT m TELEVISION NEWS m RADIO & TELEVISION

EDITORIAL

29 The Business of Servicing—Hugo Gernsback

ON THE COVER-———

RADIO istory on page 40!

¥ 30 RDF for Small Boats—Elbert Robberson |
34 ABC’s of Mobile Radio, Part IV—Leo G. Sands f:f‘;'°';:w*::f°-;°;fr<’s"r::;
37 The Single-Sideband Story—Ed\vard M. Noll connar & efied BTS00
by Leo G. Sands as Claire

ELECTRO N I CS O’Neill goes putt-putting by.

40 Electronics on the Highway (Cover Feature)—David Lachenbruch Color original by Jacques
43 Transistors Make Cars Run Better Saphier
44 Electronics in the Classroom, Part II—-Sol D. Prensky
47 Road to Universe Opened

» 48 Water Is the Trigger—James A. McRoberts
49 A-Bomb Proves Earth’s Magnetic Field

WHAT'S NEW

50 Pictorial Reports of New Developments

AUDIO-HIGH FIDELITY

» 51 Golden Ears or Bat’s Ears?—George Fletcher Cooper
54 Baby-Monitoring Amplifier—James E. Pugh, Jr.
55 Audio Servicing Hints—John A. Comstock
56 All About the Reflex Enclosure, Part III-P. G. A. H. Voigt
58 Three-Tube Hi-Fi Amplifier :
59 New Discs and Tapes, Stereo and Mono—Reviewed by Chester
Santon

TEST INSTRUMENTS

74 Induced-Waveform Analyzer Speeds Signal Tracing—
Robert F. Scott

78 The Multibias Box—Earl T. Hansen

82 Bridge-Type Transistor Checker—LeRoy Mahoney

TELEVISION

85 Freeze That Color Stripe—Robert G. Middleton
v 89 Tube Changing Can Be Profitable—Jack Darr
96 FM-TV Dx—Robert B. Cooper, Jr.
99 TV Service Clinic—Conducted by Robert G. Middleton

132 Books 112 On the Market

127 Business and People 125 Patents
18 Correspondence o 106 Technicians’ News

130 Literature 110 Technotes

118 New Tubes and Semiconductors 122 Try This One Average Paid Circulation
6 News Briefs 121 50 Years Ago Over 199,000

104 Noteworthy Circuits

ITTTUTE oF
HIGH FIDELITY
MANUFACTY ALRS

RADIO-ELECTRONICS, May, 1959, Vol. XXX, No. 5. Published monthly at Mt Morris, I1l.. by Gernshack Tuhlicatio; i
EC , g ) l. XXX, No. 5. g iy Mt. g .. by shack ns. Inc. Sex -Cl

g!uadstbnl\llglﬁ% I %‘.gpy_right 1959 hy Gernshack Publications, Ine. All rights reserved under Universal, 'Imemarional and Pan-An\ericsa;co(n?gpgizsl?t rg:l:‘ve:gx}l';m authorized
; IPT N RA S'. U.8., U.S. possessions and Canada, $4.00 for one year; $7.00 for two years; $10.00 for three years; single copies 35¢, Pan-American countries $5.00
solgsog(e:éi;x.r.ig%%o lgl:iéwgs;-eggs; 513.0‘0 for 1hre§ ";arsl'afm other cguﬁmos $5.50 a vear; $10.00 for two years: $14.50 for three years . . )
1 H T rrespondence to Radio-Electronics, sCriptio t., 134 W b, N e i -
’Eéhﬂﬁrgé‘g%‘}‘éssplﬁ"s““g‘:!}I':)ﬁes(‘enlt iéstxe. T e, :‘ Ak n\:; e’ olfwaii J;eslg'ep 154 West 14th St., New York 11, N.Y. When requesting a change of address, please fur

1 » INC. Exccutive, Editorial and Advertisina Offices, V' i i =
Chaoirman of the Toard: M. Hatveys Gorimael orial and Ad iane. Secretalrsy? West 14th St.,, New York 11, N.Y. Telephone Algonquin 5-7755. Hugo Gernsback.
BRANCH ADVERTISINQ OFFICES and FOREIGN AGENTS listed on Dage 135. -
POSTMASTER: If undeliverable. send Form 3579 to: RADIO-ELECTRONICS, 154 West 14th St., New York 11. N.Y, *Trademark registered U. 8. Pat. Office.
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WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

.Training that is proved and tested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

You learn ALL PHASES of
Television-Radio-Electronics.
Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . and vou
pay more for less training than
you get in our course at ONE
LOW TUITION'!

BETTER..

MORE COMPLETE...

s;:
LOWER COST... ‘“ﬂ-. '

)
TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME LESSONS AND INSTRUCTION MATERIAL ARE
TRAINING, with newly added lessons UP-TO-DATE, PRACTICAL, INTERESTING.
and equipment, trains_you in your Every National Schools Shop-Method
spare time at home, for these unlim- lesson is made easy to understand by
ited opportunities, including many numerous illustrations and diagrams.
technical jobs leading to supervisory All instruction material has been de-
positions. veloped and tested in our own Resi:

YOU LEARN BY BUILDING EQUIPMENT wiTH  dent School Shops. Laboratories and

ow!

N’g prlce

M,/can eﬁofd

BETTER...MORE COMPLETE...LOWER (OST... ln I ElEV'SIO“

RADIO~-ELECTRONICS

by mail ...

You get all information
You make

your own decision ... at

YOU GET. ..

e 19 Big Kits—YOQURS TO KEEP!

® Friendly.Instruction and Guidance
¢ Job Placement Service

¢ Unlimited Consultation

o Diploma—Recognized by Industry
e EVERYTHING YOU NEED FOR

home! NO SALESMAN
WILL CALL

MAY,

KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING!' We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no exfra
charge.

EARN AS YOU LEARN. We'll show you
how to ecarn extra money right from
the start. Many of our students pay
for their course—and more— while
studying. So can you'

RESIGENT TRAINING AT LOS ANGELES

If you wish to take your training in our Resident
School at Los Angeles, 'the world's TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV Studios. Here you work with latest
Electronic equipment - - professionally installed

- finest, most complete facilities offered by
any school. Expert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near school - - and part time
job while you learn. Check box in coupon for
full information.

1959

Studios.

SEND FOR INFORMATION TODAY . . . 1t can
mean the difference between SUCCESS
and failure for you! Send for your
FREE BOOK ‘Your Future in
Television-Radio-Electronics’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’'t cost you anything
to investigate!

SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
Television, including Color TV
Radio AM & FM

Electronics for Guided Missiles
Sound Recording and Hi-Fidelity
FCC License

Automation and Computers
Radar & Micro-Waves
Broadcasting and
Communications

NATIONAL-SCHOOLS(’

pwmm:—wm.—-

GET THE BEMEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
G| Training /’}

WORLD-WIDE TRAINING SINCE 1905

(] MAIL NOW TO 4
/] NATIONAL SCROOLS, Dept RG-59 ,
' 4000 S. FIGUEROA ST LOS ANGELES 37, CALIF. ,
Rush free TV-Radio "Opportunity” Book and sample  J
lesson. No salesman will call. ]
!
1
)

nrrr iy J
' NAME . AGE
]

m

/
ENE, urrm H”I.IIFJJ n I
"ATIO"AL SCHOOLS 'DCl:h::l if interested ONLY mr nes.u::)thfnm tr::::[:l Los Angeles.

YVETERANS: Give date of Discharge

Los Angeles 37, Calif. ‘g

ADDRESS
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PARAMETRIC AMPLIFIER, also known as
the variable reactance amplifier, may
bring improvement in signal-to-noise
ratio for uhf television front ends
at a low price. The parametric ampli-
fier (described in detail in Rapro-ELEC-
TRONICS, February, p. 78) is said to be
practical for mass-produced uhf tuners.
One research leader, Microwave Asso-
ciates, Burlington, Mass.,, says such
tuners could be built with noise figures
of only 2 or 3 db, and could be in pro-
duction next year. Microwave has re-
searched the solid-state amplifiers for
military applications.

The company said that silicon diodes
for this application ought to be no more
expensive than other uhf tuner diodes,
but the circuit requires a very stable
high-frequency oscillator, which might
run the cost up somewhat unless fur-
ther research develops inexpensive but
stable uhf power source.

23-INCH TV SCREENS are expected from
more than one manufacturer this fall.
Short tubes will keep getting shorter,
and separated tube and chassis arrange-
ment, as well as more compact sets, are
trends which will be accelerated.

RADIO SEXTANT operates off weak radi-
ations from the moon, permitting
marine navigation in fair weather or
foul. This new navigational instrument
was developed by Collins Radio for the
Navy. It automatically tracks the posi-
tion of the moon by picking up and
following signals generated by moon
atoms which have been excited by rays
from the sun. Regular optical sextants

cannot be used in bad weather since
moon and stars must be visible.

MAGNETIC RECORDING industry agreed
to continue concentrating on two-track
T%-inch reel-to-reel stereo tapes, let
cartridges and four-track 334-inch
tapes wait for actual consumer deliv-
ery of the long-awaited cartridges and
machines. Many had expected the recent
meeting of the Magnetic Recording In-
dustry Association in Chicago (MIRA)
to do something about recommendations
for four-track ?%-inch tape, believed
to be a wise compromise by some lead-
ing engineers.

EDUCATIONAL TV stations may get
much-needed financial support from a
new plan just put into effect by two
stations in East Lansing, Mich. WILX-
TV, a commercial broadcaster, and
Michigan State U’s WMSB have set up
to share channel 10 and transmitter
equipment during different hours of the
day. Plan may set a pattern which will
be followed by many of the 38 educa-
tional stations now on the air and those
expected in the future.

LOWER NOISE, longer life, and a better
job are the advantages claimed for the
Nuvistor, the new look in vacuum tubes.
Using a construction technique in which
elements are slipped together and
brazed, the manufacturer ends up with
a tube in a metal envelope, much
smaller than conventional miniature
types, that needs no mica supports or
getter.

e s Ry
.‘%' LA .}”%._ o

4 e

Ted Willis of Collins Radio is showing the sextant to Capt. John H. Brandt

of the Compass Island, and Lt. John W

6

. Kuncas, Navy Special Projects officer.

wWWww.americanradiohistorv.com

CERAMIC
BASE WAFER

Developed by RCA, and now in the
early advanced developmental stage,
the tube has several advantages. It will
withstand severe shock and vibration,
and uses less current than standard
types. Details of its construction, show-
ing the single-ended cantilever-type
support for' the electrodes, can be seen
in the photo.

While especially good for missile,
miniaturization and mobile radio proj-
ects, the Nuvistor also has applications
in home radio and TV. One TV tuner
using these units was demonstrated. It
operated with as little as 5 volts on the
oscillator plate. Normal plate voltage
range is from 40 to 100.

Developmental types include a triode,
comparable to a 6BN4; a tetrode —
similar to 6CY5, and a peam-power
tube similar to a 6DQ6-A. Samples will
go to equipment manufacturers by the
end of the year, with limited produc-
tion expected by the middle of 1960.

AM STEREOPHONY by two methods was
proposed almost simultaneocusly by Bell
Telephone and Westinghouse. The Bell
system was for two-station transmission
(one channel through the television re-
ceiver, the other through the AM or
FM receiver, for example). The West-
inghouse is a multiplex system, with
both channels transmitted on the same
AM frequency. It can be received with
two ordinary broadcast receivers. Both
are fully compatible with monophonic
reception.

In the Westinghouse system, based on
a 30-year-old patent by Dr. Frank Con-
rad, the broadcast-band carrier is

RADIO-ELECTRONICS
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Don’'t Depend on I_U

R e
PLAN rovr rurure:

DON'T GAMBLE With! YOUR
FUTURE! SEND FOR THIS
FREE Electronics GUIDE NOW!

This handy pocket guide will give you free facts about how you may train to enter this billion
dollar electronic industry. There are thousands of men unemployed or holding jobs they dis-
like who could prepare successfully to enter this fast-growing, profitable field but they are
not aware of this fact. Are you one of these men? Mail the coupon NOW.

Accredited Member of National Home Study Council

DeVry Technical Institute
4141 Belmont Ave., Chicago 41, 11, Dept. RE-5-P i
Please give me a FREE copy of your unusual booklet, '

“’Pocket Guide to Real Earnings,” and tell me how | may
prepare to enter cne or more branches of Electronics.

NAME ] AGE

PLEASE PRINT

STREET - . . - —_ APT.

DeVRY TECHNICAL INSTITUTE |2 ot s

[0 Check here if subject to military training.
DeVry Tech’s Canadian Training Center is located at

4141 BELMONT AVENUE o CHICAGO 41, ILLINOIS
Formerly DeFOREST'S TRAINING, Inc. 2054 626 Roselawn Avenve, Toronto 12, Ontario
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e tape recorder
e portable TV set

FROM YOQUR CAR, Boat or Plane!

¢ P. A system
e hand tools

with

INVERTERS
@ 3

for changing your storage
battery current to
<, A.C. HOUSEHOLD ELECTRICITY

Anywherz . . . in your own car!

OFPERATES
PORTABLE TV SET
directly from your car!

VR

= T
n 132’3‘ 225
B
7N 1@‘
IR RS
MAKE YOUR CAR, BOAT OR PLANE
‘““A ROLLING OFFICE'"

OPERATES

® TAPE RECORDERS
@ DICTATING
MACHINES ‘

—

OPERATES 2=

@ RADIOS

® RECORD PLAYERS

® MIXMASTERS, ETC,
directly from your car!

® PUBLIC ADDRESS
SYSTEMS

@ ELECTRIC SHAVERS
directly from your car!

mounted out |
of sight under
dash or in
=9 trunk

= compartment

T UNIVERSAL
INVERTERS

Especially designed to change 6 or 12 volt
D.C. to 110 volt A.C. 60 cycles.

for...
o EXECUTIVES ® POLICEMEN
® SALESMEN ® REPORTERS

® OUTDOOR MEN ® FIREMEN
® PUBLIC OFFICIALS

MODELS 6U-RHG (6 volts) 125 to 150 wotts. Shipping
weight 27 Ibs. List price 89.95

DEALER NET PRICE .. ... $59.97
12U-RHG (12 volts) 150 to 175 wotts, Shipping weight
27 Ibs, List price. ..........

L. .$89.95
DEALER NET PRICE. ... .$59.97

Write for literature on other Sizes ond Models
of ATR INVERTERS, priced as low as $9.95 list.

SEE YOUR JOBBER OR WRITE FACTORY
A/ NEW MODELS \/NEW DESIGWS 4/ NEW LITERATURE
o “A" Battery Eliminalors o DC-AC Inverters o Auto Radig Vibrators
American Teevision & Rapto Co. |
Luality Products Since 1937
SAINT PAUL 1, MINNESOTA, U. S. A.

e m ey

| NEWS BRIEFS (Continued)

amplitude-modulated with the sum of
the right and left channels and fre-
quency-modulated with their difference.
A narrow band is used and stereophonic
information is transmitted in the band
from 300 to 3,000 cycles.

| At the receiver, the AM and FM sig-
| nals are detected and matrixed to give

the L. and R outputs. (See “What Is
Compatible Sterec FM Multiplex”

'RADIO-ELECTRONICS, April, 1958, page

91.) Reasonably good quality can be
attained with two ordinary AM broad-
cast receivers. One is tuned slightly
above, the other slightly below the sig- |
nal frequency. The AM in the two re-
ceivers is identical, but the receivers
tuned to each side of the FM transmis- |
sion act somewhat like a Travis dis-

| eriminator, with the result that the FM

audio signal is in opposite phase in|

| each. Thus one receiver may be said to

be picking up AM + FM and the other,
AM - FM. Since the AM is the sum and
the FM the difference of the two chan- |
nels, this resolves to L. + R + (L - R)
and L + R - (L -R), or left and right |
channels. I
Since the Bell system depends on
transmission by an AM and an FM
station, or radio and TV station, it is |
not multiplex and doesn’t require FCC ‘
authorization. It feeds the signal from
both mierophones to each channel, but
the signal from the right channel is
delayed about 10 milliseconds before
being fed to the left, and vice versa.

frm——————————

-DELAY LINE

| With only one receiver, the two chan- !

nels blend into perfect monophonic re-
ception; with two, the ear locates the
sound as coming from the speaker from
which it is heard first (apparently an
old trick the ear has learned to dis- |
tinguish the source of sound from
echoes ond reverberations). In practice, |
a true stereo effect is obtained.

The Bell approach was demonstrated l
on a Perry Como show shortly after its
announcement. Westinghouse has ap-
plied to the FCC for permission to run 1
tests on its system. RCA also announced
a series of on-the-air tests for its pro-
posed AM stereophonic broadeasting
system.

MARS RADIO NET FORUM for May will |
continue the lecture series which has

www.americanradiohistorv.com

Hi-Fi & Stereo
experts demand

£ Mad

i
1
i
i
Britain’s
-~ top
quality
~audio

EF86/6267

AT input pentode with
exceptionally low noise,
low hum, good microphony
& high gain.

ECC83/12AX7

Specially constructed AF
double triode with unique
filament design for mini-
mum hum lesels as well
as low microphony & low
noise. Excellent replace-
ment for 12AX7, 12AX7A
& 7025.

ELB4/6BQ5

Miniature AF power pen-
tode. Particularly suited
for compact stereo cir-
cuits providing up to 17
watts per channel in
push-pull.

EL-37

AF output pentode
quiring  unusually
B+ voltage up
watts per channel in
push-pull circuitry re-
places 6L6, KT66, 5831.

EL34/6CA7

High sensitivity & ex-
ceptional linearity makes
this EL-34 the finest
high power output pen-
tode. Its efficlency & low
drive  voltage require-
ments make 1t ldeal for
compact stereo  clreuits
up to 100 watts per chan-
nel in push-pull.

ECL8Z/6BM8

AF triode & output pen-
tode with unusual sensi
tivity. Speclally designed
for compact stereo equip-
ment. Up to 9.8 watts per
channel in push-pull cir-
cufts.

re-
low
to 60

EZ81/6CA4

Minlature full wave cath-
ode type rectifier with
high voltage &  with
good regulation supplying
up to 150 MA

GZ34/5AR4

Bantam full-wave recti-
fler with 5 solt, 1.9 amp
heater & 250MA output.
Replaces 5U4G & 5U4GA
without circuit change:
Dlus additional advantage
of better regulation &
controlled warm-up time,

It is easy to understand why MULLARD circuits
& MULLARD PREFERRED Audio Tubes are being
used by the most important manufacturers of
quality audio equipment throughout the world.
Every single tube in this range has been spe-
cifically designed to meet the exacting require-
ments of high fidelity sound reproduction in

every respect.

See that YOUR customers get the BEST by
supplying them with world-famous MULLARD

TUBES!

Other MULLARD PREFERRED types

DM70/1M3 ECC82/12AU7 ECH81/6AJ8
EB91/6ALS ECC85/6AQ8 EL86/6CW5
EABC80/6AK8 ECC88/6DJ8 EM81/6DA5
EBF89/60DC8 ECC189/6ES8 EMB84/6FG6
EC95/6ERS ECF80/6BL8 EZ80/6V4
ECC81/12AT7 ECF82/6U8

Engineering application data for
the NEW MULLARD STEREQ CIR-
CUITS available on request.

A

£ Ty e
g I nternational
] lectronics coe.
=@ 81 SPRING STREEY
NEW YORK 12, N.Y.
b= "Muﬂ;ré":i::lh; trademark of Mullard

RADIO-

itd.

ELECTRONICS
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ICD@ value-packed 452-page

O ELECTRONIC SUPPLY CATALOG

the only COMPLETE guide
to everything in electronics

WORLD’S LARGEST STOCKS
o Latest Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

o Money-Saving, Build-Your-Own
KNIGHT-KITS —Latest Models

® Values in Recorders and Supplies

e Latest Public Address Systems,
Paging and Intercom Equipment

‘o Amateur Receivers, Transmitters
and Station Gear

e Test & Laboratory Instruments

e Specialized Electronic Equipment
for Industrial Application

o TV Tubes, Antennas, Accessories

e Huge Listings of Parts, Tubes,
Transistors, Tools, Books

3
w\\*&\\\\\\m L - |

=,
‘,‘ o

Send for aLLIED’s 1959 Catalog—it’s the
leading supply guide—452 pages packed with the

; . world’s largest selection of quality electronic
fe aturlng 3 equipment at lowest, money-saving prices.

MONEY-SAVING knight-KitS: Finest electronic B Get every buying advantage at ALLIED: fastest

equipment in money-saving kit form. Complete selection of shipment, expert personal help, lowest prices,
latest Hi-Fi amplifier, tuner and speaker kits (new Stereo : :
units); Hobbyist kits; Test Instruments and Amateur kits. guaranteed satisfaction...
KNIGHT-KITS are an exclusive ALLIED product.

HI-FI! STEREO! See the world’s largest selection of quality send for the leading
Hi-Fi music systems and famous name components. First 0 .
with the latest in STEREO! Save on ALLIED-recommended electronic supply guzde

complete systems. Own the best in Hi-Fi for less! R o L cscsscscssseeses s

ALLIED RADIO CORP., Dept. 2-E9

L]

»

»

e 100 N. Western Ave., Chicago 80, IiI, :

[ ] L]

EASY PAY TERMS: Only 109, down; available on . D Send FREE 452-Page 1959 ALLIED Catalog L]
orders of $20 or more. Fast handling—no red tape. : :
L L]

* Name »

L] »

ALLIED RADIO : .
L] L ]

s Address .

—— 8 lie=———== our 38th year o .

L] »

World’s Largest Electronic Supply House s City. Zone State 0

L ] »

80000000000 008000000000000003000000000000

MAY, 1959
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On patio or parade ground...
for home or caommercial use...
there’s a University

i
| i
e | |
weatherproof ‘LC’ f | |
speaker system l 3
designed to give you ! i
clean, wide-range i l
high fidelity sound MODEL MLC | MODEL BLC | MODEL WLC

Only University gives you a choice of three genuine

dual-range speakers (with separately driven woofer and tweeter)
to cover any area you desire . .. wide or narrow, shallow

or deep. Leave in place rain or shine, season after season ...
confident of their rugged dependability.

MODEL MLC — Compact, economical, exceptionally smooth tonal quality.
Simply hook up to amplifier, phonograph, radio, or even TV.

One-piece fiberglas reinforced polyester horn. 150-15,000 cps. 8 ohms.

15 watts. 123, ” x 914" x 105" deep. Shpg. wt., 10 lbs. User net: $34.50.

MODEL BLC — Mcets the highest standards of the connoisseur. All metal
construction. 70-15,000 cps. 8 ohms. 25 watts. Diameter: 223"
Depth: 914”. Shpg. wt., 21 lbs. User net: $53.70.

MODEL WLC — Finest outdoor system made. For full-bodied
sound at higher output levels. All metal construction.
50-15,000 cps. 8 ohms. 30 watts. Diameter: 33%".
Depth: 20”. Shpg. wt., 72 lbs. User net: $§150.00.

For complete details, write for brochure,

Desk J-1, University Loudspeakers, Inc.,

80 South Kensico Ave., White Plains, N. Y.
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NEWS BRIEFS (Continued)

been running on Wednesday nights at
9 PM (EST) on 4030 kc upper side-
band. Schedule for May: May 6, “Amer-
ican Antarctic Communications Adven-
tures,” Amory Waite, Jr.; May 18,
“Telemetering For Guided Missiles,”
J. Popkin-Clurman; May 20, ‘“The
Megacoder,” Harry Kihn; May 27,
“Novel Tuning Methods at Uhf and
Lower Microwaves,” Bernard Nadler.
The Mars Technical Net will recess
after May, and will start again in
September.

ENGINEERING GRADUATES will find
more employment opportunities in 1964
than in 1963 when they graduate from
technical schools. Freshman enrollment
in the fall of 1958 was down almost
129 from the year before, despite the
accelerated national program of engi-
neering training and calls from offi-
cials for more engineers.

AUTOMOBILE RADAR detects approach-
ing objects up to 100 feet ahead, in-
forming driver by sound or flashing red
light. Using Doppler effect at 16,140
me, this proximity warning device has
two 10-inch reflectors mounted 4 feet
apart on the front of General Motors’
experimental car, the Cadillac Cyclone.

A reflex klystron generates microwave
power which goes through a waveguide
to the transmitting reflector, bounces
off objects ahead and is picked up by
the other reflector. A crystal detector
mixes and compares the frequencies of
transmitted and received signals. Tran-
sistors amplify differences in frequency
caused by the approach of an object
and deliver an audio output whose
strength increases with speed of ap-
proach of object. The set works just
as well whether the weather is bad or
good.

MICROMODULE availability for military
electronic applications was announced
jointly recently by the US Army and
RCA, at a special presentation where
numbers of Micromodule devices were
exhibited. It was suggested that they
might become available for civilian use
within 2 or 3 years.

Micromodules are extremely small
modular units, %4 inch square, each
containing a transistor capacitor or
other circuit element—or occasionally a
number of elements. These are built up
into cubes, 27 of which occupy 1 cubic
inch. Though they have been mentioned
previously (see RADIO-ELECTRONICS,
June 1958, page 58), engineering
samples have just become available.

In addition to almost incredible mini-

(Continued on page 14)
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6 months
from today

add technical training to your
practical experience. Get your
FCC license quickly!

then use our effective
8

w» Job Finding Service

Get your FCC Commercial License .

or your money back

The Master Course in Electronics will provide you
with the mental tools of the electronics technician
and prepare you for a First Class FCC License (Com-
mercial) with a radar endorsement. When you suc-
cessfully complete the Master Course, if you fail to
pass the FCC examination, you will receive a full
refund of all tuition payments.

Employers Make Offers Like These

to Our Graduates Every Month

Broadcast Station in Jllinois: “We are in need of an engineer
with a first class phone license, preferably a student of
Cleveland Institute of Radio Electronics; 40 hour week plus
8 hours overtime.”

West Coast Manufacturer: “We are currently in need of men
with electronics training or experience in radar maintenance.
We would appreciate your referral of interested persons to us.”

Our Trainees Get Jobs Like These Every Month

CHIEF ENGINEER

“Since enrolling with Cleveland Institute I have received my 1st class
license, served as a transmitter engineer and am now Chief Engineer of
Station WAIN. I also have a Motorola 2-Way Service Station. Thanks
to the Institute for making this possible.”

Lewis M. Owen, Columbia, Ky.

TEST ENGINEER

“I am pleased to inform you that I recently secured a position as Test
Engineer with Melpar, Inc. (Subsidiary of Westinghouse). A substantial
salary increase was involved. My Cleveland Institute training played a
major role in qualifying me for this position.”

Boyd Daugherty, Falls Church, Va.

Names of Trainees in Your Area
Provided on Request

Carl E. Smith, E.E., President

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Dept. RE-29, 4900 Euclid Bidg., Cleveland 3, Ohio

MAY, 1959

Get these valuable
Booklets

Feree!/

Opportunities | jil8

L S )

Accredited by National Home Study Council

Cleveland Institute of Radio Electronics

] Dept. RE-29, 4900 Euclid Bldg., Cleveland, Ohio
b Please send Free Booklets prepared to help me get 5
B ahead in Electronics. | have had training or
J experience in Electronics as indicated below: |
]
: [ Military [] Broadcasting ]
1 [] Radio-TV Servicing [[] Home Experimenting ]
1 [ Manufacturing [] Telephone Company 1
I [ ] Amateur Radio [] Other :
I - .
i In what kind of work are you In what branch of Electronics Il
I now engaged? .. . SR are you interested?.. = i
i |
| — E——— —= — 1
i ]
i INGIME: 2ot emonn oot s ami st igamitan e . ....Age. [ |
| ACIes P — o e e e e o e e :
1 G s it Shdmmigiee .. ot Zone.........State ......... |
i RE-29
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ALLIANCE TENNA-ROTOR
Increases Your Antenna Profits

Now is the time for you to get into the profitable antenna rotator market. Day by day, color
TV, channel changes and new stations are increasing the need for this important antenna
accessory.
You not only increase your profits by selling Alliance Tenna-Rotor . . . you also insure
better viewing for your customers regardless of future changes in station locations or color.
Alliance Tenna-Rotor is your logical choice because it’s the leader—backed by years of
product research, national advertising and more than 4 million installations. Alliance Tenna-

Rotor makes selling easy with a complete line, better design, °
alliance
( TeENNA.ROTOR >

competitive prices, sales helps and free ad mats. Write for dealer
\See Us At The Conrad Hilton Hotel, Chicago—May 18-20

information, or
Booth No. 221 Hospitality Suite 2104-5-6-7

Electronic Parts
See a startling new Alliance electronics product

5 5 :
Distributors Show! shown here for the very first time!

THE ALLIANCE MANUFACTURING COMPANY

(Division of Consolidated Electronics Industries Corp.) Alliance, Ohio

12 RADIO-ELECTRONICS
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What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress in 1934 to
regulate all radio communication and radio and
television broadcasting in the United States.

What is an F.C.C. Operator License?

The F. C. C. requires that only qualified per-
sons be allowed to install, maintain, and operate
electronic communications equipment, including
radio and television broadcast transmitters. To
determine who is qualified to take on such re-
sponsibility, the F. C. C. gives technical exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are different
types and classes of operator licenses, based on
the type and difliculty of the examination passed.

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses —commercial radio-
telePHONE, commercial radioteleGRAPH, and
amateur.

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required of the operators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. For example, a radio operator on board a
merchant ship must hold a radioteleGRAPH
license. (The ability to send and receive Morse
is required to obtain such a license.)

AMATEUR operator licenses are those re-
quired of radio “hams”—people who are radio
hobbyists and experimenters. (A knowledge of
Morse code is necessary to be a “ham”.})

What are the Different Classes of
RadiotelePHONE licenses?

Each type (or group) of license is divided into
different classes. There are three classes of radio-
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job experience is re-
quired to qualify for the examination for this
license. The examination consists of F.C.C. Ele-
ments I and II covering radio laws, F.C.C.
regulations, and basic operating practices.

not the general practice.) The first class radio-
telephone examination consists of F. C. C. Ele-
ment IV. It is mostly technical covering ad-
vanced radiotelephone theory and basic tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more difficult
and involve more mathematics.

Which License Qualifies for Which Johs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifies you to take
the second class examination. The scope of
authority covered by a third class license is
extremely limited.

The SECOND CLASS radiotelephone license
qualifies you to install, maintain, and operate
most all radiotelephone equipment except com-
mercial broadcast station equipment.

The FIRST CLASS radiotelephone license
qualifies you to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, of course) including all radio and tele-
vision stations in the United States, and in its
Terntories and Possessions. This is the highest
class of radiotelephone license available.

How Long Does it Take to Prepare
for F.C.C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-
pending on his background and aptitude. Grant-
hain training prepares the student to pass FCC
exams in a minimum of time.

In the Grantham Correspondence Course, the
average beginner with NO previous experience
or training in radioelectronics should obtain his
second class radiotelephone license after from
200 to 300 hours of study. This same student
should then prepare for his first class FCC
license in approximately 100 additional hours
of study.

In the Grantham Resident Course, the time
required to complete the course and get your
license (under normal circumstances) is as
follows:

In the DAY course (5 days a week) you should
get your second class license at the end of the
first 9 weeks of classes, and your first class
license at the end of 3 additional weeks of
classes. This makes a total of 12 weeks (just a
little less than 3 months) required to cover the
whole course, from *“scratch” through first class.

In the EVENING course (2 nights a week)
you should get your second class license at the
end of the 22nd week of classes and your first
class license at the end of 8 additional weeks
of classes. This makes a total of approximately

7 months required to cover the whole course,
from “scratch” through first class, in the evening
course.

The Grantham course is designed specifically
to prepare you to pass FCC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination you are given constant practice in
answering FCC-type questions, presented in the
same manner as the questions you will have to
answer on your FCC examinations.

Why Choose Grantham Training?

The Grantham Communications Electronics
Course is planned primarily to lead to an F.C.C.
license, but it does this by TEACHING elec-
tronics. This course can prepare you quickly to
pass F.C.C. examinations because it presents
the necessary principles of electronics in a
simple ‘“‘easy to grasp” manner. Each new idea
is tied in with familiar ideas. Each new principle
is presented first in simple, everyday language
Then after you understand the ‘“what and why’
of a certain principle, you are taught the tech-
nical language associated with that principle.
You learn more electronics in less time, because
we make the subject easy and interesting.

Is the Grantham Course a “Memory Course”?

No doubt you’ve heard rumors about “mem-
ory courses” or ‘“cram courses” offering “all the
exact FCC questions”’. Ask anyone who has an
FCC license if the necessary material can be
memorized. Even if you had the exact exam
3uestions and answers, it would be much more

ifficult to memorize this ‘“meaningless” mate-

rial than to learmn to understand the subject.
Choose the school that teaches you to thoroughly
understand — choose Grantham School of Elec-
tronics.

Is the Grantham Course Merely a
*“Coaching Service"?

Some schools and individuals offer a ‘‘coach-
ing service’” in FCC license preparation. The
weakness of the ‘“‘coaching service” method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a ‘‘question and answer” basis. On
the other hand, the Grantham course ‘begins at
the beginning” and progresses in logical order
from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With
each lesson, you receive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

HERE'S PROOF that Grantham Students prepare for F.C.C. examinations in a minimum of time. Here
is a list of a few of our recent graduates, the class of license they got, and how long it took them:

(2) Second Class Radiotelephone License. No
on-the-job experience is required for this exami-

nation. However, the applicant must have License Wks.
already passed examination Elements I and II Robert H. Moore, 807 Grace St., Baldwin, L0, NoY.. o000 ouutinnennne . . Ist 12
The second_ class radiotelephone examination Otis A. Towns, 3638 Bates St., St. Louis, Mo. . . L Sy b MWL 1st 12
consists of F.C.C. Element IIL. It is mostly Robert A. Herrman, 608 Walker Ave., Baltimore, Md.. ............... -, Ist 14
technical and covers basic radiotelephone theory Waliter Mengel, Jr.. 423 James St., Crystal Lake. IlL.. .. o = Ist 8
(including electrical calculations), vacuum tubes, Serge G. Miller. 1315 W. 15th St.. San Pedro. Calif.. . . has 1st 12
transistors, amplifiers, oscillators, power supplies, John A. Hayes, 1519 Madison Ave., Memphis, Tenn.. . . T —— st 14
amplitude modulation, frequency modulation, Franklin A.” VanLeuven. 6061 Woodlawn Ave., Maywood. Calif.. . . e bon st 12
measuring instruments, transmitters, receivers, Robert A. Morgan, 25 Barrow St.,, New York, N.Y... S o 1st 9

antennas and transmission lines, etc.

(3) First Class Radiotelephone License. No
on-the-job experience is required to qualify for
this examination. However, the applicant must
have already passed examination Elements I, 1I,
and I1I. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

OUR GUARANTEE: If you should fail the F.C.C. exam after finishing our course, we guarantee to
give you additional training at NO ADDITIONAL COST. Read details in our free booklet.

THREE COMPLETE SCHOOLS

To better serve our many students throughout the entire country, Gran(hnm School of Electronics
maintains three complete schools — in Washington, D.C., Hollywood, Calif., and Semtlg, Wash. All
schools offer the same rapid courses in F.C.C. license preparation, either home study or resident classes.

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Careers in Electronics”. Clip the coupon below and mail it to the School nearest you.

MAIL TO SCHOOL NEAREST YOU
To: GRANTHAM SCHOOL OF ELECTRONICS

821-19th, NW 1505 N. Western 408 Marion
Washington * Hollywood * Seattle

Get your First Class Commercial F.C.C. License Quickly
by training at

J[
|
GRANTHAM !

' Gentlemen:

CHO OL OF EL Ec TRONICS l Please send me your free booklet telling how I can
| get my commercial F.C.C. license quickly. I understand
|
|
1
|
|
|
|

5 there is no obligation and no salesman will call.
821-19th Street, N.W. 1505 N. Western Ave. 408 Marion Street
Washington 6, D.C. Hollywood 27, Calif. Seattle 4, Wash.

(Phone: ST 3-3614) (Phone: HO 7-7727) (Phone: MA 2-7227)

Name = Age

Address ——

City State
Interested in: [] Home Study, [] Resident Classes g4-g

[

Mail This Coupon Now —No Salesman Will Call

MAY, 1959 13
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... ASTATIC IS A WHALE OF A

THE

BY SIMPLE DEFINITION...

PHONO CARTRIDGE LINE

Yes, there is ONE NAME that means more — far
more — than any other in Phono Cartridges.
Whether you are speaking of SIZE of the line,
SIZE of original equipment sales or replacement
sales made by distributors and dealers . . . whether
you are speaking of COMPLETENESS of the line
or the number of engineering FIRSTS which the
line represents . ..the GREATER consumer prel-
erence, or the GREATER profits for distributors
and dealers — NO MATTER HOW vyou look at it,
there is ONE line that TOPS THEM ALL. That's
Astatic. Over 100-million have been sold. Seldom
in any industry does one line so greatly dominate
and outsell all others. Whether YOU sell, install
or use phono cartridges, Astatic has the best

answer. IT'S A WHALE OF A LINE!
LOOK AT THESE RECENT
ASTATIC CARTRIDGE FIRSTS
FIRST to bring to the public an efficient, mass-

produced Stereo Cartridge.
FIRST with a COMPLETE Plug-in Phono Cartridge

line, with diamond or sapphire tips.

FIRST to deal a direct knockout to cheap, inferior
foreign cartridges, eliminating their one advan-
tage — low cost — with an across-the-board Astatic
price slash.

ASTATIC PHONO CARTRIDGES
CERAMIC CRYSTAL STEREO
MONAURAL PLUG-IN CONVENTIONAL

DIAMOND OR SAPPHIRE STYLI
Leader with originals — first with replacements

GO BY BRAND...GO BUY ASTATIC

sladic

——————— KNOWN THE WORLD OVER
CORPORATION, CONNEAUT, OHIO

Whale (hwal),n. World's greatest mammal,

Astatic (@stat'ik),n. World's greatest phono
cartridge name,

IN CANADA: CANADIAN ASTATIC LIMITED, TORONTO, ONTARIO

EXPORT SALES: ROBURN AGENCIES INC, 431 GREENWICH ST,

N.Y. 13, N.Y,, US.A.
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NEWS BRIEFS (Continved from p. 10)

aturization, the new technique offers
greater reliability, decreased mainten-

ance, and, it is hoped, eventual lower
costs. The order of miniaturization is
illustrated by the photograph of a six-
transistor military receiver in a tea-
spoon. Sets of this size have already
been built for use in future helmet
radios.

Next to purely military applications,
space electronics offer the most immedi-
ate field for Micromodule techniques.
Their small size—units can be made at
least 10 times smaller and lighter than
by the next-best existing techniques—
expands the possibilities of space-
vehicle instrumentation enormously.

LAWRENCE COLOR TUBE may be ready
for commercial use in home sets soon,
if persistent stories leaking out of Para-
mount Pictures, owner of the patents,
and Du Mont, at work for some time
on perfecting the tube, are any indica-
tion. Many have believed that the Law-
rence tube (described in Rabp1o-ELEC-
TRONICS, January, 1954, p. 35) might
prove one of the major breakthroughs
needed to make color television eco-
nomically practical for mass market.
Since the tube requires some circuitry
different from the present system, it
might take a year or two even after
perfection of picture tube itself before
mass production could become a reality.

HIGHEST HI-FI sound yet may be the
10-billion-cycle “sound” waves recently
produced by Dr. Edward Jacobsen of
General Electric Research Labs. He
applied microwave pulses to a quartz
crystal in a cavity-resonator device at
temperatures near absolute zero — 2°
Kelvin. Importance of the new sound
is in its potential use as a tool for
probing the properties of solid-state
materials. Low-pitched ultrasonics are
familiar to electronics in industrial ap-

| plications for cleaning and soldering,

and in instruments like the Reflecto-
scope, which uses a sonarlike technique
to detect flaws in metal.

SIX NEW TV STATIONS and a repaired
one lengthen our list this month:

KUAT, Tucson, AYiz......ccccumveecerevecacn 6
WMSB, Onondaga, Mich. ........
KDPS-TV, Des Moines, Iowa.
KVIE, Sacramento, Calif.....
WMUB, Oxford, Ohio......___ ..
WILX-TV, Onondaga, Mich.. . 10

WLEX-TX, Lexington, Ky., went off
the air Jan. 21 when a storm wrecked

RADIO-ELECTRONICS


www.americanradiohistory.com

ownership of « PHIOTOFACT srvice para uisrary
SPELLS SUCCESS FOR SERVICE TECHNICIANS

] don't believe 1 would do business
without PHOTOFACT and | don't see
how any other serviceman can. The
time saved is worth more than the
PHOTOFACT cost, and the satisfaction
in knowing | am doing the job right
is something too.”

—Emmett T. Cassidy
Gadsden, Alabama

HERE’S MORE PROOF...FROM COAST-TO-COAST

NEW EASY-BUY PLAN!

1t's the money-saving aay to build your com=«
plete praofit-mzking PHOTOFACT Library!

NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $10 DOWN

FREE! valuable steed
filz cabinets gisen te
PHOTOFACT morthle
su3dscribers and Litrarw

puschasers.

Voluable booklet ¥ {

shows you how
PHOTOFACT boosts
your profit-capacity

Send for it!

“In all the years we have been
in business, we have used
PHOTOFACT more than any
other reference books. Couldn’t
have done the work without
them.”

—Claude C. Yeager,

Wichita, Kans.

‘| have been using PHOTO-
FACT since | first started in
business. I find them quite time
saving. If | didn't think them
worthwhile, 1 wouldn't have a
standing order for all new ones
as issued.”
~—Jerry Beccia,
Waterbury, Conn.

“PHOTOFACTS are the most
valuable item in the shop."”

—Ray Myers, Austin, Minn.

“PHOTOFACTS save time,time
is money, and money is what
we're in business for."
—Alexander Sarytchoff
Chicago, M.

“l find PHOTOFACT informa-
tion invaluable in the conduct of
my business. In addition to ex-
cellent schematic information,
the parts replacement section is
a great time saver."”

—Matt Slitstein, Harrison, N.Y.

“In servicing all kinds of sets
PHOTOFACT Is a must. And
the new file cabinets are a space
and time saver to me.”
—Raymond L. Griftin
Lawrencebury, Tenn.

“| depend on PHOTOFACT on
every TV repair job | turn out.
| can do the job in half the time
if PHOTOFACT is handy."”
—Robert P. Bradiey
Inverness, Miss.

“PHOTOFACTS mean just
abouteverythingin servicing TV
and radio."”
—Warren T. Stoudt
Boyerstown, Pa,

(These are just a few of hundreds of ' Success with PHOTOFACT"” letters in our files)

OWN A PHOTOFACT LIBRARY —

see your Sams Distributor today or write
to Howard W. Sams for full details
()

HOWARD W. SAMS & CO., INC.
2205 E. 46th St., Indianapolis 6, Ind.

[[] Send me Free booklet ““Your Guide To Maximum Profits’™
[]'m a Service Technician: [] full-time; [ ] part-time

My Distributor is:

Shop Name

Address

City

Zone State
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Musical instruments
radiate high
frequencies in all
directions. But when
these same highs
are reproduced
with a loudspeaker,
they will be projected
in an unnatural,
nharrow beam.
The precision-made
acoustical lens, an exclusive
James B. Lansing Sound, Inc., contribution to the
art of high fidelity, disperses highs in the same way the
lens in your slide projector bends light rays. Highs are vividly realistic.
No needle-sharp beam. No phase
disturbance. The JBL Signature
Acoustical Lens is the only completely
successful solution to the beaming problem.
Write for free acoustical lens bulletin.

“JBL” means
JAMES B. LANSING SOUND, INC.

3249 Casitas Ave., Los Angeles 39, Calif.

&
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NEWS BRIEFS (Continued)

its tower, and resumed programming
Feb. 24, using temporary equipment.

Onondaga’s channel 10 is being
shared by both WILX-TV and WMSB.
WMSB is educational as are four other
of our new stations, WMUB, KVIE,
KDPS-TV and KUAT.

The following changes in call letters
have been reported:

KPLR-TV, St. Louis, Mo..._....cccoueee... 11
(formerly KCPP)
WONE-TV, Dayton, Ohio................... 29
(formerly WIFE)

We now have 555 TV stations operat-
ing in this country; 468 are vhf, and
87 uhf. The noncommercial total is now
42,

Calendar of Events

National Aeronautical Electronics Con-
ference, May 4-6, Biltmore Hotel, Day-
ton, Ohio,

Society of Motion Picture and Tele-
vision Engineers Convention, May 4-8,
Fontainebleau Hotel, Miami, Fla. i
URSI Spring Meeting, May 5-7, Wash-
ington, D. C.

1959 Electronic Components Confer-
ference, May 6-8, Ben Franklin Hotel,
Philadelphia, Pa.

7th Regional IRE Technical Conference
and Trade Show, May 6-8, University
of New Mexico, Albuquerque, N. M,
Joint Conference on Automatic Tech-
niques, May 11-13, Pick-Congress Ho-
tel, Chicago, Ill.

| Radio Technical Commission for Ma- |
rine Services Meeting, May 11-13, Mt. |
Royal Hotel, Montreal, Canada.

1959 Electronic Parts Distributors
Show, May 18-20, Conrad Hilton Hotel,
Chicago, I1l. For manufacturers, repre-
sentatives and distributors only. Ra-
DI10-ELECTRONICS will exhibit in Room
504 and GERNSBACK LIBRARY in Booth
107. ‘

5th National Symposium on Instru-
mental Methods of Analysis, May 18—
20, Shamrock-Hilton, Houston, Tex.
Annual EIA Convention, May 20-22,
Sheraton Hotel, Chicago. |
International Convention on Transis- |
tors, May 21-27, Earl’s Court, London,
England.

National Telemetering Conference,
May 25-27, Brown Palace and Cosmo-
politan Hotel, Denver, Colo.

National Symposium on Microwave
Theory and Techniques, June 1-3, Har-
vard University, Cambridge, Mass.

| National Conference on Production
Techniques, June 4-5, Villa Hotel, San
Mateo, Calif.

Symposium on Electro-magnetic The-
ory, June 15-20, University of Toronto,
Toronto, Ontario, Canada.

| International Conference on Informa- |
tion Processing, June 13-22, UNESCO
House, Paris, France.

International Symposium on Circuit
and Information Theory, June 16-18,
University of California, Los Angeles,
Calif.

National Convention on Military Elec-
tronies, June 29-July 1, Sheraton-Park

| Hotel, Washington, D, C. |

Julius Finkel, founder and president
of JFD Manufacturing Co., Brooklyn,
N.Y. died at his home in Brooklyn on
March 23 after a long illness. He was
72. He founded a wholesale electronics
parts distributing company in Brooklyn
in 1928 and the next year established
JFD. END
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HERE'S HOW IT HAPPENS. Back emission from
overheated plate to filament brings about most rectifier
failures. The reverse current mounts . . . filament coating is
stripped . . . filament becomes overheated . . . soon burns out.

HERE'S HOW IT IS ELIMINATED. Recognizing the
vulnerability of rectifiers to premature failures, CBS-
Hytron instituted a continuing program to get rid of them.
As a result, the 5U4GB, for example, has a new larger-
diameter plate that runs cooler. And the plate material is
non-emissive. A taller bulb also operates at lower tempera-
tures; permits depositing the getter inside cooler dome for

THE CBS FAMILY * CBS-HYTRON - CBS INTERNATIONAL - CBS LABORATORIES
CBS NEWS - CBS RADIO - CBS TELEVISION NETWORK - CBS TELEVISION
STATIONS - COLUMBIA RECORDS - LEADERS IN ELECTRORIC COMMURICATIONS

1959

www americanradiohistorv com

/ Back emission

MAJOR CAUSE OF POWER RECTIFIER FAILURES

eliminated in 5U4GB

improved getter action. Additional features include: a firmly
anchored filament of purer tungsten . . . a ruggeder stem
... and improved high-vacuum techniques.

Results? Dynamic “blast” tests brutally cycle the CBS-
Hytron 5U4GB between 6.8 and 4 volts with 800 volts plate
poteutial. Yet back emission s less than one microampere.
HERE'S WHAT IT MEANS TO YOU. Virtually elimi-
nated callbacks for the 5U4GB put more money into your
pocket. Prove it. Demand the CBS-Hytron 5U4GB. Insist
on the premium quality at regular prices that is yours in all

CBS-Hytron tubes.

CBS-HYTRON, Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

.17


www.americanradiohistory.com

Tung-Sol audio tubes

now twin-packed

in matched pairs

by the manufacturer

6550 For service in

amplifiers and commer.
ciol audio equipment of
up to 100 watts.

588] For service in

amplifiers of up to 50
watts.

OW you can come as close to

faultless sound reproduction
as the design and circuitry of
your hi-fi equipment will permit.
Tung-Sol 5881 and 6550 beam-
power amplifier tubes are factory-
matched to very tight perform-
ance limits and twin-packed to
help you achieve lowest distor-
tion levels at all volume levels.

Use of Tung-Sol 5881 and 6550
tubes has long been associated
with amplifiers of the very finest
design. These tubes have always
been produced to closest possible
tolerances with cathode current
ranges held to an absolute mini-
mum.

Now,in twin-packed pairs, they
assure the hi-fi enthusiast and
the commercial sound engineer
of replacement tubes that will
provide new standards of per-
formance—a feature of special
importance with the newest am-
plifiers and loudspeakers, particu-
larly binaural sound equipment.
See your parts supplier.

Tung-Sol Electric Inc., Newark
4, New Jersey.

% TUNG-SOL

STEREO REPLY

Dear Editor:

I found your March Stereo issue very
interesting. One minor point seems to
me worth correcting.

The article “Adapters Simplify
Stereo Conversion” says that passive
network stereo adapters suffer the dis-
advantage of insertion loss. This is not
true of our DSC-1 unit, one of those
described in the article. At least it is
not true to the extent that the loss is
audible. Our Dynakit stereo control has
an insertion loss of only 0.5 db, less

l than audible.

We are able to do this by using an
arrangement in which all resistance
change is obtained in one-half the
rotation of the control. With the con-
trol centered, there is no resistance on
either side. Rotation in one direction
introduces resistance into one side of
the circuit and vice versa. The only
loss comes from the 22,000-ohm series
isolation resistors which prevent one
side of the circuit from loading the
other when the blend control is oper-
ated.

One other point of interest in our
arrangement is that the adapter is in-
serted in the circuit at a point where
there is no possibility of overload no
matter how the user misadjusts the
controls. Adapters which go between
the amplifier and the preamplifier can
be so adjusted in some cases.

Davip HarLER
Dynaco. Inc.
Philadelphia, Pa.

LEND A HAND . .. PLEASE

Dear Editor:

For the past 3 years I have been
in charge of the educational program at
the London Prison Farm, London, Ohio.
During this time, we have had many
requests for training inh radio and tele-
vision.

We plan to expand our vocational
school to offer this training. The men
who enroll in the program will attend
classes in the evening when they have
free time, giving up other leisure-time
activities to do so. All men who envoll in
the school are thoroughly screened.

Unfortunately, we have no budget to
provide for equipment or parts. All our
material must be obtained gratis. We
have received some help from local and
nationally known dealers, but still need
all types of test equipment, parts,
schematics and tools. Will you help us
set up this course?

J. VON KANEL
Director of Education
London Prison Farm
Box 69
London, Ohio

WWW.americanradiohistorv.com
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(Are any readers—particularly in the
area—in a position to help with this
project? If so, Mr. von Kanel would be
glad to hear from them.—FEditor)

PERFORMANCE STANDARDS
Dear Editor:

For many years audio magazines
have periodically complained about the
absence of performance standards for
high-fidelity equipment, usually pointing
out how the lack of these standards
contributes toward consumer confusion.
Usually such articles *(and we always
applaud them) end with a pep talk
entreating the industry to “do some-
thing” about it and give the perplexed
consumer the break he has long de-
served.

We think you will be happy to know
that something finally has been done
about it, by the High Fidelity Con-
sumer’s Bureau of Standards. This
organization has been at work on the
problem of hi-fi standards for the past
2 years and has defined that elusive
term “high fidelity” in terms of techni-
cal performance specifications repre-
senting the minimum performance
which can properly be considered true
high fidelity.

The bureau is a completely independ-
ent, bias-free organization, and admits
no manufacturers to membership. Thus
the usual necessity for compromise with
makers of substandard equipment is
eliminated.

Two sets of performance standards
have been published for each compo-
nent as well as for packaged hi-fi sets.
The Silver standard marks the lower
tolerable limit for #rue high fidelity, and
the Gold standard indicates premium
quality high fidelity for those whose
requirements are even higher. We ar-
range for laboratory testing of typiecal,
random samples of equipment against
our published standards. In the interest
of absolute uniformity, measurement
procedures developed by the Hirsch-
Houck Laboratories (of Audiolab and
Audio League fame) have been incorpo-
rated into our program. Equipment
which meets these standards may then
display one of the bureau’s two official
Seals of Approval, depending upon the
test results.

Because of our determination to re-
main absolutely honest, our Seal of
Approval on equipment, phonograph
records and tapes will continue to pro-
vide consumers with the positive assur-
ance of technical excellence they want
and need. Without meaningful perform-
ance standards, there exists a situation
of unfair competition between makers
of higher- and lower-fidelity equipment.

(Continued on Page 22)
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This is a brand new edition of the book
which has launched thousands of men
on good-paying careers in electronics.

It brings you completely up to date—
answers important questions on newest
career developments in electronics, in-
cluding Automation, Instrumentation,
Industrial Electronics, Aeronautical Elec-
tronics, Guided Missiles, Radar, Servo-
Mechanisms, Computers, Astronautics,
Telemetering, Communications, Manu-
facturing.

This book, “Your Future in the New
World of Electronics,” also shows you
how CREI Home Study leads the way
to greater earnings in the booming elec-
tronics world.

However, CREI does not promise you a
“snap.” With accredited technical school
curricula such as CREI offers, you must
study to convert your ambition into tech-
nical knowledge which you can sell in
the fabulous field of Electronics. Since
its founding in 1927, CREI has provided.
thousands of professional electronics
men with technical education. During
World War II, CREI trained thousands
for the Armed Services. Leading firms
recommend CREI training for their own
personnel. Among them: United Air
Lines, Canadian Broadcasting Corpora-
tion, Trans-Canada Airlines, Douglas
Aircraft Co., The Martin Co., Columbia
Broadcasting System, All-American Ca-
bles and Radio, Inc., Gates Radio Co.,
Canadair, Ltd., Federal Electric Corp.,
and U.S. Information Agency (Voice of
America).

CREI courses are prepared by recog-
nized experts, in a practical, easily un-
derstood manner, and constantly revised
to meet the new electronic challenges
of our time. You get the benefit of
time-tested study assignments under the
personal supervision of a CREI staff in-
structor. Your studies are accomplished
on your own time, during hours selected
by you, and controlled by your own will-
power. This complete training is the
reason that graduates find their CREI
diplomas keys-to-success in even the
most advanced of electronic applica-
tions. CREI alumni hold top positions
in America's leading firms. At your

MAY, 1959

of Careers
18 yours FREE

tells how
you can be
successful in

ELECTRONICS

Automation, Instrumentation, Industrial Electronics, Aeronautical
Electronics, Guided Missiles, Radar, Servo-Mechanisms, Compu-
ters, Astronautics, Telemetering, Communications, Manufacturing.

Send for your Free Copy today!

service is the CREI Placement Bureau, which
maintains constant contact with electronic
industry, and cooperates with emplovers and
graduates in making satisfactory placements.
This free service is available to students, as
well as graduates. Fill out the coupon below
completely and mail it now. We'll promptly
send you your free copy of “Your Future in
the New World of Electronics.” The rest—
vour future—is up io you!

INDUSTRY

CALLS FOR CREI TRAINING BY NAME . .

CREI ALSO OFFERS residence training
in Washington, D. C. . . . at the same high
technical level. Day and evening classes
start at regular intervals. Qualified resi-
dence school graduates earn degree as
“Associate in Applied Science.” You can
qualify for CREI home study training if
you have had electronic education, or ex-
perience in electronics — and realize the
need of high level technical knowledge to
make good in the better electronic jobs.
(Electronics experience is not required for
admission to CREI Residence School.)
Check coupon if you prefer residence or
home study information . . . or write Capitol
Radio Engineering Institute, Dept. 145.F,
3224 - 16th St., N.W,, Wash. 10, D. C.

. SO SHOULD YOU!

AIDES

AND

ELECTRONIC
TECHNICIANS

owing Peninsula Co. has
enings for 1st class elec-
e technicians to.\vm:k
rectly Wity .engingering 1n
velopmént of new, producis. =
\y those with CREI o¥ =
iuél training and 3 years =
inimum commercial experi*
feg, will be consigle_rrg@. op
laried i gualifed appli-
nts. Call Mr. McQueeney,
A. 4-4733 for appointment.
LTO SCIENTIFIC Co.. Inc.
855 COMMERCIAL ST.
PALO ALTO

Avaitabie
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able. aining desir
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EMERSON

RESEARCH
LABORATORIES

Ttan w—

= ENGINEERN,

TECHNICIANS

Immediate Positions

CREL or other form;

in reading

boargd
ectronjc
chassis prepa-

Here you see actual help wanted ads—one
from a San Francisco newspaper, another
seen in Washington. They are just two of
many which specify, “CREI or equal” edu-
cation. This shows that industry approves
CREI training, even insists on it. Experi-
ence has taught many, many companies that
CREI students are taught what industry
needs and wants them to know. Let this
be your cue when you choose your edu-
cational program.

BRAND-NEW COURSE ADDED . . . AUTO-
MATION AND INDUSTRIAL ELECTRONICS
ENGINEERING TECHNOLOGY, Complete
course, covers all phases of automation.
Special emphasis on theory, functioning,
and applications of servomechanisms and
compute;s. Also noteworthy: Lessons on
machine control, instrumentation, data-
processing, and telemetry.

MAIL TODAY FOR YOUR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Curricula—Founded 1927

Dept. 145-F, 3224 Sixteenth St., N.W., Washington 10, D. C.

| Please send me your course outline and FREE illusirated Booklet,
1 "Your Future in the New World of Electronics’” . . . describing
| opportunities and CRE! Home Study courses in Practical Electronic
( Engineering Technology.

[J Radar, Servo and Computer Engineering Technology
| EIELD OF [ Electronic Engineering Tethnology
I [ Broadcast (AM, FM, TV) Engineering Technology 1
GREATEST o 5 5 B
[ Television Engineering Technology
INTEREST [ Aeronautical Electronic Engineering Technology

| check

I

i [0 Automation and Industrial Electronics Engineering Technology
! N

g Nomeoeeee aoees ooz melpE R S i T Age —

|

|

1 .

i (Cilt e s s o . . N Sreer . ek o Zone.......... Shialo B et
i Check: [J Home Study [ Residence School [J Korean Yeteran
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|
To obtain fast, immediate t
service and to avoid delay,
it is necessary that the fol- |
lowing information be filled |
in:
i
1
I
Employed By....... coioiininn, {
I
Type of Present Work...... ... |
I
I
Education: 1
Yrs. High School.... “
i
Other....ccoioiiinicvieiinnines B |
[]
Electronics Experience............. :
L]
................................................ ]
1]
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How far can you go in electronics . .

*Just being called a Field Engineer—an impressive title
for a man without a degree—that really gives me a lift.”

This is Jim Pieratt talking. With a high school education
and Navy Technical training behind him, Jim holds a
key job in one of America’s most important electronic
projects. He’s an IBM Computer Units Field Engineer
on Project SAGE.

Jim is 25, lean, crew-cut and soft-spoken. He smiles
modestly when you ask him about his accomplishments.
We were curious to know whether he had been technically
inclined when he was a youngster.

“The truth is that I didn’t become interested in electronics
until T joined the Navy,” says Jim. “Before that, the
only technical thing I might have done was to take a
couple of alarm clocks apart. I chose electronics in the
Navy because I thought there was a future in it.”’

Change of attitude

“A lot of fellows may think, as I did, that a computer is
too complicated for anybody but an Einstein to under-
stand. It’s not so. Even the largest computers like SAGE,
which occupies space equivalent to a city block, can be
comprehended by the ordinary man. But I didn’t know
this when I went for my employment interview—and I
wondered if the algebra and trig I'd taken at Kalamazoo
Central High would qualify me. Then my interviewer
told me a little about computers . . . how they work and
what my job would be after I finished IBM school. I made
up my mind right then; I wanted this job.”

20

Training school

Soon, Jim and 21 other fellows like himself started train-
ing in Kingston, New York, getting on real intimate
terms with IBM’s electronic giant. Marvel of complexity
though it is, when it sits on the floor and you study it
part by part, the computer loses its mystery. Little by
little, you begin to understand the whole from the sum
of the components.

“The 20 weeks I spent in training were very happy,”’ says
Jim. “It’s interesting all the way. They encourage you to
think for yourself and your efforts are recognized. During
the training period, I received a living allowance in
addition to my salary.”

Strategic job on Project SAGE

Jim is stationed in Virginia, near Richmond. His duties
include installing, checking and testing out computer
units. The giant electronic computers are the very heart
and mind of Project SAGE (Semi-Automatic Ground
Environment). To the in-put section of the computer
comes data from radar sites, ships, reconnaissance planes
and ground observer posts throughout the country. The
display consoles give a visual representation of the
complete air defense situation. Jim’s prime responsibility
is to keep the display consoles running.

8 pleasant hours a day

“I’'m essentially my own boss and I'm encouraged to
think for myself. For me, this is an ideal environment.

RADIO-ELECTRONICS
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H2 is programming a confrol board

. without a degree?

What do I like best about my job? Trouble-shooting, I
think. I enjoy being able to repair anything that isn’t
working properly. As a Field Engineer, I have opportuni-
ties to assume other engineering functions. For instance,
while I have nothing to do with design engineering, I do
suggest changes for review by the Design Engineers. 1
also rewrite engineering procedures.”’

Where do you go from here, Jim?

“There’s plenty of room for me to grow at IBM. My next
step up should be to Systems Engineer. This calls for
more headwork. After that, if I display enough initiative,
I may become 2 Group Supervisor.”

Family, friends, recreation

Jim, his wife and three-year-old daughter live in a
pleasant ranch home, just a few miles from the site.
Social life? “We’ve made quite a few friends here,’”’ says
Jim. “Mostly among the IBM fellows and their wives.
We play golf together.”

Where do you go from here?

Can you look ahead, as Jim Pieratt does, and see yourself
as 2 man on the way up? Maybe you should give some
thought to IBM Military Products and the Project SAGE
program. Opportunities are greater than ever. IBM’slong-
range program will continue to grow in importance and
vast sums will be invested in hiring the right men to
accomplish its vital objectives.

MAY, 1959
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He is testing a pluggable unit

-y

Adjusting console photo cell

If you have a minimum of 3 years’ technical schooling—
or equivalent experience—you may be eligible for ad-
vanced training for 20 weeks as a Computer Units Field
Engineer. While training, you receive full pay plus living
allowance before assignment to a permanent location.
You are paid a salary, not hourly wages, plus overtime.

From then on, you can go as far as your abilities and
ambition will take you. IBM is the leader in a field that
offers you unlimited horizons. And, as you may already
know, at IBM you receive company-paid benefits that
set standards for industry today.

Mr. N. H. Heyer
Dept. No. 649F
Military Products Division
IBM Corp., Kingston, N. Y,

WRITE TODAY TO:

You’ll get a prompt reply. Personal interviews arranged
in all areas of the United States.

IBM

MILITARY PRODUCTS
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a real sweet combination...
the new
FASTATCH FDK-100
Dual Control Kit

with the

Cellab®sx-2

Shaft-Kut Tool
FREE!

W -

If you have a birthday any time
this year, CENTRALAB has a present for you
NOW ... a real money-saving offer that gives
you a $41.90 value for only $32.70.

This $9.20 saving is yours when you buy the | HERE'S WHAT REGULAR
new CENTRALAB Fastatch FDK-100 Dual Con- | YOU GET PRICE
trol Kit and SK-2 Shaft-Kut Tool combination. 24 controls and 9 switches......... $32.70
The handy kit contains 24 controls and 9 all factory assembled and tested

switches—that let you quickly snap together | Sturdy steel cabinet.............. 4.25
any of 720 different dual control combinations. Shaft-Kut Tool..... 5T e R 4.95
The Shaft-Kut Tool assures you of precise con- | Actual value $41.90

trol or switch shaft length . . . accurate to I4th
of an inch. It is available separately, at $4.95,
actually less than half the price you would
expect to pay for it.

You get all this for $32.70—the cost
of the controls alone! The Shaft- Kut
Tool and steel cabinet are FREE!

So don’t waste any more time with special trips
to your distributor when you need a dual-
concentric. Have the control you need at your
fingertips with this wonderful kit-and-tool com-
bination. But don’t delay . . . this money-sauing
offer is for a limited time only!

e y | ‘__H';"" A DIVISION OF GLOBE-UNION, INC.
) Aullla]a ” 9226 E. KEEFE AVE. o MILWAUKEE 1, wis.
S TR :J_‘.' G Al & In Canada: 649 Bayview Ave. ® Toronto 17, Ont.

’ 2R
8530 T ®

4

CONTROLS ¢ ROTARY SWITCHES o
PACKAGED ELECTRONIC CIRCUITS °
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CORRESPONDENCE (Continued from p. 18)

As a result, the makers of better equip-
ment often tend to meet this unfair com-
petition through exaggerated -claims,
shaving prices by cutting production
corners or sacrificing quality control.
Then superior products deteriorate to
the level of the mediocre in the interest
of survival. Honest performance stand-
ards prevent this by placing equipment

| of differing performance levels in their
proper perspective.

More and more manufacturers are be-

ginning to accept the bureau’s axiom
that, in the long run, “manufacturers
are best served when consumers are
best served.” We believe we are in a
position to do much to help hi-fi con-
sumers select equipment more intelli-
gently for more satisfying listening
| pleasure. Since equipment is tested only
if the manufacturer requests it, the
bureau depends upon consumers to en-
courage manufacturers to arrange for
this bureau evaluation. For further in-
formation, write to the bureau.

WiILLIAM J. GETTENS
Director, High Fidelity Consumer’s
Bureaw of Standards
Box 268, Madison Square Station
New York, N. Y.

NOTES ON THIS AND THAT
Dear Editor:

In November, 1958 (page 58), you
ran an article on soldering. I felt the
article was very good, and many firms
could do well to heed it. From my ex-
perience servicing European equipment,
it becomes apparent that most of these
practices have been in use for some
time.

I built the Simple Super Time Base,
by Tom Jaski, that appeared in the
January, 1959, issue (page 61). In the
article, the author mentions that R14
may be tough to get right. I found that
by changing R12 from the listed 100,000
ohms to 50,000, the circuit became more
stable and R14 was no longer critical.
I feel that the circuit was underplayed
as circuits of this type are very useful
when it comes to collecting timing data
—how long after the relay coil is ener-
gized do the contacts close, etc.

On page 151 of the March, 1959,
issue there is a slight error in the item
by Albert II. Taylor. The text mentions
an spst switch. It should have been
an spdt switch, to match the drawing.

THOMAS L. BARTHOLOMEW
Washington, D. C.

| EDISON
FIRESIDE PHONOGRAPH

Dear Editor:

Would you be kind enough to send
me the names and addresses of anyone
who might be interested in an old
Edison Fireside phonograph—combina-
tion type, model A, serial No. 21399—
which I have in my possession. Also,
there are about 50 records in excellent
’ condition.

LyMaAN G. PORTEOUS

CERAMIC CAPACITORS | De Winton
ENGINEERED CERAMICS | Alberta, Canada

END
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
'RADIO-TELEVISION SERVICE TECHNICIAN

$

RADIO-TELEVISION

| SPRAYBERRY

of PARTS & EQUIPMENT

To help you learn fast the practical side
of Rx:ld 0 - elevgion, we
~ send sou expertly engi-
b~ - neerad training kits to

= test and assemble for
“. 2 interesting,
o P" valuable
" ™ shop-bench
peactice!

"25‘_3:5, COMPLETE KITS

x % % % This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!
Men by the thousands... trained Radio-Television Service Techni-

cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you

back. Now—just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio- Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free—Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. .mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—all free. No obligation...nosalesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare time. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
hing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious man can
afford. Just $6 starts you! Mail coupon today ... let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity that’s in store for you!

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 20-V, Chicago 26, lllinois

Mail This Coupon Now —No Salesman Will Call

Sprayberry Academy of Radio-Television
Dept. 20-Y, 1512 W. Jarvis Ave., Chicago 26, Ili.
Please push all information on your ALL-NEW Radio-Tele-
vislon T'raining Plan. I understand this does not obligate me

and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

! #The pew Sprayberry
| Training Television Re-
ceiver, built and tested
3n b sectiona

“e Now offered . . . this fine

smodern oscilloscope.

-o You build this powerful
two-band superhetero-
dyne radio receiver.

You build the 19 Man ua
new Spray- &
berry tester
—a complete
18-range
Volt-Ohm-
Milliam-
meter test

meter. NAME Age...........
(Voo Y O U S = ——
CITY ZONE ..... SIMATE st S s
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WE'RE LEARNING
WHY TWO EARS

ARE BETTER THAN ONE

Which speaker is making the sound? In echoless chamber at Bell Labs, Robert Hanson measures test subject’s ability to localize
sounds — observes how two ears operate in partnership. This and other tests may point the way to better telephone instruments.

In listening to stereophonic music, how is it that
our ears and brain construct a picture of the
entire orchestra with but two samples (the sounds
from two speakers) to work with ?

How is it that our ears and brain are able to
pinpoint one voice in a roomful of talkers—to
listen to it alone and ignore the rest?

What makes two ears better than one?

Bell Telephone Laboratories scientists are
searching for the answers. For in finding them,
better telephone instruments and better ways of
transmitting sound will surely result.

Our hearing performs feats that no electronic
system can yet duplicate. How? Laboratories
scientists believe the secret lies in the way our
two ears function in partnership and in the way

our neural network connects them with our brain.
The problem: to discover what functions the net-
work performs and to see whether electronic
duplication might enhance understanding.

The work is under way. Electronic circuits
that simulate the operation of nerve cells have
already been created—and conceptual models
of the neural network are being constructed.

Alexander Graham Bell’s interest in deafness
and hearing led to the invention of the telephone.
Bell Laboratories’ current explorations in bi-
naural sound may well lead to important new
advances in the transmission of speech and music.
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NO OTHER COMPANY has been authorized by Radio : .
Shack or The Factory to sell or advertise the = e ——— - s
i3 AR w3
famous Electrostat-3, and no company other than e[ il—l i S
0 . q . 4 A &% XY e i" w"’““
Radio Shack has delivered or can deliver this unit! o Ty (Bt
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Ly This is the unique electrostatic tweeter—rthe only tweeter
N/, —that has been getting RAVE NOTICES from the hi-fi

test laboratories. This is the tweeter that makes any
speaker system a better speaker system by its addition.
ONLY RADIO SHACK—in all the world—sells iz,
delivers it! When used with any good high compliance
speaker system, Electrostat-3 adds a smooth and silky
response from 5,000 cycles to 25,000 cycles—beyond the
range of human hearing. And its wide dispersion angle
carries its new world of acoustic brilliance to all corners
of the room. Compact size: 117" wide x 57" high x
414" deep. In mahogany, blond or walnut finish. ORDER
TODAY and hear the "highs” that have brought the
whole audio world to our door!

Sk

3 ELECTROSTATIC ELEMENTS
FOR 120° SOUND DISPERSION

L

BUILT-IN AC POWER SUPPLY
T0 PROVIDE EXACT VOLTAGE

OTHER FEAaL/ss7/7C HI-FI PRODUCTS

—

730 Commonwealth Ave., Boston 17, Mass.

Y% Moahogany

Y Blond

Y Walnut
ELECTROSTAT-3 CROSSOVER KIT

Includes coils, condensers and L pad, complete
with simplified assembly instructions. Available
for either 8 ochms or 16 ohms....cccovvrinnnnnns 4.95
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RADIO SHACK CORPORATION, oepr. se

Please send me the following:

REAMLISTIC REABLISTIC REALISTIC REMLISTIC I Quan. REALISTIC Sh. Wt.  Order No. Sale I
“SOLO" SPEAKER 16" STEREO ARM FM-3 TUNER 15 WATT ANP I FLECTROSTAT3 7 1bs. 36CX017Y $27.50 |
RUSETE $15.90 $44.50 $49.95 8-ohm X-over 2 Ibs. 91500 4.95 |

16-ohm X-over 2 Ibs. 91L505 4.95

15-watt Amp 15 Ibs. 90LX000Y _ 49.95
167 Stereo Arm 3 1bs. 911050 15.90 |
Mala 2 FM-3 Tuner 111bs.  90LX040 4450 |
= SOLO Speaker 12 bs. S0LX250 1595 |

*6" [J Radio Shack 32-page Bargain Bulletin
CORPORATION aaaﬁa o gt B cop. |
167 Washington St,, Boston 8, Mass. 7 '}:\§ ¥ Name '
730 Commonwealth Ave., Boston 17, Mass. Nadress |
230.234 Crown St., New Haven 10, Conn. I
City. Zone State
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Use Delco Radio
Service Parts!

Part No. 7270804 —output transformer
used in the new Delco Portable Car Radio.

Your Delco Radio Electronic Parts Distributor carries

the Complete line, giving you fast, dependable service on the items
you’ll need for Delco Radio and other radio service work. Delco Radio also
provides:

e Wide selection of special application parts ¢ Effective warranty program
¢ Complete technical training program e Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

Available everywhere through
Electronic Distributors
associated with . , .

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

WUMS

UNITED .NQOTORS SYSTEM

P Tmrwsins J

IRON CORES

SPEAKERS

TRANSISTORS

VIBRATORS CONTROLS
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NEW STEREOPHONIC EQUIPMENT

HFB5: Stereo Dual Preamplifier is a complete stereo con-
trol system in '‘iow silhouette” design adaptable to any
type of installation. Selects, preamplifies, controls any
stereo source—tape, discs, broadcasts. Superb variable
crossover, feedback tone controls driven by feedback
amplifier pairs in each channel. Distortion borders on
unmeasurable even at high output levels. Separate lo-
leve! input in each channe! for mag. phono, tape head,

mike. Separate hi-level inputs for AM & FM tuners & FM
Multiplex. One each auxiliary A & B input in each Channel.
| independent level, bass & treble controls in each channel
may be operated together with built-in clutch. Switched-

in ioudness compensator. Function Selector permits hear-

ing each stereo channel individually, and reversing them;
MONAURAL

also use of unit for stereo or monophonic piay. Full-wave
ex e r S rectifier tube power supply. 5-12AX7/ECC83, 1-6X4. Works
with any high-quality stereo power amplifier such as
f EICO HF86, or any 2 high-quality mono power amplifiers
such as EICO HF14, HF22, HF30, HF35, HF50, HF60.

“Extreme flexibility . . . a bargain’” -— HI-FI REVIEW.
Say A Kit $39.95. Wired $64.95. Includes cover.

2 HF86: Stereo Dual Power Amplifier for use with HF85
above or any good self-powered stereo preamp. Identical
! Williamson-type push-pull EL84 power amplifiers, con-
I n servatively rated at 14W, may be operated in parallel to

= deliver 28W for non-stereo use. Either input can be made
common for both amplifiers by Service Selector switch.
Voltage amptifier & split-load phase inverter cCircuitry

feature EICO-developed 12DW7 audio tube for significantly
better performance. Kit $43.95. Wired $74.95.

HF81: Stereo Dual Amplifier-Preamplifier selects, ampli-
fies & controls any stereo source — tape, discs, broad-
casts—& feeds it thru self-contained dual 14W amplifiers
to a pair of speakers. Monophonically: 28 watts for your
speakers; complete stereo preamp. Ganged level controls,
separate focus (balance) control, independent full-range
bass & treble controls for each channel. Identical Wiltiam-
son-type, push-pull EL84 power amplifiers, excellent out-

the best buys are

World-famous put transformers. ';Service Selector’ switch permits one
preamp-control section to drive the internal power ampli-

EICO advantages fiers while other preamp-control section is left free to
H 2 ) drive vour existing external amplifier. *Excellent’’ —

guarantee your complete satisfaction: SATURDAY REVIEW; HI-FI MUSIC AT HOME. “Outstand-

ing quality . . . extremely versatile*’ — RADIO & TV NEWS
LAB-TESTED. Kit $69.95. wired $109.95. Includes cover.

Advanced engineering e Finest quality components MONO PREAMPLIFIERS (stack 2 for Stereo) HF-65: superb

U i 2 0%} 2 . new design, Inputs for tape head, microphone, mag-
Beginner-Tested,"' easy step-by-step instructions 1;(:(_Il;onzovcalrtt?id‘:ztet & thi-level s%ur(l:ﬁe; |h{| d'is(}oprtionneo.gd%

H ; 3 out. active “low silhouette’ design. HFBSA

LIFETIME service & calibration guarantee Wt $20.95. wired $44.95. HEBS (with powor upply) Kit

$33.95. wired $49.95.
MONO POWER AMPLIFIERS

IN STOCK — Compare, then take home any EICO
{(use 2 for STEREO)

equipment—right *‘off the shelf''—from 1900 neighbor- HF BONGOWSTIHESS (SaWY TP AT N N

hood EICO dealers. (22W), HF14 (14W): from’ Kit $23.50. Wired $41.50.

MONO INTEGRATED AMPLIFIERS
(use 2 for STEREO)

HF52 (50W), HF32 (30W), HF20 (20W), HF12 (12W): from
Kit $34.95. Wired $57.95.

SPEAKER SYSTEMS (use 2 for STEREO)

HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. split
conical bass horn. Middles & lower highs: front radiation
from 814" edge-damped cone. Distortionless spike-shaped
super-tweeter radiates omni-directionallv. Flat 45-20,000
cps, useful 30-40,000 cps. 16 ohms. HWD 36", 154",
1131/2”. “Eminently musical”’—Holt, HIGH FIDELITY. “Fine
for stereo’’—MODERN HI-FI. Completely factory-built:
Mahogany or Walnut, $139.95; Blonde, $144.95.

o §I’f‘“ i 1 . -
Stereo Preamplifier HF85 r p m
= 1 _ =3 . HFS1: Bookshelf Speaker System, complete with factory-
— built cabinet. Jensen 8” woofer, matching Jensen com-
pression-driver exponential horn tweeter. Smooth clean
FM Tuner HFT90 bass; crisp extended highs. 70-12,000 cps range.
AM Tuner HFTS4 Capacity 25 w. 8 ohms. HWD: 11” x 23" x 9”. Wiring
time 15 min. Price $39.95.

FM TUNER HFT90: Surpasses wired tuners up to 3X its
cost. For the first time, makes practical even for the
novice the building of an FM tuner kit equal to really good
factory-wired units. No alignment instruments needed.
Pre-wired, pre-aligned temperature-compensated “front
end” is drift-free — eliminates need for AFC. Precision
“eye-tronic” DM-70 traveling tuning indicator, supplied
pre-wired, contracts at exact center of each FM channel.
Pre-aligned IF coils. Sensitivity 6X that of other kit
tuners: 1.5 uv for 20 db quieting, 2.5 uv for 30 db quiet-
ing, full limiting from 25 uv. |F bandwidth 260 kc at 6
db points. Frequency response uniform 20-20,000 cps
=+ 1 db. Cathode-follower & Muitiplex outputs. Flywheel
tuning, automatic gain control, stabilized low limiting
threshold for excellent performance from weaker signals,
broad-band ratio detector for improved capture ratio &
easier tuning, full-wave rectifier & heavy filtering, very
low distortion. "‘One of the best buys you can get in
high fidelity kits”—AUDIOCRAFT Kit Report. Kit $39.85.
Wired $65.95%. Cover $3.95. *Less Cover, F.E.T. incl.

NEW AM TUNER HFT94: Matches HFT90. Selects “hi-fi”

wide (20c — 9kc @ —3 db) or weak-station narrow

(20c — 5kc @ —3 db) bandpass. Tuned RF stage for high

. Omni-directional selectivity & sensitivity; precision ‘‘eye-tronic’’ tuning.

Monaural Preamplifiers: Speaker System HFS2 Built-in ferrite loop, prealigned RF & IF coils. Sensitivity

f A 36 H x 15%a" W x 112" D 3 uv @ 30% mod. for 1.0 V out, 20 db S/N. Very low

{stack 2 for Stereo) noise & distortion. High-Q 10 kc whistle filter.
Kit $39.95. Wired $69.95, incl. Cover & F.E.T.
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Copyright 1958 by Electronic Instr. Co., Inc.

Stereo

forens 3

Add.5% in the West.

Bookshelf

Monaural Integrated Amplifiers: Speak:;sslystem

50, 30, 20, and 12-Watt
(use 2 for Stereo)

BEFORE YOU BUY, COMPARE:

You may examine the complete EICO line at
any of 1900 neighborhood EICO distributors

{

{

|

Monaural Power Amplifiers: |
coast to coast. Compare critically with equip- I
|

|

|

M|

&0, 50, 35. 30, 22 and 14-Watt
(use 2 for Stereo)
Stereo Power Amplifier HF86 judge. You'll see why the experts recommend

EICO, kit or wired, as your best buy.

EICO, 33-00 NORTHERN BLVD., L.1.C. |

| ment several times the EICO cost—then you
l LN,
l Fill out coupon on other side for FREE CATALOG

Over 1 MILLION EICO instruments in use throughout the world.
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the specs prove it ..
your BEST BUY is

for COLOR & Monochrome TV servicing

FREE CATALOG

shows you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

NEW!
TV-EM SWEEP
¥ (5 GINERATORR
' 2% MARKER #1368

EPT RN
_g.w‘:’ 569"

tion to 0-30 mc highest max. dev. 2-way blanking.

Narrow range phasing. Attenuators: Marker Size,
RF Fine, R} Coarse (4-step decade). Cables: out-

put, ‘scope horiz.,, ’scope vertical. Deep-etched
satin aluminum pancl; rugged grey wrinkle steel
cabinet.

NEW! RF T
SIGNAL GENERATOR. =
#324

KIT WIRED | 7
$94% 539 e WP o

150 ke to 435 me with ONE generator! Better
value than generators selling at 2 or 3 times its
cost! Ideal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen.; 400 cps audio testing; lab. work. 6 fund.
ranges: 150-400 ke, 400.1200 ke, 1.2.3.5 me,
3.5-11 me, 11-37 me, 37-145 mc; 1 harmonie
band 111-435 mc. Freq. accurate to *1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment freqs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RF osc.
directly plate-modulated by K-follower for
improved mod. Variable depth of int. mod. 0.5¢%
by 400 cps Colpitts 0sc. Variable gain ext. ampli-
fier: only 3.0 v needed for 30% mod. Turret.
mounted eoils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RF attenuators. RF output
100,000 uv; AT sine wave output to 10 v. 50-0hm
output Z. 5-way jack-top binding posts for AF in/
out; coaxial connector & shiclded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

Prices 5% higher on West Coast.

28

WIRED
$~| 1 995

Entirely electronic sweep circult (no mechanical
devices) with accurately-biased increductor for
excellent linearity. Extremely flat RF outpul: new
AGC circuit automatically adjusts osc. for max.
output on cach band with min. ampl. variations.
Exceptional tuning accuracy: edge-lit hairlines
eliminate parallax. Swept Ose. Range 3-216 mc¢ in
5 fand. bands. Variable Marker Range 2-75 mc in
3 fund. bands; 60-225 mc on harmonic band. 4.5
me Xtal Marker Ose., xtal supplied. Ext. Marker
provision. Sweep Width 0-3 m¢ lowest max. devia-

33-00 Northern Bivd., Long Island City 1, N.Y.

CONDUCTANCE
TUBE & TRANSISTO

mfﬂ'mfﬁ ; TESTER #666

: %9°
COMPLETE with steel cover and handle.

SPEED, case, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
emission. Simultaneous sel of any 1 of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accuriate pot). New series-string voltages: for 600,
450, 300 ma types. Scnsitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX-position lever switches: freepoint connec-
tion of each tube pin. 10 pushbuttons: rapid insert
of any tube element in fcakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direet-reading of inter-element Icakage
in ohms. New gear-driven rolichart. Cheeks n-p-n &
p-n-p transistors: separate meter rcadings of cel-
lector leakage current & Beta using internal dc
power supply. Deep-etched satin aluminum pancl;
rugged grey wrinklestcel cabinet. CRA Adapter $4.50

COLOR

and Monochrome
DCto S MCLAB & TV
5”7 OSCILLOSCOPE
#460
KIT WIRED
S'l 2950

"o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 m¢. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 4-step freq-compensated
attenuator up to 1000:1. SWEEP: perfectly linear
10 cps-100 ke (ext. cap. for range to | ¢ps): pre-
set TV V & H positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite screen; dimmer;
filter; bezel fits std photo equipt. High intensity
trace CR7T. 0.06 uscc rise tine. Push-pull hor.
ampl., flat to 400 k¢, sens. 0.6 rms mv/in. Built-in
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs.
Astig. control. Retrace blanking. Phasing control.
$° PUSH-PULL Oscilloscope =425: Kit $44.95, Wired $79.95.
77 PUSH-PULL Oscilloscope =470: Kit $79.95, Wired $129.50.

NEW! PEAK-to-PEAK
VTVM #232 & UNI-
PROBE (pat. pend.)
KIT WIRED
S2995 $499S

Helf-turn of probe tip sefects
DC or AC-Ohms.

Uni-Probe — exclusive with
EICO — only T probe performs
all functions!

Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High
Z input for negligible loading. 41%” meter, can’t
burn-out circuit. 7 non-skip ranges on every
function. 4 functions: --DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide.range accuracy. Zero eenter. One zero-adj. for
all functions & ranges. 19 preeision ceramic multi-
plier resistors. Measure directly peak-to-peak volt-
age of complex & sine waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMS sine velts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 v. with HVP probe &
250 me with PRF probe). Ohms: 0.2 oluus to
1000 megs. 12AU7, 6ALS5, sclenfum rectifier; xfmr-
operated. Deep.etched satin aluminum . panel,
rugged grey wrinkle stecl cabinet.

@ Send for
FREE CATALOG
now .

www americanradiohistorv. com

NEW! Transistorized
Power & Bias Supply
#1020

NEW! Battery-Powered
Filament Continuity
Tester 612

Kit $3.95 Wired $5.95

Series/Parallel
R-C COMBINATION

BOX #1140
KIT $13.95
WIRED $19.95
= =
r-‘w o TUBE TESTER #625
1 o ¥ KIT $34.95 Wired $49.95
o 5 o tests 600 mil series
w““w« ; string type tubes
i ,‘; e illuminated roll-chart
Pix Tube Test Adapter............. $4.50

6V & 12V BATTERY
ELIMINATOR

& CHARGER #1050
KIT $29.95
WIRED $38.95

Extra-filtered for

transistor equipt.

#1060 KIT $38.95
WIRED $47.95

Miniaturized
MULTI-SIGNAL
TRACER +145A

KIT $19.95
WIRED $28.95

e =
20,000 Ghms/Valt
V-0-M =565
KIT $24.95 Wired $29.95

0-M =536
KIT $12.90
Wired $14.90

i
¢ 1000 Ohms/Velt
" v_

R-C BRIDGE & R-C-L

i . COMPARATOR =9508
KIT $19.95
alTeE . wired $29.95
B » Reads 0.50hms—500 megs,

@ 10 mmid—5000 mfd,
~ power factor

—<if . T

-
VIVM PROBES KIT Wired
Peak-to-Peak ... $4.95 $6.95
RE e s e $3.

High Voltage Probe-1
High Voltage Probe-2

SCOPE PROBES

Demodulator .............$3.75 $5.75
Direct ... .$2.75 $3.95
Low Capacity ..........$3.75 $5.75
EICO, 33.00 Northern Bivd.
Long tsland Clty 3, N. Y. -5

Show me HOW TO SAVE 509% on [ Test ¢nstru-
ments ] Hi-Fi O
Catalog and name of nelghborhood deater.

Ham Gear. Send me FREE

Name. % o e e i
Address..
City...

Zone State
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Radio-Electronics

Hugo Gernsback, Editor

THE BUSINESS OF SERVICING

... At Is a Good Bzzsi/zess—]f You Know the Code . . .

ERVICING in this country has grown to large propor-
tions during the last decade. From the latest available
figures, its estimated value for 1958 will amount to
over $2,495,700,000. It is quite evident that with the

rapid increase of population, as well as new electronic items
constantly being brought out, this figure—huge as it is—
should easily double in another decade.

The servicing business itself is made up of a variety of
interests. There is, first, the large dealer who sells radios,
television sets of all kinds, plus appliances. He employs a
number of service technicians who do the servicing for all
of the dealer’s clients. Then there are the large radio and
television manufacturers who run their own servicing estab-
lishments in various large centers of the country. These,
too, employ their own service technicians.

Next we have the independents, self-employed or in part-
nership, who run their own shops, usually two or three men
who go out on call or do the repairs in their shop. Generally
this class is fully employed, often working overtime if there
is sufficient demand for their labor.

Finally, there is another class of independents, the part-
time, self-employed service technician whose name is legion.
Often this group is located in the smaller towns, but many
are in the big centers, too. Usually the part-time technician
has sufficient spare time—4 to 6 hours a week—to try out
servicing if he has a talent for the work and wants to give
“electronic servicing a whirl.” That, incidentally, is how
probably most of our future service technicians are grad-
uated. They have to start somewhere, sometime, so part-time
work is the logical answer. It does not take much capital to
make a start, therefore the risk is not great.

It is also certain that during the next decade, 25,000 new
service technicians will be badly needed, and it is equally
certain that a large percentage of them will come from the
ranks of part-time men.

What are the necessary qualifications of a successful
service technician? They are comparatively simple.

1. He must know his electroniecs business. The more tech-
nical knowledge he has, the better.

2, He must give honest service if he wants to succeed.
This will gain the confidence of his clients.

3. He must be prompt on his calls and keep his promises.

4. He must be neat in appearance and neat in his work—
leaving a client’s living room messy and in disorder is
servicing suicide.

5. He must be pleasant always—even under provocation.
Most clients know nothing of electronies and can often try
one’s patience to the limit.

6. He must give a receipt for all moneys collected. And
the latter brings us to the most important part of this
article, the business of servicing.

A goodly percentage of embryo service technicians falls
by the wayside because they pay little or no attention to
the business end. They do not figure their cost of parts nor
their time, and often lose money on jobs that should show a
decent profit. Their time, depending on locality and state,
should run from $3 to $6.95 per hour (Alaska, $8.50 per
hour plus 10¢ per mile). If the work is to the client’s satis-
faction and the .job is well done, it must be paid for at a
decent rate. This elementary rule is so often sidetracked by
a new service technician that, if he persists, he develops
bad habits and sets precedents difficult to reverse later.

MAY, 1959

Tt goes without stressing it too strongly that the new
service technician must have good and up-to-date tools,
test equipment and other servicing musts. If you can’t afford
the best—youw'll never be successful in this endeavor.

But there is something far more important than all the
above. It is what the outside world thinks of you—the inde-
finable something that gives a man his “standing.” Month
after month we receive letters—even from established serv-
ice people—written in longhand on a blank sheet of cheap
paper, complaining that the big manufacturers or jobbers,
from whom they want to buy, don’t ever answer their letters.
Or they write for technical information and never receive
an answer.

Practically all newecomer technicians picture themselves
as business men. Yet they pen a business communication on
junior’s blue-ruled scraich pad or schoolpaper and expect
an answer.

They never understand that practically all such missives
land in the wastepaper basket—and that’s where they belong.

In business, certain rules and codes must be observed re-
ligiously. A typewritten letter on a well-designed printed let-
terhead is the first and most important key to an exeeutive’s
confidence.* He eannot and will not read hundreds of serib-
bled seraps. He just hasn’t the time. Deciphering all types of
handwriting is an arduous chore—he is a time snob. So are
all busy administrators in most organizations—ves, and
editors, too. You cannot expect busy correspondents, who
nmimst often answer hundreds of letters a day, to squander
their valuable time wrestling with illegible handwriting. Fifty
vears ago, almost any kind of hieroglyphics was in order,
but certainly not today. If you cannot afford a typewriter,
rent one or have your letters typed by someone you know.

Moreover, “the man behind the desk™” has an uncanny
knack for “reading” a dozen facts into the merc appearance
of a letter. Even if typewritten on a good letterhead, it can
still create an unfavorable atmosphere. It must abide by the
basic rules of courtesy and language.

Remember, you are completely judged by your letter; it
is your personal introduction.

In our time, we have seen valuable agencies turned down
on account of a rag-tag letter. Never underestimate the value
of a neat business communication-—it is the open sesaine to
what you are after.

The business card you leave with customers is no less im-
portani—and see to it that it is clean and not dog-eared.
Sloppy card. sloppy work—so judges your client.

Your billhead. 100, must be printed, not rubber-stamped.
The sins that are committed yearly in the US in rubber-
stamped letterheads, postal cards, bills and “business cards”
would pay the national debis of several good-sized nations,
in fortunes lost by so-called business men who were too short-
sighted to realize that “you ave judged by your printed emis-
savies.”

Incidentally, some of the larger tube manufacturers and
other firms will furnish at reasonable cost attractive printed
letterheads and other business forms especially created for
the service industry. If you are interested, drop us a line.
We will supply a complete list of firms who supply such
material, plus their addresses. —H. G

*See editorials on the same subject in this magazine: “GI Radio Service-
men,” Novemher, 1945 ; “Radio Industry Unfair?” May, 1946 ; ‘‘Servicemen
—Wake Up,” December, 1946.
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= RN R e Day and night, radio direction finders guide small-boat
: | owners back to port. Keep their RDF’s working, and
you will have an easily pleased, satisfied customer

By ELBERT ROBBERSON

RECENT US Navy publication
soberly states that the radio
direction finder has little use
on shipboard today and is
rapidly being replaced by other devices.
This is all very true for Navy 10,000-
tonners, sprouting radar antennas like

Radiomarine’s  Golden twigs on a tree, and with practically
Guide RDF has ferrite no limitation on cost, weight and power
loop antenna. consumption of various sophisticated
navigational devices.
= Sonar RDF has tele- But in the small pleasure-boat field,
scopic sense antenna as the lowly RDF is becoming increasingly
well as standard loop. important, and equipment is being

tailored down in price, size and power
requirements to the point that any boat
large enough to carry a person can be
equipped with this simple and effective

navigational aid.
Over 5,000,000 small boats ply the
Transistor circuitry ijs used  waters of every part of the nation.
in Raytheon Runger 354. Even the residents of bone-dry areas
are “in the act,” with trailers to haul
their boats to the nearest wet spot. A
good many of these either have or could
be sold an RDF. So look into this field
—there may be pieces-of-eight for you

| in those boats.

General requirements

The small-boat direction finder con-
sists of a radio receiver covering the
desired frequency band; a signal trans-
ducer, such as a speaker, headset, meter,
or combination of these, to indicate the ~
“null” used for bearing determination,
and a loop antenna for directivity.

Frequencies useful for small-boat
navigation are broken into three bands:
the beacon, approximately 150 to 500
ke; the broadcast, from 550 to 1600 kc;
and the marine band, 1600 to 5,000 kc.
The beacon band is especially useful be-

o < s

ARG SR DIRELT AN FINGER

Loop turning control, bear-
ing scale are on front panel

of kaar R238.
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cause, in addition to giving reception of
marine beacons and radio stations lo-
cated at lighthouses and lightships
which transmit code signals during foul
weather, it lets you take bearings on
nearby aireraft range stations which
transmit continuously, and you can also
listen to their half-hour weather run-
down. The broadcast band, of course,
is a good source of weather and news,
and satisfactory bearings can be taken
on many stations with antennas at a
known location near the water. Coast
Guard and weather information is re-
ceived on the marine band, and bear-
ings can be taken on nearby radiotele-
phone-equipped boats, if a rendezvous
is desired.

The beacon band is useful for radio
bearings day or night, with just a
little interference from the sky wave
from sunset to sunrise. The broadcast
band is reliable during the day but for
distances in excess of 10 miles, night
bearings are unreliable. On the marine
band, short-distance daytime bearings
are usable but, from sunset to sunrise,
bearing errors are large. To give maxi-
mum service and to take advantage of
all of the special features of the differ-
ent frequencies, the RDF receiver is
ideally, but not always, designed to
give reception on all three bands.

The receiver

Most modern direction finders use a
conventional superheterodyne circuit,
although there are a few single-banders
which have a two- or three-stage rf
amplifier, detector and audio amplifier.
Generally, receivers have more rf am-
plification than a comparable home re-
ceiver to make up for the low signal
input. Because the bearing line is de-
termined by noting antenna positions
for maximum and minimum signal
points, ave is not ordinarily used for
direction finding, since this feature
would tend to obliterate the null. Some
receivers, intended for conventional re-
ception as well as navigation, do have
ave, but this is sometimes disabled when
the set is used for bearings. Semi-pro-
fessional models may have a beat-fre-
quency oscillator, for receiving CW sig-
nals. Still another refinement is an
automatic noise-limiting eircuit, which
knocks the peaks off engine-ignition
pulses and statie, and reduces the in-
terference from other pulse type noises.

Indicating transducers

The oldest transducer and, with
proper use, the best is the ordinary
headset. For convenience, however,

most modern RDF’s have a built-in
speaker. This does away with dangling
cords, but allows ambient noise from
the engine, wind and sea to mask sub-
tle changes in the signal. Some boat

operators have difficulty in distinguish-
ing the signal null, so RDF’s have been
built which have a squelch circuit that
pops the speaker into absolute silence
when the signal drops below a preset
level. These circuits are of the type
used in mobile equipment for speaker
silencing during no-signal periods.

A popular development has been the
incorporation of a meter to indicate the
null point visually. The meter is actu-
ated by rectified audio signal or carrier
current, sometimes with an amplifier
stage to increase its sensitivity.

Power sources

Operating power for the larger
models is supplied by the boat’s batter-
ies, which may be 6, 12, 32 or 110
volts dc. Heaters are connected in the
familiar series-string fashion to utilize
direct battery voltage, while plate
power may come from a dynamotor,
vibrator power supply or self-contained
B-batteries. Popular compact units op-
erate like portables from self-contained
A- and B-batteries. And transistor
models have recently come on the scene.

The loop antenna

Bearings are determined by taking
advantage of the figure-8 response
pattern of a loop antenna feeding the
receiver. The loop may be air-wound
or a compact ferrite type. Unlike com-
munications, TV or FM directional an-
tennas (which are on the beam when
signal strength is maximum), the loop
antenna is used for bearings by rotat-
ing it until the signal drops out, or
nulls.

The reason for this is that the great-
est change in signal strength per de-
gree of antenna rotation and, hence,
the sharpest indication of the bearing
line is found at the null point, which
is at right angles to the direction of
the loop winding.

This is shown graphically by Fig. 1.
Signals arriving from the directions
shown around the loop antenna will
feed to the receiver a voltage which
is proportionate to the length of the
direction lines inside the figure-8
pattern. Note that in the 90° sector
from A to C, the maximum change is
a reduction in voltage to 0.7 (at points
A and C) of that obtained at the maxi-
mum signal direction, B. The pattern
in this sector is too broad to be of any
use. On the other hand, in the sector
from C to E, the voltage drops abruptly
to zero at 90°, giving a very accurate
bearing line.

The ideal loop antenna works from
the magnetic component of the incom-
ing wave. Current flow occurs when
there is a phase difference between the
two sides of the loop, as when one side
of the loop is closer to the signal source.
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DIRECTION OF LOOP WINDINGS

Fig. 1—Figure-8 pattern shows sensi-
tivity of a loop antenna in various di-
rections.

Any factor upsetting the acecuracy of
this phase difference between the sides
of the loop reduces bearing accuracy.

One such factor is the addition of
signal due to pickup of the electro-
static component of the incoming waves.
Addition of this component to the mag-
netically induced signal causes one lobe
of the pattern to grow and the other to
shrink. This squeezes the null points to-
gether to one side, so they are no longer
180° apart. The effect is illustrated
in Fig. 2. If the amount of electro-
statically induced current is one-quarter
the level of that from the inagnetie
field, one lobe is slightly reduced and
the other is enlarged. Inereasing the
electrostatic input to the receiver to
one-half results in the second pattern,
with greater lobe distortion and null-
angle squeezing. When the ratio is one,
the minor lobe disappears, and the car-
dioid wunidirectional pattern results,
with its minimum rotated 90° from the
bearing line of the original.

When electrostatic signal is intro-
duced unintentionally, great errors in
bearings obviously result. To prevent
accidental pickup, the loop winding is

Lt NULL

L.
NULL .

NULL

Fig. 2—Electrostatic component of in-

coming waves can distort the loop an-

tenna’s pattern and cause null readings
many degrees off.
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enclosed in an electrostatic (Faraday)
shield—a grounded copper or aluminum
housing. The housing is grounded, to
arrest passage of the electric field, but
it is electrically discontinuous, broken
at the top or one side by an insulator,
to allow passage of the magnetic field.

Another possible cause of phase dis-
tortion is reception of signals from a
vertical angle, or sky wave. When a
signal arrives in a horizontal path, it
strikes both the top and bottom of the
loop at the same time, no matter what
angle the loop is turned. There being
no phase difference between top and
bottom, no current flows as a result of
this particular interception. However,
at night, a reflected signal may strike
the top of the loop before the bottom,
introducing an additional current in the
loop which will interfere with the de-
sired current induced in the loop sides.
The result is unavoidable inaccuracy,
and the only thing that can be done is
to be especially careful not to be fooled
by possibly erroneous bearings on fre-
quencies and at hours which might suf-
fer from sky-wave interference.
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Sense antenna

Currents out of phase with the loop
magnetic current are sometimes put to
practical use. Note that the figure-8
pattern would give two bearings on a
station—180° apart. Ordinarily, the
navigator knows which of the two is
correct. However, this may not always
be so, and a way to resolve this am-
biguity is incorporated in several off-
shore direction finders.

A short vertical antenna is mounted
close alongside the loop to pick up
signals from the electrostatic component
of the incoming waves. This signal has
fixed phase, regardless of direction.
When it is added to the receiver input,
through a circuit which adjusts its
level to a ratio of one with the loop
signal, it increases the signal in the
direction of one lobe and subtracts in
the other. This results in the cardioid
pattern, with a null line rotated 90°.

The cardioid pattern is too broad for
accurate manual direction finding, but
is excellent for pointing out or sensing
the general direction of the transmit-
ting station. In a set having this sense
feature, a switch connects the vertical
antenna when a sense indication is de-
sired. The loop is turned 90° in the di-
rection giving the maximum signal,
and an indicating pointer or arrow on
the bearing indicator then points out
the general direction in which the sta-
tion lies.
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Typical RDF circuitry

An example of typical RDF circuitry
is shown in Fig. 3. It is the portable
Sonafinder, manufactured by Sonar
Radio Corp. The loop is air-wound, the
windings housed in tubular metal con-
duit, one end of which is insulated. The
loop plugs into a jack on the top of the
cabinet, permitting full rotation, and
also has handles and bearing pointer
attached. On the cabinet, under the
loop, is a calibrated bearing cirele on

SENSE
ANTENNA
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(Above) Roco Kadio’s RDF

has ferrite loop fastened to

its case. The entire set is ro-
tated to find null.

(Right) Guest muakes this
portable unit.

(Above right) Loop attach-
ment converts National 5-
band portable for RDF use.

which bearings are read. Alongside is
a null meter.

Three separate coils inside the set
tune the loop circuit to the three bands,
with one gang of a triple-section vari-
able capacitor. A vertical sense antenna
is provided, and the signal from this
source can be injected to the rf ampli-
fier’s grid, along with the loop signal,
by opening up the sense-antenna po-
tentiometer.

The converter section is conventional,
except for the addition of a crystal in
the oscillator section to allow for re-
ception of one preset channel, which
may be anywhere in the 2- to.3-me band,
such as the Coast Guard, or the Inter-
national Distress Frequency, 2182 ke.

For CW reception, a wire gimmick,
amounting to a pair of very small ca-
pacitors, provides positive feedback be-
tween the plate and grid of the second
if amplifier. This causes the tube to
oscillate at the intermediate frequency,
455 ke, with a resultant heterodyne or
beat note. A grounding switch knocks
out the gimmick when ordinary AM re-
ception is desired.

Conventional diode detection is used,
the signal feeding a two-stage audio
amplifier with built-in speaker or phone
jack. A diode noise limiter tapped to
the detector output applies negative
bias to the preceding tubes when static
or ignition bursts occur. The rectified
detector output also goes to an indicator
amplifier tube which operates the null
meter.

Installation in the boat

For accuracy as a bearing instru-
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ment, the RDF must be carefully in-
stalled with the cabinet squared up
with the vessel’s keel or beams. It
should be placed as far as possible
from large or encircling masses of
metal, such as metal ducts, cables, pipes,
etc., which might distort the loop pat-
tern. Sets with built-in speakers must
also be kept far enough away from the
boat’s compass so as not to cause mag-
netic deviation. And the RDF is most
convenient to use when it is installed
topside, near the helm. These require-
ments may call for compromise.

The portable outfits require no elec-
trical installation, being operated from
self-contained batteries. Other units
must be connected to the boat’s elec-
trical system. Some boats have a formal
switchboard, and connection can be
made to a spare circuit. On others, the
wiring is automobile-style, so the power
leads are connected to the engine block
for a ground, and to the hot terminal
on the engine-starter solenoid. In any
event, equipment-ground polarity must
conform to that on the boat.

Calibration

On many small boats the RDF bear-
ings will be absolutely accurate—that
is, the radio bearing on a station will be
exactly the same as a sight bearing
taken on the transmitting antenna of
the station being received. However,
nearby metallic masses or wire rigging
may cause deviation. So, to be safe,
check the calibration before the instru-
ment is used for serious navigation.

To calibrate, it is necessary to take
the boat within sight of the antenna

www americanradiohistorv. com
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of a station on which it is desired to
take radio bearings. This may be a
lighthouse with a radio beacon, or a
shoreside broadcast station.

Calibration consists simply of taking
simultaneous radio and visual bearings
on the radio transmitting tower, while
the boat is headed on several different
courses around the clock. Differences
between the two bearings may be zero,
or plus or minus a few degrees. Note
these differences in tabular form, so
the opposite correction can be applied to
radio bearings in sectors where there
is deviation.

Visual bearings may be taken over
the RDF bearing circle if the set is
mounted in the clear. Otherwise, a
pelorus, or visual bearing aid, must be
used. Obtained from surplus stores, a
pelorus consists of a sighting tube or
equivalent and a degree-calibrated bear-
ing circle. The bearing circles of both
the RDF and the pelorus are set so 0°
is dead ahead. Then radio bearings
should give the same angular figure as
a sight bearing taken at the same time.

When it's time to fix one

. Servicing direction finders is essen-
tially no different from working on
other portable or mobile receivers, and
no special techniques are called for. The
only slight difference is the mechaniecal
one that either the loop or the entire
equipment is mounted so as to rotate
360° for taking the bearings. The rotat-
ing means must, of course, be kept
clean and lubricated. Some equipment
has slip rings and brushes to connect
the loop to the receiver input. These
should be kept burnished bright, and
lightly coated with Lubriplate. The in-
sulator breaking the continuity of the
loop shield—the loop housing—must be
kept clean, dry and free of paint. In a
humid atmosphere, a light coat of sili-
cone grease will help keep moisture out
of the insulator.

Compared to conventional radios, a
radio direction finder may look out of
this world. It really isn’t—although it
serves very well to keep amateur boat-
men here in the world where they be-
long. So, if you see boating activity in
your area, an opportunity for profit-
able installation and maintenance of
easy-to-service equipment may be look-
ing right back at you. END
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ABC's of MOBILE RADIO,
© ©

Units for 25-54-, 152-162- and

450-70-mc bands were described
in detail. Now it is time to continue
with a further examination of mobile
radio equipment.

A revolutionary kind of portable two-
way radio unit developed by General
Electric may be carried by a person
or used as a base station at a fixed oy
temporary location. It may also be used
on board a vehicle as a mobile unit.
The new portable is unique in that it
contains the first all-transistor com-
mercial receiver for operation in the
25-54- and 144-174-mc bands. The
transmitter has nine tubes and one
transistor which functions as a modula-
tion limiter.

The transistors are plug-in types,
making replacement easy if it should
ever be necessary. Another advantage
of plug-in transistors is that they are
not subject to heat damage which can
occur during soldering.

The low-band (25-54-mc) transmitter
delivers 1.25 watts and the high-band
(144-174-mc) unit puts out 1 watt.
Low-band receivers are rated at 0.5 uv
for 20-db quieting, high-band at 0.8 uv.
Selectivity compares with tube type
receivers.

Power is obtained from a 5-day
battery pack consisting of a 9-volt and
a 6.5-volt mercury cell, two 67.5-volt
and two 1.5-volt batteries. A 2-day dry-
cell power pack consists of two 67.5-
volt, two 7.5-volt and two 1.5-volt
batteries. For fixed applications a 117-

AST month we took a look at sev-
eral types of mobile equipment.

34

Part [V—Portable equipment, rail-
road radio, AM operation in the
118-134-mc band and antennas are
among this month’s topics

By LEO G. SANDS

G-E’s Progress Line mobile unit. Chassis on the
left is the receiver, next is a Secode selective
calling decoder. The transmitier is next, and
the power supply chassis is at the far right.

Motorela Sian-Pac railvoad radio unit. The
transistor power supply is mounted on the
side of the unit. Note the finned heat sink.

volt ac power pack is available.

The portable has a built-in loud-
speaker fed by up to 300 mw of audio.
The unit weighs from 11% to 13 pounds,
depending upon the type of power pack,
and is only 12% inches long, 4 inches
wide and 61 inches high.

Railroad radio

Mobile units for use on railroad roll-
ing stock are necessarily a sturdier
breed of cat than those used on motor

www. americanradiohistorv. com

vehicles where pneumatic tires cushion
some of the shock. The vibration and
shock encountered in a locomotive or
caboose can be of significant propor-
tions.

Railroad radio equipment made by
Bendix Radio, Sperry Products and
Motorola is sold or leased directly by
the manufacturer to railroads. Some-
times servicing is handled by inde-
pendent service shops.

One of the new railroad radio devel-
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opments is Motorola’s Stan-Pac, which
operates directly from the 64-volt bat-
tery commonly used on Diesel-electric
loconotives.

Four transistors are used in the
power supply in a bridge switching
circuit. Two transistors, forming an
8-watt class-B push-pull audio power
amplifier for the receiver, are also
mounted on the power supply assembly.
To offset the wide variation of power
supply voltage encountered on loco-
motives, an automatic voltage regulator
keeps the input voltage at a constant
58 (+3 volts) even when power source
voltage rises to as much as 85.

The transmitter, which ean be tuned
to any frequency between 144 and 167
me, has a minimum rated rf power
output of 25 watts. The FM transmitter
can be modulated £15 ke for wide-hand
operation or *5 ke in split-channel
service. The popular 6146 is used as
the final power amplifier.

For present 60-ke channel-spacing
(wide band) operation, a receiver is
used in which selectivity characteristics
provide 100-db attenuation of signals
=30 ke from the desired center operat-
ing frequency. Attenuation of 100 db
at =15 ke is provided in the split-
channel model. The wide-band model
can be converted to split-channel
(narrow-band) operation by a simple
field modification.

Shock mounts are used in railroad
radio installations to protect the equip-
ment from shock and vibration. Most
railroad radio equipment produced to-
day is designed to fit shock mounts con-
forming with standards established by
the Association of American Railroads,
permitting interchangeability of vari-
ous makes.

Other bands

In addition to the 25-54-, 144-148-
(Amateur), 152-162-; 162-174- (Gov-
ernment) and 450-470-mc bands, mo-
bile radio equipment is also available
for the 118-134-me Aviation band and
the 1.6-8-mc band. Operation on the
latter is highly restricted in the United
States, although it 1is popular in
foreign countries. Primarily, it is con-
fined to those engaged in mining, con-
struetion, lumbering, pipelines and
geological surveys as well as to govern-
ment agencies who require longer-range
communications than ordinarily pos-
sible at higher frequencies. Equipment
is available from only a few sources.

A base-to-mobile communicating
range of 50 miles is common. There
have been reports of contact bhetween
mobile units 200 miles apart and base-
to-mobile communication up to 800 miles
due to skip transmission at these fre-
quencies.

118-134-mc equipment

Vehicular radio at airports uses fre-
quencies assigned to the aviation radio
services. Mobile units communicate with
field towers so vehicle drivers ean get
permission to cross runways and so
tower operators can summon emergency
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Bendix Radio offers this 24-pound LPI radio
with power supplies for operation from 6-, 12-,
24- or 32-volt de sources as well as 117 volts ac.

and service vehicles. These systems
operate in the 118-134-me band and use
AM instead of FM since airport tower
radio stations, used for communicating
with aircraft, are AM.

Among the few mobile units avail-
able for this purpose is the Kaar IMP,
which is also produced in types for the
25-54- and 152-162-mc bands as well
as hetween 108 and 134 me. The IMP
units are intended for airport, low-
power-industrial (LPI) and other
short-range mobile applications.

The IMP is very compact—just over
a foot long and weighing only 23
pounds. In this small case are packed
three chassis: AM transmitter, AM re-
ceiver and universal power supply for
operation from 6 or 12 volts de or 117
volts ae. Power consumption, transmit-
ting or receiving, is only 48 watts. The
transmitter has three stages: a 6CBG
crystal oscillator, a 6AK6 frequency
multiplier and a 6J6 dual-triode which
serves as the push-pull final rf ampli-
fier. The crystal frequency is multiplied
8 times when operating bhetween 108-
160 mc and 12 times between 160-174
me. Power input to the final 1f stage is
3 watts, resulting in adequate output
for coverage of airports as well as in-
dustrial plant areas. The receiver’s
audio output stage doubles as the trans-
mitter’s AM modulator and the first
audio stage also serves as the transmit
speech amplifier.

The double-conversion superhetero-
dyne receiver has an rf stage ahead of
the first mixer which is followed by an
if stage tuned to 10.7 me. The local
oscillator uses a crystal tuned to one-
third of the operating frequency plus
10.7 me when operating on frequencies
between 108-152 me. When operated
above 152 mc, the erystal frequency is
one-third the operating {requency
manus 10.7 me.

The second mixer uses a separate
crystal tuned to 9.2 me, producing a
1,500-ke if signal which is amplified by
another if stage. A series impulse type
noise limiter eliminates most of the
ignition noise. A rapid-acting ave eir-
cuit eliminates flutter.

The squelch circuit (see diagram) is
obviously different from the types used
in FM receivers. It disables the first

WWW.americanradiohistorv.com

audio amplifier when no signal is being
received, thus muting the loudspeaker.
The squelch tube (half of a 12AX7) is,
in effeet, a variable electronic resistor
in series with the eathode of the first
audio amplifier (half of a 12AX7).
When no signal is present, the squelch
tube conducts and causes a large voltage
drop across R8, biasing the audio
amplifier to cutoff. When a 1,500-ke if
signal is at the plate of the squelch
rectifier (half of a 6AL5), the signal
is rectified and a negative voltage,
proportional to signal strength, is ap-
plied to the grid of the squelch tube,
cutting it off and reducing the voltage
drop across R8, thus activating the
audio amplifier. The squelch threshold
is adjusted by R1, a 10,000-ohm variable
resistor. R2, whose value is not shown
in the schematic, is selected at the
factory for optimum performance.

Antennas for mobiles

Vertically polarized antennas ave
used exclusively in mobile applications
because of the complexity of omnidirec-
tional horizontally polarized antennas.
Most mobile antennas are quarter-
wave vertical whips which use the body
of the vehicle as a ground plane. In
railroad applications, where overhead
restrictions so dictate, shortened an-
tennas of special design are often used.

Obviously, when operating in the
1.6-8-mc band, a quarter-wave whip
would be exceedingly long and a base-
or center-loaded antenna must be used.
The quarter-wave whip for the 25-b4-me
band is cut to the proper length and is
generally attached to the bumper, cowl
or fender of a vehicle, using a flexible
mounting. Sometimes, the whip is
mounted on the roof of a vehicle but,
because of its length, it looks awkward.
When mounted on the bumper, some
distortion of the radiation pattern
oceurs because the antenna is not in
the center of its ground plane. A quar-
ter-wave whip for the 108-134-, 144—
148-, 152-162-, 162--174-me bands is
not awkwardly long. For the 152-162-
me band, it is about 18 inches long and
is most often installed at the center of
the vehicle’s roof. For the 450—470-me
band, the whip is about 6 inches long.

Directional antennas are seldom used
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on mobile units, except where the
vehicles traverse a straight route.
Police cars on the New Jersey turnpike,
however, use two quarter-wave whips
to obtain gain in either a forward or
reverse direction. One antenna is
switched into use for one direction. For
the other direction, the other antenna is
activated. By carefully spacing the two
antennas, the unused antenna in con-
junction with the active antenna forms
a two-element, vertically polarized uni-
directional array.

IFor the 450-470-me band, special an-
tennas are sometimes used which are
omnidirectional but provide a small
power gain. About 18 inches in length,
they look somewhat like a 152-162-mc
whip.

The main objection to whip antennas
for the 25-54-me band is awkwardness
due to their length—4 to 9 feet, depend-
ing upon the part of the band. This has
been overcome by the recent develop-
ment of base-loaded whips only about
one-fourth as long. Tele-Beam Indus-
tries recently introduced the Magic
Wand, a thin wire whip terminating in
a tunable loading coil at the base. Field
tests have shown these antennas to be
as effective as bumper-mounted quar-
ter-wave whips because they can be
mounted at the center of a vehicle’s
roof, thus making better use of the
available ground plane.

The communications wunit itself
serves as the ground plane along with
the body of the vehicle when a whip
antenna is plugged direetly into a radio
unit mounted on top of a vehicle such
as a fork-lift truck. The antenna 1s
ordinarily connected to the communica-
tions unit through a length of 50-ohm
coaxial cable, generally RG-58/U.
Sometimes lower-loss RG-8/U cable is
used. The set end of the cable is termi-
nated in a coaxial connector which
mutes with the coaxial connector of the
communications unit. The ecenter con-
ductor at the other end of the cable is
connected directly to the bottom of the
whip, which is insulated from the roof
of the vehicle or other ground plane.
The shield braid is connected to the
roof or other ground plane near the
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base of the vertical whip. Sometimes,
antennas have a coaxial connector which
mates with a coaxial cdnnector at the
antenna end of the cable.

For special antennas such as those
used in railroad applications, the radi-
ating element may be at ground poten-
tial, as far as dc is concerned. A match-
ing stub which acts as a dc¢ shoit is
sometimes used.

Things to come

Several mobile radio equipment man-
ufacturers now have built-in as well
as outboard transistor power supplies
which can be used with existing equip-
ment. These power supplies eliminate
vibrators and dynamotors. Some also
use transistors in the audio stages, and
G-E is already on the scene with an
all-transistor receiver. Wider use of
transistors is anticipated and it is likely
that, within the next decade, tubes will
no longer be found in mobile radio
equipment.

Because of increasing congestion and
growing demand for additional radio
channels, the industry is being forced
to adopt split-channel operation in many
areas. As a result, equipment is being
built to meet the higher performance
standards. Much of the gear sold today
or even during the past 5 years can bhe
readily converted from wide-band to
split-channel operation. It is likely that
all equipment built in the near future
will be designed for split-channel use.

The Army has launched a micro-
miniaturization program which will
lead to a reduction of electronic equip-
ment size by 10 to 1. Consequently, it
is expected that future mobile radio
equipment will be considerably more
compact and lighter than it is now. It
is also likely that there will be a trend
toward unitized construction utilizing
plug-in assemblies.

This kind of construction, while more
expensive initially, can reduce mainten-
ance costs and reduce the time that
equipment has to be taken out of serv-
ice for maintenance. Several years ago,
J. A. Parkinson, general superintendent
of communications and signals of the
Santa Fe railway, suggested that man-
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Squeleh cirenit used in the IMP, a com-
paet picee of AM mobile radio equipment.
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Base-loaded mobile antenna only 21
inches long overall replaces whip an-
tennas 6-8 feet long ordinarily used
for 25-50-mc¢ mobile radio systems.

ufacturers consider designing future
equipment in which complete sub-as-
semblies such as the if amplifier, rf
section, squelch cireuit and audio ampli-
fier would be plug-in modules or strips.
When maintenance is required, a spare
module could be plugged in and the
defective section sent to a repair depot.

To reduce congestion and to eliminate
the need for continuous aural monitor-
ing, selective calling is being added to
many existing systems and is being
stipulated as a requirement for many
new ones. Both push-button and dial
type selective calling is used. However,
the dial type is gaining in popularity
because of its almost unlimited capac-
ity and compatability with telephone
techniques.

It is not likely that there will be
imminent mass migration to SSB
(single sideband) or equipment which
will operate at frequencies above 890
me. While both have been proposed and
both have considerable merit, sopisti-
cated users of mobile radio will be re-
luctant to abandon the present 25-54-,
152-162- and 450-470-me bands, and
narrow-band FM, for these new tech-
niques and wider-open spaces. Eventu-
ally, either or both will have to be
adopted, but for the next decade, I do
not forsee any great departure from
existing techniques and frequencies ex-
cept for making better use of the
present radio spectrum.

Summary

Certain specific makes and models of
mobile radio equipment have been de-
scribed here, and some proprietary cir-
cuit techniques have been reviewed, for
the purpose of providing the reader
with kaleidoscopic if not overall view
of the art. It is impractical in such
limited space to comment on all makes
of equipment or to even begin to men-
tion the many novel and noteworthy
circuits and techniques which have been
developed by all of the manufacturers
in the field. TO BE CONTINUED
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The Single-Sideban

Part I—Operating princi-
ples of a not always under-
stood system of radio trans-
mitting

By EDWARD M. NOLL

SING single sideband solves sev-

eral communications problems.

Its economy, reliability and

operational versatility are at-
tracting wide interest.

Single-sideband (SSB) transmission
has several significant advantages and
favorable performance characteristics.
All service technicians, particularly
those working in mobile and communi-
cations fields, should be bending their
ears toward the rising number of SSB
signals.

Single sideband now encompasses an
impressive slice of the armed services
communications systems. Airborne SSB
systems have been tried and proven.
And increased amateur activity in SSB,
as always, is an advance notice of a
trend toward commercial use.

In the usual pure SSB system, the
carrier and one sideband are removed.
Only the remaining sideband is radi-
ated by the transmitter. Some SSB
systems, as shown in Fig. 1, include
facilities for injecting a controlled level
of carrier when desirable. So either a
pure SSB signal or a SSB signal with
a controlled amount of carrier can be
radiated. In the latter arrangement
the carrier can be inserted, when neces-
sary, with a level just high enough to
permit demodulation by a standard AM
receiver. Pure SSB radiation can be
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A commercial SSB convertor.

used for strictly SSB communieation
links.

The obvious feature of SSB is the
saving in spectrum space. This is im-
portant on amateur bands and crowded
communications channels. Less than
half the usual space is needed. Only
one sideband is radiated and, because
of the higher frequency stability re-
quired in SSB transmission, the guard
bands need not be as wide (see Fig. 2).
Thus the assigned channel width can
actually be less than half that assigned
to a similar AM service.

The improved frequency stability re-
quired of SSB is a disadvantage. How-
ever, this drawback is more than com-
pensated for by spectrum saving and
more reliable performance.

SSB requires less power than regular
AM transmission to provide a given
coverage. In AM transmission all in-
formation to be conveyed is contained
in one sideband. The power expended
in the carrier and the second sideband
serves no useful purpose. In SSB
transmission all the power is concen-
trated in the one transmitted sideband.
This is why a 50-70-watt SSB trans-
mitter can provide the same coverage
as a standard AM transmitter rated at
several hundred watts.

Single-sideband transmission is more
reliable under adverse reception condi-

WWW.americanradiohistorv.com

tions. In particular, selective fading
(fading of one part of the transmitted
spectrum with respect to the remainder,
caused by multipath effects) is much
less objectionable. Signal-to-noise ratio
is improved because of the lower noise
content of a narrower-band channel.
Many carrier interference problems
are also circumvented. The annoying
squeals of interfering carriers can be
ruled out with the widespread use of
SSB transmitters on crowded channels.

Forming the SSB signal

The first step in forming an SSB
signal is to generate a stable carrier.
A crystal oscillator or a highly stable

CARRIER

| AM BANDWIDTH l
-

+3KkC
SIDEBAND

NO CARRIER

& NARROWER
GUARD
I-O __l BAND

I $SB BANDWIDTH I

Fig. 2—Bandwidth comparison of SSB
transmission and standard AM.
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vfo does this job. Generally, the carrier
is in the 500-ke range or lower.

The next step is to modulate the car-
rier and, in the modulation process, re-
move or suppress the carrier itself. A
balanced modulator is used for this
task. Two typical circuits are shown
in Fig. 3.

Fig. 8-a is a balanced arrangement
of two triodes connected for a push-
pull output. The carrier signal is fed
to the two grids in parallel. It is
applied via the arm of a balance poten-
tiometer. As the carrier drives the
grids in parallel and the plate output
is push-pull, the carrier cancels in the
output. To insure complete cancella-
tion and removal of the carrier a bal-
ance control in the grid circuit is ad-
justed to correct for slight differences
in tube and circuit operation.

The modulating audio signal is ap-
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Fig. 3—Two types of balanced modulators. The carrvier is can-
celed in both versions and only the sidebands appear at the output.

plied in push-pull to the grids. The
tubes are biased on a nonlinear segment
of their characteristics with external
bias. As a result, modulation takes
place in each tube and sidebands are
produced. The modulator is unbalanced
to the sideband frequencies and, there-
fore, upper and lower sidebands are
developed in the output. The modulat-
ing audio signal does not appear in the
output because of the almost zero im-
pedance of the output resonant circuit
at the lower audio frequencies. A
double-sideband signal with no carrier
is developed in the output.

Another type of balanced modulator
is shown in Fig. 3-b. It is called a diode
ring modulator. Each diode is a modu-
lator with the combination designed so
the carrier is cancelled and the side-
band frequencies reach the output.

Let us first assume that the carrier
alone is present (no modulation). With
the carrier swinging positive, points A
and B are driven positive with respect
to D. There are two current paths with
diodes D1 and D4 conducting, drawing
equal currents up R3 and down RI1.
The net difference of potential between
points A and B is zero and there is no
output. On the opposite alternation of
the carrier, diodes D2 and D3 conduct.
Again, equal but opposite currents flow
through R1 and R3. Net voltage is zero
and the carrier components cancel in
the output.

When the audio signal is applied, the
ring balance is disturbed and unequal
currents flow as a function of the modu-
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lation. The audio is applied between
points C and D of the ring. The bias
placed at point C by the audio makes
the carrier currents flowing in the ring
unequal and sideband signals are de-
veloped between points A and B and
across the output.

SSB filters

The next step in forming the SSB
signal is to chop off one sideband. This
is usually done with a sideband filter
immediately following the balanced
modulator.

There are three major types of side-
band filters—L-C, crystal and mechani-
cal. Inductor-capacitor filters are prac-
tical in the low-frequency 25-50-ke
range. So, if the SSB signal is gener-
ated at the low rf range, this type of
filter can be used.

At higher frequencies, up to the 500-
ke range, erystal or mechanical filters
are used. The mechaniecal filter has be-
come increasing popular in SSB equip-
ment because of its smaller size, sta-
bility and desirable response.

Such a filter (see Fig. 1) consists of
a series of half-wavelength mechanical

X/2 RESONATORS

v

The Crosby type 531A SSB adapter.

resonators that pass vibrations that
occur over their resonant frequency
range. Other frequencies are rejected
and only the desired sideband is passed
on to the next stage.

In operation, a magnetostriction
transducer converts the electrical varia-
tions of the desired sideband frequen-
cies into like mechanical vibrations.
These vibrations alone pass along the
half-wavelength resonators and quar-
ter-wave coupling segments. At the
output another magnetostriction trans-
ducer converts the mechanical vibra-
tions back into electrical changes.

The mechanical filter has passed only
the frequency components of the de-
sired sideband. Other frequencies are
rejected because they fall outside the
vibration range of the mechanical filter.

Amplifying the SSB signal

The next step in processing the SSB
signal is to raise its frequency to the
assigned channel and to build up its
level to the assigned power. The usual
form of doubler or frequency multiplier
cannot be used because the SSB signal
is a modulated one and must be built up
with linear converters to prevent dis-
tortion. For the same reason, linear
amplifiers must be used instead of
class-C amplifiers.

A typical SSB converter is shown in
Fig. 5. In this linear type of converter,
the SSB signal and an inserted or beat-
ing carrier are heterodyned. The out-
put is tuned to the sum frequency. Thus
the SSB signal has been stepped up in
frequency (sum of carrier frequency
and SSB input frequency). One or
more such converters are used to attain
the final operating frequency.

So-called “balanced converters’ are
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Fig. 4—Mechanical filter. Filter sections vibrate and trans-
mit along their length only the desired sideband frequencies.
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Fig. 6—In an 5SB receiver, the prodnet
detector takes the place of the standard
amplitude detector.

generally used. Such a balanced ar-
rangement keeps the inserted carrier
from adding a carrier component to
the SSB output signal. In systems
designed to add a controlled carrier
component, when desirable, a balanced
converter circuit can be unbalanced
slightly. The degree of unbalance de-

CRYSTAL oscillators provide accurate
and stable frequencies for calibrat-
generators and
similar devices. Transistor crystal oscil-
lators are compact and portable. One
such unit is described by I. Queen in

ing receivers, signal

“Build a Dual Wide-Band Crystal
Oscillator,” which appeared in the
November, 1956, issue of RADIO-ELEC-
TRONICS.

While experimenting with a short-
range remote-control system operating
just below the broadcast band, I noted
that two-channel operation might be
possible with crystals. Surplus crystals
with fundamentals from about 370-
540 kc. are available at low cost. So I
built a erystal-controlied oscillator
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Fig. 5—Balanced con-
verter is used in place
of a frequency doubler
for SSB transmission.
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termines how strong a carrier is in-
serted in the output.

SSB reception

A SSB receiver does not differ
greatly from a conventional AM com-
munications receiver. In fact, a con-
ventional communications receiver can
be used for SSB demodulation if some
way to insert a stable carrier is pro-
vided. A bfo can be used if the neces-
sary stability can be provided.

It should be stressed that to get the
full advantage of SSB transmission, re-
ceivers designed specifically for SSB
reception must be used. The rf and if
sections of a SSB receiver are more or
less conventional, except that band-
width has been narrowed for the nar-
rower SSB signal. In this way, a
higher signal-to-noise ratio is obtained.

using a CK722 p-n-p transistor in a
Pierce oscillator circuit. (See “Tran-
sistor Low-Cost Frequency Standard,”
Rapio-ELECTRONICS, November, 1958,
page 61.)

However, a communications receiver
was not handy (with its built in bfo),
and the oscillator’s ability as a trans-
mitter could not be checked—an un-
modulated carrier cannot readily be
picked up by an ordinary receiver.

To get around this problem I tried
to find a simple way of modulating the
crystal oscillator.

First I tried using the output of a
bell transformer (about 13 volts rms)
with a 1N34-A germanium diode as a
series-connected rectifier to deliver
negative half sine waves to the tran-
sistor oscillator. This didn’t work as
the circuit didn’t oscillate.

Adding a large electrolytic as a filter
made the circuit oscillate but produced
practically no modulation. Finally, by
experimentally varying the value of
capacitance, I got modulated oscillation.

As shown in the schematic, the capac-
itance used for C was 0.64 pf. Although
the exact value is not critical, varying
the capacitance changes the amplitude
of the modulated carrier and the per-
cent of modulation. The photos show
this very clearly.

The top waveform where 0.24 ¢f was
used has an amplitude of 6.6 volts
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SSB receivers often include two or
more mixers to beat the SSB signal
down to its original low carrier fre-
quency. The stability of the mixer
oscillators must be exceptionally good
to minimize the introduction of distor-
tion components. A SSB filter is also
used at the receiver, offering additional
selectivity and interference rejection.

Perhaps the most common form of
SSB demodulation is the product detec-
tor. An example is shown in Fig. 6.
Although regular amplitude detectors
can be used after the carrier has been
reinserted, better fidelity and noise re-
jection result when you use demodula-
tors designed for SSB.

The product detector operates as a
heterodyning demodulator. Distortion
and beat problems of the nonlinear
amplitude detector are avoided. In the
product detector the incoming SSB
signal beats with an inserted carrier
whose frequency is identical to the
original modulated carrier at the trans-
mitter. The detector’s output circuit
selects the difference frequency. In this
case the original audio variations are
the difference frequency. The output
circuit is of the low-pass filter type and
therefore the carrier and sideband fre-
quencies are filtered out. The inserted
carrier generator is crystal-controlled
to insure proper stability.

Next month, some typical commercial
SSB systems and circuits will be de-
scribed. TO BE CONTINUED

llator

By PAUL S. LEDERER

peak to peak, and 60-cycle modulation
appears to be almost 1009%. The bottom
signal, about 30% modulated and
measuring 18.5 volts peak to peak, was
obtained with 0.64 xf.

While the modulation is not linear,
it is certainly adequate for the pur-
pose. When the modulated oscillator
was operated from a 400-cycle source
(audio transformer fed by audio gen-
erator) with a 0.24-uf capacitor, 30%
modulation and carrier amplitude of
about 15 volts peak to peak resulted.

Two precautions must be considered
in transistor circuits: Observe proper
polarity of the modulator supply—
negative-going halfwaves to the collec-
tor of p-n-p transistors, positive-going
to the collector of n-p-n types. Second-
ly, the peak voltage of the sine wave
must not exceed the peak rating of the
transistor. END
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ELECTRONICS on the HIGHWAY

?t%

By DAVID LACHENBRUCH

AS electronics already saved
your life on the highway? Pos-
sibly. If not, it has certainly
saved your temper by reducing

delay as you drive through cities and
congested areas.

The phrase “electronic traffic con-
trol” conjures up visions of automatic
vehicles speeding along automated high-
ways, as deseribed in previous articles
in this series (RaDIo-ELECTRONICS,
January, 1959, page 34, and April, 1959,
page 99). But even though you still
hold the steering wheel with your own
hands and apply the brakes with your
own foot, electronic traffic control de-
vices today are saving lives and ex-
pediting vehicle flow in hundreds of
cities, on thousands of highways.

In today’s form, electronic traffic con-
trol devices have two main jobs: to
speed you up in the city and slow you
down on the highway. You are speeded
up by automated traffic-actuated signal
lights; slowed down by the ubiquitous
speed meter, contmonly known as “police
radar.”

Two other electronic devices which
contribute to driving safety and con-
venience are the two-way police radio
and the common garden-variety auto-
mobile broadcast receiver, although the
latter has never reached its full poten-
tial as a safety device.

The first remotely surveyed and con-
trolled highway in the world may be in
operation in Detroit within the next
year. A combination of closed-cireuit
TV and remotely operated roadside
signs will be used to observe and direct
traffic from a central control room.

Traffic signals

The corner traffic light has changed
from an eleetrical version of the police-
man’s old stop-and-go signals to part of
a complex electronic system. Traffie-
actuated counter-computers gradually
are replacing the clockwork mechanisms
which once controlled signal timing, and
radio signals are replacing the multi-
conductor cables which have been used
to link traffic signals.

Although most big cities are switching
to electronic signal control, many still
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Electronics saves lives and eliminates
congestion every day on city streets
and country roads. Here's a close

look at electronic traffic signal con-
trol, police radar, and the proposed
TV-controlled highway and redar

for your car

cling to cable interconnection—mainly
because the cable is already installed.
Philadelphia uses buried multiconductor
cable to connect its new million-dollar
electronic signal system. A few cities—
Chicago is one—use radio to inter-
connect old-fashioned electromechani-
cal traffic-light systems. Los Angeles
and some other cities are gradually
swinging into all-electronic systems—
electronically controlled signals tied
together by radio. New York recently
embarked on a long-range program to
convert 8,000 intersections to electroni-
cally triggered, radio-linked units.

Radio signal interconnection

Radio interconnection is usually pre-
ferred to cable for new traffic signal
installations because it requires no ex-
cavating or stringing of overhead lines.
Most traffic-light radio signals are vhf,
although one manufacturer (Motorola)
is plugging for uhf interconnections be-
cause that part of the spectrum, being
less crowded, is less prone to inter-
ference.

Here’s how a typical traffic-light
radio linkage (General Electric) is used
as a direct replacement for cable:

A standard vhf mobile transmitter is
located at the ecity’s central control
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Fig. 1—Part of decoding circuit used at

each intersection with radio-linked traf-

fic signals. Each relay responds to a

pair of audio tones. Wiring is printed,

with two relays mounted on each cir-
cuit board.

Fig. 2 (below)—A “traffic-actuated”

system for conirolling a large group of

intersection signals on basis of traflic-

density patterns fed 1o central com-
puters.
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headquarters, sending out a carrier
which is frequency-modulated with a
number of tones at different audio
frequencies—as many as six audio tones
can be transmitted at the same time.

The transmitter is modulated by a
“master tone translator” which receives
its instructions from up to six con-
ventional “master controllers”—central
stations which control light ecycles. One
master translator can receive commands
in any order and in any quantity rep-
resenting up to 90 traffie-light fune-
tions, store them and send them out in
proper time sequence without confusing
itself or the units at the intersections.

The key to the system is the combining
of audio tones into pairs—any given
pair corresponding to a single traffic-
light function, such as selection ¢f chang-
ing eycle, offset (staggered timing of

Police officer checks speed of passing cars from his stationary vehicle.

different signals so a car can con-
tinupusly meet green lights as it pro-
ceeds at a fixed speed), flashing lights,
complete shutdown, ete.

In a box near each traffic light is
a receiver and “tone translator” set to
respond to various pairs of tenes, re-
jecting as noise tones intended for other
traffic signals. The heart of the tone
translator is a group of relays, each of
which reacts to a specific pair of tones.
Thus 5 separate tones, in 2-tone com-
binations, can trigger 10 traflic-light
functions, and 6 tones can take care of
15.

The relays actuated by the tone pairs
(Fig. 1) have contacts (not shown) to
close circuits supplying the control
voltages normally supplied by a cable
cirenit. These are applied to the “local
controller” at the intersecticn—the

Speed meter on top of dash indicates passing vehicle is traveling 40 miles
an hour, while recorder at right keeps a permanent record of speed.
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Traflic engineer observes sections of two Detroit ex-

pressways via closed-circuit TV during

MAY, 1959

recent tests.
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device which actually keys the changing
of the lights.

Traffic-actuated signals

Roadside computers are becoming
commonplace these days—but few
people even realize that they’re there.
The external appearance of traffic sig-
nal systems hasn’t changed much, but
the introduction of electronics has
greatly increased the functions they
perform and is credited with reducing
traffic deaths and injuries, and speeding
intersection traffic as much as 400%.

In the familiar black box alongside
the intersection is an analog computer.
The pressure-sensitive treadle in the
road may have been replaced by a
buried magnetic detector or an overhead
radar detecting device which transmits
a continuous cone-shaped “searchlight”
beam at 2455 me. As a vehicle enters
the cone, it causes a Doppler shift in
the frequency of the veflected wave,
which is noted by the built-in receiver
and passed on to the signal controller
as “one vehicle” count.

On the basis of vehicle counts on all
lanes entering the intersection, the
roadside computer establishes the prop-
er signal cycle and the required timing
for each part of the cycle for the traffic
at the intersection at the time, having
been fed the necessary decision-making
information by 28 preset adjustment
dials.

This “volume-density” type of traffic
signal control takes into account the
number of cars waiting at a red signal,
the volume of traffic passing the green
light—and it doesn’t neglect that for-
gotten man, the guy who got caught
just as the light changed, as it also
considers the amount of time the first
car at the red light has been waiting.
If the intersection has a pedestrian
pushbutton, the traffic-light controller
keys a special “walk” interval—except
when nobody is waiting to cross.

These systems can be tailored to any
intersection conditions—incorporating
left- and right-turn arrows; three-;
four- and five-way lights—and in each
instance the signal pattern changes con-
tinually and automatically on the basis
of traffic conditions at the moment.

Coordinated systems

A more sophisticated computer ar-
rangement integrates the signals in an
entire city or section of a city into a
single vehicle-actuated system. One such
master control system—the PR Electro-
Matic, made by the Automatic Signal
Div. of Eastern Industries Ine.—is in
use in Baltimore, Philadelphia, Chatta-
nooga, San Antonio, Waco, Mobile,
Houston, Seattle, Denver and many
other cities.

When the signals are controlled and
coordinated from a central point, traffic
samplers or vehicle detectors (pressure,
magnetic or radar types) are located at
a few strategic points in the city,
instead of each intersection (Fig. 2).
They count the traffic in each direction
and pass this information to a central
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master controller, which makes all
decisions on length of cycle, split (divi-
sion of time between red and green) and
offset of signals to favor the flow of
traffic at the moment.

Each miaster controller consists of a
pair of computers (for inbound and
outbound traffic), one “system selector”
(which compares the traffic counts
registered by each computer) and a
cycle generator (which passes instruc-
tions on to local controllers at the inter-
sections). Baltimore has 8 master units
controlling 800 intersections, Philadel-
phia has 6 for 320.

Los Angeles installed a master system
of this kind on an 11-mile 19-signal
stretch of Ventura Boulevard. Com-
paring the 5-month period immediately
after the installation with the preceding
5 months, when conventional signals
were used, the city fathers reported
fatal accidents reduced from 4 to 0,
personal injury mishaps from 17 to 10.
The average motorists saved 10.1 min-
utes covering the 1l-mile stretch, and
sections of the highway were able to
handle as much as 265% more traffic
in a given period.

Chattanooga cut traffic delay in half,
and Philadelphia estimates its new
electronic system is resulting in a more
than 50% speedup of downtown traffic
by raising the average speed from 9-12
to 15-19 miles an hour.

Automatic lane control

An ingenious variation of the coordi-
nated signal system is Eagle Signal
Corp.’s lane control system. Used on
arteries with three or more lanes, it
automatically varies the number of
lanes of traffic in each direction, accord-
ing to the traffic pattern.

Taking a three-lane street as an
example, here’s how a typical lane
control system works:

Each lane is controlled by overhead
lights every 250-500 feet. The lights
mounted above the outer lanes are fixed
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and unchanging—gureen in the direction
of traffic and red in the opposite direec-
tion.

Above the center lane are three lights
—green, yellow and red—mounted side
by side. Traffic sampling detectors in
the roadway count vehicles and indicate
the direction they travel.

At central headquarters, the traflic
count is fed into two computers. A
“lane selector” has been preset to cut
in automatically when various ratios of
inbound-to-outbound traffic have been
reached. At this point, the selector
generates a signal which is fed to a
third electronic control, the transfer
unit.

The transfer unit determines the
total time required to switch a lane
from two-way to one-way traffic. It
automatically transmits electronic di-
rections to the overhead control lights.

With traffic roughly equal in both
directions, a flashing amber light above
the center lane in each direction indi-
cates that cars may use it for passing
or driving with caution.

Then, let’s say, westbound traffic
increases to the point where the ratio
of westbound-to-eastbound exceeds the
predetermined ‘“changeover ratio.” An
automatic “lane transfer” cycle begins,
lasting for a preset amount of time
varying from 1 to 15 minutes. During
this period, the flashing amber signal
continues for westbound traffic in the
center lane, while the center-lane light
turns red to eastbound traffic.

After the transfer cycle is complete,
the center light turns green in the west-
bound direction (making two westbound
lanes) and remains red to eastbound
traffic (leaving one eastbound lane).
This is maintained until traffic density
changes to another predetermined level.

Emergency signals

Fire engines, police cars and ambu-
lances can stop all traffic in their path
by using a relatively simple traffic con-
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Overhead radar units make a vehicle count
for the automatic adjustment of traffic
signals. Closeup of radar unit partially
removed from its case is scen in inset.

trol mobile radio. This equipment is
marketed in several versions (among
them Electronic Protection Inc’s EL-
TEC and Eagle’'s NATECS).

Uhf is used, principally because the
line-of-sight limitations in that band
are an asset in cutting down the trans-
mission’s range to about a quarter-mile
on normal city streets.

NATECS wuses a 2475-mc carrier
frequency, modulated with a 120-cycle
pulse. EL-TEC works on 465 me, modu-
lated with a “basic control tone” of 800
cycles, plus 1,900 cycles for east—west
travel and 3,000 cycles for north-south.

Both units work similarly. When
approaching an intersection, the trans-
mitter in the emergency vehicle beams
a signal to an antenna atop the traffic
light, operating a receiver-relay combi-
nation which changes the lights to red
in all directions or red in one direction
only, depending on the type of system
and intersection.

Every one of the electronic traffic-
light systems described easily pays for
itself in relief of congestion alone, not
to mention safety. Then why haven't
they spread to every city and town? An
official of one of the biggest companies
in the traffic signal field makes this
interesting observation:

“There happens to be a great need for
trained electronic technicians in the
municipal field. It is the lack of such
personnel that has retarded the pur-
chasing of electronic traffic controls by
cities which have long recognized the
need for them.”

Radar speed meter

The police radar will get you if you
don’t watch out—but motorists are
mighty fortunate that there is such a
thing. It's credited with a 77% 1reduc-
tion in traffic accidents in Mississippi,
a 50% reduction in traffic deaths in
Houston, a 28% reduction in fatalities
in Pasadena and similar savings in
lives and property elsewhere.

Automatic  Signal’s Electro-Matic
radar speed meter is completely port-
able—all components fit in a compact
case and weigh only 35 pounds. The
standard model consists of a transmit-
ter—receiver and an indicator unit. An
accessory graphic recorder makes a
permanent record of the speed of all
passing automobiles on a moving paper
tape (Fig. 3).

The speed meter is powered either
from a 12-volt auto battery or 117 volts
ac. It operates by measuring the Dop-
pler shift in frequency of the wave
reflected by the moving automobile. The
transmitter is built around lighthouse
tubes, with a ecarrier frequency of 2455
me (industrial radio band).

RADIO-ELECTRONICS
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Fig. 3—Graphic record of automobile

speeds made by radar specd-meter re-

corder. Each pip represents one antomo-

bile. Double pips indicate one car was
passing another.

The receiver picks up the energy
reflected from the target and mixes with
it a small amount of signal directly
from the transmitter. The vresultant
Doppler beat note is amplified and fed
to a frequency meter calibrated directly
in miles per hour.

At the 2455-mc transmitter frequen-
cy, the frequency shift is 7.31 cycles
per mile per hour. Thus a beat note of
438.6 cycles would be read on the meter
as 60 miles per hour.

The meter’s speed indications are ac-
curate within =2 miles per hour up to
100 miles per hour—far more reliable
than your car’s speedometer.

TV highway patrol

Another method of superhighway
surveillance—closed-cireuit TV—has
been tested on Detroit’s elaborate ex-
pressway system and has convinced the
Department of Streets and Traffic that
it may be the best solution to a unique
problem which erops up when super-
highways are built in areas of extreme-
ly heavy traffic.

Detroit’s problem:
are too popular.

Although the superhighway system
proved to be the safest, speediest way of
flushing traffic through the city, the
popularity of the expressways revealed
a serious flaw: When one car breaks
down, it can immobilize 300 to 400
vehicles behind it in 3 or 4 minutes—
sometimes causing multi-car front-to-
rear crashes and always resulting in
time-wasting tie-ups which are difficult
to unscramble.

Under the co-sponsorship of the
Michigan Bell Telephone Co., Detroit
experimented for several months with
closed-circuit TV cameras on express-
way overpasses. So encouraging were
the results of the initial tests that the
city’s Streets and Traffic Director,
Alger F. Malo, concluded: “The key to
any successful plan for combatting
accidents and congestion on express-
ways is television.”

Detroit now plans a far more exten-
sive TV test, which will, in effect,
establish the world’s first electronically
patrolled and controlled highway.

It will cover an 8-mile section of

The expressways
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Detroit’s expressway system. A total
of 33 cameras will be used, mounted
approximately 1,500 feet apart on
towers to be built on existing over-
passes, effectively permitting remote
observation of every inch of the 8-mile
segment.

The cameras, in weatherproof hous-
ings equipped with windshield wipers,
will be designed for remote focus, pan,
tilt and lens change from a central
control room.

To make things easier for the control-
room operator, there won’t be a monitor
for each camera. Instead, the principal
monitor will use a ‘‘sequential scan”
system—changing from one camera to
the next every 4-6 seconds, giving the
operator a view of all sections of the
road every 2-8 minutes and capable of
following a section of traffic as it moves
along the highway. Other monitors will
show the picture as “seen” by a selected
camera at any time.

Viewing the sequential monitor, the
control-room engineer will be able to

TRANSISTORS MAKE

RANSISTORIZED IGNITION for
automobiles, using a power transis-
tor to switech heavy current in the pri-

o o
DISTRIBUTOR
SPARK
PLUG

CONVENTIONAL IGNITION CKT

TO DISTRIBUTO!

' 8 SPARK PLUG
(AS SHOWN ABOVE)

TRANSISTORIZED COIL
[

| CONTACTS
TRANSISTORIZED HIGH-VOLTAGE IGNITION SYSTEM

mary of the ignition setup transformer,
has been developed by Electric Auto-
Lite Co.

The company showed a package
slightly larger than the conventional
ignition coil which it replaces. They
stated that starting failures and poor
starting due to “blued” distributor con-
tacts are greatly reduced, the contacts
last much longer due to lower current
through the distributor, ignition main-
tenance and adjustment is reduced, and
the ignition “condenser” is eliminated.

Auto-Lite designed the system around
a power transistor which switches the
heavy current required in the ignition
coil primary. The emitter—collector cir-
cuit of the transistor carries this cur-
rent and is triggered by the distributor
contacts which are placed in the base
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spot traffic tie-ups and trace them to
their source with minimum delay. Then,
using a standby monitor and remote
camera control, he can pan in to a close-
up of the exact cause of the trouble.

When he has found the location and
cause of the bottleneck, he can immedi-
ately dispatch a police car, ambulance,
fire engine or tow truck to the location
of the trouble, speeding aid to the scene
by telling the emergency vehicles—by
radio—the fastest route to the trouble
spot, on the basis of his TV observations
of traffic tie-ups.

To keep further traffic from aggra-
vating the congestion, the engineer
operates a switch panel which actuates
electrically changeable illuminated over-
head signs on the expressway and at
entrances to it.

For example, he may light a sign
saying “Accident Ahead—Exit at Next
Ramp,” or “Slow to 35 mph.” He may
also close off entrances around the
affected area simply by pushing a
button. END

CARS RUN BETTER

of the transistor, thus timing the firing
of the transistor-switched transformer
to the engine. The distributor contacis
function in their normal manner except
that they carry very low current (less
than 250 ma inste.d of 4 or 5 amps').
Through the action of the transistor
and improved stepup transformer
design made possible by this system, it
delivers greatly increased voltage to
the spark coil.

The unit mounts in place of the igni-
tion coil which it replaces. It contains
the power transistor, heat sink, stepup
transformer and associated -circuitry.
Two primary terminals and a high-volt-
age secondary términal appear just as
on the conventional ignition coil.

Additional advantages accrue from
the improved transformer design and
inereased dwell time, which raises avail-
able transformer output voltage at high
speeds. The new system can be installed
in any battery ignition system quickly.
Initially it will cost about as much as
power steering. The company antici-
pates that it will be available as op-
tional equipment on cars in 1961.

unit installed on motor has
cooling fins, is little bigger than
older coil.
43
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Electronic displays of sci-
ence facts can make classes
come alive. In this second
of a series—the first ap-
peared in February—photo-
cells are used in demonstra-
tions of the properties of
light. In demonstra-
tions of electronic res-
onance, the vtvm and
oscilloscope act as in-
dicators

By SOL D. PRENSKY*

HEN a nonelectrical prop-

erty is demonstrated, a trans-

ducer converts the results

into electrical variations
which actuate the electronic display in-
struments. In this article, the proper-
ties of light are studied through the
transducer action of the photoelectric
cell. The electronic equipment works to
illustrate (or measure) both electrical
and nonelectrical properties.

Over the years we have become fa-
miliar with commercial uses of photo-
electric cells as a transducer—light
striking the cell (or the absence of
light) produces an electrical signal. We
interrupt a light beam to open a door
or start a hand-dryer motor. A more

*Fairleizh Dickinson University, Teaneck, N.J.
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Fig. 1—Selenium photocell arrange-

ment used in self-adjusting movie cam-

era. Current generated by light flows

through resistor and thermistor combi-

nation and rotates meter coil in propor-

tion to light intensity. This sets the vari-

able lens opening through the two iris
gears.
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novel example, currently coming into
use in self-adjusting electric-eye cam-
eras, is shown in Fig. 1. In this device,
the amount of light falling on the pho-
tocell sets the camera’s lens aperture
to its proper opening (f stop), through
the gearing arrangement shown. The
electrical circuit used is the utmost in
simplicity, thanks to the modern ver-
sion of the photovoltaic cell—a sele-
nium solar battery in this case.
Efficiencies of these remarkably sim-
ple solid-state devices (both selenium
and the newer silicon versions) have
been greatly improved by recent de-
velopments, making them much more
suitable for use in classroom demon-
strations than more complicated devices
using phototubes and vacuum-tube am-
plifiers. The selenium self-generating
photocell is convenient to use and is
readily available in inexpensive forms.
It is interesting to note that silicon
solar cells extend the current and power
capabilities of the photocell still fur-
ther. A recently released version of this
solar cell, a silicon solar module meas-
uring 10 x 2 e¢m overall, is illustrated

wWWwWWwW.americanradiohistorv.com

Fig. 2 — Silicon
solar module uses
five 1 x 2-em cells.

Courtesy International
Rectifier.

in Fig. 2. Though more expensive than
selenium cells, silicon cells offer great
promise in satellite and other special
applications because of their ability to
convert up to 8% of the radiant energy
falling on their surface. (They can
supply 100 watts of power per 14
square feet of cell area.) Their response
to the spectrum of light also extends
further into the infra-red region than
does that of the selenium cell.

For most classroom demonstrations
of photoelectric action, the less expen-
sive selenium sun battery is amply
sensitive and closer in spectral re-
sponse to the human eye or camera film
than the silicon cell. Increased sensi-
tivity can be easily obtained, when
needed, by adding a simple transistor
amplifier.

Properties of light

To measure illumination or light in-
tensity, connect two leads from a pho-
tovoltaic cell to a sensitive de milliam-
meter. The simple light-meter connec-
tions are shown in Fig. 3. International
Rectifier B2M sun-battery cells (or

RADIO-ELECTRONICS
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Fig. 3—Arrangement for measuring

light intensity, using selenium sun bat-

teries: a—series conncction for meters

having about 100 ohms resistance; b—

parallel connection for large-size meters
of lower internal resistance.

equivalent units) are connected to a
de milliammeter to provide a deflection
proportional to the strength of illumi-
nation. When the meter face is cali-
brated in terms of illumination (foot-
candles), we have a light meter.

For use with large-size demonstra-
tion type vtvm’s ¢such as the Sylvania
301" or Hickok 209A), the parallel con-
nection of Fig. 3-a works best and
delivers an output current of about
1 ma at roughly 100 foot-candles. When
using more sensitive portable type mul-
timeters, such as the Triplett VOM630
or Precision VOM120, follow the series
cell connection in Fig. 3-b. Here, as
shown in the output table, the source
impedance of the two cells in series
(100 to 120 ohms) offers a better match
for the approximately 100-ohm internal
resistance of the meter on its 0-1-ma
range, and supplies about 0.5 ma. The
portable type multimeter also provides
a more sensitive full-scale range of
50-60 pa which ean be put to good use
when measuring lower light levels,
such as room illumination.

The smaller portable type meters (up
to 4% inches) have more sensitive cur-
rent-measuring ranges (around 50 pa
full scale) compared to the more
easily seen large-size meters (generally
around 3 ma full scale). The problem
of choosing between the two conflicting
advantages is one that arises repeated-
ly in classroom demonstrations. One way
to take advantage of the greater sensi-
tivity of the smaller meter is to arrange
a system for projecting the reading on
a screen. Another way, better from the
standpoint of a simple uncluttered
demonstration, is to have one student
call out the readings to the class. Still
another method is presented in a later
part of this experiment, where a simple
transistor amplifier is used to amplify
current readings, so they may be dis-
played on larger but less-sensitive
reters. I prefer the amplifier method as
it is then possible to use the larger-size
instrument.

Comparing light sources
Two light sources can be compared

The Sylvania 301 vtvm (6-inch) includes ma
ranges. Thourh discontinued, quantities still re-
main to be liquidated. (Terminal Radie Corp.,
85 Cortlandt St., New York, N.Y., and several
mail-order houses.)
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by the circuit arrangement of the pho-
tometer, shown in Fig. 4. The two se-
lenium (B2M) photocells are connected
back to back (in series opposing) to
the indicating zero-center meter. Since
current generated by one source opposes
current generated by the other, illumi-
nation from each source will be equal
when the meter is brought to center-
zero balance by varying the distance of
the unknown source from its photocell.
The ratio of the candlepower of the un-
known source to that of the known
source is then found by applying as
usual the inverse-square law.

Relay systems

Light controlled relay systems are
greatly simplified by selenium photo-

STANDARD CANDLE OR LAMP OF
CANDLE-POWER UNKNOWN cP
LAMP PHOTOCELLS PLACED

\ BACK-TO-BACK

1]
[V 17

2 SELENIUM a
PHOTOCELLS

+

Fig. 4—Selenium
photocells arranged
as photometer for
comparing source
candlepower: a—
physical setup; b—
circuit connections,

ZERO-CENTER DC
A OR MA METER

cells. The circuit shown in Fig. 5 uses
two small B2M cells in an arrange-
ment that would automatically turn on
room lights as evening approached, and
would also automatically turn the room
lights off as the morning became light
enough. The current generated by the
two cells in series serves as the input
to a simple transistor amplifier that has
a quiescent collector current of about
0.8 ma through the relay coil, when the
photocells are in the dark (simulated
by interposing a cardboard to block off
the light from the cells). In the dark
condition, the relay drops out (Fig.
5-a) and one set of its spdt contacts

connects the battery to the white lamp. -

When ordinary room illumination (sim-
ulating the approach of daylight)
reaches the cells, the generated current
adds to the transistor’s base bias, caus-
ing the collector current through the
relay to increase to about 1.2 ma, ex-
ceeding the relay’s pull-in requirement.
As a result, the other set of contacts
lights the red bulb, indicating the
switched-over condition. The relay used
here (Allen D. Cardwell model BK-7-B)
is a very useful one for this type of
experiment because its pull-in current
is adjustable from about 0.75 to 1.25 ma
with corresponding dropout values.

(The BK-7-B has long since been dis-
continued by the manufacturer and is
available only through Relay Sales Ine.,
Box 186, West Chicago, Ill. and other
firms specializing in surplus military
electronic equipment and components.
It has a 4,500-ohm coil.—Editor)
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Output of 2-Cell Arrangement
(see Fig. 3)

Hlumination at 100 foot-candles.
Internal resistance approximately 50 to €0 ohms,

each cell.
Meter J Current
(load) Source {ma) of
resistance [Impedance | Combi-
Connection (ohms) (ohms) nation
Parallel | |
(large-size meters, | 30 25 t0 30 |about
0-3 ma full scale) | | 1.0
Series |
(portable meters, | 100

100 to 120 | about
0-1 ma full scale) | l0.s

The action of the simple transistor
amplifier used here illustrates how
easily the small current from the photo-
cells can be amplified to produce a much
larger current output. The low source
impedance of the cells is a good match
for the transistor input resistance.
When the load impedance (relay or
meter) is of the same order as the
transistor output resistance, current
gains from 10 to 50 are obtained with-
out difficulty. The circuit works well,
without complications, with a collector
supply of around 3 volts with loads in
the neighborhood of a few hundred
ohms. (In this case, if the amplifier is
used to actuate a meter, the simple com-
ponents can be mounted on a board

fitted directly over the meter ter-
WHITE LAMP
LT
—
+Lamp— |
RED LAMP
o C (2]
e
PHOTOCELL WHITE LAMP
(DARK )
—6-9V
RED LAMP LIT

@_PHOTOCELL 5

{ILLUMINATED)

QR ADJUSTED WITH PHOTOCELL DARK TO GIVE
ABOUT .8 MA COLLECTOR CURRENT { RELAY
DROPPED OUT)

QO PULL-IN VALUE OF ABOUT IMA {CARDWELL

MODEL BK-7-B)

Fig. 5—Secnsitive light-controlled relay
using transistor amplifier. During the
night (photocell dark), relay remains
dropped out (a); daylight illuminates
photocell, causing relay to close (b).
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minals.) By raising the battery volt-
age to 9 or 12, resistance loads of a
few thousand ohms can be accommo-
dated.

Motor-speed indicator

An indirect use of the photoelectric
effect—to give audible indication of
motor speed—is shown in Fig. 6. This
example illustrates the general action
of a photocell as an ac transducer, by
forming an ac signal from the varia-
tions in the light falling on the cell.
Once the variations in the incident light
have been converted into an ac signal,
it then becomes a simple matter to use
the amplified signal, either making it
audible in a loudspeaker or displaying
it on a scope. Operation of the tran-
sistor amplifier in producing amplified
voltage variations for this purpose is
similar to its previous function as a
current amplifier. The main difference
lies in the choice of a higher value for
the load resistor. As a result, small
current changes in the collector circuit
produce an output consisting of com-
paratively large voltage variations,
which make up the ac signal output.

Invisible light

All the preceding experiments use the
visible portion of the radiation spec-
trum. This spectrum also includes in-
vible radiations (ultra-violet and infra-
red) on either side of the visible light
range. Fig. 7 shows a graph of rela-
tive spectral response. It clearly de-
picts how the eye of a standard observer
provides a substantial response only to
the visible portion from the short-wave
violet end (around 450 millimicrons)
to the long-wave red end (around 650
millimicrons), centering in the yellow—
green region between. Response of the
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Fig. 6—Converting motor speed into an

electrical system by using transducer

action of photocell: a—apparatus setup;
b—circuit diagram.

photocells covers a much wider range
than the eye. In the shorter wavelength
or ultra-violet region, the selenium
photocell has the better spectral re-
sponse, making selenium a better de-
tector in the invisible ultra-violet re-
gion (down to about 300 millimicrons
[mu]). Conversely silicon photocell re-
sponse extends well into the infra-red
region, making detection of infra-red
radiations possible all the way out to
approximately 1,100 mg, with a broad
peak centering at 800 mg, where eye
response is practically nil.

For detecting ultra-violet rays with
selenium (B2M) cells, numerous ultra-
violet sources and visible light filters
are available. A very convenient source
is the General Electric Purple-X, a

SELENIUM PHOTOVOLTAIC CELL

RELATIVE SPECTRAL RESPONSE

600

250-watt bulb (catalog #250A21-60)
(available from Hudson Specialties Co.,
160 W. 14th St, New York 11, N. Y.).
This bulb operates at a high tempera-
ture and is intended for intermittent use
only (rated for 50-hour life at 115
volts, used 5 minutes on and at least 10
minutes off for cooling). It produces
substantial ultra-violet radiation, with
only a small amount of visible purplish
light which is easily filtered out. It
screws into the standard-base socket
of a photo-flood reflector. The reflector
must have a porcelain socket to handle
the heat generated.

Infra-red rays are best detected by
silicon solar cells (model S1020, Inter-
national Rectifier Corp., each individua!l
cell having dimensions of 1 x 2 em, or
equivalent units)., The most convenient
sources of infra-red radiation are the
reflector type heaters designed to give
more heat than light. Filters for infra-
red transmission are harder to come by
than the ultra-violet ones. However,
use can be made of the opposite effect
—ordinary transparent materials are
opaque to infra-red radiation.

Electrical resonance

The effectiveness of a conventional
demonstration of series resonance at 60
cycles can be considerably enhanced by
using a large-size high-impedance vtvm
and large-screen oscilloscope as the in-
dicating elements. A setup of a com-
monly used resonance board combined
with these indicating instruments is
presented in Fig. 8-a.

The resonant point is reached by
varying the inductance of coil L, raising
or lowering its movable iron core. When
its reactance (X.) equals that of ca-
capacitor Xo, the lamp lights, indi-
cating maximum current flow. At this
time, a resonant voltage rise appears
across C. It will be greater than the in-
put voltage by a factor that is the effec-
tive Q of the circuit. With the lamp
taken out of the circuit to improve cir-

APPROX SOLAR

ENERGY DISTRIBUTION

N _SILICON SOLAR
¢ ceLL

700 800 900 000 0O
A -MILLIMICRONS
a

Fig. 7—Silicon solar-cell data: a—relative spectral response of silicon and selenium
photocells; b—typical electrical characteristics of silicon solar cells for maximum
power transfer. (Ratings are for International Rectifier Corp. units.)
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Fig. 8—Electrical resonance: a—series

resonance; b—parallel resonance. Both

are obtained by raising or lowering
movable iron core in inductor L.

cuit Q, and an input of around 100 volts
applied to the components as shown,
there should be no difficulty in obtaining
around 500 volts across C (indicating
an effective Q of about 5). When the
ordinary dynamometer type of ac volt-
meter (with an impedance of 100 ohms
per volt or less) is used, the loading
action of the voltmeter across capacitor
C will often pull the voltage down to
so low a value as to hide completely the
effect of the resonant voltage rise we
are attempting to show. (Caution: Be
sure not to exceed the scope’s input
voltage rating. Also, remove any resid-
ual charge on the capacitor after the
power plug has been disconnected.)
The new connections of the circuit
board to show parallel resonance at 60
cycles are shown in Fig. 8-b. Here, the
presence of minimum line current at the
resonant condition can also be demon-
strated in a more effective manner than
usual by taking advantage of the vtvm'’s
low-range high-sensitivity capabilities.
At the same time, the oscilloscope am-
plifiers provide sufficient sensitivity to
allow the waveforms to be displayed as
the voltage drop across the lamp de-
creases to a minimum and then rises
again on the other side of resonance.

About the references

The references listed in the first
article are repeated here. An additional
one has been added to aid professional
workers and others who wish to pursue
this investigation. Readers are invited
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dressed to the author, in care of RADIO-
ELECTRONICS), particularly concerning
instances in which electronics has proved
its usefulness in the classroom.

Demonstration Experiments in Physics, edited
by Dr. R. M. Sutton, McGraw-Hill, 1938,

S. D. Prensky, Experiment Manual for Elec-
tronie Demonstration, Radiolab Publishing, 1946.

First Annual Report of the Physical Science
Study Committee (1957-58), Dr. Elbert P. Little,
executive director ; PSSC, 94 Massachusetts Ave.,
Cambridge 39, Mass.

Rider and Prensky: How to Use Meters, {2nd
edition), J. F. Rider Publisher; scheduled for

1958.

Radio & TV Test Instruments, Gernsback
Library No. 49, 1957.

R. P. Turner, Basic Electronic Test Instru-

ments, Rinehart Books, 1953.

Terman and Pettit; Electronic Measurements,
McGraw-Hill, 1952,

John Sasuga, Photocells and Sun Batteries,
International Rectifier Corp., 1956. END
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ROAD TO UNIVERSE OPENED

ADAR contact with Venus, first
achieved Feb. 10 and again Feb. 12,

1958, extended the range of radar to 28
million miles, more than 100 times the
previous record, giving man his greatest
dx. The contact gave us more accurate
information on the size of the solar
system, and may give us information
about the surface of the planet.

The contact was made by scientists of
the Massachusetts Institute of Tech-
nology Lincoln Laboratory, using equip-
ment never before employed for radio-
astronomical purposes and introducing
techniques hitherto quite foreign to
radio communications.

Most conventional of the apparatus
was the high-power radar at Millstone
Hill, Westford, Mass. (pictured in this
magazine March 1958, page 58). Built
for special precision work, it beamed a
265-kw signal in the 300-500-me range
from its 84-foot parabola with extreme
accuracy toward Venus. Of all this
power, only about a % watt reached the
planet and about a billionth of that ar-
rived at the antenna on the return trip.
The signal was so fantastically weak
and buried so deep in noise no ordinary
means of detection could lift it out. Two
special techniques were required to re-
cover the signal.

First step was maser amplification.
The maser, first developed by Professor
Townes of Columbia (RADIO-ELECTRON-
1cs, June, 1955), adds practically no
noise to the signal while amplifying it.
A solid-state maser (using a crystal in-
stead of Townes’ gas chamber) operat-
ing at 2° Kelvin (about-—450° F) added
as much to the received signal as would
a fourfold increase in transmitter
power, with ordinary amplification.

Even after maser amplification, the
signal was so buried in noise that in-
dividual pulses could not be recognized.
The scientists turned to the digital
computer to “take over virtually all the
functions usually performed by radio
receiver circuits.”

The signal, a train of radar pulses
sent at the rate of 30 per second, was
recorded for analysis by the computer.
Certain pulses were deleted in a con-
trolled but irregular manner to “code”
the signal and make identification
easier. To increase accuracy, a long
sequence was transmitted—a series of

50 msec

MAXIMUM CORRELATION

A PREDICTED POSITION OF

/ /\
v \ N
CROSSCORRELATION FOR OBSERVATION OF FEBRUARY 10,1958

28msec

] PREDICTED POSITION OF
MAXIMUM CORRELATION
m— \ _

_____ o E 7\ ; ;\/
CROSSCORRELATION FOR OBSERVATION OF FEBRUARY 12,1958
The chart that showed, with less than 1
chance in 10 million of error, that a
Venus contact had been made.
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The maser is said to look “like some-
thing out of Hades—a big thermos bot-
tle with wires coming out and ligquid
helium bubbling and fogging over.”
Here it is withdrawn from its tempera-
twre-conditioning chamber. The flat
erystal in the frame at the bottom of the
rod does the actual amplifying.

8,000 pulses, lasting 4% minutes, or to
within % minute of the time the first
return pulse was expected.

The statistical method of detection
used is best explained by the Lincoln
Laboratory report: “The known pulse
pattern of the transmitted signal was
compared to the noisy and irregular
fluctuations of the received signal. At
each time when a pulse is expected to be
present, the received signal should be a
tiny bit stronger than it would be in the
absence of a pulse. No single pulse
makes enough impression to be meas-
ureable individually, but the total of
thousands of such tiny coincidences is
added (or integrated) to give.a resuit
that can be observed and measured.”

Several months were required for
this work. The entire 8,000-point pat-
tern was matched some 600 times, as
one pattern was shifted step by step
with respect to the other. The result
was the curve shown.

The byproducts of this spectacular
accomplishment will be as useful in
astronomy, missiles and space travel as
in radio and electronics. The distance of
Venus has been determined within pos-
sibly 100 miles. Astronomical methods
over the same distance would yield an
uncertainty of about 50,000 miles. This
greater exactitude will make it possible
to plot courses for interplanetary
rockets, and may stimulate the launch-
ing of one toward Venus next fall. We
know also that it is possible to send and
receive radio signals over interplane-
tary space, a necessity for space travel.
We have learned something about the
mysterious surface of Venus, though so
far it is so combined with information
on the rotation rate of the planet as to
be not immediately useful. END
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By JA&S A.’ﬁcROB RTS

SINGLE inexpensive transistor
operates this simple rain re-
lay. The remaining parts are
few and inexpensive. Power is

supplied by a bell transformer, whose
bell may be used as an alarm if desired.

A slight modification converts the
device into a very sensitive humidity
relay. (However, the required sensing
unit is comparatively expensive.) It can
operate an alarm or turn on either
humidifying or dehumidifying equip-
ment in damp basements, fur storage
vaults, shoe factories, ete. Such indus-
trial applications will require a sep-
arate transformer and relay to handle
motor starting power and similar con-
trol currents which may exceed the
ratings of the sensitive relay’s contacts.

Circuit description

Fig. 1 is the circuit of the rain alarm
unit. Most connections are made to the
terminal strip. About 12 volts ac from
the bell transformer is supplied to ter-
minals 2 and 3. Diode D1 rectifies this
and capacitor C1 takes care of the fil-
tering. Energizing the relay furnishes
ac power to the house bell or other de-
vice, such as a low-voltage lamp or an
auxiliary power relay connected be-
tween terminals 1 and 2.

The voltage-divider network R4 and
R5 is chosen so about 1.1 ma passes
through the relay which pulls in at
1.4 ma. When current is increased due
to reduced resistance between termi-
nals 4 and 5 on the terminal strip, the

control
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SENSING ELEMENT
(SEE TEXT) 0-12V

Rl—pot, | megohm, miniature (Lafayette YC-38
or equivalent)

R2—100,000 chms

R3—sensing element (see text)

R4—t megohm
R5—1,600 ohms
R6—100 ohms

All resistors Y,-watt 10%,

CI, 2—10 pf, 15 volts, miniature electrolytic

DI—IN34-A

RY{—5,000-ohm coil, pull-in at 0.25 ma
(Lafayette F-260 or equivalent)

T—bell transformer; primary, 117 volts;
secondary, [0-12 volts

Y—2N 107 {G-E)

Terminal strip, 5 screw fugs

Case, plastic, 3% x 2% x |

Miscellaneous hardware

For the humidity alarm an El-Tronics humidity
sensing element is required.

Fig. 1—Circuit of the rain alarm or
basic unit,

R2 R4 Rl DI v

FEasily built one-transistor rain alarm
can be modified to act as a humidity

Is the trigger

relay closes. Capacitor C2 helps pre-
vent chatter.

R3 is the sensing resistance. It is
merely two 6/32 nuts and bolts mounted
an inch apart on the plastic case in
which the relay is shipped. The plastic
case is mounted so that it will be wet
by the rain. A single woodscrew holds
it to any wood surface while a machine
screw or stud will do for metal sur-
faces. When dry, the resistance between
the screw terminals (R3) is nearly
infinity. When thoroughly wet, RS
drops to about 10,000 ohms. The sen-
sitivity of R3 in controlling base cur-
rent is limited by the 1-megohm po-
tentiometer (R1) with a protective
100,000-ohm series resistor (R2). (Do
not omit the series resistor or misad-
justing pot R1 will burn up the tran-
sistor.)

Some readers may wish to adjust the
pull-in sensitivity more closely. If so,
replace R4 (1 megohm) with a 500,000-
ohm pot and a 470,000-ohm series re-
sistor to prevent transistor damage.
Reducing the resistance will increase
relay coil current.

Humidity sensing and control are
taken care of by the modification shown
in Fig. 2. The sensing element is
mounted above the 6/32 terminal
screws by two 2/56 machine screws and
nuts (see photos). Since this sensing
unit must be used on ac to avoid polar-
ization effects, the circuit differs from
Fig. 1.

An additional diode D2, capacitor C3

EL-TRONICS
- SENSING

[ y
TERMINAL STRIP |

At the left, the basic rain alarm in its plastic ease. As shown
in the center photo, most parts of the simple unit are con-
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terminal
midity-sensing element connects across rain-sensor contacts.
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strip and at the right the hu-
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and resistor R7 are connected as shown
in Fig. 2 to the terminal strip. These
components rectify ac to control the
transistor’s base current. Terminal 5
remains the switch leg but the sensing
element’s supply is taken from termi-
nal 2 instead of terminal 4. That is,
terminals 2 and 5 are the input control
switch legs while 1 and 2 remain the
output to a bell, light, etc.

Let's put one together

Drill holes for mounting the termi-
nal strip, enlarging them with a file or
reamer to the proper size. Drill two
holes for mounting the relay but defer
niounting it until all connections to it
have been soldered. Capacitor C2 is
mounted across the coil contacts with
its positive lead left long for tacking to
the transistor’s collector. The transistor
is mounted last, with spaghetti over its
leads to prevent possible short circuits'.
Use a pair of pliers as a heat sink when
soldering (tacking) the leads of the
transistor. Take similar precautions
while soldering diode and miniature
capacitor leads.

The remainder of the work is shown
in the photos. A lug under one of the
terminal strip’s mounting screws is
handy as a tie point for the humidity
relay version. The unit’s plastic case
may be mounted with a screw through
its rear cover in some convenient loca-
tion.

Final tests and adjustments

The unit may be tested by connecting
a 12-volt transformer to terminals 2
and 3 of the terminal strip and a 12-
volt lamp to terminals 1 and 2. A
moistened finger across terminals 4
and 5 should trip the relay and light
the lamp. The unit’s sensitivity is set
with pot R1 so a moistened finger will
not fire the relay but a very wet plastic
surface between the screws on the sens-
ing element’s case will trip it.

In the humidity version, blowing on
the sensitive element will give the effect
of about 90% relative humidity. The
amount may be varied by blowing from
a greater or lesser distance.

The humidity version may be checked
with the proper humidity as shown by a
hygrometer. With a more humid at-
mosphere, the relay will close. Ac-
complish this artificially by a long sin-
gle breath on the sensor element.

The preceding hookups presume that
too much dampness is not wanted. The
opposite is true in places like leather
goods stores and factories. Too dry an
atmosphere (excessively low relative
humidity) will extract the natural
moisture too rapidly from leather and
cause cracking. The circuit can be modi-
fied to work the opposite way, as the
partial schematie of Fig. 3 illustrates.

In normal operation for this work,
the relay is energized with the moving
contact against the No contact which
will drop out with too low a humidity.

1The transistor’s base is internally connected
to its shell. Shell must not touch other exposed
wiring and contacts.
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SENSING UNIT [EL-TRONICS)

Fig. 2—DModified cireuit used for hu-
midity sensing.

As shown, the wire from lug 1 of the
terminal strip is rerouted to the NcC
contact of the relay. It will now turn
on a humidifier. Fig. 3 shows an ex-
ternal power relay connected to control
large currents that may be needed in
such an application. .

Resistor R5 is disconnected from the
normally closed (NC) relay contact and
grounded directly (to B plus). This
eliminates the hold action of this resis-
tor, which is not wanted for this appli-
cation.

Resistor R4 is broken into two parts.
One is a 470,000-ohm fixed resistor
(R4-a), while the other part is series
pot R4-b used to adjust base current.
Independent adjustment of base cur-
rent is desirable in this application.

In operation, the desired humidity
is obtained as measured by a hygrom-
eter or other humidity-measuring in-
strument. The device is hooked up and
the new pot (R4-b) is adjusted so the
relay pulls in at the desired level. Use
a pilot lamp across terminals 1 and 2
to check this action. Allow about 15
minutes to elapse. (The sensing ele-
ment will reach stability in this time
interval.) Then rotate pot R1 until
the relay drops out. Reset R4-b to pull
in again. Cut out a little of R1’s re-
sistance. About a tenth turn backward
of R1 is normal for most cases.

ELECTRONICS

No provision for shutting off the
alarm has been made. A switch in the
power supply lead (either one) will do
this. In special applications, the switch
may have to cut off the bell or con-
trolled device too. For rain alarm duty,
a switch in the lead to the sensor (R3)
may be all that is needed.

The sensitive relay’s contacts should
not break more than about 0.5 ampere
intermittently. Less current is per-
mitted for continuous duty. Use a
power relay with a 6-volt coil connected
across terminals 1 and 2 for heavier
loads. The power relay’s coil should not
take more than 0.25 ampere.

The sensitive relay can be adjusted

BASE CURRENT_ADJ

SENSITIVITY
Rl v

2N1o7

6V PWR
RELAY

RY2

Fig. 3—This circuit reacts to too little
humidity.

for a longer hold-in time if required.
Simply bend the No contact to provide
a greater spacing. Do not overbend so
that the relay fails to release. Ordi-
narily the spring tension will never
require adjustment unless the relay
does not pull in with about 7 volts
across its coil. If this should happen,
bend the clip on the relay body holding
the spring until pull-in occurs at 7
volts de. In checking, be sure the spring
seats in its slots on both the armature
and the spring clip—the little grooves
pointing to the rear. END

A-Bomb Proves Earth’s Magnetic Field

AST fall’s Navy-conducted atom bomb

tests over the Johnston Islands, and
Project Argus showed nuclear deton-
ations at high altitudes produce tre-
mendous flashes of radiation affecting
radio frequencies globally. The low-
yield atom blasts (kilotons; warheads
are usually megatons) were set off 50
to 300 miles up, where there is near-
perfeet vacuum.

Auroral displays and magnetic storms
were created artificially for the first
recorded time. One aurora was ob-
served 2,000 miles from the blast which
caused it. Much was learned about
characteristics of electronic emissions
in space, and behavior and intensity of
radiation bands which normally sur-
round the earth. These bhands are a
present obstacle to manned space flight.

WwWWwWWwW.americanradiohistorv.com

Authorities term the tests, involving
thousands of men, one of the most im-
portant scientific experiments yet con-
ducted. They verified the theory that
magnetic lines of force extend from the
earth into space, especially at the poles.
Data were collected from ion-chamber
readings of satellite Explorer IV, which
“mapped” the lines of force when going
through the bands of electrons acti-
vated by the radiation flashes and
trapped in magnetic force fields.

It was found that some frequencies,
especially around 20 mec, were severely
disrupted and even blanked out for
hours. Some frequencies everywhere
were adversely affected. The project
also provided data affecting develop-
ment of the ballistic missile warning
system (BMEWS).

49


www.americanradiohistory.com

UPI Photo

ENDLESS TAPE-CAR-
TRIDGE player plugs into
any stereo disc set, plays up
to 2% hours and continues
to play until cartridge is re-
moved from player. Mobius
loop (made by giving one
tape end a half-turn before
connecting the ends) allows
both sides of tape to be coat-
ed and recorded. Player in-
cludes dual transistor pre-
amps, feeds any two-channel
system. Cartridges available
in three sizes, from 5 x 4 up
to 8% x 7% inches. Made by
Stereophonic Automation
Corp., Skokie, Ill.

ATOMIC KNIFE (RADIO-ELEC-

& TRONICS March, 1959; page 12) is

seen in operation here. Two nerve tracts

-~ in the brain of the patient are being

severed without an incision, by a pow-
erful beam of protons from a synchro-
cyclotron. To prevent damage to other
parts of the brain, beam direction was
shifted 20 times, each projection being

§ only 1/20 of the strength required to

do the job. Thus, the full beam was re-
ceived only at the focal point, where
the beams crossed. Prof. Lars Leskell

- (left) is shown making adjustments. He

is assisted by a man identified only
as “Professor Einstein of the United
States.” The actual operation was di-
rected from a distance by television, to
reduce radiation hazards to operating
personnel.

NEUTRONIC SCALE tiat can weigh anything from a pocket watch to a
freight train is Jdemonstratec herz in a vorking model of the New York Central’s
nuclear scale. The model will be shawn at the US Atomic Energy Commission’s
nuclezr eriergy exhibit at Tokys. Gamma rays are emitted from a radioactive
sourcc tnder the track, pass thrugh the car to a scanning bridge directly above.
Each car abscrbs a certain amount of -he rays, according to the density of its
contents, end the results—espraszed :n tns—are shown on the large indicator to
which Richard Shackson, New Tork Central research engineer, is pointing.

UPI Photo

HEART-BEAT counter, con-
structed in their spare time by
a group of Illinois Bell tele-
phone engineers, supplies valu-
able diagnostic information to
physicians. The device can be
worn during ordinary daily ac-
tivities. Miniature batteries and
transistors are used in the pick-
up device, and the indicator is
a discarded wristwatch which
advances 1 minute for every
300 heartbeats. Its driving mo-
tor is a small relay type device.
The engineers are members of
an organization called SAVE
(Service Activities of Voluntary
Engineers) which works with
University of Chicago medical
researchers.
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By GEORGE FLETCHER COOPER

OOKING through a magazine the
other day, I came across an arti-
cle by what I like to call one of
the wide boys. There are, said the

author, excellent reasons for making
audio amplifiers with flat responses
from 10-100,000 cycles. The fine per-
formance of many modern amplifiers is
possible because of this extreme band-
width. Well, there’s a queer thing for
a man to be sayving, thought I. Why
would he be writing the likes of that?

I don’t believe a word of it.

The only reason why amplifier B is
claimed to be flat from 5-150,000 cycles
is because amplifier A is claimed to be
flat from 10-100,000 cycles.

It is now about 20 years since I first
got mixed up with this business which
is now called hi-fi. In those days the
pace was set by the broadcasters in
countries where broadcasting is run by
the Government. There are several ex-
planations of this: the engineers were
not spending their own money, they
were there for life; or maybe the lis-
teners were responsible—there’s noth-
ing like paying a tax to make you
shout if you don’t get what you want.
I leave you to choose the answer you
like, but the specifications some broad-
casters wrote made commercial audio
look like the old string telephone.

The last 10 years have seen home
equipment catching up with, and pass-
ing, the equipment at the source (re-
cording and broadcasting studios). To
my mind, the chase after performance
figures has gone so far that we are
now wasting a great deal of time hunt-
ing performance for its own sake.
(This view will, I am sure, attract a
lot of surplus indignation. Readers
who feel strongly about it are at liberty
to soak the whole magazine in gasoline
and burn it under their television set.)

The purpose of this article is not
merely to sling a small piece of mud
at someone else; it is to justify the
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use of a restricted bandwidth and to
explain the special conditions needed
to allow it to be used. Let us start out
by seeing what we listen to with our
hi-i machinery. The IT&T Reference
Data for Radio Engineers, third edi-
tion, page 526, (fourth edition, page
871) ; Ghirardi’s Radio Physics Course,
page 16, and other texts show that, if
you forget a few keys way down on the
left-hand end of the piano, 40 cycles
is about the limit for strings and wind
instruments. I suppose that there is
really no limit to what an organ builder
might do. But there is some very in-
teresting work by Helmholtz, showing
that if yvou leave in all the overtones
you think you hear the fundamental.
I would also point out the equal-loud-
ness contours (Reference Data for
Radio Engineers, IT&T, third edition,
page 532; fourth edition, page 878)
which show that, unless the very low
frequencies are at pretty high inten-
sity, you don’t notice them anyway.

Around 15,000 cycles, too, the ear
starts to go on strike. Quite a lot lower,
the books say, it loses the idea of pitch.
I don’t know how true this is, because
I’'ve just bought a dog whistle (the
physics books call it a Galton whistle)
and I can hear the effect of tuning it
even though it is up near the limit of
my aging ears. Another important
factor often overlooked is that the ear
acts as a demodulator at frequencies
well above the audible. As you know,
some multiplex stations put out a 32-ke
subcarrier with modulation on it and
my guess is that, if you pumped this
out loud enough, you would start to
hear the modulation—if you didn’t go
to bed with a splitting head first.

Why exceed 15,000 cycles?

There are probably other reasons
why sounds above 15,000 cycles don’t
matter—things like the way in which
they will not go round corners so you
must keep your head still to avoid enor-
mous changes in apparent level. I don’t

www.americanradiohistorv.com

AUDIC—HIGH FIDELITY

According to some people we
need 10-100,000-cycle flat-re-
sponse amplifiers. the

viewpoint of a 30-12,000-cycle
man

Here's

think they matter overmuch, because
most practical microphones don’t cover
these fantastic bandwidths.

The microphone designer is fighting
a constant battle against the conflict-
ing ideas of sensitivity and bandwidth.
All microphones depend on moving
something in a field of some sort. It
may be the movement of a diaphragm
carrying a coil in a magnetic field; it
may be a combined diaphragm and
single-turn coil, the ribbon, or it may
be a conducting diaphragm in an elec-
trostatic field. But the air vibrations
must shift some sort of mass in a
strong linear field. The lower the fre-
quency the bigger the shift, as we know
from our loudspeakers.

The microphone designer has another
problem, too. Look in your local sta-
tion’s studio or even watch television
closely, and you will see that the micro-
phones spend a lot of time being swung
through the air on the end of long
fishing rods. To the microphones it
makes no difference whether the air
moves past the ribbon or the ribbon
past the air—as soon as there is rela-
tive movement it looks like part of a
low-frequency sound. Obviously there
is no room for the ribbon to bow out
an inch or two, even at 1 cycle and, if
it did, the intermodulation caused by
field nonlinearity would be colossal.
The microphone designer puts in wind
shields to make sure that the mike does
not pick up the very low frequencies.

At the high-frequency end we run
slap up against the polar diagram of
the microphone. At 13,000 cycles the
wavelength in air is just 1 inch. A
small microphone diaphragm is start-
ing to have quite a tricky polar dia-
gram. You may feel that, if you are
prepared to use two loudspeakers, you
can’t see why the program originator
shouldn’t use several microphones. But
there is already so much discussion
about microphone techniques for or-
chestral work that twin-channeling
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AUDIO—HIGH FIDELITY

Fig. 1—

Response of
“inexpensive

100" 200

doesn’t seem to stand even a chance.

That is part one of the “Watch That
Bandwidth” ecampaign. Now let’s look
at the loudspeaker for a moment. We
connect our bat’s ear amplifier to the
record player. We have talked our-
selves, I hope, into the belief that the
disc or tape hasn’t had any of these
very low frequencies put on to it. If
it had, my guess is they’d overload it
to an intolerable extent, but, of course,
there is the pre-equalization curve. Our
old friends Rumble, Mumble and Wow
must not be forgotten. Any motor
noises in the 1-20-cycle range will
swing that loudspeaker cone over a
very wide range. The next chance you
get, take a look at one of the drive
units used to make vibration tests on
equipment for aircraft. Whether it’s
out on the swing or in on the swang,
the coil will be well away from the
linear field. You will hear only the
distortion, though, because you can’t
hear 10 cycles until it knocks down the
cups in the kitchen.

Here comes feedback

That is part two of the “Watch That
Bandwidth” campaign. The next step
is to see why this wider-than-wide atti-
tude has grown up. Once upon a time
there were three small boys called
Nwvyquist, Bode and Black. Even before
that, there was Routh, and even ear-
lier James Watt. It was, 1 suppose,
Watt who started it all by tving that
lid on the kettle, because his steam
engine had a governor and governors
are just feedback paths. Anyway, by
the time all these small boys had grown
up and started writing technical pa-
pers, there we were with negative feed-
back on our hands.

Negative feedback was going to be
the answer to all our problems. Twenty
vears ago, when you built a studio
amplifier you built it flat. You used
enough iron in the transformers (you
used the best iron, too) and you were
not mean with the interstage capaci-
tances. Maybe the distortion went up
to 1% at full output, but it went up
fairly smoothly and frequency re-
sponses were pretty good. But with the
use of feedback round several stages,
including the output transformer, some
odd things began to happen.

Suppose you build an amplifier with
a nice cheap output transformer which
is 15 db down at 50 cycles and at 9,000
cycles. Suppose also that to save any
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worry you use nice big coupling capaci-
tors and a low-capacitance structure
for the output transformer. You may
finish up with a frequency response
(curve A) like the one shown in Fig.
1. You will not sell many of these,
but it is a very easy matter to put on
18 db of feedback. If you do this, you
will get a fairly flat-looking response
(curve B). This I have calculated by
the methods described in a good little
book called High-Fidelity Cireuit De-
sign (Gernsback Library No. 56). This
new frequency response doesn’t look too
bad, at least by the standards of the
old response. Feedback, you might say
to yourself, is wonderful.

Take a closer look, however, and
things are not so good. At 35 cycles
the response is 18 db down (curve A)
due to using a cheap output trans-
former. The output stage is presum-
ably given the optimum load at the
center of the band, so that at 35 cycles
it has only one-eighth of the optimum
load, and what the tubes see is almost
pure reactance. To get any power into
the load itself the tubes have to deliver
8 times the current swing you’d expect.
Distortion will be terrible. Even at 200
cycles the shunt reactance of the trans-
former is demanding current, current
which must be supplied by the tubes in
addition to the useful output.

Yes, you may say, but we can toler-
ate a bit of extra distortion because
the feedback will cut it down. At 100
cyveles we have 10 db of feedback, so
that we can divide the third harmonic
of 30 cycles by 3. First of all, in this
particular example, it would not just
be a question of a small amount of
extra distortion. We have already seen
that, if we are to do any good by re-
producing low frequencies, we must
reproduce them at a fairly high level.
Otherwise we shall not hear them, and
we might as well filter them out and
use a cheaper speaker. It follows, then,
that distortion will be high. But, as
soon as we come to high-distortion
situations, we meet a rather odd effect
with negative feedback—it doesn’t seem
to work according to the book.

This is an interesting effect which I
should like to discuss in detail in an-
other article. The object of discussing
it in full is to be sure that the approxi-
mations I am about to make are fair,
but here, I’'m afraid, you must just take
my word for it. Suppose we drive one
tube in an amplifier right down to cut-
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off with a pure sine-wave signal. At
the tip of the sine wave, the tube is cut
off and obviously cannot be doing any
amplifying. The tube is also produc-
ing some distortion and, with the sim-
plifying assumptions we are making,
this distortion is all produced during
the cutoff time. This is very close in-
deed to the truth in an amplifier which
has a lot of local, stage-by-stage feed-
back. The distortion is fed back round
the loop and starts off through the
amplifier in just the right phase to do
some cancelling but, when 1t comes to
the tube which is cut off, it cannot get
through. And there you are with your
distortion nearly cancelled at the tube’s
grid, but still present at the tube’s
plate. Another way of looking at it is
to say that although the distortion is
reduced by a factor of (1 -+ AB), at the
critical moment A is zero and the dis-
tortion just is not reduced at all.

The simple proof that this discus-
ston is correct can be found by testing
any amplifier with and without feed-
back. Without feedback distortion rises
pretty smoothly as the output is in-
creased. With feedback distortion is at
first very much less, rises very slowly
and then shoots up to join the no-feed-
back curve when the amplifier is over-
loaded.

Intermodulation products

We can apply the reasoning to inter-
modulation, with some rather interest-
ing results. Suppose the typical cheap
amplifier of Fig. 1 has a 35-cycle input
and a smaller 1,000-cycle input. Inter-
modulation produces two extra fre-
quencies, 965 and 1,035 cycles. These
make the 1,000-cycle note, originating,
let us say, in an ocarina, sound very
harsh or muddy. But, you say happily,
there is lots of feedback around 1,000
cveles so it will not matter. This is a
very plausible argument which requires
very careful watching. At low levels
of distortion or intermodulation I must
confess I find it convincing and, until
I've done some mathematies, I shall not
be sure it is wrong. But going back to
our overloaded tube treatment, we see
that during the cutoff moment the
1,000-cvcle tone is also cut off. To the
ear it sounds as though an extra signal
consisting of short bursts of 1,000
cycles, in anti-phase with the existing
steady 1,000 cycles, had been added.
And these are added just at the mo-
ment when the signal fed back to clean
things up can’t get through.

“There’s glory for you!” said Humpty-
Dumpty. “There’s a nice knock-down
argument for you!”

“The question is,” said Alice,
“whether vou can make words mean so
many different things.”

My own guess is that if we work the
whole thing out in detail we shall find
that there is some truth in both argu-
ments, but that for practical purposes
we can regard the second one as being
nearer the truth, though on the pessi-
mistic side. All the reasoning applies
just as well if we consider the distor-
tion to originate in the output trans-
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former, where the high audio currents
we are demanding produce a collapse
of the inductance in current peaks.
Here, indecd, we can see that we vir-
tually short-circuit the output and, at
the same time, short-circuit the pickoff
for our negative feedback. No wonder
it does no good.

Roughly similar reasoning applies if
we consider what happens when we
apply two high-frequency tones, say
9,000 and 10,000 cycles. If the droop
is due to leakage inductance, the im-
pedance rises and we can't get the
volts. If it is due to capacitance, the
impedance falls and we can’t get the
current. Either way we are liable to
get a very easily heard 1,000-cvcle in-
termodulation tone. Harmonics as such
do not really matter, because they can’t
be heard, but these low intermodula-
tion tones may be more audible than
the original tone. So we can’t put up
with them.

This all boils down to: if you use
up the feedback in flattening a poor
response, you can’t expect it to help
yvou much with your distortion. In the
old days when the only figure quoted
was the 400-cycle distortion, the am-
plifier we have been considering looked
good. Feedback gave good distortion
figures, especially if you concentrated
on second and third harmonies. Feed-
back gave a flat response. When the
actual sound was not so good—well, it
must be the speaker or the record
player or the record or maybe you just
weren’t used to high quality. That’s
when we got all those tests to show
that most people really liked no bass
and no treble.

Intermodulation testing is expensive
but, when it started, a lot of people got
a shock. They discovered that they had
to make the basic amplifier flat over
the working band and use the feedback
just to cut the distortion. True high
fidelity was on its way in. Now if you
design an amplifier to be flat down to
30 cycles and then put on 24 db of
feedback, you will find that you have
finished up with something which is flat
down to below 5 cycles. If you design
the amplifier by itself to be flat up to
10,000 cycles, adding feedback will
probably make it flat up to 100,000
cycles. Tt looks good to put these figures
in a sales pamphlet. One came to me
today claiming a flat response to 25,-
000 cycles (within 1 db) and, if you
look through the advertisers’ claims,
you will find 5-50,000 cycles is not un-
common.

This wide-band response is very use-
ful in the experimental laboratory, and
there are customers who buy amplifiers
just to get the out-of-audio response.
No manufacturer will turn them away
unless he has to, so as no audio fan
demands a limited response the am-
plifiers get wider and wider. The man
who wants just to listen to the output
of his amplifier is being sold something
he doesn’t need. Worse, it may be do-
ing harm to the quality of his repro-
duction because any inaudible input
will help to overload the amplifier and
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Two
amplifier’s overall response drop off at
low frequeneies.

the speaker system and thus modulate
the music he can hear with these out-
of-band signals he can’t hear. Even
though noise power is law, why put out
5-10 times as much as you need, for
noise is proportional to bandwidth.

What do we want?

What do we really want? The answer
is pretty clear. We want an amplifier
with a frequency response which is
flat before feedback—say 3 db down at
the ends—from 30 cyecles to perhaps
15,000 eycles. It would not matter too
much if this were pulled down to 12,000
cycles because there is never much
power up there. Then we want to add
feedback and keep the response pretty
flat over this frequency band, but
drooping away at both ends. This can
be done in either of two ways, or in
both. One way is to build some sort of
filter network at the beginning or end
of the chain, and I don’t think very
much of it though, if you have a low
gsource impedance to deal with, the
input transformer can be made to do
this job.

The best way to get the response we
want is to build it into the feedback
path. We don’t want to put out any-
thing much above 15,000 cycles, say.
Why not arrange the feedback to in-
crease at higher frequencies, thus fore-
ing the overall response down? This is,
indeed, a very good thing to do, because
it tends to make the amplifier more
stable, in general. It is also a very
easy thing to do becaunse, if you are
satisfied with a 6-db-per-octave cut,
starting 3 db down at what I’ve called
the characteristic frequency elsewhere,
it just means putting a small capaci-
tance across the feedback resistor.

It is interesting to do a square-wave
test on an amplifier with a variable
capacitor across the feedback resistor.
Suppose we put in a 1,000-cycle square
wave and look at the cutput. Usually
we find a slight ring. But as we in-
crease the capacitance, the ring fre-
quency goes down, and so does the size
of the ring until the corners of the
square wave are just rounded, with no
overshoot at all. That means that the
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amplifier is extremely stable. The sort
of size we need for the capacitor is
easily calculated. It should have a
reactance of the same order as the re-
sistance at the 3-db point. For a char-
acteristic frequency of 16,000 cycles,
where « = 100,000, we should need 100
ppf for a resistor of 100,000 ohms, or
.001 gf for 10,000 ohms. Intermediate
values you can work out. Many ampli-
fiers do include a rather smaller capaci-
tance than this, just to prevent the
response peaking up in the 30-50,000-
cycle region.

The low-frequency end is always
more of a problem than the high-fre-
quency end. Everything is so big, and
the low frequencies are all mixed up
with the standing plate currents. If
the feedback is taken to the grid of an
earlier stage, things are not too diffi-
cult. You have something like Fig. 2-a,
to which I have added R3 and C. At
the frequency where 1/we starts to be
comparable with R1, feedback will be-
gin to rise and the overall response
starts to droop. If we choose 30 cycles,
S0 w = 200 and guess R1 as around
10,000 ohms, in a typical circuit we
shall find that C is 0.5 gf. This is not
too inconvenient a value, I feel. The
additional resistor R3 is just to keep
the grid tied back to ground and should
be about 10 times R1, or more.

When the feedback is to the cathode,
life is not so easy. The nice scientific
approach is to put an inductance in
shunt with the feedback resistor, but I
don’t think many practical engineers
would. The circuit arrangement of Fig.
2-b is probably the simplest, and in
this one would make R3 (100 ohms)
quite a lot smaller than R1 (1,000
ohms); R2 (2,200 ohms) not much
greater than R1, and R2 would fix the
overall feedback. The characteristic
frequency is where 1/wec = R3 and it is
easy to see that this makes C an elec-
trolytic in the 50-100-uf range.

This use of extra feedback at low
frequencies also helps to deal with one
very-low-frequency problem I have
mentioned before. Unless your ampli-
fier is pure class A throughout and is
push-pull throughout into the bargain,
though bargain is hardly the right
word for such a monster, plate cur-
rents will vary with the signal am-
plitude. A perfectly regulated power
supply will take care of this, but a
practical power supply will apply to
the first plate the syllabic frequencies
generated in the push-pull output stage.
Unless you do something to keep those
down, they will be amplified through
the rest of the amplifier and your
speaker will be huffing and puffing to-
and-fro, pushed to one limit of its
travel or the other just when it should
be reproducing a loud passage. Feed-
back, however, will do a lot of good in
this respect.

I do not doubt that many readers will
disagree with my argument. I hope
that many others will think about it
and, perhaps, be convinced. After all,
why should you listen to frequencies
you can’t hear? END

53


www.americanradiohistory.com

AUDIO—HIGH FIDELITY

Baby’s sleeping?
Buwild this stmple unit
to keep a remote ear
oveyr the crih ;
while you have dinner .
or watch TV.

One or more extension
speakers may be used.

Amplifier in case with microphone,

Baby-
Monitoring
Amplifier

Fig. 1—Schematic diagram of amplifier.

R Ti SPEAKER

l(n‘)
By JAMES E. PUGH, JR.

HE need for a simiple, compact and
inexpensive audio amplifier arose
when it was realized that we ought
to have a means for monitoring
the baby at night. The microphone is
mounted over the baby’s crib and the

Parts List for Fig. 1

Rl—I-megohm pot (IRC type PQ 11-137)

R2—150 ohms, !/, watt

R3—2.2 megohms, 1/, watt

R4—i megohm, !/; watt

R5—3.3 megohms, |3 watt

R6—68 ohms, !/, watt W

R7—4,000 ohms, 10 watts, variable with one extra
slider [IRC type | 3 AA{ABA)]

R8—!/; watt, 22 ohms

Cl, 3,4, 5—.01 pf, 400 volts

C2—.001 uf, 400 volis

Cé-a, b—2074C uf, 150 volts (Sprague TVA 2438)

C7—50 uf, 25 volts (Sprague TVA 1206)

RECT——55-ma selenium rectifier {Federal 1263A)

Vi—iuU4

V2—3Q4 or 3v4

T1—Output transformer 8,000 ohms o 3.2 ohms
(Knight, Allied part No. 626093 or Merit A-2927,
with [Y/-inch mounting centers)

T2—lsolation transformer 115 volts primary, 115 volts
secondary, 35 ma {Triad N-51X)

3-inch PM speaker, 3-4-ohm voice coil (Jensen 3J6)

SI—dpst attached to potentiometer (IRC 76-2)

CHASSIS—! x 4 x 4'%-inch aluminum (ICA 29083)

CABINET—4 x 5 x 6 inches (Flexmount 29442)

SOCKETS—(2) 7-pin miniature (Amphenol 147-500)

MICROPHONE—Crystal

. = e . GROMMETS—Rubber, one !/, inch, two 5/16 inch,

Underchassis view, indicating component layout. two 3 inch
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speaker—amplifier cabinet is located in
the parents’ bedroom near the bed.
The novel feature of this 250-mw
amplifier (Fig. 1) is the means of
obtaining the filament voltage. As seen
from the circuit diagram, the filament
voltage is de and is obtained directly
from the de plate supply through resis-
tor R7. Tubes V1 and V2 are the fila-
ment type and connected in series. The
bias resistor for V2 (R6) is also con-
nected in series with these filaments.
This means that the grid bias voltage for
V2 is determined by the sum of the
filament current and the total cathode
(plate plus screen) current of V2 flow-
ing through R6. In this case the fila-
ment current is about 50 ma and the
total cathode current of V2 is about
10 ma, giving a bias voltage of about
4 for V2. Since this same current flows
through the filament of V1 a shunt
resistor R2 will ordinarily be needed
across the V1 filament. This shunts the
extra current (10 ma), equal to the
cathode current of V2, around the
filament of V1, reducing the voltage
drop across it to about 1.4. Resistor
R7 also reduces the B-plus supply volt-
age to 90 for use on the plates and
screens of V1 and V2. Capacitor C8

further filters the filament supply.
Otherwise the amplifier is entirely
conventional, and should give little

trouble to anyone, including the novice.

The tubes, 1U4 and 3Q4 (or 3V4),
were selected because of their low
filament-current requirements—>50 ma
at 1.4 and 2.8 volts, respectively. This
is one of the important points in the
design of this amplifier—low-current
filaments to keep the I'R loss in R7 as
low as possible. The loss in this case
is between 6 and 7 watts, and much
more would be excessive. As many, or
as few, tubes as desired may be used,
provided their filament-current ratings
are the same.

The amplifier was designed to give
the maximum gain without regard to
quality of tone. It is, however, entirely
adequate in that respect for most uses.

Construction and wiring

In wiring be sure that all bare wires
on the filament terminals are well iso-
lated from the plate and screen termi-
nals because these tubes burn out im-
mediately if high voltage is applied to
the filaments.

The 90-volt tap on R7 was made of
No. 16 bare wire bent to fit around the
resistor. Extra sliders are available at
a small cost however, and will be more
secure and reliable.

The parts are arranged with the
volume control and microphone cord on
the front panel (Fig. 2). The speaker
is mounted on the back wall of the
case. A grille is made by drilling a
series of l%-inch holes over the area in
front of the cone. Four rows across the
cone diameter with an in-row spacing
of about % inch will give a neat
arrangement and permit the sound to
escape easily. Rubber feet are mounted
on the bottom half of the case and sev-
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eral % -inch holes are drilled in the
area under the chassis to provide
ventilation.
Adjustment

All wiring can be completed except
the B-plus lead from V1 and V2 to the
tap on R7, which sho‘iuld be left dis-
connected temporarily. This is done to
prevent high voltage from being applied
to the filaments through an accidental
short between the plate (or screen) and
filament terminals while making pre-
liminary adjustments—3also saves tube
filaments.

Adjust the filament tap on R7 to
about 4,000 ohms and the plate tap to
about 2,000. Turn on the 117-volt supply
and measure the voltage across pins
1 and 7 of V1 with a de voltmeter.
Next measure the voltage across pins
1 and 5 and 5 and 7 of V2. In the
following steps the two sections of the
V2 filament are treated as being sep-
arate filaments.

With the voltmeter across the pins
giving the highest reading (ordinarily
this will be across V1) adjust the tap
on R7 until the meter reads about 1
volt. Check again for the filament with
the highest voltage as it may be dif-
ferent. With the voltmeter across the
highest one adjust for 1.8 volts. Check
the other two voltages again. They
probably will be less than 1.3 volts but
should not be less than 1.2. If the
variation is greater than this, R2 may
need to be changed to a larger or
smaller value.

Now connect the B-plus lead to the
tap on R7 and adjust for 90 wvolts.
Recheck the filament voltages and re-
adjust if necessary, being very careful
not to cause a short between the fila-
ment and plate, or screen, terminals
with the voltmeter probe. Readjust the
90-volt tap if necessary. The amplifier
is now ready to place in the cabinet
and use.

Note that if one or two of the three
filament voltages are much less than
1.3, it will be necessary to shunt resis-
tors across the highest ones to obtain
maximum gain. This will ordinarily be
V1 because the cathode current of V2
flows through its filament in addition to
the normal filament current. Resistor
R2 compensates for this but may need
to be a slightly different size because
of the variation in filament resistance
with different tubes. The value of shunt
resistance needed is best found by the
“cut-and-try” method because of the
difficulty in determining the value of
the filament resistances.

First remove R2 and start with about
330 ohms connected across the fila-
ment having the second largest voltage.
Go to smaller values of resistance until
this voltage is close to the smallest
voltage. Repeat this step with resistors
across the filament having the largest
voltage until it is close to the other two.
The three voltages should now be nearly
equal when adjusted to 1.3 volts. Be
careful when making the adjustments—
these tubes burn out easy! END
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Servicing

Hints

By JOHN A. COMSTOCK

N servicing phonos, it’s sometimes

advantageous to weight the arm
slightly to improve tracking and in-
crease volume. This is euasily done with a
length of wire solder. Coil up the solder
and attach it to the inside of the arm

with a strip of electrician’s plastic tape
or a daub of service cement. The length
of the solder, of course, depends on how
much weight is needed. This is best
determined by experiment or with a
stylus pressure gauge.

Cabinet touchup

When filled with touchup shellac or
varnish, an empty mucilage bottle makes
a handy touchup “pen” for marred
speaker and equipment cabinets. Sev-

" eral of these bottles filled with various

shades of shellac o1 varnish make cab-
inet touchup fast and efficient. The
self-closing 1rubber tip keeps the bottle’s
contents from drying out.

Tape-spool dust cover

To keep dust from collecting on the
static-charged surfaces of plastic re-
cording tape, I keep a plastic bowl cover
over each spool of tape when it’s not in

use. The bowl covers are inexpensive
and readily available at five and dime
stores and in sizes that will fit almost

END
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ALL

ABOUT THE

Part [I[—Speaker, cabinet

poirt sizes, and their effects on
enclosure’s resonant frequency

By P. G. A. H. VOIGT

N the previous installment we dis-
cussed methods for ascertaining the
Helmholtz frequency of reflex en-
closures, and how the port should be

adjusted. We also found that large-area
ports had lower air-inertia factors than
small ones.

An important question remains. What
size cabinet should be selected for a
speaker resonating at a specific fre-
quency? The answer involves the details
of the loudspeaker concerned.

A speaker with a 5-inch cone might
resonate at 80 cycles. This could also
apply to a 15-inch cone that would have
about nine times the area of the smaller

one. Such a difference in area has a
profound effect and cannot be dis-
regarded.

For a box baffle, the question of size
has a simple answer—“As large as
practicable, especially with a big speak-
er.” Now, however, we are no longer
concerned with diminishing the effect
of the air cushion on the back of the
cone to the vanishing point. Instead we
are going to drive that air so it will
work for us later. Therefore, it must be
coupled to the back of the cone. An
enormous enclosure which would have
made a perfect box baffle provides very
little coupling. If the speaker’s reso-
nance was objectionable under normal
conditions, such an enclosure can do
little to remedy matters. Reflex en-
closures can be too large.

The smaller the enclosure volume,
the greater the cushion pressure change
for a given cone movement—coupling
between cone and air cushion increases
as cushion volume is reduced. Alter-
nately, with a given cushion volume, a
large cone is more tightly coupled than
a small one. Thus, the enclosure volume
used with a given cone size depends
upon the coupling required. For a spe-
cific coupling with different cones, the
volume of the air cushion must be
greater for a large cone area than for a
small one.

The first and very rough rule for
reflex cabinets is simply: A large cabi-
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net with a big cone and a small one with
a little cone.

How much coupling

But, how large is
small is small? Or, what coupling
should be used between cone and air
volume ? These questions are part of the
general compromise, so there is mo
clear-cut ideal answer. If there is a
shortage of space and the finished
speaker has to be squeezed into so many
inches of the top left-hand part of the
bookecase, circumstances have settled
quite definitely the question of “opti-
mum” size. When there is free choice,
one can make a better decision if the
factors involved are understood.

Reflex speaker systems are often
compared to bandpass circuits, but the
radio engineer designing a bandpass
circuit has a simple task. He has only
the L, C and R of the driving eircuit;
the L, C and R of the driven circuit, and
the coupling coeflicient, just seven vari-
ables. And the matter is further simpli-
fied because the LC product which de-
termines the frequency of both circuits
must be the same, and often has to
conform to some standard value.

With reflex cabinets, two frequencies
are supposed to be the same, that of
the enclosure as a Helmholtz resonator
and that of the cone in free air. But
suppose we have a medium-size cone
and two cabinets, both tuned to the
fregeuncy of the cone and, though one
enclosure is larger than the other, both
could be deseribed as ‘“medium.” Which
should be used?

We know that coupling between the
cone and the larger cabinet is the
weaker. As both are correctly tuned,
the cabinet with the greater volume
(the equivalent of C) will have a lower
air-inertia factor port (the equivalent
of L)—a port of greater area. When a
port that has a low air-inertia factor
is used, the inertia barrier between air
in the enclosure and air in the room is
low too.

The lower the port’s inertia barrier,

large and how
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the faster the transfer of energy from
the cabinet to the room (other things
being equal of course). Thus, the effec-
tiveness of the equivalent of electrical
radiation resistance is greater with the
larger port and the air system’s Q is
lower.

In connection with coupling, it is
interesting to note that when enclosure
volume is enlarged, the accompanying

increase in port area automatically
mcreases the coupling to the room.
Exactly the reverse happens to the

coupling to the cone: it is reduced when
cabinet volume is increased.

If the designer of an electrical band-
pass circuit wants to reduce the cou-
pling, he increases the spacing between
two coils. It is easy to do and does not
affect anything else.

Reducing coupling between speaker
and cabinet of a reflex enclosure ve-
quires an increase of air-cushion vol-
ume. Since this normally means chang-
ing over to a larger cabinet, it is not
as easy to effect as altering the spacing
between two coils. Also, once done, the
equivalent of C has been increased. To
keep the tuning frequency correct, the
larger cabinet requires a larger port
(lower L). The resulting decrease in
the inertia barrier increases the cou-
pling to the room, which in turn reduces
the Q of the resonant air system.

Thus, we find that a change in cou-
pling between cone and air cushion re-
quires a cabinet of different volume,
and results in changes which affect
everything else all down the line.

In spite of the great differences be-
tween reflex cabinets and bandpass cir-
cuits, there are many interesting sim-
ilarities. In a bandpass circuit, both
circuits are tuned initially to the same
frequency. If the coupling is Iloose
enough, the mutual effect between them
is so small that the resonant frequencies
of the two circuits are not changed, and
a single resonance peak remains. If
the coupling is increased, two humps or
peaks appear, one on each side of the
original frequency. As the coupling is
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Fig. 11l-1—If the speaker cone in a
box baffle moves inward, compression
spreads within the cabinet., The com-
pression also reacts on the cone. The
effect is equivalent to inereasing the
stiffness of the coil-cone supports.

increased more and more, these peaks
spread farther and farther apart.

Resonant peaks in the reflex

With reflex cabinets, what happens is
very similar, though for the single-
peak case impracticably large cabinets
are usually needed. Therefore, this is
rarely encountered. The two peaks in
the impedance curve are usually clearly
defined, and the smauiler the cabinet (the
closer the coupling between cone and
air cushion) the preater the spacing
between the peaks. With eabinets small
enough, a spread of as much as two
octaves is not unknown!

To say that things have similarities
is no substitute for explaining the rea-
sons for their behavior, especially when
the comparison is between reflex cab-
inets and bandpass circuits. To under-
stand and make proper use of the
peak-spreading characteristic of reflex
cabinets, we will discuss the mechanics
concerned in more detail than was done
in Part I of this series.

The free-air resonance of a speaker
occurs at the frequency at which the
mass of the moving parts resonates
with the mechanical stiffness of the
coil-cone supports.

If the speaker is mounted in a prop-
erly closed box baffle, we have the
situation shown in Fig. III-1. The
arrows show how the air pressure
spreads through the cabinet when the
air is compressed. The compression
reacts with the back of the cone, ef-
fectively adding to the stiffness of the
coil-cone supports, shifting the reso-
nant frequency above the free-air
figure.

Other things being equal, the reso-
nant frequency increases as the square
root of the total effective stiffness. For
example, if the air-cushion volume hap-
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Fig. 111-2—At the frequency of the

npper peak in the impedance ecurve,

the port and the cone share the en-
closure’s volume.

pens to be such that the air stiffness is
equal to the coil-cone support stiffness,
the resonance frequency goes up half
an octave. If the free-air frequency and
that in a box baflle of known volume
are measured, the mechanical stiffness
of the coil-cone supports can be worked
out in terms of so many cubic feet of
air cushion. From this, the effect of
other volumes used with that speaker
can be ecalculated.

The smaller the volume of the air
cushion, the stiffer it is. Consequently,
the smaller the internal volume of the
box baffle, the further up the scale the
added stiffness drives the resonant fre-
quency. So long as we deal with box
baffles, we have only one main peak,
and that is moved up the scale by the
added stiffness. A box baffle cannot do
anything to move the peak down the
scale.

Sharing the air cushion

Suppose a port is cut into the box,
converting it into a reflex cabinet. If
the cone oscillates now, the resulting
air-cushion pressure variations set up
an oscillatory air flow at the port. At
the frequency of the so-called “parallel”
condition at which the upper peak in
the impedance curve occurs, the port
flow is in phase with the cone motion.
The general conditions then are shown
in Fig. III-2. The port and cone “share”
the volume of the air enclosed within
the cabinet.

There are two groups of arrows in
Fig. III-2. One is associated with the
cone and the other with the port. The
dotted line represents an imaginary air
boundary between the two “spheres of
influence.” At the frequency of the
upper peak in the impedance curve,
there is very little air motion across
that boundary but, for such a boundary
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Fig. II1-3—Relationship between Helm-

holtz resonmance of the air system and

cone resonance, both refecred to per-

cent of cabinet volume cooperating

with each, The point where the two

curves cross indicates the frequeney of
parallel operation.

to exist, the pressures on both sides
must remain in balance, and that de-
mands that they are equal—oscillate
in phase at the same frequency.

The air cushion, in effect, behaves as
though divided into two parts by that
boundary. To the extent that one por-
tion is concerned with flow at the port,
the remaining portion, which is con-
cerned with the cone, occupies only part
of the volume of the cabinet. Therefore
the effective air stiffness is greater than
under box-baffle conditions and the
parallel resonance is inevitably «ahove
the frequency of the box-baffle peak.

Since the port is not operating with
all of the air in the cabinet either, the
resonance of the air system comprising
the port and its portion of the air
volume is also higher than the basic
Helmholtz resonance.

In Fig. ITI-3, the solid line shows how
the air system resonance would change
if the proportion of volume cooperating
with the port could be varied. Any
change in that proportion automatically
affects the remaining volume which
cooperates with the cone. The dashed
line shows what would happen to the
cone resonance. This would go up as
the other resonance goes down, and vice
versa. Only at the one point where the
two lines cross, do the resonant fre-
quencies of the two systems coincide.
Only at such a common frequency can
the boundary form and the parallel
condition be established properly.

Thus nature has her own way of
determining the frequency of the upper
reflex peak in a specific case. The
greater the volume available, the lower
the frequency of that peak, but it
always falls above the box-baffle fre-
quency for that volume. The require-
ment that at the upper peak both
portions of the air volume must reso-
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Fig. HI1-4-a—At the upper (parallel)
peak in the impedance curve, when

used with a small reflex enclosure hav-
ing a small port, the cone might be
associated with 753% of the total air
cushion, leaving 25% for the port. b—
If a rvather large cabinet is used with
the same econe, the port might take
the larger share of the air cushion, say
63%, leaving only 359 to the cone.

nate at the same frequency automati-
cally determines the amount of the
additional upward displacement at that
peak.

By measuring the resonant fre-
quencies of (a) the speaker in free air;
(b) the speaker mounted in the cabinet
operated as box baffle, and (c¢) when
that cabinet is used reflex, it is possible
to calculate in what proportion the air
volume is divided between cone and
port under practical working conditions.

With a given cone, the proportion
varies according to the volume of the
cabinet (Fig. III-4). For small cabinets,
the coupling to the cone is close. There-
fore, the cone is concerned with the
major fraction of the air volume.

For large enclosures

On the other hand, with a large cab-
inet the port is larger and it affects a
larger percentage of the total volume.
Therefore, the cone’s percentage is less.
There is very much more to share, how-
ever, and so, while the cone is not get-
ting as large a pcrcentage of the total,
its share still amounts to a greater
volume than before—hence the softer
cushion and the lower coupling of the
larger cabinets.

The cone’s resonance is raised only
slightly by the weak action of the
loosely coupled air cushion of a large
cabinet. Also, because of that loose
coupling, the effect of the speaker on
the port air system’s resonance fre-
quency is slight, and raises it only a
little above the natural Helmholtz fre-
quency. Air interaction across the boun-
dary insures that full parallel working
occurs only at the frequency where the
resonance frequencies of the cone and
air systems coincide. And that occurs
only a little above the natural frequency
of either when a large cabinet is used.

With a small cabinet used as box
baffle, the close coupling between cone
and air cushion adds very greatly to
the effective cone-support stiffness, and
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drives the resonance frequency sub-
stantially up the scale. When converting
to reflex, the port, by taking up part
(even if only a small part) of the
already small air volume, reduces that
available to the cone even more and
drives the cone-system resonance up
still farther.

The air-system resonance frequency
also is considerably above the basic
Helmholtz resonance frequency, for the

port air inertia of a small reflex en-
closure acts in conjunction with only a
small percentage of the total volume.
As before, parallel working occurs only
at the frequency at which the resonance
frequencies of both cone and port air
systems coincide. And with small cab-
inets it is much higher up the scale
than with large ones.

There is an inescapable relationship
between the cabinet’s size and the up-
ward displacement of the upper peak
from the free-air and box-baffle posi-
tions. The smaller the cabinet, the
greater the upward displacement.

So far, we have not found an answer
to the question of cabinet size, but we
have secured useful information. First,
it is theoretically possible to have en-
closures that are too big to counteract
speaker deficiencies effectively. Sec-
ondly, if it is desirable to have the
upper peak below a certain frequency,
cabinet size must be chosen so the total
volume is adequate both for the volume
of the portion of the air eushion work-
ing with the cone at the peak frequency
and for the portion cooperating with
the port. Tests with the cabinet used
as a box baffle determine the peak
position when the whole air cushion
operates with the cone. The upper peak
when that cabinet is converted to reflex
will always be higher up the scale. If
it makes the frequency too high, a
larger cabinet should be used or the
basic speaker altered or replaced by
one that has a lower natural resonance
frequency. TO BE CONTINUED

3-TUBE HI-FI AMPLIFIER

AN uncomplicated cireuit for a 156-
watt hi-fi amplifier that you can
drive divectly with a crystal or ceramic
cartvidge appears in the RCA specifica-
tion sheet for their type 7199 tube. In

7199
VOLT AMPL PHASE SPLITTER

a full 15 watts at the amplifier’s
output, with less than 0.5% distortion.
Negative feedback (18 db) from the
voice-coil winding of the output trans-
former to the cathode of the voltage

6973(2)
PWR AMPL

150 |

I5K/2W
220K % 59,

—AAA-
3.9K/2W put

8.2K
T SPKR
10K _g
L XTALOR ;
T PHoN =
INPUT éiﬁ‘”

ALL HTR PINS 485

this amplifier, the 7199, a pentode—tri-
ode, is used as the voltage amplifier
(pentode section) and the phase splitter
(triode section). The output stage con-
sists of a pair of push-pull 6973’s. All
tubes are miniature types.

It takes only 1.2 volts input to get
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300V

¥-25v

amplifier makes this possible. Hum and
noise are 84 db below 15 watts with the
amplifier’s input shorted.

The minimum input-signal level re-

quired is 100 mv. To use magnetic
cartridges add a low-level preamp
stage. END
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Reviewed by
Chester Santon

Station WQXR
New York City
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STEREO and MONO

LTHOUGIH stereo discs continue to show
improvement, 1 still include a few mono
dises every time I audition a fresh batch of
stereo records. It is surprisingly easy to drift
away from the top standards of dise reproduction
achieved in recent years if listening is confined
to stereo.

The inherent fullness and depth of stereo fre-
quently creates the illusion of sweetness through-
out the entire range thal the finest mono re-
production has today. Yet stereo’s distortion
average on dise is still hicher than mono’s
average in 1releases ol the past year. If the
current rate of progress continues, stereo dises
may some day include mono’s present distortion
ficures in their already formidable arsenal.

TCHAIKOVSKY: 1812 Overture

Capriccio ltalien
Antal Dorati conducting Minneapolis Symphony

Orchestra and University of Minnesota Brass

Band

Mercury Stereo Record SR-90054

Here we go acain! Mercury's monophonic en-
counter with the 1872 QOwerture is already a
legend. The cannon and bells of this second re-
cording will dazzle the newcomer to stereo just
as they howled over the beginner in mono days.
The orchestra is picked up at close range at a
level that was set for the audio fireworks at the
finale. Al that distance. the percussion enjoys a
solid prominence. 'lhe cannon at West Point and
the bells of New York's Riverside Church sound
at their best when heard individually in the
course of the illustrated explanation dealing
with the techniques used in making the record.

Love in the Afternoon
The Three Suns
RCA Victor Stereo Tape APS-210
(7-inch; playing time, 15 min. $4,95)
There is plenty of assurance in this reel that
RCA can turn out a very good tape these days
when it wishes to do so. No wild experiments
here with recording level and response curves.
The curve used here is really flat all the way
out to 12,000 cveles or so. Fuar too many tapes
on the market today peak in the neighborhood
of 7 or 8.000 cyeles. This fact can be demon-
strated with a sharp-cutoff filter. The sound of a
tape that comes to a peak at 7,000 will not be
altered hy cutoff at 10,000 cveles. This new tape
by the Three Suns lost some of its smooth hizhs
when filtered at 10,000, indicating the prese-ce
of range ahove that figure. A cello, two violins,
a bass guitar and a mandolin have been added
to the trio’s organ, guitar and accordion. The
unusual instrumentation and carefully spaced
stereo add up to a very enjoyable quarter hour
of entertainment.

Espana
Aiaulfo Argenta conducting London Symphony
Orchestra
London FFSS Stereo Record €5-6006
The usual rule of thumb pertaining to catalog
number does not apply to this early entry in
the London stereo roster. Although one of the
first half-dozen releases in their 6000 series, the
quality of the sound is on a par with higher-
numbered dises. Stereo records still require
evaluation on an individual basis. London's
Espana, a good mono item, preserves virtually
all the original hrilliance in the stereo version.

MAY, 1959

Rimsky-Korsakov's Capriceto Espanol and Cha-
brier’s E'spana Rhapsody thrive under this treat-
ment.
BEETHOVEN: Piano Concerto No. 4 in G Major
Friedrich Wuehrer, piano
Jonel Perlea conducting Bamberg Symphony

Orchestra

Stereo VOX STPL 510.640

The first notes of the orchestra establish the
fact that this is @ most unusual record. The
sound is open and wide-awake. Frequency re-
sponse comparable to mono dises reveals the
liveness of German concert halls. Signal level is
up to monophonic standards. Wuehrer's clearly
articulated pianism projects into the listening
area with gratifying conviction. The secret of
the record’s impact may lie in the close grouping
of the instrumental choirs as well as the prox-
imity of the soloist. They've solved a raft of old
problems in this record.

Stereo Stew
Sounds of American Life
Riverside Stereo Record RLP-1117

The best inuredient here is the sound of the
whistle on the liner Queen Muary. A blast of this
whistle can vibrate a huge ship. If you're launch-
ing a stereo system, test the good pickups on the
market with this sound. A cartridge with poor
ecompliance won't track these low-frequency ex-
cursions with the ease exhibited by the hest
pickups. Other items on this dise devoted to
typical Ameriecan sounds in stereo include a
highly realistic recording of a farm tractor and
a Coney Island carousel. The thunderstorm
however, will disappoint those who have heard
the hest mono recordinzs.

Music of Guillaume Dufay
Paul Boepple conducting Dessoff Choirs
Vanguard Stereo Disc BGS-5008
Anyone still doubting the value ol stereo re-
production would do well to audition these voeal
works of the fifteenth century on up-to-date
equipment. Oboe, viola, bassoon and cello sup-
plement the vocal line of these vibrant hymns
and songs which reflect the period of history
when the province of Burgundy, Dufay’s birth-

FPSY MPHONY ORCHESTRA
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place, included Belgium and the Netherlands.
This ranks with the best choral records I've
encountered so far in stereo.

Walt Disney's Sleeping Beauty
Original Motion Picture Sound Track
Disneyland Stereo Disc 4018
The orchestral background for this film was
miked at the UFA movie studios in Berlin. In
all probability, the master recording, 35-mm
magnetic film, encompassed the claimed fre-
quency range of 40 to 15,000 cyvcles. The voices
were recorded in Hollywood. This stereo dise
shows evidence of severe equalization. The mid-
range is emphasized. Orchestral sound is some-
what flatter than that of the voices, and whets
the appetite for the day when lush stereo such
as this will follow the RIAA curve. The arrange-
ments of excerpts from the familiar ballet score
are more treacle than Tchaikovsky.

Concert-Disc Stereo Demo CSD-2
The sound of the bLouncing ping-ponz ball
heard in alternate channels at the beginning of
this sampler is recorded at the same level for
channel balancing. Because the wavefronts are
uniform and cleaniy recorded, stereophiles still
struggling with dissimilar channels may find this
test useful for comparing the transient response
of present tweeters. amplifiers. etec. At least
half the excerpts representing their catalog place
Concert-Dise on a firm competitive footing.

DVORAI
SYMPHONY NOL FIN G MAJOR, OP, 88

GFEORGE SZELE ™™ ot e cueviasn

e
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DVORAK: Symphony No. 4 in G Minor
George Szell conducting Cleveland Orchestra
Epic Stereo Record BC-1015

You'll be tempted to consider this the most
luxuriant-sounding record cver produced in
stereo. Following its acoustical rebuilding last
summer, Severance Hall now gives the sound of
the Cleveland Orchestra an extra second of
reverberation. The difference is especially notice-
able in stereo. Some of the more remote and
softer details in the orchestral panorama are
held aloit for enjoyment on a good system.
Dvorak’'s Fourth, his most beguiling symphony,
is now a landmark in the evolution of the stereo
dise.

Deeds, Not Words
Max Roach New Quintet
Riverside Stereo Record RLP-1122

Start this one with the first band of side 2.
Top-flight Jazz drummer Max Roach saturates
with sound an area about 5 feet wide and several
feet in depth. Full-throated stereo lets you hear
how busy a good drummer really is during a solo
that covers ail the resources of his percussion
battery. Only the best stereo systems will meet
the challenge of this far-ranzing drum solo. In
the rest of the record, the quintet harbors a tuba
that's not afraid of Jazz.

BRAHMS: Double Concerto
David Oistrakh, viclin and Pierre Fournier, cello
Alceo Galliera conducting Philharmonia Orchestra
Angel Stereo Record $-35353
Anegel, in mono, has one of the better up-to-
date versions of this noble work. Although sealed
at the factory. the stereo pressing that arrvived
for review had a surface so noisy in spots that
normal evaluation was precluded.
Shelley Manne and His Men Play ''Peter Gunn'’
Stereo Records S-7025

Hank Mancini's music from the popular ~"Peter
Gunn” television series is now available in stereo.
(Continued on page 12)
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Here are a few
reasons why...

EASY TO BUILD

Heathkits are engineered for easy kit construc-
tion. You need no electronic or kit building ex~
perience whatsoever to successfully complete
your own kit. Use of printed circuit boards and
pre-wired, pre-aligned assemblies cut construc-
tion time. Manuals are carefully prepared, em-
ploying step-by-step instructions written in
simpie, non-technical language. Large pictorial
diagrams and photographs show you exactly
where each part goes.

LASTING QUALITY

Only top quality components go into Heathkits,
assuring you of a finished product that is unsur-
passed in performance, dependability and endur-
ance. Rigid quality control standards are main-
tained at the Heath factory to see that each
component lives up to its advertised specifica-
tions. Heathkits are conservatively rated. No per-
formance claims are made that are not thoroughly
proven and tested under the most stringent labo-
ratory conditions.

do SO ADVANCED ENGINEERING
Progress in electronics engineering never stands
still at Heath. The latest developments in circuit
design and components are exploited by Heath
m a n v p e o p I e b u y engineers, offering you superior performance at
tower costs. New advances in all fields of elec-
tronics are carefully watched by Heath engineers
o to keep abreast of the rapidly growing industry,
— The modern, up-to-date styling of Heathkits
make them a handsome addition to your home

or workshop.

every year more people WORLD-WIDE REPUTATION
A pioneer in do-it-yourself electronics, Heath
buy Heathkits than any other Company, over more than a decade, has estab-

lished public confidence in its products both in

. the United States and abroad. Today, as the

Electronic /nsz‘rumenz‘s world's largest manufacturer of electronic kits,
Heath stands as the leader in its field.

n kit form/
GREATER SAVINGS

Do-it-yourself Heathkits save you up to % the
cost of equivalent ready-made equipment. Direct
factory-to-you selling, eliminating middle-man
profit, plus the tremendous Heath purchasing
power mean even further savings to you. And the
convenient Heath Time Payment Pian allows you
to use and enjoy your Heathkit NOW, while you
pay for it in easy installments.

HEATH COMPANY

Benton Harbor 20, Michigan

” - ) a subsidiary of Daystrom, Inc.
—’
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TRANSISTOR PORTABLE RADIO KIT

Fun for the whole family, this easy-to-build 6-transistor
portable radio is ready to go wherever you go. The modern
molded plastic case with pull-out carrying handle and fully
enclosed back add beauty and convenience to this splendid
kit. Six name-brand (Texas Instrument) transistors are used
for good sensitivity and selectivity. The 4”7 x 6” PM speaker
with heavy magnet provides “big set” tone quality. Use of
this large speaker and roomy chassis make it unnecessary to
crowd components adding greatly to the easc of construc-
tion. Transtormers are prealigned making the radio ready
for use as soon as kit is assembled. A built-in rod-type an-
tenna assures good reception in all locations. Six standard
flashlight batteries are used for power, providing extremely
long battery life (between 500 and 1,000 hours) and they
can be purchased anywhere. Stylish cabinet is two-tone
blue molded plastic with gold inlay and measures 9” L.
x 7" H. x 334" D. Shpg. Wt. 6 lbs.

MODEL XR-1L: Identical to XR-IP except in handsome
leather case instead of plastic case. Leather carrying strap
included. Shpg. Wt. 7 Ibs.

LEATHER CASE: Can be purchased scparately if de-
sired. Fits all XR-1P and carlier XR-1 chassis. No. 93-1.
Shpg. Wt. 3 Ibs. $6.95.

NAVIGATE BY
PORTABLE RADIO

HEATHKIT
MODEL DF-2

$6995

2-BAND TRANSISTOR
PORTABLE RADIO
DIRECTION FINDER KIT

Enjoy the safety, convenience and entertain-
ment of this self-contained, self-powered,
six-transistor superhecterodyne radio direc-
tion finder. It receives aeronautical and ma-
rine beacons as well as standard band broad-
casts with startlingly clear tone reproduction
over a long range. Covering the beacon band
from 200 to 400 kc and broadcast band from
540 to 1620 kc, the DF-2 is designed to
take directional *‘fixes” on both aircraft and
marine beacons as well as standard broad-
cast stations, while providing the entertain-
ment of a high quality transistor portable
radio. You are able to receive aircraft
weather reports every thirty minutes and
constant Coast Guard beacons on the 200 to
400 ke band. A dial light is provided for
night operation. Power is supplied by six
standard flashlight batteries which will last
you up to one year under normal operation.
Shpg. Wt. 9 lbs.

1959

$2495

HEATHKIT
MODEL XR-1P '

.2
MODEL TI-1

$2595
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POWER CONVERTER KIT

Now you can operate your TV sct, radio,
razor, and other AC clectrical cquipment
directly from your 12-volt boat or car bat-
tery. With the Hecathkit Power Converter
you can enjoy the convenience of home
electricity whether boat cruising or on
automobile trips. Two powcr transistors
are employed for years of trouble-free, de-
pendable scrvice. No moving parts to wear
out, no tubes to replace. Shpg. Wt. 8 |bs.

ELECTRONIC IGNITION ANALYZER
KIT

Ideal for use on automobiles, boats, air-
craft engines, etc., the IA-1 checks ignition
systems with the engine in opcration (400
to 5,000 RPM). Shows the condition of
coil, condenser, points, plugs and ignition
wiring. Shows complecte engine cycle or just
one cylinder at a time. Two tcst leads are
supplied, each 10’ long, which will enable
you to reach cither the breaker points or
the spark plug wires. Shpg. Wt. 20 lbs.

ELECTRONIC TACHOMETER KIT

Useful on inboard and outboard boats, as
well as in automobiles, the TI-1 operates
directly from the spark impulsce of the en-
gine. Use on any spark ignited 2 or 4 cycle
engine of any number of cylinders. Com-
pletely transistorized, it works with 6, 8,
12, 24 or 32 volt DC systems. Indicates
revolutions-per-minute from 0 to 6,000.
Calibration control provided for adjusting
to engine type. Easy-to-build and casy-to-
install. Shpg. Wt. 4 lbs.
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PROFESSIONAL OSCILLOSCOPE KIT

Everything you could possibly want in an oscilloscope is found in the
new Heathkit model OP-1. Featured arc DC coupled amplifiers and
also DC coupled CR tube un-blanking. The triggered sweep circuit
will operate on either internal or external signals and may be cither
AC or DC coupled. The polarity of the triggering signal may also be
selected, and any point on the waveform may be sciected for the start

HEATHKIT
MODEL OP-1

517995

of the sweep by using the “triggering level” control. An automatic
position is also provided, in which the sweep recurs at 50 cycle rate,
but can be driven over a wide range of frequencies with no additional
adjustment. Prewired terminal boards arec used for rapid, easy assem-
bly of all critical circuits. Power supply is transformer operated utiliz-
ing silicon diode rectifiers and is fused for protection. Handsome
cabinet features silver anodized front panel with red and black

lettering and matching knobs. Shpg. Wt. 34 Ibs.

VARIABLE VOLTAGE
REGULATED POWER
SUPPLY KIT

Invaluable in experimental and
design work, the PS-4 eliminates
the need for building up a sepa-
rate power supply tor each new
circuit tried. It provides a con-
venient source of variable regu-
lated B+, variable bias voltage
and filament voltage for labs and
work shops. The PS-4 supplies
regulated B+ output continuously
variable from 0 to 400 volts DC
at up to 100 ma, bias voltage vari-
able from 0 to —100 volts DC at
1 ma, and filament voltage of 6.3
volts AC at 4 amps. Separate
panel meters continuously moni-
tors voltage and current output.
Rugged, top-rated components
used throughout for long, reliable
service. Shpg. Wt. 16 lbs.

s eecssco st

HEATHKIT
MODEL TO-1

TEST OSCILLATOR KIT

Provides the test frequencies most
often used by servicemen in re-
pairing and aligning modern
broadcast receivers. Five fixed-
tuned frequencies (262 kc, 455 ke,
465 kc, 600 kc and 1400 kc) are
quickly selected for troubleshoot-
ing or alignment of the 1F fre-
quency and high and low end of
the broadcast band for proper
tracking. Shpg. Wt. 4 Ibs.

D I I T I A I T I T T I ATy p
.

HEATHKIT
MODEL 0-12

HEATH COMPANY -
U@/bs/diary of Daystrom, Inc.

HEATHKIT

Michigan

“EXTRA DUTY'" 5"
OSCILLOSCOPE KIT

Laboratory quality at utility scope price
makes this instrument an unusual value,
The Heath patented sweep circuit func-
tions from 10 CPS to better than 500 kc in
five steps, giving you five times the usual
sweep obtained in other scopes. Vertical
frequency response extends from 3 CPS
to 5 mc 41.5 db —5 db without extra
switching. An automatic sync circuit with
self-limiting cathode follower provides
excellent linearity and lock-in character-
istics. Extremely short retrace time and
efficient blanking action are characteristic
of this scope. Frequency response of the
horizontal amplifier is within =1 db from
1 CPS to 200 kc. Horizontal sensitivity is
0.3 volts RMS-per-inch. Construction js
simplified through the use of two etched
metal circuit boards and precut, cabled
wiring harness. Complete step-by-step
instructions and large pictorial diagrams
are supplied for easy assembly. An ideal
scope for all service applications as well
as in standard or color TV servicing.
Shpg. Wt. 22 ]bs.

-

MODEL CcD-1 $5995

Benton Harbor 20,
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MODEL 5G-8 $1950

RF SIGNAL

GENERATOR KIT

A “‘must” for any beginning serv-
iceman, this indispensable instru-
ment is used for aligning tuned
circuits quickly and tracing signals
in faulty RF, IF and audio cir-
cuits. Covers 160 ke to 110 m¢ on
fundamentals in five bands and
from 110 mc to 220 mc on cali-
brated harmonics. Coils are pre-
wound and calibrated. Complete
with output cable and instruc-
tions. Shpg. Wt. 8 1bs.
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MODEL AG-9A $34.590

AUDIO SIGNAL
GENERATOR KIT

This unique generator uses three
rotary switches to select two
significant figures and a multi-
plier to determine audio fre-
quency, allowing return to the
exact frequency previously mea-
sured when making multiple fre-
quency measurcments. Covers
10 CPS to 120 k¢ with less than
.1 of 1% distortion between 20
and 20,000 CPS. Shpg. Wt. 10
1bs.
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MODEL TS-4A $4 950

TV ALIGNMENT
GENERATOR KIT

TV service technicians will ap-
preciate the outstanding features
found in this sweep gencrator.
Provides cssential facilities for
aligning FM, monochrome TV
or color TV sets. The all-elec-
tronic sweep circuit employs a
trouble-free controllable induc-
tor which varies frequency by
magnetic means. An unusual
buy at this low price. Shpg. Wt.
16 1bs.
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COLOR BAR AND

DOT GENERATOR

The CD-1 combines the two
basic color servicing instru-
ments, a color bar and white dot
generator in one versatile and
portable unit, which has crystal
controlled accuracy and stabil-
ity for steady lock-in patterns.
(Requires no external sync
leads.) Easy-to-build and easy-
to-use. No other generator on
the market offers so many fea-
tures at such a great price sav-
ing. Shpg. Wt. 13 1bs.
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ETCHED CIRCUIT VTVM KIT

Time proven for dependability, accuracy and
overall quality, the V7-A is one of the wisest
investments you can make for your electronic
workshop or lab. Its multitude of uses will make
it onc¢ of the most often used instruments in
your possession. Use it to measure all operating
voltages and potentials such as B4+ and AC-DC,
or straight AC power supplies, filament voltage,
bias voltage, AVC voltage, line voltage, ctc.
1dea! for measurements in all types of AM, FM
and TV circuits. Checks discriminator or detec-
tor operation, AVC or AGC performance,
while the ohmmeter may be used to measure
circuit continuity, circuit resistance, to test out
individual components with resistance measure-
ment, or to trace circuit wiring through cables or
chassis openings. Front panel controls consist
of rotary function switch and a rotary range
sclector switch, zero-adjust and ohms-adjust
controls. Precision 19, resistors are used in the
voltage divider circuit for high accuracy and an
etched circuit board is employed for most of the
circuitry. The circuit board not only simplifies
assembly but permits levels of circuit stability
not possible with ordinary conventional wiring
methods. Shpg. Wt, 7 Ibs.

HEATHKIT
MODEL V7-A

TUBE CHECKER KIT

Brand new in every respect, the TC-3 features outstanding performance and
easc of operation. Sockets are provided for 4-pin, S-pin, 6-pin, 7-pin, large,
7-pin miniature, 7-pin sub-miniature, octal, loctal, and 9-pin miniature tubes.
Protection against obsolescence is provided by a blank socket to facilitate
modification for checking newly added tube types. A 10-lever switch makes it
possible to connect any element to any other clement regardless of the pin
numbers involved. A neon bulb indicator shows filament circuit continuity and
leakage or shorts between elements. A specially designed spring loaded roll
chart mechanism permits the roll chart to run freely throughout its entire
length without binding.
Thumb wheel drive knobs are
provided on both sides of the
pancl to accommodate the
left handed operator. Com-
pact and small in size, the
TC-3 is ideally suited for port-
able applications. Both the
roll chart and the meter are
itluminated to facilitatc use
in darkened arcas. Shpg. Wt.
12 Ibs.

HEATHKIT
MODEL TC-3
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MODEL T-4

MODEL BE-5s $3995 $1995

MODEL C-3 $1950

HANDITESTER KIT

Idcal for use in portable appli-
cations when making tests away
from the work bench or as an
“extra’ meter in the service
shop. The combination function
range switch simplifics opera-
tion. Measures AC or DC volt-
age from 0 to 10, 30, 300, 1,000
and 5,000 volts. Direct current
ranges are 0 to 10 ma and0to
100 ma. Ohmmeter ranges arc 0
to 3,000 and 0 to 300,000. Top
quality, precision components
used throughout. Small and
compact, take it with you wher-
ever you go. Very popular with
home experimenters and elec-
tricians. Test leads and 115 volt
size C battery are included with
the kit. Shpg. Wt. 3 lbs.

HEATHKIT
MODEL M-1
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20,000 OHMS/VOLT

VOM KIT

Portable and accurate, this kit
features a 50 ua 414”7 meter and
1% precision multiplier resis-
tors for high accuracy. No ex-
ternal power required. Provides
a total of 25 meter ranges on a
two-color scale. Sensitivity is
20,000 ohms-per-volt DC and
5,000 ohms-per-volt AC. Mea-
suring ranges are 0-1.5, §, 50,
150, 500, 1,500 and 5,000 volts
AC and DC. Mecasures direct
current in ranges of 0-150 ua,
15 ma, 150 ma, 500 ma and 15a.
Resistance multiplicrs are X 1,
X 100 and X 10,000. Covers
—10 db to +65 db. Housed in
an attractive bakelite case with
plastic carrying handle. Bat-
teries and test leads included.
Shpg. Wt. 6 lbs.

HEATHKIT
MODEL MM-1

D I P I I T A )

AUDIO VTVM KIT

This vacuum tube volt meter
emphasizes stabitity, broad fre-
quency response and sensitivity
for accurate measurement of
critical AC voltages. Features
a large 414" 200 ua meter with
increased damping in the meter
circuit for stability in fow fre-
quency tests. Measures AC from
a low value ot I millivolt to a
maximum of 300 volts AC
(RMS). Voltage ranges arc:
0-.01,.03,.1,.3, 1, 3,10, 30, 100
and 300 volts. Db ranges cover
—52 10 +352 db. 19, precision
multiplier resistors used for
maximum accuracy. Frequency
response is essentially flat from
10 CPS to 200 kc. Shpg. Wt
6 lbs.
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MODEL AV-3

$299s

MODEL CT-1 $795

IN-CIRCUIT
CAPACI-TESTER KIT
This handy kit checks capaci-
tors for “‘open’ or “short” right
in the circuit. Detects open ca-
pacitors from about 50 mmf,
not shunted by an excessive low
resistance value. Checks shorted
capacitors up to 20 mfd (not
shunted by iess than 10 ohms).

LOW RIPPLE BATTERY
ELIMINATOR KIT
Completely up to date the BE-5
will power all the newest tran-
sistor circuits requiring 0 to 12
volts DC, and the new hybrid
automobile radios using both
transistors and vacuum tubes.
An extra low-ripple filter circuit
is employed holding AC ripple
down to less than .39%. Doubles
as 4 battery charger or marine
converter. Shpg. Wi 21 lbs.

MAY, 1959
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VISUAL-AURAL

SIGNAL TRACER KIT
New in every respect the T-4
features a built-in speaker and
electron beam “‘eye” tube for
signal indication, and a unique
noise locator circuit. ldeal for
use in AM, FM and TV circuit
investigation. Transformer op-
cerated for safety and high cffi-
ciency. Complete with test leads
and informative construction
manual. Shpg. Wt. 5 lbs.

R R N A P P AT AP Y

CONDENSER

CHECKER KIT

Check unknown condenser and
resistor values quickly and ac-
curately as well as their oper-
ating characteristics with this
fine instrument. All values are
read directly on a calibrated
scale. An clectron beam “eye’”
tube indicates balance and leak-
age. A valuable addition to any
service shop or lab. Shpg. Wt.
7 lbs.

WWW.americanradiohistorv.com

Checks all bypass, blocking and
coupling capacitors of the paper,
mica or ceramic types. (Docs
not detect leakage nor check
electrolytic condensers.) Elec
tron beam “‘eve’” tube is used
for quick indication. A 5-posi-
tion function switch is featured
which controls the power to the
instrument and selects the test
being made. Easy to build and
casy to use. Test leads included
Shpg. Wt. S |bs.
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HEATHKIT * Built-in coeling fan

MODEL TX-1

* Rotating Slide Rule Dial
¢ Compact, Stable, VFO

* Provision for SSB Adapter

$50.00 required on C.0.D. orders. Shipped to i
unless otherwise specified. Rl Reicte TR e

New Styling. ..
New Feativees

HEATH COMPANY

Benton Harbor 20, Michlgan

[j@bsidiary of Daystrom, Inc.

MODEL
DX-100-8

$189-s0°

$50.00 deposit required on
C.0.0. orders. Shipped mo-
tor treight unless otherwise
specitied,

DX-100-B PHONE & CW TRANSMITTER KIT

The same fine performance of the time proven DX-100 is retained in the
DX-100-B with improvements in the crystal and loading circuits. The one-
piece formed cabinet has convenient access hatch for changing crystals, etc.
and the chassis is punched to accept sideband adapter modifications. Features
a built-in VFO, modulator and power supply, complete shielding to minimize
TVI, and a pi network output coupling to match impedances from SO 1o 72
ohms. RF output is in excess of 100 watts on phone and 120 watts on CW.
Covers 160 through 10 meters. Single-knob bandswitching and illuminated
VFO dial and meter face. RF output stage uses a pair of 6146 tubes in parallel,
modulated by a pair of 1625's. Designed for easy assembly. Measures 114"
H. x 194" W. x 16" D. Shpg. Wt. 107 Ibs.
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HEATHKIT
MODEL $B-10

“APACHE HAM TRANSMITTER KIT

This beautifully styled transmitter hasjust about everything you
could ask for in transmitting facilities. The “Apache’ is a high
quality transmitter operating with a 150 watt phone input and
180 watt CW input. In addition to CW and phone operation,
built-in switch selected circuitry provides for single-sideband
transmission through the use of a plug-in external adapter. A
completely redesigned, compact and stable VFO provides low
drift frequency control necessary for SSB transmission. A slide
rule type illuminated rotating VFO dial with full gear drive
vernier tuning provides ample bandspread and precise fre-
quency settings. The bandswitch allows quick selection of the
amateur bands on 80, 40, 20, 15 and 10 meters (11 m with
crystal control). This unit also has adjustable low-level speech
clipping and a low distortion modulator stage employing two
of the new 6CA7 /EL34 tubes in push-pull class AB operation
Time sequence keying is provided for *‘chirpless® break-in CW
operation. The final amplifier is completely shielded for greater
TVI protection and transmitter stability. A formed one-piece
cabinet with convenient access hatch provides accessibility to
tubes and crystal socket. Die-cast aluminum knobs and front
panel escutcheons add to the attractive styling of the trans-
mitter. Pi network output coupling matches antenna impe-
dances between 50 and 72 ohms. A **spotting’ push button is
provided to allow tuning of the transmitter before switching
on the final amplifier. This feature also enables the operator
to “‘zero-bcat™ an incoming frequency without placing the
transmitter on the air. Equip your ham shack now for top
transmitting enjoyment with this outstanding unit. Shpg.
Wit. 110 Ibs.

SINGLE SIDEBAND ADAPTER KIT

Designed as a compatible plug-in
adapter for the model TX-! it can also
be used with transmitters similar to the
DX-100 or DX-100-B by making a few
simple circuit modifications and still re-
‘tain the'normal AM and CW functions.
Easy to operate and tune, the adapter
employs the phasing method for gener-
ating a single sideband signal, allowing
operation entirely on fundamental fre-
quencies. The critical audio phase shift
network is supplied, completely pre-
assembled and wired in a sealed plug-in
unit. Features include single-knob band-
switching for operation on 80, 40, 20,
15 and 10 meters, an easy-to-read panel
meter, built-in electronic voice control
with anti-trip circuit. Enjoy the advan-
tages of SSB operation by adding this
fine kit to your ham shack now. Shpg.
Wt. 14 ibs.
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MODEL Dx-20 $3 595
DX-20CW TRANSMITTER

MODEL DX-10 $6 495
DX-40 PHONE & CW

TRANSMITTER KIT

Operates on 80, 40, 20, 15, 11
and 10 meters, using a single
6146 tube in the final for 75 watt
plate power input CW, or 60
watts phone. Single-knob band-
switching, pi network output,
complete shiclding, provision
for three crystals and VFO.
D'Arsonval movement panel
meter. Shpg. Wi, 25 1bs.

www.americanradiohistorv.com

KIT

This fine unit covers 80, 40, 20,
15,11 and 10 meters with single-
knob bandswitching. Features
a 6DQ6A tube in the final for
50 watt plate power input, pi
network output, complete
shielding to minimize TVI. Easy
to build with complete instruc-
tions supplicd. Shpg. Wt. 19 |bs.

RADIO-ELECTRONICS
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*"'MOHAWK' HAM RECEIVER KIT

Designed for ham band operation and for maximum stability
and accuracy, the Heathkit “Mohawk” receiver will let you
enjoy ham activities to the utmost. This 15-tube receiver fea-
tures double conversion with IF’s at 1682 kc and 50 kc and
covers all the amateur frequencies from 160 through 10 meters
on seven bands. An extra band is calibrated to cover 6 and 2
meters using a converter. The “Mohawk” is specially designed
for single-sideband reception with crystal controlled oscillators
for upper and lower sideband selection. A completely pre-
assembled, wired and aligned front end coil /bandswitch as-
sembly assures case of construction and top performance.
Many more important features are provided in this outstand-
ing receiver for dependable and effective amateur communi-
cations. Ruggedly constructed with well rated components
throughout. Shpg. Wt. 66 lbs. Matching accessory speaker kit;
optional extra. Model AK-5. $9.95. Shpg. Wt. 8 lbs.

* Prewired and Aligned
Coil/Bandswitch Assembly
* Crystal Controlied
Oscillators for
Drift-Free Reception

HEATHKIT
MODEL RX-1

MODEL AM-2
REFLECTED POWER

“SENECA' VHF TRANSMITTER

Brand new in every respect, the model
VHF-i “Seneca” is the latest addition
to our line of ham transmitters. This
self-contained 6 and 2 meter transmitter
features buiit-in VFO, modulator, and
dual power supply. A pair of 6146 tubes
are employed in the push-pull final am-
plifier stage and features up to 120 watts
input on phone and 140 watts input on
CW in the 6 meter band. Slightly less in
the 2 meter band to prolong amplifier
tube life. Panel controls allow VFO or
crystal contro!, phone or CW operation
on both amateur bands. Four switch-
selected crystal positions. Complete RF
shielding to minimize TVI. Spotting
push-button provided. The VFO slide
rule type dial features edge-lighting and
- vernier tuning. An ideal transmitter for
the ham who wants to extend operation
into the VHF region. Shpg. Wt. 56 1bs.

$1595

METER KIT

KIT

]
‘
MODEL B-1 n

Check the match of your an-
tenna transmission system by
measuring the forward and re-
flected power or standing wave
ratio from 1!:1 to 6:1. Hundles
a peak power of well over | kilo-
watt and may be left in antenna
feed line. No external power re-
quired. 160 through 6 meters.
For 50 or 75 ohm lines. Shpg.
Wit. 3 1bs.

MAY, 1959
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BALUN COIL KIT
Unbalanced coax lines can be
matched to balance lines of
either 75 or 300 ohms by using
this balun coil kit. Use without
adjustment from 80 through 10
meters at power up to 200 watts.
May be located any distance
from transmitter or antenna.
Protective cover included. Shpg.
Wt, 4 1bs.
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HEATHKIT
MODEL AR-3

(LESS CABINET)

HEATHKIT
MODEL VHF-1

MODEL VX-1 $2395

ELECTRONIC VOICE
CONTROL KIT

This unique device lets you
switch from receiver to trans-
mitter merely by talking into
your microphone. Provision is
made for receiver and speaker
connections and also for a 117
volt antenna relay. Adjustable
to all conditions by sensitivity
and variable time delay controls
provided. Shpg. Wt. § Ibs.

www americanradiohistorv. com
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ALL-BAND RECEIVER KIT

A fine recciver for the beginning
ham or short wave listencer. Fre-
quency coverage is from 550 kc to
30 mc in four bands. Features in-
clude bandswitch, bandsprcad tun-
ing, phone-standby-CW switch, an-
tenna trimmer, noise limiter, RF
and AF gain controls and head-
phone jack. Easy to buiid. Shpg.
Wi, 12 lbs.
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MODEL
QF-1

$995

Q' MULTIPLIER KIT

Use with any receiver with IF fre-
quency between 450 and 460 kc to
add additional sclectivity for sepa.
rating two signals or to reject one
signal and eliminate heterodyne. A
great help on crowded phone and
CW bands. Not for use with AC-DC
type receivers. Simple to connect
with cable and plugs supplied. Shpg.
Wt. 3 Ibs.

H“AUTOMATIC' CONELRAD
ALARM KIT

This easy-to-build device gives in-
stant warning and cuts AC power to
your transmitter when a monitored
station goes ‘‘off-the-air”. Use with
any radio receiver having an AVC
circuit. A sensitivity control adjusts
to various AVC levels. Incorporates
a heavy duty six-ampere relay and
manual “reset’” button to rcactivate
the transmitter. Complete instruc-
tions provided for connection to
receiver. Shpg. Wt. 4 lbs.
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VARIABLE FREQUENCY
OSCILLATOR KIT

Far below the cost of crystals to ob-
tain the same frequency coverage
this VFO covers 160, 80, 40, 20, 15,
11 and 10 meters with three basic
osciflator frequencies. Better than
10 volts RF output on fundamen-
tals. Requires only 250 volts DC at
15 to 20 ma, and 6.3 VAC at 0.45 a.
Hiuminated dial reads direct. Shpg.
Wt. 7 lbs.

MODEL VF-1
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STEREO EQUIPMENT CABINET KIT

This superbly styled cabinct ensembile is designed to
hold your complete home stereo hi-fi system, con-
sisting of a ‘“‘stereo equipment center’’ flanked by
two individual “stereo wing speaker enclosures”.
The unit has room for all the components required

= for sterco sound. Although designed to hold Heath-
kit stereo components, it is not frozen to this ar-
rangement. The kit is supplied with mounting pancls
precut to accommodate Heathkits, but interchange-
able blank panels are also furnished so you can
mount any equipment you may already have. The
precut panels accommodate the Heathkit AM-FM
tuner (PT-1), sterco preamplifier (SP-1 & 2), and
record changer (RP-3). Record changer chassis pulls
out casily for convenient loading and unloading.
Adequatc space is provided for record storage and a
pair of matching Heathkit power amplificrs (from 12
to 70 watts). The stereo wing speaker enclosures are
open backed, cloth grilled cabinets designed to hold
the Heathkit SS-2 or similar spcaker systems. The
cabinets arc available in beautifully grained 34" solid
core Phillipine mahogany or sclect birch plywood
suitable for the finish of your choice. The matched
grain sliding tape deck access door on top pops-up
flush when closed. Entire top features a shaped edge.
Hardware and trim of brushed-brass and gold finish.
Rich toned grille cloth is flecked in gold and black.
No woodworking experience required. All parts pre-
cut and predrilled for easy assembly. Maximum
overall dimensions (all 3 pieces): 8234” W.x 3615" H.
x 20" D. Center Cabinet: 4714” W. x 365" H.
x 20" D.

Beautifully Styled With Plenty of
Room For The Most Complete

Stereo System

MODEL SE-1 (center unit) $1 4995 Shpg. Wt. 162 Ibs.

MODEL SC-1 (speaker enclosure) $3995 each snpg. wt. 42 Ibs.
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HEATH COMPANY ® Benton Harbor 20,
”@/bsidiary of Daystrom, Inc. Michigan

HEATHKIT
MODEL RP-3

$6495

HEATHKIT
MODEL CE-1

Seee st e v estrresss s

HIGH FIDELITY
RECORD CHANGER KIT

Every outstanding feature you couldask for in a

CHAIRSIDE ENCLOSURE KIT [ ) | :
record changer is provided in the Heathkit RP-3, the

66

Combine all of your hi-fi equipment into one com-
pact control center and, at the same time add a beau-
tiful piece of furniture to your home. The CE-1 is
designed to house AM and FM tuners (BC-1A and
FM-3A) and the WA-P2 preamplifier along with the
majority of record changers which will fit in the space
provided. Changer compartment measures 1734 L.
x 16" W. x 9%"” D. Adequate space is provided in the
rear of the unit to house any of the Heathkit ampli-
fiers designed to operate with the WA-P2. Good
ventilation is achieved through properly placed slots
in the bottom and back of the enclosure. Overall
dimensions are 18” W. x 24"H x 351" D. All parts are
precut and predrilled for easy assembly. The Con-
temporary cabinet is available in either mahogany or
birch, and the Traditional cabinet is available in ma-
hogany suitable for the finish of your choice. Beauti-
ful hardware supplied. Shpg. Wt. 46 lbs.
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most advanced changer on the market today. The
unique turntable pause during the change cycle saves
wear and tear on your records by eliminating the
grinding action caused by records dropping on a
moving turntable or disk. Record groove and stylus
wear are practically eliminated through proper weight
distribution and low pivot point friction of the tone
arm. Clean mechanical simplicity and precision parts
give you turntable performance with the automatic
convenience of a record changer. Flutter and wow, a
major problem with automatic changers, is held to
less than 0.189, RMS. An automatic speed selector
position allows intermixing 33%; and 45 RPM rec-
ords regardless of their sequence. Four speeds pro-
vided: 16, 3314, 45 and 78 RPM. Changer is supplied
complete with GE VR 11 cartridge with diamond LP
and sapphire 78 stylus, changer base, stylus pressure
gauge and 45 RPM spindle. Shpg. Wt. 19 Ibs.

RADIO-ELECTRONICS
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““BASIC RANGE" HI-FI SPEAKER
SYSTEM KIT

The popularity of this modestly priced speaker sys-
tem attests to its high fidelity performance. The SS-2
provides an ideal basic speaker for your home hi-fi
system. Flexibility of design allows it to be used as a
table top model or as an attractive consolctte with
optional legs. May also be used as a supplementary
speaker in more advanced systems or as replacement
speaker for TV sets, etc. The specially designed
tweeter horn rotates 90 degrees allowing you to use
the speaker in an upright position if desired, as in the
Hcathkit stereo wing speaker enclosures. Total fre-
quency range is from 50 to 12,000 cycles-per-second.
An 8" mid-range woofer covers from 50 to 1,600 CPS
while a compression-type tweeter with flared horn
covers 1,600 to 12,000 CPS. Both specakers arc by
Jensen. A variable balance control allows level ad-
justment of the high frequency speaker. Power rating
is 25 watts. Constructed of 14" vencer-surfaced ply-
wood suitable for light or dark finish. All wood parts
arc precut and predrilled for simple, quick assembly.
An added feature of the SS-2 is that, although an
outstanding performer in its own right, it may be
combined with the SS-1B “range extending’’ speaker
system later to extend the frequency range at the
high and low ends of the audio range. Build in just
onc evening for many years of listening enjoyment.
Shpg. Wt. 26 lbs.

ATTRACTIVE BRASS TIP ACCESSORY LEGS
convert SS-2 into handsome consolette. 14" legs
screw into brackets provided. All hardware included.
Shpg. Wt. 3 Ibs. No. 91-26. $4.95.

Assemble it in

Just One Evening

HEAT 4KIT
MODEL SS-2

OPTIONAL LEGS
NO. 91-26 $4.95

sesss e v

 DIAMOND STYLUS HI-FI
PICKUP CARTRIDGE

MODEL MF-1 $2695

_ Replace your present pickup with the MF-|
and enjoy the fullest fidelity your library of

- LP’s has to offer. Designed to Heath specifica-
tions to offer vou one of the finest cartridges
available today. Nominally flat response from
20 to 20,000 CPS. Shpg. Wt. | ib.

#HEATHKIT

“*“RANGE EXTENDING MODEL HH-1

HI-FI SPEAKER
SYSTEM KIT

assessseeen o

Designed exclusively for use
with the SS-2, the SS-1B em-
ploys a 15" woofer and a super
tweeter horn to extend the
range of the SS-2 to an overall

“LEGATO'' HI-FI SPEAKER
SYSTEM KIT

cesec e
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MAY,

Extended
Frequency Range
for Your SS-2

1959

response of =5 db from 35 to
16,000 CPS. When used to-
gether the two units form an
integrated four-speaker sys-
tem and are designed to com-
bine into a single piecc of at-
tractive furniture. Impedance
of the SS-1B is 16 ohms and
power rating 35 watts. A con-
trol is provided to limit the
output of the super tweeter.
Constructed of beautiful 34”
veneer-surfaced plywood suit-
able for light or dark finish of
your choice. All parts are pre-
cut and predrilled for simple
assembly. No woodworking
experience required. All hard-
ware included. Shpg. Wt. 80
1bs.

L I R A A

It is difficult to describe in words the performance of
this magnificent speaker system. You may never find
absolute perfection in reproduced sound, but the
Legato comes as close to achicving it as anything yet
devised. Perfect balance, precise phasing, and ade-
quate driver design combine to produce the superb
quality of reproduction inherent in this instrument.
The crisp, clear high frequencies and rich full bass
engulf you in a sea of life-like tone. Two 15" Altec
Lansing low frequency drivers cover frequencies
from 25 to 500 CPS while a specially designed ex-
ponential horn with high frequency driver covers 500
to 20,000 CPS. The unique crossover network is
built-in making electronic crossovers unnecessary.
The legato emphasizes simplicity of line and form to
blend with modern or traditional furnishings. Con-
structed of 34” veneer-surfaced plywood in either
African mahogany or white birch suitable for light
or dark finishes of your choice. All parts are precut
and predrilled for easy assembly. Shpg. Wt. 195 Ibs.

www americanradiohistorv. com
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Eaty o buy..
Eatyto build
Eaty o use...

HEATH
COMPANY

Benton Harbor 20,
Michigan

and FM reception

High Fidelity AM

in a Single Set

HEATHKIT
MODEL PT-1 ¥

Professional Stereo-Monaural AM-FM Tuner Kit

Enjoy stereophonic broadcasts as well as outstanding individual AM and FM radio
reception with this deluxe 16-tube AM-FM-stercophonic tuner combination. Features
include three etched circuit boards for high stability and ease of construction, prewired
and prealigned FM front end, built-in AM rod antenna, tuning meter, FM-AFC
(automatic frequency control) with on-off switch, and flywheel tuning. A multiplex jack
is also provided. AM and FM circuits are tuned individually making it ideal for sterco
applications since both AM and FM can be used at the same time. A switch selected
tuning meter functions on either AM or FM. Cathode follower outputs with individual
level controls are provided for both AM and FM. Other features include variable AM
bandwidth, 10 k¢ whistle filter, tuned-cascode FM front end, FM AGC and amplified
AVC for AM. Anywhere from | to 4 limiters or IF’s assure smooth, non-flutter recep-
tion on weak or strong stations alike. The silicon diode power supply is conservatively
rated and is fuse-protected assuring long service life. Flywheel tuning combined with
new edge-lighted slide-rule dial provide effortless tuning. Use of three printed circuit
boards greatly simplifies construction. Vinyl-clad steel cover is black with inlaid gold
design. Shpg. Wt. 20 lbs.
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b MODEL BC-1A

$2695

MODEL FM-3A

$2695

HIGH FIDELITY FM TUNER KIT

The Heathkit FM-3A Tuner will provide you with
years of incxpensive hi-fi enjoyment. Features broad-
banded circuits for full fidelity and better than 10 uv
sensitivity for 20 db of quieting. Covers the complete
FM band from 88 to 108 mec. Stabilized, temperature-
compensated oscillator assures neglible drift after
initial warmup. Employs a high gain cascode IF am-
plifier and has AGC. Power supply is built-in. IF and
ratio transformers are prealigned as is the front end
tuning unit. Two outputs provided, one fixed, one
variable, with extra stage of amplification. Shpg.

HIGH FIDELITY AM TUNER KIT

The BC-1A incorporates many features not usually ex-
pected in an AM circuit particularly in this low price
range. It features a special detector using crystal diodes
and broad band-width IF circuits for low signal dis-
tortion. Audio response is =1 db from 20 CPS to 9 k¢
with 5 db of pre-emphasis at 10 kc to compensate for
station rolloff. Covers the complete broadcast band
from 550 to 1600 kc. Prealigned RF and IF coils
eliminate the need for special alignment equipment.
incorporates AVC, two outputs. two antenna inputs
and built-in power supply. Shpg. Wt. 9 |bs.

Wt. 8 lbs.
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MODEL W-6M $1099°5

“*"HEAVY DUTY' 70 WATT
HI FI AMPLIFIER KIT
Designed for “rugged duty” called
for by advanced hi-fi systems and
P.A. networks. Silicon diode rec-
tifiers assure long life and heavy
duty transformer provides excel-
lent powersupply regulation. Vari-
able damping control provides
optimum performance with any
speakersystem. Quick changeplug
selects 4, 8 and 16 ohm or 70 volt
output and the correct feedback
resistance. Shpg. Wi. 52 lbs.
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MODEL WsM $5975

25 WATT HI FI
AMPLIFIER KIT

Enjoy the distortion-free high fi-
delity sound from one of the most
outstanding hi-fi amplifiers avail-
able today. Features include a
specially designed Peerless output
transformer and KT66 tubes. Fre-
quency response is +1 db from 5
to 160,000 CPS at | watt and
within 2 db 20 to 20,000 CPS at
fult 25 watts output. Hum and
noise are 99 db below 25 waus.
Shpg. Wi, 31 Ibs.

O B T T T

D R R I T I

SINGLE CHASSIS 20 WATT
HI FI AMPLIFIER KIT

A true Williamson-type high fidel-
ity circuit, the W-4AM features
5881 push-pull output tubes and
a special Chicago-Standard out-
put transformer to guarantee you
full fidelity at minimum cost. Har-
monic distortion is 1.5% and IM
distortion is below 2.7%, at full 20
watt output. Hum and noise are
95 db below full output. Taps for
4, 8 or 16 ohm speakers. Shpg.
Wt. 28 Ibs.

wWWW.americanradiohistorv.com
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MODEL W-3AM $4.975

DUAL CHASSIS 20 WATT
HI FI AMPLIFIER KIT
Another famous Williamson-type
high fidelity circuit, the W-3JAM
features the famous Acrosound
TO-300 “uitralinear™ output trans-
former and 5881 tubes. The power
supply and main amplifier are on
separate chassis for installation
flexibility. Harmonic distortion is
less than 19, and TM distortion is
less than 1.29%, at 20 watts. Shpg.
Wt. 29 Ibs.

RADIO-ELECTRONICS
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HEATHKIT
MODEL SP-2
(STEREO)

Monaural-Stereo Preamplifier Kit
(2-Channel Mixer)

This unique kit allows you to purchase it in the monaural
model if desired and then add the second or stereo
channel later. The SP-2 features 12 separate inputs, six
on each channel, with input level controls. Six dual con-
centric controls consist of: two 8-position selector
switches, two bass, two treble, two volume level and two
loudness controls, a scratch filter switch and a 4-position
function switch. A separate on-off switch is provided.
The function switch provides settings for stereo, 2-
channel mix, channel A or B for monaural use. Inputs
consist of tape, mike, mag phono and three high-level
inputs. NARTB equalization and RIAA, LP, 78 record
compensation are provided. A remote balance control
is included. Printed circuit boards for easy assembly.

MODEL SP-1 (MONAURAL)
$3795 Shpg. Wt. 13 Ibs.

MODEL C-SP-1 (CONVERTS SP-1 TO SP-2)
$2195 510 wi51bs.

D R R N L I T I R R I R I A I I I I I S R R P R P I R R A A A A

“MASTER CONTROL"
PREAMPLIFIER KIT

Control your hi-fi system with
this compact unit. Features 5
switch-selected inputs to accom-
modate a record changer, tape

Built-in power supply. Shpg. Wt. 15 1bs.

MODEL W-TM

$5495

D R R T I S A R R ]

MODEL A-oc $3550

GENERAL-PURPOSE
20 WATT AMPLIFIER KIT

Designed for home installation as
well as for PA requirements, the
A9-C combines a preamplifier,
main amplifier and power supply
all on one chassis. Four switch-
selected inputs are provided as
well as separate bass and treble
tone controls offering 15 db boost
and cut. Detachable front plate
allows for custom installation.
Shpg. Wt. 23 Ibs.
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MODEL UA-1

$2195
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“EXTRA PERFORMANCE' 55 WATT
HI FI AMPLIFIER KIT

Enjoy this high fidelity power amplifier at less
than a dollar per watt. Full audio output and
maximum damping is conservatively rated at
55 watts from 20 CPS to 20 k¢ with less than
29, total harmonic distortion throughout the
entire range. Features famous ‘‘bas-bal” cir-
cuit, EL-34 output tubes and special 70 volt out-
put. Shpg. Wt. 28 Ibs.

“UNIVERSAL'' 12 WATT HI Fi
AMPLIFIER KIT

The versatility and. economy of this fine kit
make it a truly *‘universal’” hi-fi amplifier. An
ideal basic amplifier for any hi-fi system or a
perfect addition to gear your present hi-fi sys-
tem to stereo sound. Uses 6BQS/EL84 push-
pull output tubes for less than 29, harmonic
distortion throughout the entire audio range.
Shpg. Wt. 13 lbs.

NO. 401-6

MODEL sw-1 $2495 $750

® 8 ¢ s 00 e0 s 0000000 00800000000 0se0s00sRs 000

recorder, AM tuner, FM tuner,
TV receiver, microphone, etc.,
each with level control. Provision
also for a tape recorder output.
Equalization for records through
separate turnover and rolloff
switches for LP, RIAA, AES and
early 78’s. Shpg. Wt. 7 lbs.

L S R I I R A e R L K]

MODEL
X0-1

$1895

ELECTRONIC
CROSSOVER KIT

‘This unique instrument separates
high and low frequencies and feeds
them through 2 amplifiers into
separate speakers. Located ahead
of the main amplifier, it virtually
eliminates IM distortion and
matching problems. Note: Not
for use with Heathkit Legato
speaker system. Shpg. Wt. 6 lbs.

0680000000 0s 0000 0000000000000

SPEEDWINDER KIT

A real timesaver, the SW-I leaves
your tape recorder free for opera-
tion while rewinding tape at the
rate of 1200 feet in 40 seconds.
Prevents unnecessary wear to the
tape and recorder. Handles up to
1014" tape reels. Handles 800’
reels of 8 and 16 millimeter
film as well. Automatic shutoff
prevents whipping at end of re-
wind. Shpg. Wt. 12 1bs.

0000 000000000 0000000000008 es 0 EsITSLEE

127 UTILITY SPEAKER KIT

Replace inferior speakers in radio
or TV sets to obtain better tone
quality or set up an auxiliary
speaker for testing purposes with
this convenient, high quality
speaker. The speaker will handle
up to 12 watts with a frequency
response of +5 db from 50 to
9,000 CPS. Speaker impedance is
8 ohms and has a 6.8 oz. magnet.
An outstanding dollar value.
Shpg. Wt. 7 lbs.

wWWW.americanradiohistorv.com
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MODEL Tk-1 $©95

COMPLETE TOOL SET

These basic tools are all you need
to buitd any Heathkit. The pliers,
diagonal side cutters, 2 screw-
drivers, and soldering iron are all
of top quality case hardened steel
for hard duty and long life. Pliers
and side cutters are equipped with
insulated rubber handles for
safety. A good example of just
how easy Heathkit building really
is. Shpg. Wt. 3 lbs.
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HIGH FIDELITY TAPE
RECORDER KIT

The model TR-1A tape deck and preamplifier
combination provides all the facilities you need
for top quality monaural recording /playback
with fast forward and rewind functions. 714 and
334 TIPS tape speeds are selected by changing belt
drive. Flutter and wow are held to less than 0.35%,.
Frequency response at 714 IPS =2.0 db 50-10,000
CPS, at 3% IPS =2.0 db 50-6,500 CPS. Both
units may be mounted together or separately
affording high flexibility in every application.
Features include NARTB playback equalization
—separate recording and playback gain controls
—cathode follower output and provision for mike
or line input. Signal-to-noise ratio is better than
45 db below normal recording level with less than
19% total harmonic distortion. A filament balance
control allows adjustment for minimum hum
level. Complete instructions ptovided for easy
assembly. Overall dimensions of tape deck and
preamp is 1514" W. x 1314" H. x 8" D. Shpg. Wt.
24 lbs.

HEATHKIT
TR-1A

Includes tape deck assembly,
preamplifier and roll of tape.

HEATHKIT
TE-1

if desired. Shpg. Wt. 10 Ibs.

Many more Heathkits to choose from

hi=fiz Amplifiers—Preamplifiers—Speaker Systems—AM/FM Tuners—Equip-

ment Cabinets—Record Player—Tape Recorder—Electronic Crossover —

Stereo Equipment.

test: Oscilloscopes—Voltmeters —RF Signal Generators—AF Generators—

Analyzers—Battery Eliminators—Tube Checkers— Condenser Checkers—

Computer—Color Bar & Dot Generator —Sweep Generator—Impedance
Bridge—Power Supplies—Probe Kits—R/C Decade & Substitution Kits.

ham radio: Transmitters—Receivers— Antenna Accessories— Voice Con-
trol—Conelrad Alarm—Variable Frequency Oscillator— SSB Adapter—

“Q" Multiplier.

mMarine: Direction Finders — Marine Converter — Rudder Position
Indicator—Fuel Vapor Detector —Charge Indicator—Power Meter.

general: Tool Set—6é-Transistor Portable Radio—Radiation Counter—

Electronic Timer—Crystal Receiver—Superheterodyne Receiver.

ge"d 6’(’ Cﬂrﬂ[l)g describing over 100 easy-to-build

electronic instruments in kit form. Complete specifications and detailed informa-

tion on Hi-Fi—Test—Ham and Marine kits.

Save with Heathkits...the quality name In kit
form electronics.

RADIO.ELECTRONICS
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“BOOKSHELF' 12 WATT
AMPLIFIER KIT

Here are a few of the reasons why this attractive
amplifier is such a tremendous dollar value. You
get rich, full range, high fidelity sound reproduction
with low distortion and noise . . . plus “modern
styling’. The many features include full range fre-
quency response 20 to 20,000 CPS =1 db with less
than 29, distortion over this range at full 12 watt
output—its own built-in preamplifier with provision
for three separate inputs: mag phono, crystal phono,
and tuner—RIAA equalization—separate bass and
treble tone controls—special hum control—and it’s
easy-to-build. Complete instructions and pictorial
diagrams show where ever part goes. Cabinet shell
has smooth leather texture in black with inlaid gold
design. Cabinet measures 1215” W. x 8%s” D. x 434"
H. Output transformer has taps at 4, 8 and 16 ohms
to match the speaker of your choice. An ideal unit
to convert your present hi-fi system to stereo sound.

An Amplifier, Preamplifier

all in one!

HEATHKIT
EA-2

Shpg. Wt. 15 lbs.

NOTE: all prices and speci-
fications subject to change
without notice.

Enclosed find { } check
{ )} money order. Please
ship C.OD. ( )

On Express orders do not
include transportation
charges—they will be col-
lected by theexpressagency
at time of delivery.

On Parcel Post Orders in-
clude postage for weight
shown. All prices are NET
F.O.B. Benton Harbor,
Michigan, and apply to
Continental U.S. and Pos-
sessions only. 209 Deposit
required on all C.O.D.
orders.

the World's Largest Manufacturer

of Electronic Instruments in Kit Form

!

T Tt

Order direct by mail...

Save }; or more over equivalent
ready-made products by buying
directand assembling themyour-
self. Heathkit Style, Performance
and Quality are unsurpassed!

HEATH COMPANY BENTON HARBOR 20, MICH.

IE
l a subsidiary of Daystrom, Inc.

!
!
I
|
'L \
SHIP VIA L
Name___ . - . :
[J Parcel Post 1
Address_ — = ] Express :
[} Freight :
City & Zone = N State
(PLEASE PRINT (] Best Way =
QUANTITY | ITEM MODEL NO. PRICE :
] - |
I
2l
l I
1
1]
1
!
1
1
1
POSTAGE :
[] SEND FREE HEATHKIT CATALOG 1
TOTAL :

HEATHKITS are also available at your Dealer &% ocxitac

MAY, 1959
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NOT |
JUST |
BETTER... __

For ALL Radio-TV
Replacement Applications

Naturally you want to supply your customers with
the best replacement electrolytic capacitors to
insure a satisfactory repair job without costly call-
backs. That's exactly what you do when you use
only Aerovox AFH twist-prong electrolytics.
Aerovox offers you all the iastest refinements —
85°C operation, improved hermetic sealing, rugged
prongs and terminals (inciuding printed-wiring
types), and only high purity aluminum foil con-
struction throughout.

But quality alone is only part of the deal. Aerovox
offers you the widest selection of exact-duplicate
replacements in the entire industry. Your local
Aerovox Distributor stocks every rating you need.
Call on him today for all your capacitor require- |
ments and at the same time ask for your free copy
of the latest Aerovox catalog.

BUY THEM BY THE KIT...

see the AFH "Stack-a-'Lytic”" kits (AK-400
and AK-401) at your
Aerovox Distributor. A
selection of 8 or 16
popular replacement
units in a FREE meta!
storage rack with
stacking feature.

AEROVOX

CORPORATION

DISTRIBUTOR DIVISION

- NEW BEDFORD ® MASSACHUSETTS
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AUDIO—HIGH FIDELITY

(Continued from page 59)
This is the recorded version to own since Shelley
Manne and Victor Feldman are regular members
of the band heard in the Gunn series. Fabulous

‘ sound.

MAHLER: Symphony No. 2 in C Minor
Hermann Scherchen conducting Vienna Academy
Chorus and Vienna State Opera Orchestra
Westminster Stereoc Record (2) WST-206
Some of Mahler’s more grandiose ideas for the
concert hall begin to make sense on records, with
the advent of stereo. Many of his effects depend

| upon a truly lantastic range of orchestral dy-

namics. These vary from barely audible subter-
ranean comment by the cellos and double basses
to the full power of one of the largest instru-
mental outlays in the symphonic repertoire.
Scherchen handles the chorus and orchestra with
conviction in full-fledged stereo. Westminster’s
engineers, to their great eredit, have resisted
the temptation to pull up the gain even during
the passages when the horns are heard offstage.

Music for Bang, Baa-room and Harp
Dick Schory’'s New Percussion Ensemble
RCA Victor Stereo Record LSP-1866

A wild idea has been carried out with pains-
taking effort where the Chicago Symphony Or-
chestra usually plays. A mountain of percussion
equipment went to the stage of Chicago’s Orches-
tra Hall. Twelve percussionists participated in
these stereo experiments in the use of space.
A different mike setup was used for each selec-
tion. This dise packs a wallop almost equal to
the stereo tape version (RCA CPS-203).

Castle Jazz Band in Stereo
Stereo Records $-7021
It takes a spare-time musician to sound com-
pletely spontaneous and unworried in these tra-
ditional jazz favorites. Don’t count on keeping a
straight face when this easy-working West Coast
group throws itself into Tiger Rag, Rowal Gur-
den Dlues, etc. Stereo permits snug ensemble
work yet maintains the identity of each player.

STRAVINSKY: The Firebird {Complete Ballet)
Ernest Ansermet conducting L'Orchestre de la

Suisse Romande

London FFSS Stereo Record CS$-6017

A few minutes’ listening on a top system
will convinee Firebird fanciers that they have
splurged wisely on this one. The complete An-
sermet version of this score had no competition
in the mono eatalog. It should stand apart for
vears to come in this full-range stereo recording.
Lowest and highest strings are accorded equal
realisn.

Sabicas and Escudero
Montilla Stereo Disc FMS-2005
Flamenco music by guitarists Sabieas and
Escudero offers an excellent test of a stereo disc
system’s transient response. The pPlacement of
the two performers is particularly useful. Each
guitar occupies its own channel. Sound is very
clean throughout the rangze of the instruments.
In addition to the check on transients and
channel halance, this record offers another and
more subtle test. Heard on two loudspeakers
that project a narrow beam of sound, each
guitar will appear to issue from its own speaker.

: On the other hand, two speakers ecapable of

adequate dispersion will place the guitars in
their proper places, adjacent to the inner cdge
of each speaker enclosure.

TCHAIKOWSKY: Symphony No. & [Pathétiquel
Jean Martinon conducting Vienna Philharmonic

Orchestra

London FFSS Stereo Record CS-6052

The enormous activity within a symphony
orchestra during the marchlike third movement
is very evident in this stereo version of the
Techaikowsky Sixzth. When the low bass percussion
makes its entrance, it does so at the bottom of
today’s best woofers. The orchestra appears more
at home in this music than does the French con-
ductor.

‘ Beat Tropicale

José Bethancourt and His Orchestra
Harry Coon and Richard Campbell, Drums
Concert-Disc (Stereo) €S-33
The famous marimba of José Bethancourt
paces the Latin rhythms on side A of this release,
but side B will win out with audiophiles who are
searching for the unusual. The drum team of

| Coon and Campbell, with the aid of sound-on-

sound recording and a reverb chamber or two,
quite {rankly, is out to give your sound system
a hard time. Their Savage Drum IFantasy may

WwWwWWwW.americanradiohistorv.com

confound quite a few stereo pickups. This record
makes no attempt to win the goodwill of the
peace-loving resident in the next apartment.

SSEEREA]
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Something For Both Ears

World Pacific Stereo Demonstration Disc HFS-2

This $2.98 stereo sampler oifers some of the
high points of the World Pacific lineup of artists
who have brought fame to this West Coast jazz
label. Tiptop audio work and performers such
as Gerry Mulligan. Chico Hamilton, Gil Evans
and the Mastersounds should ensure top ecircula-
tion at this price. The distortion figures audible
on the record rate with the lowest available in
stereo today. Don’t miss this one. It is well worth
the price of admission!

HAYDN: Symphony No. 100 in G (Military)
Symphony No. 107 in D {Clock!)
Mogens Woldike conducting Vienna State
Opera Orchestra
Vanguard Stereo Demonstration Disc SRV-109-5D
I'avorites on stereo tape, these well-balanced
performances offer even better detail on Van-
guard's latest stereo discs. Exceptionally clean
cymbal in the important movement of the
Military Symphony. Both works benefit greatly
from the directionality used here.

Plain Vanilla
Larry Fotine and Beale Street Buskers
Bel Canto Stereo Record SR-1001

This last-minute arrival from Bel Canto offers
Dixieland music that smashes through to new
heights of realism. The undeviating volume level
of the crisp material, the obvious superiority
of the original tape and the fabulous transfer
to stereo disc combine to create a new listening
experience. I prefer this disc to the stereo
tape version of the same music (Bel Canto
STR-38).

Jan Peerce in Las Vegas
Joe Reisman and His Orchestro
RCA Victor Stereo Tape CPS-119
(7-inch; playing time, 25 min. $8.95)
Furnish your own spotlizht and Jan Peerce will
sing in your own living room as he did at a
Las Vegas night spot. A stereo system with good
presence will place his voice several yards in
front of the orchestra. Peerce fans probably will
find nothing corny in ballads such as Blue Bird
of Happiness. Most listeners, once they have
assumed the mood of a typical Las Vegas
visitor, will be stirred by songs such as Granada,
Around the World, September Sony and the aria
Vesti la Giubba.

Norrie Paramor's Jet Flight
Capitol Stereo Disc ST-10190
A resourceful English arranger conductor uses
an unusually respounsive orchestra to span the
music of ten countries. Stereo alone can do
justice to the sconhe of the arrangements which
incorporate ingenious and tasteful use of sound
effects by the orchestra to heighten the musical
atmosphere of the individual countries. A tre-
mendous sound stage is covered with ease by the
mike set up. A standout popular item.

Yiva Espaiia
Manuel Gomez de Arriba conducting Banda de
Aviacion Espanola
Montilla Stereo Disc FMS-2006
The importance of acoustical environment in
stereo recording is forcefully demonstrated on
this disc. These nine orchestral interludes from
the Spanish lyrical theatre are played by a well-

RADIO-ELECTRONICS
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trained concert band in a very live hall. The
reverberation interval attains maximum sonority
without introducing tubbiness. Some overlones
are heard in better detail on this wide-range
dise than they were on the stereo tape version
(FMT-1004).

Note: Records below are 12-inch mono LP‘s and
play back with RIAA curve unless otherwise indi-
cated.

STRAUSS: Death and Transfiguration

Dance of the Seven Veils

Dance Suite After Couperin
Artur Rodzinski conducting Philharmonic

Orchestra
Capitol-EMI G-7147
Artur Rodzinski’s last recording sessions were
held in EMI's studios. This is the first of three
records that will stem from sessions held before
his death last November. It documents, in
realistic sound, the splendid service to Richard
Strauss that Rodzinski could perform with a
topltight orchestra. This Capital release is an
important record.

WALTON: Belshazzar’s Feast
Sir Malcolm Sargent conducting Huddersfield
Choral Society and Royal Liverpool
Philharmenic Orchestra
Capitol-EMI G-7141

If this performance ever appears in stereo, it
will be a stunning show. In the meantime, we
can only imagine the disposition of the double
mixed choir, large orchestra, organ and two
brass ensembles—the latter usually placed to
right and left of the conductor. Crisp sound
that is most vivid in color.

FRANCK: Symphony in D Minor
Symphonic Variations
Charles Munch conducting Paris Conservatory

Orchestra
Richmond B-19022
The previous comment on London's low-
numbered sterco dises applies to their mono
reissues on the Richmond label. This disc,
although high in number, is inferior to the
Ansermet recording of Debussy’s La Mer (Rich-
mond B-19007) reviewed some months ago. The
inclusion of the Symphonic Variations for Piano
and Orchesira would indicate that crowding
lowers audio quality even in the lower-priced
pressings.

Witches' Brew
Alexander Gibson conducting New Symphony

Orchestra of London
RCA Victor LM-2225
RCA’s affiliation with Decca in England pro-
vides an opportunity to hear the acoustics ot
Kingsway Hall, London, on a domestic label
other than London. Audiophiles have long bheen
familiar with the remarkable sound of this hall.
Its charuacteristic sonority is heard to good
advantage in this collection of music stressing
the supernatural. Moussorgsky's Night on Buare
Mountain, the Liszt Meplhisto Waltz and Saint-
Saens’ Danse Macabre are both really standout
items.

CORELLI: Concerto Grossi, Opus 6 {Completel
Jorgen Ernst Hansen conducting Chamber

Orchestra of Societas Musica, Copenhagen

Vanguard BG 585/7

This Danish chamber orchestra brings to the
music of Corelli a poise and balance all its
own. The sound is the sweetest of existing
versions. This is another in the series of Van-
guard three-record sets oifered at the price of
two discs, a policy gladly condoned by collectors
who are always seekingz complete editions of
great music.

KHATCHATURIAN: Symphony No. 2
Nathan Rachlin conducting State Radio Orchestra

of U. S. S. R.
M-G-M GC-30002
Until recent years, master tapes imported
from Russia were lar below the world average in
audio. The situation has now improved to the
point where records based on Russian tapes
merit playback on a wide-range system. M-G-M
shows enterprise in making available a recent
recording of this colorful Khatchaturian sym-
phony. An earlier disc with the composer con-
duciing (Colosseum 136) does not match this
new release. END

Name and address of any manufacturer of rec-
ords mentioned in this column may be obtained
by writing Records, RADIO-ELECTRONICS, 154 West
14 St., New York 11, N.Y.
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Convenient "over-the-counter" delivery is
now available through any of the Authorized
Heathkit Dealers listed below. Although you
will find the price of Heathkits slightly higher
when buying locally, we’re sure you'll agree
that this increase is justified. Your dealer
absorbs all transportation charges, carries
a complete stock of kits for immediate de-

arise.

fast service. .

Dealers

livery, provides demonstration facilities,
offers you a reliable source for parts and
.and stands ready to counsel
or advise you on any problem that might

This new service does not affect your
continued privilege to buy directly from
Heath Company if you prefer.

NOW READY TO SERVE YOU...

CALIFORNIA

BAKERSFIELD

Kiesub Corporation

2615 "'F"" Street
BERKELEY

zacKIT Corporation

2002 University Avenue
CHICO

Dunlap Radio & TV

928 Main Street
EL CAJON

Telrad Electronics

182 East Main Street
FRESNO

Duniap Radio & TV

2617 Tulare Street
LONG BEACH

Kierulff & Company

1501 Magnolia
LOS ANGELES

Bushnell Sound Corp.

12024 Wilshire Boulevard

Kierulft Sound Corp.

820 West Olympic Boulevard

Kierulff & Company

6303 E. Corsair
MARYSVILLE

Dunlap Radio & TV.

5th & "J"" Street
MERCED

Dunlap Radio & TV

234 West 17th Street
MODESTO

Dunlap Radio & TV

419 10th Street
NATIONAL CITY

Telrad Electronics

639 National
ONTARIO

Kiesub Corporation

124 N. Benson
OXNARD

Kierultf & Company

508 E. Date Street
PALO ALTO

Zack Electronics

654 High Street
SACRAMENTO

Dunlap Radio & TV

1800 22nd Street
SAN BERNARDINO

Kierulff & Company

330 South Mt. Vernon
SAN DIEGO

Telrad Electronics

3453 University Avenue
SAN FRANCISCO

Zack Electronics

1422 Market Street
SANTA BARBARA

zacKIT Corporation

513 State Street
STOCKTON

Dunlap Radio & TV

27 North Grant Street
TARZANA

Valley Sound Corp.

18841 Ventura Boulevard
VAN NUYS

Kierulft & Company

14511 Delano
VISALIA

Dunlap Radio & TV

1725 Mooney Avenue

DELAWARE

WILMINGTON

Radlo Electric Service Co,

Third & Tatnall Streets

FLORIDA

COCOA

Thurow Distributors, [nc,

540 St. Johns Street
MIAMI

Thurow Distributors, In.,

1800 Northwest 23rd Streat

LOUISIANA
LAFAYETTE

Sterling Radio Products, lnic,

1005 Cameron Street

MARYLAND

SALISBURY
Radio Electric Service C

G,
736 South Salisbury Boulevard

HEATH COMPANY

MASSACHUSETTS
BOSTON

Audionics, Incorporated
1348 Boylston Street
MICHIGAN
ALLEN PARK
Volta Electronics
6716 Park Avenue
DETROIT
High Fidelity Workshop
16400 West Seven Mile Road

MINNESOTA
MINNEAPOLIS

Audio King Company
913 West Lake Street
NEW JERSEY
ATLANTIC CITY
Radio Electric Service Co.
452 North Albany Avenue
CAMDEN
Radio Etectric Service Co,
513 Cooper Street
MOUNTAINSIDE
Federated Purchaser, Inc,
1021 U. S. Route #22
NEWARK
Federated Purchaser, Inc,
114 Hudson Street
NEW YORK
BELLEROSE
Cross Island Electronics, Inc.
247-40 Jericho Turnpike
BROOKLYN
Acme Electronics, Incorporated
59 Willoughby Street
FARMINGDALE
Gem Elec. Distributors, Inc.
34 Hempstead Turnpike
FOREST HILLS
Beam Electronics, Incorporated
101-10 Queens Boulevard
HICKSVILLE
Gem Elec. Distributors, Inc.
236 Broadway
MINEOLA
Arrow Electronics, Incorporated
525 Jericho Turnpike
MT. VERNON
Davis Radio Distributing Co.,.In¢c.
70 €ast Third Street
NEW YORK
Arrow Electronics, Incorporated
65 Cortlandt Street
Harvey Radio Company
103 West 43rd Street

NO. CAROLINA

CHARLOTTE

Southeastern Radio Supply Co.

1200 W. Morehead Street
GREENSBORO

Southeastern Radio Supply Co.

404 N, Eugene Street
FAYETTEVILLE

Southeastern Radio Sunply Co.

525 Gillespie Street
KINSTON

Southeastern Radio Supply Co.

408 N. Heritage Street
RALEIGH

Southeastern Radio Supply Co.

414 Hitlsboro Street

OHI0

CHILLICOTHE
Buckeye Electronics Dist., Inc.
565 North High St.
COLUMBUS
Buckeye Electronics Dist., In¢,
236-246 East Long Street
DAYTON
Ham 'N Hi-Fi, Inc.
826 North Main Street
Srepco, Inc.
314 Leo Street
HAMILTON
Srepco, Inc.
145 Highland Avenue

OHIO

MIDDLETOWN

Srepco, Inc.

2104 Brentwood Avenue
NEWARK

Buckeye Electronics Dist., Ing.

114 Union Street
PIQUA

Srepco, Inc.

R.R. 71, Box 308
SPRINGFIELD

Standard Radio-Springfield, tne:

1300 S. Paris Road
ZANESVILLE

Buckeye Electronics Dist., Inc.

120 South Eighth Street

OREGON
PORTLAND
Eccles Electric Company
237 Northeast Broadway
SALEM
Cecil Farnes Company
440 Church Street, Northeast

PENNSYLVANIA

ALLENTOWN

Federated Purchaser, Inc,

1115 Hamiiton Street
EASTON

Federated Purchaser, Ing,

925 Northampton Street
PHILADELPHIA

Austin Etectronics, Inc,

1421 Walnut Street

Radio Electric Service Co.

701 Arch Street

Radio Electric Service Co,

3412 Germantown Avenue

Radio Electric Service Co,

5930 Market Street
WILLOW GROVE

Radio Electric Service Co.

29 York Road

ORK
Radio Electric Service Co.
1114 Roosevelt Extension

RHODE ISLAND
PROVIDENCE
Audionics, Incorporated
790 North Main Street
TEXAS
BEAUMONT
Sterling Radio Products, Inc.
1160 Laurel Street
BRYAN
Sterling Radio Products, Inc.
2615 Texas Avenue
DALLAS
Hillcrest Records, Inc.
6309 Hillcrest Avenue
HOUSTON
Sound Equipment, Incorporated
2506 Crawford Street
HOUSTON
Sterling Radio Products, Inc.
1616 McKinney Avenue
LUFKIN
Sterling Radio Products, Inc.
428 Atkinson Street
VIRGINIA
ARLINGTON
Key Electronics, Inc.
126 South Wayne Street
WASHINGTON
SEATTLE
Seattle Radio Supply, Ine.
2117 Second Avenue

WISCONSIN

MADISON

Hi-Fi Corner

401 State Street

Satterfield Electronics, Inc,

1900 South Park
MILWAUKEE

Hi-Fi Center

4236 West Capitol Drive

Netzow's

2630 North Downer Avenue

Careful selection of reliable qualified dealers is a slow
process . . . so please bear with us if your area has not

been covered. Thank you.

Benton Harkbor, Mich.

A Subsidiary |9f D

strom, Inc.
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IGNAL tracing is a speedy and

sure-fire method of troubleshoot-

ing electronic equipment. But,

whether you use a scope, rf-if
signal tracer or a pair of phones with
a simple detector and blocking capaci-
tor, you invariably have to pull the
chassis and, in many instances, expose
vourself and the tracer to accidental
contact with high voltages. Further-
more, in a complex ecircuit you may
spend a lot of time locating suitable
test points. This is not the case when
using a waveform analyzer.

A waveform analyzer is a special
tvpe of oscilloscope accessory that uses
special capacitive pickup probes to
make every glass tube and high-level
signal lead a potential test point. Thus
the technician traces signals and lo-
calizes the defective stage in the time
required to move the probe from one
tube to another. He can spot and elim-
inate some troubles without even see-
ing the underside of the chassis.

The signals to be viewed are picked
up from the plates of the various stages
by special capacitive probes. A large
ring-shaped probe slips over loctal and
GT type octal tubes, and a smaller one
fits over 7- and 9-pin miniature tubes.
A half-cirele probe is used on tubes
larger than GT types and on multi-
section tubes. The signal is picked up
from the desired section by moving the
probe around and up and down the en-
velope. This probe is also used to trace
high-level signals through unshielded
leads. In addition to speed and con-
venience, capacitive probes have the
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added advantage of providing test and
alignment information without loading
the circuits.

How the analyzer works

The signal picked up by the probe is
fed through the input jack to the INPUT
FUNCTION selector switch (S2). See Fig.
1, the schematic of the Win-Tronix model
850 Induced Waveform Analyzer. Posi-
tion 1 (HIGH-GAIN AUDIO-VIDEO) is used
when testing audio, video and low-fre-
quency 1f circuits. The incoming signal
is fed directly to a high-gain wide-band
cascode amplifier using a 6BK7-B. L3
and L4 peak the highs to extend the
range and compensate for losses in the
scope’s high-frequency response.

V2-a wnplifies the signal further and
feeds it to the output cable (on the
rear of the instrument) through a low-
impedance gain control and section
S2-¢ of the INPUT FUNCTION switch. The
output cable connects to the scope’s
vertical amplifier input terminal. On
this range, the analyzer increases the
overall scope gain about 25 times.

When signal-tracing in low-frequency
rf, audio and synec circuits, the signal
can be heard and analyzed on phones
plugged into the jack in the plate circuit
of audio amplifier V2-b.

When the function selector is in posi-
tions 2 and 3, the signal picked up by
the probe is fed to the input of a 12-
channel turret type TV tuner. The
tuner, shown in block form in Fig. 1,
uses a 6BN4 rf amplifier and a 6CGS8
mixer and oscillator. It has nine coil
strips for TV channels and three spe-

WWW.americanradiohistorv.com

Inside dope on an instrument that
lets you signal-trace a TV set from
above the chassis

By ROBERT F. SCOTT

TECHNICAL EDITOR

cial coil strips for TV if ranges. The
coil set for 3.58 to 4.5 me is installed
in place of the channel 11 coils; the
one for 20.5 to 26.6 mec is in position 12
and the set of coils covering 40.5 to 46.5
me is inserted in position 13. (The TV
coil strips for channels 11, 12 and 13
are supplied with the analyzer and
may be inserted in place of less desir-
able channels. Small stickers are sup-
plied to be pasted on the channel-
selector knob to identify the positions
of the if channel strips.)

When selector S2 is in position 2,
the RF-IF BAND selector (corresponding
to the channel selector on a TV set)
is turned to the same channel as the
TV tuner when checking the set’s 1f
circuits or to the corresponding video
if channel when tracing signals in the
if circuits.

When the RF-IF BAND selector is set
to a TV channel or the 41-me if channel,
the signal is amplified by the 6BN4
and heterodyned in the 6CGS8 to produce
a 21-me if. The 21-mec output of the
tuner is fed to the input grid of ampli-
fier V1 through a broad-band T-net-
work consisting of the mixer plate eoil
(not shown) and L1 and L2. V1’s grid
resistor and blocking capacitor C3
provide an optimum time constant for
grid-leak detection. The tunetr’s out-
put is thus detected and then amplified
by V1 and V2 and then fed to the
scope and phones.

When the RF-IF BAND selector is in
the 21-me position, the oscillator is
inoperative and the tuner acts as a
straight-through amplifier.

RADIO-ELECTRONICS
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The analyzer’s voltage gain through
the tuner is around 83 on 41 mec and
channels 2-6, 71 at 21 me¢ and 62 on
channels 7-13.

The RF-IF BAND selector is thrown
to the 3.58—4.5-mc position when check-
ing signals from a 3.58-mc color-refer-
ence oscillator or amplifier or a 4.5-mc
sound if amplifier. The tuner then am-
plifies the signal and converts it to
21 mec. This signal is detected and then
amplified by V1 and V2. The analyzer
gain is about 40 times in this fre-
quency range. Naturally, a wide-band
scope is needed for this application.

When S2 is in either the RF—IF or
3.58-4.5-mc¢ positions, the tuner must
be biased down to prevent overloading
on strong input signals. The GAIN
control is a dual potentiometer with one
section as a low-impedance attenuator
feeding the output cable and the other
section feeding a variable de bias to the
tuner. The two potentiometers are con-
nected so zero bias is applied to the
tuner when the control is in the maxi-
mum-output position. The analyzer’s
GAIN control should always be used in-
stead of the scope’s vertical gain control
when handling high-level signals. Use
the scope’s vertical attenuator only to
avoid having to operate with the GAIN
control in the extreme counterclockwise
(minimum-output) position.

Throwing S2 to DIRECT SCOPE INPUT
connects the analyzer’s input and out-
put cireuits and bypasses the internal
amplifiers and attenuator.

TV signal tracing

Tracing a signal from the antenna
to the cathode-ray tube and speaker

_@ INPUT
JACK

of a TV set is simple with the model
850 Induced Waveform Analyzer.

1. Checking the antenna

Set S2 to RF-IF and select an active chan-
nel on the analyzer's tuner. Conncet one
antenna lead to the inside ring, and the
other to the outside ring of one of the ca-
pacitive probes. Connect the analyzer’s
output cable to the scope’s vertical ampli-
fier, and set the sweep to 30 or 7,875 cycles.

Fig. 2-a shows a typical pattern obtained
with a 30-cycle sweep, 2-b a similar signal
with a 7,975-cycle sweep. These composite
video waveforms may be traced through rf,
if and vidco circuits. Polarity may be re-
versed in some circuits.

2. The tuner

Remove the shields from the set's rf
amplifier and mixer tubes. Slip the smallest
probe over the rf amplifier and then the
mixer and trace the composite video sig-
nal. (Disable the set’s agc circuit to get a
strong easy-to-trace signal.)

3. Video if amplifiers

Set the RF-IF BAND selector to the set’s
if. With a good signal applied to the set’s
front end, pick up the if signal from the
mixer plate. A signal at this point indi-
cates that the oscillator and mixer are
functioning.

As you move the probe tube by tube down
the if strip, the signal level should increase
with each stage. (In sets with germanium
diode video detectors, pick up the signal at
that point, with the smallest probe held
close to the lead to the detector.)

4. Video detector and amplifiers

Set the scope’s sweep to 7,875 cycles, and
the analyzer’s function selector to HIGH-
GAIN AUDIO-VIDEO. Place the probe on the
video detector. Compare the scope pattern
(video and sync signals of one line) with
that in the set’s service data or with the
typical patterns in Figs. 2-b and 2-c¢. Fig.

PHONE JACK

L3

%]CAPACITXNCE PROBES GND 47K
6

kel

TEST INSTRUMENTS

at vari-
See text for

Fig. 2 a-c—Waveforms found

ous points in a TV receiver.
details.

2-¢ is typically obtained with a 30-cycle
sweep.

Move the probe to each successive video
amplifier stage, looking for an increase in
amplitude and sync phase reversal each
time. (Some older sets use metal video out-
put tubes. Make the pickup by slipping the
probe over a loop made in the video output
lead to the CRT socket.)

5. Syne circuits
Set the function selector to HIGH-GAIN

e e e ey

IO/25V

12AU7-A \

Nt

g

ND PROBE b
AGC TP  HEATER |f
=
] RF-IF BAN
INPUT F=IF:BAND
TUNER (TP VIEW) PWR TRANS
POWER

OF F

II7VAC %

GAIN

.

I
<L i
e S2 POSITIONS

‘l | - HIGH-GAIN AUDIO-VIDEQ
¢ 2 - RF-IF

3- 358-4.5

4 - DIRECT SCOPE INPUT

Fig. 1—Circuit of the induced waveform analyzer.
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AUDIO-VIDEO, and the scope’s sweep to 30
or 60 cycles for vertical and 7,875 or 15,750
cycles for horizontal sync tests. Slipping
the probe over the first sync amplifier or
separator, compare the waveforms obtained
with those in the set’s service data. Repeat
the operation on successive sync stages.
Figs. 2-d and 2-e illustrate typical hori-
zontal and vertical synec waveforms, re-
spectively, at the output of the sync sepa-
rator with 7,875- and 30-cycle sweeps.
(Semiconductor diodes may be used as
horizontal phase detectors or afe phase
comparators. Use the half-circle probe or
the low-capacitance probe in Fig. 3 on the
associated leads.)

6. Deflection circuits

Set the analyzer’s function selector to
DIRECT SCOPE INPUT.

Slip the probe over the horizontal oscil-
lator tube and look for a typical waveform.
A Synchroguide oscillator produces a pat-
tern like that in Fig. 2-f and a cathode-
coupled multivibrator has waveforms as in
Fig. 2-g.

Check waveforms in the horizontal out-
put (Fig. 2-h) and damper circuits (Fig.
2-i) by slipping the probe over the re-
spective tubes.

View the high-voltage pulse by holding
the probe about 4 inches from the flyback
transformer. The pattern in Fig. 2-j is
typical, but amplitude and duration of ring-
ing will vary between sets and with circuit
adjustment.

Switch the scope’s sweep to 30 cycles—
or 60 cycles if waveforms in the manufac-
turer’s service data were taken at this
frequency. Fig. 2-k is a typical waveform
obtained with the probe over a vertical
multivibrator and Fig. 2-1 is that present
in a vertical blocking oscillator. (In some
receivers the vertical oscillator waveforms
will resemble those in Figs. 2-k and 2-l
only when the vertical output tube is re-
moved or disabled, because the waveform
may be affected by circuit loading or feed-
ing back of the output signal.)

Slip the probe over the vertical output
stage. A typical waveform is shown in Fig.
2-m.

7. Intercarrier sound system

Set the INPUT FUNCTION and RF-IF BAND
selectors to 3.58-4.5 me, and the 850 and
scope gain controls to near maximum. Set
the scope’s sweep to 30 cycles.

Slip the probe over the first sound if
amplifier and plug phones into the phone

Fig. 2 d-o—Waveforms found at vari-
ous points in a TV receiver. Sce text for
details.
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jack. The waveform will appear as in Fig.
2-n, and a weak audio signal will be heard
in the phones. The modulation on the 4.5-me
sound carrier will be clearly visible when
using a wide-band scope.

Move the probe to the second sound if
amplifier. Syne and AM noise should be al-
most completely eliminated. If the stage is
a good limiter, the audio signal will remain
at about the same level as in the first stage.

When the probe is moved to the sound
detector, a modulated rf waveform indicates
that the signal is reaching the detector.

Switch the function selector to wuIgH-
GAIN AUDIO-VIDEO. Audio developed at the
detector’s output appears as in Fig. 2-0 and
varies with modulation.

8. Audio amplifiers

Leaving the scope set for 30-cycle sweep
and the analyzer set to HIGH-GAIN AUDIO—
VIDEO, turn up the set’s volume control.

Place the probe over the first af ampli-
fier and then successive audio stages. The
pattern (Fig. 2-0) will increase in ampli-
tude and the sound in the phones will get
louder.

Make a kink or loop in the hot lead to
the speaker’s voice coil and slip the small
probe over it or bring the half-circle probe
close to the hot lug on the speaker. A stand-
ard pattern and audio in the phones indi-
cates that audio is getting through to
the speaker.

9. Keyed age amplifiers, color burst
keyers, sync noise cancellers and hori-
zontal syne discriminators

The color burst and age keyers definitely
require a 15,750-cycle flyback pulse for
proper operation, and the other circuits
mentioned may use flyback pulses in some
sets.

Set the scope’s sweep to 7,875 cycles and
the analyzer’s INPUT FUNCTION selector to
either DIRECT OR HIGH-GAIN AUDIO-VIDEO.
Fig. 2-p shows a typical flyback pulse on
the color burst and age keyer tubes. Other
cireuits may have the flyback pulse passed
through shaping circuits, so consult the
manufacturer’s service data for waveform
information.

10. Color-reference oscillator

Set the INPUT FUNCTION and RF-IF BAND
selectors to 3.58-4.5 me. Use a 7,875-cyele
scope sweep.

Place the probe over the 8.58-mc oscil-
lator. With a wide-band scope, the wave-
form will appear as a constant-amplitude

RADIO-ELECTRONICS
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rf envelope. Stray 15-ke¢ pickup may pro-
duce a notch as in Fig. 2-q.

11. Chroma demodulators and ampli-
fiers

A color bar generator should be coupled
to the set’s antenna posts when checking
these circuits, but the scope need not be a
wide-band type.

Set the scope to sweep at 7,875 cycles.
Throw the function selector to HIGH-GAIN
AUDIO-VIDEO. Figs. 2-r, 2-s and 2-t show
typical waveforms developed by the R — Y,
G—Y and B — Y demodulators and ampli
fiers. respectively.

12. Dynamic convergence waveforms

Set the scope sweep to 7,876 cycles, and
the analyzer's function switch to HIGH-GAIN
AUDIO-VIDEO

Make a kink or loop in each of the hot
horizontal tilt or phasing leads to the con-
vergence coils. When the horizontal ampli-
tude is turned up on the set, the resulting
patterns should resemble Fig. 2-u.

Other applications
The instrument is equally useful for

w

Fig. 2 p-x—Waveforms found at vari-
ouz points in a TV receiver. See text for
details.

troubleshooting and waveform check-
ing in industrial and communications
equipment. To signal-trace broadcast
radios, for example, set the INPUT
FUNCTION selector to HIGH-GAIN AUDIO-
VIDEO; tune in a strong station or feed
a modulated signal from a generator,
and sweep the scope at around 30 cycles.
Proceed as indicated for similar circuits
in TV. The rf and if signals will re
semble Fig. 2-v; the oscillator, 2-w.
Audio signals were shown earlier in
Fig. 2-o.

A 4.5-ke blocking oscillator type fre-
quency divider driven by a 31.5-ke
oscillator in a TV sync generator chain
gave the waveform of Fig. 2-x. It shows
that the tube is oscillating and correctly
counting down by seven.

The usefulness of the 850 increases
with circuit complexity and the number
of tubes used If the desired signals do
not fall in the range of any of the strips
in the tuner, use the HIGH-GAIN AUDIO-
VIDEO setting. If signal frequencies are

N XT MONTH

The Kompleat Kommercial Killer
Some TV commercials are better than the programs. But some still send you leaping for the
volume control—or the on—off switch! Kill the TV sound painlessly by just switching on your

chair-side light.
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BNC CONNECTOR

r TYPE UG-260/U

l F\ive MSEG/ a7 {AMPHENOL 31- ouw
TESE | 6 ——
PROBE | ooV

4FT OF RG EGZIU

e |
/L;-pr' COAX CAB
CERAMIC TRIMMER ADJUSTED —~~~—Ssa 10,

FOR FLAT RESPONSE (I0upuf APPROX)

Fig. 3—A low-capacitance isolation
probe for use with the induced wave-
form analyzer. tigh gain of the model
850 analyzer more than compensates
for the probe’s attenuation. so it ean be
used even in circuits with very low sig-
nal levels. For optimum probe compen-
sation for frequency response, C1 should
be a trimmer capacitor and should be
adjusted for besi square-wave response
through the model 830 with its Inpus
Function set for High-Gain Audio-Video.

very high, it may be necessary to rig a
demodulator probe between the ana-
lyzer and its loop probe. END

Analyze Harmonic Distortion

This easily constructed distortion analyzer uses transistors—

is especially useful for low-level work.

Helping the Mute to Speak

Much has been printed about hearing aids, but little indeed is known of the electronic aid that

gives speech back to the person who has lost his voice through an operation. This article
illustrates several types of such speech aids and describes their working principles.

MAY, 1959
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Three independently var-
table bias voltages are
supplied by this valuable
mstrument for checking
color and monochrome

TV recervers

By EARL T. HANSEN

HILE this handy instrument

is designed for color TV
alignment, it is also very

useful in diagnosing and iso-

lating age trouble in monochrome re-
ceivers. Alignment procedures for latest
color sets require as many as three
externally applied bias voltages. A
fixed source has frequently beecn ob-
tained by using batteries. Although this
type supply is satisfactory in many
ways, the technician often finds that
the leads have been shorted and the
batteries are dead when needed. If a
potentiometer is used to vary the volt-
age, it has to be disconnected after
using. The ac-powered unit described
in this article avoids these shortcom-
ings and provides features necessary
for repairing the latest receiver circuits.
An age bias supply must be extremely
well filtered to avoid introducing hum
modulation into the signal. It must be
continuously variable over an adequate
range (0-20 volts). Internal impedance
must be low enough to override other
bias sources in the receiver. This unit
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Internal view shows parts layout.

1 ) st v

T
s < 6.3V/600MA N°47 PILOT COMMON POSITIVE LEAD SStinam
130V/65MA SEL RECT
=2 R RI R2 R3 3K
7V AC YVv
470/2W + 4 [2.2Kk/2W| 4 33k/2W c2 1A
125V/15MA Cha T90 30TCI-b e P vv
T 150V 25/25v A
R4 3K 'g,iGsAT'VE
OUTPUTS
+C3 B
R1—2,200 ohms, 2 watts —t S
R2—3.300 ohms 2 watts 25/25V B
R3, 4, 5—pot, 3,000 ohms, linear taper R5 3K
R6—47 ohms, 2 watts
8I—50—30 uf, 150 volts, electrolytic L) c
2, 3, 4—25 uf, 25 volis, electrolytics
RECT—selenium, 130 volts, 65 ma ¢ =
S—spst toggle 25/25v C

T—power transformer: primary, |17 volts; secondary,
125 volts, 15 ma; 6.3 volts, 600 ma (Stancor
PS-8415 or equivalent)

Case, 2 x 4 x & inches

Pilot-light assembly with No. 47 pilot lamp

Alligator clips (4)
Test-lead wire (10 feek)
Knobs

Miscellaneous hardware

Circuit of the muliibias box.

capacitors. However, as higher-voltage
components are more readily available
and more economical. and the higher

mects these three requirements.
My first thought was to use a low-
voltage transformer, rectifier and
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voltage is easier to filter, I used the
circuit shown in the diagram. Com-
ponent layout or lead dress is not
critical. Each of the three output volt-
age controls is calibrated after the unit
is completed. Paper discs cemented to
the box simplify marking.

When using the bias box, the common
positive lead is connected to the receiver
chassis, or to B-minus if the chassis is
floating. The negative leads go to the
tuner age and the if age lines. TFor
color receivers, the third goes to the
grid return of the chroma bandpass
amplifier. This output simulates the
ace (automatic chroma control) volt-
age. The voltage controls are set ac-
cording to the manufacturer’s recom-
mendations, or used to vary the gain of
individual sections as desired for align-
ment procedures.

Another important use for the multi-
bias box is trouble diagnosis by substi-
tution. Receiver symptoms caused by
improper age voltage are loss of sync,
unstable sync, negative picture, no
picture, snowy picture and lack of con-
trast. Symptoms due to poor filtering in
the age circuit are vertical jitter,
erratic interlace, loss of vertical sync
and improper picture shading. Connect
the bias box to the tuner and if strip
and you can quickly and positively
determine whether the age system is
at fault. It is not necessary to discon-
nect the set’s age source when making
these checks because the relatively low
impedance of the bias box allows it
to take over.

Occasionally, improper ratio of tuner
to if age voltages causes trouble. High
tuner bias results in excessive snow.
Overloading, white clipping, poor video
definition or buzz in the sound will be
noted if the tuner voltage is low,
especially in a strong-signal area. With
the aid of the bias box the ratio can be
varied to determine optimum conditions.

One precaution—because of its low
internal resistance, the box will allow
normal receiver operation with shorted
or gassy tubes in the circuit. Therefore,
be sure that a bad tube is not the
trouble before looking for defects in
the receiver’s age circuits.

There are times when a voltage, con-
tinuously variable from a negative
value through zero to a positive value,
is desirable; for example, when substi-
tuting control voltages in horizontal
afc circuits, color oscillator ape (auto-
matic phase control) ecircuits, ete. This
is easily done with the multibias box.
Set the A voltage control for 10 volts.
Use the A output as the common lead
to the chassis. The common positive is
not used in this application. The B and
C leads then become sources of a volt-
age that ean be varied from a +10
to a —10 volts. The 10-volt point on the

B and C control dials would indicate |

the zero output voltage points.

The output voltages may also be used
in transistor experiments. Needless to
say, nothing will be damaged if you
forget to turn the unit off, even if the
leads short. END

THE
TREASURE CHEST

THAT'S

NEVER EMPTY

Brings more dollars to C-D distributors

DEPENDABLE

Capacilors

s
.‘1)’.€ﬁ;r)'4’¢1 )

FILLED WITH “GOOD-AS-GOLD”
C-D CAPAC ITORS. Here's the smart, modern way

to keep your working capacitor stock shipshape. Each chest comes
with a fast-moving assortment of C.D “Preferred” type twist-prongs,
“Blue Beavers,” and Mylar Tubulars—buy them and you get the chests
FREE. Speed up your work...establish customer confidence with Con-
sistently Dependable C-D capacitors from your own Treasure Chests.
See them at your distributor or write for Bulletin to Cornell- Dubilier
Electric Corporation, South Plainfield, New Jersey, Dept. RE-5.

(ms' tenily nendable

CORNELL DUBILIER

SERVICE CAPACITORS
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A PRODUCT OF ALLIED RADIO

never before such performance...such styling at so low a price...

SELECTOR

tremendous value at only

40
only $4.45 down

SAVE UP TO 50% ... COMPARABLE IN
EVERY WAY TO WIRED AMPLIFIERS
COSTING TWICE AS MUCH

Includes two built-in preamplifiers
for magnetic cartridges,..

Single selector switch for instant
choice of desired operation...

Separate bass and treble controls
with boost and attenuation...

Concentric volume control adjusts
balance on each channel/—
plus overall volume...

OC on all preamp filaments
for hum-free operation...

Dual push-pull output circuitry for
smooth, clear high-fidelity output...

Y
order from 8 lige

knight-kit 20-watt stereo hi-fi amplifier

Newest complete stereo high-fidelity amplifier at an anazing low $44.50—the
most sensational value ever offered in a sterco amplifier kit. It’s a pleasure to
assemble. It’s a truly fine instrument—the worthy heart ol the finest stereo hi-fi
music system. Ideal for use with newest stereo records or stereo radio broadcasts.
Delivers 10 watts per channel into each of two speaker systems for 20 watts of
stereo—or 20 watts into one or more speakers for monaural use. Includes two
fully integrated built-in preamps to accommodate magnetic cartridges. Single
switch selects phono, tuner or auxiliary stereo inputs, plus sterco reverse on each;
also switches monaural input to both amplifier channels. Has separate bass and
treble controls with both boost and attenuation for complete control of tonal
color. Special clutch-type concentric volume control permits individual channel
balance adjustment, plus overall volume control. RIAA equalized for stereo
discs. Has four pairs ol stereo inputs: magnetic cartridge, ceramic cartridge,
tuner and auxiliary. With switched AC accessory outlet for added convenience.
Response is 20-20,000 c¢ps, + 1.5 db. Hum and noise, better than 85 db below
full output. Distortion less than 115%,. Simple point-lo-point wiring for easy
assembly—even without previous electronic experience. Custom cabinet attrac-
tively finished in French gray; aluminum front panel with ebony trim; 414 x 1314
x9". With case, tubes, all parts, wires, solder and instructions. Shpg. wt., 27 lbs.

Model Y-773. Knight-Kit 20-Watt Stereo Hi-Fi Amplifier Kit. Net only. .$4450
Easy Terms: Only $4.45 Down

the world’s largest electronic supply house

wWWwWw.americanradiohistorv.com
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see over 50 other fine
knight-kits in the 1959
Allied Catalog...send for it

4

5§
E
("

o
i
}

t'l
1

Stereo Deluxe Preamp
60-Watt Stereo Amplifier
Stereo Control

30-Watt Amplifier
25-Watt Basic Amplifier
18-Watt Amplifier
12-Watt Amplifier
FM-AM Tuner

FM Tuner

Hi-Fi Preamp

Speaker Systems, etc.

“Span-Master'* 4-Band
Receiver
"*Space-Spanner” Receiver
“Ranger’' Radio
Clock-Radio
Radio-Intercom
**Ocean Hopper' Radio
5-Transistor Portable

W'th -
“)e eXCIUSI g
ve k"' ht klt

E N

2-Transistor Pocket Radio VTW:A
. 1 VOM's
t-Transistor Radio Tube Check
Electronic Lab Kits N e i

Oscilloscopes

Rf Signal Generator
Signal Tracer

Audio Generator

Photoelectronic System,
and many others

. ¢§ Sweep Generator
QWWM)J@WW:H(/") ANy § Communications Receiver Capacity Checker
VY MQ{’LML UWQQ 0000 50-Watt Transmitter R/C Tester
Mﬁ@@l}% Self-Powered VFO Transistor Checker
100 k¢ Crystal Calibrator Flyback Checker
RF “'Z'* Bridge Battery Eliminator
Code Practice Oscillator Sub Boxes, etc.

only knight-kits have

eovesecson
. .
. O
. .
. .
easesssscse

for easiest building...no previous
electronic experience. needed

452-page 1959
ALLIED CATALOG

Send for this value-packed
catalog featuring the
complete KNIGHT-KIT line,
as well as the world’s
largest stocks of everything
in Electronics. Write today
tor this leading, money-
saving Buying Guide.

Exclusive in all Knight-Kits, “convenience
enginecering” means special attention to every
detail: resistors are carded and numbered for
ease of selection...all parts and hardware
are packaged in clear plastic bags for easy
identification ... wire is precut, stripped

and color-coded to save time. Finally,
Knight-Kts are world-famous for
their step-by-step instructions

g
»
£
1
1-.

wn rmm Fowm TR TND WEm DR U DT AW W S 5T 080 o
and wall-sized picture diagrams 5
assembly is a marvel of i ALLIED RADIO CORP., Dept. 156-E9
simplicity. Your final reward £ 100 N. western Ave., Chicago 80, III.
is proud enjoyment of the - b ) . >
superior performance s 3 [0 Ship me Model Y-773 20-Watt Stereo Hi-Fi Amplifier.
designed into your 4 | $____ enclosed
Knight-Kit, Wenob i [ Send FREE ALLIED 1959 Catalog.
Place o knobk on t

i

i Name______

i Address

i

— £ City Zone State
|

R e ricanradioh¥storv.com
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TEST INSTRUMENTS

RIDGE Typg

TRANSISTOR CHECKER

TRANSISTOR
SOCKET

R4

— Sl

FUSE
[HOLDER
——DIODE IN

FUSE CASE
The tester in its small
casc takes up little room.
R4 Ji
v L Ja
COMMON
Je c2
PNP
NPN / R2
Cc3 RI
R3 R
B - R5

All components not fastened to the ease
are mounted on a phenolic board.
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Simple bridge circuit checks

transistor leakage, gain, age,
frequency cutoff and
distortion

By LeROY MAHONEY

F transistors were made and used

under ideal conditions, there would

be little or no necessity to test their

usefulness and transistor checkers
would be unnecessary. Unfortunately
this is not so and a transistor checker
is more valuable in servicing transistor
equipment than a tube checker is to
tube circuits.

If a dozen so-called good transistors
are tested, a close average of their
characteristies is difficult to determine—
at best the limits are broad. Transistors
rated to oscillate up to 3 me may do
better, or worse. No parameter mini-
mums are given in transistor manuals
although maximums are definitely
established. Transistor current gain
varies considerably, even when the
transistors are from the same produc-
tion line.

Of course, some variations are the
result of manufacturing methods. A
surgically clean environment is essen-
tial for this operation. Impurities or
moisture entering the seal during the
assembly process will cause excess
current flow between emitter and col-
lector, indicating a resistance lower
than the usual 20,000-70,000 ohms. With
4.5 volts applied, this means a current
flow of not more than 100 ga, which
is known as leakage current or Igpo.
It is measured with the base open-
circuited to prevent the beta or ampli-
fication factor from affecting the mea-
surements.

Leakage current increases with tem-
perature. If an increase in heat is too
great or too rapid, the transistor is
usually weakened or ruined. Even heat
from your fingers will increase the
current flow between emitter and col-
lector. Aging of the unit also decreases
the resistance between these elements
and increases the current flow.

The ratio of change of current flowing
in the collector or emitter to the change
of current flowing in the base deter-
mines the transistor’s gain. Base cur-
rent, of course, is that derived from
the input signal or, if the base is
coupled to a battery, the bias which is

RADIO-ELECTRONICS
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J2
—— ¢ O PNP
RED  rgsT  GRN o -
pecoLL . |09T  socker DOT o
NPN EMITTER .~~~ =~ =
'TD 4
¢ |L__[B|8|B ‘j\NPN COLLECTOR
Jl 22 PNP EMITTER
F L
SIGNAL IMa 0-IMA 3 RS
INPUT oo
s , 820 0 5%
PRESS D L2k e
TO TEST R6
R2 ORI IN294 ook
82K< 390K 3
ZERO $ R4 53
BAL  $Took _ 1 on-oFF
s PNP g ey
s " Bart ]
I NPN J4
£0) COMMON

R1—390,000 ohms

R2—82 000 ohms

R3—1,200 ohms

R4—pot, 100,000 ohms, with spst switch
RS, 6—820 ohms, 5%,

All resistors Y,-watt 10% unless noted
C1—0.22 uf, 200 volts

C2, 3—.0f uf, disc ceramic

J1, 2, 3, 4—pin jacks

M—0-1 ma, dc meter

S1—spdt toggle

S2—spst,
open

S3—spst on R4

Battery, 4.5 volts

Socket, 5-pin in-line subminiature

Case, 4 x 4 x 2 inches

Fuse holder

pushbutton, momentary contact, normally

Miscellaneous hardware

Fig. 1—Circuit of the easy-to-build tester.

D—IN294
F—I ma
either aiding or opposing the signal

current.

Fig. 1 is the circuit of the transistor-
checker bridge. It uses the resistance
between the emitter and collector of
the transistor under test as one of the
resistance arms. The parts needed to
build the unit may be found in almost
any junkbox. But even if all parts are
purchased, total cost should be under $6.

The unit is mounted in a 4 x 4 x 2-
inch box. The PRESS TO TEST switch
is a single-pole, single-throw, spring-
return pushbutton. The values of the
two precision resistors (R5 and R6)
are not critical, but they must be as
nearly equal as possible. These re-
sistors form the standard arms of the
bridge and, if exactly equal, zero bal-
ance of the meter cancels the resistance
between the emitter and collector. The
ON-OFF switch is ganged to the 100,000-
ohm balancing pot. The meter is a 0-1
de milliameter. Fig. 2 shows the bridge
circuit.

How it works

In the bridge circuit, if the standard
arms are equal, current divides through
the standard and nonstandard arms.
When the nonstandard arms are bal-
anced, current through the meter is
zero. Pressing the pushbutton switch
increases current flow from the base to
the emitter and collector of the tran-
sistor under test, which in effect is the
same as changing the resistance be-
tween collector and emitter, and current
flows through the meter. The amount of
current is an indication of the tran-
sistor’s amplification or beta gain.

Immediately you can see that, since
a comparison is made between the
change of current in the base and the
change of current in the collector, the
transistor’s beta can be obtained:

change of current in collector

BEEF= change “of current in the base
If the change in base current is 30 ua
when the button is pressed, and the

MAY, 1959

change of current flowing in the col-
lector is 500 ua, beta is then:
B = b00/30 = 16.666

This value is about right for transistors

checked for small-signal beta. (Small-

signal beta is always a little more than
large-signal beta.)

In circuits where the bhase is grounded
and the signal is applied to the emitter,
the alpha or gain between the emitter
and collector (usually less than 1) is
required. Rearranging the beta formula
in relation to alpha, 8 = a (1 — a),
solve for alpha or a:

a=g (1 = 01)

In the transistor tested the alpha is:
o =16 (1 — @) or o = 16/17 = 0.94
Transistors used in computers are

not required to amplify, but they must

oscillate rapidly as electronic switches.

In these applications the transistor is

generally turned around or the emitter

placed in the collector socket. When
testing these transistors, the reading
may be the same whether the transistor
is properly in the socket or reversed.

These transistors have little if any value

in amplifier circuits.

Using the transistor checker

Unless a manual.is handy it is difficult
to determine whether a particular tran-
sistor is a p-n-p or n-p-n type. With the
checker bridge, the type is quickly and
easily established. For example, if a
p-n-p transistor is inserted in the wrong
side of the subminiature five-contact
test socket, the reading will be low.
Just reverse the transistor in the socket
and flip the PNP-NPN switch. The set-
ting that gives the greater reading is
correct and the type of transistor is
indicated by the switch setting. No
damage is caused by manipulations
since the battery voltage is well under
the breakthrough value. When the tran-
sistor is inserted in the proper socket
and is receiving the proper voltage
polarity, a zero balance can be obtained
and when the pushbutton switch is

www americanradiohistorv.com
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depressed, maximum reading for the
transistor is obtained.

If there is still no balance or indica-
tion of current flow, one or more of the
transistor’s elements are open-circuited.
If any element is shorted, there will be
a large current flow and no potentio-
meter adjustment will cause a balance.

To test for a transistor’s age, poten-
tiometer R4 is calibrated. Insert various
fived resistors between collector and
emitter socket terminals, balance the
bridge with each resistor and mark the
values on R4’s dial. Use resistances
from 20,000 to 80,000 ohms. Transistors
that attain a balance with less than
20,000 ohms are unsatisfactory since
leakage current is excessive and current
gain is low. If a transistor has been
allowed to overheat and conduct large
currents, the same test applies. However,
many overheated transistors may still
be good. Place them aside to cool and
test again in about 15 minutes. If their
resistance is still low, discard them.

Dynamic test

This is a most important test for
transistors used in if and rf stages.
and to conduct it properly a signal
generator capable of delivering a good
sine wave between 200 and 2,000 ke is
needed. If an oscilloscope is not avail-
able, a diode must be inserted in the
meter circuit.

If a diode is used, encase it in a glass
cartridge (fuse case) after withdrawing
the fuse element. Using a minimum of
heat, solder the diode leads to the metal
ends of the cartridge. When dynamic
tests are not being conducted, the diode
can be slipped out and a low-current
fuse with the same tvpe case inserted.
Reverse the diode if the meter gives
negative readings, first making certain
that toggle switch is set for the proper
transistor type (n-p-n or p-n-p).

To check for frequency cutoff, insert
a transistor in the test socket and bal-
ance the bridge. Replace the fuse with
the diode (1N294). Connect a signal
generator set at the frequency at which
the transistor normally operates when
in the circuit across the checker’s INPUT
and coMMON terminals. Slowly increase
the generator’s output until the meter
begins to read. Vary the output fre-
quency a little on either side of the
fundamental and watch for lowered

=5 e
4.5V BATT
Fig. 2—The
heart of the versatile instrument set up
for a p-n-p transistor.

important bridge-circuit
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The Spotlight of Leadership iS O0n..."

« Hi-FI STEREO

* TEST EQUIPMENT
TODAY'S BEST QUALITY BUY

The record-breaking sales success of Arkay kits and wired—the
greatest in Arkay’s 20 yeor history—is firmly founded on top
quality and top =alue. Accloimed the finest by professionals and

hi-fi enthusiasts wo poss the word along . . .
. advanced engineering ¢ exclusive new

more with Arkuy!’’. .

’You get so much

features « award-winning styling « matchless performance . . . at
amazing low cost. Prove it to yourself. .. Ask your dealer!

FM TUNER OF TOMORROW!

ARKAY FM-8 _ Designed in the Arkay tradition
of highest professional quality at lowest cost. No
other kit or wired componens
OFFERS ALL THESE ADVANTAGES:

Variable AFC — no drift ¢ tuning meter o silent
tuning mute control ¢ “standby’’ off-on switch e
low frequency filter « level control e 3 tuned RF
stages o dual limiters . Armstrong FM — Foster
Seeley discriminator « hi-level, .cathode follower
and stereo multiplex output jacks e sensitivity,
1.9 uv for 20 db quieting e response, 20-20,000
cps = 2 db « 8 tubes, selenium rectifier,

Wired and tested $59.95, Cover $4.95 Easy-to-build kit $3993

ARKAY $T-11 AM-FM STEREO TUNER

Separate AM and FM tuning with drift-free sta-
bility « variable FM-AFC o 4 uV for 20 db quieting
in FM channel « wide band AM IF's » whistle filter
« cathode follower outputs o level controls,

Wired and tested $74.50 Easy-to-build Kit $4995

Enp' byl

® ® 0 a2
7 STEREO AMP/PRE-AMP

12 watts of clean power with dua! inputs and out-
puts for excellent stereo reproduction e operates
from ceramic or crystal cartricge, tape, tuners,
auxiliary equipment o push-pull outputs for each

Channels Easy-to-build kit $3695

ARKAY SP-6
STEREO CONTROL CENTER
Self-powered sensitive dual pre-
amp e reverse position, hi-lo
filters, every wanted control.
Prices less cover.

Easy-to-build kit $3995
Wired and tested $62.95

NEW ! MUSIC MASTERPIECE

C YW

S22 """ ARKAY ($-28
STEREO AMP/PRE-AMP
COMPLETE CONTROL CENTER

Full 28 watts stereo or monaural, 60 watts peak e
14 watts each channel » reverse ‘stereo  balance
control « two-channel gain control « full range
bass and treble controls « IM distortion, 4 to 1 e
harmonic distortion, 1% 30-20,000 cps e dual pre-
amp 2V output jacks e speaker outputs, 4, 8, 16,
2 ohms e response, 20-20,000 cps e push-pull
EL84 williamson circuit o beauty of design that
won Fashion Foundation's coveted Gold Medal!
Many other incomparable features,

Wired and tested $99.95 Easy-to-build Kit $6495

ARKAY SPA-55
STEREO AMP

55 watts stereo-monavral,
separate 2712 watt hi-fi
amps each chafinel « ‘“‘phan-
tom’ third channel outputs.

Easy-to-build kit $§495
Wired and tested $79.95

L e

ARKAY VT-10 6-INCH MULTI-PURPOSE VTIVM

Exclusive larger 6.-INCH 400 ua meter movement, edge-lighted, within
2% accuracy o 1% precision multiplier resistors s 7 AC (RMS) and.DC
ranges o 7 AC (peak-to-peak) ranges o resistance, ab, and other essen-
tial ranges o 12AU7 for DC ranges, 6A15 for AC e transformer operated
selenium rectifier » durable plastic case.

Wired and tested $47.95

Easy-to-buitd kit $2595

ARKAY AV-20 6-INCH
AUDIO VTVM PRE-AMPLIFIER

Easy-to-build Kit 52995
Wired and tested $49.95

ARKAY AW-30 6-INCH DIRECT
READING AUDI0 WATTMETER

Easy-to-build Kit 52995
Wired and tested $49.95

hear completely

FREE! «Let's Taik Stereo”—
informative booklet on how
and why of Stereo—plus new
16 page ARKAY catalog.

Write Dept. RE

ARKRY CA 40 G-INCH DIRECT
READING CAPACITY METER

Easy-to-build Kit 52995
Wired and tested $49.95

its at your dealer.

ARKAY MT-50 G6-INCH

Easy-to-build Kit 52950
wired and tested $42.95

8-06 Van Wyck Ex

wWWWwW.americanradiohistorv.com

| 20,000 OHMS PER VOLT METER

All prices 5% higher west of Mississippi.

TEST INSTRUMENTS

Fig. 3—Waveforms from transistor am-

plifiers: a—perfect sine wave; b—

clipping on positive peaks; c—clipping
on positive and negative peaks.

readings on the meter. If the results
are satisfactory (the meter reading does
not vary), increase the frequency until
the meter reads zero. Increase the
signal output of the generator until the
meter reads again. If no amount of
increase causes a reading, the frequency
indicated on the signal generator is the
upper limit of the transistor. (It is
usually somewhat less than the rating
given in the manual for the transistor.)

If there is no meter reading, deter-
mine if the diode’s polarity is right by
reversing it in the fuse holder. If there
is still no reading, make certain that
the diode is good by measuring it with
an ohmmeter (the back resistance should
be at least about 10 times the forward
resistance). If all components are good
and the checker meter still does not
register, the transistor cannot be used
in if or rf circuits, but may be satis-
factory for audio use.

When a scope is used, connect the
vertical amplifier to either the pNP
or NPN outlet and to the coMMoON
terminal. Use as little gain as possible
at the signal generator. The scope pro-
vides the only method of determining
the type of wave being amplified by
the transistor. Fig. 3 shows the types
of waves to expect.

Clipped waves (Figs. 3-b and 38-c)
result from too much input from the
generator for the amount of base bias
and, since it is difficult to change the
bias of the checker, the input signal is
reduced. However, if reducing the
signal generator output does not pro-
duce a sine wave, the transistor is
faulty and will cause distortion if used
in if and »f circuits.

When using the scope, better results
can be obtained if the input signal is
maintained at a constant level. Con-
tinually switch the scope terminals to
the generator output as the frequency
is advanced and increase the input sig-
nal when required for best results. END

RADIO-ELECTRONICS
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A color stripe can help you do a quicker ; ° By ROBERT G. MIDDLETON
and easter color installation job—it even 4 '
gives you a quick check of the antenna
and lead-in VERYONE who has ever seen a

color TV receiver is familiar with

the barber-pole color stripe which

shows up at the edge of the pic-
ture during black-and-white transmis-
sions from color TV stations. (The
stripe is normally hidden by the mask
and the picture must be moved to the
left, by resetting the horizontal hold
control, to bring it into view.) It is
characterized by barber-pole spirals of
red, green and blue, because the color
syne circuits do not lock on the stripe
signal (see Fig. 1).

The color stripe is transmitted as a
greenish-yellow signal, because this
color has low visibility on black-and-
white picture-tube screens—only a faint
herringbone is visible at close viewing
distances. Although the color stripe is
a greenish-yellow signal, it appears as
a moving red-green—blue barber pole
on the screen of a color picture tube
because the stripe signal is not locked
in color sync with the color receiver’s
subcarrier oscillator.

However, it is easy to make the color
stripe lock in color sync. It is also very
useful to be able to do this, because
the stripe serves as a practical guide
when adjusting the color-phasing con-
trol during a color TV receiver instal-
lation. So let’s see how to stop that
color stripe from writhing up and
down the screen, and make it lock in
color sync like a well-behaved chroma
signal (see Fig. 2).

First, let’s look at a standard chroma
signal, which locks nicely in color synec.
Fig. 3 shows such a signal made up of
syne, burst and a single chroma bar.
Note particularly the location of the
Fig. 2—When locked in color sync, the stripe Btﬁss; k?:ca?si tt)ﬁfsl\ igotl}f: hoefm?:th%fsstzﬂz

is colored a uniform greenish-vellow. entire matter. The burst closely follows
the horizontal syne pulse in time. The
burst amplifier in a color TV receiver
is designed to pick up the burst just
after the synec pulse passes. Except for
CHROMA BAR # this brief interval, the burst amplifier
is eut off and no signal ean pass through
into the color syne circuits.

This is made clearer by Fig. 4. The
screen grid of the burst amplifier tube
is gated by a pulse which arrives just
after the horizontal sync pulse. Except
for the brief time that this gating pulse
is present, no signal can pass. In normal

Fig. 3—Burst eclosely follows syne pulse. (Continued on page 88)

RADIO-ELECTRONICS TELEVISION CONSULTANT

Fig. 1—When out of color syne, the stripe
appears as a vertical barber-pole bar.
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Dealer JOHN G. ALTMEYER Says...

- “Mallory Components are Best

John G. Altmeyer serves the North Shore area of Chicogo
from Beckers in Evanston. Starting in the business while ke
was in high school, John became a service technician and
later, service manager. After fourteen years as servize
manager, he took over ownership and has headed Beckars
for the past six years.

In addition to having two men working full time on avo
radio servicing, John's business averages 40 TV calls a day.
Over the years, Beckers has built a strong reputation far
integrity and dependability among its many customens.

P. R. MALLORY & CO. inc., INDIANAPOLIS 6, INDIANA

RADIO-ELECTRONICS
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for Modern Equipment “Trouble Spots

299

“Modern car radios—for example—need quiet vibrators . .. that’s why we replace with Mallory.

Today’s automobiles are engineered for a quieter, more pleasurable ride. A noisy
vibrator in a car radio stands out immediately. Our servicemen use Mallory Vibrators
for all replacements. We’ve found that they’re quieter and more dependable. The
Mallory buttonless contact design adds to their longer, trouble-free life.”

Whatever component vou need for servicing—capacitors, controls, resistors, silicon
rectifiers or batteries—you get the highest quality at sensible prices from Mallory. It’s
the widest line of parts in the industry . . . and every model is service-engineered to
assure you that each job is right the first time, every time.

Stop Callbacks with These Quality Mallory Products...

Gems—5 rugged, moistureproof,
Mallory “Gem” tubular capacitors
in an easy-to-use dispenser that
lkeeps your stock fresh and clean—
easy to find—no more kinks in lead
wires. They’re your best bet for
outstanding service in butler, by-
pass or coupling applications.

RMCDiscaps®—areaproductofthe
world’s largest producer of ceramie
dise capacitors. Long the original
equipment standard, Mallory
RMC Discaps are now available
for replacement. They come in a
handy 3’ x 5" file card package . . .
easy to stock, simple to use.

®Trade Mark of Radio Materials Company, a
division of I°. R. Mallory & Co. Inc.

FP Electrolytics —The Mallory FP
—the original 85°C capacitor—
now has improved shock-resistant
construction and leakproof seal. Its
etched cathode construction —stan-
dard in all FP’s—assures hum-free
performance. High ripple current
ratingsfit the toughest filter circuits.

Sta-Loc® Controls—New Sta-Loe
design enables your distributor to
custom build, in just 30 seconds,
over 38,000 combinations—elimi-
nates waiting for out-of-stock con-
trols. You can replace the line
switeh by itself, without unsolder-
ing control connections.

MAY, 1959

Gold Label® Vibrators —On critical
auto radio serviecing, use the
Mallory Gold Label Vibrator. It
gives longer, trouble-free service
life. Mallory Gold Label Vibrators
feature Mallory exelusive button-
less contact design.

*Trade Mark

www americanradiohistorv com

Silicon Rectifiers—New Mallory
design gives far longer life, lower
forward voltage drop, and reverse
leakage current than conventional
types . . . exceed the requirements
of military humidity tests. In con-
venient kits for replacement of
selenium rectifiers in radio and TV.
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Handle any
Radio-TV
Service Job

EASIER - BETTER - FASTER!

for the complete
2-volume course

3 MONTIIS T0 PAY
-

COMPLETE SERVICE TRAINING

e+ » Written so you can understand it !

No complicated theory or mathematics! These
famous Ghirardi books get right down to brass
tacks in showing you how to handle all types of
AM, FM, and TV service work by approved
professional methods. Almost 1500 pages and
over 800 clear illustrations show how to handle
every phase of troubleshooting and servicing.
Each book is co-authored by A. A. Ghirardi whose
manuals have helped train more servicemen than
other books or courses of their kind!

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A complete guide to profitable wn faesional
methods. For the beginner, it is a comprehensive
training course. Ior the experienced serviceman,
it is a quick way to “brush up” on specific jobs,
to develop improved techniques or to find fast
answers to puzzling service problems. Includes in-
valuable “step-by-step” service charts. 820 pages,
417 illustrations, price $7.50 separately.

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

This 669-page volume is the ideal guide for servicemen
who realize that it pays t0 know what realiy makes modern
radio-TV regeivers * ind why, Cives o cmnplete
undersranding of bhasie circuits and eireuit variations
how 1o recognize tliem at a glance; how to eliminue
imesswork and useless testing in servieing them. 417
illus, I'riee separately $6.75.

Special low price...you save $1.25

U broken into lessons and sent to voun as a
yoi'd regard these two great books u
or_more

Under this new otfer, you save $1.25 on the two hooks
and have rhe privilege of baring in easy installments while
you use them! XNo lessong to wait for. You learn fast—

eourse.
1 bargain at $75

and right!

~ o su STUDY 10 DAYS FREE! = o =
I bept. RE-59, RINEHART & CO., Inc. |
J 232 Madison Ave., New York 16, N. Y. ]

Send hooks below for 10.day FREE EXAMINATION

IIn 10 davs 1 will either remit price Indicated (plusl
postage) or return
nothing.

O Radio & TV Receiver TROUBLESHOOTING & REPAIR
{Price %7.50 separaiely)
0 Radio & TV CIRCUITRY & OPERATION (Price $6.75)

D Check here fOr MONEV SAVING COMBINATION
FFE $1.25. Send both of ahove big
Ihuoks at sp ecial plicc of only §13.00 for the two.
(Regular price $1 you save $1.25.) Payable
at rate of $4 plus postage after 10 d; vou decide
Im keep the books and $3 a month for 3 months until
the total of $13.00 has been paid. SAVE! Send $13
with ~order and we pay postage. 10-day 1eluml
privilege with money refunded.

books postpald and owe you

NI .ot cinmren oo ocve e aewsae s vs e e e l
AAABESS. .. covomsu s vmmmr st oo s <= o =2nmm o= o e R ey 5555 :
City, Zone, State........ I
Outside U.8S.4.—88.00 for TROUBI. FSIIOOTING REPAIR; 37.25

I for CIRCUITRY OPER.: ATION; 814 0 for both. Cask only. but I
monsy refunded if yau return books in 10 de

"---------------
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HORIZ
SYNC PULSE

1

DURATION OF
GATING PULSE

M-

Fig. 4—The color-synec circuits are
“open” only for the duration of the
burst-amplifier gating pulse.

SYNC
SC coLor COLOR
l [ M sTriPE STRIPE ’j_I—L
1l 5. 1
'—(B—Y) PHASE VISIBLE STRIPE
B SIGNAL (WHEN
BURST-GATING LOCKED IN COLOR
INTERVAL SYNC)

Fig. 5—The 3.58-mec color-stripe signal

occurs after burst gate. Complete stripe

signal is made up of two bursts, hoth
located in with camera signal.

(Continued from page 85)
operation, the timing of the gate pulse
coincides with that of the burst.

The burst amplifier must be gated.
because color sync will go haywire if
we admit miscellaneous chroma signal
instead of or in addition to the burst
signal. It is exactly like a black-and-
white receiver when the horizontal
sync¢ goes haywire because of video in
the horizontal phase detector.

Delayed color stripe signal

As in Fig. b, the color stripe signal
occurs later than the standard burst.
This delay is intentional, and makes the
color stripe appeatr on the raster where
it can be used in service work.

To lock the stripe signal in color
syne, we must delay the burst-gating
pulse by the same interval as the stripe
signal is delayed. Then, the stripe signal
can lock the color syne circuits and ap-
pear as a greenish-yellow vertical stripe
on the picture tube.

How do we delay the burst-gating
pulse? By adding capacitance across
the gate-delay network as in Fig. 6,
When we use more capacitance (.01 uf
usually works out well), a longer charg-
ing time is set up and the gating pulse
takes a little longer to build up to peak
voltage. In this manner, we gate the
burst amplifier tube a little later—dur-
ing the time the stripe signal is present.

Now, the color stripe is no longer a
writhing barber pole. It appears as a
solid color bhar on the screen. We can
change the apparent color of the stripe
by adjusting the color phasing contiol,
and the proper adjustment for this con-
trol is the point that makes the color
stripe appear a greenish yellow.

More than one way

Another method of locking the stripe
in color sync calls for adding a suitable
time delay in the horizontal sync ecir-
cuit. This is provided in the Admiral
color receiver.

A terminal on the rear-chassis apron
can be grounded with a test lead to
obtain stripe lock. Circuit details are
in Fig. 7. Grounding the terminal shunts
a .001-uf capacitor from the sync in-
verter grid to ground. This delays the
horizontal syne pulse in its passage to

www americanradiohistorv . com

the synce discriminator and results in
a suitable delay of the burst-gate pulse.

Checks antenna and lead-in

The color stripe provides consider-
able information:

1. The stripe signal, by its presence,
shows that the antenna is capable of
supplying a usable color signal.

2. The color phasing control ean be
adjusted with reference to the stripe.

3. The stripe is an accurate indicator of
color phasing, because any phase
shift due to antenna or tuner SWR
is automatically taken into account.

4. With experience, the installation
man can use the stripe as a guide in
setting up the color intensity control.

HORIZ ~OUTPUT TRANS
(PARTIAL)

TO SCREEN GRID OF
> BURST - AMPL TUBE

ADD .0l TO LOCK
COLOR STRIPE

Fig. 6—Increase the value of the charg-

ing capacitor in the gate-delay circuit
to lock the color-stripe signal.

COLOR STRIPE TEST 6CG7

SYNC INV

o e
6CS6
SYNC SEP 005 a
56 K
2.2K
330K

B+
Fig. 7—In Admiral color receivers, the
color siripe is locked by grounding the
color-stripe test point.

Thus it is evident that a color stripe
signal is a more accurate indicator of
receiver setup than a color bar genei-
ator. When you use a color bar genera-
tor, antenna and lead-in characteristics
are not considered.

The antenna can cause a shift in hue
when 1t has resonant peaks within the
channel passband. This must be compen-
sated for by suitable adjustment of the
color phasing control. Any necessary
compensating adjustment of the color
phasing control remains a question
mark if a color bar generator is used
instead of a color stripe signal.

If standing waves are present, the
lead-in can also cause a shift in hue.
Standing waves arise when the antenna
and 1f tuner do not have a good im-
pedance match to the lead-in. Standing
waves also arise when there are kinks
in the lead-in and when it is draped
over metallic surfaces. Again, a com-
pensating adjustment is required in set-
ting up the color phasing control. A
color stripe signal provides an accurate
reference for this while a color bar
generator does not.

So now that we know how to lock the
color stripe, let’s use it for what it’s
worth—and that’s quite a bit. END

RADIO-ELECTRONICS
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As the Old

Timer tells

the

Young

Ham,

“There are

tube

changers

and

Tube Changers.”
HE Old-Timer came in the back
door of the shop, brushing the rain

Tfrom his jacket. He grinned as he

heard loud voices from the shop.
The Young Ham and one of his asso-

ciates were evidently suffering from a -

difference of opinion, at a pretty high
level. He estimated they were running
at least 30 db above the background
noise. As he came near enough to make
out the words, he stopped, and his
grizzly eyebrows shot up.

“Aw, that character!” came the
Young Ham’s voice. “He, he don’t know
a dipole from a fishin’ pole! Why, the
Ol'-Timer’s forgot more about radio
and TV than he’ll ever know!” The
subject of this praise made a deep bow
outside the door, silently agreeing with
the speaker. He certainly had forgotten
a lot about radio and TV, it seemed to
him at times. A mumbling reply from
inside the shop brought another loud
outburst from the loyal Young Ham.
“Aww! He’s nothin’ but a tube changer!
He just keeps pluggin’ tubes in ’till
the thing starts to play, and then leaves
’em all in! If he gets one with a resis-
tor burnt out, he has to wait till that
distributor’s salesman comes down to
help him fix it! He couldn’t fix a flat
on a bicycle!”

The Old-Timer decided that this had
gone on long enough, and whistling
loudly he stepped into the shop. “Hi,
fellers,” he said cheerfully, hanging up
his damp jacket. “What’s the beef? I
could hear you guys arguin’ clear out
in back!”

“This knucklehead says that bird
down the street’s a good service tech-
nician! Why, he don’t know a rectifier
socket from the hole in his head!”

“Well, you ain’t ever seen him
walkin’ down the street with a 5U4
stickin’ out of his haircut, have you?”
inquired the Old-Timer. “Seems like
that ought to indicate somethin’.
Besides, it ain’t proper to talk about
the opposition. He's a pretty nice feller.
Where you goin’, Eddie?”

“I gotta go home,” said Eddie, tear-
ing out the door.

“Well anvhow, he’s just a tube
changer!” said the Young Ham indig-
nantly.

MAY, 1959

CAN BE

By JACK DARR :*"

“Now Junior, don’t look down on tube
changers too much, willya? Seems to
me like I've caught you doin’ some of
it yourself, at times.”

“Well,” demurred the Young Ham.

Tube Changers and tube changers

“All right, now look,” said the
Old-Timer, tolerantly. “There’s tube-
changers and tube changers. Might
capitalize one of ’em, if you want to
be finicky. There ain’t nothin’ wrong
with tube changin’ in itself. Goodness
knows I do enough of it m’self!”

“Well, that’s different. You know
what you’re doing!”

“l do?” said the Old-Timer, raising
the eyebrows again. “Gosh, I'm glad to
hear that. Most of the time I'll admit to
bein’ slightly baffled, at least until I
get some idea of what’s goin’ on inside
these sets.”

“You know what I mean,” retorted
the Young Ham. “You only change
tubes when there’s a good reason and
so on.”

“Well, you might have a point there,”
said the Old-Timer. “There’s tube
changers and Tube Changers.”

“You just said that,” pointed out
the Young Ham.

“And I’ll say it again, most likely,
rejoined the Old-Timer. “Point [ was
tryin’ to make is this. Y’know what
causes almost 90% of the troubles in
TV sets, don’t you? Tubes. Go look at
th’ job cards if you don’t believe me.
Dang near all our calls just mean
changing one or two bad tubes. Now
here’s the thing about it. If a tech-
nician knows his TV sets and their
circuits like he should know ’em, he can
make the set work again pretty quick
by locating the trouble in a certain
tube and replacing it. He's got to be
able to divide up that TV set into sec-
tions—sweep, signal, voltage supplies
high and low, and so forth, and be
able to pin the trouble down to one
given section by carefully observing
symptoms first. Then, he starts changin’
tubes to see if that ain’t the trouble.
Cause why? He knows that the tubes
are most likely to give trouble and he
gets them out of the way first. After
he changes the tube, if there’s any
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TUBE CHANGING

more trouble, he can spot it pretty
quick. But, he goes after the most
likely source first. If you get a flat
tire on that hot-rod of yours, what’s
the first thing you look for?” Ignoring
the quick answer of “Another tire!”
he continued.

“A hole in th’ tire—most likely
cause, a nail. So, first thing you do,
look the tire all over for a nailhead.
If there ain’t any visible, then you
take the tire off and look inside. Same
way with TV sets. If you ean’t find the
trouble by changing tubes, then you
take it out of the cabinet and look
inside for a nail!”

“As much trouble as some of these
new sets are to get out of the box, any
time we can find the trouble outside it’s
all right with me,” commented the
Young Ham.

‘That’s the truth,” agreed the Old-
Timer. “Some of ’em seem to have been
melted and poured in, by golly! But!
like I was sayin’, the good TV service
tech’s got to really know how a TV set
works. He’s got to know the funda-
mental circuits and just exactly what
each one’s supposed to do and how to
recognize it when one of ’em ain’t!
Also, there’s a lot of difference be-
tween a Tube Changer and a—let's
see, y' might call ’em tuhe pluggers.
Guys that just plug in a new tube, get
a picture and leave. No, sirree. You've
got to check that set thoroughly to see
if that’s all that was wrong with it
and to see if that was all of the
trouble!”

That ain't foolin' around

“] have noticed you spend a lot of
time fooling around with a set after
you get it to working,” admitted the
Young Ham.

“Junior, that ain’t foolin’ around,”
said the Old-Timer, sternly. “There’s a
twofold purpose in that. First place, it
makes a bad impression on the cus-
tomer if you rush in, put in a new tube
and rush right out. She gets the impres-
sion that maybe you didn’t do a very
good jobh. She might be right, too!
Second and just as important, you
oughta stay long enough to check the

(Continued on page 92)
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SUPERIOR’S NEW MODEL 77

VACUUM TUBE VOTMETER

WITH NEW 6/’ FULL-VIEW METER

Compare it to any peak-to-peak V. T. V. M. made
by any other manufacturer at any price!
— it S

e Uses new improved SICO printed circuitry.
¢ Employs a 12AU7 as D.C. amplifier and
two 9006’s as peak-to-peak voltage rectifiers
to assure maximum stability e Meter is lso-
lated from the measuring circuit by a bal-
anced push-pull amplifier, e Uses selected
19, zero temperature coefficient resistors as
multipliers.

AS A DC VOLTMETER: The Model 77 is in-
dispensable in Hi-Fi Amplifier servicing and
a must for Black and White and color TV
Recelver servicing where circuit Joading can-
not be tolerated.

AS AN ELECTRONIC OHMMETER: Be-
cause of its wide range of measurement
leaky capacitors show up glaringly. Be-
cause of its sensitivity and low loading,
intermittents are easily found, isolated
and repaired.

AS AN AC VOLTMETER:
Measures RMS value if sine
wave, and peak-to-peak value
if complex wave. Pedestal volt-
agesthat determine the **black™
leveil in TV receivers are easily
read.

SPECIFICATIONS

e DC YOLTS — 0 to 3/15/75/150/300/750/1 500
volts at 11 megohms Input resis
YOLTS (RMS) — 0 to 3/15/15/150{300/150/
1,500 volts. ¢ AC VOLTS (Peak to Peak) — 0 to
8/40/200/400/800/2 000 volts. e ELECTRONIC
HMMETER to 1,000 ohms/10,000 ohms/
100, 000 ohms/1 megohm/lo megohms /100
megohms[l 000 megohms. DECIBELS" —10
db to 4+ ladb + 10dbbo+38db =30 db to
+ 58 db. All based on 0 db — .006 watts (6 mw)
into a 500 ohm line (1. 73v). ¢« ZERO CENTER
METER — For discriminator all%nment with full
scale range of 0 to 1.5/7.5/37.5/75/150/375/1750
volts at 11 megohms {nput resistance.

Comes complete with operating
instructions, probe, leads, and
steamlineqd carrying case. Op-

erates on 110-120 54250

SUPERIOR’S NEW MODEL TV-50A

GENOMETER

7 Signal Generutnrs in One!

R. F. SIGNAL GENERATOR: 100 Kilo-
cycles to 60 Megacycles on fundamen-
tals and from 60 Megacycles to 180
Megacycles on powerful harmonies.
VARIABLE AUDIO FREQUENCY
GENERATOR: Provides a variable 300
cycle to 20,000 cycle peaked wave audio
signal.

MARKER GENERATOR: The follow-
ing markers are provided:
262.5 Kec., Kc., 600 Kc.,
1400 Ke., 1600 Ke., 2000 Kc.,
3579 K., 4.5 Mc., 5 Me., 10.7 Mec.,
(3579 Kec. is the color burst frequency.)

The Model TV-50A come%c?mplete with shielded leads and
nly

operating finstructions.

R.F. Signal Generator for A.M.
R.F. Signal Generator for F.M,
Avdio Frequency Generator
Marker Generator

Bar Generator

Color Dot Pattern Generator
Cross Hatch Generator

This Versatile All-Inclusive GEN-
ERATOR Provides ALL the Outputs
for Servicing:

® A.M. RADIO ® F.M. RADIO e AMPLIFIERS

® BLACK AND WHITE TV @ COLOR TV

BAR GENERATOR: Pattern consists
of 4 to 16 horizontal bars or 7 to 20
vertical bars.

DOT PATTERN GENERATOR (FOR
COLOR TV): The Dot Pattern pro-
jected on any color TV Receiver tube
by the Model TV-50A will enable you
to adjust for proper color convergence

CROSS HATCH GENERATOR: Th
pattern consists of non-shifting hori-
zontal and vertical lines interlaced to
provide a stable cross-hatch effect.

47

SUPERIOR’S NEW MODEL 79 su pER_METER

,

volt 60 cycle. Only..
WITH NEW é_” FULL-VIEW METER
A Combination
VOLT-OHM MILLIAMMETER

Plecs

CAPACITY, REACTANCE,
INDUCTANCE, AND
DECIBEL MEASUREMENTS
lss Tests

SELENIUM AND SILICON
RECTIFIERS, SILICON AND
GERMANIUM DIODES.

The model 79 represents 20 years of con-

tinuous experience in the design and
production of SUPER-METERS, an ex-
clusive SICO development. It includes
not only every circuit improvement per-
fected in 20 vears of specialization but.
in addition includes those services which
are ‘‘musts’ for properly servicing the
ever-increasing number of new c¢ompo-
nents used in all phases of today's elec-

tronic production. For example with the
Model 79 SUPER-METER you can meas-
ure the quality of selenium and silicon
rectifiers and all types of diodes—com-
ponents which have come into common
use only within the past five years, and
because this latest SUPER-METER nec-
essarily required extra meter scale, SICO
used its new full-view 6-inch meter.

SPECIFICATIONS:

°

# A.C. VOLTS:
3,000 . D.C. CURRENT: 0 to 1.5/

Q0 to

1,000/100 000 Ohms, 0 to 10 Megohms.
CAPACITY: .001 to 1 Mid.,
[ d REACTANCE: 50 to 2,500 Ohms,

to 7 Henries, 7 to 7,000 Henries. ¢

D.C. VOLTS: 0 to 7.5/15/75/150/750/1.500.
x. 0 to 15/30/150/300/51 ,500/

1.5/15 Amperes @ RESISTA\CE 0 to

1 to 50 Mfd.
2,500
Ohms to 2.5 Megohms. @ INDUCTANCE:
DECI-

The following components are all
tested for QUALITY at appropriate
test potentials. Two separate BAD-
GOOD scales on the meter are used
for direct readings

® All Electrolytic Conrlcnsers from 1
MFD to 1000 MF

All Selenium Rectiﬁers.

15 All Silicon Rectifi

All Germanuim Dlorles.

Q.

SUPERIOR’'S NEW MOD

ALL PURPOSE BRIDGE

For the first time ever: ONE TESTER PROVIDES ALL THESE SERVICES!

s A CONDENSER BRIDGE

with a range of .00001 Microfarad to
1000 Microfarads (Measures power fac-
tor and leakage too.)

s A RESISTANCE BRIDGE

with a range of 100 ohms to 5 megohms

s o SIGNAL TRACER

which will enable you to trace the sig~
nal from antenna to speaker of all
receivers and to finally pinpoint the
exact cause of trouble whether it be a
part or circuit defect.

irs o TV ANTENNA TESTER

The TV Antenna Tester section is used
first to determine if a ‘‘break' exists
in the TV antenna and if a break does
exist the specific point (In feet from
set) where it is,

SPECIFICATIONS:

CAPACITY BRIDGE SECTION

TIO

4 Ranges: .00001 Microfarad to 1000
Microfarads. Will also locate shorts,
and leakages up to 20 megohms. Meas-
ures the power factor of all condensers
from .1 to 1000 Microfarads. (Power
factor is the ability of a condenser to
retain a charge and thereby filter
efficiently.)

RESISTANCE BRIDGE SECTION

2 Ranges: 100 ohms to 5 megohms.

Resistance can be measured without

disconnecting capacitor connected

across it. (Except, of course, when the
C combination is part of an R C

bank.)

SIGNAL TRACER SECTION

With the use of the R.F. and A.F.
Probes included with the Model 76, you
can make stage gain measurements,
locate signal loss in R.F. and Audio
stages, localize faulty stages. locate
distortion and hum. etc. Provision has
been made for use of phones and meter
if desired.

TV ANTENNA TESTER SECTION
Loss of sync., snow and instability are
only a few of the faults which may be
due to a break in the antenna, so why
not check the TV antenna first? 2
Ranges: 2’ to 200’ for 72 ohm coax and
2’ to 250’ for 300 ohm ribbon.

BELS:

—6 to +18, +14 to +38, +34 to +58.

50
Model 79 comes complete with operating instructions, test leads, and38
steamlined carrying case, Use it on the bench—use it on calls. Only

AH Silicon Diodes.

and A.F. Probes:
Nothing else to buy. O

Model 76 comes complete with all accessories including R.F.
Test Leads and operating instructions.

52695

nly

INDICATES
RADIOACTIVITY
N3 WAYS!

1-BY NEON
2—BY PHONE |
J—BY METER

SPECIMEN

RCA RADIATION COIIH'I'ER

o0

MADE T0 SELL FOR $160°= OFFERED FOR ONL Y

(Much less than cost
of Munuluﬂura) lE‘
an indication is obtained you switeh to
meter reading for exact measurements.
e Decontamination easy with damp cloth
applied to the weatherproofed alumi-
num case. e A radloactive specimen is
included for Instrument checking and
experiments. e Included at no extra

charge — U. S. Atomic Energy Commis-
sion booklet titled “Prosuectlne with a

SPECIFICATIONS

Employs the extra sensitive 6306 Bismuth
Tvpe Gejger Counter Tube. Sensitivity is
.015 Roentgens per hour (1 MR/HR=6600
counts per minute. ¢ Three
counting ranges: 0-200/
2,000/20,000 counts per
minute. ¢ Handy reset but-
ton.e Ideal for survey work
because the comblete unit

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

www.americanradiohistorv.com

Endiess experiments and discoveries in the
new exciting field of nuclear energy are
made possible when you acquire this finely
built and engineered device. In the past, a
rugged counter which was suitable for the
prospecting of radio-active ores such as ura-
nium, thorium and radium, was unsuitable
for laboratory work due to the inability of
combining accuracy with ruggedness, Con-
versely a laboratory counter, while being ex-
tremely sensitive, could not withstand use in
the field where it would be subjected to abuse
and abnormally hard knocks.

In the laboratory where determination of
intensity (counts) of a reading are necessary,
the WF-11AWB provides sensitivity for sur-
passing many laboratory counters.

welghs only 5% lbs.e Sight Counter.” e R.C.A. Model WF-11AWB batte
and sound indications by comes complete with self-contained bat- g",';‘;,’n:“ﬁf:;"”ﬁg.i;;gfwf nl;]'i.f.' $ 50
neon flashes and headphone. Then when teries which provide over 200 hours of ,ctive specimen and A.E.C. booklet.
intermittent operation. Only

RADIO-ELECTRONICS


www.americanradiohistory.com

SUPERIOR’S NEW MODEL 82A

TUBE

Multi-Socket Type

TESTER

TESTANY TUBE IN

SPECIFICATIONS

Tests over 600 tube types

Tests OZ4 and other gas-filled tubes
Employs new 4” meter with sealed alr-
damping chamber resulting in accurate
vibrationless readings

Use of 22 sockets permits testing all
popular tube types and prevents pos-
sible obsolescence

Dual Scale meter permits testing of
tow current tubes

7 and 9 pin straighteners mounted on
panel

all sections of multi-element tubes
tested simultaneously

Ultra-sensitive ieakage test circuit will
indicate leakage up to 5 megohms

.6

-

10 SECONDS FLAT!

@ Turn the filament selector switch

to position specified.

Insert tube into a numbered
socket as designated on our

chart (over 600 types included).
Press down the quality button—

THAT’'S ALL! Read emission

quality direct on bad-good meter scale.

Production of this Model was ae-
layed a full year pending careful
study by Superior’'s engineering staff
of this new method of testing tubes.
Don't let the low price mislead you!
We claim Model 82A will outperform
similar looking units which sell for
much more — and as proof., we offer
to ship it on our examine before you
buy policy.

To test any tube, you simply insert
it into a numbered socket as desig-
nated. turn the filament switch and
press down the quality switch —
THAT'S ALL! Read quality on meter,
Inter-element leakage if any indi-
cates automatically.

Stitched Texon case. Only

Model 82A comes housed in handsome, portable Saddle- 53650

SUPERIOR'S NEW MODEL TD-55

TUBE

stRUCTIONS

EMISSION TYPE

TESTER

THE EXPERIMENTER or PART-TIME SERV-
ICEMAN, who has delayed purchasing a higher
priced Tube Tester.

\TING s
M FOR{ THE PROFESSIONAL SERVICEMAN, who
TuBt B needs an extra Tube Tester for outside calls.

THE TV SERVICE ORGANIZATION, which
needs extra Tube Testers for Its field men.

R Speedy, yct efficient operation Is accomplished by:
1. Simplification of all switching and controls.

2. Elimination of old style sockets used for
testing obsolete tubes (26, 27, 57. 59, etc.)
and providing sockets and circuits for
efficlently testing the new Noval and
Sub-Minar types.

YOU CAN'T INSERT A TUBE IN WRONG
SOCKET

It is Impossible to insert the tube in wrong
socket when using the new Model TD-55.
Separate sockets are used, one for each type
of tube base. If the tube fits in the socket It
can be tested.

CHECKS FOR SHORTS AND LEAKAGES BETWEEN ALL ELEMENTS — The
Model TD-55 provides a super sensitive method of checking for shorts and
leakages up to 5 Megohms between any and all of the terminals. Continulty
between various sections is indlvidually tndicated. This Is Important, especially
in the case of an element terminating at more than one pin. In such cases the
element or Internal connection often completes a circuit.

“FREE-POINT'* ELEMENT SWITCHING SYSTEM — The Model TD-55 incor-
porates a newly designed element selector switch system which reduces the
possibility of obsolescence to an absolute minimum. Any pin may be used as a
filament pin and the voltage applied between that pin and any other pin, or
even the "‘top-cap.”

ELEMENTAL SWITCHES ARE NUMBERED IN STRICT ACCORDANCE WITH
R.M.A. SPECIFICATION — One of the most important improvements, we
believe, is the fact that the 4 position fast-action snap switches are all num-
bered in exact accordance with the standard R.M.A. numbering system. Thus,
if the element terminating in pln No. 7 of a tube is under test, button No. 7
is used for that test.

The Model TD-55 comes complete with operating instructions and s 9
charts., Housed in rugged steel cabinet. Use it on the bench—use 5
it for field calls. A streamlined carrying case, included at mno
extra charge, accommodates the tester and book of instructions.

SUPERIOR’'S NEW NMODEL TV-12

TRANS-CONDUCTANCE

TER

TESTING TUBES

@ Employs improved TRANS-CONDUCTANCE
eircuit. An in-phase signal is impressed on
the input section of a tube and the resultant
plate current change is measured. This oro-
vides the most suitable method of simulating
the manner in which tubes actually operate
in Radio & TV receivers, amplifiers and
Y other circuits. Amplification factor. plate re-
¥ sistance and cathode emission are all cor-
related in one meter reading.

NEW LINE VOLTAGE ADJUSTING SYS-
TEM. A tapped transformer makes it possible
to compensate for line voltage variations to
a tolerance of better than 29%.

ALSO TESTS TRANSISTORS!

@ SAFETY BUTTON—protects both the tube under test and the instrument méter
against damage due to overload or other form of improper switching.

@ NEWLY DESIGNED FIVE POSITION LEVER SWITCHI ASSEMBLY. Permits
application of separate voltages as required for both plate and grid of tube
under test. resulting in improved Trans-Conductance circuit.

TESTING TRANSISTORS

A transistor can be safely and adequately tested only under dynamic conditions.
The Model TV-12 will test all transistors in that approved manner, and quality is
read directly on a special ''transistor only’’ meter scale.

The Model TV-12 will accommodate all transistors including NPN’s, PNP’s. Photo
and Tetrodes, whether made of Germanium or Silicon, either point contact or
junction contact types.

0
Model TV-12 comes housed in handsome § 5
rugged portable cabinet and sells for only...

SUPERIOR'S NEW MODEL 83

C.R.T.TESTER

Tests -« Rejuvenates ALL PICTURE TUBES
gl ALL BLACK AND WHITE TUBES

From 50 degree to 110 degree types
—from 8’ to 30’ types.

ALL COLOR TUBES

Test ALL picture tubes—in the
carton—out of the carton—in the
set!

@ Model 83 is not simply a rehashed
black and white C.R.T. Tester with
a color adapter added. Model 83 em-
ploys a new improved circuit de-
signed specifically to test the older
type black and white tubes, the
newer type black and white tubes
and all color picture tubes.

® Model 83 vrovides secoarate filament operating voltages for the older 6.3
types and the newer 8.4 types.

® Model 83 employs a 4” air-damped meter with quality and calibrated scales

® Model 83 oroperly tests the red. green and biue sections of color tubes
individually —for each section of a color tube contains its own filament.
plate. grid and cathode.

® Model 83 will detect tubes which are apparently good but require rejuvena-
tion. Such tubes wiil provide a picture seemingly good bnt Jacking in propee
definition. contrast and focus. To test for such malfunction, you simply
press the rej. switch of Model 83. If the tube is weakening. the meter reading
will indicate the condition.

® Rejuvenation of victure tubes is not simply a matter of applying a high
voltage to the filament. Such voltages improperly applied can strip the
cathode of the oxide coating essential for proper emission. The Model 83
applies a selectlve low voltage uniformly to assure increased life with no
danger of' cathode damage

Mode! 83 comes housed in handsome p‘ortable Saddle $3850

Stitched Texon case e with for all black
and white tubes and z!l color tubes. Only

IP
0

ED ON
Y WITH ORDER — NO C 0.D.

APPROVAL

Try any of the instru- MOSS ELECTRONIC, INC.

ments on this or the
facing page for 10
days before you buy.
If completely satisfied
then send down pay-

ment and pay bal- cancelling all further obligations.

Dept. D-597, 3849 Tenth Ave., New York 34, N. Y.

Please send me the units checked on approval. If
completely satisfled I will pay on the terms specified
with no interest or flnance charges added. Other- ¢ : s
wise, I will return after a 10 day trial positively 113 I 1.1 . T AN 1 L I T

NAMO .viviviucititiorrensescrsssssossssoasssiassscssonsnres

AdAress ..vuvoucioiorersoesnaccassrrssasasioncnsrssasssnoree

All prices net, F.0.B., N. Y, C.

[} Model 77  Total Price $42.50
$12.50 within 10 davs. Balance
$6.00 monthly for 5 months.

[ Model 76 = Total Price $26.95

ance as indicated on
coupon. No [Interest
or Finance Charges
Added! If not com-
pletely satisfied re-
turn unit to us, no

explanation neces-
sary.

[0 Model TV-50A ..Total Price $47.50 [0 Model 79 . Total Price $38.50
$11.50 wlithin 10 davs. Balance $8.50 within 10 days. Balance
$6.00 monthly for 6 months. $6.00 monthly for 5 months.

] RCA Radiation Counter., Total Price $47.50 [J Model 82A.. Total Price $36.50

$6.95 within 10 days. Balance 811.50 within 10 days. Balance $6.00 monthly $6.50 within 10 days. Balance

$5.00 monthly for 4 months, for ‘6 months. $6.00 monthly for 5 months.
[ Model TD-55,.. Total Price $26.95 (] Model TV-12.. Total Price $72.50 ([ Model 83 .. Total Price $38.50
$6.95 within 10 davs. Balance $5.00 $22.50 within 10 days. Balance $8.50 within 10 days. Balance
monthly for 4 months, $10,00 monthly for 5 months. $6.00 monthly for 5 months.
- mn G e G S G Gam e WES MMR e G S G MR R A M mm mam Ghm WD mem MR e e S s
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TELEVISION
(Continued from page 89)

set all over, and cook it long enough to
see if there’s anything that’s apt to
go wrong right after you leave! There’s
nothin’ worse than havin’ to make a
callback on a set you fixed yesterday,
no matter what’s wrong with it! How
many dern times have we had to go
back, just to make a silly adjustment?”

“Plenty,” admitted the Young Ham.
“Remember that old lady who said her
set wouldn’t stop rolling after yvou fixed
it? And all you did was turn the ver-
tical hold control!”

Automatic TV

“Yes, sir,” said the Old-Timer.
“Don’t reckon that old gal will ever
learn to 1run a TV set, but she’s one of
my best customers, and she actually
don’t have the faintest idea what all
them knobs are for! She can turn it
off and on, but that’s about all. Just
keep her set in as near ‘automatic’ shape
as [ can.”

“There’s no such thing as an auto-
matic TV set, is there?”

“Not by a darn sight there ain’t!”
said the Old-Timer. “Sometimes I wish
there was. But, the way to make money
in this business is to do everything
possible the best and quickest way.
More time you waste, the less you make,.
That must be why I ain’t ever got rich,
I reckon. 1 git along, but to do it, I
gotta keep up on all th’ shortcuts and
that’s what tube changing is, mostly.
Divide th’ set up into sections, like I
said. Look it over cavefully to see
which section seems to be givin’ the
trouble. Then, start changin’ tubes in
that section. Way the set acts tells you
which section to start lookin’ in.”

“It’s simple, once in a while,” said
the Young Ham. “Sometimes you can
look in and see a tube dead, not even
lit up.”

“Well, that hadn’t oughta count,”
said the OId-Timer. “That’s too simple.
Even you could spot one like that! I
guess about the simplest complaint
would be snow. Where would you look
for that?”

“In the tuner!
amplifier.”

“Yep. That’d be the first one to try.
However, if that didn’t clear it up, try
the mixer—oscillator. If that don’t get
it, keep on. I found one the other day
with a bad second if amplifier that
was makin’ snow in the picture. Un-
likely, ves, but that’s what it was. Next
simplest thing, I guess, would be a
real good white-out. No picture, no
snow, just a good smooth raster.
Brightness control works, so you know
it ain’t the picture tube. Maybe sound,
maybe no sound. Well, your trouble’s
almost gotta be in the ‘signal line’:
rf amplifier, oscillator-mixer or the
if’s; maybe the video detector or ampli-
fier. Had a couple of sets last month,
one almost right after the other. Both
of ’em white-outs. First one, I says to
myself, that’s bound to be a dead video
amplifier, so I changed it. Nope.

Most likely the 1f
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Changed every dern tube all the way up
the line till T got to the rf amplifier.
That was the one. Next one, same
symptoms. I says, Ah-ha! I know what
that is. It’s the uf amplifier, so I
changed it. Nope. Worked m’ way all
the way down the line, the other way,
till I got to the video amplifier. That
was it, that time! So, you never can
tell.”

“How about that set last week, that
wouldn’t get the high channels? You
said at first that was a bad tuner.”

“Thought it was for sure,” said the
Old-Timer. “It wouldn’t even make
snow on the highs and I was sure I had
a bad tuner. Then I noticed that it was
a turret tuner, with individual coils for
each channel! Finally changed the rf
amplifier, a 6BK7, I think, and here they
came booming in! Had another one
just like it next day, and it was the
mixer-oscillator tube that time! Day
after that, same symptoms and deirned
if it wasn’t the first if amplifier! Then,
just for a novelty, I got one that had
highs but no low channels! Motorola,
I think. Yep, same thing; rf amplifier.
6BQ7 that time.”

“l know a good simple one,” said the
Young Ham. “I can diagnose them
every time. Bright white line across the
screen; no vertical output tube!”

“Yep. Yep with qualifications that
is,” said the Old-Timer. “If it’s a real
thin white line, then it’s probably the
output tuhe. If the line is maybe a
Y%-inch wide or a little more, then it’s
likely to be the oscillator itself. It’s in
the vertical sweep circuit though, and
it’s usually a tube, though it could be
a defective yoke.”

Don't change the subject

“Sound troubles are fairly simple
aren’t they?” asked the Young Ham.
“You can tell them right away.”

“I'm  still talkin’ about vertical
troubles, young feller,” said the Oid-
Timer. “You changed the vertical out-
put tube in this hypothetical set of
yours, but vou didn’t check the vertical
size and linearity! If the dead tube
had been weak, the controls may have
been set for it and your picture’s all
out of shape; the people’s heads all
come to a point, like some I could men-
tion around here!”

“Speak for yourself, John” said the
Young Ham. “I remember that just as
if it were yesterday and it was.” He
threw his head back, struck a pose, and
recited rapidly, “To check the vertical
linearity roll the picture slowly down
the screen watching the width of the
blanking bar as it passes downward.
If it remains the same thickness all
the way down the vertical linearity is
correct!”

“Kee-rect, turn the record over and
change the needle,” said the Old-Timer.
“How about the vertical hold action?
Is it all right?”

“Normal action of the vertical hold
control is as follows: the picture will
roll downward slowly but will not roll
slowly upward. Instead the picture will
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snap out rapidly into a fast vertical
roll. When volling the picture down-
ward the blanking bar should snap out
of sight at a point not less than one-
fourth of the screen diameter from the
bottom of the screen period,” gubbled
the Young Ham, as fast as he could.

“You sound like a 33-rpm rvecord on
45,” growled the Old-Timer, “but that’s
right. Now what if you don’t have the
proper hold action and your picture
won’t snap? Wotcha do then, huh?”

“Change a tube?” ventured the
Young Ham.

“Fine. Now, which tube? Never mind,
I'll tell you. Usually the vertical oscil-
lator. If you can roll the picture up
slowly, it means vour hold action is
weak and you’re gonna have trouble
with it pretty soon. Might as well go
ahead and change it right now and get
it over with. Speaking of funny actions,
you oughta seen the Bendix I had this
morning. Changed a rectifier and hori-
zontal output tube and then checked the
vertical hold. That dern picture wouldn’t
jitter, but it bounced! Wouldn’t snap
at all, but just bounced up and down
three or four times, like it was hung
there on a real soft spring! Never did
see one do that before! The set had a
6W6 and half a 6SN7 in the vertical
oscillator. Changed the 6W6 and she
straightened up nicely.”

Down to work

The Old-Timer turned to the bench
where a 14-inch portable was sitting.
“When did this come in?” he asked.

“Man brought it in right after you
left,” said the Young Ham. “Said it
had funny sound and the picture wasn't
very good.”

“Well lessee,”” said the Old-Timer,
removing the back and attaching a
cheater cord. Plugging the cord into
the bench wattmeter outlet, he waited
for the needle to reach a steady reading.
“Hmm, a 100 and—settle down there
cilly—85 watts looks like. Well, no
B-plus shorts anyhow. That’s what this
model is supposed to draw. Now let’s
look at it.”

The screen showed a trace of snow
as the Old-Timer adjusted the hright-
ness and contrast controls. When he
connected the shop antenna to it, a pie-
ture appeared and a gargling sound
came forth. The picture was almost
totally blacked out on the lower half
of the screen, and a bad bending and
weaving was seen at the top. The Old-
Timer grinned at the Young Ham.
“There’s a nice easy diagnosis for you
sonny boy. What’s that?”

The Young Ham studied the picture,
then ventured, “He needs half a new
picture tube? No. I know.” The Young
Ham peered into the set. “One of the
tubes in the signal circuit?” he asked.

“Probably right,” replied the Old-
Timer. “Of course, you see there’s a
60-cycle pattern on the screen—only
half is blacked out. That almost rules
out the possibility of a bad filter con-
denser which would cause a 120-cycle
pattern with two hum-bars instead of
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the one. So we check the tubes in that
circuit, beginning with the rf amplifier.
In the shop, we might as well use the
tube checker. Here, check this,” and he
handed him the 6BZ7 rf amplifier. The
Young Ham set up the tube tester, took
a reading and reported, “Checks about
half-good, I think. See?”

“No shorts? That ain’t the one we’re
huntin’. Keep on. Set that one aside
for a minute. Here, check these,” and
the Old-Timer removed the if amplifier
tubes. Sure enough, the second video
if showed a big short. The rest of them
tested pretty good, so he put them
back in the set. Jotting the date on the
chassis by the socket of the tube he had
replaced, the Old-Timer turned the set
on. Sure enough, the picture came on
clear, without the hum-bar.

“Well that’s that. But, look at that
picture. See anything we might correct
there?”

“Looks pretty good to me,” said the
Young Ham. “Might be a little too
much snow, though. Should we try a
new rf amplifier in it?”

“Try it and see,” said the Old-Timer,
handing him a new 6BZ7. The Young
Ham plugged the new tube in and, sure
enough, the snow disappeared. “There
vou are,” the Old-Timer remarked.
“That helped considerable. Now you
see you can’t tell just exactly by a
tube check’s readings how a given tube
is going to perform in any set. That
tube checked pretty good, but she just
didn’t have the poop to work right.
"Bout the best way is to try a new one
and see what it does to the picture.”

“Looks pretty good now,” said the
Young Ham.

“Yep. Believe she’ll do. Now, there’s
a good example of a tube-changin’ job
for you. We could have done the same
thing, almost as fast, by just changin’
the tubes one at a time until we got rid
of the hum-bar. Then, we could have
found that weak 1f tube the same way.
But, we had to know what we were
lookin’ for. Now let’s go a little farther,
just to show you a few of the things
you’ve got to look out for. That snow
was one of ’em—that tube would have
given trouble in a little while, and
chances are we’d have gotten a call-
back out of it.”

When it comes to agc

“Take age action, for instance.” He
turned the set around. ‘“Suppose the
complaint is that the picture bends and
weaves in the middle and ain’t too
stable. You try it and, sure enough
there’s that characteristic age bend, a
big S-shaped buckling over the whole
picture. The age control won’t operate
just right either. So you change the
age tube itself, first—a 6AU6 in this
one. Might be a 6BE6 or a 6CS6 or
even a 12AU7. Best way’s to try a new
tube and see if the set goes back to
normal. If it does, leave the new tube
in there!”

“?Nother thing you got to watch out
for,” continued the Old-Timer, “is these
dern ‘critical’ tubes. Age and sync sep-
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arator tubes are about the worst there
is, too. I've taken tubes out of a syne-
separator socket and put ’em in the
tuner. They worked perfectly there and
wouldn’t work at all in the syne cir-
cuits! Say, wait a minute. I think I ean
show you something. If I didn’t throw
that tube away, like I should have.” He
scrabbled around in a small box on the
end of the bench, coming up with a
small tube. “Here it is. Watch this.”
He plugged the tube into the age socket
of the set. As it warmed up, the set fell
out of sync, and finally the screen
blacked out completely. The Young Ham
stared at it.

“Hey! Looks like it didn’t have any
high voltage!” he cried. “It’s blacked
out entirely!”

“Looks like it, doesn’t it?” said the
Old-Timer. “Look here now,” and he
turned the brightness up. The screen
showed a slight gray, with little flashes
and pinpoints of light here and there.
“See? It’s pretty dark, but you can see
those little spots and flashes. Looks
kinda like white snow. Actually, the
video amplifier’s blocked, I think.
Never tried to find out exactly, but if

you see those little spots and flashes, .

it’s an age blackout every time. Way to
check it, either pull the video amplifier
or the age tube. That should bring the
raster back. See?” and he removed the
video amplifier. This brought the light
back to the screen.

“Boy!” and the Young Ham shook
his head. “I never will learn all those
symptoms. I'm just too stupid!”

“Naw, you ain’t, boy. You ain’t
stupid, you just act that way!” said
the Old-Timer,” ducking quickly. “Ohh,
me! Has it stopped raining yet?”

“No,” replied the Young Ham, peer-
ing out the front window, “Still drizzlin’
a little.”

“Well,” said the Old-Timer, striking
a theatrical pose and gesturing dramat-
ically, “there comes a time in the affairs
of men, which, taken at the flood . . ..”

“Leads inevitably to the nearest
coffee shop,” finished the Young Ham.

END
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IT’S TRUE WHAT THEY SAY ABOUT STEREO

Any stereo set-up—no matter what
the cost —1is only as good as the
quality of the components that go
into it. To put it another way, the
quality you want can only be sup-
plied by a company with the experi-
ence in sound engineering that the
manufacture of superior stereo
components requires.

Everyone agrees that the making of
high-fidelity sound equipment is an
extremely technical, highly special-
ized phase of the electronics indus-
try. And that years of experience
are required before a high degree of
manufacturing excellence can be
achieved. For over twenty-five
years, Bogen has been making spe-
cial sound systems of proven excel-
lence for schools, theatres, offices
and industrial plants — as well as
hi-fi components.

Here is the business end of a typ-
ical Bogen school sound system.

Wherever professional sound qual-
ity is needed—you’ll find Bogen, the
sound equipment made by profes-
sionals. Best of all, the same sound
quality that engineers and musi-
cians insist on is yours to supply—
and enjoy—with Bogen stereo high-
fidelity components.

ILLUSTRATED BOOKLET: 64-page explana-
tion of hi-fi and stereo, “Understanding
High Fidelity~Stereo Edition”. Enclose
95¢. BOGEN-PRESTO CO., Paramus, N.J,

A Division of the Siegler Corporation.

BOGEN

HIGH FIDELITY COMPONENTS
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IN-CIRCUIT CON

AN ABSOLUTE ‘MUST’ FOR
EVERY SERVICEMAN!

Here is an in-circuit condenser tester
that does the whole job. The CT-1 ac-
tually steps in and takes over where
all other in-circuit condenser testers
fail. The ingenious application of a
dual bridge principle gives the CT-l1a |
tremendous range 0 "
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Convince yourself at no risk that CENTURY instruments are indispensahle

Battery Operated

i i ithout obliga-
i ork. Send for instruments of your choice wi obli
o R I o D AY ’REE T R l A l ;?ono.u.r.et\:;rghg:%/ fv:)r 10 days before your buy . .. only then, when satisfied,
Peak-to-Peak

pay in-easy-to-buy monthly instaliments — without any financing or carrying charges added.
L‘/ WITH LARGE EASY-TO-READ 6 METER —

VACUUM TUBE VOLT METER '
featuring the sensational new MOLTI-PROBE - posers pending

‘ 3
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes
© DCProbe @ AC Probe © Lo-CapProbe @ RF Probe

The VT-1 is a tremendous achievement in test equipment. with its unique MULTI-PROBE it will do
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you
have to cart around a maize of entangled cables, lose time alternating cables or hunting for a mis-
placed probe. With just a twist of the MULTI-PROBE tip you can set it to do any one of many time-
saving jobs. A special holder on side of case keeps MULTI-PROBE firmly in place ready for use.

FUNCTIONS OUTSTANDING FEATURES

1 s . o
DC VOLTMETER' - . Will measure D.C. down to I:at?eor’i‘;rs!.e—'-elfle?r%ri'tib:fse evs:rl)"w‘:\oe:leereod Nwel\tﬂ" alg\rl‘agngle's
1.5 voits full scale with minimum circuit loading, S B o
and give accurate readings of scale divisions as low

r § drain e Large 6” 100-microam €re meter, many times
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Yath consistent laboratory accuracy on all ranges , . . on DG, 5% of full scale on AC e Simplified multi-coo:
Zero center provided for all balancing measurements easy-to-read 4-scale meter ® No heat operation assures
such as discriminator, ratio detector alignment and rigid stability and accuracy e Immune to power line
hi-ti amplifier balancing, fluctuations e Amplifier rectifier circuit with frequency
compensated attenator — a feature found only in costly
AC VOLTMETER se« True Peak-to-Peak measure- laboratory instruments e Meter completely isolated —
"I.'n\leg;sru:asdlgivllegtsio::\vv%ll'tsa:e'sar\‘/)i!d::v;ul'ger;n "1’.‘:";"‘::25 practically burn-out proof 7‘ Hand-crafted circuitry
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Scale divisions are easily read down to i voits 1% resistors used for permanent accuracy e Separate

own to .1 v . e n € 3 ETHEE
Measures RMS at 1/20th the circuit loading of a RF ground return for low-loss RF measurement @ Micro
V.0

SIZE:

H ! W-7357

a ) . phone type co-axial connector ® Matching cover pro- H-97
‘M. ... Unlike most other V.T.V.M. s there is no i o :
10Ss in accuracy on the lowest AC range. tects instrument face snaps on and off instantly. D-4%4
ELECTRONIC OHMETER . .. Measures from 0
to 1000 megohms . . . Scale divisions are easily read SPECIFICATIONS Model VT-1 — fully wired and
down to .2 ohms . , , Will measure resistance values ® DC Volts — 0 to 1.5/6/30,/150, 300,600 /1500 volts calibrated, housed in hand-
a2 e ) [l AT and boteCt o AC Volts (RMS and feak-to-Peak) — 0 to'3,12,60,/300,/1200 volts some hammertone finish steel
condensers. ¢ 'e2kage in electroly e o Ohms 1w O 1o @ billion ohms, 10 ohms center scale — Rx1, 10/100/1K 710K/ gasc;e,sEcomglettﬁa with MULTI-
an or-

RF and LO-CAP MEASUREMENTS . . . ® RF — Peak reading demodulator supplied for use on all DC ranges ough instruction
With these extra VT.1 functions you can measure ® Zero Center — available on all DC volt ranges with zero at mid-scale . manual covering so
voltages in extremely high-impedance circuits such e Decibels — from —10 Db to +10/22,36,50/62 based on the Dbm unit: QDb- all the applica. Net
as sync and AGC pulses, driving saw tooth voltages, IMW in 600 ohms tions in detail.
color TV gating pulses, mixer output levels, I.F. ¢ impedance — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap
stage-by-stage gain and detector inputs, °

Input Capacity — 130 mmfd. RMS, 250 mmfd. Peak-to-Peak 25 mmtd. Lo-Cap

fﬁ&hﬁ!’!sﬂ( TUBE TESTER =

_ .. insert tube . . . and press quality button to test
any of over 700 tube types completely, accurately . . . IN JUST SECONDS!

Over 20,000 servicemen are now using the FAST-CHECK in their every da i
. <0,00( _now y - y work and are cutting
Sérvicing time way down, eliminating Unprofitable call- i i i i
e o L iy Iittlg p backs and Increasing their doliar earnings

e effort. See for you If i i
chose the FAST-CHECK above all other tube testers.r yourself at no risk why so eSS icenEy
PICTURETUBETESTADAPTER

INCLUDED WITH FAST-CHECK RANGE OF OPERATION
Enables you to check g” » Checks quality of over 700 tubes types, employing the time
picture tubes  (includi Proven dynamic cathode emission test. This covers more than
ng 99% of all tubes in use today, including the newest series-string
the new short-neck 110 tubes, auto 12 plate-volt tubes, 02Z4s, magic eye tubes, gas
degree type) for cathode regulators, special Purpose hi-fi tubes and even foreign tubes.
.4 \\ emission, shorts and life ot gn:g,’(‘: :g"_' 'g’;t:"(;g'et’::t"t shorts and leakage,
N e Tk ¥ / eéxpectancy. .. also to reju- > n :
‘”sl -~ | . venate weak picture tubes. » Checks for hfe-expectancy.
P . Moo SPECIFICATIONS
[} me consuming multiple switching . - . only two setti i i i
on conventional testers o No annoying rgll chart c¥1ecking " I.ng.stlaj':e rggunred_ el O Grnie o o
e located inside cover, i

0 c 0 New listings are added without costly roll chart re lacement o Checks each -
t.lor‘hofphmousl‘t)lt;gecg?:nt:bsg a'r}q if t;nlg one section is defective the tube willpread ““Bad” on the metaecr sgglce
. . . . r z ryllium tube r need replacement e 7-pin d 9-pin i
SIZE: w1454 H-11yy D-434 mounted on Panel e Large 41~ D’Arsonval type meter is the ngost sensitive a\%ilag?e, )?e?'rugségadlgﬂfefnuelfj
ﬁlr"t:!te‘::gﬁd agamgttz:xccndental burn-out e Special scale on meter for Jow current tubes o
Model FC.2 — housed in hand- $6950 age variation e 12 filament
r

positions e Separate S and short j I indicat ¢ [hhensation for
E . £as and short jewel in icators @ Line isolated —
ubbed_oak carrying case Ead- no shock hazards e Long lasting etched aluminum panel.

plete with CRT adapter

Net TE. The Fast-Check nositively cannot become obsolete . . . circuitry ig engineered to accommodate
No * all future tube types as they come out. New tube listings are furnished Periodically at no cost.

i CENTURY ELECTRONICS CO., INC.

i New York
It Avenue, Dept. 105, Mineolaq,
DESIRED 111 Rooseve
XYL G AL CHECK INSTRUMENTS

trial. If satisfied | agree to pay
IS0 Te: down. payment witmin, chg:k:da:‘%r tahtorgg)r’nfr:?f irr\‘stallmems as shown. If not
R I Model CT-1 In-Circuit condense;STeslt):a‘;my..fd.r..g.}nsonths. e ) o T e o e
O r_-l $9.50 within 10 days. Balance m

i i ithin 10 days and there is no
m w $30.50 | FOTPIeteY St he it 1o Lnaerotood there Wil be" NO_ INTEREST or FINANCING
ini ter. 39, further obligation. is
ly o ' D Mo%‘(ell antch:n T&ngg;‘:c%a.{au::e ;%s monthly for 5 months. charges added.
w o
Th.e s e ﬁ:del i 16 e e Te“?\;hl g m?n%hsso' e 2e ool s oG i EBteere - ane - B =, oc00
hossible ¢ 2 I e L L el e i 24.50 | Name ...

Please print clearly
possihie because 1 D Model TT-2 Transistor Tester....

$4.50 within 10 days. Balance $5 monthly for 4 months.

i i 58.50 d b 8B v S e T 4 TS T e b e S
; - Vacuum Tube Volt Meter $ Aress ..o
e (A D ¥1°:eSIOUIt1higa=t0e’;lyays. Balance $11 monthly for 4 mo:gthsso. Ad
rect from the ID Model FC-2 Fast-Check gulbe Le;tﬁ'moii(hly'for s m‘bnt.hS. - e SUALE I i mpyn s ei¥is e e e A
urer. $14.50 within 10 days. Balance [P e
manufacturer I Prices Net F.0.B. Mineola, N. Y.
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VERY so often we are reminded

that not every FM and TV dx

enthusiast is an old hand at the

game, and consequently much of
the terminology we take for granted
in this column is just so much Greek
to many readers. This month we shall
redefine a few phrases for the new, and
old, hands alike.

How, why and when?

How does dx occur, why does it occur
and when does it occur? The “when” we
try to cover at the end of each column.
The “how” and “why” were described
in an article appearing in the Novem-
ber, 1957, issue of RADIO-ELECTRONICS
entitled ‘“Notes From a TV Dxer’s
Notebook,” which also contains detailed
explanations of dxing terms. Another
article by this writer appeared in the
November, 1958, issue of @QST, and
dealt with logging high-band (chan-
nels 7-13) stations 800-1,600 miles dis-
tant by a rare form of sporadic-E skip.

But what about the terms we use in
the dx column?

Trops: This is a shortened term for
the phrase “tropospheric bending.”
Trops (or sometimes tropo) is the ex-
tension of normal ground-wave cover-
age of a TV or FM station beyond its
normal range by lower-atmosphere
(troposphere)  weather phenomena.
Various boundary lines form in the
lower atmosphere (ground level to
20,000 feet), separating regions of hot
and cold or moist and dry air. Such
boundaries trap FM and TV signals
close to the earth and carry them
beyond the horizon to distant points.
We associate trops conditions with
large-scale weather movements across
the North American continent.
E Skip (Ey): This is the reflection of
low-band TV (and sometimes FM-
range) signals from a region in our
lower ionosphere, at a height varying
from 60-120 miles above the earth’s
surface, called the E-layer. This layer
is composed of various inert gases,
plus a thin band of sodium gas and a
heavy concentration of hydrogen atoms.

Normally this layer is fairly quiet
and radio signals above 10 me or so
pass rizht through it with little or no
rebound. At various unpredictable and
fairly unrelated periods (usually be-
tween May 1 and Sept. 1), the layer
becomes very dense, and low-band TV
signals bounce off it as light is reflected
from a mirror.

Reception distance varies as the den-
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sity and height of the layer fluctuate,
but normally 400—500 miles is the range
covered. Signals become very strong
and often override stations on the same
channel as close to you as 25 miles!
Reception may last 5 minutes or 5
hours; again, entirely unpredictable.
MS (Meteor Scatter): Under normal
conditions, when the E-layer is quiet,
meteors (particles of space dust, iron
minerals, bits of metallic matter) are
swept up by the earth as it flows
through space in its path around the
sun.

These particles are caught up by
the earth’s gravitational pull and ap-
proach the surface of the earth at a
high speed. As they enter the lower
E-layer, they begin to encounter a
little resistance from the upper at-
mosphere and consequently become hot,
eventually reaching the combustion
point, whereupon they disintegrate.
The heat given off by their combustion
causes the region of the E-layer sur-
rounding the burning particle to become
excited, momentarily, while the heat
lasts, and for a second or so this small
spot in the E-layer forms a mirror,
reflecting for a second or two all TV
or FM signals passing through that
point back to earth at some distant
point.

Some experts estimate that tens of
billions of such particles are swept up
by the earth every day. Thus MS dx is
productive on a daily basis, when other
forms of dx reception are dead. Because
MS dx is weak and short-lived, the
ultimate in antennas, receiver sensi-
tivity and stability are required for
good results.

Aurora and F2: These two forms of
progagation will be explained in the
July eolumn.

Central American dx

For some time your editor has sus-
pected that the richest dxing area in
the Western Hemisphere exists through-
out the Caribbean and Gulf of Mexico
region. We received reports from TV
dxers on the Yucatan Peninsula in
Mexico last spring and summer, who
reported dx active on a daily basis on
all vhf channels, from stations 700—
1,200 miles away.

Now, Walt McNab of Belize, British
Honduras (800 miles southeast of Mexi-
co City), notes low-band reception be-
tween 1630 and 2230 CST, sometimes
with amazing regularity. For instance,
he saw KPRC almost daily from Dec.
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23 to Jan. 5, for hours at a time. As
only low-band action has been noted, we
would be inclined to suspect E-skip.
However, the great stability of the
reception leads us to consider trops.

Mr., William C. Williams in Ciudad
Obregon, Sonora, Mexico, has had ex-
cellent luck, noting reception “averaging
twice weekly” from stations 700-1,300
miles away. All reception has been in
the 1700-2100 MST segment. A very
interesting “scatter-reception” project
over the 340-mile path to Tueson is de-
veloping among the local townspeople.

Dx predictions

Meteor showers: Although MS reception
is with us daily, occasionally the earth
moves through regions of extra high
concentrations of space dust particles.
During such periods, MS reception is
greatly enhanced, with a chance of MS
reception even on the vhf high channels
(7-13). The table lists the showers
during the next forecast period. The
“Time Maximum Burst Rate” column,
tells when the shower peaks. “Direction”
indicates during what hours reception
will be best along which radio paths
(north—south, Minneapolis, Minn., to
Hot Springs, Ark.; east—west, Omaha,
Neb., to Portland, Ore.). “Grade” indi-
cates the potential of the shower, from
A—very good, to D—only fair.

Trops

In warm weather, general ground-
wave coverage increases by 80-75%
in most Eastern areas. Dxers along
the Great Lakes and throughout the
Midwest should be aware of the one or
two large-scale annual trops openings
which usually show up during late May
and June. Watch the high band (7-13)
for signs of stations not normally seen,
even during the summer. Usually sta-
tions to the west and northwest of your
location will appear first, followed by
stations to the north and south, and
finally by stations to the east. Dis-
tances up to 800 miles on the high band
should be possible. Best hours: 1800
LST (local standard time) to 0200 LST,
and 0600-0900 LST.

E-Skip

This is the big summer-time attrac-
tion for FM and TV dxers. Any hour of
the day, any direction, any of the low-

TABLE OF METEOR SHOWERS

Time
(LST)
Maximum
Name Date Burst Rate Direction Grade
Aquarids May 1-6.  0830-1000 N-S A
0500-0830 E-w A
Herculids May 11-24 2130-2300  N-S 8
0100-0200  N-S c
Cetids May 19-21 0732-0700 NW-SE A
1160-1230 SW-NE A
09c0-11C0 E-w A
Pegasids May 30 0303-0430 N-§ C
04620-0300 N-S [
0800-0930 E-W [
Scorpiids June 2-17 0100 NW-SE [
2300-2400 E-W B
2200 SW-NE [}
RADIO-ELECTRONICS
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Simply by.checki — L/
'm:”yfheyf:beecs i':fhe TV set with L@E/ DYNM”IK

Y00, INCREASE YOUR INCOME

* ACTUAL EXPERIENCE SHOWS

TV SERVICEMEN AVERAGE

2 extra tube sales
PER CALL

5 calls per day in
5 days equal *50

FAST AND ACCURATE
Tests complete set in minutes
Wins customer’s confidence
Saves costly call-backs

Avoids substitution testing

PER WEEK

L J
®
°
¢ Sells more tubes on-the-spot
°
®

Makes more money every day

Completely test each tube
with laboratory accuracy!

Model 650
DYNA-QUIK

Today's Fastest,
Most Complete Portable

TUBE ARND

TRANSISTOR
TESTER

MEASURE TRUE DYNAMIC MUTUAL CONDUCTANCE

Professional-fype fester Thousands of technicians are doing a better servicing job
d b . and are making more money today with the famous

use y more service BaK Dyna-QUIE. Completely tests each tube in seconds, with

technicians every day, laboratory accuracy, in home or shop. Measures true dynamic
mutual conductance. Shows tube condition on “Good-Bad”
scale and in micromhos. No multiple switching or
roll chart. Quickly detects weak, short-life, or inoperative
tubes. Shows customer the true condition and life-expectancy

ANOTHER PROVED MOKEY-MAKER of tubes in the set; sells more tube replacements per call.
e Deluxe Portable Assures customer satisfaction and protects the service guarantee.
c RT %@@ Model 650 Dyna-Quik improves servicing, quickly pays for itself
\ Checks over 99% of the tubes most widely used in television receivers,
| Tests and Repairs plus popular home and portable radio tubes. Tests over 500 tube

types. Lists over 125 most commonly used tube types, with settings,

Picture Tubes on socket panels for maximum operating speed. Complete listing in

Makes New Tube fast telephone index type selector. Tests each section of multiple
Sales Easier See Your B&K tubes separately for Gm, Shorts, Grid Emission, and Life. Tests each
e tube for Gas Content. Provides instantaneous Heater Continuity
Checks and Corrects most TV picture tube troubles Distributor or check. Includes 16 spare sockets and sufficient filament voltages for
in a few minutes, right in the home, without re- Send N f future new tube types. Transistor Section checks junction, point contact
moving tube from set. Restores emission. Checks end Now For and barrier transistors, germaniuvm and
l2akage. Repairs shorts and open circuits. Life Bulletin ST21-E silicon diodes, selenium and silicon rectifiers. Net $16995
Test checks gas content and predicts useful life. '
Net, $39.93
Adapters for Models 400 and 330 CRT's &
Model C40 Adapter. For standard 6.3 volt filament BaK MANUFACTURI NG CO.

e ] (Bl T, het. 8 & 3726 N. Southport Ave. e Chicago 13, lllinois
Model CR48 Adapter. For the new 110° tubes
with 2.34, 2.68 and 8.4 volt filaments. Net, $4.95

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 458 Broadway, New York 13,U.5.A.

MAY, 1959
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America’s Fastest-Growing
Service Capacitor Line...

TOBE MYLAR* MOLDED TUBULAR CAPACITORS

* Molded of DuPont Mylar, one of the finest insulation materials
ever developed.

® Thermoset Case Construction secures leads and sections firmly to
withstand extremes of handling, vibration, shock and soldering
temperatures.

® High Insulation Resistance: Average megohm values per unit
10,000 at 25°C. Small capacitance variation with thermal change.

® Temperature Operating Range: ~55° to +130°C.

® Moisture Resistant : Exceeds JAN-C-91 requirements.

L] Non-In{luctive: Extended foil construction insures low resistance
¢onnections and low RF impedance.

J,f' ! DESIGNED FOR SERVICE DEALERS

NEW TOBE MYLAR* CAPACITOR KIT

: FREE KIT CONTAINS
ol 80 CAPACITORS
w > ONLY

Compact, clear-plastic dispenser contains an assort-
ment of 80 Tobe Mylar capacitors in the most popular
sizes, ratings and quantities for quick, efficient servie-
ing. Covers over 60 different ratings at 200, 400 and
600 working volts and from .0001 to 1.00 mfd. Dealer
pays only for the Tobe Mylar capacitors, kit is free.

Today, order
your Tobe Mylar
Kit from your
Tobe Distributor

CAPACITORS

TOBE DEUTSCHMANN CORPORATION, NORWOOD, MASSACHUSETTS

*DuPont trademark
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band channels, are the rules of the
E-skip game. Watch for signs of co-
channel interference (Venetian-blind
| effect) on low-band channels not free
of interference. The best periods are
usually 0700-1000 and 1600-2100 LST
although no hours should be overlooked.
Daily patterns of dx every morning
from 0800-1030, and nights from 1800-
2000 often develop, so watch for signs of
repetition in your log. Such patterns
seldom last longer than 4 or 5 days run-
ning, however, and then a new pattern
may begin.

West Coast dxers will find the hours
of 1800-2100 PST best for double hop
into stations east of the Mississippi.
Be especially wary of the period around
1845 PST. Dxers in the EDST time
zone should watch for dx from Midwest
and Far West stations after their local
stations leave the air (0100—0300
EDST) as time-zone differentials can
be helpful.

Reporting

This season we are especially in-
terested in all types of FM dx. If you
dx the FM band, either regularly or
just onee in a while, why not get into
the regular reporting habit now? It’s
very easy.

RADIO-ELECTRONICS and the FM-TV
Dx column continue to provide dx report
forms free to any interested readers.
Address a postcard, with the phrase
“Dx Forms” and your name and ad-
dress on the back, to RADIO-ELECTRON-
| 1cs, FM-TV Dx Column, 154 W. 14 St.,
New York 11, N. Y. END

AN OLD FRAUD REVIVED

Would you pay $4.98 to “convert
your TV to living true colors in min-
utes” with a “magnificent converter”
developed by “Hanz Koeppel, European
inventor”?

With these lavish phrases, advertise-
ments (some of them in reputable
| newspapers) are reviving an old and
thoroughly exposed hoax which dates
back to TV’s early days. All you have
to do is clip out the coupon, send it in
with the half sawbuck and you will re-
ceive a magnificent sheet of thin trans-
parent plastic, which, when affixed to
your TV screen, will give you fasci-
nating color—even on black-and-white
shows.

If “true colors” means blue faces, red
suits and green feet, the ad is partially
true. But not true enough for the New
York Better Business Bureau, which
clipped the coupon, examined the
product and promptly labeled it a
“phony.” The New York District
Attorney’s office has seized the adver-
tiser’s books and records as a prelude
to possible fraud action, and the Federal
Government is studying the possibility
of postal fraud charges.

So beware a new rash of “cheap color
converter” advertisements. The hoax is
as transparent as the sheet of colored
Cellophane they’re hawking. END
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conducted by
ROBERT G. MIDDLETON

RADIO-ELECTRONICS TELEVISION CONSULTANT

NTEREST in color TV servicing con-
tinues to grow, and a few pointers on
color sync appear to be in order.

A normal color bar pattern, locked
in color sync, is shown in Fig. 1. How-
ever, when color syne is lost, each of

<
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Fig.

the color bars breaks up and appears
as a column of rainbows, as seen in
Fig. 2

The starting point of each rainbow
in each bar is different, because each
color has a different phase.

Color sync is maintained by the re-
ceiver’s color sync section. This is an
afc circuit (see Fig. 3). In normal
operation, when switching from chan-
nel to channel, color sync will “pull
in” within 1 second. Slow pull-in, or
refusal to lock, indicates incorrect ad-
justment o1 operation of the color
sync section.

If new tubes do not correct the
trouble, check the color afc balance
control (Fig. 4).

The color subecarrier oscillator will
not lock in color sync if the afc bal-
ance control is far off correct setting.

1—A normal eolor bar pattern.

2—Color bar pattern which is out
of color syne.

Fig. ¢

MAY, 1959

FROM PHASE SUBCARRIER ouTPUT
BURST DET 0sC .
AMPL

AFC-

LOOP

REACTANCE
FILTER ond

Fig. 3—The color sync system operates

as an afc loop.

The weaker the burst signal, the more
closely the balance control must be set
to lock in color sync.

Normally, there is no voltage be-
tween the arm of the balance control
and ground. You will observe, however,
that this voltage does not stay at zero,
but slowly drifts slightly positive and
negative. This is caused by normal
drift in the circuits. However, a steady
large voltage such as 1 or 2 volts shows
that trouble is present.

If the balance control cannot be set
for zero output (with burst signal
present), check the tuning of the sub-
carrier oscillator, L1 in Fig. 5

Of course, there are many other

——
1‘ |MEG | BURST PHASE DET
FROM A 3.58 MC
e BALANCE SUBCARRIER
AMP 7 -

h 250K ——w 05
l IMEG

"

—————> T0 REACTANCE TUBE

Fig. 4—An unbalanced afc control
causes the hues in the picture to change
with the chroma signal level.

TELEVISION

causes of poor color syne, besides those
noted here. However, these are the most
important points, which should be
checked first in case of trouble.

Picture pulling

A Raytheom 17T18 has developed
pulling at the top of the picture on
channel 2, and more recently on chan-
nel 4. Reception is OK on other chan-
nels. The recetver operates on a cable
system. Other receivers do not pull
when operated from the cable. Please
list the possible causes of the trouble.—
L. B. 8., Missoula, Minn.

This difficulty is probably caused by
modulated hum of the incoming signal,
plus deterioration of the age system in
the 17T18 chassis. An efficient age
circuit will compensate in part for mod-
ulated hum. Look for bad tubes in the
cable amphifiers. Also, work over the
age circuit in the receiver chassis and
the difficulty should clear up.

Wants larger screen

To convert a G-E 17T2 or a Motorola
TS118B from a 17BPj picture tube to
a 21-inch tube, what tube type should be
used, and which set do you suggest
converting?—J. W., Chicago, Ill.

The 21EP4 is a direct electrical re-
placement. Of course, some mechanical
changes will be required. It would be
advisable to size up the mechanical
requirements, and choose the chassis to
be converted accordingly.

Newer color TV's

Wil the newer color TV receivers
use a one-gun picture tube, or other
features that should be worth waiting
for?—J. Di R., Rochester, N. Y.

The most recent color receivers have
some minor circuit improvements, but
no radical innovations over those now
on the market. I would recommend the
standard tri-gun receivers as tops in
the foreseeable future.

Add video sharpening

How can the video-sharpening ctrcuit
shown on page 133 of the November,
1958, 1issue be added to the wvideo-
amplifier output circuit shown in Fig.
6?2 Would picture quality be improved
by adding a de restorer? How can a dc
restorer be commected into the circuit?
—K. V., Ontario, Canada

The video-sharpening circuit to which
you refer calls for adding a 6BX6 to
your chassis. A simpler and equally
effective method is to bypass partially

3.58 MC 0SC

T0
REACTANCE
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lB'i'
Fig. 5—Coil L1 tunes the quartz crystal. Un-
less the oscillator free-wheels through or near

3.58 me, pull-in time is increased, and color
sync is poor or lost on weak burst signals.
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DTS

The volume /profit days of new TV installations are gone

forever —today’s big market lies in service products.
TV set couplers, antenna couplers, filters —accessories
that are easy to sell and install and are good profit items.

The accessories market continues to grow, too: 3,400,000 two
set homes at the close of 1957, almost 7,000,000 by the end of 19591

To help you sell in this market and to acquaint you with the
TV accessories available today, AMPHENOL has prepared a
color audio-visual film, “TV Accessories.” Your AMPHENOL
Distributor will be arranging showings during the next few
weeks.

We urge you to view this informative film. It will help
increase your sales and your profits in today’s big market:

TV accessories.

) DISTRIBUTOR DIVISION

AMPHENOL-BORG ELECTRONICS CORPORATION
Broadview, Illinois
WWW.americanradiohistorv.com
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VIDEO AMPL

JELUD 3110
!

B & Xc=R AT [-1.5MC [

Fig. 6—Partial bypassing of the video
amplifier cathode load gives video
sharpening.

the video amplifier cathode load, as
shown in Fig. 6. Select a capacitor
whose reactance equals the cathode
resistor at around 1 mec or higher. There
are two classes of video-sharpening cir-
cuits. The linear class provides high-

FROM
VIDEO ! —+

R

AMPL
PLATE

| FROM

VERT
BLANKING

USE 6ALS OR OTHER
HIGH- PERVEANCE
DIODE (IN6S IS
SUITABLE)

Fig. 3—Adding a dc¢ restorer to a cath-
ode-driven picture tube.

frequency video boost. The nonlinear
class accentuates the picture-tube gam-
ma to obtain faster rise time. The
pros and cons are extensive, and a
matter for personal judgment. A suit-
able de restorer cireuit is shown in
Fig. 7.

Conversion question

Is it practical to replace the 12LP4
m « Bendix model 2020 with a 16RP4?
—A. D., Montreal, Quebec

This is not a very practical type of
conversion. The 12LP4 is a 52-55° tube,
while the 16RP4 is a 90° tube. The
time and costs required would greatly
outweigh the value of the converted
receiver.

Poor contrast

I would like to increase the contrast
range on o Bendix 21K38 receiver.

| Sound bars are visible on channel 2,

and frying noises are audible om all
channels. What advice could you offer?
—S. C., Chicago, Ill.

We would suggest that you first check
the front-to-back ratio of the 1N60 pic-
ture detector diode. This can cause
both low contrast and noisy sound. Also
check the 10-uf charging capacitor in
the ratio detector output cireuit. This
capacitor has a lot to do with noise
suppression. Low contrast can also be
caused by misalignment, as can the
sound bars in the picture. A good sweep
and marker generator should be used.
Check to see that there is 100 plate and
100 screen volts on the video-amplifier
tube. If you find that the rf or if re-
sponse curves are unstable at low bias,

RADIO-ELECTRONICS
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regeneration is at least partially re-
sponsible for the difficulties.

Separate pix tube

I have an Admiral 3041 and an
Emerson 24Z5 chassis. What are: (1)
limitations on distance between chassis
and picture tube; (2) possibilities of
using a single cable; (3) best types
of leads for the high-voltage line?—
E. L. A., Paterson, N. J.

Distance limitations are governed by
stray-capacitance loading on the video
amplifier output circuit. This causes

VIDE60 Cé‘l;iFOLL
# 5K 300V
+l4o 5w
FROM 25 350V
VIDEG o 1‘:
ampL B00V

IMEG VIDEO TO PIX TUBE

3308

SK/5W

Fig. 8—A cathode follower converts

the high-Z video amplifier output 10

lower impedance, to drive a long video-
signal lead, or a coax cable.

fuzzy and blurred pictures. Appreciable
extension of the video signal lead re-
quires the use of a cathode follower,
as shown in Fig. 8. An extended video
signal lead nrust be coax, to avoid in-
terference from the sweep leads. Coax
is suitable for use in a single harness
to the picture tube. It would also be
advisable to use good high-voltage coax
for the high-voltage line.

Cascode-tuner ghost

I installed a Standard Coil cascode
tuner in an RCA 630-TS and have a
ghost effect. With a pentode tuner, there
was a very small ghost, but it is greatly
increased by the cascode tuner. What
would you suggest?—H. E. A.,, Romu-
lus, Mich.

The ghost effect you report is due to
overshoot and ringing of the video
signal. It can be eliminated by proper
alignment of the if amplifier. Use a
good sweep and marker generator, and
align the if circuits for flat-topped
response. The video amplifier may also
be peaked up somewhat at the high-
frequency end. This would add to the
ghost effect. Use the sweep and marker
generator to check the video-amplifier
response. If high video peaking is
present, adjust the values of the plate-
load resistors and peaking coils to get
a flat frequency response.

Frequent tube failure

A Motorola 17T20 receiver is giving
trouble. The 25L6 output tube leater
burns out frequently. I have replaced
tubes and numerous other parts. Would
appreciate any tips.—D. W. W., Toledo,
Ohio

There are three possibilities: (1) Off
tolerances of other heaters in the string
could place an abnormally high oper-
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ating voltage on the 2516 heater. This
can be checked with a vom. (2) Ab-
normal warmup characteristics of other
heaters could “bug’ the 2516 heater for
a few seconds after the receiver is
turned on. (3) There may be a heater—
cathode breakdown. First make sure
that the operating voltage at the 25L6
heater is OK. Heater “bugging” can
be eliminated with a Motorola Tube
Sentry or a Surgistor. If high ac pulses
are causing heater—cathode breakdown,
they can be traced with a scope.

Line matching

How can I male a matching trans-
former from transmission line to con-
vert 450-ohm or 600-ohm line to 300
ohms?—J. C., Galeton, Pa.

There are numerous methods of
matching high-frequency impedances
with transmission-line sections. Some

150 0 LINE
D_J ] { ] Ny
750 % |” SEPARATION 3000
]

=Q ! |

i 150 2 LINE
S FEET

| 3009
RIBBON

10 FEET,0R LONGER, TAPER

5
mﬂj BALANCED 300 20UT
coax | 1000) =
'_nyl-l_"__’
==
= ¢

Fig. 9—Broad-band configurations for
high-frequency impedance matching:
a—series-parallel line transformer; b—
tapered line transformer; c—eclevator
transformer for single-ended input to
double-ended output or viece versa.

operate over all the vhf channels satis-
factorily (see Fig. 9). Others are suited
to single-channel operation, as shown
in Fig. 10. Impedance matching is im-
portant in fringe reception to con-
serve as much signal strength as pos-
sible. It is also important on long runs
to eliminate line ghosts.

630 conversion

What changes are required to con-
vert an RCA 630 to a 16AP4?—L. W.
R., Tucson, Ariz.

As an initial conversion, you can try
using a 16AP4 directly in place of the
10BP4. Width will be marginal, but
can be increased by cutting out the
width coil ecompletely. Drive the yoke
from the complete secondary winding
on the flyback. The width can be fur-
ther increased by raising the screen
voltage on the 6BG6-G somewhat. How-
ever, do not reduce the screen resistor
below a value which causes the output
tube to draw more than rated cathode

www americanradiohistorv. com
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current. Brightness may be less than
you desire, but this can be increased
somewhat by returning the high-voltage
filter capacitor to the hot side of the
horizontal yoke coils, instead of ground.
To increase brightness further use a
standard replacement flyback for 16-
inch tubes. Be sure that the transform-
er matches the yoke.

No drive voltage

I have an Admiral 20Y1 in the shop,
and replaced the flyback with a Stancor
A-8127. 1 can draw a long spark from
the 1X2 cap, but none at its filament.
Apparently, there is mo drive voltage,
but drive appears when the No. 1 lead
is disconnected from the flyback. What
would cause this trouble?—J. G., Broun-
land, W. Va.

Since you can draw a spark from the
1X2, ac is being supplied to the tube.
On the other hand, the apparent lack of
drive voltage indicates that the fiyback
system “takes off”” and that the voltage
applied to the 1X2 is not 15,750 cycles.
The first thing to do is to recheck the
wiring connections carefully. On the
basis of the data, it appears that the
new flyback has been incorrectly con-
nected. END

2, = V2, X Z

line in out
Zip Zout
“-MATCHING SECTION

{L |
I x/4 1

1N
RS
WIRE GAUGE

LINE IMPEDANCE

/|

2
Z
Z
’

CENTER-TO-CENTER
SPACING {INCHES)

Fiz. 10—High-frequency impedance-
matching configuration for single-chan-
nel operation: a—quarter-wave line
maiching section; b—spacing of wire or
tubing for quarter-wave matching sec-
tion with desired characteristic imped-
ance; c—transformer matching units
(including autotransformer - types) are
also suitable. Adjustment should be
checked with sweep generator and scope.
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Fewsr CALL-BACKS due to intermittents and
shorts . . . reduced noise and less arcing . . .
these are some of the benefits available to
you now with this “can’t be copied” Sylvania
development.

The Sarong cathode is a completely new
development that transforms conventional
sprayed cathode coating into a thin uniform
film, precision-wrapped and securely bonded,
around each cathode sleeve.

Now in use in nearly 1 million receiving
tubes, Sylvania Sarong is a field-proven devel-

Only
Syvivania has
Sarong—

S the revolutionary newr
receiving tube cathode that

means better service profits

opment setting new standards of efficiency and
quality in electron tube performance.

First tubesto incorporate Sarong are tv tuner
types 6BZ7, 6BQ7A, 6BCS8 and 6BS8. Eventu-
ally Sarong cathodes will be utilized in the
full line of Sylvania receiving tubes.

Here are some of the reasons why
it will pay you to replace with
Sylvania Sarong cathode tubes:
® Reduced noise . . . uniformity in spacing has re-

sulted in improved noise level up to 0.6 db for
TV frequencies.

v SYLVANIA

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS
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Inherent physical superiority of Sylvania’s
exclusive Sarong cathode, right, over a con-
ventional cathode, left, is evident in this
photomicrograph comparison. The texture,

© Less heater-cathode leakage . . . Sarong is flake-
resistant and smooth textured. No stray coating
particles to stick inside cathode.

o Greater tube ruggedness against shock and vibra-
tion because of Sarong’ssuperior coating adhesion.

® Reduced cathode-grid shorts intermittent short
circuits, and less arcing due to controlled uni-
formity of Sarong thickness. Sarong cathode
coating is held to thickness tolerances five times
closer than conventional sprayed cathode coating.

Sylvania Sarong will help you make better
profits through reductions in call-backs. See
your Sylvania distributor today for the full
story on Sarong —available only from Sylvania.

SyLvania ELECTRIC PrRODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: P. O. Box 1190, Station “‘O,” Montreal 9.

MAY, 1959

thickness, sharp coating edges and overall
uniformity of Sarong represent major im-
provements in the heart of the electron tube
never before achieved in mass production.

Sarong cathodes are
now in use in these
Sylvania tv tuner types.
Eventually all Sylvania
receiving tubes will
contain Sarong cathodes,

WWW.americanradiohistorv.com
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Technicians —
look to Burroughs
for your successful future
wm electronics.

DATA PROCESSING
FOR MILITARY
WEAPONS SYSTEMS

104

.at BURROUGHS Military Field Service Division adds up to chal-
lenging work on important long range ATLAS and SAGE programs,
advancement based on individual performance and a fine career in
the field of tomorrow: Digital Computation.

BURROUGHS, consistent with its recognized leadership in equip-
ment, skills and manpower, is providing the answers for complex mili-
tary weapons systems through automatic suprahuman computation.

Qualified applicants will receive: 1) Formal 16 to 22-week training
program in Data Processing Systems. 2) Starting salary commen-
surate with experience and ability. 3) Full salary while training.
4) Fine fringe benefits including educational assistance in addition
to your training program. 5) Current field assignments include West-
ern and Midwestern areas, when your training program is concluded.

If you are a graduate of an accredited Technical School and/or have
military training in radar or communications equipment, plus at
least 2 years’ experience in electronics, you are invited to address
yourinquiries to Mr. A.J. Bellace, Employment Supervisor, Department
Y-789, Military Field Service Division, Burroughs Drive, Radnor, Pa.
(a suburb of Philadelphia).

www americanradiohistorv. com

B A Burroughs Corporation

Burroughs

. “NEW DIMENSIONS/in computation for military systems”

-
TRANSISTOR PREAMP

This novel but useful transistor pre-
amp is ideal for providing more gain
and naturally more volume for small
one-tube phonographs. The control grid
and cathode of a typiecal unit using a

500 K TO 2 MEG

PWR AMPL
CK722 |
FROM l
PICKUP g
IMEG —L_—
47 0
+1 20 +

3516, 25L6 or similar unit is shown in
the figure. Power for the transistor
stage is obtained from the cathode
resistor (well bypassed). Total current
is less than 100 ga. The added gain is
approximately 80.—C. O. Reed, W6JFO

WORKING PHOTOCELL
CIRCUIT
This cireuit, unlike light-indicating
arrangements, is designed to deliver
power rather than currvent. It will

| easily operate a .005-watt relay coil.

Although a 5,000-ohm coil is shown,

2N30I
E‘ c 2
e veatT (O
COLLECTOR
BLACK CONNECTED TO CASE
— TO CONTROLLED
CIRCUIT
5K COIL

/ RED

LAFAYETTE MS-543
experiments reveal that other coil re-
sistances neay this value will also work.
When the photocell is in the dark,
current is approximately 0.2 ma—giv-
ing enough of a differential to release
most relays. The operate current is at
least 1.2 ma when the photocell is ex-
posed to a 40-watt lamp at a distance
of 5 feet.—I. Queen

STABILIZE PICTURE
DIMENSIONS

Line-voltage variations are bother-
some in TV because they show up as a
change in pieture width and height,
and sometimes as defocusing. While
line-voltage regulators are a good solu-
tion, they are costly and bulky and
constitute an additional unit exterior to
the TV receiver.

Some recent Grundig receivers have
an automatic electronic circuit that

RADIO-ELECTRONICS
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NOTEWORTHY CIRCUITS (Continued)

PL36
HORIZ OUTPUT

HORIZ
0l OUTPUT
morz " TRANS
INPUT E:
330K
150K E:
BOOSTED B+
$:05 TO VERT 0SC
VARISTOR i3

="
15K 240V

does the same job. The diagram shows
that only one extra triode is used, in
this case half of a 12AT7.

A tap on the horizontal output trans-
former provides a positive 250-volt
pulse, applied to the plate through
capacitor Cl. The cathode voltage is
stabilized at 30 volts with the help of a
varistor.

The grid voltage is obtained through
a bridge fed with 240-volt nonstabilized
B-plus. When the line voltage changes,
the B-plus and the grid voltage follow.

The triode works as a variable level
detector. For the nominal line voltage
of 117, a negative voltage of —25 ap-
pears at the plate. This voltage varies
from —20 to —36 for line-voltage vari-
ations of *20%, and is used as a bias
for the horizontal output tube.

In this way the power output of the
tube is stabilized and neither horizontal
amplitude or high voltage varies.

Moreover, the vertical time base is
fed from the boosted B-plus produced
by the horizontal output stage. Since
this boosted voltage is also stabilized,
the vertical amplitude is kept constant.
—A. V. J. Martin

TRANSISTOR
POWER AMPLIFIER

It is easy to add this simple audio
amplifier to a portable radio tuner.
When used with a 3-inch (or larger)
speaker, volume and tone are adequate
for good listening, indoors or out.

10K 12-16
2NIOS 2N30i OHM
2 SPKR
tev %
6.8K -
INPUT ' ;

l § 2400 1.5V BATT

¢ /0—1.;

Nearly any tuner can serve as the signal
source, since 0.1 volt drives the ampli-
fier to full output.

The main features of this amplifier
(see diagram) are its simplicity and
economical operation. The power supply
is a single size-D flashlight cell. Cur-
rent drain is approximately 35 ma, so
the cell should last about 125 hours.
1. Queen. END
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General Instrument has

UTOMATIC
/4

PTS
RECTIFIERS

| ®P
RADIO RECEPTOR

RECTIFIERS

Don't be fooled by an ‘‘all or nothing at all”’
approach. Selenium and Silicon rectifiers
both have a place in today’s TV sets . . . and
General Instrument supplies the very best!

Radio Receptor “Safe Center” selenium rectifiers have proved their
reliability and long life in millions of circuits through the years.
When your replacement calls for selenium there is no better
rectifier.

AvuToMATIC PT5 Silicon rectifiers are the first choice of leading
TV set manufacturers switching to silicon in their new models.
When replacing or converting to silicon, install the PT5 for maxi-
mum performance and picture brightness.

Both these outstanding rectifiers are brought to you by GENERAL
INSTRUMENT, your finest source of semiconductor components!

General Instrument Distributor Division
RADIO RECEPTOR COMPANY, INC.
Subsidiary of General Instrument Corporation

240 Wythe Avenue, Brooklyn 11, N. Y. EVergreen 8-6000

See us in May in Chicago at the Electronic Parts Distributor Show—-Boofh 590
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" NOW THERE ARE 9 RIDER

‘PICTURE-BOOK’ COURSES

NEW — Heralding the role of Flectronics in the space age
BASICS OF MISSILE GUIDANCE & SPACE TECHNIQUES By Marvin Hobbs

Electronics is playing a vital role in the race
to achieve mastery of outer space and send
manned -missiles rocketing to the moon and
beyvond. You can learn and easily under-
stand the fundamentals of the important
electronic areas that will contribute to the
conquest of space with this 2 volume picture
book course. It is divided into two broad
parts. Volume ! covers the elements of con-
trol and guidance. Extensive coverage is
given to radio and radar command links,
guide beam, doppler and homing methods,
fundamentals of gyroscopics, inertial and
celestial navigation, computer applications,

aud actuators as well as their related coma |
ponents. In the second volume, devoted to |
radio telemetry and space techniques, test-j
ing and telemetering, space exploration by |
optics and electronics are covered. There |
is a fascinating coverage of satellite theory |
and practice, satellite monitoring and track-
ing, and applications of earth satellites.
Navigation in space along with components
and power sources for space applications are
discussed. #229, 2 vols., soft covers, $7.80
per set; #229-H, 2 volumes in single cloth
bound edition, $9.00.

BASICS OF DIGITAL COMPUTERS by John S.
Murphy. If you have a knowledge of the funda-
mentals of electronics, you can master the basics
of digital computers and understand the details
of any specific digital computer with this new
3 volume picture book course. #196, 3 volumes,
soft cover set, §7.50; #196-H, all 3 volumes in
single cloth binding, 38.50.

BASIC PULSES by Irving Gottlieb, P.E. Pulses
direct the high speed operation of all types of
computers; underlie the function of radar systems;
guide industrial operations that require split-
second timing for mass production; in fact, the
application of pulses recognizes almost no bound-
aries in the field of electronies. You can learn

all about pulses with this one volume picture
book training course. #216, $3.50.

BASIC ELECTRICAL POWER DISTRIBUTION by
Anthony J. Pansini, P.E. 77187, 2 vols., soft cover
set, $4.80.

5 NEW RIDER BOOKS . ..

PRINCIPLES OF TRANSISTOR CIRCUITS by S. W.
Amos, B.Sc. A remarkably lucid presentation of
transistors, the fundamental theory of their opera-
tion and how to apply them in circuitry for ampli-
fiers, complete receivers and other equipment.
Starting with the basic principles of transistors,
semiconductors are clearly defined and explained.
The point-contact transistor and junction tran-
sistor are covered.

The book covers common base amplifiers, common
emitter amplifiers, bias stabilization, small signal
amplifiers, large signal amplifiers, and transistor
superheterodyne receivers. #241, $3.90.

LOW FREQUENCY AMPLIFIERS edited by A.
Schure, Ph.D. The principles and circuitry involved
in the amplification of low frequency electrieal cir-
cuits is presented in a thorough, easy-to-understand
manner. Starting with the principles of amplifica-
tion such items as the low frequency spectrum,
amplifier components, the use of equivalent circuits
and grid bias systems are discussed. The funda-
mental considerations of amplifiers -are covered.
In the discussion of low frequency voltage ampli-
fiers, tube characteristics are summarized together
with the study of voltage gain of pentodes, the
use of load lines, and distortion of amplifiers.
Single-ended power amplifiers include discussion
of the function of a power amplifier, amplifier
classifications and the calculation of power output
and plate efficiency. Push-pull amplifiers are
discussed in detail. Transistor amplifiers are fully
explained. #166-30, $1.80

FUNDAMENTALS OF HIGH FIDELITY by Herman
Burstein. How to seleci the best hi-fi equipment
for the money you have to spend—and how to
achieve the best performance—are the purposes
of this book. The emphasis is not so much on what
an amplifier is, rather than on what an amplifier
(and the rest of your high fidelity system) should
provide, and how you can choose the best equip-
ment to fit your pocketbook. #226, $2.95.

FUNDAMENTALS OF NUCLEAR ENERGY AND
POWER REACTORS by Henry Jacobowitz. After
presenting basic coneepts in atomie and nuclear
physics essential to understanding the operation
of nuclear reactors, the book discusses the con-
struction, principles of operation, cost and power
output of specific plants. Experimental reactors
and the forerunners of the units now under con-
struction are covered. Numerous carefully selected
illustrations support the text and show what the
various installations actually look like. 218, $2.96.

JOHN F.RIDER PUBLISHER, Inc. 116 West 14th Street, New York 11, N.Y.

In Canada: Chorles W. Painton, Ltd. 6.Alcino Ave., Toronto, Ontarjo

BASIC TELEVISION by Alexander Schure, Ph.D.
Leading editors, businessmen and educators have
declared this to be the clearest presentation of
the fundamentals, operation and circuitry of
black and white television ever published. 198,
5 volumes, soft cover set, $10.00; #198-H, 5 vols.
in one cloth binding, $11.50.

BASIC ELECTRICITY by Van Valkenburgh, Nooger |
& Neville, Inc. 7169, 5 volumes, soft cover set,
$10.00; z169-H, 5 vols. in single cloth binding,
£11.50.

BASIC ELECTRONICS by Van Valkenburgh, |
Nooger & Neville, Inc. #170, 5 volumes, soft
cover set, $10.00; #170-H, 5 vols. in single volume, |
BASIC SYNCROS AND SERVOMECHANISMS by |
Van Valkenburgh, Nooger & Neville, Inc. #180, ‘

2 volumes, soft cover set, $5.50; #180-H, 2 vols.
in single cloth binding, $6.95.

BASIC PHYSICS by Alexander Efron, Ph.D. #1935,
2 vols. in single cloth binding, $7.60.

EXCITING CODE COURSE

FUNDAMENTALS OF RADIO TELEMETRY by
Marvin Tepper. Telemetry makes possible the|
collection of data on which the improvement
of existing rockets, missiles and aircraft is
based. This exciting book explains its purpose
and explores its techniques. Special sections are
devoted to missile and satellite telemetry and
hardware, and to data recording and processing.
Specially prepared illustrations. #225, $2.95.

learn code faster, easier than ever before-

RIDER S OUND-n-_SIGHT.
CODE COURSE

by Lewis Robins & Reed Harris
@ applies REINFORCED LEARNING—a psychological
principle proved successful by the Armed Forces.
@ uses LP records to teach you to hear signal pat-
tern correctly and identify it— how to transmit.
® uses identification cards to teach you the correct |
letter associated with each signal pattern.
® uses inst‘ructi‘on book to speed your progress.
ood plus an imaginary instructor (in complete and
novice cou.rses) provides correct answers to speed
code learning. Many people have learned to receive
5 werds per minute within 9% hours. Eliminates
code platesu barrier!

3 INDIVIDUAL COURSES — THERE‘S ONE FOR YOU
COMPLETE COURSE (0-20 words per minute)—
Six 10” LP records (192 minutes of recording, 46
recordings), 47 cards, book. #REC- 020, $15.95.
NOVICE COURSE (0-8 words per minute) —Three
10” LP records (96 minutes of recording, 28 record- !
ings), 47 cards, book. #REC-08, $9.50.
ADVANCED COURSE (9-20 words per minute) —
Three 10” LP records (96 minutes of recording, 28
recordings), book. #REC-920, $8.95.

Records prepared in collaboration with the N. Y.
Institute of Technology and mfd. by Decca Records.

Other Rider books that add to amateur radio
enjoyment are: Getting Started
In Amateur Radio; Building The
Amateur Radio Station: Radio Op-
erator's License Q & A Manual
(6th edition) How To RRead
Schematics.

At your jobber or book store, i

or order direct.Dept. RE-5 %.}¥
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ELIMINATES CALLBACKS

TSA Service News, Seattle, Wash.,
reports this interesting way of pre-
venting callbacks which one shop has
found successful.

“. . . finally pulled the plug ... on
free callbacks which so often are found
unnecessary. In a card handed to each
customer on a home call, this shop
states that the service fee covers the
traveling and technical time of an ex-
perienced television technician for one
call only...callbacks will be charged
at regular call rates. ... the owner tells
your reporter that customer relations
have actually improved since the system
was introduced.

“In one case, the customer called
back several hours after a shop re-
pair delivery, saying the picture had
rolled half-way up instead of de-
manding a callback, he wanted to know
if it was serious and if there was any-
thing he could do. The location of the
vertical hold was described to him . . .
he made the adjustment and called back
to say thank you and that everything
was OK. Had this job been handled
prior to introduction of the cards, it
would have been a callback ‘or else’
situation.

“This shop believes that most cus-
tomer relations problems have devel-

oped because we, as service shops, have

not taken the time to tell the customer
where he stood, or were reluctant to
for fear of offending him. If a customer
knows what he is getting for his money,
this much and no more, he is not apt
to seek or demand more than he has
paid for. If we are completely honest
with our customers, most of them will
be honest and fair with us.”

WAYNE LEMONS SUGGESTS

“The cries of many technicians hurt
by captive service in various large
markets have been not only loud but
often heart-rending.... We have had it
suggested that we use selective buying,
and many of us (but certainly not
all...) are backing the attack through
selective buying ... [although it] may
be morally right but legally wrong,
except as an individual endeavor....
Perhaps the solution is to buy all our
tubes from independent companies who
will stamp them with the name TESA.
There’s nothing wrong with saying,
‘Buy only TESA tubes! Don’t patronize
your competitor!” ”-—The (Mo.) Raster.

VANCOUVER “EXPOSES”

Some 40% of the service technicians
called by reporters of the Vancouver
(B. C.) Sun to repair a gimmicked set
overcharged, sold unneeded parts or

RADIO-ELECTRONICS
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TECHNICIANS' NEWS (Continued)

made false statements about the condi-
tion of the television set or the repairs
it needed.

The set, previously certified to be in '

good working order, was made inopera-
tive by replacing the 5U4 with a bad
tube. Some 20 technicians were called
in. The correct charge for the repair,
states the exposé, would have been
$1.92 for the tube plus the service
charge (which the Sun seems to think
should be about $2). The actual fees
ran from $4.02 (charged by one of the
technicians the Sun considered honest)
to $27.56, charged by an operator who
staged a dramatic show, producing
sparks when checking the receiver and
taking the set to the shop for 3 days
to make “necessary” repairs.

Most shocking thing in the investiga-
tion, according to the reporters, “was
the tragedy of watching honest men
working in unfair competition with
their erooked colleagues and struggling
against the stigma of dishonesty un-
justly stamped upon them.” Three of
these technicians told the reporters
(posing as a young business couple)
that they were closing up shop and
either going into some other kind of
business ot moving out of Vancouver.

LICENSE LAWS

Laws proposed for licensing of tele-
vision technicians in various states are
beginning to shape into recognizable
patterns with minor variations from
state to state. Examining the presently
proposed laws for Ohio and New York,
and the law now in force in Louisiana,
these major points are found.

No one would be allowed to repair
television sets unless licensed, except
in New York. That state would “cer-
tify” technicians and, although anyone

would still be allowed to repair re- |
ceivers, only those who qualify would |

be allowed to advertise themselves as
“Certifiedl Television Technicians.” In
Louisiana, technicians may qualify for
television and radio, or for radio repair
only. Radio is not included in the other
states.

In each state, the Governor or his
agent would appoint a board consisting
usually of 3 members (Louisiana, 11),
who must have been practicing service
technicians for at least 5 years. (New
York, 6 years). Indiana board members
are required to have 4 years’ minimum
experience. Regular term for board
members is 3 years in each state.
(Louisiana, 2 years).

Technicians’ fees are $25 initially,
$10 per year renewal. In Ohio and
Louisiana, a lower -classification, ap-
prentice technician, has lower fees.
Apprentices would be allowed to do
service repairs only when a full-grade
technician is present. This appears to
rule out house calls by unaccompanied
apprentices.

Examinations are required in each
state, though none is specified for ap-
prentice in Ohio. To become eligible
for the examination in New York, a
technician would be required to have
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For Checking Miniaturized Equipment, Pyramid's
Model RC-1 New Resistance-Capacity- Ratio

Bridge Tester. Budget priced . . . outstanding quality
instrument .. . the RC-1 saves you both time and money.
Precision-engineered, Pyramid's new model RC-1, Resist-
ance-Capacity-Ratio Bridge Tester has a special low
voltage bridge and stable vacuum tube amplifier for safe
testing low voltage electrolytics such as commonly used
in transistorized receivers.

Pyramid’s RC-1, Resistance-Capacity-Ratio Bridge Tester
is a functionally designed, sturdy, compact, lightweight
unit, ideal for use by technicians, servicemen and en-
gineers in radio, television (color as well as black and
white), industrial electronics and all related fields.

PYRAMID MODEL RC-1 FEATURES:

* Special 3 volt amplifier for checking low voltage elece
trolytics used in miniaturized equipment such as tran-
sistor radios, etc.

o Capacity Ranges—from 10 mmfd. to 2000 mfd.

¢ Resistance—from .5 ohms to 200 megohms in 4 ranges.

e Ratio Test—provides quick reactance or resistance
ratio between any two capacitors, inductors or resistors
—range: .05 to 1 and 20 to 1. It can be used also to
determine turns ratio of transformer windings within
this range.

o Leakage Tests—handles all types of capacitors at rated
voltages between 0 and 500V DC.

o Power Factor—0 to 60% (on capacitors from .1 mfd to
2000 mfd).

o Capacitor Test Voltages—variable between 0 and 500V
DC in 17 steps.
PRICE: Dealer Net—$44.95

For further information about the RC-1 see your Pyramid
distributor or write for complete technical data to:
Pyramid Electric Company, Union City, N. ). EXPORT:
458 Broadway, N. Y. 13, N. Y.« CANADA: Wm. Cohen,
Ltd.—7000 Park Ave., Montreal.

BURTON BROWNE New York

PYRAMID

ELECTRIC CO.

UNION CITY, N.J.

107

www americanradiohistorv com


www.americanradiohistory.com

SPECIAL PRE-PUBLICATION OFFER
« NOW FROM HOWARD W.SAMS ©

“The AUDIO Cyclopedia”

by HOWARD M. TREMAINE
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New! Greatest
Reference Work
on Avdio & Hi-Fi

® 1280 pages

® 3400 topics

® 1600 illustrations

® Up-to-the-minute,
including Stereo
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Here is the one single
book with the most
comprehensive cov-
erage of every phase
of Audio! Gives you
concise, accurate ex-
planations of all sub-
jects in the fields of: basic sound principles,
acoustics, recording, reproduction, audio
equipment, optical film recording, audio
test instruments and measurements, in-
stallation techniques, latest stereo infor-
mation. Over 7 years in preparation—the
authoritative, encyclopedic work on Audio
—with the unique quick reference system
for instant answers to any question. The
vital, complete reference book for every
audio engineer, technician and serious
audiophile. Available for a limited time
only at the special pre-publication price
ofonly. . .....ccoviiiiniiiin.n $16.95
Order today—save $3.00. Pre-publication
price good only until May 31, 1959;
thereafter, price will be $19.95

IF YOU ORDER
WITHIN 30 DAYS
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PECIAL PRE-PUBLICATION OFFER

MORE NEW BOOKS from M‘«

""ABC’s of Transistors”’
by George B. Mann

Takes the mystery out of tran-
sistors. Explains principles,
physical construction, basiccir-
cuits, temperature consldera-
tions, practical testing and
servicing procedures. Written
simply and clearly for easy un-
derstanding. Invaluable for
electronic technicians, students
and hobbyists. 96 pages; 5% x 814”; illustrated.

An important book for only . $1.25

**"Marine Electronics
Handbook™

Leo G. Sand’s comprehensive
book describes for boat owners
the various types of marine
electronicequipmentavailable,
what each does and how to
performemergency repairs. For
technicians, there is detailed
data on c1rcu1try used, as well
as installation and mainte-
nance. Special foldouts at back of book include
schematics and charts of U.S. shore-based
marine transmitter locations. The first and only
book on this rapidly developing subject. 264
pages; 534 x 834”; illustrated. Only..... $3.95

HOWARD W.SAMS & CO.,INC.

Order from your Sams Distributor foday,

or mail to Howard W, Sams & Co., Inc,, Dept. E-29

2201 E. 46th St., Indianapolis 6, Ind.

Send me the following books:

[] “The Audio Cyclopedia” at Special
Pre-Publication price of $16.95 (ACT-1)

O "ABC's of Transistors™ (TRA-1}

O "Marine Electronics Handbook' (MES-1}

£% 086 86 00 08D enclosed. [] Send Free Book List

Name...eocaane
Address.ceev.e

Yeewesecsnssesenane

[ of 1 VR vesevnsrZones...Stafececnainone
{outside U.S.A. priced slightly higher}
" Y O S e 08 08 oS
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| TECHNICIANS' NEWS (Continued)

14,000 hours of service experience, or
2,000 hours and a specified course of
school study (4,000 hours based on 40
hours a week is about 2 years).
Louisiana, 2 years’ experience is re-
quired before taking the examination;
in Ohio, 1 year.

In each proposed law is a provision
for revoking the license or certification
of a technician found, after due hear-
ing, to have “practiced fraud or deceit,”
been guilty of “unethical practice or
conduct,” or to have engaged in prac-
tices likely to “mislead, deceive or de-
fraud the public, (Ohio).” New York
lists “habitual drunkenness” as just
cause for revocation.

Final draft of the proposed bill that
seeks to license Indiana service technic-
ians would set up a 5-member board of
‘practical radio and television repair-
men who have been so employed for at
least 4 years each.” The members would
be appointed by the Governor. Licenses
could be revoked for using “misleading
advertising,” for performing work “
an unskilled manner” or for employing
unlicensed personnel. The bill remained
in committee throughout the entire ses-
sion of the legisiature, but may be
brought up again during the next ses-
sion.

A bill to license television technicians
operating in Kansas is dead, for the
time being. Many hearings were held
by the State Affairs Committee of the
House of Representatives, but the bill
was killed in committee after 2 weeks.

CERTIFICATION DISCUSSED

The meeting of Associated Radio—
Television Servicemen of New York
(ARTSNY) was the scene of a sharp
dispute over the proposed bill on certi-
fying television service technicians.
Edward Eisen, president of ARTSNY,
and Max Liebowitz, Mecca Radio, held
that the group should try to get manda-
tory licensing as soon as possible, rather
than accept certification of only those
who want to be certified. Robert Larsen,
president of ESFETA, who has worked
with the Attorney General, said that
there will be a bill regulating service
technicians “with or without the aid of
the service industry.” He said that they
should work to get a bill that “the
serviceman can live with.” Larsen said
the bill now up would gain respect for
the television technician, and raise his
standards as well as his income.

RESULTS OF LICENSING

Complaints on television service
dropped to less than one-third, in 2%
years of licensing television, the De-
troit Better Business Bureau reports.
The BBB said it received 1,500 com-
plaints during the 12 months just be-
fore licensing started. In 1956, the new
law was effective about half the year,
and complaints dropped 209%. Next
year they went down to 900. In 1958,
only 466 complaints regarding tele-
vision service were received.

Under the new ordinance anyone
found guilty of “faulty practice” may

www.americanradiohistorv.com

lose his license to operate. The bureau
said the law has reduced the number of
television repairmen through eliminat-
ing fly-by-night operators.—Indianapo-
lis (Ind.) News.

A. LICENSING HEAD SPEAKS

From: Harold Yuratich, recently ap-
pointed administrator of the Louisiana
Radio and Television Technician Board,
come these encouraging words:

“The overall picture is good... the
law seems to be raising the level of
standards, although it is not yet in
full operation....most noteworthy is
the compliance of the on-the-fence
operators to regulations...bringing
more realistic figures and equality of
operation with shops formerly suffer-
ing from their unfair service charges.

“The parts suppliers are also recog-
nizing the effects, and are in most cases
cleaning house, preparing in advance
to sell only to licensed television people.
The attitude of the whole area is to do
legitimate business in order to come in
under the wire whitewashed and clean
for this new kind of TV business in
New Orleans.... We now have a com-
mon goal.” TESA (Cincinnati) News.

ENCOURAGES
CASH-AND-CARRY

The TSA News (Seattle, Wash.)
says: ‘“Encourage customers to bring in
their sets and save the expense of out-
side service, whether for a simple repair
or the more serious that require shop
work with its added expense of pickup
and reinstallation.

“Technicians work more efficiently if
they do not spend a great portion of
their time going from job to job on
outside service. Working more efficiently
and fixing more sets in their working
hours would decrease customer costs
and make it more profitable for the
shop.

. We should be educating the set
owner that he can save a substantial
part of his costs if he brought in his
own set and picked it up after repair.
No shop we know of can truthfully
state that it makes money on the service
call itself, even at $6 or $7 per call
Additional sales of tubes are necessary
for the shop to show a profit, and then
callbacks can eat up the profits quickly.

“Bringing in his own set relieves the
shop of the higher costs of outside serv-
ice and of the need for callbacks, and
enables it to use its skilled manpower
to the fullest extent. It will result in
better repairs, too, for each set can be
observed for those intermittents that
are so often missed on a hurried home
call. ...”

IOWA SERVICE TECHS

PRESENT THEIR CASE
Officers of the Buena Vista County
(Iowa) Television Servicemen’s Asso-
ciation (TSA) appeared on the Matter
of Opinion program on station KAYL
in Storm Lake to discuss the article in
TV Guide about dishonest and unethi-

RADIO-ELECTRONICS
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TECHNICIANS' NEWS (Continued)

cal television repairmen in Washing-
ton, D.C. In their discussion they told
how television technician’s associations
are combatting the unscrupulous re-
pairmen who are robbing the public and
giving the whole industry a bad name.

Sone of the points brought out were
how the associations have standardized
pricing and credit procedures, have
strengthened the warranties on parts
and labor for the customer’s protection,
have discovered just who is dishonest
and unethical in their areas and have
either caused them to change their
methods of operation or have expelled
them from the association and have
informed the public as to what to ex-
pect from unethical operators.— T'SA
Beacon

UNHEARD-OF TUBE TYPES

We have so many types of tubes now
complains TEAM News (St. Louis,
Mo.), that there are even some that
do ‘“‘absolutely nothing, just in case
some design engineer wants to build a
television set for people who don’t like
TV. There are memory tubes for com-
puters. We’ll bet there are even for-
getful tubes! . . . Wouldn’t it be great
if they could make tubes ... to perform
the following functions?

“6FLIP8, a multigrid mail sorter,
separates and destroys all bills, evie-
tion notices and letters of complaint in
50 microseconds or less. Caution! Do
not operate at higher than rated volt-
ages or it consumes shirts, neckties and
other fabrics.

“30UT15, a 15-element dead-beat
spotter. It warns of the presence of a
poor-pay customer and locks the front
door before he can enter.

“12HELP7GT, triple-purpose tool re-
triever, chassis cleaner and flame
thrower, for guys who lose tools in
dirty chassis or want to have a fire
sale.

“70UCHSB, a high-mu attitude inver-
ter. Makes an irate customer happy
enough to leave a $5 tip. You’ll have
to watch this one as it might make a
satisfied customer punch you in the
nose.

“1MOVES, a beam power apartment
changer. This converts all your third-
floor calls to first-floor calls. Don’t use
it on a first-floor call or you’ll wind up
in the second basement!”

OHIO TECHNICIANS FOR BILL

Seventy-five local television tech-
nicians attended a meeting in Cincin-
nati to support passage of the proposed
licensing bill in Ohio.

The ETAT News (Toledo) carried a
page urging technicians in Ohio to con-
tribute $50 each for support of the
proposed bill. It was pointed out that
many millions of dollars “leak out of
the hand of legitimate service dealers”
every year, and that the proposed law
would “stop that leak.” END
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Here are two new additions to the famous Quam line of replacement
speakers. You'll find many uses for both of them, in auto radios and in
radio-tv applications. When you use them, you'll enjoy knowing
that you're avoiding breakdowns and eliminating callbacks by install-
ing quality loudspeakers. Using a brand name product is always your

assurance of that . . . especially when the brand name is QUAM.

48A2—Very shallow construction 4” x 8” speaker with 1.4 oz. Alnico V magnet.
Used in many 1959 auto radios and in RCA and Sylvania sets. List Price $6.95

69A1—A low cost 6" x 9” speaker with “high-price™ features—full 34" voice coil,
heavy magnet (1 oz. Alnico V). An exceptional value, List Price $5.95

askc o QUAM the quadify fine o all your. speakon nads
u U A M - N I c H 0 I. s c 0 M PA N Y 236 E. Marquette Road, Chicago 37, lllinois

Canada: A.T.R. Armstrong, Ltd., 700 Weston Road, Toronto 9, Ontario
_ D. Etdon McLennan, Ltd., 1624 W. Third Ave., Vancouver 9, B.C.
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AT : New! Improved! 1
I SAVE p i
| S — TRANSISTOR H
p. I™ME -
1  <ith = CHECKER
i {2 - America’s newest, most 1
i % popular test instrument =
Simpl [o] . Controls are accur-
I'SEINCOIRID | oy w for eath rorsiner by -
l referring ta replaceable set-up chart
l on rear. Test leads or socket l
l ® pravides for fast hook-up. l
. NOwW CHECKS: . i
l % Transistors for opens, shorts, leakage and c;rrem gain. i
test # ist used in o
: P S g i MODEL TRC4 \gim—,|

obsolete. l
Approved by

leading
manufacturers. l

1 * Crystal Diodes checks forward to severse current ratio
on all diodes.

Selenium Rectifiers checks forward and reverse currents.
* SERVICE '"ST"UME"T&,F%E"?._"L‘;‘JJ.‘Q"
AD, A & »
h---;: =H:C=L-R°-D See other SENCORE ads in this issue. Ml mum mu SUD SR SR W8 ----J
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“Simplifying Flyback
Transformer Servicing’’

is the subject of "Stan Cor's Corner”
... a new publication that is

Ask your STANCOR distributor for your
free copy. It is available only through him.

CHICAGO STANDARD TRANSFORMER CORPORATION

3509 ADDISON STREET . CHICAGO 18, ILLINOIS

L L P Y 1 1 1 ] ---q

n
i SrmourT “fuse Safe

TESTER

i
| Save costly call becks by testing the circuit before
replacing fuse, fuse resistor or circuit breaker.
Individual scale for each valve fuse resistor—no interpretation, &
just read in red ar green area.
% Measures line current and up to 1100 watts of power at 115 volvs
using line cord and socket. ¥ Two convenient current ranges—
010 2 amps and 0 to 10 amps. Test leads clip in place of fuse
or fuse resistor. % 5 ohm, 10 watt resistor prevents

TV circuit damage, simulates operating conditions. ._
SENCCRE

(i
BDEALER NET
AC-DC or both as need

for Fuse Resistor
Circuits

As Recommended by leading Manufacturers

SERVICE INSTRUMENTS CORPORATION
® 121 OFFICIAL ROAD, ADDISON, ILLINOIS
Bhon on S50 oo e o O O O O Scc oiher SENCORE s in this isove ) B SWES 0 000 S0
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TV ODDITY

Anything can happen around a TV
set, and usually does.

Sometimes you can even pick de out
of thin air.

Take a de meter and hold the hot
lead near the horizontal output or the
picture tube, with the return Ilead
grounded to the chassis.

Without touching any object, the
meter lead will often pick up de out
of the air. The pointer will indicate
as much as a volt in some receivers.

This is the result of what is called
spark-gap rectification in Geiger count-
ers. There is an invisible stream of ac
pulse voltage present in the air sur-
rounding the tube.

More of this pulse voltage gets to
the meter lead during the peak of the
pulse. The result is an effective rectifi-
cation and conversion of the ac to de.
Hence, the meter deflects and we seem
to be picking de out of thin air.—
R. M. Centerville

ADMIRAL KEYED-AGC SETS

No sound or picture. All tubes were
checked and the chassis removed from
the cabinet. There was approximately
40 volts of age at the rf and if tubes,
indicating keyed-age trouble. When the
6AU6 keyer tube was pulled, the sound
was OK, but no picture. Finally the
6ACT video amplifier was changed and

| everything returned to normal. The

GAC7 checked good in a tube tester,
once again proving substitution as the
best tube checker.—Wilbur J. Hantz

HORIZONTAL BAR

The customer complained of a hori-
zontal bar in the picture on channel 5,
and intermittent syne pulling. It was
an Admiral monochrome receiver using
a 23-me if strip.

This was a toughie which didn’t
respond to tube changes. Furthermore,

| no cireuit faults were evident in the

signal or sync circuits which could pro-
duce this effect.

The needed clue appeared when the
technician happened to grasp the lead-
in between the tuner and the antenna
input terminals. The trouble cleared up
as long as his hand was in place, but
it returned when he let go of the lead.

The section of lead-in was dressed
near the if tubes, which made it appear
that harmonics from the if or from the
picture detector might be picked up by
the lead-in, causing the trouble. To
check this possibility, the lead-in was
run down under the chassis instead of
on top.

This did it! The picture cleared up
on channel 5 and no more trouble has
occurred.—Robert G. Middleton

RADIO-ELECTRONICS
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TECHNOTES (Continued)

For optimum performance of the
horizontal deflection ecircuit, it is im-

6CD
HORIZ OUTPUT

RCA KCS68 and KCS81
FLYBACK TRANS
TO AGC AMPL [T 115

6.8uH +39ppf

due to low ac line voltage, more width
may be obtained by moving the width

vz

IB3-GT
HV RECT

=150 ppt

; Pi03
"2 K3\/3"“'T WIDTH LINK 331 16.4 KV
FROM 00! 3
agnz 1o 283
HORIZ -
0sC cl186-b
IMEG 10-160 upat
HORIZ DRIV - e
f L109
1 o | WIDTH
% CONT
>
368& 390K $330K =47 21000 | 5|348v
=5 5 pH
068
[ 1 '
270K
= .068
70 CRT PIN 10 % 25A 6
Lo
e 350V

portant that the horizontal drive, hori-
zontal linearity and width controls be
adjusted correctly.Incorrect adjustment
may cause the flyback transformer to
overheat, with arcing and possible dam-
age to it and other components.

To adjust these controls:

1. Set width link for minimum width.
(Short upper and middle connections.)

2. Set width control in maximum
counter clockwise position.

3. Adjust horizontal drive trimmer
counter clockwise two turns from tight
or just before overdrive line appears.

4. Insert a 0-500 ma meter in series
with the horizontal output tube’s cath-
ode resistor and ground. Adjust horizon-
tal linearity control for minimum cur-
rent (115 to 125 ma).

5. Adjust width control
sufficient width to fill screen.

If sufficient width cannot be obtained

to obtain

FROM
‘;“9 PWR TRANS

link to the lower position.

Sometimes, overheating of the fly-
back transformer may occur although
proper adjustments have been made and
the tubes and components are not de-
fective. This condition, then, is prob-
ably due to tube and circuit tolerances.
A capacitor may be connected as shown
in the partial schematic. Any value
from 18 to 83 uuf, 6,000 volts, may be
END

Most - Often - Newded
1959

RADIO
DIAGRAMS

and Sorvicing Information

i

3 ot
N BEITMAN
sz FUBICATORS

——""NEW MANUAL

. Be prepared to repair
quickly all new 1959 radio
sets. In this big volume you
have easy-to-use, large sche-
matics, needed alignment
data, printed circuits views,
parts lists, voltage values,
information on transistors,
hints, location of trimmers,
and dial stringing, for almost
every 1959 radio. Includes
auto radios, stereo, portables,
and all types and makes of

home sets. Giant in
250

size, 8% x 11”; man-
ual style, sturdy
binding. Price, only

Now you can benefit and save money with Supreme
amazing seoop of 1959. This one giant volume has all
the serviee data you need on all recent radio sets. A
full vear of models of all popular makes, home and
auto sets, portable radios, stereo, combinations, all
ineluded. The full price for this mammoth 1959
manual is only $2.30, nothing else to buy for a whole
year. Other popular Supreme radio serviee volumes
for previous years (mostly at $2) are deseribed be-
low. Separate TV manuals are listed at right.

SUPREME RADIO MANUALS FOR PREVIOUS YEARS

Use Supreme manuals to repair all radios faster,
casier; save time and make more mouney. Here is
vour lowest-priced service data. Covers all years,
from 1926-38 to 1959 models, in 18 volumes. Used by
174,000 shrewd servieemen. Most volumes only $2
each, see coupon. Average volume 190 large pages,
814 x 11 inches. Quality printing, casy to use, manual-
style binding. Amazing values. Be wise, use these
manuvals to get all nceded dia-
grams, voltages, alignment

used.—RCA TV Service Tips

Ve SUPREME 1959 Radio Manual

JessssssssesERESssNTE USRS

NO-RISK TRIAL ORDER COUPON :

SUPREME TELEVISION SERIES

Here is your complete source of TV service
data at lowest prices. Supreme manuals at
only $3 each are amazing bargains and defy
competition. Each annual manual covers a
whole year of models, using original factory
material. Include giant double-spread circuits
and blueprints, alignment procedure, wave-
forms, voltage charts, faciory revisions, and
helpful service hints. Select volumes from list

e below and send
e . —ymo-risk coupon.
11959 TV Manual, $3
1958 TV Manual, $3
1957 Early TV, $3
1957 Late TV, $3
1956 TV Manual, $3

Most - ()ﬁ-.'n - Nvo:/c‘l

1959 1955 Early TV, §
1955 Late TV, $3
o 1954 TV Manual, $3
Television 1053 TV Manual, $3
; . | 1952 TV Manual, $3
Servicing Infeemation 1951 TV Manual, $3

1949 TV Manual, $3
| 1948 TV Manual, $3

facts, and serviee hints, at the

smallest cost. See vour jobher
or send no-risk trial coupon.—>

TELEVISION SERVICING COURSE

Let this new course help you in TV servicing. Amazing
bargain, complete only $3, full price for ull lessons.
Giant in size, mammoth in scope, topics just like a
$200.00 correspondence course. Lessons_on picture
faults, circuits, adjustments, short-cuts, UHF, hints,
alignment facts, antenna problems, trouble- $3

N devieiont \

Servicing Courss
R

.\ .

Supreme Publications

Sold by All Leading Parts Jobbers

shooting, how to use test equipment, fault-find-
ing hints, picture analysis. Speeial, only.....

MAY,

1959

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

MOST-OFTEN-NEEDED | Tush today TV manuals checked below and

1959 Radio Manual, $2.50 " 3 A
1958 Rad‘io Diagrams, §2,50| Radio manuals at left. Satisfaction guaranteed.

1957 Radio Manual,

1956
1855
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$2.50 l
Radio Diagrams, $2.50
Radio Manual, only $2 | O

m]

New 1959 Television Servicing Manual, only. . . $3.
1958 Television Manual, $3. (J Early 1957 TV, $3.

a

a

a

a

a

0 1954 O Additional 1957 Tv, $3. (] 1956 TV Manual. $3.
These annual |

0 1953 RADIO volumes ; (J Early 1955 TV, $3. O Additional 1955 TV, $3.

0 1852 specially nriced | 01 1954 Tv, $3. [] 1953 TV, $3. (] 1952 TV, $3.

0] [E] atonly” $950| 0 1951 Television Manual. $3. 0] 1949 Tv. $3. §

o 'gsg fleachzy | O 1948 Tv, $3. (0 1957-58 RCA TV Manual. $1.50 =

S :9:8 THIS GROUP I 1 New Television Servicing Course, complete. . .. . $3.

0 1947 ONLY | )1 am enclosing $..... Send postpaid.

0 1946 deposit.

O 1942 S I J Send C.0.D, I am enclosing $...... 1!

0 1941 eacH | o

[ 1940 AMO: ssesenoeseiscsssssessososmonassasosnscs

[J 1926-1938 Manual, $2.50 =

M Radio & TV Master INDEX, 25¢ | AQQress: ...secsomeovcosnsassessoomanssosnansscs
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MAST CLAMDP wraps around
pipe. Because of wraparound
construction, cannot be tight-

ened enough to crush boom.
Clamp shape automatically aligns
self to mast.—Winegard Co,,
Burlington, Iowa.

NO-STRIP ANTENNA CON-

FLUXVALYE AND T.GUARD ARE TRADEMARKS USED TQ DENQTE THE QUALITY OF PICKERING & COMPANY INVENTIONS.

Truly the finest stereo pickup ever made...

the STANTON Stereo FLUXVALVE is

hermetically sealed in lifetime polystyrene with
all of the precision that has made Pickering
a quality leader in the field of high fidelity

for more than a dozen years.

For instance...only the
STANTON Stereo FLUXVALVE has the
HT.GUARD" stylus assembly—so safe and easy
to handle...so obedient and responsive
to every musical nuance in the stereo groove.

Market
el

NECTOR for TV sets can be in-
stalled in few seconds. Spade
lugs of connector fit standard
TV set terminals, End of lead-
in is inserted and knurled nut
tightened, driving sharp con-
tacts through insulation of lead
to connect to wires.—Trio Mfg.
Co., Griggsville, Il

TV COUPLER has “no-strip”

feature. Model A-102 has phos-

phor bronze washers with sharp

serrated edges under terminal
' A
N
3},:.‘}'
F
~
screws, When screws are tight-
ened, washers contact wire
through lead -in insulation.

Blonder-Tongue Labhs.,, 9 Alling
St., Newavk 2, N. J,

The responsibility of being the finest...

Only the STANTON Stereo FLUXVALVE has

the parallel reproducing element contained in the

""T-GUARD"...assuring the proper angle of

correspondence between recording and playback
styli for maximum Vertical Tracking Accuracy.

£ExCIuging weat and tear of the diamond stytus U and Parts.
of thé reiated moving system in the “T-GUARD™ assembly. 3

112

&

And. ..because of this the STANTON
Stereo FLUXVALVE reproduces music
with magnificent sound quality... from both
stereophonic and monophonic records...with
negligible wear on record and stylus. '

ln plain truth...the STANTON
Stereo FLUXVALVE is by far the finest stereo
pickup made...backed by a Lifetime Warranty*®,
assuring you a lifetime of uninterrupted,
trouble-free performance—with a quality of
reproduction no other pickup can equal.

We suggest you visit your Pickering Deater soon
—drop in and ask for a personal demonstration.

NEWLY REVISED — "iT TAKES TWO TO STEREO ' —=
ADDRESS DEPT.G-59FOR YOUR FREE COPY.

For thase wha con| heor| 16 dffErence  rme ovaurrr mow riocury paoovcrs ov
PICKERING & COMPANY, INC., Plainview, N.Y.

BROAD-BAND 6-METER AN-
TENNA, ring design, matches
standard 52-ohm lines such as

RG/8U,-58U. 2 or 4 units may
be stacked. 50.5-me design center
S
e | L .

] 5 "
i
]

or as specified. Vswr 1.1 at de-
sign-center frequency. Diameter
39 inches.— Hi - Par Products
Co., Fitchburg, Mass.

ROOFTOP AUTO ANTENNA,
model ASP-177. Half-wave an-
tenna for 108-177 mc has gain

?
\

of 3 db over quarter-wave types.
Installs through 3%-inch roof-
top hole—solderless type mount-
ing system. 40-inch tapered
stainless whip, shock-absorbing
spring, 12 feet of cable—An-
tenna Specialists Co.,, 12435
Euclid Ave., Cleveland 6, Ohio.

DC OSCILLOSCOPE KIT
model OR-1 has 5-inch CRT,
edge-lighted graticule. De-cou-
pled vertical and horizontal am.

plifiers. Bandwidth de to 200 ke.
Sensitivity 0.1 volt peak to peak
per cm. 3-position attenuator
frequency-compensated. Sweep
frequency 5 cycles to 50 ke. Low-
er rate available by adding ca-
pacitance at external binding
posts. Input impedance 3.6 meg-
ohms shunted by 28 puf.—Heath
Co., Benton Harbor, Mich.

POWER METER KIT, model
Pp-2 is self-contained unit for
checking output of ham trans-
mitters, ecspecially mobile rigs.
200-pa meter. Sensitivity con-

trol. May be instantly mounted
on any metal surface such as
automobile dashboard by swivel
and magnet assembly. Has own
may be connected to

antenna;

Why not get ]
& gomething for it?

' =L Ne——
Costs lif;;; ‘;nor;e than the
poorest substitutes. Why
take less than the BEST...

No Product can match its merit . . .
None can squal its quality . . .

It's the answer to nolsy controls

and switches

QUIETROLE is the original produc? of-its kind

WwWWW.americanradiohistorv.com

"'::f aUI[,ROIE Company

SPARTANBURG, South Carolina
ll N caNaDA: ACTIVE RADIO and TV DISTRIBUTORS
» 58 Spodina Ave., Toronto 2B, Ontario

RADIO-ELECTRONICS
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OST of us are familiar with the

age old problem of checking an

electrolytic capacitor. We have
tried capacitor testers, in-circuit testers
and circuit analyzers, only to find that
the only real answer to checking any
electrolytic accurately is to substitute
it with another capacitor. Of course,
this presents certain problems; the
right value capacitor of the proper
operating voltage is usually the one
that you installed in the last repair job
that vou did and you don’t have an-
other around the shop for substitution.
Then, too, there is always the dis-
charge spark that does little good in
creating good-will with your customer,
to say nothing of the harm that it can
do to the capacitor.

The intermittent electrolytic capacitor
is the worst headache, especially
where the trouble in the receiver is
corrected when another capacitor is
connected across it. This we call ca-
pacitor healing due to the sudden out-
rushing current from the capacitor
being paralleled. The ES-102 Electro-
Sub is especially made to make sub-
stitution easy and is ideal for service
shop, laboratory or any other place
where design, service or experiment-
ing is taking place.

WHY THE ELECTRO-SUB NOW?

The need for an electrolytic substitu-
tion unit has increased recently because
of the sharp increase in the use of elec-
trolytie capacitors. Hi-Fi amplifiers, for
example, use up to 12 electrolytics. This
increased again with the advent of stereo
sound. One bad electrolytic will make
a thousand dollar Hi-Fi sound like a ten
dollar AC-DC radio. Portable TV receiv-
ers also use more electrolytic capacitors
than conventional TV. The filter capaci-
tors are more critical, especially when
the portable uses a fuse resistor.

What Electrolytic Capacitors Will The
ES-102 Substitute For?

The ES-102 is especially designed to sub-

stitute for all capacitors from 2 MFD

to 400 MFD. The actual values selected

and some of their uses are shown below.
4 MFD ... especially handy for tran-
sistor radios

10 MFD...very handy for adding ca-
pacity to see if it will reduce hum

20 MFD...popular in many low cost
AC-DC radios and TV bypass

40 MFD...used in most AC-DC radios
and some TV receivers

60 MFD...used in many low cost TV
receivers

80 MFD...used in most TV receivers
and higher priced radios

100 MFD...used in many TV receivers
and low cost Hi-Fi amplifiers

150 MFD...very prevalent in Hi-I'i am-
plifiers

225 MFD...used in some Hi-Fi ampli-
fiers

350 MFD...used only in very high
priced Hi-Fi and special applications.
Very handy for design work and for
trouble shooting hum.

When substituting for in between values,

select the nearest value.

WHAT VOLTAGE CAN BE
APPLIED TO THE ES-102?

Any voltage from 2 to 450 volts can be
applied to the ES-102 capacitors without
capacity change. This is because the
capacitors used are special dry electro-
lytics.

[ADVERTISEMENT]
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Time-Saver of the MONTH!

by Herb Bowden*

- T S e
'y \ e o
i = W W Lt
?u Y. L

Model ES-102
Electro-Sub

Dealer Net $15.95

i How the ES-102

Prevents Capacitor

,@) Healing and Discharge
\ Sparking

The ES-102 has a special charge and dis-
charge circuit called a surge protector.
This magic device is a development of
Sencore and is very unique in operation.
The surge protector action is shown in
figure 1. Following the action of the
surge proteclor, note the three positions
of the switch as it slides from left to
right. In position 1, the leads are con-
nected to the circuit under test, but the
substitute capacitor is not connected.
In position number two, the capacitor is
connected to the circuit through the 500
ohm resistor. Position number 3 shorts
out the resistor and completes the sub-
stitution. The action is in reverse as
the surge protector switch is released.

f

TO
500 CIRCUIT
OHMS UNDER
10 WATT TEST

—_'l+

Fig. 1A. Position 1 places resistor across ca-
pacitor and only test leads connected to circuit.

TtO
+ CIRCUIT
e UNDER
= TEST
500 OHMS l
—MAWWW
10 WATT

Fig. 1B. Position 2 showing resistor iq series
with capacitor to “slow down” current in-rush
which may heal capacitor being paralleled.

t
TO
4 CIRCUIT
UNDER
TEST

S N N

500 OHMS IO WATT

Fig. 1C. Position 3 of surge protector ‘‘shorts
out” series resistor leaving only electrolytic
in_ circuit.

www americanradiohistorv com

When it is returned to the ex-
treme left, the 500 ohm resistor
discharges the ES-102 capacitor
completely within a few seconds.
The remaining portion of the
ES-102 schematic is screened on
the front panel as shown.

Is The Surge Protector
} Critical In Operation?

It may appear that the surge
protector switch must be moved
to the right carefully in order to
accomplish the connections de-
\ scribed. However, this is not the
case, as the switch can be com-
pressed as fast as desired and
as often as required. The con-
® nections and capacitor discharge

eI are automatic.

Can The ES-102 Be
o Substituted Permanently?

The surge protector switch is returned
by an external spring. This spring is
located under the front panel. To use
the capacitors for engineering or experi-
mental work, you may want to discon-
nect the spring. Be sure to remember
that the surge protector is not operating
when the spring is disconnected.

CAN YOU GET A SHOCK
FROM THE ES-102?

It is impossible to get a shock from the
ES-102 as the test leads are disconnected
and the capacitor discharged the instant
that the surge protector switch is re-
leased. As a matter of fact, you can
release the surge protector, disconnect
the leads and then touch the leads to
your hands without the possibility of
shock. This is important, especially
where customers or small children may
get near your service bench.

DOES THE ROTARY SWITCH
ARC WHEN SWITCHING
CAPACITORS?

The rotary switch does not are when
switching capacitors because the surge
protector switch disconnects the voltage
source. This reduces switch wear great-
ly. One should be careful not to hold the
surge protector to the right while chang-
ing capacitors.

IS IT NECESSARY TO
DISCONNECT THE CAPACITOR
BEING CHECKED?

If a capacitor is suspected of being
open, you do not need to disconnect it
from the circuit. If it is suspected of
being shorted, it is necessary to discon-
nect it while substituting one of the
capacitors from the ES-102.

WHERE TO PURCHASE
THE ELECTRO-SUB

Over 1000 parts distributors in the
United States and Canada carry the
complete line of Sencore time savers.
These distributors now carry the Electro-
Sub in stock. Dealer net is $15.95 (less
than your cost of the electrolytic ca-
pacitors).

If, for some reason, your distributor
does not carry the Sencore line, please
drop us a note at the factory, 121 Official
Road, Addison, Illinois. In Canada, please
write . . . Active Radio and TV Dist., 58
Spadina Avenue, Toronto 2 B. Look for
the colorful Sencore display.
*PRESIDENT SENCORE

{ADVERTISEMENT]
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RADIO anc ELECTRONICS TRAINING AT HOME

BUILD16 RADIO

CIRCUITS with DELUXE
1959 Progressive
RADIO "EDU-KIT"®

PRACTICAL
HOME

RADIO
COURSE

only

NOW INCLUDES
% 12 RECEIVERS
* TRANSMITTER
* SIGNAL TRACER
% SIGNAL INJECTOR
* CODE OSCILLATOR

* No Knowledge of Radio
Necessary

* No Additional Parts or
Tools needed

* Excellent Background for TY

* School Inquiries Invited

% Attractively Gift Packed

N ATRA
0 00 DIO ..)l[.nl[
" DIG UB: CO Tio 5
DIO O p D 1

WHAT THE "EDU-KIT" OFFERS YOU

The *‘'Edu-Kit'’' offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price, Qur kit is designed to train Radio & Electronics Technicians,
making use of the most modern methods of home trainin You wili learn radio
theory, construction, servicing. basic Hi-Fi and TV repanrs code, FCC amateur
license requirements.

You wili learn how to identify radio symbols, how to read and interpret sche-
matics, how to mouast and layout radio parts, how to wire and solder, how to operate
electromc equipment. how to build radios. Today it is no longer necessary to spend
hundreds of dollars for a radio course. You will receive a basic education in radio,
worth many times the small price you pay, only $22.95 complete.

THE KIT FOR EVERYONE

The Progressive Radio ‘‘Edu-Kit'’ was specificalty prepared for any person who
has a dcsire to learn Radio. The ‘‘Edu-Kit’' has been used successfuily by young
and old ir all parts of the world by many Radio Schools and Clubs in this country
and abroad. It is used for krﬂlnlng and rehabilitation of Armed Forces Personnel
and Veterans throuohouk the world. X

The Progressive Ra ‘‘Edu-Kit'' requires no mstructor All instructions are
included. Every step is careiully explained. You cannot make a mistake

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit'’ is the foremost cducational radio kit in the
world, and is universally accepted as the standard in the field of electronics tr in
The 'Edu-Kit'" uses the modern educational principle of ‘‘Learn by g'
Therefore, you will construct radio circuits, perform jobs and conduct expenments
to illustrate the principles which you learn.

v begin by examining the various radio parts included in the ‘‘Edu-Kit.'' You
then learn the funciion, theory and wiring of these parts. Then you build a simple
radio. With this first set. you will enjoy listening to regutar broadcast stations,
learn theory, practice testing and troubleshooting. Then you build a more ad-
vanced radio. learm more advanced theory and techniques. Gradually, in a pro-
gressive manner, asd at your own rate, you will find yourse” constructing more
advanced multi-tube radio circuits, and doing work like a professional Radic
Technician.

included in the ‘"Edu-Kit'’ course are sixteen Receiver, Transmitter, Code Oscil-
lator, Signal Tracer and Signal lnjector circuits. These are not unprofessional

‘breadboard’’ experiments, but genuine radio circuits, constructed by means of
professional wiring and soldcring on metal chassis, plus the new method of radio
construction known as ‘‘Printed Circuitry.’'” These circuits operate on your regular
AC or DC house current.

In order to provide a thorough, well-integrated and easily-learned radio course,
the ‘‘Edu-Kit'" includes practical work as well as theory; troubleshooting in addi-
tion to construction: training for all, whether your purpose in learning radio be
for hobby, business or job; progressively-arranged material, ranging from sim
circuits to well-advanced topics in Mi-Fi_and TV. Your studies will be further ai
by Quiz materials and our well-known FREE Consultation Service.

THE "EDU-KIT" {S COMPLETE

You will receive all parts and instructions necessary to build 16 different radio
and electronics circwits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, variable, electro!ync. mica, ceramic and paper dielectric condensers, resis-
tors, tie strips, coils, hardware, tubing, punched metal chassis. Instruction Man-
uats, hookup wire, -older, etc.

tn addition, you receive Printed Circuit materials, inciuding Printed Circuit chas-
sxs. special tube soclzets, hardware and instructions. You also receive a useful set of

Is, a professional electric soldenng iron, and a self-powered Dynamic Radio &
Electronlcs Tester. The ‘‘Edu-Kit'' also includes Code Instructions and the Pro-
gressive Code Osclllnkor, in addition to the F.C.C.. -type Questions and Answers for
Radio Amateur Licemse training. You witl also receive lessons for servicing with
the Progressive Signal Tracer and the Progressive Signal Injector, and a High
Fndeluty Guide and GQuiz Book. Everything is yours to keep

Statatis, of 25 Poplar Pl., Waterbury, Conn.. writes: ‘‘I have repaired several
sets for my friends, and made money. The CEdu‘Kit" paid for its was ready
to spend $240 for a Course, but | found your ad and sent for your Kn

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ‘‘Edu-Kit'' has been sold to many thousands of indi-
vlduals, schools amd organizations, public and private, throughout the worid. it
is yen:ogmxed internationally as the ideal radlo course.

By popular demand the Progressive Radio ‘‘Edu-Kit'’ js now available In
Spanish as well &s English.

It is understood and agreed that should the Progressive Radio ‘‘Edu-Kit'' be |
returned to Progressive ‘*Edu-Kits'' Inc., for any reason whatever, the pur-
ld:hfse price will b= refunded in full, without quibble or question, and without

etay,

The high recognition which Progressive ‘‘Edu-Kits’' inc., has earned through
its many years of service ta the public is due to its unconditional insistence
upon the maintenance of perfect engineering, the highest instructional stand-
ards. and 1000, adherence to its Unconditional Money-Back Guarantee, As a
resulldt we do not have a single dissatisfied customer throughout the entire
world.

[1 Send ‘‘Edu-Kit’' ¥ostpaid. 1 enclose full payment of $22,95.
0 Send “'‘Edu-Kit'' £.0.D. | will pay $22.95 plus postage
I [ Send me FREE additional information describing *‘Edu-Kit.’

I Name. T

I Address..._._..... S — PP

II86 Brnadway, Dcnt. 152-G

I Progresswe “EDU-KITS” Inc. Howlett, "N
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ON THE MARKET (Continued)

other aerial.—Heath Co., Benton
Harbor, Mich.

VOLT-OHM-MILLIAMMETER
model 120. Chrome - mirrored

scale reduces parallax errors, De
polarity-reversing switeh, 20,000
ohms/volt de¢, 5,000 ohms/volt ac.
Low ohms scale, 2 ohms center
scale and extended low-current
range; 60 microamps.—Preci-
sion Apparatus Co., 70-31 84
St., Glendale 27, N. Y.

TUBE ANALYZER model 3444,
mutual conductance type. Cor-
rect dc potentials applied to
tube, 5-kc signal to grid. Low-

impedance vacuum-tube micro-
ammeter reads g,, directly on 4
ranges from 0-1,000 to 0-30,000
micromhos.—Triplett Electrical
Instrument Corp., Bluffton, Ohio.

TRANSISTORIZED BIAS
POWER SUPPLY model 1020.
Universal power and bias supply
for transistor work. .005% rip-
ple at full load. Output 0 to

30 volts continuously variable,
metered in 2 ranges, 06 and
0-30, Current up to 300 ma at
24-30 volts, 200 ma from 12-24
volts, 150 ma from 0 to 12 volts.
Fused. Kit and wired.—EICO,
33-00 Northern Blvd.,, Long Is-
land City 1, N. Y.

STEREO TUNER model ST350

has physical space for multiplex
adapter as well as signal and
power connections. Pushbuttons
switch AM noise filter, FM-afec
control and other functions.
FM; sensitivity 095 uv for
20-db quieting; image rejection
40 db; hum down 60 db at 1009
moduldtlon distortion less than
0.1% IM at._ 309% modulation,
05% at 100%, output 0.5 volts
for 309% modulation, 1.5 volts,
100%. AM: sensitivity 20 pv/
meter; selectivitiy 6 db down
at 16 ke; image and if rejection,
55 db each hum 55 db down at
80% modulation—Harman-Kar-

www.americanradiohistorv.com

don, Inc., West-

bury, N. Y

STEREQO AUDIO CONTROL
CENTER model 402, 5 inputs
for each stereo channel, monitor

520 Main St.,

pushbutton, loudness

separate
controls for each channel which

may be operated ganged or
separate——Ampex Audio, Sun-
nyvale, Calif.

STEREQ AMPLIFIER KIT
model Stereo 70 includes 2 semi-
assembled 35-watt power am-
plifiers. Qutput 4 EL34/6CAT7’s
driven by 7199 pentode-triode
voltage amplifiers. Dual printed-
circuit assembly supplied with
small parts factory-wired. Pow-
er available from octal sockets
for 2 preamps. On—off and mono—
stereo switch. 20-20,000 cycles
at less than 19 total distortion,

IM .05% at normal levels to
05% at rated output.—Dynaco,
Inc., 617 N. 41 St., Philadelphia.

STEREO PREAMP-AMPLI-
FIER, model 245-A. 2-channel
unit with 2 complete 20-watt
anmplifiers and full controls. Au-
tomatic shutoff switch allows
changer to turn off system after
last record. Tone controls ad-
justable simultaneously or sep-
arately. 2 phono inputs for per-
manent changer and turntable
connections. Response, 20-20,000
cycles =1 db. Hum and noise
more than 80 db down; sensitiv-

ity for 1 volt at audio jack 2 mv
for phono and microphone, 2 mv
for tape head. 4-position equali-
zation.—Pilot Radio Corp., 37-08
36 St., Long Island City 1, N. Y.

STEREO HEADIIIONES,
model SP-3. Frequency response
30 to 15,000 cycles. 3%-inch re-
producers in each phone. Rated
4 ohms to go directly across
voice coil. Adapters available for

=
£
03

§‘*9

600 and 10,000 ohms.—Koss,
Inc., 2227 N. 31 St., Milwaukee.

HIGH-FIDELITY HEAD-
PHONES use liquid-filled cush-
ion. Frequency response flat
from 20-12,000 cps, down 4 db
at 15 ke. Designed for stereo,
separate cords may be paralleled

RADIO-ELECTRONICS

Ed
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ON THE MARKET (Confinved)

for mono listening. Impedance
6.4 ohms per phone—Sharpe In-
struments, Ltd., 6080 Yonge St.,
Willowdale, Ontario, Canada.

EARSETS for
dios in 4 models.

transistor ra-
Shock-resist-

ant Tenite, 15-ohm impedance.
Weight 1/6 ounce, less cord.—
Telex, Inc., 1633 Eustis St., St.
Paul, Minn.

PHONO CHANGER-PLAYER
Dual-1006, 4-speed operation as
automatic disc changer or man-
ual player. Tone arm has plug-in
holders

cartridge which lock

into place. Stereo -mono switch
cancels vertical pickup in mono
position. Tracks with 2-gram

stylus pressure.—United Audio
Products, Inc., 202 E. 19 St., New
York 3, N. Y.

STEREQ CARTRIDGE-ARM

#0.1 db 15-100,000 cycles. 20
db feedback. Damping factor 8
or more, 20 cycles to 20ke. Sen-
sitivity 1.25 volts for 14 watts
output. Response, 20-60,000 cy-

integrated assembly. Studio Dy- cles, =15 db—EICO, 33-00
netic, stereo version, in 12- and Northern Blvd., Long Island
City 1, N. Y.

16-inch models. Tracks at 1% to
21 grams; channel crosstalk
down more than 20 db at 1,000
cycles; output 5 mv each chan-
nel; compliance 8 X 10-¢ cem/
dyne; load impedance H50K.

Purchasers of separate Stereo
Dynetic cartridge receive certifi-
cate for free factoryv conversion
of earlier-model monophonic arm
assembly to accept either pickup
cartridge as plug-in.—Shure
Bros., Inc., 222 Hartrey Ave,,
Evanston, III.

POWER AMPLIFIER, model
HF-41. Kit or wired. Rated at
14 watts uses ELZ4’s in output,

SERVICE 2 L

LOO

Restores Em All

SERIES e PARALLEL

CRT BRIGHTENER

One Model for AIl!
52° 60° 70° 90° and 110°

The Serviceman's
Answer To The
Mulﬁple Booster

Stock’' Problem

The Complete Boost-
er "Kit'"' In One
Compact Unit

® Replaces most
typPes now in use

® Compact

® Guaranteed

o Easily installed

THIS DeRO DISPLAY
- a colorful
small space coun
ter display iden-
RO's
quality and
engineering—
guaranteed
satisfaction.

THE MAN
WHO
HYKNOWS '

"
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EALERs

SPEAKER LINE designed
around new magnetic material
Ticonal-7. High efficiency. T-7
series includes two 12-, two 8-
inch drivers, several smaller
units. Standard EIA mounting
holes, 5-way binding posts. Effi-

ciencies range from 2.5 to 149%.
—North American Philips Co.,
230 Duffy Ave., Hicksville, N. Y.

BOOKSHELF SPEAKER has
short removable legs for floor

8-inch
crossover network and 8%-inch
tweeter. Flat 100 to 13,000 cy-

use. Includes woofer,

cles; 24 x 11 x 10%
Argo Products Co.,
St., Genoa, I11.

inches.—
301 Main

WOOFER SPEAKER, 12-inch
model C-12-RW. Cone has 2 sec-
tions: flex-edge for freedom of
movement, and heavy body to
reduce breakup of middle fre-
quencies. 6-inch spider assembly.
l-inch excursion of voice coil for
4 watts input at 16 cycles. Cut-
off at 4,000 cycles—Cletron,
Inc., 1974 E. 61 St, Cleveland 3,
Ohio.

SPEAKER ENCLOSURE se-
7ies EN-50 for 12-inch drivers.
Optional front-panel tweeter

opening with cover plate. 5-
cubic-foot distributed-port de-
sign; 7 small openings in rear
of cabinet. Terminals on rear
coded for phasing; leads sup-
plied for connection to driver
or crossover.—General Electric
Co., West Genesee St., Auburn,
N.Y.

SPEAKER CONTROLS. Re-
mote controls, T-pads, in 8- and
16-ohm models. Also available

~t———— professional

rigid frame
construction

5-way binding

‘ DEVELOPED AND GUILD-CRAFTED BY PHILIPS OF THE NETHERLANDS

— " fNoreleo

LOUDSPEAKERS

©, 700,900, IH
Cotor CRT goosist
RPS—-ALL® 8

134 NASSAU ROAD, ROOSEVELT, N.Y.

Ticonal:7
alloy
magnet

Standard E.J.A.

Model RPS—ALL®
’ List S'l 30

AT ALL LEADING
DISTRIBUTORS

AD-3500M AD-3800M

www americanradiohistorv. com

mounting hoies

®
FEATURING NEw TICONAL VI MAGNETS
(30% MORE POWERFUL THAN ALNICO)

This new line of 57 to 12” loudspeakers is designed to
match the quality requirements of the discriminating
music lover ...at a surprisingly moderate price. The
world’s greatest buys on the basis of listening quality,
the T-7 series incorporates voice coil magnets of
Ticonal-7 steel, the most powerful of modern magnet
alloys, for maximum efficiency and damping ... dual
cones for wide frequency response ... constant imped-
ance resulting in an extremely straight response curve
... longer effective air-gaps and extra high flux density
to provide exceptional transient response and to elimi.
nate ringing and overshoot. For further descriptive lit-
erature write to the North American Philips Co., Inc.,
High Fidelity Products Division, Dept. 3E5, 230 Duffy
Avenue, Hicksviile, Long Island, New York.

AD-5277M AD-4877M AD-2690M

’ A COMPLETE LINE OF SPEAKERS AND ACCOUSTICALLY DESIGNED ENCLOSURES
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RCA INSTITUTES, DEPT. RER-59 i
350 W. Fourth St., N. Y. 14, N. Y. i
|
|
|

Please send me your FREE catalog of
Resident School courses in New York,

ALY S T S e ——— . D I
please print l

ADDRESS. - eeeeeeee- A Bl I o e, S 0 SLANECE) I
1

St s S S ZONE e STATE .o ]

For Home Study Courses see ad on opposite page

with phone jack in panel next
to control for plugging in head-
phones. 4 watts continuous or
16 watts peak audio.—Switch-
craft, Inc, 5555 N. Elston Ave.,
Chicago 30, Il

WIDE-BAND RF AMPLIFIER
for TV and FM. No tuned cir-
cuits, cannot drift or be mis-

aligned. Gain 27 db from 54 to
216 me.. Noise figure better
than 10 db, 76 or 300 ohm in-
put; output 75 ohms. Self-pow-
ered.—Benco Television Associ-
ates, Ltd, 27 Taber Rd.,
Rexdale, Ontario.

RADIO-INTERCOM KIT.

Ranger includes parts for both
master and remote station. Two
more remotes may be added.
Master station has AM receiver
and separate volume controls
for intercom and radio.—Allied
Radieo Corp., 100 N. Western
Ave., Chicago 80, Ill.

MICROMINIATURE INDICA-
TOR LAMP 0.1 inch long. for

use in output of transistor cir-
cuits. Lamp has tungsten fila-
ment which draws less than 50
ma at 1.5 volts.—Minitron Com-
ponents Corp., 187 Washington
Place, Passaic, N. J.

MINIATURE CERAMIC CA-
PACITORS rated at 10 volts
vary *179% from 10° to 85°C.

¥,

A i-*?'?) r%

.lig
|

.06 uf is .8385 inch in diameter.
Also made in 0.1, 0.2 and 0.47
pf.—Centralab Div. of Globe-
Union, Inc., 900 East Keefe
Ave., Milwaukee 1, Wis.

TRANSISTOR POWER
TRANSFORMERS, TY series,

~ WWW.americanradiohistorv.com
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are toroids meeting MIL-T.27
specs for grade-5 class-R units.
Operate at 2,500 and 5,000 cy-
cles, delivering square waves.
For use with 6-, 12-, or 28-volt
input. — Triad Transformer
Corp., 4055 Redwood Ave., Ve-
nice, Calif.

PRECISION POTENTIOME-
TER series 42 in high-tempera-
ture version operates up to

446°F. Tolerance *5% 1 to 100,
Linearity

000 ohms. +0.6%.

Noise less than § microvolts.—
Clag)stat Mfg. Co., Inc., Dover,
INPSHS

SUBMINIATURE CAPACI-
TORS, rated at 50 volts for tran-
sistor circuitry. Type MQZF
temperature range —b55° to
+85°C. 0.195 inch dia.x11/16
inch long. Metallized. .047-8
uf. Type AQF (shown) slightly

P v

larger, range —65° to +125°C,
.027-2 uf. —Astron Corp, 225
Grand Ave., East Newark, N.J.

TOUCHUP BRUSH for re-
touching scratches on TV, radio

and appliance cabinets. G-C
Tipon Touch-Up comes in 6
shades: walnut, mahogany,
blond, gold, appliance white, and
black. Use like a marking pencil.
—General Cement Electronics
Mfg. Co. (Div. of Textron
Inc.), 400 S. Wyman St., Rock-
ford, Ill.

FLASHLIGHT BATTERY,
steel-encased. D cell is leakproof

and corrosion proof. Chrome fin-
ish. Type M 13.—Mallory Bat-
tery Co., 13000 Athens Ave,
Cleveland 7, Ohio.

INSULATING-TAPE KIT, No.
W-315. 6 rolls of plastie, self-
sticking tapes in plastic con-
tainer. Black, blue, red, green,
yellow and transparent in each
kit. % inch wide. 7 feet of tape
per roll.—Olson Radio Ware-
house, 260 S. Forge St., Akron,
Ohio. END

Al specificatlons on these pages are
from manufacturers’ data.

RADIO-ELECTRONICS
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RCA INSTITUTES offers you the
finest of home study training. The equipment
illustrated and text material you get with each
course is yours to keep. Practical work with very S
first lesson. Courses for the beginner and the IRCA INSTITUTES, Inc. Home Study School see.so
advanced student. Pay-as-you-learn. You need pay | A Service of Radio Corporation of America

for only one study group at a time. | 350 West Fourth Street, New York 14, N. Y.

I Without obligation, send me FREE 64-page CATALOG on Home Study
s ’ f r t ' '. | Courses. No salesman will call.
I please print 5
FR E E B k N | Address....ooiiiiiiiinn P PR, TR~ - S v P JYPSS
oo o w : CTY, (IR denendl ke -siuald P EAIrm sfo owcomei ZONey s shwa womSICTCIpe ¢1n a1t fon 500 0mog .

Korean Vets! Enter discharge date. . . ... ... ..o aui i,
CANADIANS — Take advantage of these same RCA courses at no
FOR RESIDENT SCHOOL COURSES additional cost. No postage, no customs, no delay. Send coupon to:
SEE AD ON OPPOSITE PAGE RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreat 9, Quebec
To save time, paste coupon on postcard.
MAY, 1959 117
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DON'T SAY "BRIGHTENER"
SAY

UNIVERSAL

TV TUBE BRITENER

Engineered for quality . . .
and fully guaranteed!

For use in Series

Model C-301 ]
or Parallel Wired Sets

List Price $4.45 =l

Unique design allows
operation as constant
voltage or constant cur-
rent transformer. Gives
j 6.3 or 7.8 volts output with
Isolation on Series or Parallel sets.

Works on electrostatic or electro-mag-
netic focus picture tubes. Relieves
Cathode-Filament shorts, without
Boost output.

DON'T SAY “BRIGHTENER"
: SAY

VU-BRITE |

Engineered for quallty . . .
and fully guaranteed!

)Y (T [ Ml For use in Series Sets
Model C-402 BRIy ara iRy

List Price $1.49 :

The price leader
for brightening
most sets! Auto-
former type
transformer in-
creases filament
voltage to 7.8 V.
Works on elec-
trostatic or elec-
tro-magnetic
picture tubes.

Don't say **brightener’
Say PERMA-POWER
The Standard of All Comparison
Available from your parts distributor
PERMA-POWER comPANY
3106 N. ELSTON AVE.,CHICAGO 18,ILL.

ok
TUBES

e
COMIETORS
e

NIJUNCTION, drift and diffused-
alloy transistors lead this month’s
parade. Also presented are audio
power transistors and a sharp-

cutoff pentode. Circuits for using some
of the units listed are shown.

2N489, -90, -9}, -92, -93, -94
Silicon Unijunction transistors for
oscillators, timing circuits, trigger cir-

20

82 © )
—E—)l: BASE | BASE 2

Bl
{SYMBOL} EMITTER

2N489,90,91,92,93,94
cuits and bi-stable circuits where they
can serve the purpose of two conven-
tional silicon transistors. The schematic
shows how a Unijunction transistor
can be used as a relaxation oscillator.
High-voltage negative pulses are avail-
able across R2, low-voltage positive or
negative pulses at low-impedance levels
are obtained across a resistor inserted

30V

Rl R2
10K 4700
2N49I =3 .
B
Cl
Bl
'[.I FBI

FREQ = == = [KC
RICI I~ iav

RECOVERY TIME
r~ 5 uSEC
£ 15V

Ve2 v v imv

Ig i i A4A
RgusSEC
m
WAVE FORMS
between base 1 and ground or between
Cl and ground, respectively.
Maximum ratings of these G-E semi-
conductors ave:

Piotar (rms) (mw) 450
le (rms) {ma) 70
le (peak] (amps) 2 (T, = 150°C)

2N643, -644, -645

P-n-p drift transistors of the germa-
nium alloy type, they are designed for
use in high-speed (millimicrosecond du-
ration) nonsaturating switching cir-
cuits of electronic computers such as
inverters, flip-flops and logic gates

wWwWw.americanradiohistorv.com

HOW TO
MAKE MONEY

Selling Commercial Sound

Here today and here tomorrow
Commercial Sound is a steady-profit 12-
months-a-year business of sales, installa-
tion and servicing with lots of customers
right in your own neighborhood.

Take advantage of the Atlas complete line
of speakers — manufactured, advertised
and supplied directly by Atlas . . .
Speakers for every application, a mike
support for every purpose - plus a wide
variety of accessories so necessary for a
complete professional installation.

markets in
:m. racetracks,

th\ehc fields, elc X :

rofitable
‘:narkets in
swimming
001S,
gmusement
parks ¢clubs,
schools etc.

/Z kets
~ gxcellent mar
En industry,

factories,
arehouses »

etc.

Write for latest catalog and selling aids to help
you get profitabie commerciai sound business.

ATLAS
SOUND CORP.
Dept. RES
1449 — 39th St.
Brookiyn 18, N. Y.

In Canada: Atlas Radio Corp.,
Toronto, Canada

RADIO-ELECTRONI!CS
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NEW TUBES & SEMICONDUCTORS (Cont'd)

BASE 2N643

2N644

EMITTER COLLECTOR 2N645
fe—>—.200"

where high gain—bandwidth product
and pulse repetition 1ates up to 10 me

are primary design réquirements. A
v1,2,3(3) 2N643,2N644,0R 2N645
4240 1A
o -0
OUTPUT { = OUTPUT 2
5 hd
= 3.9K L NIE5RII - 3.9K =
o———AAA—? 8V ZENER DIODE $—AAA——20
30V S RENER DIE 30V
r
- 2.2K 2.2K
S300_2.2K -30y
Vi v2 v3
!NPUTIAIK
PR
E =
INPUT 2 . A——0
= 6.2k 30V

ALL RESISTANCE 8 VOLTAGE VALUES
= HAVE 5% TOLERANCE
INPUT | 0

-
T b
—6V

T .
NPUTZ O
-6V

v
oUTPUT I O~

BV

— |

—6V =

BV —
eUTPUT2 « O

-

—

4+ —

=6V ——

typical gating circuit using these tran-

sistors is shown.

Maximum switching-service ratings
of these RCA transistors are:
Ves 30
Vee 29 (Vee=1)
Ves 2
lc (ma) 100
le (ma) 100
Pc mw)
at 25°C) 120
{at 55°C) 35
(at 71°C) 10
2N 1073, -1073-A, -1073-B

Diffused-alloy power transistors with |
high-frequency and high-voltage char-

acteristics that make them very suit-

EMITTER

COLLECTOR CONNECTED TO CASE
2NI073,2N1073-A,2NI073-B

able for use as horizontal output ampli-
fiers for TV or cathode-ray applications.
Welded construction with a vacuum-
tight seal is featured.

Absolute maximum ratings of these
Bendix transistors are:

2N1073  -1073-A -1073-B
Vee 40 80 120
Ves 40 80 120
Ves | | |
le (amps) 10 10 10
Pc (watts) 35 35 35
ls {amps) | 1 |
MAY, 1959

MAIL SHOPPERS EVERYWHERE SAVE

7

| DURING LEKTRON'’S

PRI

5” HOBBY SPEAKER

O f‘o{r radlos, o code osc.,
Reg. x}ercoms 2 lbs. 880
40 SUB-MINI RESIST'RS

Ya” long. 20 values;

Ay

<20

OUR USUAL $1
POLY-PACS®

IoOopPpm

BUY ANY 10 POLY-PAKS,
PICK 11th FREE!

000 999 COUNTER
- Veeder-Root. For

recorders, colls,

molors . q humlre(ls
of uses. Wt. 1 88C
Reg. $5.

SAVINGS OF $3 TO $35 AND MORE ON EACH PAK!

10 POLY BOXES

Clear phs‘t(lc, hinged,
Pl aiom ks, 88c
40 PRECISION RESIST.

19, Vo & 1W,; carbo-

" W
Reg. 48, to 10 megs. 880

& SILICON DIODES

o loy & \\‘\N:’7 to 10 88c

15 INSTR. KNOBS
Knuried black hakelite,
w/pointer: brass in-

ls‘eev;.:,s.';el-screws. 88C

5-IN-1 DRILL BIT
MINI GEIGER COUNTER ) BETith CERTh METLTh
O fne Boten, o 1adn imand of power arm. 88¢€
27 long 'x 15" 88c 15 ROTARY SWITCHES

Asstd. gangs.
3% e 512, 88c

$15 MOBILE RELAY .
30 MOLDED COND S'RS

[‘I fgr_‘r BV'i)IC projects.la
— ! silver contacts.
eret > Renidd o O Amd rnes  88¢
2 P-N-P TRANSISTORS 10255';',ALF,WATTERS
[] Poputar = maket Hun. [ el fuslcarbon rey
uses'drggs“%f lexobhy 88c 5% heg. 12 ¢
8 RCA PLUG-N-JACK  300-FT. HOOKUP WIRE
O bet)s m;asu:hc(l Most } CD{‘;}:_' 2"']%55"_"' Sézés'
tuner“)su,l 'pl;:)rr'l‘t')s.' 88C Reg. 85 c
JEWELERS' PLIERS D6° CO";S SSOKEISW
Drop-forged, chrome t d. . . -
nEaJI g:“leo(:xg Preclslon dhgoc 1bs. ﬁ‘c“ge S‘%" 3 ¢
Reg. $3.50 i 70 TERMINAL STRIPS
5 JWLRS SCRWDRIVRS [ Soider-lug & binding;
r Different sizes. Brass; to 20 terms. 880
Ll chrome plated, swivel 2 Ibs.
e 88c - Pg HACK(?AW SET
2 VARI-LOOPSTICKS Pianase o 88c
O Aedasisior radios, g8 e MINI-RADIO KIT
ete. 1 1b. 88¢c 0 \lvorllxlms’ stv}ri(lle’sﬂ 2x1x
WIRE STRIPPER 7 paticlemyack
s, cuts #16 thru  fiona 1 in. Reg, 85, 88c

TR
wire F5E PO 88c
0-60 MINUTE TIMER

fﬁrﬂgzkr%‘&i lab, shop,
alarm. c2 Ibs. Reg. $6. 88¢c
0-15 VAC MINI-METER
| llungnz;{:x#efte\;ses! Only
T Y < 88¢c
70 TUB. COND NS‘RS

Paper, molded, oil

] pore. ' to .5mf to 1000

Rég.2$14 ’ 88c

2 N- P N TRANSISTORS

in many pop.

Worth ;S Ml 88c

2 TRANSISTOR IF'S

0] Double-tuned. Only Va”
- are.

436 es. 88¢c

40 HI-Q CONDENSERS
O Flnest porcelain; NPO's
s T 88¢c

35 POWER RESISTORS
WVE, .'i)to 50W, to 10

o0y 090, onms Vitreous,
00! 8
Reg. $15 88¢c

520 st 88c
15 VOLUME CONTROLS
[ Inel. dials: some w/
T e §5 e 88e
TY PIC BOOSTER
| Parallel Ex-

tend {eture tube
en s p cture tube
1fe. 88¢c

8- PC NUTDRIVER SET

TEN 3-SECOND TIMER O 3, valuet Plastic han.
— MECHANISMS: precision L X ‘ o IlG” thru 78 8"
L) geared. 2 ibs. soce \\ nches
fog. Foa 88c 8c
How TO ORDER Check nems wanted. Return entire
ad w/check or M.O. Including suffi-
C.0.D. Orders. 250p down:
address. WITH POSTAL

clent postage: excess returned.
rated. net 30 days. Print name,

- < megs. - 817,
O S22, 88c 307 pIsC CONDENSERS
$25 SURPRISE PACK! [ Wafer-thini up
D Larger, varled assort- 3000 vDC 88(:
) ment fadio, TV "88¢ g GERMANIUM DIODES

60 PLUGSnRECEPT'CLES

Audio. 17(0“9‘{, line, bat-

10s. Koy, ¥70 88c
8-SCREWDRIVER SET

8 Asstd. drivers w/wali

i lb t‘ Plastic handles.

2 88¢c

40 SUB MINI C'ND'S'RS

D For transistor, printed
circult_work., 1 88

1b. Reg. 87. c

8 SUB-MINI SOCKETS
Mica-filled. Fo

D transistors. too! ] 88C

40-RECORD CADDY

O Wrought iron, holds 40
records & albums 2
lbs Reg 88c

70 Hi- -Q RESISTORS
=1 Insulated, carbon; 10%.
‘Jlsoov 1z &21}\‘), 10 ohms
fo 0 Tske: 2 1bb.  8ge

HOBBY BENCH VISE
r Clamp type. Fits ta-
._; bles too. Steel. 88°

SYLVANIA TV MIRROR

5] r1,()\12” stainless steel.
s1. 2 ibs. Reg. 880
100 RADIO PARTS

Wide variety resistors,
formgom?ensers pots, 880
5 ROLLS MICRO-WIRE

O :{24 thru }3" h f|or tran-
sistor, sub-min
circults. o 880

30 PILOT LITES

-1 Poy ‘p.l bﬂashnght size;
L) minl bay. type
Reg. $9. ib. 8c

16-END WRENCH SET
For home & auto. Box
open; 15/84 thru

Reg. $2.50. . C
1. POUNDER“HAMMER
0O Claw; 16-0z. steel, w/

147 formed han-
dle. Reg. $2.50. 88c

100 CERAMIC COND.
D [»BLQ dflscs2 (l\l:bul arsi
Rer. $127 = 88c
40 TUBE SOCKETS
-pin: ceramlc.
mlc| shield-based Incl.

Jps.ieg. 88¢

®1o

i\ Gl:lss zl;realei-fi w/long
}-\obh]vmprsojec i 88(:
1500 PCS. HARDWARE

r Nuts scre\\s washers,

ete. 11/2 bs. 88c

Reg. $6.
7 ROLLS WIRE
r 25 fl each. # 18 thru
a2 Asstd. stranding,
ms.. colors 2 Ibs. 88C

60 CONDENSER SPCL!

Molded, paper, ceramle,
‘Eﬂame mlc'\ mscs, 88¢
75 RESISTOR SPECIAL!

] WHW, precislon, carbon,
J v'\ria\hle mini  types.
3 Ibs. Worth
A 88c
15.-PC. DRILL SET
™ /16 th 14" x B84ths,
L w C'll")la(‘e( sc

case. Iteg

75 MICA CONDENSERS
D 000"5 to .01 to 1200
sllver, too.

55 voiuea Vi, s, 88c
20 ARTISTS' BRUSHES

M 1009%p pure bristle;
) gizes 1-8. c
Reg. $2.50.

10 TUBULAR ELECTROS

1 Asstd. paper types. AC,
.  DC. Hobby. c

3 1bs. Reg. 815,

4 POWER WOOD BITS

H1- Q Steel, 3/g Yy, d
E 1S éc
60 RADIO TV KNOBS

Assud. colors, insulation,

)
=k il 88c

. 'IO ELECTROLYTICS
10-500mf

$i2. 88¢c
75| FT TV TWINLEAD

0 \‘,l ~ h‘l;nl.bsllnnked.
4 1]
Reg. sne 88c
POSTAGE STAMP MIKE
O Cr\stal 100 to 8,000
Be BT ! 88¢
4 OUTPUT XFMRS
O P2 %es 50  88C
HEARING AID PHONE
D Crystal. w/cord set
plug 88¢c

Reg.

131 Everett Ave.
CHELSEA 50, MASS.

ZONE NO., amount money enclosed, in margin. (Canada
postage, 4B¢ 1st 1b.: 28¢ ea. add’l Ib.) . N _— p—— .
NO-NOISE
servicemen no-Noise NEW VOLUME CONTROL
everYWhel’e RUBBER COAT CONTAC?NRESTORER
insist on the SPRAY T v

applie

GENUINE

N
OISE’’

nite

oughly

#l o Contains no
plastic

e Insulates where
ed
o Protects indefi-
e Prevents arcing.
shorting, corrosion
o Waterproofs thor-

e Non- mflamm1ble

6 0z. Spray Can

325

Net To Servicemen

NO-NOISE

) Economlca|—a little
does a lot

e Cleans, lubru:akos
restores all tuners,
including wafer

g

Beware Of
Cheap " Substitutes! BRTEIATIEEY

ELECTRONIC CHEMICAL CORP.

e Non-toxic, non-
Inflammable

www americanradiohistorv. com

TUNER-TONIC
With PERMA-FILM

Aerosol ‘can

$3 5 &

Servucemon

NOI!

NOT A CARBON TET

§°16’6 §925

813 Communipaw Avenue

SOLUTION

& Oz. Spray Can

Net To
Servicemen

Jersey City 4, N. 3
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Type SMT NEW TUBES & SEMICONDUCTORS (Cont'd)

Minimum electrical characteristics at

25°C
- are:
hee 20 (Vee=2, lc=5 amps)
. Vee (saturation)
the BEST In 0.75 (lc=50 ma, Ree=100 ohms)}
New development
Bonded skin-tight cathode coating,
ELECTROLYT'C CAPAclTOR trade-marked Sarong by Sylvania, is
said to result in an “unprecedented con-

DESIGN trol of cathode coating, and insures

more stable tube characteristics and
longer tube life.”

Conventional cathode coatings are a
paintlike suspension of carbonates

A complete line of capacitors for all //
miniaturized transistor circvits, SINGLE /

The best in sub-miniature capacitors A'\S‘S?E

for replacement, development and
original equipment. Outstanding features
include patented construction,
hermetically sealed in aluminum cases
for long life; low leakage; stable through
a wide temperature range and voltages.

ANODE OR
CATHODE

. SMT
/ g - [:
TUBUlAR
Available from leading parts distributors 7““

everywhere. lllustrated catalog vpon request. wa CG3'|49
: Tolaphone: EVerglads 4:1306

| sprayed on the cathodes (right side of
‘ photo). With the spraying method, the

weight of the material on the cathode
may vary by as much as 209 from tube
| to tube.
‘ The Sarong coating puts the carbon-
ates in the form of a continuous strip
| or sheet, wrapped around the cathode
sleeve (left side of photo), so that every
active portion of the cathode surface
is covered with a skin-tight bonded film
— | coating of uniform quality and texture.

2N350-A, -351-A, -376-A

‘ Germanium alloy-junetion p-n-p audio
| power transistors, these units are con-

| EMITTER

EXPORT DEPARTMENT, 15 MOORE STREET, NEW YORK CITY, NEW YORK: CABLE, MINTHORNE, NEW YORK.

E GET INTO ELECTRONICS

TODAY'S TOP OPPORTUNITY FIELD
LECTRICITY
- ELECTRONICS
TELEVISION
RADIO -ELECTRONICS

TRAIN IN THE NEW SHOP-LABS OF

OLDEST, BEST ’
OYN E EQUIPPED SCHOOL
OF ITS KIND IN U.S.
in Chicago—Electronic Center of the World. Pre- |
pare for a better job and a successful future in TOP
OPPORTUNITY FIELD. Train on real equipment
—no advanced education or previous experience
needed. Lifetime employment service to graduates.

Finance Plan — enroll now, pay most of tuition
later. Part time employment help to students.
FREE BOOK — Mail Coupon or write to address
below for Big Free Illustrated Book — “Guide to
Careers.” Whether you prefer ELECTRICITY-
ELECTRONICS TELEVISION.-RADIO ELEC-

| COLLECTOR CONNECTED TO CASE
2N350-A,2N351-A,2N376-A

trolled for high power gain and low
distortion at output levels up to 4 watts
class A, 15 watts class B. Power switch-
ing characteristics are controlled up to
3, 4 and 5 amps respectively.

2N350-A,2N35I-A,0R 2N376A
25:100

TRONICS OR COMBINED ELECTRONICS |
TRAINING, this book describes all training offered.
Information comes by mail. No obligation l "
and NO SALESMAN WILL CALL. e e
B. W. Cooke, Jr., Pres. Founded 1899 : Sl
’WV—&—-@MVH

COYNE ELECTRICAL SCHOOL

Chaortered os an Educational Institution Not for Profit |

21000~ |
AAA——

1501 W. Congress Pkwy., Chicago 7, |Il., Dept.59-5A “It’s really just a pizza pie, but ©
o A A 1 of course a JENSEN NEEDLI:J, The diagram shows a single-ended

| New Coyne Building, Dept. 59-5A |‘ makes anything sound better. class-A audio power amplifier designed

| 15501dwF.‘}c{g.Ere: P}"(‘”’(‘}' c;i‘°9° (7:' L | | around these Motorola units. Perform-

e : t . I’ d 1 H < -

I dz?ails of all troaci)ning ‘;'loue of(;er.wewS s | ance of the CHCUI;I\?;SOI A]\\C '35| o T

| Nome | G. (power gain) (db) 31 3 35

| = = Distortion (%) 5 5 5

i iy Risput (ohms) 10 12 12
P e . | | R (ohms) s s s

o I e e R R | Il (ma) 700 700 700

120 RADIO-ELECTRONICS
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NEW TUBES & SEMICONDUCTORS (Cont'd)

Maximum ratings of the transistors
are:

BVcio (breakdown volts) 50

BVees 40

Pc {watts) (at 70°) 25
6FV6

A sharp-cutoff tetrode in a 7-pin
miniature envelope, it is designed for
use as an tf amplifier in vhf tuners
of television receivers. The 6FV6 has

separate pin terminals for the cathode |

H G2
K
INTERNAL
SHIELD G1@

6FV6
and internal shield. This arrangement

lets the designer use an unbypassed
cathode resistor to minimize changes in

input eapacitance and conductance with

changes in bias.
Operating characteristics of the RCA
6FV6 as a class Al amplifier are:

Ve 125
Ver 80
Ve —1
Re (K ohms) (approx) 100
gm (#mhos) 8,000
lp (ma) |0
lez (ma) 1.5

Vei (approx) {for 20 pa s} —b

Other types

The 7044, a medium-mu twin triode
of the 9-pin miniature type introduced
by RCA, is designed for pulse-ampli-
fier, inverter, frequency-divider, ca-
thode-follower and multivibrator ecir-
cuits.

Pacific Semiconductors has announced
a line of n-p-n triple-diffused silicon
Mesa transistors for operation as vhf
power oscillators and amplifiers. They
are types XT-515, -516, -517, -518, -519
and -520. END

50 Prears dgo

In Gernsback Publications

HUGO GERNSBACK, Founder

Modern Electrics =T
Wireless Association of America._.
Electrical Experimenter
Radio News
Science & Invention..
Television ...
Radio-Craft .
Short-Wave Craft
Television News ..

Some larger libraries still have coples of Modern Electrics
on file for interested readers.

In May., 1909, Modern Electrics
Signaling to Mars, by H. Gernsback.
Another Novel Detector.

Automatic Wireless Transmitter, by |

Kenneth Richardson.

Coil Construction, by C. C. Whittaker.

Construetion of An Independent Vibra-
tor, by L. Spangenberg.

Directive Control of Electric Waves, by
M. A. Deviny.

Pivotless Hot Wire Ammeter, by A. M.
Curtis.

Hints for the Wireless Experimenter,
by A. C. Austin, Jr.

A Potentiometer for Wireless Teleg-
raphy, by S. Fulton Kerr.

MAY, (959
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Announcing . . . ABRAND-NEW Home Study Program
—Equips you to enter the exciting, new and booming field of

AUTOMATION

and Industrial

ELECTR

Engineering

Automation: “Second industrial
revolution” . latest and most
exciting development in our amaz-
ing world of electronics. Current
needs: 3,000 specialists per year,
well-trained in automation and in-
dustrial electronics . . . to fill new
jobs and draw top pay.

CREI’s new complete home study
course covers all phases of automa-
tion and industrial electronics, in-
cluding fundamentals of electronie
engineering technology and a spe-
cialization in: Machine control sys-
tems . . . Data processing systems

. Instrumentation techniques . . .
Digital and Analogue Computers

. Servomechanism systems . . .
Telemetry systems . . . Industrial
processes.

Leads to jobs like these:

NOW A TELEMETRY TECHNICIAN AT RCA
MISSILE TEST PROJECT . . . “On Decem-
ber 31 I will be working for RCA
at the Missile Test Project in
Florida as a Telemetry Technician.
I don’t mind telling you that CREI

ECPD Accredited Technical Institute Curficufa @

Dept. 145-X 3224 - 16th Street, N.W., Washington 10, D. C.

Please send me without cost or obligation
describing your brand-new home study course

MAIL THIS COUPON FOR FREE BOOKLET!

CAPITOL RADIO ENGINEERING INSTITUTE

Technology
and your encouragement helped a
lot in getting this job.”—John S.
Treft, Box 133, Beulah, Mississippi
NOW ASSISTANT CHIEF ENGINEER OF
RADAR INSTRUMENTATION STATION . . .
“Five years ago I started to work

for my present employer as a Radio
Repairer and Installer. 1 also
started my CREI course at this
time. Three years later I was a
supervisory electronic engineer and

a year later I was promoted to the
position I now hold as assistant
chief engineer of a large radar in-
strumentation station at White
Sands Proving Grounds.” — Ralph

Leo Gagnon, 1255 Gardner Ave,,
Las Cruces, N. M.

If you have had a high school
education, and experience in elec-
tronics—and realize the need of
high-level technical knowledge to
make good in the better electronie
jobs — you can qualify for this
brand - new CREI Home Study
course. Write to Capitol Radio

g
t
1
i
3
]
1
]
i
]
]
)
1
]
1
]
1

Engineering Institute, Dept. 145-X
3224-16th St.,, N.W., Wash. 10, D. C.

AR W IR R s um ew et by sl we Wy e
To obtain fast, immediate
service and to avoid delay,
it is necessary that the
following information be
filled in:

Founded 1927 Employed By......cccovureeisneersonnne

Type of Present Work........... -

your brochure
in Automation

and Industrial Electronics Engineering Technology. E4zation:

Yrs. High School.... 1
1
NGOG g8t eeevbeveiresrotenTEencaeioesensesseneasesiresaseassssassoresass Age...ieinienn Other. ) :
1
1
Street B LT P T PR Electronics Experience.....e. t

City....... Zone........... State...eeeieinye

B

ONLY $I sqogm

Less than you pay for th
indmuuakcapa:l’lors

l|' SENCORE
l'w —

\
®

] See other SENCORE *@

ads in this issue. 4

I SERVICE INSTRUMENTS CORP. 121 Official Rd: » Addison, 1II,
L-----------------
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Model ES-102

Carry it anywhere — measures oaly ...
4% H X 4% W X 2%” D

1
S b i b3 = ey o8 e S DL B

EI.E(}TRUI.YTIC CAPACITORS s |

in Seconds! |

Merely select the electrolytic and substitute it. .

10 big electrolytics from 4 to 350 Mfd. to safely
substitute in any circuit from 2 to 450 volts.

.. COMPLETELY SAFE—no arc or spark when cons

necting or disconnecting.

... AUTOMATIC CAPACITOR DISCHARGE—within
NET] seconds after releasing fest switch by unique

G surge profector circuit.

NO CAPACITOR HEALING—surge protectar circuit

prevenls accidental healing of capacitar belng
“bridged” in service work.

----------------J
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YOU

last year alone! But—they're trickier than ever to service.
You've got transistor sets, FM .sets, printed circuit sets,
foreign sets. Here's a book that tells you how to handle any
and all of them quickly—easily—and profitably. Yes, you can
make money in the new radio revival. The author lists hun-
dreds of troubles alphabetically, gives you tips on spotting
and fixing all kinds of troubles in minutes. Four helpful

can make money
SERVICING RADIOS

Radio’s back—stronger than ever—over 12 million sets sold == .

sections—Receivers, Techniques, Servicing—and a selection

of charts for speedy servicing. Here's a book that will double
your radio servicing income in no time at all. Get your copy now.

HOW TO GET THIS $4.60 BOOK FOR ONLY $3.35

This brand-new book in a new beautifully designed hard-cover

edition is sold nationally for $4.60. But through the

G/L

TECHNICIANS' BOOK CLUB you can get it and others equally

valuable for only 8$3.35.

THE G/L TECHNICIANS'
BOOK CLUB
has helped thousands of

service technicians every-
where

* Llearn More
= Do Faster Servicing
* Earn More Money

* Save money on the books they
need to get ahead.

Here's how it can help youl

This unique club offers
deluxe hard-cover editions
of today’s best practical
servicing and theory books
by well known authors AT

A DISCOUNT OF 27%!
Through mass printing and
direct distribution we can
offer you these $4.60 books
AT THE WHOLESALE
PRICE OF $3.35 — and we
pay the postage!

How the Club Works

To enroll, select the book
you want on the coupon
below. SEND NO
MONEY. Please select
only one book! The one
you choose will be sent
to you on a No-Risk 10-
day inspection plan.

If you like the book keep
it and send us your re-

RAPID
RADIO REPAIR
By G. Warren Heath

author of Rapid TV Repair

224 pages. Deluxe gold

stamped hard cover.

List price $4.60

mittance. If vou don't
just send it back.

A new book is published
every three months—you
receive your personal
copy on the same No-
Risk inspection plan as
soon as it comes off the
press.

Keep only the books you
want—pay only for those
you keep.

You agree to take a mini-
mum of only 4 books —
over the whole enroll-
ment period. You may
cancel anytime after
that. No time limit — no
contract to sign.

If you prefer—select any one jof these books

Servicing Tronsistor Rodios—By Leonord D'Airo.
Techniques for servicing these tricky sets.

Oscilloscope Techniques—By Alfred Haos.
Photos of hundreds of scope patterns—and their sig-
nificance.

TV ond Rodio Tube Troubles—By Sol Heller.
New symptom analysis technique shows you how to
track down tube troubles in minutes.

Rapid TV Repoir—By G. Worren Heath.

How to get to the heart of tough TV troubles in min-
utes. Lists hundreds of troubles alphabetically—gives
causes, symptoms. cures. No theory—all practical data.
Time-saving trouble-shooting charts.

Servicing Color TY—By Robert G, Middleton.
Answers all your questions about chroma circults, matrix
testing, the flyhack system, test equipment and much

more. Helpful trouble-shooting charts.

SEND IN THIS COUPON TODAY
GERNSBACK LIBRARY, INC., Dept. 59C

154 West 14th St., New York 11, N.Y.

Enroll me in the G/L. TECHNICIANS’ BOOK CLUB.

Begin my membership with the book checked below.
Please check one only.

TV—It's o Cinch—By E. Aisberg.

All about TV theory #rom studio to picture tube. Writ-
ten in breezy conversational style illustrated with hun-
dreds of specially-drawn humorous sketches.

Servicing Record Chongers—By Horry Mileof.
Make extra money servicing changers.

The V.T.V.M.—By Rhys Somuel.

Get more out of this versatile instrument.

Sweep ond Marker Generators for Television
and Radio—By Robert G. Middleton.

A must for television serviecing.

Probes—By Bruno Zucconi and Mortin Clifford.
How to use probes for better servicing with today’s com-
plex test instruments.

The Oscilloscope—By George Zwick.

Are you getting full use of your ’scope? This book
shows you how!

i O rAPID RADIO O SERVICING COLOR TV

You have nothing to | o SERviCing BIHEV T v
. TRANSISTOR RADIOS O SWEEP AND MARKER

lose — everything to | O 0scilioscope (0 SERVICING RECORD
gain! Examine the | U Jy;04RAPI0 TUBE O PHOBEERS
boolis i /aur risk. ! O RAPID TV REPAIR 0 THE 0SCILLOSCOPE
Stoy aheod in STk Sep - E NAME e 32750 96 srad 6 G xrs pleasepnnt ..................... PRI .
uith the o ) C"’ff;g;;_ D Btreetssow i cuewaes s - B T . ol :
topics now in preporotion. ~‘: City.. State. .......... resw

.
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EXTRA LIFE FOR
DEFECTIVE POTS

Defective potentiometers are usually
open or very erratic near one end of the
resistance strip—ordinarily the low end.
This makes them useless as volume
controls. But there is still plenty of life
in the other end of the strip for experi-
mental work and some construction

3

projects. Simply cut the lug off the
defective end and use the other two
lugs to obtain a variable resistor.—

J. E. Pugh, Jr.
PENNY FOR YOUR TAPE

When I take my roll of electrician’s
tape from my toolkit to wrap some
wires, I don’t have to search in vain

to find the loose end. I keep a penny
under it so it’s always easy to find.
I don't have to fumble the tape around
to get hold of the end either.—J. C.
Alexander

RCA 7-TR-3 TAPE RECORDER

Under most recording conditions, it
is unnecessary to monitor the tape
recorder audibly while making a record-
ing. If a recording is being made from
a radio or phonograph, the program
can be audibly monitored from the loud-
speaker of that instrument. If a micro-

OUTPUT TRANS

GRN
BLUE
RED

oo

GRN
TO SPKRS
° ®
BLK

BLK

- ) AUX
SPKR
TO RECORD-PLAY SW, JACK

BREAK CKT AT_—7

2 POINTS MARKED X

©ADD 2 CONNECTIONS SHOWN BY HEAVY LINES
phone recording is being made, acoustie
feedback between the loudspeaker and
microphone must be avoided.

Where monitoring is necessary and
no other provision is available, the AUX
SPKR jack of model 7-TR-3 tape record-
ers may be rewired to permit the use
of headphones while recording. Note
that using an external speaker with

RADIO-ELECTRONICS
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'TV PICTURE TUBES'

At Lowest Prices

| 10BP4 _.$ 7.95 (7BP4 ..$10.95 2IAMP4 $19.95 |
f20P4 .. 895 17CP4 . 17.00 20ATP4 . 20.95
14B/CP4.. 9.95 I7GP4 .. 17.60 21AUP4 . 20.95
I16DP4 ... 14.95 17HP4 .. i3.60 21EP4 .. 14.95
I6EP4 . 15.90 I7LP4 .. 13.60 2IFP4 .. 15.95
16GP4 1590 17QP4 . 11.95 21wP4 . 17.30 I
g I6KP4 . 10.95 17TP4 . 1930 20YP4 .. 15.95
16LPI . 10.95 19AP4 ... 19.30 2I1ZP4 .. 14.95
I6RP4 .. 10.95 20CP4 ... 13.90 24CP4 .. 23.05
I6WP4 . 15.20 20HP4 .. 17.95 24DP4 .. 26.95
Ii67Pa 10.95 21AP3 .. 22.10 27EP4 .. 39.95 |
J 7AVP . 1520 21ALP . 20,95 27RPS ... 39A95I

1 year warranty

I\Iumm:zed Tubes $5.00 more than above prices. I
include the return of an acceptable similar
tul)t. under vacuum. These tubes are manufactured
from reprocessed used glass bulbs. All parts and
I materials including the electron gun are brand new.
ALL PRICES FOB CHICAGO, ILLINOIS. I
posit required, when old tube is not
u turned, refundable at time of return. 250% I
dc 2posit required on COD  shipments, Old
l ubes must be returned prepaid. Tubes I
=l ipped Rail Express.

WRITE FOR COMPLETE LIST.

1
¥ —PIGTURE TUBE OUTLET—1

1 3032 Milwaukee Ave., Chicago 18, 11, 1
Dickens 2-2048 ]

| BUY DIRECT FROM YOUR FAVORITE DEALFT

BALANCE YOUR STEREO

INIQUE INSTRUMENT enables balancing of ony ENTIRE stereo

cord system, INCLUDING PICKUP, for LOUDNESS and TONE.
NO slectrical CONNECTIONS to make. ANYONE con use it for
BETTER STEREO. Performs as stoted or money refunded. Send
5 bol. $6.95 COD or shipped postpaid for $8.95

NEWBURY ENGINEERING €O. oriororn v

NEW ALNICO GENERATOR $4.95!

With 40 ft. of wire and
NEW telephone bell (Gov't
Surplus). Crank Forward to
generate up to 90 volts {will
i.  ring bell). Valued at more
¥ than $15.00. All shipments
FOB Waymart. Send orders
and inquiries to:

SURPLUS SAVING CENTER
120 South Street, waymart, Pa.

Dept. S-RE,

Amperex

TUBES
Hi Fi—Transmitting—Spec. Purpose
O PHILIPS—VYALYO
Bscro NORELCO PRODUCTS

ATTRACTIVE PRICES!
ELECTRONIC SUPPLY CORP.
41-08 Greenpoint Ave., Long Island City, N.Y.

TAPE REGORDERS

HI-FI COMPONENTS
SLEEP LEARN KITS

MERITAPE UNUSUAL
Low cost, high VALUES
Y\ quality recording FREE
= = tape, in boxes or cans. | 1959 CATALOG

MAY, 1959

DRESSNER, 69-02RE 174 St., Flushing 65, N.Y.

TRY THIS ONE (Continued)
|
this revised connection will change the
recording characteristics and lower the
recording sensitivity. This may or may
not be objectionable—RCA Radio and
Vietrola Service Tips

TOOLBOX STORAGE KINK

Don’t let that unused space in the
lid of your toolbox go to waste. Drill a
couple of small holes near either end

| and attach a screen-door spring to the |
underside. Now you can use this addi-
tional space for storing of sandpaper

| packs, diagrams, service data or other

small items.—John A. Comnstock

INEXPENSIVE
BATTERY CONNECTORS

When working with battery-powered
equipment, and especially with transis-
tors, flashlight cells provide an excellent
voltage source for the experimenter.
However, the big problem is how to
make connections to the cells since
soldering is not recommended.

For the positive terminal connector
use a Y% -inch grid eap (for octal tubes)
on C cells and a 3%-inch grid cap (for

| glass tubes) on D cells. These grid
caps cost only pennies and are just
the right size to give a snug fit over
the positive terminal of the cell.

For the negative connector cut a strip
of .020-inch metal to about 3/16 x 3
inch. The lid from an ordinary tin can
is just about the right thickness. Smooth
the edges with a file and solder it to
the negative lead from the equipment.
Then slip this strip between the card-
board sleeve and the cell case. The
equipment can be turned on now. ‘

These connectors can also be used
to connect any number of flashlight
cells together, either in series or paral-
lel.—James E. Pugh, Jr.

| EASILY MADE TEST PRODS

| Need a pair of test prods? Here’s how |
vou can make them easily from some
heavy-gauge insulated solid copper wire
plastic tubing. First, select a piece of |
heavy-gauge insulated solid copper wire
and a length of plastic tubing that will

STRANDED WIRE

SOLDERED

PLASTIC
TUBING. 5

r'd
5" HEAVY COPPER WIRE l

FILED ‘
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FM ANTENNA

with New Offset Clamp
Mounts on Same Mast

as TV Antenna

New Offset Mount
Bright Gold Anodized

New
WINEGARD

“Turnstile” GETS
100-MILE FM
RECEPTION

Non-directional . ..
no rotor needed
With most T'V antennas

you cannot get good FM > j
reception. That’s because TV
antennas REDUCE FM signal

to shut out "M interference on TV.
Get clear FM reception up to 100
miles with the sensitive new
Winegard ‘“‘Turnstile”” M antenna.
Two antennas give 409, power
increase over single antenna.

Has unique offset mount—installs
quickly on same mast with TV
antenna. Perfect 300-ohm impedance.
Weatherized—non-corrosive, bright
gold anodized finish. Send for

free literature.

Powerful
FM RECEPTION-
200 MILES PLUS!

New 6 and 12 element directional
Winegard YAGI FM antennas.
Use single bay or stacked

for extra power.

Write today to:

& Winegard Co.

3013-5 Scotten, Burlington, lowa
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~—"“TAB" Tubes Tested, Inspected, Boxedj
Six Months Guurunfee" No Rejectsl

NEW & Used Gov't & Mfgrs. Surplus!

Orders 810 or more, Receiving tyves onty ppd, AS atates
6 85

0a2 .80168J6 .72/12A .59 1 .00
082 72.68K7 .99/12aT7 89 11726 1.10
oc3a 84'68L7 1.95 12AUG6 .63 4-65a 16.00
003 .80 68N6  1.08,12AU7 .69 2021 ‘a8
024 50 6BQ6 1.19 12aX7 .79/3023 5.00
147 1.00 6827  1.25 128A6 .G63(717a 5/81
183 78 6Ca L49D/128A7  (99|a- 29.00
185 78 6C5 689 12806 .59/4-250 35.00
1sa 78, 6CB 80|12BE6 39/4€27 7.00
1Ta 78 6CD6 10/12BF6 .30/4PR60 20.50
nvd 2ic for Catalog!
1Ua  4/3)1/6HE .50 12BH7 .99 4X150 7.350
1us 89 6J5 .59(128Y7 1.00 ax250 35.00
1X2A .88 6J6 .59(12827 .99/4X500 28.00
3Q4 88,6K6 .59/12CUG6 1.45|58P1 4.98
3qs5 86/6K7 .79(12SA7 1.29/58P4 4.98
3sa 68/ 6L6 1.19[128G7 89357 4.00
3va 654 (50/125M7 89/100Y 7.00
SR4 1.25/658 912547  .75/250T 20.00
Sv4a 508 6SA7 .60 125K7 94 388A .00
sva 80|6SB7  1.19 125Q7 96(4168  16.00
Wanted Su'plul Etectronics from sehools & U
sv3 39 6s -89 138C6  2.13:450T 43.00
6AB4 139 6367 .79 1 80 1.29
6ACT 79 6SH7 .69 2saqs i :m A 1
8AG7 .89 6547 .60 25L6 09
8ANE 109 65K .72 25wa .77 4. 400A4"’ o9
8AKS .69 6SL 8912525 72 81 3.00
6ALS 59 6SN7  2/%11252¢6 RERY 3.00
6AQ5 .88 65Q 74 EL34  3.40 813 $.00
6AS7  3.00/6SR7 79/ €EL37  2.40 814 2.45
6AT6 9 678 8 3sL .39 815 3.85
u.n.:.d 206 iabes? Top £ 88 Paid
6AU4  1.20 6 .98 35wW4 52 8298 8.00
6AUS 1.9 eve 1.30 35Y4 89 8324  7.00
6AUS 89 6W4 79 3525 80 866A  1.753
6AX4 70,6Wé 80 .50A5 .69 6146  4.00
6BAG 59 6X4 30 5085 .69 5879  1.20
6BA7  1.00 6XS5 49 50CS .89 5881 2.70
68D6 avieYe 89/ 50L6 8965 390
6BES 38(7 .89|KT66 3.208(5842 11.00
B8BGS6 1.50 12AL5 .539|75 89 5854 1.00
6BHE .79l124Q5 75(80 95894 12.00

TUBES WANTED! WE BUY! SELL & TRADE!
NEW "'TEKSEL'' SELENIUM RECTIFIERS

FULL WAVE BRIDGE RECTIFIERS. OVE VEAR GTD'
AMP, 8v 36VAC  72VAC  144VaC
CONT. 14VDC 28VDC 56vDC 118vDC
1AMP |S 1.30| S 2.00 S 4.90 $ 9.45
2amp 2.15 3.00 6.25/ 12.30
3amp ‘ 2.90 4.00 8.60/ 16.75
6AMP 415 8.00/ 18.75  36.13
10AMP 6.10 12.15 26 48.90
15AMP S50, 13.06, 6.0 66.60
23AMP | 1500 20.45 57.50 108.45

NEW SILICON 500MA/100°C/280VAC
/400 Rectifier H'mt Sealed. $1.50

a,s ffor $6.50, 40 for S48, 100/5108. M

NEW Selenium Rodio & TV Rectifiersl GTD.

85Ma 48¢, @ 6 for $2; lOOMa O¢ 2,38,
200’580; 250Mm. ¢ 7, 100/$60; 300Ma
88¢, @ 0158. 100/%70; GOOMa $1.10 10/%10,

100/%90; s00 5 90.
Orden of 810 or More. Pouvaid 48 states!

TRANSISTORIZED “TABSTAT" I(lt
t;_r buiit hi-efficleney DC To DC |

oVvDC
'I.l_b‘)\lyl Lt oul.put 450&TAP 230-
D
Watts sotn omuenry Ripple 6""7

Low ldle” current IAMP silicon
rectifiers. oll condensers toroid
transf. fused & short circult proof.
Regzulation 507 at zdloIOO‘Vn o:l(l”
Small in size! Quiet! Light Wat!
Lo-priced GTO *TABSTAT *

TRi245CB built $35.
Pre-Assembied U-Build kit Tl!l245Ch ONLY $30.
for 250v @ 100 ma Tr 1225 CB

KITS! *'TAB'* THE BEST KITS!

All Kite Contain Mow Popular Valuas & vxm-

Kit Eng. Parallel Rules Kit 5 Sub-Min Tu

Kit 35 Preelslon Resistors | Kit 30 Standow ‘nsulators
Kit 10 Switche Kit 38 Power Resistors
Kit 78 Resistors 44 /1/2w | Kit 73 Mica Condensers
Kit 150 Carbon Resistors Kit 5 Crystal Dlodes

Kit 25 Panel Lam | Kit 100 Fuses. Assorted
Kit 12 Electrolyllc Cond’s | Kit 100 Ceramic Condsr.
Kit 18 Volume Controls Kit 50 Coil Forms

Kit 56 Tube Sockets Kit 5 FT243 Xtal Holders
Kit 68 Tubular Condensers | Kit 85 inductors & Colls
Kit 500 Lugs & Eyele Kit 5 microswitches

Kit 10 Bathtub O Cond's | Kit 10 Wheat Lamps

Kit S Ibs. 5urnvlse Pchg.  Kit 3 Transistor Ximrs
Kit 10 Xmttr Mica Condsr. | Kit 8 Xtal Osc-Bianks

Kit Giyptal & Cement Kit 4 Asstd Rectiiers

Kit hone/Pateh Ximrs Kit 5-UG . onnectors

Kit 4 AN/Reflector Lites Kit 100 Self/Tap Screws
Kit 6 tnsitd Tuning Tools Kit 8x25 Ft Hookup Wire
Kit 8 AN plugs & cnnctrs  Kit 2 Veeder Counters
Kit 3 Searchlights Kit 2—Computer Torolds
Kit circular silde Rule Kit 8 Pc. Nut Driver Set
Kit 12 Aigtr Clip Asst'd,  Klit ngh Gain XTAL Mike
Kit 2 Bhite Pnis 6x12~ Kit S Jeweler Screwdr'v's
Kit 8 Pcs. wrench Set | it & ea. Phono Plgs. Jaks
BUY 10 KITS—GET ONE FREEIEACH 1T 99¢

BATTERY CMARGER KIT 1 to 4
Amps. Charges 8 & 12 Volt Batteries.
KIT BCK612 $6, Rulit BCB612 $7.90

BARGAINS—''TAB'* FOR BEST BUYS!!|
PANEL 11x12x.062 for Print CKT,/Cu. CLAD
IRISH TAPE 1200 MiQity Gtd. It

o,
IRISH ‘'MYLAR'' 2400ft,/7" Best QII’Y 54 49 3 %12
57 USN-MUMETAL SCOPE SHIELD Reg $32. . .34

NEW VARIAC: or equiv 0-135V /7.5 Amp. $15. 30
NEW VARIAC or equiv O-IJSV’J Amp. .$10.6
NEW VANIACS" or equiv 0.135V/1.25 Amp....57. 25

RF.MTR G.E. ' 47SMa&SAmp Dual T c sS4
D.C. METER One Ma, 4~ - 55@ 2'0' SR

Hvy Duty 115V /60Cy Selsyns tor SO
“‘MILLER'' 2.5Mh/2.5&5Mtr RF Ch for $1
BCE96/3 to 4 Mc's XMTR GOOD CONDITION $5.95
AN-ARR 2/RCVR as is.good for parts $1.59
RDZ USN 200-400Mcs RCVR, No Tubes. - $2S

BC221 Freq Mtr—Good Cond $90
BC312 Rcvr—Good Cond. 583
BC779 Super-Pro Revr Gud Cnd, $95
ART13 USN. Air Multiband Xmtr. ... ... . . 559
YsS34AP W.E. Precision Scope.. 69

NEW DC POWER for TRANSISTORS'I

New low-.cost 253 volt gne amp filtered
104 ﬂlpplo Power Supply. Same as
specitied in Transistor Manuals G.E.
CA, CBS. [deal for powering tran-
sistor clreuits, rugged & small in sizel
Preansembled it U-build nz:svmcx
$10, or assembied B23VIACB $1

TERMS: Money Back Guaranteel
m

66 7 Qur 1atn year. $3 order
C. Add -hpg charges
nr lnr c 0 . 28504 ep. Prices
shown subject to chan
111-GH LIBERTY ST., N.Y. 6, N.
Send ¢6¢ for L‘uldoy

b PHONE: RECTOR 2:6245
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TRY THIS ONE (Confinued)

fit snugly over the wire. Cut the wire
and tubing into 5-inch lengths. Solder
a longer piece (about 3 or 4 feet) of
insulated stranded wire to each solid
piece for test leads. Next, place some
service cement on the solid wires and
insert them into the lengths of tubing
with 1 inch of the solid wire extending
from the business end of each prod.
Then cut the insulation from the short
extending wire and file the end to a
point. Finally, fasten the desired type
of clips or connectors to the opposite
ends of the test leads and the prods are
ready for use.—Scott Mack

HIGH-VOLTAGE GLOVES

When I have to reach into the high-
voltage circuit of a TV set to remove
tubes or discharge capacitors, I find it
wise to wear rubber gloves to avoid

getting bitten by the high voltage.
When rubber gloves aren’t available,
I ask the customer to lend me a plastic
food bag. Although the bags are only a
few thousandths of an inch thick, I
find that they can save you from receiv-
ing an uncomfortable shock that could
prove fatal.—A. J. Stockton

TRANSISTOR KINK

Electronic experimenters who use
transistors to build one circuit, then
tear it down to build another and so on,
soon find that their transistors are not
built to take that sort of harsh punish-
ment. Excessive heating of the leads
while soldering and unsoldering them
eventually destroys the inner elements.
To prevent this, the experimenter should
wire his transistors into the bases of
old octal tubes and make them into
convenient plug-in units. (Two tran-
sistors can be wired into one base.)
This arrangement extends the compo-
nent’s life, saves money and is con-
venient too.—J. C. Compton END

“Everyone looks like this,”

WWW.americanradiohistorv.com

OPPORTUNITY ADLETS

ates—50¢ per word (including name, address and
Inmnls). Minimum ad 10 words. Cash must accom-
pany alt ads except those Dlaced by accredited agen-
cles. Discount., {09 for 12 consccutive issues. Mis-
teading or ohjectionahle ads no! accented. Cooy for
July issue must reach us before May 15, 1959

RADIO-ELECTRONICS,
154 West 14 St., New York 11, N. Y,

INVENTORS—Save! Anply for Patent yourself, New Kit
makes it  easy. Free Remstrnhon Form™. MISS
CL\lRl{lu \RDU\ 806 Wm. Penn Annex, Philadel-
phia 5, Penna.

HIGH-FIDELITY SPEAKERS REPAIRED. AMPRITE
SpeukerSOServlco. 70 Vesey St., New York 7, N.Y.
BA 7-2580.

CASH_PA1D! Sell your surplus electronic tubes. Want
unused, clean transmitting, special purpose, receiving.
TV types. magnetrons, klystrons, broadecast, ete. Also
want military & commerclal lab test and eommunications
gear. We swap 0o, for tubes or choice equipment. Send
specific details in first letter. For a fair deal write, wire
or telephone: BARRY, 512 Broadway, New York 12,
N.Y. Walker 5-7000.

RECORDERS, Hi-Fi, Tapes. Free Wholesale C.nﬂouue
CARSTON, 215-T Fast 88th St., New York 28. N.Y.

STEREO TAPE RENTALS. For the very best at lowest
prices. Write CALIFORNIA TAPED MUSIC ASSN..
763 El Camino Real, Redwood City, Calif.

DISCOUNTS UP TO 50% on Hi-Fi amplifiers, tuners,
speakers, tape recorders. Individual quotations only. no
catalogs. CLASSIFIED I11-FI EXCHANGE, 2375 East
65th Street, Brookiyn 34, N.Y.

CRYSTAL Radio Kit $1: Preassembled $1.25: Phone
$L75: Catalog. CLEARCO CRYSTAL COMPANY, 2986
No. 4th. Milwaukee 12, \Wisconsin

LABORATORY QUALITY equipment and M:Ihnry Sur-
plus Ilectronics bought, sold. ENGINEERING ASSO-
CIATES. 434 Patterson Road. Dayton 9, Ohio.

ALL MAKES OF ELECTRICAL INSTRUMENTS AND
TESTING equipment repaired. HAZELTON INSTRU-
MENT Co., 128 Liberty Street. New York. N.Y.

TV AND RADIO SCHEMATICS. Send miodel number
and $1 for each TV. 75¢ for radio. STE\'E STECKLER,
1648 Dahill Road, Urooklyn 23, N.

PROFESSIONAL H1-Fi REPAIRS. New precision meth-
od restores pn‘ak performance inexpensively. Laboratory
test report included. Bring or ship defective components
to BREMY hLL(‘T!(O\lCS 394 East 18th Street. ’ater-
son 4. N.J, Tel. LAmbert 5-1191.

CAMERA Rvpa\rmen greatly needed! You ecan tearn
manufacturers’ service methods at home. In your spare
time! Free, big [llustrated book tells how! Write today.
NATIONAL CAMERA REPAIR SCIOOL. Dept. RE-5.
Englewood. Colorado.

PROFESSIONAL FElectronic Projects—Organs, Timers,
Intercoms, Counters, etc. $1 each. List Free. PARKS,
Box 1665. Lake Clty Station. Seattle 55. \Wash,

TAKE MAGAZINE SUBSCRIPTIONS. Good Profits.
S};eclul Offers. CASSELL AGENCY. Boynton Beach 25,
Fla.

DIAGRAMS FOR REPAIRING RADIOS $1. Tele-

glsmn }{ Give make, Model. DALE CO. 319 West l4th
t.

CIVIL, SERVICE JOBS -mechanical, clerical, profession-
al. List £1. CIVII, SERVICE BULLETIN, 115D Hay-
path Road, Plainview, N.Y,

DIAGRAMS FOIR REPAIRING RADIOS $1. Television
$2. Give make, Modet. DIAGIK AM SERVICE, Box
672-RE, ilarttord I, Conn

U. NAVY's new excelient publications: BASIC ELEC
TlthlTY 684 pages, §2.25; BASIC ELECTRONICSN,
728 pages, $2.25. l'ost puld. no C.0.D.'s. FOSTER'S,
Box 703, Silver Spring, Maryland.

UNUSUAL VALUES.
recorders. Free catalog RE. STEREQ CENTER,
35 St., New York 1, N. Y.

HI-Fi components, tapes and tape
51 W,

SONGIPOEMS and LYRICS WANTED! Mall to: TIN
PAN ALLEY, INC. 1650 Broudway. New York 19, N. Y.

HI-FI CONVERTER. Console sound from your radio,
television set, or record player, with new speaker
system kit. Write tor free folder. WINDHAVEN RADIO,
Box 14k-74, Baroda, Mich.

RUBBER STAMPS, 5¢ brings special offer, styles, prices.
KLIFFARNS, 1109R Falrmont, Manitowoe, Wisconsin.

2§10 RADIO PACKAGE or Electron Tube I'ackage $4.
MASTER KIT COMPANY, Rox 206, Belleville, Untario,

PRACTICAL SERVICING—Closed Circult TV—Theatre
Sound System—In Binder—$3 yearly, WESLEY TROUT,
ENGINEER, Box 575, Enld, Oklahoma.

RADIO-ELECTRONICS
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STEREO SOUND
Patent No. 2,792,449

Allerico Bortini, New York, N. Y,

In this stereo system, sounds are recorded on a
time-shared basis., The diagram shows a trinau-
ral setup. The three microphone signals are
amplified separately. All amplifiers are normally
blocked. Generator A unblocks channel A for

CHANNEL A

generator is filtered and delivered to channel C,
where the sync pulses are superimposed on this
channel's audio signal.

A similar arrangement is required for play-
back. The recorded pulses trigger one of the

MIKE
™~

u)::

PREAMP

- -y —
KEYER AUDIO AMPL
— ] ——

RECORDING DEVICE
1

1 —
B  CHANNEL 8 .'
[ [-{ﬁj‘_: KEYER avoio awee = A
L I__ -
R '
- CHANNEL C i
I AUDIO AMPL il

= PREAMP KEYER
'H_’T I

-

|
‘_i»GENI

one-third the total time, then B is unblocked by
generator B, and so on. Thus all three audio sig-
nals can be recorded on a single tape or disc
channel like monophonic sound.

An external timing source trigzgers generator
A periodically. Note that the output from this

ey 10110
- —*—0-4 A
TIMING PULSE : OUTPUT GEN
A

l

|
| I LGAT:NG
— L [ PULSES

OUTPUT GEN
B

n

generators, the others then operating in sequence
automatically. The recorded audio is switched
and distributed to the proper amplifier channels
and speakers. Of course the switching frequency
must be high enough so that the listener does
not hear interruptions in the audio signal.

OUTPUT GEN

IMPROVED AVC

Patent No. 2,848,603
John B. Schultz, Glenolden, Pa. (4ssigned 10 RCA)

This is an example of a slight circuit change
that results in considerably improved perform-
ance. The ave voltage from a diode in a trans-
istor radio is commonly applied between base
and ground of an if stage. Here the dc is con-
nected petween base and emitter (points A and

B). Thus the emitter resistor (R) cannot offer
degenerative feedback to weaken ave action.
A typical transistor-radio if strip is shown in

the diagram. Gain is controlled more effectively |

when signals are weak, especially below 1,000
4V per meter.

2NI39 ) IN295
2N139 2ND IF o DET,AVC
IST IF §  AMPL T = |
AMPL r S ié
B e e 3.3K i ] :
FROM
MIXER %{ A ‘ i3
'IT—§L2K _I_
i : T S— 47on§
: B Wi
N STk
RS 3.9K = =
9V
* ~ 5K—r = = +
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www americanradiohistorv. com

|

A happier
solution is
EMC TEST
EQUIPMENT

... finest
precision
instruments

at the lowest
possible prices!

Mode! 102 Volometer

Features a 3% ", 2% accurate—800 microamperes
D'arsonval-type plastic front meter with 3 AC current
ranges; and the same zero adjustment for both
resistance ranges. Specifications AC voltage—
!5 Ranges: 0 to 12-120-600-1200-3000 voits. OC Voit.
age—5 Ranges: 0 to 6-60-300-600-3000 volts. AC Cur-
rent—3 Ranges: 0 to 30-150-600 ma. OC Current—4
Ranges: 0 to 6-30-130 ma. 0 to 1.2 amps. Two Resist.
ance Ranges: 0 to 1000 ohms, 0 to 1 megohms. Model
:(02.$w;.slo Ib. 5 0z. Size: 3% x 6% x 27, $14.90;

it, $12.50.

Mode! 204 Tube-Battery-Ohm
Capacity Tester

Emission tube tester. Completely
flexible switching arrangement
Checks batteries under rated load
on “reject-good” scaie. Checks con-
denser teakage to 1 meg. Checks
resistance up to 4 megs. Checks
capacity from .01 to ! mfd. Model
204P, illustrated. $55.30. Model
CRA, Cathode ray tube adaptor,
$4.50.

Model 700 RF-AF Crystal

Marker TV Bar-Generator

Complete coverage from 18 cycles to 108
s megacycles on fundamentals. Bar generator
i for TV adfustment with a variable number
{ of bars available for horizontal or vertical

alignment. Square wave generator to 20
5 kilocycles. Wien Bridge AF oscillator with
sine wave output from 18 cycles to 300
kilocyctes. Crystal marker and amplitude
control. Individually tuned cods. Constant
RF output impedance. Stepped RF atteny.
ator. Variable percentage of modulation.
Model 700 p— e $551G

!

- Py
Model 205 Tube Tester

Uses standard emission test. Tests
all tubes including Noval and sub-
miniatures. Cumpletelg flexible
switching arrangement. Checks for
shorts, leakages and opens.

Mode! 205P, Hand rubbed oak car-
tying case, $47.50 (iflustrated); Kit,
$36.20. Model CRA, Cathode ray
tube adaptor, $4.50.

Model 104 Volometer

Features a.4%2", 50 microampere meter, with 3
AC current ranges and 3 resistance ranges to 20
megohms. Specifications . . . DC Voitage: 5 ranges
(20,000 ohms per volt): 0 to 6-£60-300-600-3000
volts. AC Voitage: 5 ranges (1,000 ohms per volt.
0 to 6-560-300-600-3000 volts. DC Current — 3
Ranges: 0 to 6-60-600 ma. AC Current—3 Ranges:
0 to 30-300 ma. 0 to 3 amps. 3 Resistance Ranges:
0 to 20K, 0 to 200K. O to 20 megs. 5 DB Ranges:
—4 to +67 DB. Model 104, with carrying strap:
Wt. 2 Ibs. 5 0z, Size: 5% " x 6% " x 2%, $26.95;
Kit, $19.95." model HVT, 30.000 volt probe for
Model 104, $7.95.

o

----?-7--

Electronic Measurements Corp.

EMC 625 B'way, New York 12, N. Y.

Ex. Dept. 431 Greenwich St., New York 13, N. Y. #

. Y - > - 2 5 0 O o o 0
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Yes, tell me more, send me FREE—a detailed :
catalog of the complete EMC line. RE-59 ’
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CONCERT
"k MODEL
¥r TWO FULL SIZE PIPE-ORGAN MANUALS,
122 KEYS

OCCUPIES 3'5” x 477 FLOOR SPACE

26 STOPS AND COUPLERS

32 BASS PEDALS

ASSEMBLED CONSOLE

CONFORMS TO AMERICAN GUILD OF
ORGANISTS SPECIFICATIONS FOR PIPE

w

s

%

w

%
ORGANS

¥r COMPLETE STEP-BY-STEP INSTRUCTIONS

SCHOBER KITS ALL OVER THE WORLD

NOW 2 ASSEMBLE-IT-YOURSELF
Sehober ELECTRONIC ORGANS

Now you can afford an electronic organ. Whether you choose
the full Concert model or the smaller Consolette, you have an organ
equal to any made by the foremost manufacturers. In addition, you save
over Y the cost because you assemble it yourself...and you enjoy the
thrill of achievement. Too, you purchase each kit only when you are ready for it.

2 different MODELS
2 different SIZES
2 different PRICES

10" LP RECORD DEMONSTRATING BOTH MODELS
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE

FREE NEW 1959 EDITION OF 16 PAGE JLLUSTRATED BOOKLET ON REQUEST
Write Now — See What Fine Instruments You Get At Such Great Savings
The SCHOBER ORGAN Corporation « 2248-8 BROADWAY ¢ NEW YORK 24, N.Y.

SAVE HALF

NO SPECIAL SKILLS
PAY KIT-BY-KIT

CONSOLETTE °
MODEL

OCCUPIES ONLY 2’ x 3'2” FLOOR SPACE

TWO FULL SI1ZE PIPE-ORGAN MANUALS,
122 KEYS

22 STOPS — ABOVE-KEYBOARD TABS

13 HEEL-AND-TOE BASS PEDALS

7 FCUPLSL OCTAVES OF TONE (DOWN TO 32

BUILT-IN SPEAKERS OPTIONAL
ASSEMBLED CONSOLE

vy COMPLETE STEP-BY-STEP INSTRUCTIONS

¥y.Designed by Richard H. Dorf.

»

THE
ARM
THAT

CONTROLS i

everything:

esL Gyro | @  balance

Provides cleaner lows, better highs. Increases
stylus and record life. Perfect stylus contact with
both sides of record groove regardless of turn-
table leveling. Approved by the Higlh Fidelity
Consumer’s Bureau of Standards. Ouly $3 4.95.

FOR LISTENING AT ITS BEST

Electro-Sonic
Laboratories, Inc.
Dept E + 35-54 36th St - Long Island City 6, NY
PS: The new ESL Gyro/jewel electrodynamic stereo
cartridge is years ahead in performance. Only $64.95.
126

~ PUT YOUR
OSCILLOSCOPE
TO WORK!

Learn to use the handiest
service instrument of all!

Dust off that oscilloscope of
vours! Put it to work tully on
the dozens of jobs it can do
better than any other service
instimment.

Handle jobs twice as fast—and
lots more profitablv!

This big hook, MODERN 0S-
CILLOSCOPES AND THEIR
USES shows you how . . . in
2 way you ean really under
stand. Clearly and simply. it ex-
plains exact!v where and how
to use Your ‘scope on all types of
AM, TPM, and TV service . .
from troubleshooting to set re-
aligning and everything in he-
v theory. You

nections; how to adjust circuit
components; how to set the
controls; and how (o analyze
patterns fast and right! New

section even covers quantitative
meagurements—the stickest method of
- locating many color TV trouhles and
aligning sets properly. Ilas 326 pages and 370 clear
pictures in¢luding many pattern bhotos.

Practice from it 10 days at our risk!

= =""""10-DAY FREE EXAMINATIONI"——™

Dept. RE-59, RINEHART & CO., Inc. I
232 Madisan Ave., New York 16, N. Y. I
Send MODERN OSCILLOSCOPES AND THEIR USES I
for 10-day FREE EXAMINATION. If I declde to keep
book, I will then send you 36.50 plus a few cents I
Postage in full payment. If not, I will return book I
postpaid and owe you nothing. |

City, Zone, State. i I
QUTSIDE U.8.4.—Cash with order only. Price $7.00. Money back I
if book iz returned in 10 daya.

f———————————
z
&
3
5
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PATENTS (Continued)

ELECTRONIC CHAUFFEUR

Patent No. 2,847,080

Viadimir K. Zworykin, Leslie E. Flory and
Winthrop 8. Pike, Princeton, N. J. (Assigned to
RCA4)

This electronic brain can take over the tedious
job of controlling a ecar on a busy highway. It
automatically steers around stalled cars. When
desired, the driver can switch from '‘automatic™
to “manual” to assume full control himself.

A transistor oscillator and associated radiating
antenna are mounted along the road at intervals
(or blocks) of about 15 feet. Each oscillator is
powered by a capacitor which remains uncharged
until a car enters that particular block and

DIRECTION OF TRAVEL
< OF MOVING VEHICLE

Lt ANT ___
g, 1,1 Nt '_rm_‘
cl
(——T —i— —A—
0sC 0sc = 0scC
.[cz = | ]. | |
| I .
POWER | | X
detunes the antenna. For example, C2 (see

diagram) is normally uncharged so its oscillator
does not function. When a car moves under its
antenna it detunes the tank L1, Cl. Due to
lowered tank impedance, C2 can charge from the
high-frequency supply line placed along the
road.

Each controlled car contains two sensing coils
which receive equal but opposite voltages from
the antennas, so long as the car is on course.
If it deviates, a voltage energizes a polarized
relay to correct the steering.

If a ear stalls in any given bloek, that par-
ticular oscillator generates a warning signal as
previously explained. This works a mechanical
device which steers approaching vehieles from
the main road to a passing lane, returning it
when the main road is clear.

Other features are explained in the patent.

VOLTAGE REGULATOR
Patent No. 2,828,463

Floyd A. Baker. Baltimore, and Benjamin C.
McLeod, Caronsville, Md. (Assigned to Westing-
house Electric Corp., E. Piusburgh, Pa.)

This device needs no moving parts, tubes or
transistors (see Fig. 1). [, is a saturating re-
actor. When the ac input exceeds a predeter-
mined minimum. L saturates and its impedance
falls to nearly zero. At this time, R limits the

R

FL[T_ _ﬁu [ []_
El | £2 _LOAD'
1 L*"; l T

high current and prevents overloading trans-
former T

The waveform curves (Fig. 2) show the input
signal (E1) and the output (E2). At satura-
tion the output drops sharply.

When the input rises above its normal aver-
age, saturation comes earlier. Conversely, with
low input, saturation is delayed. Thus the
average output tends to remain constant. T
matches and isolates the load. Note that de in
the output cannot affect regulation since T is not
a saturating coil. END

RADIO-ELECTRONICS
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ANOTHER GREAT

TRIOD

TV ANTENNA FEATURE

wing dipole and

wing director

b o Fe Y e |

Today's most powerful combination.
The Wing Dipole contains 3 active
elements on the highs, forward Vee
1o the low band section, plus inte-
grated director. The Wing Director
obtains maximum resuvits from the
Wing Dipole.

Just one of the features that makes Trioc the
most advanced TV Antennas in the world.
Choose from Trio's complete Zephyr and
Color Series Antennas.

GRIGGSVILLE, ILLINOIS

UTUTE PAp

e .out SOIDER,,,

Has ,

E-Z-Hook 1001 Uses!
“SUB™
Connectors

Connect a
speaker, or

Substitute a "i
e transformer

e capucitor

e resistor, o1

I In Seconds:?
g S

* Makes connections lnslanllv'
% Won't pull off!
% Insures positive contact!

S(IIIFS tinte, money and parts in serwicing,

experimenting, instructing and production.

—~ E-Z-HOOK SUB —

No. 7.1 SUB...Only 69 a.
Six Colors'-for Easy Lead .Identification
ST ORDER THROUGH YOUR
;@*‘ Pl’o PARTS DISTRIBUTOR
S Sem Y
w E-Z-HOOK TEST PRODUCTS
. / Dept. -5, 1536 Woodburn Ave.
‘\'; “Covington, Ky.

'L‘)_L’A---------;
Canadian Rep: Len Finkler, Ltd., Toronto, Ont.

MAY, K 1959

SIS

PEOPLE

Cornell-Dubilier Electric Corp., South
Plainfield, N. J. is offering distributors
a new metal capacitor storage cabinet.
Called the C-D Twin Treasure Chests,
the combination display-storage cabi-
nets accommodate a generous stock of

Preferred-type twist prong capacitors
as well as Blue Beaver electrolytics and
PM Mylar tubulars. The chest is firee
with the purchase of the complete ca-
pacitor assortment.

ORRadio Industries, Inc., Opelika,
Ala., designed a new convenient pack-
age for clubs or individuals who want
to maintain correspondence by tape.

The new Irish tape correspondence pack
consists of five 3-inch reels in a con-
venient sleeve wrapper for easy mail-
ing.

Rear Admiral > b
Frederick J. Bell,

USN (Ret.), was /
elected senior vice f -
president — indus- L ¥

trial relations, Syl-
vania Electric
Products, New |
York. He comes to
Sylvania from the National Automobile

Dealers Association, where he was
executive vice president for the past 5
years.

Richard E. Krafve was elected group
vice president, commercial, for Ray-
theon Manufacturing Co., Waltham,
Mass., following his resignation as a
vice president of Ford Motor Co.

www americanradiohistorv. com

| “ON E DOI-I-ARbuys

As much as $I5 worth — Everything Brand New
and sold to you with a money back guarantee.

DEDUCT 10% ON ANY ORDER

OF 510 OR OVER
Plus a FREE SURPRISE PACKAGE

] $15 - ""JACKPOT" TELEVISION PARTS.....
4 - RCA ;1U4 TUBES =« .
5 - KENRAD TUBES 12847 total list price $16
{7 20 = ASSORTED TUBE SHIELDSbest sizes ... ..
1-RCA 70° FLYBACK TRANS. =75240, .,
1-S11 TODD 60° DEFLECTION YOKE.....
40 = ASST. PRECISION RESISTORS best sizes $1
35 - ASST. DISC CERAMICS best numbers, , ., $1
01=-5" PM SPEAKER ainico #35 magnet........
[ 20 - TUBULAR CONDENSERS .05-600v ......
100 - ASSORTED FUSES popular sizes . ...
100 = ASST. V2 WATT RESISTORS some 5
70 — ASSORTED 1 WATT RESISTORS some

50% 91
35 - ASSORTED 2 WATT RESISTORSsome 595 $1
50 — ASST. TUBULAR CONDENSERS. ....... $1
10 - &' ELECTRIC LINE CORDS with plugs ., .S

5<TV CHEATER CORDS with both plugs .. ... S
4 =50’ SPOOLS HOOK-UP WIRE 4 coiors ....$
50 — STRIPS ASST. SPAGHETTI best sizes . ...$
100 = ASST. RUBBER GROMMETS best sizes . .S
1 100° = TWIN LEAD-IN WIRE 3009 heavy guty .$
50° — FLAT 4-CONDUCT. WIRE many purposes . $
25' — INSULATED SHIELDED WIRE......... S
32’ -~ TEST PROD WIRE deluxe (red or black),..$
1= $7 INDOOR TV ANTENNA ni-zain 3 section . $
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc.S
3 - ASST. TOGGLE SWITCHES spst, dpdt. etc. $
] 15 - ASST. ROTARY SWITCHES si5 worth ., ,$1
[J 100’ = FINEST NYLON DIAL CORD best size.. ,$1
[J 200 - SELF TAPPING SCREWS =3 x 157 ,....
Q 35 — ASST. RADIO KNOBS screw and push-on, . ,
100 = KNOB SPRINGS standard size 3% e ..
(] 100 = ASSORTED KNOB SET-SCREWS.......
25 - ASSORTED CLOCK RADIO KNOBS.....

ot bt it b d it s it b bt

600 = ASST. H'DWARE screws. nuts, rivets. ee.,$1
S0 = ASST. SOCKETS octal. noval and mintature ,$1
50 - ASST. MICA CONDENSERS some in 59%..$1
S0 - ASST, CERAMIC CONDENSERS 50508 ]
10 - ASST. VOLUME CONTROLS ies "“‘...51
5 - ASST. YOLUME CONTROLS Qo]
100 - YOLUME CONTROL HEX NUTS....... $1
20 = ASST. PILOT LIGHTS povuiar tybesu s ,u s $1

10 = PILOT LIGHT SKTS, bayonet type, wired ..$1
[J50 - ASST. TERMINAL STRIPS 1. 2. 3. 4 1ug . .$1
10 — ASST. RADIO ELECTRO. CONDENSERS. $1
5~ ASST. TV ELECTROLYTIC CONDENSERS.S1
25 -~ ASST. MICA TRIMMER CONDENSERS. .S1
3 - ELECTROLYTIC CONDENSERS =u-as0v ., $1
2 - ELECTROLYTIC COND, 40/40 — as0v.,. .$1
3 - ELECTROLYTIC COND. 30-1!
30 - FP CONDENSER MOUNTING WAFERS. .S
10 - HY TUBULAR CONDENSERS .cu1—sooov .
10 - HV TUBULAR CONDENSERS .005—3000v
35 - MICA COND.20 = Smmf & 15-25 mmf .. .....
35~ MICA COND.20=50 mmf & 15-68 mmf......
~135-MICA COND. 20=100 mmf & 15-270 mmt. ... .
35 - MICA COND. 20 =470 mmf & 15-680 mmf. ... .
35 — MICA COND. 20~-820 mmf & 15-1000 mmf ....
35 -~ MICA COND. 20 = 2200 mmf & 15 - 2400 mmf . ..
35 — MICA COND.20=3300 mmf & 15 - 4700 mmf . ..
35 = MICA COND.20 = 6800 mmf & 15 - 10000 mmf. ..
35 - CERAMIC COND. 20=5 mmf& 15-10 mml. ., .
35 ~ CERAMIC COND. 20 =25 mmf & 15-47 mmf. ..
35 - CERAMIC COND. 20=56 mmf & 15-82 mmf , . .
35~ CERAMIC COND. 20-100 mmf&15=150 mmf . .SV
35 - CERAMIC COND. 20-270 mmf& 15470 mmf . . $1
35 — CERAMIC COND. 20=1000 mml & 15-1500 mmf . $1
35 — CERAMIC COND. 20- 2000 mmf& 15-5000 mmf .S
50 ~ 100K V2 WATT RESISTORS 5%...... $1

75 — 470K V2 WATT RESISTORS 10%..... $1
10 - ASST. WIREW'ND RES. 5. 10. 20 watt .. .S1]
3 - AUDIO OUTPUT TRANS. s0L8 tvpe .. ..., $1

3 - AUDIO OUTPUT TRANS. 6K8 or 6ve type. .$1

3 - I.F. COIL TRANSFORMERS 456 ke....... $1
3= IF. COIL TRANSFORMERS 10.7 mc FMm _ $]
4 - OVAL LOOP ANTENNAS ans't hi-gain types .S
| 3= LOOPSTICK ANT. new ferrite adjustabie . . . .$1
12 - RADIO OSCILLATOR COILS 456 ke ....$]
3 = V2 MEG VOLUME CONTROLS with switch .S1
5 = 50K VOLUME CONTROLS less switch .. ... $1
] 10 = SURE GRIP ALLIGATOR CLIPS........ $1

1 = GOLD GRILLE CLOTH 147x14” or 12”x18" . $1
5 = SETS SPEAKER PLUGS wired ........... 1
10 = SETS PHONO PLUGS ond PIN JACKS. .S1
2 - §2.50 SAPPHIRE NEEDLES 10000 plavings . $1
5 - DIODE CRYSTALS 2—IN21 2—IN22 1—1N64S]
3 - DIODE CRYSTALS 1—1N6O. 1—INu4, 1—1N6p $1

12 = SELENIUM RECTIFIERS 1—65 ma& 1—150ma S
15 = ASST. TV COILS sync. peaking. width. etc .$1
5 =TV CRT. SOCKETS with 187 leads ... ..., $1
1 -LB. SPOOL ROSIN CORE SOLDER “ 60.81
6 - SPIN TIGHT SOCKET SET 2/107 to 53U
3 = TV ALIGNMENT TOOLS assortment =1 ... .S'l
3 - TV ALIGNMENT TOOLS assortment =2 . . .S

[ 2 - ELECTRIC MOTORS 112 volt. 1001 uses .$1

WAY TO ORDER—Simply :ear ?‘ut a?:e;:‘l'sﬁt:r;"r;t)

:;‘!glovsi"c\:ltz‘al'v:‘or::;m;r;;m:rd c(:ock" quo:r?N"‘ receive a

new copy of this ad for re-orders.

ON SMALL ORDERS—Inciude stamps for postage. excess
will be refunded. Larger orders shipped express collect.

BROOKS RADIO:TV CORP.

84 Vesey St., Dept. A, New York T, N.Y.
127
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] i i : BUSINESS AND P ontinued
From the pioneer in ceramics for electronics S L e ke

Stewart Edger-

ton is now vice

president and con-

- troller of Shure

£ 2 Brothers, Inc.,
=5

Evanston, Ill. He
had been with

the M Si_ng.lg Ford Motor Co. as

controller of the
= I t I Chicago Parts Depot.
ceramlc e emen Joseph F. Fer-
. rante was pro-
Stereophonlc moted to vice pres-
ident of Tobe
cartridge Deutschmann L -
Corp., Norwood, < S
Mass. He has been -~
with the company A
DYNAMIC BALANCING MAKES THE DIFFERENCE for 9 yeurs, wark. |
. . | Ing on design and construction of spe-
DYNAMIC BALANCING during manufacture provides full stereo repro- cial testing devices.
duction. SINGLE ELEMENT DESIGN offers balanced outputs; excellent R. Milton Boyee

separation of 20 db over full audio-frequency range, with equal outputs P
. . Sk joined Amphenol-
from both channels. Compatible with stereo and monophonic discs. Borg  Electronics

Approx.
Twice
Size

y

SPECIFICATIONS Corp. as director
RESPONSE: 20 to 16,000 cps. OUTPUT VOLTAGE: 0.5 vrms at 1 KC each channel. COMPLIANCE: of the newly com-
3 x 106 cm/‘cyne, vertical & lateral. RECOMMENDED LOAD: 2 megohms. RECOMMENDED bined division, con-
TRACKING PRESSURE: 5-6 grams. CHANNEL SEPARATION: 20 db. STYLIl: Dual tip; 0.7 mil dia- solidating  Indus-
mond or sapphire, and 3 mil sapphire. MOUNTING DIMENSIONS: EIA Stondard %s” & V2 ” centers. trial Products Co.

and the Danbury-
Knudsen division, Barden, Conn. Pre-
viously, Boyce was treasurer of Bard-
Parker Co.
Richard J. Mah-
ler was appointed
general merchan-
dising manager of
Sonotone Corp.

PRINTED CIRCUITS DON'T BUY HI-FI | QIectronic ~Abpli

For Stereo Amplifier as seen cations Div., Elms-

For additional information, see your Authorized ERIE Distributor

ERIE RESISTOR CORPORATION
MAIN OFFICES: ERIE. PA, U.S. A,

in March Radio Electronics. COMPONENTS, TAPE RECORDERS UNTIL YOU ford, N. Y. Before
$6.5D0 per set of two GET OUR LOW, LOW QUOTES BY RETURN ; S
’ MAIL. ALL STANDARD BRANDS IN STOCK. coming to ono-

Many cother PC’s available.

Write your requirements. WHOLESALE CATALOG FREE | tone, he was vice president of Ronette
ECM Corp. AUDIO FAIR | Acoustical Corp. in charge of sales,
8160 Orion Avenue Van Nuys, Calif. 1799 First Ave., Dept. RE, New York 28, N.Y. engineering and production.

John F. Rider Publisher. Inc., intro-

— — — - ——— | duced a2 new Sound-N-Sight radio code
course recently. Reed Harris and Lewis

Never before in American history has the
need been so great for Trained Engineers [
and Technicians. No other type of training
can compare with actual shop practice you |
get at Healds under expert instructors.

Bachelor of Science Degree, 27 Months |
[J Radio-TY Technician including Color TV {12 Months)

[ Etfectronics Technician {12 Months)

[J Industrial Electronics Technician {12 Months) |
O Electronics Engineering (B.S. Degree) 1 9
[ Electrical Engineering (B.S. Degree)

«

1 o g g-e?r;nic'al En‘gine(eBrianD(B.Sv ?eqree) | Robins (left to right), co-authors of the
ivil Engineering (B.S. Degree . . . c A
AT HEALDS YOU LEARN [ Architecture (8.5. Degree) e g el GOt o e s
ren which it was introduced,
BY DOING IN MODERN U?ilfs;gﬁ“?fe"m?s ] s along with John F. Rider, Gerald Kuss
ELECTRONICS e N W and Leonard Haas of the publishing
LABORATORIES DAY AND EVENING CLASSES nrm.

Write for Catalog and Registration Application.

New Term Starting Soon.
H E A L D Your Name ... .. .

ENGINEERING COLLEGE Address

Established Pwé: - ) ing manager. He
Van Ness at Post, comes to Heath

San Francisco, Calif. State from Grubb &

Earl F. Broihier
(right) joined
Heath Co., Benton
Harbor, DMich., as
assistant advertis-

Petersen Advertis-
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BUSINESS AND PEOPLE (Continued)

ing Agency, where he had been an ac-
count executive. In his new position he
will assist Clifford M. Edwards, director
of advertising and sales promotion, in
the formulation and execution of the
kit advertising program of the Heath
Co.

Neil Uptegrove
joined Tung-Sol
Electric Inc.,, New-
ark, N. J., as man-
ager of advertising
and sales promo-
tion. He had been
manager of techni-
cal advertising for
Allen B. DuMont Laboratories, Inc.

Ken Bell (top left) joined Raytheon
Manufacturing Co. as Western regional
sales manager of the Semiconductor
Div., with headquarters in Los Angeles.
He was formerly vice president and
industrial sales manager of W. Bert

Div., Needham Heights, Mass., from
manager of technical information serv-

e f‘g‘ l
ice. George Loomis (lower left), manu-
facturing manager of the Receiving
Tube Div.,, Newton, Mass.,, was pro-
moted to manager. William T. Welsh

TUBE PROBLEM:

An amplifier
manufacturer was
plagued by noise,
microphonics and hum
that developed in the
high gain stages of his
amplifiers. Sonotone
engineers were
consulted on the

(lower right), sales manager of the
Microwave and Power Tube Div. in
Waltham, becomes sales manager of
the Equipment and Systemis Div. END

Knight Co., West Coast representative.
Charles W. Martel (top right) was pro-
moted to advertising and sales promo-
tion manager of the Semiconductor

problem.

SONOTONE
SOLVES IT:

Sonotone engineers
discovered that they
could correct all three

t
| % MAIL ORDER HI-FI 2=
You can now purchase all your HI-FI from one
reliable source and be assured of perfect delivery.
no further . . . if you're

y Carston makes delivery from NY stock on most
searching for hi-fi sav- Hi-Fi, Recorders and tape within 24 hours. SEN

i - US A LIST OF YOUR HI-FI REQUlREMENTS i
iz, BiBas YT | | FOR OUR WHOLESALE QUOTATION and our complaints by
FREE wholesale catalogue. redeSIgmng JuSt one

s Key Electronics Company
\; 120-A Liberty St, N.Y. 6, N.Y.
EV 4-6071

-

CARSTON STUDIOS 2582 5% 3 & tube.

RESULTS:
YOU GET SOMETHING EXTRA WITH

The heater element

L] VOLUME CONTROL & .
st 2 nmov: KNOB I | | I] was changed to a coil
Lk 1 4 GONIAGTRGUSENER heater, eliminating
| 1 TUNER the hum. And rigid
’ CLEANER \ controls on the mount

" om s Lams”
Tungs cupaner

TUN
| lllBE |

Tk by peire®
Thetod clod’

structure and
processing reduced
microphonics and
noise. This resulted in
the Sonotone reliable
type 7025. It’s now
available for initial
' # equipment and
¥ replacement purposes.

Non-inflammable ® Non-Toxic
Does NOT contain Carbon-Tet

@ CLEANS AND LUBRICATES
©® PROVIDES LONGER LASTING PROTECTIVE FILM
® DOES NOT AFFECT ELECTRICAL PROPERTIES

NOR HARM INSULATORS
IDEALER NET

NEW 8 0L ECONOMY SIZE . .
SPECIAL
3 0. “CADDY SIZE" ..... 98 F‘

Write for Brochure ond Guide A AL ruNers

CHEMTRONICS inc.

122 MONTGOMERY STREET ¢ BROOKLYN 25, N. Y.

AID” Al
s"A\:nm Evenv 8 p OZ. CAN

doont’

: SPRAY AID

i Remove spray

WALL MOUNT :

Screw mount
to wall. slip
can edge into
position,

: tip by pulling

i straight up in

! rotating motion,

i Replace with
Spray Aid.

Let Sonotone help
solve your tube
problem, too.

SENCORE
SavE  Handy "36"
writhh R C-Substitution Unit

“36’'—Most Often Needed Components

. ., (OUR Fingertips!
&ENCORE 3 Pole, 12 position switch individually
® selects one of the “36" components

for direct substitution.

Contains:

% 12—1 watt 10% resistors from 10 ohms to 5600 ohms

K 12— watt 10% resistors from 10K ohms to 5.6 megohms 95

% 10—600 volt capacitors from 100-mmid. to .5 méd. ;" M‘_’g:' ]2

% 1—10 mtd., 450V Electrolytic ¢ 1—40 mfd., 450V Electrolytic
Y For Shop, Lab, or outside service

SERVICE INSTRUMENTS CORPORATION Available ot all
121 OFFICIAL ROAD, ADDISON, ILLINOIS Parts Distributors

Sonotone.:

Electronic Applications Division, Dept. TE-59
ELMSFORD, NEW YORK

’ Leading makers of fine ceramic.cartridges, speakers, micra-

DEALER NET

See other SENCORE Completely Isolated

ods in this issue.

phones, tape heads, electron tubes.
In Canada, contact Atlas Radio Corp., Ld., Tarento
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LEARN |
TRANSISTOR |
ELECTRONICS |

AT HOME! |

Prepare now for a

profitable career in

electronics with this

specialized correspondence 1
course on transistors |

Learn theory, construction and all im-
portant applications of all major types
of transistors— Junction, Point Contact,
Surface Barrier and many other related
types—with this advanced correspond-
ence course specially developed for
engineers and experienced technicians
now engaged in installation, main-
tenance and manufacture of electronics
equipment.

This field is growing fast ... career
opportunities are unlimited. Prepare
now for a profitable career with this
toven home study course developed
Ey experts in this field.

LEARN BY DOING WITH THE
COMPLETE TRAINING KIT

Get practical experience, learn faster and
easier. Conduct 18 experiments with train-
ing kit included. Build Amplifiers, Oscil-
lators, Multivibrators, Pulse Circuits, AM
Receivers, as well as Computer Circuits
such as “"AND,” "OR" and "CARRY.”

Y-
MAIL COUPON TODAY FOR
FREE INFORMATION

PHILCO TECHNOLOGICAL CENTER
22nd and Lehigh Ave.

Philadeiphia 32, Pa. TRT-1
Please send free course outline and infor-
mation on your Transistor Course to:

NAME

OCCUPATION

ADDRESS

CITY ZONE

— — — e e G —————

STATE

Y T T———
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TERATURY

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SIX MONTHS.

FERRITES, ceramics used for high-
frequency devices, are the subject of a
paper by Dr. Albers-Schoenberg, ve-
searcher in ferrimagnetic materials,

| and reprinted from the Journal of tiw

American Ceramic Society. The four

types of ferrites are described, their |

principal characteristics outlined and
their applications and future briefly dis-

. cussed.—General Ceramics Corp., Crows

Mill Rd., Keasbey, N.J.

TEST EQUIPMENT Catalogy 38-T lists
more than 25 volt-ohm-milliameters and
other test instruments. This 8-page 2-
color illustrated booklet includes com-
plete specifications and prices, with ex-
cellent illustrations.—Triplett Electrical
Instrument Co., Bluffton, Ohio.

TRANSISTOR COURSE for home study
on basic transistor theory and servicing
techniques includes practical experi-
ments. For technicians and engineers,
this newly revised course consists of
10 lessons and includes lesson correction
and an advisory service. Further in-
formation and application blank sent on
request in folder PA-276.—CBS-Hytron,
Parker St., Newburyport, Mass.

STEREO SPEAKER SYSTEMS and com-
ponents are listed, described and pic-
tured and their use discussed in a 16-
page brochure. Four approaches to
stereo speaker setups are investigated
and prices are shown. — University
Loudspeakers, Inc., 80 So. Kensico Ave.,
White Plains, N. Y.

SELENIUM
are described in detail along with opera-
tion, performance characteristics and
applications information in Bulletin
PC-649A. More than 25 standard cells
are discussed.—International Rectifier
Corp., 1521 E. Grand Ave., El Segundo,
Calif.

CROSS-REFERENCE PARTS catalog for
independent service technicians has five
sections dealing with components, test
equipment, outdoor and indoor. parts
and accessories, phonograph and audio
parts. This 400-page catalog for 1959
includes complete data for the major

Wwww.americanradiohistorv.com

PHOTOVOLTAIC CELLS |

IMPROVE

your
amplifier
5 ways

! with the

Amperex

GZ34/SARa4
RECTIFIER

A LOW-IMPEDANCE, INDIRECTLY HEATED, FULL.
WAVE RECTIFIER WITH 250 MA OUTPUT CAPACITY
The unique AMPEREX GZ34 replaces with-
out circuit changes, in the majority of
amplifier circuits, an entire line of popular,
heavy-duty 5-volt rectifiers — SU4G, 5V4G,

5T4, etc. — with the following benefits:

power supply impedance;

® Higher power supply output voltage for
more power;

® Added filter condenser protection due to
reduced surge;

® Cooler operation due to lower voltage
drop;

® Protection of costly power output tubes
through delayed warm-up.

‘ ® Better voltage regulation due to lowered

Ask your Amperex distributor about Amperex voltage
amplitier, rectifier and output tubes for hi-fi circuils

Amperex
ELECTRONIC CORP.
230 Duffy Avenue
Hicksville, L. 1., N.Y.

¢

FREE information About This |

BUSINESS
OPPORTUNITY'

AUTO RADID e ||
g

key to car radio service market

How many car radios have you
serviced lately? Most service opera-
tors arc missing this tremendous
market because they have no regular
contact with car owners!

This VIS-U-ALL Auto-Radio
Service Merchandiser literally moves
your shop into the gas stations and
garages where car owners must go.
It multiplies your sales of parts—
booms your repair volume, too. And
without increasing your overhead!

Let us tell you how easy it is to
increase your net profit by $50 a
week. Write today.

VIS-U-ALL products company

305 Fuller N.E., Grand Rapids 3, Mich.

RADIO-ELECTRONICS
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LITERATURE (Continued)

parts of several thousand television
sets of over 80 makers. It also has a
visual phono needle finder section.—
Philco Accessory Div.,, A St. and Alle-
ghany Ave., Philadelphia 34, Penna., or
Phileo distributors.

SOLDERING ALUMINUM is a 22-page
manual on soldering methods, fluxes,

flames and irons. It gives complete in- |

formation on various methods includ-
ing ultrasonic and details the types and
properties of various aluminum solders.
—Reynolds Metals Co., Box 2346, Rich-
mond 18, Va.

ACCESSORIES for Viking’s series 75
and 85 tape recorder line are pictured
and described in 4-page bulletin 692,
Portable cases, consoleties and racks

are included.—Viking of Minneapolis, |

9600 Aldrich Ave. So., Minneapolis 20,
Minn.

TEST EQUIPMENT and Service Aids
deseribes six instruments useful in on-
the-spot servicing. Included are a fly-
back ecircuit and inductance analyzer
and an in-circuit current checker for

horizontal output servicing. Prices are |

included. Seco Manufacturing Co.,
5015 Penn Ave., S., Minneapolis, Minn.

EXPERIMENTAL PROJECTS for ama-
teurs, technicians and engineers are de-
seribed and priced in Catalog 5-A. These
home projects include circuitry, parts
lists and detailed notes for constructing
a variety of electronic units such as solo
organ, metronome, spot welder, Tesla
coil, infra-red radiation counter, mois-
ture meters, and other unusual instru-
ments. Each project is rated for begin-
ners or advanced workers in this large-
size 6-page bulletin——Henry Francis
Parks Laboratory, Box 1665, Lake City
Station, Seattle 55, Wash.

TANTALUM CAPACITORS and Pre-
cision Resistors in special assortments
are described in Bulletin 162..—Ohmite
Mfyg. Co., 3670 Howard St., Skokie, Ill.

INDUSTRIAL COMPONENTS, precision
potentiometers, power rheostats, switch-
es, capacitors and connectors are listed
in this 24-page Standard Electronic
Components catalog. Many JAN types
are included.—Standard Radie-Electri-
cal Products, 86 Franklin St., New York
13, N. Y. END

SWEET

oM
¢ OHM %

is in electronics.”

“Charley
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Buys You an 1
Acoustic-Designed T tl; theb'need tis tfr?r ST
127 Book.shelf Twor 116047 feet of badle
Enclosure Kit

area glves you quality re-

production in combination
=y with a 12" speaker. Brass-
ferruled legs give it a
clean, modern appearance,
Meets the highest Home-
wood standards.

¥ 29" H {witn 1egs), 20" W, 124" D. 25 Ibs.
Price: 17.95 in birch

All you need to build is a Hammer-Screwdriver—
and 30 minutes! That's how easy it is with a
Homewood design.

Satisfaction Guaranteed or your money back in
ten da{s. Send check or money order (no COD’s).
Freight collect.

For those of you who need an added enclosure

for stereo, or an extension speaker system, or  J
just a space-saver that gives you good sound
reproduction—at the l|owest price available [ ] [ ]
anywhere — you can’t miss with this Model (]
One enclosure kit from Homewood Industries. ]
Here’s a company that’s been building furni- 26 Court Street, Brooklyn 1, N. Y. I
ture kits for years and knows how to build Please send me:
value into a kit—and still make it easy to do. B { o yel One Bookshelf Enclosure B
Here's what $11.90 buys— I (Birch []  Walnut []) 1
e A basséreﬂex ti(affle that takes a 12" speaker Model Two Enclosure [] Homewood Catalog
or an 8” speaker. =
« A 34" plywood enclosure with a four-sided ! ;\Ay check [] or money_-orderlﬁ 4 ¥
natural veneer finish for horizontal or vertis | TOMmmin ISEENCORERY |
cal use. ] 1
L custtion}-furrgit‘%r[e corner design that leaves ' L L ——— '
no end-plys visible,
Price: 1190 inbirch g e —
15.90 in walnut Cityo s ZON@os State. |
T Y T YT T

SENCORE
\Y'1{) LEAKAGE CHECKER |

T a Check these outstanding New Features

The LC3 provides all these new impraved feature
with

to those emplayed in eorlier feakage or “’grid cireui
A must for any TV service technici
 Checks 156 different tube type:

more than ony

other “grid cirucit” type checker. iIncludes UNF i e R ? E

and lotest type tubes. " r N =

K Checks picture tubes without remaving tube s N -

from cobinet or chassis. . F =

SENCORE Y% New Rolt Chart prevents obsolescence—just e M' Q 2
dial the tube type ond save time. Chort is eosily \ = -

replaced of no extra cost. H

% Provides instant filoment checks on “Fil-Check” posi- Model 1LC-3 =

o See other tion—na need 1o corry o second filoment checker. J Copacitor checks simplified. et
= SENCORE ¥ Two spare preheating sockets to cut down testing time. $ 2895 =
In stock ot your locol ports distributor. DEALER NET E

Road, Addison, lllinois  Seolly vihes 3

Service men all across the
country agree . . . there’s no other screw
driver or nut driver with the built-in comfort
of the VACO “comfordome” handle. Makes service work
easy! Enjoy the luxury grip of a VACO...the driver that
' gives plenty of power, yet is always kind to hands.

y’ Next time choose a VACO and feel the difference!

Manufactured and Unconditionally Guaranteed by

VACO PRODUCTS CO., 317 E. Ontario Street, Chicago 11, lllinois

In Canada: ATLAS RADIO CORP., Toronto 19, Ont,
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| T cHassis
PUNCHES

REQUIRE
50% LESS EFFORT!

*EXCLUSIVE WALSCO LOW-TORQUE
DESIGN THROUGH'

| Low friction Surfaces

| New permanent (never wears off)

NEW ELECTRO-COATING!
electro-coating process reduces friction,
thus lowers torque. New design gives

&j cleaner holes with less effort. Walsco

77770 LT, Chassis Punches REQUIRE NO
7/l LUBRICATION, and will give perfect
- | service indefinitely. Join the switch to
1 Walsco for better Chassis Punches.

i TORQUE WRENCH TEST

- N

up l Ordinary Punch Torque | walsco “L.T."" Punch
D I in Foot Pounds l Torque in Foot Pounds

SQUARE

WRITE TODAY for free literature and wall chart.

ELECTRONICS MFG. CO.

s division of Textron Inc.
western Plant: Los Angeles 18, California Main Plant: ROCKFORD, ILLINOIS, U.S.A.

\ Amazing New Handbook
. Takes The “Headache’’
=~ Out of TV Trouble Shooting
v § technicians

OFFICIAL

l for every
 TV-RADIO
service

SAVES TIME...

ELIMINATES GUESSWORK!

Now, a simple, practical way to accurately spot the
cause of trouble in any TV set, FAST! Quick, easy-
to-understand tests tell vou in which of § TV set sec
ions to find the cause of trouble. Fool-proof Check
Charts help you locate the exact trouble spot at once.
rom as many as 700 possibilities. HKook firs easily
info your tool kit for handy on-the-joh use, Over 300
piral bound fast reference pages with 50 time-saving
Check Charts; dozens of easy to understand diagrams
and tests: explanations of eircuits and designs. The
hours and aguravation this amazing handbook can
5a¥¢ you on a siugle servicing job morve than pay its
low price!

USE IT ON 7 DAYS FREE TRIAL!
Send no money, iust the coupon. We'll rush your copy

in FRER TRIAL. After 7 davs, send oniy $3.95 plus
Dostage ot return the book and owenothing. Act NOW!

MAIL COUPON NOW! }

Educational Book Publishing Div. I
COYNE ELECTRICAL SCHOOL. Dept. 59-T1 l
1501 W. Congress Pkwy., Chicago 7, III. I

asddaTsTTsas

Name. . iee

Address. commmmesntannes

City. Zone...... State..

O Check here if $3.95 enclosed. We pay postage.
7-day maoney-back guarantece.

]
|
: Rush TV handbook for 7 days FREE TRIAL per offer.
1
|
|
|

HELP
THE
RESEARCH
ATTACK
ON
CEREBRAL
PALSY
JOIN THE

" 53 MINUTE

MARCH

i Send Contributions

To “PALSY”
Care Of

’ Local Postmaster

PROFESSIONAL

(18]
Vove Klee's

ORDER BOOKS

This is the busi-
nesslike approach
to service record
keeping. Tripli-
cate forms serve
as order form,
invoice and office
record, with
spaces for com-
plete information
on every job.
Separate listings
for receiving
tubes, pix tube,
parts, serial num-
bers, labor and
tax charges, sig-
natures, etc. 75c
a book, $6.50 for
dust-proof box of
10. In stock at
your distributor.

Write for your
free folder de-
scribing Dave
Rice’s OFFICIAL
ORDER BooKks,
including an ac-
tual size sample
copy of the handy
order form.

L R 2
For customer’s
prices on every
replacement part,
plus flat rate and
hourly service
charge data,
regional and
national, Dave
Rice’s OFFICIAL
PRICING DIGEST,
listing over 63,000
items.  $2.50.

ELECTRONIC
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PUBLISHING €O, INC.
180 N. WACKER DRIVE
Il cuicago s, iLLinois |

THE HOW AND WHY OF HI-FI AND
STEREO, by H. G. Cisin. Harry G. Cisin,
Publisher, Amagansett, N, Y. 8Y2 x 11 in,
40 pp. $1.

A book for beginning audiophiles and
laymen, this easy-to-understand manual
is packed with basic information. Mr.
Cisin has previously written many
manuals and books for amateurs and
technicians, and his experience provides
a specially lucid exposition here.

He has short sections on each part
of the high-fidelity system, and goes
into practical detail on stereo systems
as well. Included are mechanical details
for converting phonographs to stereo
with each of three popular ceramiec pick-
ups, how to build bass-reflex cabinets
and a 60-watt power amplifier using an
Acro output transformer. He includes
typical prices for each component, a
helpful detail often omitted in intro-
ductory handbooks.

This book also provides an excellent
introduction for service technicians
previously unfamiliar with high-fidelity
and/or stereo techniques.—CG

JUNCTION TRANSISTOR ELECTRONICS,
by Richard B. Hurley. John Wiley & Sons,
Inc., 440 Fourth Ave., New York 16, N. Y.
6 x 9in, 473 pp. $12.50.

This book is the outgrowth of leec-
tures given to engineers by an authority
on transistor circuit design. A mathe-
matical text, it covers both the charac-
teristics of transitors and the circuits
of which they are part. Emphasis is on
the junction triode but special transis-
tors like the Unijunction and point eon-
tact are mentioned.

Basic amplifiers, oscillators, modu-
lators, switches are analyzed in detail.
The author reviews briefly LaPlace
transforms and Boolean algebra as re-
quired. Among special features are the
many tables of exact and approximate
formulas for transistor circuits, design
examples worked out with typical nu-
merical values, and the bibliography at
the end of chapters.—I@Q

ELECTRONIC AVIGATION ENGINEERING,
by Peter C. Sandretto. International Tele-
phone & Telegraph Corp., 67 Broad St.,
New York 4, N.Y. 6 x9 in, 755 pp. $9.50
per copy {$7.60 per copy for 12 or more

to one address).

Avigation is the science of conduct-
ing aireraft in flight from one point to
another. Here an expert describes the
equipment used in planes and on the
ground. The subject is grouped by
zones: long distance, short distance
(less than 200 miles), landing, airport
zone. The principles and problems of
direction finders, position locators and
distance measurements are explained.
Radar, Loran, Gee, Tacan and many

RADIO-ELECTRONICS
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SCHOOL
DIRECTORY

Electronics Engineering
Degree in 27 Months

Realize your dream. Become a graduate engineer.
Share rewards awaiting college men . . . higher
income, rapid advancement. Important firms
regplarly visit Tri-State Colleze to interview
seniors. Approved for veterans.
Electronics or Power Major

Bachelor of Science Degree in 27 Months in
Electriecal, Mechanieal, Civil, Chemical, Aero-
nautical Engineering. In 36 Months a B.S. in
Business Administration (General Business, Ac-
counting, Motor Transport Management majors).
For earnest, capable students. Small classes. En-
rollment limited. More professional class hours.
Mature students. Well-equipped labs. Modest
costs. Beautiful campus. Year-round operation.
Enter June, Sept., Jan., Mar. Write J.
G. McCarthy, Director Admissions, for
Catalog and “Your Career” Book.

§ 2459 College Avenue, Angola, Indiana

~ GET INTO
ELECTRONICS

V.T.I. tralning leads to Success as
technictans, field engineers, special-
ists In communications. guided mis-
siles, computers, radar and automation.
Basie and advanced courses in theory
and laboratory. Assoc. degree in elec-
tronles in 29 mos. B.S. in electmnlc
obtainable. PD
credited. G.I. approved. Graduates ln
all branches of electronies with majov
companles. Start September,

Dorms, campus. leh School L'raduate
or equivalent. Catalo:

VALPARAISO TECHNICAL
INSTITUTE

Dept. € Valparaiso, Indiana

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17. MD.

ENGINEERING DEGREES

E.E.
Option Electronics
or Power
Earned through

HOME STUDY

Resident Ctasses Also
Available if Desired

PACIFIC INTERNATIONAL
COLLEGE OF ARTS
& SCIENCES

Primarily a Correspondence

Schoa!
5719-M, Santa Monica Blvd.,

PACIFIC
INTERNATIONAL

c. A s

Hollywood 38, Calif.

MAY, 1959

fnsnmmwsa&

Be a '"'key'' man.
and recelve S in
Morse code, Communlcate with opera
tors around the globe. Learn at home
qulckly through famous Candler System.
sed by best operators. Qualify for
Amateu: or Commerclal License. Write
for FREE BOO!

Learn how to send

CANDLER SYSTEM CO
Dpt. 3-E Box 9226, Denver 20, Colo. USA—

' ELECTRONICS
| Brepare  ENGINEERING DEGREE

for unlim-

.OAO

ited oppor- "

cnitfes in IN 27 MONTHS

electronics!

B.S. Engineering degreo {27 mo.): Mathematics, Electrlc-
cal 1z|nnermz TV, adyanced Radlo Theory and Des
B.E. (3 0.): Aeronautical. Chem!cal Civll Electrlca]
Mechnnlcnl Metallurgieal Eng. 3 0.): Mai
Chem. . Ph_vsk:s Also prop'lrn!nrv COU[SES Earn bo’lrd
1. upproved. 20

Sept., Dec., Mareh, Cnalog Keeping pace with progress.

INDIANA TECHNICAL COLLEGE

l 1559 E. Washington Boulevard, Fort Wayne 2, Indiana

ENGINEERING =

Home Study Courses

—

COURSES written by world authorities
in all branches of engineering. Step-
by-step instructions using wmethods
proved successful by thousands of our
graduates. One hour each day in your
spare time will start you off to higher
pay, security, prestige. Check the course
you are interested in and we will send
you a complete outline of the course
with a booklet describing the Institute
and our advanced methods of teaching.
Send to: Canadian Institute of Science
and Technology Ltd., 722 Century Bldg.,
412, 5th St. N.-W.,, Wash,, D.C.

Civil Eng. Electrical Eng.
Surveying Radio
Architecture Electronics
Forestry Television
Mining Aeronautical Eng.
Structural Aireraft Engineer
Mechanical Eng. Navigation
‘"gé’:g;ﬁ't Eng. & Man-  Goneral Education
Refrigeration Chemieat .
Heating Mathematics
Drafting Journalism
Plastics Accounting
gesmmsmze msususessEETEAnE
H
H
H
NAME._.,
ADDRESS.

Course Interested In

Canadians: Send to Canadian Institute of
Science & Technology Limited, 722 Garden
Bldg 263 Adelaide $t. West, Toronto, Ont.
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dorms, gyvm. Enter June, |

prepare for your career in

ELECTRICAL
ENGINEERING

ELECTRONICS
COMPUTERS
RADIO-TV

At MSOE, you can equip
yourself for a career i
in many exciting, grow-
ing fields: MISSILES
RADAR ¢ AUTOMATION
RESEARCH ® DEVELOPMENT
ELECTRICAL POWER
AVIONICS ® ROCKETRY

When you graduate from
the Milwaukee School

of Engineering, you are
prepared foradynamic = -
career asan Electrical !
Engineer or Engineer- {
ing Technician. Under -~
a faculty of specialists,
you gain a sound
technical education in
modern, completely
equipped laboratories
and classrooms. As a
result, MSOE graduates
are in great demand
and highly accepted by
industries nationally.

At MSOE you will
meet men from all
walks of life and all
parts of the country
— some fresh out of
high school or prep
school, others in their
twenties-— veterans and
non-veterans.

You can start school in any one of
four quarters and begin specializing
immediately. Engineering technicians
graduate in 2 years with an Associate
in Applied Science degree. For a
Bachelor of Science degree in Engi-
neering, you attend 4 years. A 3-month
preparatory course also is available.

|

¢

FREE CAREER BOOKLET!
If you're inieresied in any
G phase of electronics, radio or
television, be sure to look
into the programs of study
offered by the Milwaukee
School of Engineering. Just
mail the coupon.

MILWAUKEE SCHOOL
OF ENGINEERING

Dept. RE 659. 1025 N. Milwaukee St,
Milwavkee, Wisconsin
Please send FREE Career Booklet. I'm
interested in [J Electrical Engineering;
[J Electronics O Computers
[J Electrical Power [J Radio-TV
[J Mechanical Engineering,

PLEASE PRINT

Name. Age.

Address

City. Zone. State.

[J I'm eligible for veterans education beneﬁtfa l
52 [ ]

T D R R R D D D SR % 5 0 5 5w o
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BARRY
ELECTHONICS INDUSTRIAL

o HIGHEST QUALITY e BRAND NAMES ONLY
BOXED e LOWEST SENSIBLE PIHCES ¢ GUARANTEED

OA2 .70 6AKA 1.50|6X5GT .70/401A 1.50
0A3 .80/6AKS .15 8X8B 1.10/403A .80
0oB2 .85 6ALS5 .65 6Y6G 1.00 4038 2.40
0oc3 .70 6AaM4 1.90,7BP7 5.00 404A 8.00
oD3 .60[6AMB  1.15/BAW 1.40 407A 2.95
oza (65 6ANS  2.00/8CG7 90 408A 1.73
1A7GT .90/ 6AN8 1.208Cm7 90/417A  8.00
183GT 1.00 6AQS y 12A6 40:420A 6.75
1885 4.95 6AR6 1.00/12AE6 .65 433A  4.00
1RS '80/6ASTG 3.25 12AD6 .75 446A .50
154 80/6AS8 1.15 12AT6 .70/450-TL13.00
155 70/6AT6 .50 12AT7 .&5/673  11.50
U3 I50/6AT8 1.1% 12AU6 .75/703A .75
1US .75 6AVAGT1.15 12AU7 85 /717A .20
1v2 165/6AUSGT 1.50 12AV7 1.10/723A/B 5.00
1x28 1.106AU6 .75 12AX4GT .95 803 1.50
z2 1.30/6AU8 1.20 12AX7 .85 805 3.30
2C39A .00 6AVE [80/12aY7 1.25 806 7.00
2Ca3 8.506AWS 1.25 12B4A 90 807 1.15
2¢51 2.00|6AX4GT .90 12BAé .70 807w  1.50
2021 !85|6AXS5GT 1.05 12BE6 5.809 3.00
2E22 1.75|6B4G 3.50 12BH7A 1.05 811 3.50
2E24 1.00|/6BA6 .70/12B 1.20 811A 5.50
2E25 2.50/68C4 1.80 12BQGGTB__ 812A 5.50
2E26 3.40/6BCS .80 1.55 8.50
2E30 1.70 6BCB  1.40/12BY7A 1.00 814 2.00
2£35 1.50 6BE6 75/128Z7  1.05 81% 3.00
2K25 ©.05 6BG6G ©2.25/12CUS .85 816 2.25
2K26 3.4.00 6BHE .75/12cue 1.55 826 .50
2K28 30.00/6BJ6 170/12DQ6é 1.55 829-8 8.00
2x2 [25/6BJ7  1.00 12SA7GT.95 830-8 .28
3a3 1.10/6Bk4 2.50/128C7 85 832 3.75
3A4 .70|6BKS 1.10/12SK7GT .95 B37 1.00
3A5 (75/16BK7A_1.15'125L7 .75 838 1.00
3AP1  3.50|6BL7GT .35 12SN7GT.00 866A 1.50
3ALS .65/6BNA .8% 12SQ7GT .83 8 1.25
3AU6 (75|68 1.00 12SR7 _ .65 879/2x2 .25
3AVE 160'6BQ6GT1.50 12V6GT .75|8 .70
384 2.25 6BQ7A 1.35 lZWGGTl.OO\BSS 1.00
3828 3.50 6BS8  1.15 12X4 ! BssnA 75.00
38E6 .85 68U 1.00 15R .20 .85
3BCS .85 6BX7GT1.35 FG17 3.00 955 .10
38N6 1.00/6BYS5G 1.15 19AU4 1.20 955 .20
38P1  1.50|68Y6 -80/198G6G2.25 957 .20
38U8 .95/68Y8 D0 KY21A 22.50 95 .25
38Y6 .85/6B26 .80 RX21A21.00 991 NELE
3826 !85|68Z7  1.40/24G/3C24 .15
3c24 3.50/6BZ8 1.60 3.50/1613  1.50
3cB6 .85/6C4 .45/ 25AX4GT 1614  2.75
3CF6 :90(6C6 .75 1.05/1616 .60
3Cse !85/6C21 10.00(25BK5 1.£5/1619 i
3023 3.95 6CB6 .80/ 2SBQ6GT 1625 o0
3076 (8(){6CBS  2.75 1.55 1626 s
3E29 6.00/6CD6G 2.25|25CD6GA 1629 .30
3s4 '85|6CF6 80 2.00/1635  2.00
.85(6CG7 (85/25CU6 1.60/1654 1.70
4X150A7.00 6CG8  1.1025L6GT 0‘1852 75
4BC8 1.40 6CL6  1.30/25W4GT .95|/2013 .50
48Q7A 1. .90 2525 5 2014 .30
48S8 1.3 '85|FG27A 7.50/2050  1.25
48U8 1. \83/FG32  4.30|ZB-3200
4827 1. .80 35AS 1. 45.00
€35 113, 1.50/358B5 .90|5516  7.00
SADP7 17. 175,35€C5 175/5517 10
SAM8 1. .85 35L6 .85/5528  1.00
S5ANS 1. .85/35TG 1.75 5557 5.00
5AQ5 . 1.55 35wW4a .50 5558 4.00
SAS8 1. 2.23 35Y4 /80/5559 5.00
SAT8 1. 90,3525 .65/5588 35.00
5AwW4a 1.2 .95 SOAS5 1.10/5636 2.25
SBK7 1.2 1.25 5085 .90 5637 2.50
58P4 3. .43/50C5 .75/ 5638 2,50
S8Q7 1. 1.00 50L6GT .85 5639  2.95
5C22 18, .35 RKR-T2 .25 5642 1.50
5CG8 1.13/6J4 .50/80 .85 5651 1.00
5JP1 4. .80/81 1.75 5654 1.50
sJe 1.00/6K 15|83 1.35 5656 _3.00
SLPI  7.00 6K8 1.00(100-TH ©.50 5667 75.00
5R4GY 1.00 6.6 2.00(117Z23 .83,5670 1.00
SRP1A 12.(M) 654 T5|VXR1301.00 5687 1.50
574 1.10/6SATGT | .05/4X150A 7.00{5691 4.30
578 1.20.65C7 .03|2748 /40{5692 4.95
504GB .75 6SJ7 .75 GL-299 1.00(5693  4.50
us 1.15 6SK7GT .90/ 307A .50[5703 1.00
5W4aGT .90 6SLTGT .00 311A 3.50({5704 1.00
SY3GT .60 6SN7GT .70 316A [20{5718  1.00
524 1.25 65N7GTS8.90 339a 3.95(5719  1.00
6A7 1.00 6sQ7GT .85 350A 2.00|9725 1.00
6ABA .60 5726 LTO
6T4 1.30/3508  1.50)
6ACT .15 5727 1.50
6AFa 1.45 T8 1.15 3554 7.00(5;36 85.00
6AGS '“5 6VEGT .751357A 15.00({5734 .80
‘03 6W4GT .85 3718  1.00(5749 85

GAHJGT]:OJ\GWGGT 1.00/394A g

6AH6  1.10'6xa .80/396A  2.00'5751  1.35

AND OTHERS5—Cartons and Stackers always in stock—
rder or Write

* DPDT TOGGLE SWITCH New .30¢ ea.
4X|50A TUBES —Tested Guaranteed! $7.00 Each
28V AC or DC BLOWER for 4X150A—Checked,
out of Kyuipt .$1.95
REACTOR-CHOKE—0.02 Hy. @ 15 Amps, D.C.

Lo-Resistance—8%” x 6% " x 6%”. Completely
Enclosed. Orig. Cost Approx. $25.00— Brand New
Itaytheon .§7.50
CHOKE -
= UIX8589
SNIPERSCOPE. See in Dark! Artach to rifle. or
Use w/0 Rifle. Mtd. by American Optical. Model
M-3. With eorig. 20 KV. power supply and cables.
Comes with infra-red light source and filter. Orig.
box. Cood conditlon.

26 My. @ 95 Ma. New

.

llalh(‘on
.81.00

.

{Origina! cost $2,000.00) $120.00
® RAYTHEON POWER SUPPLY., Input: 6 voits
D.C. Output 117 VAC under load @ % to 3%

Amps.  A.C. (30 watts plus) new oOrigina! car-
toned- -heavy-duty unit best parts. $46.95
TRIMM COMMERCIAL HEADSETS. Highest
quality lightweight Trimm No. 157—double head-
sets—I7,000 ohms impedance. Original Carton
—Unused $4.95

.

Authorized Factory distributors for: ADJUST-A-
OLY, B& W, DRAKE, EIMAC, GELOSO, GEN-

ERAL ELECTRONICS. GLASLINE. GONSET.
HAMMARLUND. HEXACON, E. F. OHNSON,
NATIONAL CO,. NATIONAL ELECTRONICS.

PENTA LABS, STACO, TECHNICAL MATERIEL
CORP., TOBE, WESTINGHOUSE. VOCALINE and
Others. All prices F.0.B. N.Y.C. Specify method of
shipment. All merchandise insured and guarantecd
for cost of mdse. only. Receiving Tubes guaranteed 90
days—Special purpose & Xmtg. tubes gquaranteed 30
days If you are a new customer and your order
is accompanied by a personal check, ailow 7 to 10
days for shipment. If you wish immediate shipment,
enclosc CERTIFIED CHECK or MONEY ORDER.
Send 25¢ for 1959 green shect. Open Monday to Sat-
urday—come in and browse—we are near Prince St.
/BMT Station—Spring St./IRT Station. ¢ flight up—
20.000 sa. icet of values. Thousands of unadvertised
sPecials. Phone: WAiker 5-7000.

BARRY ELECTRONICS

CORP.
512 Broadway, Dept. RE-5, New York 12, N.Y,
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BOOKS (Confinued)

other systems are analyzed. Block dia-
grams, schematics and equations help
the clearly written text.—IQ

LOUDSPEAKERS (5th edition), by G. A.
Briggs. Distributed by British Industries
Corp., Port Washington, N. Y. 5 x 8" in,,
336 pp. $4.50.

Mr. Briggs is the well-known audio
engineer who has designed and manu-
factured Wharfedale speakers for 25
vears. The book begins with an ac-
count, tinged with humor, of how he
began his career. Thereafter, he de-
scribes speaker construction and per-
formance. It is written for non-tech-
nical readers who wish to understand
the facts of sound quality, stereo,
acoustics, ete.

Among the major topics are decibels,
cabinet construction, crossovers, feed-
back, transformers and frequency re-
sponse. Numerous diagrams and oscillo-
graphs show the good and bad effects
of resonance, directionality, cabinet
size, baffles and speaker quality. The
last chapter answers typical questions
that have been asked by hi-fi fans.—IQ

ELECTRON-TUBE CIRCUITS, by Samuel
Seeley. Second Edition. McGraw-Hill
Book Co., Inc., 330 West 42 St., New York
36, N.Y. 6 x9 in., 695 pp. $10.50.

This revised edition deals with a
wide range of radio and electronic
engineering topics. New material ap-
pears on transistors, feedback and
computers. The author uses detailed
mathematical analysis, diagrams, charts
and schematies to explain and clarify
the theory of basic cirvcuits.

The book is about evenly divided
between radio circuits and those utilized
for radar, TV, control and instrumenta-
tion. Many worked-out examples show
how to analyze circuits and apply the
formulas. There is mention of basic
transistor circuits, but as the book
name suggests, tubes receive the major
attention throughout.—IQ

BASIC ELECTRICITY FOR COMMUNICA-
TIONS (2d edition), by William H.
Timbie. John Wiley & Sons, Inc., 440
Fourth Ave., New York 16, N. Y. 572 x
8Ya in., 527 pp. $6.25.

This standard text has been revised
to include semiconductors, crystals and
transistors. As before, it concentrates
on basic theory and its applications to
conmmmunications and industry. It covers
Ohm’s law, measurements, batteries,
magnetism, ac and dec circuits, motors
and tubes. Some problems are worked
out in detail, many others are left for
the student. The appendix contains use-
ful data on wire tables, logarithms, the
j operator, etc.—IQ

THE JUNCTION TRANSISTOR, edited by
E. Wolfendale. Macmillan Co., 60 Fifth
Ave., New York 11, N.Y. 6 x 9 in, 394 pp.
$7.50.

This book has been prepared by a
research team of engineers and physi-
cists actively engaged in this field, and
the results speak highly for their
| efforts. Descriptions cover the tran-

WwWWW.americanradiohistorv.com

sistors themselves, circuit design and
applications. Among the chapter topics
are equivalent networks, amplification,
oscillation, modulation and nonlinear
circuits.

Mathematical analyses, charts, sche-
matics and design examples tell the
complete story. The chapters include
theory along with practical design ex-
amples, making the book an excellent
guide and vreference for engineers,
physicists and students.-—IQ

CQ® YL, by Louisa B. Sando, WS5RZJ.
Louisa B. Sando, 212 Sombrio Drive,
Santa Fe, N.M., 6 x 9 in, 165 pp. $3.50.

A former member of the staffs of
both American amateur magazines,
QST and CQ, and the present YL editor
of CQ, W5RZJ is thoroughly competent
to present the history of women in
amateur radio, and does it very com-
petently.

Intended “a permanent record of
the part women have played in amateur
radio,” photographs have been con-
sidered as important as facts—or per-
haps considered the most important
facts. The book begins with a short
glossary for those who may not know
what a YL is, then a one-chapter his-
tory of the Young Ladies Radio League
(YLRL) and a quick survey of its
present chapters in photos and text.

The earlier YL operators, from 1915
to 1941, are described in the next three
chapters, and then there is a very
interesting chapter on YL marine oper-
ators. Since there are now no women
operators on US ships, it comes as a sur-
prise that women sailed as “Sparks”
under the American flag till after World
War I—with a second wave of WAC
operators on hospital ships in World
War II. The last of the American women
to leave the sea appears to have been
Billie Adels, who operated on the tanker
Gulf Banker till 1953.

Following chapters are devoted to
YL’s and public service, yvoung YL’s
(8-18 years) and handicapped YL’s,
with a final photographic chapter show-
ing conventions and hamfests.—FS END

.RALPH (‘AHEB4

“Your time wasn’t wasted after all!®
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MAKE YOUR HI-FI

LOOK AS GOOD
AS IT SOUNDS

System sound beautiful but look like a wild night in a

DESIGNING AND BUILDING
HI-FI FURNITURE
By Jeft Markell

Gernsback Library Book
No. 79

spaghetti factory? Here's a book that tells you how to
do something about it. Everything you have to know
about hi-fi furniture from choosing the right woods, using
correct tools to furniture arrangement, and polishing and
finishing. Guaranteed to improve domestic relations too.
This is a book anyone interested in woodworking—or
furniture will want. Get it to make your hi-fi system look
better—and sound better.

.$2.90

Paper cover edition.

See your distributor or use this coupon

Gernsback Llibrary, In¢c. Dept. 59

OTHER G/L HI-FI BOOKS

No. 73— i
73—Audio Measurements ... $2.90 : 154 West 14th Strees ¥
No. 71—-H. A. Hartiey’s Audio Design New York 11, N. ¥
Handbook QR o B g '
------------------------ $280 My remittance for § is enclosed, Pl !
= . Please send
No. 67—-I(E:Ie‘r:r:]ents of Tape Recorder : me the books checked postpoid :
FCUNTS & wnmn mameiaiaen
OISR i $2.90 1 79 [ Paper cover ed. $2.90 ]
No. 66—Basic Audio Course ......... $2.75 )
No. 64—Understanding Hi-Fi Circuits.. $2.90 ! D707 D& Des Des D56 [I56 [ 48 :
No. 58—Maintaining Hi-Fi Equipment...$2.90 1 \. . !
No. 56—High-Fidelity Circuit Design g "~ bleose print |
(Hard cover only).............. 35595 : s :
1
No. 48—High-Fidelity—Design, Con- i - . !
struction, Measurements .$1.50 ! :
Paper cover editions, unless otherwise noted. !.C = . L SEl :

BE SURE TO WATCH FOR THE JUNE ISSUE
ON SALE MAY 26th.

ENGINEERING
Prepate for un- B, §. DEGREE
IN 27 MONTHS

nities of the Elec-
tronic \ge! Stu-

ients study engineering under accelerated program leading
to B.S. degree in 27 mo.; or standard 4-yr. program lead-
ing t0 K.E. degree in 36 mo. B.S. degree (36 mo.) in
Math., Chem.. Physics. Y tar-round classes. Combre-
hensive training in electronics, television, advanced radio
theory and design, math., nuclear physics and elec. eng.
Also prep courses. Low rate. Barn board. G.I. abproved.
Enter June, Sept., Dec., March. Catalog.

INDIANA TECHNICAL COLLEGE
1759 E. Washington Bivd., Fort Wayne 2, Indiana

CONVERT TO COLOR TV

COLORDAPTOR—A simple 10-tube circuit and
rotating color wheel converts any-size black-and
white TV, direct view or projection, to receive com-
patible color TV. COLORDAPTOR is Simply at- 4
tached to TV set, does not affect normal operation
and can De built from narts experimenters have ou
hand.
Complete specifications inchiding theory of opera
tion, compiete simplified construction s I
9%

plans, schematic and samble color
Essential parts klt containing all special

filters ..........

arts — coils, delay line. crystal. color
glt ' =Y et Please send me free information on B.S. ENGINEERING
ers DEEGREE IN 27 MONTM%hﬂs Chefked oA tical
. ” O Electronics [s] emica: eronauti
Up to 16" $19 95 17" and 520 95 O Civi 0 Mechanical 0 Electrical
sets— . larger— . B.E. DEGREE IN 36 MO. in: O Electrical (P)ower or
A tical 1 Chemical Electronlcs
COLORDAPTOR now COAST-TO - COAST g engnavtica wehanical 0 Metallurgical
to serve you better and faster. B.S. DEGREE IN 36 MO. in: Math. O Chem. O Physics O
335 Melville St., Palo Alto, Calif
c°|07daplef 149 Hillside Ave.. Berkeley Hgts., N.J. NS eemerenennns s
- Address. S —— = - —

A Low Cost
TRANSISTOR RADIO
BATTERY ELIMINATOR

Here is a complete isolated
power supply especially de-
signed to replace batteries
during repair time of all
transistor radios.

% Supplies up to 24V D.C
% Provides 100ma con- l‘f’
stant and 200ma on peaks

% Meter indicates either volt- *

SAVE
TINME
~Arith

Dok

A “Twin’ to the

SENCORE TonE, orscoment ; MODEL P$S-103
. % 1.5 volt biasing tap for Philco
TRC4 Transistor ond Sylvania Transister Radios $‘ 795
Checker DEALER NET

SERVICE Instruments Corp.
121 Official Road, Addison, .

See other SENCORE

ads in this issve.

AT LEADING PARTS DISTRIBUTORS
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LAFAYETTE’S
1959 CATALOG

26 GIANT-SIZE

PAGES

FREE!

“STEREO ANALYST//
Single Needle

VU Balance
Meter

The Most
Versatile
Instrument
Offered
The Hi-Fi

orly /‘-III 95 Enthusiast

® UNIQUE 2 COIL GALVANOMETER-TYPE
PRECISION METER MOVEMENT

Complete listings of the NEWEST in Stereo and Menaural
Hi-Fi, Short Wave, Audio, Transistor, and many other Lafayette
electronics kits as well as thousands upon thousands of
standard brand nationally advertised kits and electronic
parts and components are described in LAFAYETTE'S GIANT
NEW 260-PAGE CATALOG. SEND FOR IT—IT'S FREE! Just fill
in coupon below and present it at any Lafayette store, or
paste it on a postcard and send it to us. THAT'S ALL YOU
HAVE TO DO to get your FREE 1959 LAFAYETTE CATALOG!

ELEMENT

ELECTROSTATIC X Eivtsis

THE FINEST HI-Fi
TWEETER AVAILABLE

Leave it to Lofayette to bring you the ‘‘hottest’
tweeter—the superlative electrostatic 3 element

® BUILT-IN CROSSOVER NETWORK
5000 Cycle Crossover Frequency

WIDE 120° DISPERSION ANGLE
Achieved by 3 Electrostatic Element Design

A0,

® 7 RANGES OF METER SENSITIVITY

® EFFORTLESS BALANCING OF STEREO
SYSTEMS

® MAY BE USED AS VU METER AND TAPE
RECORDER LEVEL INDICATOR

Solves efl stereo baloncing problems. Each stereo chan-

nel feads o separote coil through a full-wave bridge
rectifier. Balanced signals result in a O deflection. 2

tweeter, rated best regardless of price. This smooth
performing tweeter—superior o units costing many
times more—improves ANY specker system, bring-
ing forth the realism ond acoustic brilliance of the
high frequencies. Simple to connect and use,
comes complete with detailed instructions. In ma-
hogany, walnut or blonde finishes with attractive

MEASURABLY IMPROVES ANY SPEAKER SYSTEM
Superb High Frequency Response from 5000
Cycles to Beyond 25,000 Cycles

BUILT-IN AC POWER SUPPLY
Supplies High Valtage Necessary For True

slide switches oermit individuol channel measurements.
Metal case, satin gold finish. Size: 4% x 5% x 4%”.
Shpg. Wt., 3 Ibs.

TM-66& Stereo Balance Indicotor.

any Finish
SK-151 Same in Walnut Finish

...Net 11.95 SK-152 Same in Blonde Finish

SPECIAL MONEY-SAVER
COMBINATION

SHURE M3
with diamand stylus

99.50

SAVE 26.60

PK-245 hysteresis-synchronous turntable with new
Lofoyette PK-270 12” professional stereo tone
orm plus Shure M3D Dynetic Compatible Stereo
Cortridge with .7 mil diamond stylus. Shpg. wt.,
19 Ibs. Special......occocvviiviiiiiiiiiiinnnii, Net 99.50
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SHURE m3D
with diamond stylus

;Ia;ﬁc grllles. Size 11% x 6 x 4%:. Shpg. wt., Electrostatic Speaker Operotion
Ibs.
SK-150 Electrostatic 3 Element Tweeter Mahog- ® AVAILABLE IN MAHOGANY, WALNUT OR

27.50

BLONDE ENCLOSURE

SPECIAL SALE!

GARRARD RC121/11
WITH SHURE M3D
DYNETIC STEREO
CARTRIDGE WITH
52.50 DIAMOND STYLUS

MONEY-SAVER COMBINATION

Garrard latest model RC121/11 with Shure model

M3D professional Dynetic Compatible Stereo car-

tridge with .7 mil diamond s'ylus Ragulor 83.15

value. Shpg. wt., 15 Ibs ..Net 52.50
GARRARD RC-88

Garrard RC88 and Shure M3D Cartridge..Net 62.50

RADIOC-ELECTRONICS
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LAFAYETTE Kits Are FUN To Build!

LAFAYETTE

STEREO TUNER KIT
THE MOST FLEXIBLE TUNER EVER DESIGNED
Multifilex Output for New Sterec FM

11 Tubes {inctuding 4 dual-purpese} +
Tuning Eye + Selenium rectifier Pro-
vide 17 Tube Performance

10KC Whistle Filter ® Pre.aligned IF's
Tuned Cascode FM @ 12 Tuned Circuits
Dual Cathode Follower Output

Separatsly Tuned FM and AM Sections
Armstrong  Circuit with FM/AFC ond
AFC Defeat

Dual Double-Tuned Transformer

Coupled Limiters.

More than a year of research, planning and engineering went into the making of
the Lafayette Stereo Tuner. Its unique flexibility permits the reception of binaural
broadcasting (simultaneous transmission on both FM and AM), the independent
operation of both the FM and AM sections at the same time, and the ordinary
reception of either FM or AM. The AM and FM sections are separately tuned,
each with o seporote 3-gang tuning condenser, separate flywheel tuning and
separate volume control for proper balancing when used for binoural programs.
Simplified accurate knife-edge tuning is provided by magic eye which operates
independently on FM and AM. Automatic frequency control ““locks in'' FM signal
permanently. Aside from Its unique flexibility, this is, above all else, a quality
high-fidelity tuner incorporating features found exclusively in the highest priced
tuners.

FM specifications Include grounded-grid triode low noise front end with triode
mixer, double-tuned dual limiters with Foster-Seeley discriminator, less than 1%
harmonic distortion, frequency response 20-20,000 ¢ps -+ V3 db, full 200 k¢
bandwidth and sensitivity of 2 microvolts for 30 db quieting with full limiting ot
one microvolt, AM specifications Include 3 stoges of AVC, 10 ke whistle filter,
built-in ferrite loop ontenno, less than 19, hormonic distortion, sensitivity of 5
microvolts, 8 k¢ bondwidth and frequency response 20-5000 ¢ps -+ 3 db.

The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning
and 5-position Function Selector Switch. Tastefully styled with gold-brass escu-
tcheon having dark moroon background plus matching maroon knobs with gold
inserts. The Lofayette Stereo Tuner wos designed with the builder In mind. Two
separate printed circuit boards make constructlon and wiring simple, even for
such a complex unit. Complete kit includes all parts and metal cover, a step-by-
step instruction manvol, schemotic and pictoriol diagrams. Size Is 133,” W x
10%” D x 41/;” H. Shpg. wt., 22 Ibs.

KT-500 Net 74.50
LY-50 Some as above, (omplelely 70cvovy wired ond tested. Net 124.50

NEW! LAFAYETTE PROFESSIONAL STEREO
MASTER AUDIO CONTROL CENTER

Solves Every Stereo/
Monavral Control Problem!

® UNIQUE STEREO & MONAURAL CONTROL FEATURES

® AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE
3d CHANNEL OUTPUT & CROSS-CHANNEL FEED

©® PRECISE “"NULL BALANCING SYSTEM

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH Fl-
DELITY. Provides such unusual features as o Bridge Control,
for variable cross-channel signal feed for elimination of ‘ping-
pong’’ (exaggerated separotion) effects and for 3d chonnel
output volume control for 3-speoker stereo systems; 3d chonnel
output also serves for mixing stereo to produce excellent mon-
avral recordings. Also has full input mixing of monaural program
sources, special ‘‘null’’ stereo boloncing and calibrating system
(better thon meters}, 24 equalization positions, all-concantric
controls, rumble and scratch filters, loudness switch. Clutch type
volume controls for balancing or as 1 Master Volume Control.
Hos channel reverse, electronic phasing, input level controls.
Sensitivity 1.78 millivolts for 1 volt cut. Dual low-impedance
outputs [plate followers), 1300 ohms. Response 10-25,000 cps
+ 0.5 db. Less than .03% IM distortion. Uses 7 new 7025 low-
noise dual triodes. Size 14” x 4%” x 10%”. Shpg. wt., 16 ibs.
omplete with printed circuvit board, cage, profusely illustrated
instructions, all necessary parts.

LAFAYETTE KT-600 — Sterec Preamplifier kit
LAFAYETITE LA-600—Sterec Preomplifier, Wired' .

*K

Use it as & Binamral-
Stereophonie
FM-AM t(nner

Use it as & Dnal-
Monanral FM-AM (uner

Use it as a siraight

Monaaral FM or AM

tmner

500 oy

T74.50 rform

" ONLY 7.45 DOwN
7.00 MONTHLY

ONLY 7.95 DOWN
00 MONTHLY

© RESPONSE 10-25.000 CPS + 0.5 DB

® 6 CONCENTRIC FRONT PANEL CONTROLS

® 4 CONCENTRIC REAR PANEL INPUT
LEVEL CONTROLS

® 180° ELECTRONIC PHASE REVERSAL

NEW! _ LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT

y N

2 Net 79.50
.Net 134.50

@ 36-WATT STEREQ AMPLIFIER-
18-WATTS EACH CHANNEL

@ FOR OPTIONAL USE AS 36-WATT
MONAURAL AMPLIFIER

@ 2 PRINTED CIRCUIT BOARDS FOR

NEAT, SIMPLIFIED WIRING
@ RESPONSE BETTER THAN 35.30,000

CPS 3= 1/, DB AT 18 WATTS

@ EMPLOYS 4 NEW PREMIUM-TYPE ‘@ LESS THAN 1% HARMONIC OR

7189 OUTPUT TUBES INTERMODULATION DISTORTION

A superbly-performing bosic stereo emplifier, in eosy-to-build kit form to sove
you lots of money ond let you get Intc stereo now at minimum expensel Duotl
inputs are provided, eoch with individvol volume contro!, ond the unit may be
vsed with a stereo preamplifier, for 2.18 watt stereo chonnels or, ot the fiick of
o switch, os o fine J6-watt monaurol-omplifier — or, if desired, it moy be used os
2 separcte monoural 18-watt amplifiers! CONTROLS include 2 input volume con-
frols, channel Reverse switch (AB-BA), Monaurcl-Stereo switch, DUAL QUTPUT
IMPEDANCES are: 4, 8, 16 and 32 chms (permitting porallet {monaural} opera-
tian of 2 speaker systems of vp to 16 ohms. INPUT SENSITIVITY is 0.45 volts per
channet for full output. TUBES aro 2-6ANS, 4-7189; GZ-34 rectifier. SIZE 9.3/16%d
(10:9/16” with controls) x 5V,”h x 13'/‘”w Sunplned complete with perforated
metal cage, all necossory poarts and detaited instructions. Shpg. wt., 22 tbs.

KY-310 Stereo Power Amplifier Kit _...... Net 47.50

AXtel 1-7000

PLAINFIELD, N. J.
139 W, 2nd St.
Plainfield 6-4718

165-08 Liberty Ave.

NEW YORK, N. Y.
100 6th Ave.
WOrth 6-5300,

JAMAICA, N. VY.

NEWARK, N. J.
24 Central Ave.
MArket 2-1661

BOSTON, MASS.
110 Federal $t.
HUbbard 2-7850

BRONX, N. Y.
542 £. Fordham Rd.
FOrdhom 7-8813

PLEASE INCLUDE POSTAGE WITH ORDER

MAY, 1959

WWW.americanradiohistorv.com

STEREO REMOTE
CONTROL CENTER KIT
MODEL KT-315

TWO LOW NOISE 7025 DUAL-TRIODES
POSITIVE CONTROL 50 FEET OR MORE
BRIDGE BALANCING CIRCUIT

OUTPUT FOR “THIRD CHANNEL"
CLUTCH-TYPE VOLUME CONTROL

Self-powered electranic adapter with unique features ine
¢luding low-impedance ‘‘plate follower’’ outputs for res
mote operation of from 50 feet or more from controlled
omplifier. Cross-feeding various amounts of audio from
each channel eliminates objectionoble ‘‘hole in the mid-
dle’’ effect. Phase reversal with or without channel re-
versal. Premium type 7025 dual friodes. Printed circuit
board for easy error-free assembly. Complete with cage
ond simple detailed instruction manval. Size 6% x 4% x
7%"”. Shpg. wt., 7Va Ibs.

KT-315 Electronic Stereo Adapter

Kit {with cage)
Net 27.50

EXCITING “EXPLOR-AIR"
4 BAND RECEIVER KIT

18.50

e 4 Bands for total coverage:
550-1600 Kc broad cast band

® 1.7-5.0Mc., 5.0-18 Mc., 14-30 Mc¢.
shortwave bands

e Complete band- switching from
front panel

e Built-in Big 4”PM Loud- speaker

A complete regenerative shortwave and standard broadcast
set covering from 550KC to 30MC. Features include pre-
wound coils, isclated chossis and freedom from shock hoz-
ard and sensitive circuitry. Perfect for amateurs, students
ond casuat listeners. Simple to build, this kit is complete,
including all parts needed and o detailed step-by-step in«
struction book. Shpg. wt., 8 1b
KT-135 EXPLOR-AIR RECElVER KIT {less cabinet)

Net 18.50
ML-150 Leatherette covered wooden cabinet for obove

Net 2.75

NEW! LAFAYETTE
STEREO AMPLIFIER KIT

o 18.95

&‘fa L

¢ GANGED TONE CONTROLS e STEREO-
MONAURAL SWITCH e .04 VOLT SEN-
SITIVITY o 4 WATTS STEREO OUTPUT
® [SOLATION TRANSFORMER e SEPA-
RATE VOLUME CONTROLS

Brand new stereo amplifier kit for that extra small stereo

hi-fi set, featuring separate volume controls; ganged
tone control; stereo, reverse and manaural switch. 40

millivolt sensitivityl Complete kit with tubes, rectifier,
Only 9%” x 5”
7 Ibs.

all parts and instructions. x 4%7,
110-120 60 cycle AC. Shpg. wt.,

KT-126 — Complete Kit ...

For

..Net 18.95
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NEw DIFILIVI' BLACK BEAUTYVY®
MOLDED CAPACITORS

" BEAT THE HEAT
AND HUMIDITY!

”

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can boil ’em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operateina 105°C eavironment with-
out derating.

DUAL DIELECTRIC ULTRA-RELIABLE DUAL-MARKED
WINDING '

 LEAXPROOF -

A0CK-HARD TOUGH MOLDED
CONSTRUCTION HOUSING

Look for the kXD markings on the black coge.

The major capacitor improvements
come from

And the heart of these new DIFILM capacitors
can’t be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar* polyester
Silm and the highest grade of paper dielectric. A
rock-hard solid impregnant fills voids and pin-
holes in the film.

Talk about reliability! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why take
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS . . . at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products
Company, 81 Marshall St., North Adams, Mass.

*DuPont trademark

SPRAGUE

world’s largest capacitor manufacturer

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND ETTER CAPACITORS FOR YOU u |
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. . . for the matador — it comes
when he can no longer play at the
game of bravery, but must at last
face up to the supreme test of his
courage and greatness — when he
must conquer or be conquered.

... for the turntable or changer —
it comes when the stylus descends
to the groove of a stereo record, to
track as never hefore required . . .
vertically as well as laterally, with
lighter pressure, greater accuracy,
less distortion and far more sen-
sitivity—when the operation must
be silent, smooth and flawless to
permit the music to emerge with
clarity, purity and distinction.

Shorn of pretension and mere

The DUAL-1006

Juan Montero, matador.

From BULLFIGHT, by permission of
Simon and Schuster, Publishers.
Copyright © 1958 by Peter Bucliley.

paper claims, every brand, every
product of old must now face up
to the new challenge wrought by
stereophonic sound. Regardless of
past laurels, it is today’s perform-
ance that counts.

The United Audio DUAL-1006
. . . totally new, significantly dif-
ferent « . . is the only combination
professional turntable and deluxe
changer created for uncompro-
mised stereo and monophonic
reproduction.

We invite you to visit vour author-
ized United Audio dealer . . . to
subn.it the DUAL-1006 to the most
demanding of tests . . . to see and
hear it ir its “moment of truth.”

combination professional turntable [ deluxe changer for uncompromised stereo and mono reproduction

Actually tracks and operates auto-
matically or manually with only 2
grams stylus pressure.

Choice of heavy, large dlameter
turntables®* — new laminated con-
centrically-girded design retains
dynamic balance and plano surface.

Rigid equipoise motor suspension
principle eliminates vertical rumble.

Built-in direct reading stylus pres-
sure/tracking force gauge.

Totally new design one-piece tone-
arm — provides perfect vertical and
lateral tracking — no multiple arm
resonance or cartridge vertical am-
plitude distortion.

Truly freefloating tonearm — unique
clutch disengagement for complete
freedom.

Multiple transmission motor drive
uses individual gears for each speed
— automatic disengagement makes
“flat spot thumping'’ impossible.

*314 b, standard; 5Y lb. optional at small extra cost.

Stereo-mono switch has phase-can-
celling feedback circuit to remove
vertical noise signal from mono rec-
ords played with stereo cartridge.

Obsolescence-proof intermix for
present or future record sizes.

Elevator action changer spindle safe-
guards record grooves and centers.

True manual (or automatic) single
play — permits setting tonearm on
rotating or motionless turntable.

www.americanradiohistorv.com

united @udio

PRODUCTS O F DISTINCTION
Desk 2, 202-4 East 19th St., New York 3, N. Y.
Please send full details to:

NAME
ADDRESS
CITY ZONE...... STATE.
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