BUILD-High-Gain 48-Element UHF Antenna *

~Be an Expert /J
“Organ Tuner fds

" Fix Color TV
Troubles Fast

‘SHOP PROJECTS :

High-Gain IC "\
Audio Amplifier §

(see page 32)
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WORLD'S LARGEST SELLING
AND WORLD'S NEWEST

Hand Size v-o-m's

MODEL 310
INTERNALLY SMIELDED

RN

\
wiDE IN U.S.A £

MODEL 310
INTERNALLY SH-ELOED

! " pEIN US.A.
RIPLETT ELEC. i UFFTON, O |
INSTR. CO. "y !

1 HAND SIZE V-0-M WITH PROVISION FOR ATTACHING AC 310-C PLUS FEATURES

CLAMP-ON AMMETER. 1, Hand size V-O-M with provision for attach-
ing AC Clamp-on Ammeter.

2. 15,000 OHMS per volt AC sensitivity}
2 20,000 OHMS PER VOLT DC SENSITIVITY; 5,000 AC. (20,000 DC same as 310).

3. Single fully enclosed Lever Range Switch,
plus DC Polarity Reversing.

3 ONE SELECTOR SWITCH MINIMIZES CHANCE OF INCOR- MODELS 100 AND 100-C
RECT SETTINGS AND BURNOUTS.

Comprehensive test sets. Model 100

includes: Model 310 V-O-M, Model 10

SELF-SHIELDED Bar-Ring instrument; permits checking in strong magnetic fields. Clamp-On Ammeter Adapter; Model

FITTING INTERCHANGEABLE test prod tip into top of tester makes it the common 101 Line Separator; Model 379 Le\j'ﬁl‘e'

be, thereby freei hand. UNBREAKABLE plastic meter window. BANANA- el o] g, I iab oS
Righe: tireepyhikecingion ianC: P WInGow: ] Separate Unit Purchase Price.)

TYPE JACKS—positive connection and long life. ! MODEL 100—U.S.A. User Net.. $78.00

Model 310— $44.00 Model 310-C— $56.00 Model 369 Leather Case— $4.20 o W
ALL PRICES ARE SUGGESTED U.S.A. USER NET, SUBJECT TO CHANGE @ with Model 31,0-C,
THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

D: FIELD ENGINEERS * ELECTRICAL, RADIO, TV, AND APPLIANCE SERVICEMEN * ELECTRICAL
CONTRACTORS ¢« FACTORY MAINTENANCE MEN ¢ ELECTRONIC TECHNICIANS * HOME OWNERS, HOBBYISTS
2 S COMPLETE LINE C cOM’'s 8 OCK
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BIGGEST PURCHASE OF
RECORDING TAPE EVER!

 POLYESTER
POLYESTER

ARIZONA — Phoenix
ARKANSAS — Little Rock

%%

POLYESTER POLNEST

FEEL
O WL
T REEN

POLYESTER POLY TSR
" . W
ool @
e ' IAPE
POLYESTER RECORDING
POLYESTER POLYESTER

POLYESTER SUPER
POLYESTER POLNESY

KENTUCKY — Bowling Green,
Newport

STRENGTW Descrioti PER LOTS of | LOTS of | In Lots of
TR escription REEL 3-9 10-49 50 - up
s “.&- \ 1800' 1.0 Mil
w®w. S n
5 7" Reel 5 5 39 25 09
44.1018
EACH EACH EACH EACH

1800 FEET
7" REEL
1.0 MIL

POLYESTER

ON RECORDING TAPE
AT RADIO SHACK

s Super Strength 1.0 Mil Polyester! $ Broad Response!

Y Pre-Tested Uniform Top Quality! ¢ Extreme Sensitivity!

% Freedom from Flake-Off! & Lower Print-Through — No Echo!
% Splice Free! ¥ Lower Noise Level! Y Built-in Lubrication!

Bought by the truck load direct from America’s #1 manufacturer of
professional recording tape! It's double-play, super-strength 1.0 polyester
. . . the quality base material (n0f acetate!), on 7" reels in our own
“CONCERT"” brand boxes. We believe this to be the largest lot purchase

L\ in audio history — and Radio Shack is returning the savings to yox!/ This

combination of quality and economy makes it a “natural” for schools,
studios and tape enthusiasts! Order today and cash in on this value!

Now Over 195 Radio Shack St Coast to Coast!
Kl i Bl S FILL IN AND MAIL TODAY!
AR Binghamton, Buffalo, New d

Bakersfield, Cavina, Downey,
Garden Grove. Glendale,
La Habra, Long Beach, Los
Angeles, Mission Hills,
Mountain Yiew, No.
Hollywood, Oakland,
Pasadena, Pomona, Reseda,
Sacramento, San Bruno, San
Diego. San Francisco, Santa
Ana, Santa Monica, Torrance,
West Covina
COLORADO — Denver,
Englewood, Thornton
CONNECTICUT — Bridgeport,
Hamden, Manchester, New
Britain, New Haven, New
London, Orange, Stamford,
Torrington, West Hartford
FLORIDA — Cocoa Baach,
Jacksonville, Orlando,
W. Palm Beach
GEORGIA — Atlanta
ILLINOIS — Belleville, Chicago,
Elgin, Harvey., Waukegan
INDIANA — Richmond
KANSAS — Overland Park.
Wichita

APRIL 1968

LOUISIANA — Baton Rouge,
Gretna, Monroe, New
Orleans, Shreveport

MAINE — Bangor, Portland

MARYLAND — Baltimore,
Langley Park, Rockville

MASSACHUSETTS — Boston,
Braintree, Brockton. Brookline,
Cambridge, Dedham,
Dorchester, Framingh

York, Rochester, Schenectady,
Syracuse
NORTH CAROLINA—Charlotie I
OHIO — Cincinnati, Cleveland,
Columbus, Lima, Willowick
OKLAHOMA — Ollshoma City,
Tulsa
OREGON — Portland
PENNSYLVANIA — Greensburg
Philadelphia, Pittsburgh,

RADIO %EAST: 730 Commonwealth Ave., Boston, Mass. 02215—l

Rushme ______ reels of polyester tape (44-1018).

Leominster, Lowall,” Medford,
Natick, Quincy, Saugus,
Springfield, Waltham, West
Springfield, Worcester
MICHIGAN -— Datroit, Grand

Rapids, Lincoln Park
MINNESOTA — Duluth,

Minneapolis, St. Paul
MISSISSIPPI — Jackson
MISSOURI — Karsas City,

St. Joseph, St. Louis
NEBRASKA — Oraha
NEVADA — Las Vegas
NEW HAMPSHIRE —

Manchester
NEW JERSEY — Fords,

Pennsauken, Trenton

NEW MEXICO — Albuquerque

< Circle 7 on reader’s service card

Plymouth Mesting

RHODE ISLAND — Providence,
East Providence, Warwick

TENNESSEE — Memphis,
Nashville

TEXAS — Abilane, Amariilo,
Arlington, Austin, Brownsville,
Corpus Christi, Dallas, Et
Paso, Fort Worth, Houston,
irving, Lubbock, Midland, San
Antonio, Sherman, Tyler,
Waco

UTAH — Salt Late City

YIRGINIA — Arlington.
Hampton, Norfolk, Portsmouth,
¥irginia Beach

WASHINGTON — Saattle

WEST YIRGINIA - Martinsburg

I enclose $

, plus 5¢ per reel to cover
handling and postage anywhere in the U.S.A.
[[] Send me a FREE 1968 Radio Shack Catalog

Name

Street_
City.

|

|

I

|

|

| |

Stote__ Zip ]
1

— s —— —— ———— ——— i

Circle 8 on reader’s service card
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WHAT IS THE COMMON DENOMINATOR OF

AN ANCIENT EGYPTIAN PYRAMID AND
A A MODERN ELECTRONICS CAREER?

The ancient pyramids were built on strong foundations
and thus have endured extensive changes in their en-
vironment. How about your electronics career? Is it
built on a solid foundation of knowledge and under-
standing? Can the foundation under your electronics
career endure the rapid changes now occurring in the
electronics industry?

Grantham’s strong-foundation educational program
in electronics engineering technology leads to non-obso-
lescent skills — to skills which are based more on rea-
soning than on merely doing — and leads to the Degree
of Associate in Science in Electronics Engineering. As
many as five of the six semesters in the educational
program can be completed by correspondence. And tech-
nicians who have had at least one full year of practical
experience may obtain credit for the resident semester,
thus qualifying for the ASEE degree in only five
semesters, all by correspondence.

Earn Your FCC License & Associate Degree

You have heard and read, over and over again, about
how important an FCC license is to your success in
electronics. It is certainly true that an FCC license is
important — sometimes essential — but it’s not enough!
Without further education, you can't make it to the
top. Get your FCC license without fail, but don’t stop
there. To prepare for the best jobs, continue your
electronics education and get your degree.

This kind of thinking makes good common sense to
those who want to make more money in electronics. It
also makes good common sense to prepare for your FCC
license with the School that gives degree credit for
your license training — and with the School that can
then take you from the FCC license level to the DE-
GREE level. (The first two semesters of the six-semester
Grantham degree curriculum prepare you for the first
class FCC license and radar endorsement.)

Grantham School of Electronics
1505 N. Western Ave. 818 18th Street, N.W.
Hollywood, Calif. 920027 Washington, D.C. 20006

Telephone: Telephone:
(213) 469-7878 (202) 298-7460

or

A STRONG FOUNDATION!

Accreditation, and G.l. Bill Approval

Grantham School of Electronics is accredited by the
Accrediting Commission of NHSC, and is approved
under the G.I. Bill. For seventeen years, Grantham has
been preparing men for successful electronics careers.

A Four-Step Program to Success

It’s your move, and’ the move you make today can
shape your future. Begin now with a step in the right
direction — Step -#1 — and then follow through with
Steps #2, #3, and #4.

Step #1 is a simple request for full information on
the Grantham Associate Degree Program in Electronics.
You take this step by filling out and mailing the coupon
shown below. We’ll send full information by return
matl. No salesman will call.

Step #2 is earning your FCC first class radiotelephone
LICENSE and radar endorsement. You complete this
step in the first two semesters of the Grantham
educational program.

Step #3 is earning your ASEE DEGREE. This degree
is conferred when you have earned credit for all six
semesters of the Grantham curriculum.

Step #4 is getting a better job, greater prestige, higher
pay on the basis of your extensive knowledge of
electronics.

It’s your move! Why not begin with Step #1.

IL Grantham School of Electronics RE 4-68 |
| 1505 N. Western Ave., Hollywood, Calif. 20027 i
{ Please mail me your free catalog, which explains how t

Grantham training can prepare me for my FCC License |
E arid Associate Degree in electronics. I understand no |
| salesman will call. l
| ]
I |
[ Name Age : i
! [
|r Address— |
I |
| City State Zip I
L e

T — e e S et s S i St e s S e ey S S S =y S— — S

Circle 9 on reader’s service card

RADIO-ELECTRONICS
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Radio-Electronics

April 1968 - Over 55 Years of Electronics Publishing

CONSTRUCTION PROJECTS

Build High-Gain IC Audio Amplifier ........ 32 .. Lyman E. Greenlee
Mount it on a speaker

Build: ESA-meter . .......... ............ 51 .. Edwin N. Kaufman
One way to conserve meter face space

Build A Voltage-Step Box ................. 55 ..... ... James Ashe
Good for simulating line voltage variations and testing

Testing With Black Noise............ we... 72 ... Peter E. Sutheim

Developed exclusively for Radio-Electronics Hi-Fi enthusiasts

N

Integrated circuits are now available for almost
any electronics application. Among the new crop
of IC’s is RCA’s CA3020, a low-priced, high-gain
(58dB) device with enough power output to drive
ANTENNAS a speaker. With a microscope, you can find 7 tran-
sistors, 3 diodes and 11 resistors all on one chip
in one TO-5 transistor case. Construction project

TV/FM Antennas Are Getting described on page 32 tells how to assemble and
Bigger and Better . ... ................. 34 aivisona Lon Cantor use this high-gain audio amplifier.
Home Antenna Systems .................. 38 ... ... Cal Cortan

A TV set and M radio in every room

1968 Crop of CB, Ham and

Communications Antennas ............. A2 iiviives Noe! Penn Wt SPLITTER
Skyhooks for two-way talk
Antenna Rotators . ...................... a3 . .. Ron Roberts
How to Get the Most From TV Antennas ... 46 .. ... Matthew Mandl
Installation and maintenance tips
Build A High-Gain 48-Element UHF Antenna 56 .. ... Charles L. Smith

Look, no snow

Liberate your TV set
from its fixed location.
A home antenna system
can make it possible
for you to hookup a TV
set in any one or every
room. From bigger and
better antennas on your
roof down to the last
line splitter, you will
find well engineered
equipment and suitable
installation instructions.
See page 38

SERVICING
Inthe Shop ... WithjJack ... ... ..... .. ... 16 .. . .. .. .. .. Jack Darr
Fix Color TV Troubles Fast ............... 48 . . Wallace Waner A single tuning fork, a
For experts only stopwatch and
knowledge of tonal
How to Be An Expert Organ Tuner .. ... ... 52" .-, Richard H. Dorf relationships can make
For beginners, t0o . you an expert organ
| . L tuner. Even if you don’t
CRT Color Tracking Tests Simplified .. ... .. 60 .. Roger A. Anderson intend to ever tune an
New approach to an old prohlem organ, your appreciation
for organ music
discipline will be much
enhanced.
See page 52
DEPARTMENTS
Correspondence ... == 6 New Semiconductors and Microcircuits ...... 92 Readers Service Page ...
New Literature New Test Equipment ... .. . ... 79 Technotes ..o
New Products ... News Briefs ..., 4 Try THiS ON€ oo
Noteworthy Circuits ..., 94

RADIO-ELECTRONICS. APRIL 1968, Volume XXXIX. No. 4.
Puhlished monthly by Gernshack Publications, Inc., at Ferry St., Concord, N. H. 03302.
Editorial, Advertising, and Executive offices: 200 Park Ave. S., New York, N. Y. 10003. Subscription Service: Boulder, Colo. 80302,

Second-class postage hald at Concord, N, H. Printed in U.8.A. One-year subscription rate; U. 8. and possessions, Canada, $6.
Pan-American countries, $7. Other countries. $7.50. Single copies: 60c. ©1968, hy Gernshack Publications, Inc. All rights reserved.
POSTMASTER: Notices of undelivered copies (Form 3579} to Boulder, Colo. 80302,
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ALL NEW!

NRI learn-by-doing training in

ADVANCED
COLOR TV

THE ONLY

COLOR TV |

TOTALLY
ENGINEERED FOR
TRAINING

@ Build your own custom color
set in 5 training stages

® 50 designed-for-learning
color circuit experiments

® Programmed with 18 “bite-size”
lesson texts

A comprehensive training plan for the
man who already has a knowledge of
monochrome circuits and wants to
quickly add Color TV servicing to his
skills. DEFINITELY NOT FOR BE-
GINNERS. It picks up where most
other courses leave off —giving you
“hands on” experience as you build the
only custom Color TV set engineered
for training. You gain a professional
understanding of all color circuits
through logical demonstrations never
before presented. The end product is
your own quality receiver.

TRAIN WITH THE LEADER

This NRI course — like all NRI train-
ing — is an outgrowth of more than 50
years experience training men for Elec-
tronics. NRI has simplified, organized
and dramatized home-study training to
make it easy, practical, entertaining.
You train with your hands as well as
your head, acquiring the equivalent of
months of on-the-job experience. De-
mand for Color TV Service Technicians
is great and growing. Cash in on the
color boom. Train with NRI — oldest
and largest school of its kind. Mail
coupon. No obligation. No salesman will
call. NATIONAL RADIO INSTI-
TUTE, Color Div., Wash., D.C. 20016.

MAIL FOR FREE CATALOG

NATIONAL RADIO INSTITUTE
p Color TV Division
/" Washington, D.C. 20016 30-048

Send me complete information on NR! new Advanced
Color TV Training. (No salesman will call)

Name Age

Address -

City State Zip @3
H H
) &

ACCREDITED MEMBER NATIORAL HOME STUDY COUNKCIL o

e e e e [ By

WILL TV SHIFT TO WIRE?—A
| battle is developing over spectrum
space. One side consists of land-mo-
bile radio users (taxicab, business ra-
dio, etc.) who are drawing a bead on
the uhf TV band of 470-890 MHz.
Land-mobile spokesmen have charged
that many uhf channels are unused and
asked that some space be given to
overcrowded mobile users. Propo-
nents point out that you can’t transmit
by wire to a moving vehicle, while you
can to a fixed TV receiver. Recently
Robert Galvin, Motorola president
and EIA chairman, said he thinks it
inevitable that all TV broadcasting
will eventually convert to cable.
Broadcasters, on the other hand.
concede that some reallocation of
frequencies may be desirable, but they
see no need for shifting nearly 500
MHz of spectrum space from TV to
mobile or other use. Public entertain-
ment investment, they claim, is too
great to obsolete the present system.

SUNSPOT MAXIMUM DUE—
Summit of the present 11-year sun-
spot cycle is expected sometime in
1968. Although the National Bu-
reau of Standards believes that the
peak was reached last fall, most ob-
servers think that the peak will not be
reached until mid-1968 or later. The
present cycle began with a minimum
in  October 1964. In May the
smoothed sunspot number is expected
to reach 117 to 120. This compares
with a number of 201 at the last peak
in March 1958, and with 152 at the
previous peak in May 1947. Those
two cycles, however, had the highest
recorded peaks since accurate sunspot
records began to be kept in the late
18th century.

Increased solar activity of the
past year has caused a great improve-
ment in short-wave reception, particu-
larly on the higher frequencies. The
21- and 28-MHz amateur bands, the
21- and 26-MHz international broad-
cast bands and the CB band have been
producing very strong long-distance
signals. These conditions will probably
continue for the next year or so as so-
lar activity begins its slow decline to-
ward the next minimum, which is ex-
pected in 1974 or 1975.

www americanradiohistorv. com

NEWS BF-!IEFS

MICROSCOPE IDENTIFIES SIN-
GLE ATOMS—The operator of the
atom-probe field ion microscope de-
veloped by Prof. Erwin Mueller of
Pennsylvania State Unversity can se-
lect a single atom for analysis from
thousands of surrounding tungsten
atoms, seen here at magnification of
2,100,000 times.

ELECTRIC PASSENGER CAR—
First electric passenger car on West
Coast is driven by violinist Jascha
Heifetz, shown examining the power
system. Car is powered by 12 normal
car batteries and produces absolutely
none of the smog that now smothers
the entire Los Angeles area.

LARGE-SCREEN AIR-TRAFFIC
DISPLAYS— Closed-circuit  displays
designed and installed by TNT Com-
munications, Inc., for the Federal

(continued on page 70)

RADIO-ELECTRONICS
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Here’s the most foolproof volt-ohm-milliammeter
ever made. Protection approaches 1009%. It’s the
VOM you will want to have on hand where inex-
perienced people are running tests . . . or will reach
for yourself on thosc days when you're all thumbs.
The 260-5P will save you all kinds of headaches from
burned out meters and resistors, bent pointers,
and inaccuracies caused by overheating.

Combined Protection You Won't Find
In Any Other VOM ON LY $94.00
Reset button pops out to indicate overload.

. Youcannot reset circuits while overload is present.

. Protective circuit does not require massive over-
Joads which can cause hidden damage to the Write for Bulletin 2076
mstrument.
4. All ranges are protected except those not feasible Ranges—The 260-5P has the same ranges and takes
i a portable instrument—1000 and 5000 volts the same accessories as Simpson’s famous 260-5
DC and AC; 10 amp DC. volt-ohm-milliammeter.

SIMPSON ELECTRIC COMPANY
5200 W. Kinzie Street. Chicago. Ill. 60644 « Phone: (312) 379-1121
Representatives in Principal Cities See Telephone Yellow Pages
- . P P Export Dept.: 400 W. Madison St., Chicago. lil. 60606 Cable, Simelg
In Canada: Bach-Simpson Ltd.. London, Ontario
| INSTRUMENTS THAT STay aSCURATE | o |ndia: Rution: ha-Simpson Private Ltd., Vikhroli, Bombay

DIVISION

WORLD’S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT

APRIL 1968 . 5

www americanradiohistorv com
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Delta Launches the

COMPUTACH

An exclusive computer-
tachometer for precise RPM
measurement in easy-to-
build Kit form!

Delta,
duced the fabulous MARK TEN®, now offer
a precise computer-tachometer which obso-
letes any type tachometer on the market
today' You achieve unhelievable accuracy
in RPM readings due to the advanced,
solid-state electronic matched components

pioneers in CD ignition who pro-

used in the computer, coupled with the
finest precision meter in the world. In kit
only for all 12V, 8 cyl. cars.

Check these Deltafeatures:
0-8000 RPM range

Perfect linearity — zero paralax
Adjustahble set pointer

Wide angle needle sweep
Translucent illuminated dial
Chrome plated die-cast housing
All-angle ball & socket mounting
Use it with any ignition system
Meter: 3%~ dia. X 3% deep
Kit complete, no extras to huy

(O

Orders shipped promptly.
Satisfaction guaranteed.
Send check today!

8-2

/\ DELTA PRODUCTS

P.0. Box 1147 RE / Grand Junction, Colo. 81501

1

|

|

|

|
Enclosed is $ ] Ship ppd. (] Ship €.0.D. |
Please send: |
[J COMPUTACH® Kits @ $29.95 ppd |
(12 VOLT 8 CYLINDER VEHICLES ONLY) |

|

I

|

Name

City 'State

Circle 11 on reader’s service card
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THERE REALLY IS A JOE
DOWN THE STREET

Concerning your article, “Be
Brave! Take On Transistor Radios!”
(September 1967) why not let Joe’s
Radio Repair down the street have the
job?

JoE FISHBEIN

Joe’s Radio-Phono Repair Service

Southfield, Mich. 48075

Okay, Joe, but if you're the guy down
the street you should have plenty of
work; the fellows up the street are still
turning down the repair jobs on these

sinall transistor radios.
UNDERGROUND RADIO \/ Q‘)(ﬂ

The article, “Keeping in Touch
Underground” by Peter E. Sutheim
(January 1968) was well written; how-
ever, we feel that the complete story
was not told because the author virtu-
ally climinated any mention of our
Type 65 Carrier Equipment, a vital
part of TA communications. (The only
indication of “carrier” was in Fig. 2.
and the “10 kHz” is incorrect.)

In particular, we take issue with
the stalement, beginning at the bottom
of page 57, that except for “baluns,
cavity resonators, and power split-
ter, all the equipment was Motorola
stock.” Here are the facts: In 1964
Motorola provided a pilot installation
of six stations on the Lexington Avenue
Line. The carrier equipment was our
Type 65A (then sold under the Budel-
man name). In 1965 Motorola con-
tracted to equip 26 stations on the IRT.
The carrier equipment was Cardion
Type 65B (improved version of 65A).

ByroN H. DRETZMAN

SYSTEM ENGINEER
Cardion Communications Co.

Peter Sutheim informs us that the arti-
cle was written almost entirely from
material supplied by the New York
Ciry Transit Authority, which included
no mention of the Cardion Type 65

(continued on page 12)
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Radio-Electronics

200 PARK AVE. SOUTH
NEW YORK, N. Y. 10003
HUGO GERNSBACK (1884-1967)
founder
M. HARVEY GERNSBACK, publisher
ROBERT CORNELL, editor
Robert F. Scott, W2PWG, senior editor
Thomas R. Haskett, managing editor
Jack Darr, service editor
Peter E. Sutheim, audio editor
1. Queen, editorial associate
Matthew Mandl, contributing editor
Linda Albers, assistant to editor
Wm. Lyon Mclaughlin,
technical illustration director
Bruce Ward, production manager
Sandra Esteves, production assistant
G. Aliquo, circulation manager

Cover by Harry Schlack

RADIO-ELECTRONICS is published by
Gernsback Publications, Inc.

President: M. Harvey Gernsback

Vice President-Secretary: G. Aliquo

ADVERTISING REPRESENTATIVES
EAST
john J. Lamson,
RADIO-ELECTRONICS, 200 Park Ave. South
New York, N.Y. 10003, 212-777-6400

MIDWEST/N.&S. Car., Ga., Tenn.

Robert Pattis, the Bill Pattis Co., 4761 West
Touhy Ave., Lincolnwood, tll. 60646,
312-679-1100

W. COAST/Texas/Arkansas/Oklahoma

J. E Publishers Representative Co., 8380
Melrose Ave., Los Angeles, Calif. 90069,
213-653-5841; 420 Market St., San Francisco,
Calif. 94111, 415-981-4527

UNITED KINGDOM
Publishing & Distributing Co., Ltd., Mitre
House, 177 Regent St., London W.1, England

SUBSCRIPTION SERVICE: Send all subscrip-
tion correspondence and orders to RADIO-
ELECTRONICS, Subscription Department,
Boulder, Colo. 80302. For change of ad-
dress, allow six weeks, furnishing both the
old and new addresses and if possible
enclosing labe! from a recent issue.

MOVING?

form below.

For FASTEST service on address change, missing
copies, etc., attach old mailing label in f|rst
space below. Otherwise please print clearly yout
address as we now have it.

OLD ADDRESS (Attach old label if availabie)

Or writing about subscrip-
tion? Be sure to fill out

Name

Address
City . State .
Zip Code ..ooccvvniriiinnninnnee
NEW ADDRESS

Name

Address .

City State

Zip Code ...ocovvvniiiniiiniinens

Mail to: RADIO-ELECTRONICS
Subscrition Dept. Boulder, Colo. 80302

C.
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COLOR SPECTRUM.. ANTENNAS

are “signal customized’’
for hetter color reception...

“the ANTENNA that captures the RAINBOW'’
FINCO has developed the Cclor Spectrum Series of antennas — “Signal
Customized” — to exactly fit the requirements of any given area.

There is a model scientfically designed and engineered for your area.

Check this chart for the FINCO “Signal Customized” Antenna best suited for you area.

i

SJ&EN&E;ITG':\JA(I).F ‘ Strength of VHF Signal at Receiving Antenna Location
AT RECEIVING
ANTENNA VHF SIGNAL VHF SIGNAL VHF SIGNAL VHF SIGNAL
LOCATION STRONG MODERATE WEAK VERY 'WEAK
\d _ Y ¥
H= " i
cs-v3 CS-V5 cs-V7 cs-vio CS-VI5  CS-v18
$10.95 $17.50 $24.95 $35.95 $48.50 $56.50
UHF SIGNAL = =
STRONG
e cs-ut CS A1 CS-B1 CS-C1 CS-31
$9.95 $16.95 $29.95 $43.95 $43.95
, A - \ ‘
UHF SIGNAL o
WEAK == ==
» €s-U2 CS-A2 CS-B3 CS-C3 cs03
$14.95 $22.95 $49.95 $59.95 $63.95
UHF SIGNAL | \@
VERY WEAK > X
e Cs-U3 CS-A3 CS-B3 Cs-C3 cs3
$21.95 $30.95 $49.95 $59.95 $69.95
S“Fu’cmm\'w’z\a’ NOTE: In addition to the regular 300 ohm models (above), each mode! is available in a 75 ohm coaxial cable downlead
where this type of installation is preferable. These models, designated '“XCS'', each come complete with a compact

FINCC

behind-the-set 75 ohm to 300 ohm balun-splitter to match the antenna system to the proper set terminals.

THE FINNEY COMPANY

34 West Interstate Street ¢ Dept. RE ¢ Bedford, Ohio 44146

Circle 12 on reader’s service card
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EXPERIENGE
5 STILL YOUR

BEST TEAGHER

e e ——

' NRI designed-for-learning
training equipment gives you
priceless confidence be-
causeyour hands are trained .
1 > . as well as your head.
Learnmg Electromcs at home the NRI way is fast
and fascinating. Read opposite page.

,/ | OLDEST AND LARGEST
SCHOOL OF ITS KIND

Accredited by the Accrediting Commission of the National Home Study Councit

RADIO-ELECTRONICS
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You get more for your money
from NRI—more value, more solid experience

so essential to careers in Electronics. NRI's pioneering
“discovery’ method is the result of more than half a
century of simplifying, organizing, dramatizing subject
matter. In each of NRI's major courses you learn by
doing. You demonstrate theory you read in ‘‘bite-size”
texts programmed with NRI designed-for-learning pro-
fessional lab equipment. Electronics comes alive in a
unique, fascinatingway. You'll take pleasure in evidence
you can feel and touch of increasing skills in Electronics,
as you introduce defects into circuits you build, per-
form experiments, discover the ““why'’ of circuitry and
equipment operation.

Almost without realizing it, the NRI discovery method
gives you the professional’'s most valuable tool—prac-
tical experience. You learn maintenance, installation,
construction and trouble-shooting of Electronic circuits
of any description. Whether your chosen field is Indus-
trial Electronics, Communications or TV-Radio Servicing,
NRI prepares you quickly to be employable in this
booming field or to earn extra money in your spare
time or have your own full-time business. And you
startout with training equivalent to months—even years
—of on-the-job training.

NRI Has Trained More Men for
Electronics Than Any Other
SChOOI—By actual count, the number of individ-

uais who have enrolled for Electronics with NRI could
easily populate a city the size of New Orleans or indiana-
polis. Over three-quarters of a million have enrolled with
NRI since 1914. How well NRI training has proved its
value is evident from the thousands of letters we re-
ceive from graduates. Letters like those excerpted
below. Take the first step to a rewarding new career
today. Mail the postage-free card. No obligation. No
salesman will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D.C. 20016.

§ L.V.Lynch, Louis- [ g G. L. Roberts,
ville, Ky., was a ' Champaign, .,
factory worker is Senior Tech-
with American nician at the U.
Tobacco Co., of Illinois Coor-
now he's an Elec- dinated Science
tronics Technician with the Laboratory. In two years he
same firm. *l don't see how received five pay raises. Says
the NRI way of teaching could  Roberts, *‘| attribute my pres-
be improved.”’ ent position to NRI training.*

Ronald L. Ritter
of Eatontown,
N.J., received a
promotion be-
fore finishing the

Don House,
Lubbock, Tex.,
went into his
own Servicing
business six

y ; “ months after
completlng NR! training. This

former clothes salesman just .

bought a new house and re-
ports, ‘I look forward to mak-
ing twice as much money as |
would have in my former
work."’

2 NRI Communica-
tion course, scoring one of the
highest grades in Army pro-
ficiency tests. He works with
the U.S. Army Electronics Lab,
Ft. Monmouth, N.J. *“Through
NRI, | know | can handle a job
of responsibility.*

APPROVED UNDER NEW GI BILL. If you served since January 31,
1955, or are in service, check Gl line on postage-free card.

APRIL 1968

COLOR TV CIRCUITRY COMES ALIVE

asyou build, stage-by-stage, the only custom Color-TV engineered
for trzining. You grasp a professional understanding of all color
circuils through logical demonstrations never before presented.
Th.e TV-Radio Servicing course includes your choice of black and
white or color training equipment.

COMMUNICATIONS EXPERIENCE

comparable to many months on the job is yours as you build and
use a VTVM with solid-state power supply, perform experiments
on transmission line and antenna systems and build and work
with an operating, phone-cw, 30-watt transmitter suitable for
use on the 80-meter amateur band. Again, no other home-study
schoo! offers this equipment. You pass your FCC exams—or get
your money back.

COMPETENT TECHNICAL ABILITY

can be instantly demonstrated by you on completing the NRI
course in Industrial Electronics. As ycu learn, you actually build
and use your cwn motor control circuits, telemetering devices
and even digital computer circuits which you program to solve
simple problems. All major NRI courses include use of transis-
tors, solid-state devices, printed circuits.

11
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GOmNact Sels

SPEED DRIVING OF BRISTOL
AND ALLEN HEX TYPE SCREWS

No. 99PS-60 Bristol Multiple Spline
Type Screwdriver Set

4 and 6-flute blades
with diameters from
.048” thru .183”

( . No. 99PS-40 Allen Hex Type
Screwdriver Set

’
<t

———
ye

3

<

Hex diameters
from .050” thru 3/16”

Compact, interchangeable blade, Xcelite sets
permit quick selection of the right tool for the
job. With greater reach than conventional keys,
these handy blade and handle combinations make
it easier to get at deep set or awkwardly placed
socket screws, simplify close quarter work.

Each set contains 9 precision formed, alloy
steel, 4” blades; 4” extension; shockproof,
breakproof, amber plastic (UL) handle with
exclusive, positive locking device.

Sturdy, see-thru plastic cases fit pocket, have
flat bases for use as bench stands.

WRITE FOR BULLETIN N365

®

XCELITE, INC., 10 Bank St., Orchard Park, N.Y. 14127
In Canada contact Charles W. Pointon, Ltd.

Circle 13 on reader’s service card

CORRESPONDENCE
(continued from page 6)

carrier equipment. The statement in
question said only that the equipment
was “stock” (not Motorola stock). The
intended meaning was that the job
was accomplished without recourse 1o
highly unusual custom-built apparatus.
The 10 kHz figure, judging from vour
brochure. should indicate the channel
spacing. The channels can be transmit-
ted at frequencies up to 210 kHz.

s

/
1914 HAS A FLAT V

As a result of the articles in the
December 1967 and January 1968 is-
sues of vour magazine, I purchased sev-
eral Fairchild pl.914 integrated cir-
cuits, as recommended. When the IC’s
arrived, they did not have pin 8 marked
as shown in thc articles.

CHARLES V. THOMAS
Hor Springs, Ark.

Charles. the pL914 is available in sev-
eral different housings. If you look
carefully. vou will find a very small but
definite flat side on the epoxy case. The
flat serves as an identifier of pin 8, just
as a painted dot would do. Pin number-
ing is clockwise when the leads on the
unit are pointed toward you.

DATA WANTED

I wonder if you can help me deter-
mine the manufacturer of a superhet
(circa 1937) T would like to restore. Tt
was marketed by the E. C. Simmons
Hardware Co. here in St. Louis under
the trade name “Keen-Tone.” T feel
reasonably sure the Simmons company
did not manufacture the rcceiver but
had it manufactured. There is no clue
to the manufacturer other than the
label on the chassis which indicates
that the receiver was manufactured in
“Plant A” in Chicago. There are refer-
ences to RCA and Hazeltine patents on
the chassis sticker.

J. R. McCanN, MANAGER
Loss Prevention Dept.
Ralston Purina Co.
Checkerboard Sauare

St. Louis, Mo. 63119

FOREIGN SERVICE

I have finally found the address
for the “Saxon.” not Saxton, tape re-
corders. It is Martel Electronic Sales,

12
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Inc., 2339 S. Cotner, Los Angeles,
Calif. 90064. They also handle Uher,
AutoSonic, Telmar and Martel. The
L.A. telephone directory has a Saxon
listed and these fellows are just a little
upset about getting phone calls for ser-
vice information; it seems they’re a
hardware representative, Fujiya parts
can be obtained from ETCO Radio Ser-
vice, 259 East 134 St., Bronx, N.Y.,
(212) LU 5-1888. Who handles or im-
ports Honeytone?

Pat KILLMER

Long Beach, Calif.

Thanks for the info, Pat. For Honey-
tone, try Associated Importers, 1168
Battery St., San Francisco, Calif.

B.A.E.C. NEWSLETTER

I was very pleasantly surprised to
hear from onc of your rcaders that you
had published a letter from me in Jan-
uary 1968. I have now reccived my
copy, and would like to express to you
my sincere appreciation for your con-
tinued interest in the British Amatcur
Electronics Club.

As you know, the Newsletter is de-
signed to serve all those interested in
clectronics as a hobby, regardless of
where they live. Membership fee for
the US.A. is $2 per year, and if you
would be kind enough to publish my
address with these details T would be
very pleased indeed to send a copy of
our Newsletter to anyone interested in
joining the club.

I am sure that you would like to
know that, thanks to the publication of
my letter in RADIO-ELECTRONICS, the
B.A.E.C. now has scveral new mem-
bers in the US and Canada, and I have
made several friends there.

CyriL Bocop
B.A.E.C.

“Dickens”

26, Forrest Rd.
Penarth

Glam, Great Britain

Cyril. electronics has no geographic
borders, but it does have language and
symmbol barriers, let alone semantics.
If your Newsletter helps shed some
light over here on what's going on over
there your job will be well done.

HEATHKIT AR-15 REVIEW
SQUELCHED

As a Heathkit dealer we were nat-
urally very pleased to read the compli-
mentary review of the AR-15 receiver,
by Peter Sutheim (January 1968). We

|V

RADIO-ELECTRONICS
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Getting a hernia and not getting paid forit?

Switch to Elmenco dipped Mylar®- paper capacitors
and you won't have to worry about call-backs,

lost profits, broken reputations or broken
anything else.

The only ordinary thing about them is their price.

You get capacitors that meet the requirements of
high-reliability computer and missile systems. You
get capacitors that hold their rating at 125°C
continuous operation. Yet you get them at TV

set prices.

Elmenco dipped Mylar-paper capacitors come in
just about any value you need from .001 mfd to
1.0 mfd. And just about any TV rated voltage you
need, too, from 100V through 1600V.

Ask your Authorized Elmenco Distributor to put
them on your next order. Without fail.

Tell him you’re counting on his support.

(While you're at it, ask about other EImenco types:
padders and trimmers; high voltage dipped micas.)

Loral Distributor Products
A Division of Loral Corporation
Pondhill Industrial Park

Great Neck, New York
Torrance, California

® DU PONT TRADEMARK.

Circle 14 on reader’s service card
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With Stainless Steel
Strapping

Catalog No. 8008-L
Suggested Net $5.10
(18" lengths)

P R
\ f o 2 Catalog No. 8008
» Suggested Net $4.28
(12’ lengths)

New in design .. .tops in materials. .. first in service life.
Here is the quality-constructed two-bracket chimney
mount designed to give maximum service in high wind,
seasonal storms, adverse weather conditions. Available
with 12 or 18-foot lengths of stainless steel strapping to
fit any chimney, a locking “U” bolt that accepts antenna
masts up to 1'/2” in diameter. This mount installs in min-
utes, requires only a single wrench to secure to chimney.
Buy with confidence from the world’s largest basic manu-
facturer of television hardware ... you’ll make your job
easier, faster, and more profitable ... more satisfying to
your customer.

Always insist on [G€] ...

you'll get more for your money, everytime!

A DIVISION OF HYDROMETALS, INC.
MAIN PLANT: ROCKFORD,ILL.US.A.

GC ELECTRONICS ¢ >

=

ELECTRONICS

Giant FREE Catalog...

Only GC gives you everything in electronics
... has for almost 40 years. Match every
part and service need from-over 10,000
quality items. Write for your copy today!

Circle 15 on reader’s service card

S

CORRESPONDENCE confinued

has
everything
n
TELEVISION

* HARDWARE
* ALCESSORIES
* ANTENNAS

UHF-VHF-FM
ANTENNA
MAGIC COLOR
All Channel Gold
Antenna
Catalog No. 32.306
Suggested Net $7.79

The Magic Color
ALL-CHANNEL
ANTENNA
6 element, Gold-Guard
finished.
Catalog No. 32.506
Suggested Net $8.25

LOW-LOSS
UHF/VHF SPLITTER
Splits a combined UKF,
VHF signal into
separate outputs.
Catalog No. A-1083
Suggested Net $1.77

EN=
m :
iy
.I--".E..,“ >
o =

'
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are proud of this unit and, of course,
quite gratified when others share our
high opinion of it. However, after liv-
ing with. building, repairing and check-
ing performance of many examples of
this model, we feel sure that the exam-
ple which you tested was not operating
properly in one particular respect.

If you check the schematic and
circuit description of the AR-15, you
will find that the squelch circuit is very
elaborate. To eliminate the unsatisfac-
tory type of muting performance you
noted in your review, the squelch is
keyed to two separate conditions, 100-
kHz noise and center of passband of
the detector. The combination of these
two conditions very effectively elimi-
nates noise bursts such as you describe.
We can only conclude that the squelch
circuit on the unit you tested was not
operating properly and should be re-
paired.

KENNETH O. FULLMER
Berkeley, Calif.

Apparently the AR-15 receiver checked
out by Mr. Sutheim was slightly defi-
cient in its squelch operation. Since its
performance was otherwise so com-
pletely satisfactory, and since the less-
than-perfect muting operation was no
worse than what would have been ex-
pected from other high-quality receiv-
ers, it didn’t occur to him that perhaps
he had a correctable defect. The partic-
ular receiver tested is not available for
retest, so we will never know for sure.
Thank you for pointing out the possi-
bility.

MUCH ADO ABOUT SCR’s

I have been thinking about the
SCR and I think the name shouldn’t be
silicon controlled rectifier but rather
CSR or VCSR, for controlled silicon
rectifier or voltage controlled silicon
rectifier. If you think about it, the con-
trolling factor in an SCR is not the sili-
con, but rather the voltage applied to
a gate which turns it on. What do you
think?

STUART SJALUND
Haileybury, Ontario, Canada

We think it's a matter of semantics. It’s
a controlled rectifier and it contains sil-
icon. among other things. Stuart, some-
one once said, “We are learning more
and more about less and less and pretty
soon we will know everything about
nothing.” R-E

14 RADIO-ELECTRONICS
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SAVE VALUABLE SERVICING TIME

TEST ALL TRANSISTORS
IN CIRCUIT

AND FOR ONLY
$64.50 —
LOWEST PRICE GOING

You're wasting time using those old-fashioned meth-
ods—measuring voltages and tedious unsoldering
and soldering transistors back in the circuit. You're
way ahead with the new TR15A In-Circuit transistor
tester. It takes only seconds . . . and it works
every time.

Take it from the technicians who already know—
Sencore In-Circuit Transistor Testers are the ones
that really work. With either the new Compact
TR15A or the Deluxe TR139 you can check any
transistor, diode or rectifier without disconnecting
a single lead. Right in the circuit. In seconds. And
get truly accurate readings.

True Beta Measurements. Ratio of signal in to
signal out. Just set the CAL knob, press the beta
test button, and read the actual AC gain on the
meter. Range, 2 to infinity.

lcbo Measurements. Read the exact leakage cur-
rent (lcbo) right on the meter. Range, 0 to 5000
microamps.

Ask your distributor for the ORIGINAL IN-CIRCUIT TRANSISTOR TESTERS

S ENCORE

NO. 7 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

Out-of-Circuit Tests. Same test procedure. Dut-of-
circuit, transistors may be sorted, selected and
matched for specified values of beta and Icbo.

Complete Protection. Can't damage the transistor,
circuit or instrument, even if leads are incorrectly
connected. Special circuitry protects all parts.

No Set-up Book needed. So simple, even unknown
transistors can be checked. PNP and NPN types
determined at the flick of a switch.

All Steel Case. Vinyl covered, with brushed chrome
panel. Easy-to-read 4%2” meter.

DELUXE TR139 —Same basic circuitry as TRT15A.
Larger 6” meter.
Howard W. Sam’s tran-
sistor reference
manual included ...

Circle 16 on reader’s service card
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Avutomatic
STAPLE GUN TACGKERS

Specially designed for

SAFE — FAST — SECURE
WIRE & CABLE FASTENING

No. T-18

For wires up to
3/16" in dia.
e Uses round crown
A >/ staples in
= f,;d.,f, S, %7 leg only.
W,
e —

INTERCOM, BURGLAR
ALARM and other
low voltage
wiring.

For wires up to
Ya” in dia.
Uses round crown &

S 2

) , an Also
9/16” leg. used for ——
RADIANT =
HEATING ?".

Fastens same wires.
as No. T-18

For wires and
cables up to
%" in dia.
Uses tack-pointed
staples in 9/16”,
%" and 78" leg.
2)

SHEATHED CABLE, RADIANT
HEATING CABLE, WIRE
CONDUIT, COPPER
TUBING, DRIVE
RINGS, ETC.

o All-steel,
chrome finish.
o Jam-proof mechanism
for trouble-free cperation

SAFE! Driving blade automatically
halts staple at right depth of penetration!
Can't cut or injure wires and cables.

FAST! Powerful single stroke action
shoots staples in 1/1000 of a second!
Saves 70% in time, effort and efficiency!

HOLDS! Staple points diverge to

imbed firmly in wood. Rosin-coated for
tremendous holding power!

Write for catalog and information.
E HARROW FASTENER LZOMPANY INC.
Seddie Brook, New Jersey 07663 ~
“Pioneers and Pacesetters
For Almost A Half Century”

Circle 17 on reader’s service card

In the Shop .

.. With Jack

By JACK DARR

AUTOMATIC FINE TUNING

THERE'S ANOTHER NICE NEW CIR-
cuit that’ll be giving us fits in a little
while. It is automatic fine tuning, or
aft, although some people persist in
calling it “afc.” This could lead to con-
fusion unless we remember to add the
identifiers “horizontal” afc, “color”
afc, etc.

All the aft circuit amounts to is
this: Manufacturers have replaced
some of the normal “tuning capaci-
tance” in the tuner oscillator circuit
with a special diode. Motorola calls it
an “Epicap”; others call it a “varac-
tor” diode, and so on. It’s a specially
designed junction diode.

All junction diodes have a certain
capacitance. These special jobs have a
little more. Fig. | shows how this junc-
tion diode works. With zero bias, con-
tact potential will cause any free car-
riers in the depletion zone to flow to
one side or the other. This. in effect,
creates an empty space between the
junctions, and what’s an empty space
between two surfaces? Right—a di-
electric! So, the diode is a capacitor.

If we apply a reverse bias to it,

DEPLETION
ZONE

JUNCTION
=

ZERO BIAS )
(ONLY 'CONTACT POTENTIAL)

b+ + 4+ 4+
|+ +++
|+ ++ +
LOW REVERSE BIAS

|
i
-
+ 4+ + + ++

| t 5=
FORWARD BIAS- MAXIMUM CAPACITANCE
Fig. 1
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This column is for your service
problems—TV, radio, audio or general
and industrial electronics. We answer
all questions individually by mail, free
of charge, and the more interesting
ones will be printed here.

If vou're really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 200 Park Ave.
S., New York 10003.

+9.0v
+100 %

45.75 MHz

0SC FREQUENCY

-

—100%
—9%0v

Fig. 2

the junctions will move farther apart,
and we have less capacitance. Putting
a forward bias on it moves them near-
er to each other, and we have more
capacitance. That’s all there is to it:
the actual capacitance of the device at
any time depends on the applied dc
voltage.

To use this for automatic oscilla-
tor frequency control, all we have to
do is hook the junction diode across
the oscillator coil, replacing some of
the fixed capacitance normally used
there. Now, if we had a source of dc
voltage that would vary in amplitude
and polarity as the frequency changed,
we'd have a very nice little tuner cor-
rector device.

We have such a source of dc volt-
age; it’s called a discriminator. As you
know, the discriminator output is a dc
voltage which varies in amplitude and
polarity with input-frequency changes.
This gives it the familiar S-curve char-
acteristic of Fig. 2.

For aft, the picture i.f. carrier is
picked ofl and fed to an amplifier/
limiter stage, then to the discriminator
transformer. As long as the i.f. carricr
is right on the nose at 45.75 MHz. we
have no dc output. If the tuner oscil-
lator drifte in either direction. the beat-

(continued on page 22)
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HILL’S

ANTENNA|SERVICE

-
210 MARLE v
| L SAGIRAW pigy | | =

“l like the results. . .

... when [ install the JFD Color Laser,”
comments Elmer Whitmore, Hill's Anten-
na Service, Saginaw, Michigan, who has
made over 13,000 antenna installations in
the 14 years he has been in business.

“'That's a real good color picture! is
what | like to hear after | put up a new
antenna because to me a pleased cus-
tomer is like money in the bank. So |
don't take chances—I install JFD Color
Lasers for top color pictures.

“I like the way the Color Lasers work on
all the VHF and UHF stations here. They
rig up fast and give us better results in
the form of precise color and ghost-free
images.”

Elmer Whitmore prefers JFD engineered-
for-color Color Lasers, like many other
professional antenna installers, for best
possible performance.

] BRILLIANT COLOR — fiat (frequenoy
independent) response across each chan-
nel, free from suck-outs or roll-offs. Keeps
colors vivid and alive.

[] PATENTED W-I-D-E BAND LOG PERI-
ODIC DESIGN — the most efficient ever
developed — provides higher gain, better
signal-to-noise ratios, needle-sharp di-
rectivity. Eleven patents cover its revo-
lutionary space-age design.

JFD ELECTRONICS CO.

15th Avenue at 62nd Street, Brooklyn, N.Y. 11219
JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377

] MORE DRIVEN ELEMENTS. Harmoni-
cally resonant capacitor coupled design
makes dual-function elements work on
both VHF and UHF frequencies. Entire
antenna (not just part of it as in other log
periodic imitations) responds on every
channel.

(7 LUSTROUS, ELECTRICALLY CON-
DUCTIVE GOLD ALODIZING promotes
signal transfer, protects against corro-
sion, enhances appearance.

PROFESSIONAL ANTENNA INSTALLERS
KNOW —

The Best Antenna for Color TV is The
Color Laser by
;

®

Now at your JFD distributor!

JFD Canada, Ltd., Ontario, Canada

JFD de Venezuela, S.A., Avenida Los Haticos 125-97, Maracaibo, Venezuela

LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2.958.081: 2,98
ELECTRONICS CO UNDER EXCLUSIVE LICENSE FROM THE UNIVERS

APRIL 1968

5.879: 3.011.168: 3.108.280: 3.150.376; 3.210.767. RE_ 25,790 AND ADDITIONAL PATENTS PENDING IN U.SA AND CANADA PRODUCED BY D
ITY OF ILLINOIS FOUNDATION. LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,955,287 AND 1,015,821 AND ADDITIONAL PATENTS PENDING.

Circle 18 on reader’s service card
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- Join “THE TROUBLESHOOTERS”

They get paid top salaries
ﬂ for keeping today’s
\ 3 electronic world running

ﬁ' 4 Suddenly the whole world is
going electronic! And behind the
microwave towers, push-button
phones, computers, mobile radio,
television equipment, guided
missiles, etc., stand

THE TROUBLESHOOTERS

—the men needed to inspect,
install, and service these

modern miracles. They enjoy
their work, and get well paid

for it. Here’s how you can

join their privileged ranks—
without having to quit your job
or go to college in order

to get the necessary trainin;\.

18 RADIO-ELECTRONICS
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J UST THINK HOW MUCH in demand you would be if
you could prevent a TV station from going off
the air by repairing a transmitter...keep a whole
assembly line moving by fixing automated produc-
tion controls...prevent a bank, an airline, or your
government from making serious mistakes by re-
pairing a computer.

Today, whole industries depend on electronics.
When breakdowns or emergencies occur, someone
has got to move in, take over, and keep things run-
ning. That calls for one of a new breed of techni-
cians—The Troubleshooters.

Because they prevent expensive mistakes or de-
lays, they get top pay—and a title to match. At
Xerox and Philco, they're called Technical Repre-
sentatives. At IBM they’re Customer Engineers.
In radio or TV, they're the Broadcast Engineers.

What do you need to break into the ranks of
The Troubleshooters? You might think you need a
college diploma, but you don’t. What you need is
know-how—the kind a good TV service technician
has—only lots more.

Think With Your Head, Not Your Hands

The service technician, you see, “thinks with his
hands.” He learns his trade by taking apart and put-
ting together, and often can only fix things he’s al-
ready familiar with.

But as one of The Troubleshooters, you may be
called upon to service complicated equipment that
you’ve never seen before or can’t take apart. This
means you have to be able to take things apart
“in your head.” You have to know enough elec-
tronics to understand the engineering specs, read
the wiring diagrams, and calculate how a circuit
should test at any given point.

Now learning all this can be much simpler than
you think. In fact, you can master it without setting
foot in a classroom and without giving up your job!

AUTO-PROGRAMMED™ Lessons Show You How

For over 30 years, the Cleveland Institute of Elec-
tronics has specialized in teaching electronics at
home. We've developed special techniques that
make learning easy, even if you’ve had trouble
studying before.

For one thing, our AUTO-PROGRAMMED™ lessons
build your knowledge as you’d build a brick wall—
one brick at a time. Each piece rests securely on the
one that came before it.

.I ] wJ\. -

ENROLL UNDER NEW G.I. BILL
All CIE courses are available under the new
G.L Bill. If you served on active duty since
January 31, 1955, or are in service now, check
box on reply card for G.I. Bill information.

1968
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In addition, our instruction is personal. When
your teacher goes over your assignment, no one
else competes for his attention. You are the only
person in his class. He not only grades your work,
he analyzes it to make sure you are thinking cor-
rectly. And he returns it the day it’s received so
that you can read his comments and corrections
while everything is fresh in your mind.

Always Up-To-Date

To keep up with the latest developments, our
courses are constantly being revised. This year CIE
students are getting new lessons in Laser Theory
and Application, Microminiaturization, Single Side-
band Techniques, Pulse Theory and Application,
and Boolean Algebra.

In addition, there is complete material on the
latest troubleshooting techniques including Tandem
System, Localizing through Bracketing, Equal Like-
lihood and Half-Split Division, and In-circuit Tran-
sistor Checking. There are special lessons on serv-
icing two-way mobile equipment, a lucrative field
in which many of our students have set up their
own businesses.

Your FCC License—or Your Money Back!

Two-way mobile work and many other types of
troubleshooting call for a Government FCC
License, and our training is designed to get it for
you.But even if your work doesn’t require a license,
it’s a good idea to get one. Your FCC License will
be accepted anywhere as proof of good electronics
training.

And no wonder. The licensing exam is so tough
that two out of three non-CIE men who take it fail.
But CIE training is so effective that 9 out of 10 of
our graduates pass. That’s why we can offer this
warranty with confidence: If you complete one of
our license preparation courses, you’'ll get your li-
cense—or your money back.

Mail Card for 2 Free Books

Want to know more? Mail the postage-paid reply
card bound here. We'll send our 40-page catalog
describing our courses and the latest opportunities
in Electronics. We'll also send a special book on
how to get a Commercial FCC License. Both are
free. If the card is missing, just send us your name
and address.

Cleveland Institute of Electronics
17786 E.17th St,, Dept. RE-47,Cleveland, Dhio 44114

%ﬂu

Accredited Member National Home Study Council g
A Leader in Electronics Training...Since 1934 }

< .
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Reward

for the recovery of each of these shunt regulator tubes

6LCé6
(white branded)

In early 1967, General Electric started a modification program
to eliminate the possibility of soft downward x-radiation emission
from some of its large screen color television receivers. This modifica-
tion program, which invelved replacement of the obsolete regulator
tubes pictured above, is now complete except for a very few receivers
which have not yet been located.

A second program is under way to encourage service techni-
cians to replace the obsolete tubes in other models where they are
present, even though the possibility of downward emission does not
exist in these models. This program, which offers a $5 reward plus
a new replacement tube, can add to your earnings. To participate,
you should be on the lookout for these three tube types whenever
you service any large screen General Electric color receivers. Return
the recovered tubes with the customer’s name and address to any
General Electric television distributor, or mail to:

General Electric Product Service Section

Northern Concourse Building

N. Syracuse, New York 13212
To promptly receive your frec tubes and the reward, be sure to include
your name and address.

A third program to recall all of these obsolete tubes from the
replacement tube market is nearing completion. Should you still have
unused tubes bearing these numbers in your shop or truck, send
them to:

General Electric Company
P.O. Box 1008
Owensboro, Ky. 42301

You will receive a check in the amount of 50% of the list price

plus transportation expense for each tube returned.

GENERAL ELECTRIC

Circle 20 on reader’s service card

WwWWwWWwW americanradiohistorv com

In the Shop . . . With Jack

(continued from page 16)

frequency changes, since the incoming
picture carrier is fixed. The 45.75-
MHz signal moves either up or down
the S-curve, the dc voltage output
goes to “+4” or “—” (depending on
how far and in what direction the os-
cillator drifted), and the oscillator is
yanked back to the right frequency.

Fig. 3 shows a typical applica-
tion, taken from a Magnavox color
circuit, Notec the 6.8-pF blocking ca-
pacitor. We can’t have the dc control
voltage floating around in the oscilla-
tor circuit, so the blocking capacitor
must bc used. The total capacitance
added to the oscillator circuit will be
the sum of the blocking capacitor’s
and the diode’s capacitance. The bot-
tom end of the diode is made “rf
ground” by the 0.002uF bypass ca-
pacitor, which is actually a feed-
through type in the tuner.

0SC COIL
B+ Vel
_]_G.B pF
NPO
VARACTOR
DIODE
001
s
27K
Fig. 3

TO CONTROL VOLTAGE

How to test this circuit? Easy. All
sets using it have an AFC DEFEAT
switch, on the front panel. Hold this
down, and tune in a color program so
that the colors are just right. Let go of
the switch and see what happens. The
normal reaction is—nothing. It should
stay exactly in tune.

Push the defeat switch again, and
deliberately tune the picture into the
“worms,” the beats in colored por-
tions. Let go. The aft should pull it
back in tune and clear up the color.
You can detune to the other side, of
course, but this way is easier to see.

In some sets, the aft is automati-
cally decfcated when the fine-tuning
knob is pushed in to adjust the tuning.

It’s easy to check for aft trouble;
if the aft is working, you'll get the re-
action just mentioned. If it isn't, the
tuner won’t pull back to the right set-
ting. Possible causes for this—dead
amplifier tube, etc.

Alternate: If the aft pulls the

22 RADIO-ELECTRONICS
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“King of the hill”

Keep on top of your solid-state replacements...with RCA “Top-Of-The-Line”
SK-Series. They make up just a handful of types—23 transistors, 6 rectifiers,

and 2 integrated circuits. Together these 31 RCA SK-Series types can keep you
ahead of 10,000 solid-state replacements in entertainment-type equipment.
Designed especially for this purpose, you'll find these devices useful in line-operated
and battery-operated radics, phonographs, tape recorders, TV receivers,

AF amplifiers, autcmobile radios, and stereo.

RCA SK-Series transistors and rectifiers and the 10,000

types they replace are cross-referenced in the RCA
| SIS Solid-3ta‘e Replacement Guide. It’s a handy booklet listing

m comparablv-rated types including industry standard EIA

types, far=ign typas, and those identified only by device

manttactirers’ or equipment manufacturers’ parts numbers.

Check wi-h your RCA Distributor. He stocks the complete
line ineither cartons or see-through display packs. Also,
pick-Lp your copy of the RCA Replacement Guide
SPD-202-E availeble through your RCA Distributor. RCA
Electroniz Compaonents, Harrison, N.J. 07029

SILICON
RECTIFER
PEY 808V
0C OUEH @ Maz.
N wt

Repia2mest use
Colo. B8

REPLACEMENT
TRANSISTOR

REPLACEMENT
TRANSISTOR
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SOME SHOP OWNERS DO MORE BUSINESS THAN
OTHERS BY DOING BASIC THINGS lIKE THESE

-
L Y

3 7

Reading what's new in
leading
azines,

Arranging to have their
phones answered promptly.

Keeping their trucks ready
to roll at @ moment's notice.

technical mag-

LS

\>g

Smiling . . . often ... both
on and off the job.

Making sure their caddies |
are organized and prop- |
erly stocked.

Keepmg accurate track of | i
thelr time on each job.

DIFILM® BLACK BEAUTY®. ..
Ultimate in molded tubulars

\ DIFILM® ORANGE DROP®. ..
The world’s finest "

\ radial-lead capocitor

= | -

These two great Sprague capacitors are expressly made for men
who are in the TV service business to do business . . . as it should
be done. Both feature the ultimate in tubular capacitor construction
to keep you out of call-back trouble:

) Dual dielectric . . . combine best properties of both polyester film
and special capacitor tissue.

» Impregnated with HCX® to provide rock-hard capacitor section.
» Because impregnant is solid, there’s no oil to leak, no wax to drip.
» Designed for 105°C (220°F) operation without voltage derating.

DIFILM® BLACK BEAUTY®

Dipped Tubular Capacitors Molded Tubular Capacitors

World'’s

molded capacitors. Feature tough,

A “must” for applications where most humidity-resistant
only radial-lead capacitors will fit.
protective outer case of non-flam-

which

cannot be damaged in handling

Perfect replacements for dipped
capacitors used in most leading mable molded phenolic . . .
TV sets. No other dipped tubular
capacitors can match them. Dou- or installation. Will withstand the
ble-dipped in rugged epoxy resin hottest temperatures of any radio

for positive protection against ex- or TV set , . . even in the hotest,

most humid climates.

treme heat and humidity.

For complete listings, ask your Sprague distributor
for Catalog C-617, or write to Sprague Products
Company, §1 Marshall Street, North Adams,
Massachusetts 01247.

SPRAGUE

DON'T FORGET TO ASK YOUR CUSTOMERS THE MARK OF RELIABILITY

“WHAT ELSE NEEDS FIXING?"

57416

Circle 22 on reader’s service card
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In the Shop . . . With Jack

(continued from page 22)

tuner off when you let go of the defeat
knob, you've got trouble in the aft cir-
cuit. (Typical symptom of a bad diode
in the discriminator, etc. Notr neces-

" sarily the aft diode in the tuner, al-

though, of course, it could be. Don’t
jump to conclusions, no matter how
much you need the exercise.)

Don’t realign the aft transformer,
discriminator, etc., at random. Check
first. Not by smell, either. Feed in a
known-accurate 45.75-MHz  signal,
and monitor the dc voltage output
(control voltage) at the terminal on
the tuner. In the Magnavox circuit
shown, this should be zero when the
picture carrier is exactly on-frequency,
and vary “+4” or “—” as the test sig-
nal is varied above and below 45.75
MHz. If you see this kind of reaction,
the aft transformer, amplifier and dis-
criminator circuit are okay.

Realignment of this circuit is no
more difficult than for the old FM de-
tectors. In some sets, youw'll find that
the amplifier stage has a specially
shaped response curve. To do any
alignment work, be sure you have
proper test equipment and alignment
instructions on hand.

Actually, like i.f. circuits, aft cir-
cuits very seldom drift. If realignment
is really necessary, the cause is most
likely to be screwdriver drift, just as
it is in the i.f.’s of the TV set.

In emecrgencies, if an aft diode
or other part has gone out and you do
not have the exact replacement, just
kill the aft by shunting the defeat
switch, and let the customer have the
set back till you can get the part. Tell
him it operates just like an old-fash-
joned manual tuner. Exact replace-
ments of aft components, especially of
the diodes, are necessary.

Tuning eye on FM “-

I've got some 6AL7 tubes, and I'd
like to use one on my FM set. When I
hook it to the ratio detector, I don’t get
enough reaction. Any ideasP—R.S.,
Somerset, Pa.

T’ll never forget the lady who
called me up, a long time ago, and
cried, “The radio works fine, but the
Magic Eye is all bloodshot!” (It was,
too;, weak tube, which made the pat-
tern look reddish!) However, that’s
neither here nor there.

The 6AL7 tube needs a 7-volt
change to close the eye; on pins 4 and
6, the top part of the pattern will move.
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January 25,1968:

BlonderTongue introduces the
DA-4V amplified splitter

syn t,

4mY 40D I R2SH
sia

-DOE - W ONV £V 'HD

¥31117dS-431II4RY NOILDSEAL

WBTAS - 3N SHIGLTIOR

ANDNOY-YIONOIE

4-output 300 ohm VHF amplified
splitter obsoletes anything
you are now using.

NI ITY
W3LSAS WHO

How does the DA4YV fit into today’s competitive picture

We have tested the performance of every indoor amplified
splitter on the market. We have examined the price of all exist-
ing units. None measures up to the performance of the DA-4V.
None offers comparable value. Dollar for dollar, the DA-4V
delivers better reception than any existing unit. We priced it
so you can sell these amplifiers in large volume and at a full
profit. Check the low, low price at your Blonder-Tongue dis-
tributor today. Find out how Blonder-Tongue can fill all of
your amplifier needs better than any line available today.

S1iNd1NO WHO 00€

N TEEN 4
; = ; -1 How Blonder-Tongue makes it easy for you
-} tosell more amplifiers.

g 300 O ANTENNA INPUT

' In 1968 we're going to make it easier than ever for you to

sell Blonder-Tongue products. Ask your distributor about
the Blonder-Tongue service technician-oriented support
program. Send us your name today for a no-cost, no-obli-
gation subscription to our new publication designed especi-
ally for you. “Problem Solving for TV Servicemen.”

1951 | 1952 | 1960 | 1962 | 1964 | 1968

First VHF high-gain, | First tubed amplified | Fitst transistorized | First transistorized | First transistorized | The year Blonder-
fixed-tuned home am- | splitter to drive several | VHF mast-mounted

g amplified splitter to | all channel TV ampli- | Tongue took over
plifier. sets from one antenna. | home TV amplifier. drive several sets from | fier for the home. the TV amplifier
one antenna.

ES BLONDER-TONGUE

||| Blonder-Tongue Laboratories, Inc.,
9 Alling Street, Newark, N.J. 07102

Circle 23 on reader’s service card
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See your
Scott dealer
and review the
new LT-112B-1 for yourself.
Only $199.95. Matching
120-Watt LK-60B amplifier
kit, only $199.95.

NsCOTT:

© 1968, H.H. Scott, Inc. H.H. Scott, Inc., Maynard, Mass. 01754 Dept. 570-04 |

Circle 100 on reader’s service card

HAD YOUR FILL of amplifier kits, receiver
kits, meter kits, all the conventional kits?
Then go to work on the biggest, most fascinat-
ing kit of them all—and end up with a finer
musical instrument than you could buy for
twice the price. The Schober Theatre Organ
at left, for example, plus Schober’s self-teach-
ing music courses, lets you participate in mu-
sic, not just listen to it. This is one electronic
project the wife and kids will encourage—
because it’s for them, too! It contains the best
components available—thousands of them—
plus the kind of unmistakable, step-by-step
instructions you've dreamed of and Schober
is famous for.

The Theatre Organ (left) costs just $1550
if you use your own amplifier and speaker
system, and you can pay as you build to

= el spread out the cost. There are three other

i i Schober Organ models, too, starting at $645.
; Asrawm ! 3 . ]
_ RS e I Each one includes every t;u and piece you

need, including a magnificent walnut console
—unless you want to build your own wood-
work and save even more. And each model
has the kind of pipelike tonal variety you
don’t often find in electronic organs. The
free Schober color catalog has lots of pictures
and data; and for 25¢ we’ll send you 72 pages
of schematics and tech specs so you can see
just what you're buying.
FREE INFORMATION AND DEMONSTRATION RECORDING
Send today for your free copy of Schober’s 16-
page, full color bookiet, plus 7” free recording.
—— i i — - -y
The Schober Organ Corp., Dept. RE-55 i
43 West 61st Street, New York, N. Y. 10023
| O Please send me Schober Organ Catalog and
l free 7-inch *‘sample’ record.
{0 Enclosed please find $1.00 for 12-inch L.P. |
] record of Schober Organ music.

] O Enclosed is 25¢ for schematics and tech specs. |

Now...the
most enjoyable,

most rewarding
electronic

kit project

of your life

LS

V&

f

a Schober

Electronic Organ!
The %ﬁﬂéﬂ 0?%

22 Corporation
43 West 61st Street, New York, N. Y. 10023

| NAME ..o et 1 gy T R— n— I
ADDRESS
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In the Shop . . . With Jack
(continued from page 24)

On 5, the whole bottom half is con-
trolled. The bias resistor on this tube
should be 3300 ohms; check it. If the
tube isn’t biased correctly, you will
lose sensitivity.

6AL7-GT
300-325V

T0
DISCRIMINATOR

TOIST |
LIMITER OR RATIO DET
GRID QUTPUT
.05
2 N7
6.3

The diagram shows the hookup.

The pin-5 deflector goes to the grid

circuit of the limiter or last FM i.f.
stage. This controls the bottom half of
the pattern, and you tune for minimum
height. Pin 4 goes to the FM detector
output and you tune for minimum
height again. When you reach the “on-
channel” position, each shadow should
be the same width.

“Undistorted’”” power output?
I've got an old mail-order radio, and
I'm trying to fix it up. I get pretty bad dis-
tortion if I run the volume control past
about %5 open. The instructions say this
has a 10-watt undistorted power output,
but I don’t think I'm getting that much.
How can I check itP—E.S., Pratt, W. Va.

Frankly, when _this radio was
made, there were some people who
stretched the truth a little about “un-
distorted power output”! This set has
a pair of 6V6’s; rating, 10 watts maxi-
mum power output, which is a long
way from 10 watts undistorted! About
6-7 watts undistorted power output is
all you can expect under the best con-
ditions.

Connect an 8-ohm resistor across
the output, feed in about a 1-kHz sine-
wave signal to the top of the volume
control, and then read the ac voltage
across the resistor. Ohm’s Law will

9

give you the power by P _E'. To
check the distortion, hook a scope
across the load resistor. Watch for
signs of clipping or distortion in the
sine-wave signal. This is a pretty crude
way, but useful. Turn the volume con-
trol up until the output shows distor-
tion, then read the voltage and figure
the wattage; this will be your undis-
torted power output.

Check all coupling capacitors for
any sign of leakage, and all resistors
for a change in value. This is the most
common trouble in old radios. R-E
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The New 1968 Improved Model 257 A R[ VO[” ’ IONAR y N[ W

TUBE TESTING OUTHIT

e Tests all modern tubes including

Novars, Nuvistors, Compactrons and Decals.

¢ All Picture Tubes, Black and White
and Color

ANNOUNCING... for the first time

A complete TV Tube Testing Outfit designed specifi-
cally to test all TV tubes, color as well as standard.

Don't confuse the Model 257 picture tube accessory
components with mass produced ‘'picture tube adap-
ters’’ designed to work in conjunction with all com-
petitive tube testers. The basic Model 257 circuit was
modified to work compatibly with our picture tube ac-

COMPLETE WITH ALL cessories and those components are not sold by us to

be used with other competitive tube testers or even

ADAPTERS AND A[[[SSORIES, tube testers previously produced by us. They were

custom designed and produced to work specifically in

No "EXTRAS" conjunction with the Model 257.

STANDARD TUBES: BLACK AND WHITE PICTURE TUBES:

1 Single cable used for testing all Black and White Picture

” Tests the new Novars, Nuvistors, 10 Fins, Magnovals, Tubes with deflection angles 50 to 114 degrees.
Compactrons and Decals. V# The Model 257 tests all Black and White Picture Tubes
¥ More than 2,500 tube listings. . for emission, inter-element shorts and leakage.
1# Tests each section of multi-section tubes individually
for shorts, leakage and Cathode emission. TUBES:
v Ultra sensitive circuit will indicate leakage up to 5 COLOR PICTURE ES:
Megohms. ) o . ” The Red, Green and Blue Color guns are tested individ-
»# Employs new improved 42" dual scale meter with a ually for cathode emission quality, and each gun is
unique sealed damping chamber to assure accurate, tested separately for shorts or leakage between control
vibration-less readings. ) grid, cathode and heater. Employment of a newly per-
Complete set of tube straighteners mounted on front fected dual socket cable enables accomplishments of all
panel. tests in the shortest possible time.
The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all s 50
adapters and accessories, ready to plug in and use. No “‘extras’ to buy. Only.........
i io, TV and electronic test i t si 1935, which w making
CE 'thfbeha'lyeestgfsenatp;oct,il#n::engwf::g'?here :/gre er:l‘;t’isgll; f:\: tsggépgnnert,hesmgiket, 'wa‘;l t;eforr:izgsadferﬁeg? TV. The
Nor model 257 employs every design improvement and every technique we have jearned over an uninterrupted pro-
duction period of 32 years. Accurate Instrument Co., Inc.

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

T e e e e e o e s L e
Try it for 10 days before you buy. | ACCURATE INSTRUMENT CO., INC. |
If completely satisfied then send l Dept 558 2435 White Plains Road, Bronx, N. Y. 10467 |
‘ Please rush me one Model 257. If satisfactory | agree to pay $10.00 within 10 days !
$10'0? an(;'l g(?y the bal;:lce atl the I and balance at rate of $10.00 per month until total price of $47.50 (plus P.P., handling |
rate o 511 .00 per month until the 1 and budget charge) is paid. If not satisfactory, | may return for cancellation of account. |
total price of $47.50 (plus P.P., _— ]
handling and budget charge) is I i =
paid. If not completely satisfied, I ity . - i

. _ _Zone ate.
return to us, no exP'ana“on 1 [J Save Money! Check here and enclose $47.50 with this coupon and we will pay all shipping |
necessary. ‘L charges. You still retain the privilege of returning after 10 day trial for full refund. |
—— —— — — — P — T o —— —— ——— et o T o o o e T s i e ]
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There’s more than one road
to success.

An integrated circuit enlarged several thousand times

RCA Institutes can help find the one best for you!

Are you trying to find your way through a maze of career possibili-
ties? Find out how RCA Institutes can start you on your way to-
ward a well paying job in electronics. Send the attached card today!

28 RADIO-ELECTRONICS
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faster, easier,

Are you just a beginner with an interest
in the exciting field of electronics? Or,
are you already earning a living in elec-
tronics and want to brush-up or expand
your knowledge in a more rewarding
field of electronics? In either case,
AUTOTEXT, RCA Institutes’ own
method of Home Training will help you
learn electronics more quickly and with
less effort, even if you've had trouble
with conventional learning methods in
the past.

THOUSANDS OF WELL PAID JOBS
ARE OPEN NOW TO MEN SKILLED

IN ELECTRONICS!

Thousands of well paid jobs in elec-
tronics go unfilled every year because
not enough men have taken the oppor-
tunity to train themselves for these
openings. RCA Institutes has done
something positive to help men with an
aptitude and interest in clectronics to
qualify for thesc jobs.

HOME STUDY CAN TRAIN YOU FOR
REWARDING CAREER OPPORTUNITIES
To help fill the “manpower gap” in the
electronics ficld, RCA Institutes has de-
veloped a broad scope of Home Train-
ing courses, all designed to lead to a
well paying career in clectronics in the
least possible time. You also have the
opportunity to cnroll in an RCA
“Career Program” exclusively created
to train you quickly for the job you
want! Each “Carcer Program” starts
with the amazing AUTOTEXT Pro-
grammed Instruction Method. And, all
along the way, your program is super-
vised by RCA Institutes experts who
become personally involved in your
training and help you over any “rough
spots” that may develop.

VARIETY OF KITS ARE YOURS TO KEEP
To give practical application to your
studies, a variety of valuable RCA
Institutes enginecred kits are included
in your program. Each Kit is complete
in itself, and yours to kcep at no extra
cost. You get the new Programmed
Electronics Breadboard for limitless ex-
periments, including building a work-

APRIL 1968

Learn electronics at home

almost automatically—
with RCA AUTOTEXT

ing signal generator, multimeter, and a
fully transistorized superheterodyne
AM receiver.

ONLY FROM RCA INSTITUTES —
TRANSISTORIZED TV KIT—

VALUABLE OSCILLOSCOPE

All students receive a valuable oscillo-
scope. Those enrolled in the Television
program receive the all-new transistor-
ized TV Kit. Both at no extra cost and
only from RCA Institutes.

CHOOSE THE “CAREER PROGRAM”
THAT APPEALS MOST TO YOU

Start today on the electronics career of
your choice. Pick the onc that suits
you best and mark it off on the attached
card.

Television Servicing
Telecommunications
FCC License Preparation
Automation Electronics
Automatic Controls
Digital Techniques
Industrial Electronics
Nuclear Instrumentation
Solid State Electronics
Electronics Drafting

ADVANCED TRAINING

For those already working in electron-
ics, RCA Institutes offers advanced
courses. You can start on a higher level
without wasting time on work you al-
ready know.

UNIQUE TUITION PLAN

With RCA Institutes Training, you pro-
gress at your own pace. You only pay
for lessons as you order them. You
don’t sign a long-term contract. There’s

no large down-payment to lose if you
decide not to continue. You're never
badgered for monthly payments. Even
if you decide to interrupt your training
at any time, you don’t pay a single cent
more.

CLASSROOM TRAINING
ALSO AVAILABLE

If you prefer, you can attend classes at
RCA Institutes Resident School, one of
the largest of its kind in New York City.
Coeducational classroom and labora-
tory training, day and evening sessions,
start four times a year. Simply check
“Classroom Training” on the attached
card for full information.

JOB PLACEMENT SERVICE, TOO!

Companies like IBM, Bell Telephone
Labs, GE, RCA, Xecrox, Honcywell,
Grumman, Woestinghouse, and major
Radio and TV Networks have rcgularly
employed graduates through RCA
Institutes’ own placement scrvice.
SEND ATTACHED POSTAGE PAID
CARD TODAY. FREE DESCRIPTIVE

BOOK YOURS WITHOUT OBLIGATION.
NO SALESMAN WILL CALL.

All RCA Institutes courses and
programs are approved for veter-
ans under the New G.I. Bill.

RCA INSTITUTES, DEPT. RE-48
320 West 31st Street,
New York, N.Y. 10001

Accredited Member National Home Study Council

wwWw americanradiohistorv com
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By LYMAN E. GREENLEE
INTEGRATED CIRCUITS ARE FAST FIND-
ing their way into all types of elec-
tronic equipment. What’s in hi-fi today
will be in table model radios tomor-
row. Here’s a low-priced, high gain
(58 dB) IC with more than enough
power to drive a speaker. It can put out
about Y2 watt of audio power. Inside
the package, which is no larger than an
ordinary TO-5 (ransistor case, you will
find, with a microscope, 7 transistors,
11 resistors and 3 diodes, all inter-
connected and terminated with a dozen
leads. The pinkie nail-sized component
sells for less than $3. It is RCA’s
CA3020, and is shown schematically in
Fig. 1.

You can assemble an IC Mini-
Amp circuit on a small piece of Bake-
lite 134” x 2”, as shown in the photos.
The circuit is shown in Fig. 2, and is
one of several recommended by RCA.

How to use it

If the gain of 58 dB is not enough,
a single-transistor preamplifier will
bring it up. As with any transistor am-
plifier battery drain is highest at full
output. Continued operation at high
output calls for larger than an ordinary
9-volt transistor-radio batterv. Use
mercury cells or a heavy-duty battery
to ohtain more useful battery life.

Although 9 volts must be used for
full power output, output with a 6-volt
supply is adequate for many applica-
tions.

Output transformer T1 should
match 125 ohms center-tapped to the
speaker voice coil. Use Argonne AR-
174, or similar for a 3.2- or 4-ohm
speaker, or Argonne AR-176, or
similar for an 8-ohm spcaker. Speak-
er size is not important, but the
speaker should be able to handle a
watt of audio power. Some small tran-
sistor-radio speakers will handle only
about 100 mW without distortion. Low-
impedance headphones may also be
used.

The amplifier (Fig. 2) is usetful for
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tiny versatile af amplifier with many uses

restricted-bandwidth speech applica-
tions. For a bandwidth of 300 to 3,000
Hz, RCA recommends the following
capacitor values:

C1 0.02 uF
Cc2 1.0 pF
C3 2.0pF
C4 0.1 uF
C5 0.2 uF

may be omitted. It is used to roll off
high frequencies and its value may
vary from 0.001 to 0.2 pF. The value
will depend on the amplifier’s applica-
tion and the quality of the speaker.

To use as a preamplifier for CB
transceivers with Jow modulation due
to insutticient audio gain, hang a 10-
ohm carbon resistor across the output

For maximum bandwidth, C35 in place of the spcaker load (scc Fig.
°9 98 oIt Bl—tﬁ to 9-volt bat-
B T e B B ekt | ery
{ I
1 < i Cl, C3—1-xF, capaci-
1 b3 i tor
i [ !
| = C2—0.1-uF, capacitor
1 |
: 9 ; C4—.01-4F, capacitor
3}
( £ 0 C5—.001- to 0.2-uF
: E A capacitor
1 . 2 $ i
| < < | ICI—RCA CA3020 in-
100 g S ! o5 tegrated circuit
) .
1
lo— ! R1—5000-0hm minia-
0 \ ture potentiom-
30l ¢ eter with (op-
! I tional) attached
: t switch
0
| 6
I % ! R2-—510,000-chm,
i ' 14-watt carbon
i AM_‘ : resistor
! 7

AN = e ST o

R3—0.62-ohm, l-watt
resistor

CA3020

Fig. 1—Schematic of RCA’s CA3020 integrated-circuit

550-mW af power amplifier.

S1—Spst switch (on
R1)

ICl
CA3020

250 €T3,

Tl1—Transistor out-
put transformer,
primary 125
ohms ct, sec-
ondary to match
speaker. (Ar-
gonne AR-174 or
similar for 4-
ohm speaker or
AR-176 or simi-
lar for B-ohm
speaker)

\

40R84
TO MATCH
SPKR

Bakelite or other in-
sulating board,

(]
14

‘&
|

©

Fig,.. 2__Circuit of the Mini-Amp audio amplifier de-
signed around the RCA CA3020 integrated circuit.
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or phenolic per-
forated board,
terminals, bat-
tery connector,
Augat No. 8058-
1G28 IC socket
or similar, etc.
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AUDIO AMPLIFIER

in home, shop, lab or field

3-a). Use the values for C1 to CS as
for restricted-bandwidth speech appli-
cations.

The volume control is a standard
5000-ohm transistor-radio control with
switch. It is mounted on the Bakelite
board as shown in the photo. The
bourd can then be mounted at right
angles to a metal panel with two small
angle brackets. The control knob

02 RECORDER OR

6.8-100

¢l 1o0pPINIO
RS

- IN34 OR SIMILAR

=, c

TO Mi E INPUT ON

CB TRANSCEIVER

should protrude just far enough for
convenient operation.

Use a socket for the CA3020. Too
much heat can ruin the IC. There is
little danger of ruining the socket.
With the socket, different CA3020’s
can be substituted to provide vou with
a good test sctup for evaluating them.

There are no construction prob-
lems except the difficulty of soldering

PHONES
T1 IN34-A

, +
m E DI 0-50,.A DC
HIGH- 9 =
OUTPUT
XTAL
MIKE = d

Fig. 3—Accessory circuits of the Mini-Amp. When used as a preamp, T1 (a) feeds
signal to mike jack on recorder or transceiver. Connections for medium- to high-
impedance phones are shown at b. Signal-tracer probe is at c¢. Diodes clip at
about 550 mV input to precent damage to IC. A sound-level meter is shown at d.

Ca G
PREAMP €~ — é—
RS Cc | mi-F1
SIGNAL X<y OR PA '
SOURCE 2 PWR
AMPL
4
LOR P
A

6V

| z=1250 CT

"

Z:80

Fig. 4—Howe the CA3020 provides age for a power amplifier. Resistance of photo-
cell varies with lamp brilliance to limit signal at input of power amplifier,
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components to the closely spaced
socket pins. To prevent solder from
flowing where it isn’t wanted, slip a
sliver of paper or thin cardboard be-
tween pins while making a connection.

Do not insert the CA3020 into the
socket until all connections have been
made and wiring has been checked for
errors. Do not cut off the leads on the
CA3020. Carefully tan them out with a
pencil eraser; be sure all are started in
the correct holes. Then push down on
the IC firmly but gently and work it
back and forth until all pins have en-
tered the proper holes. Apply firm
downward pressure to force the 12
leads fully into the socket, without dis-
torting them.

RCA recommends a heat sink be
used for high-power outputs. You can
snap on one of the TO-5 transistor
heat sinks if the amplifier is to be run at
power levels greater than 100 mW for
long times. Adcquate ventilation must
be provided for high power outputs.
Case temperature must not exceed
150°C.

For certain applications. you may
eliminate the output transformer by
substituting a couple of V5-watt 62-
ohm carbon resistors as shown in Fig.
3-b. This would be an advantage in
making a very tiny amplifier for use
witl. headphones. Any medium- or

(continued on page 66)

Characteristics of the CA3020
Input voltage for full power output

45 mV
Maximum power output
545 mw* J
Idling current 22 mA
Maximum current 85 mA
Input resistance 50,000 ohms
Total harmonic distortion
at 135 mw output 3.3%
Signal-to-noise ratio at 20
mV input 77 dB
Power gain 58 dB '
Size TO-5 transistor case

“Adequate heatsink must be used
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THE RECEIVING ANTENNA IS A VITAL
link in any wireless communication
system. Acting as a generator, the an-
tecnna intercepts waves  traveling
through the air, converts them to elec-

A\ \-&‘/‘IJ
N\ N\ ‘ _f =
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Channel Master Color Crossfire series
utilizes Vutronic design with colinear
directors serving both uhf and vhf sec-
tions. The uhf section uses series-fed
dipoles with whiskers, while the vhf sec-
tion uses the crossfire principle. Me-
chanical features include blue Kralastic
insulators at all crossover points. vhf/
uhf band splitter included. Model

3665-G shown has 13 elements.

Finney Color Spectrum series is ‘‘Fre-
quency Dependent,” providing higher
gain at higher frequencies. Features
square boom, one piece drive line and
insulated crossover spacers. Complete
with uhf/vhf spilitter. The model CS-
B2 shown has 6 driven vhf TV and FM
elements, 10 driven uhf elements, and
3 parasitic elements.

Gavin Gold Crest series designed on V-
Yagi principle for increased gain with
flatness. Both uhf and vhf elements are

combined into one integral antenna.
Features total weatherproofing, Cycolac
insulators, reinforced, heavy-duty air-
craft aluminum elements and corrosion-
resistant coating. Complete with uhf/vhf
TV/FM signal splitter. Model 1118
has 8 driven and 10 parasitic elements.
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How to select the model for your need

TV/FM Antennas Are

trical energy, and feeds them to the
receiver.

It is primarily the antenna that
determines signal quality. Later am-
plification can increase signal strength,

ALL CHANNEL TV/FM ANTENNAS

JFD Color Laser series uses frequency-
independent log-periodic V design with
elements working on both fundamental
and harmonic modes. Resistance-
loaded vhf dipoles with capacitance-
loaded dual-band directors. Disc-on-
rod uhf directors. Includes uhf/vhf
splitter. Twin boom construction. Model
LPV-CL4A00 shown has 21 elements.

—_
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Jerrold Uses log-periodic design with
hinged joint, allowing separate uhf and
vhf orientation. Square-boom construc-
tion, Cycolac insulators and golden
armor coating for ruggedness. Includes
outputs for both 75 and 300 ohms.
Mode!l PXB-50 shown has 4 driven and
2 parasitic vhf elements, plus 11
driven and 16 parasitic uhf elements.
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but it cannot improve signal quality.
The radio antenna has evolved
from an elaborate outdoor rig, to an
indoor wire, to a small ferrite loop in-
side the receiver cabinet. For a time,

Lance Colormaster series use log-peri-
odic design. Features air-insulated
crossover spacers, square-boom con-
struction and automatic locking hard-
ware. Complete with uhf/vhf signal
splitter. Model LC41 shown has 11 uhf
elements and 6 vhf elements.

_\

= ——

RCA Colorscan series uses modified
Yagi design for both uhf and vhf. The
vhf portion utilizes multiple, expon-
entially tapered elements of closely
spaced end-fire type, coupled by folded
transmission lines. Tuning stubs are

used on some of the directors to make
them operate in both high and low vhf
bands simultaneously. The uhf portion
utilizes full-wavelength dipoles. Round
boom construction and double poly-
merized vinyl coatings on all elements.
Model 10B1120 shown has 14 elements.

wineguard Super Colortron series fea-
tures built-in housing for downlead,
preamp, trap or filter. Ellipsoidal boom,
high tensile aluminum elements, and
high-impact polystyrene wrap-around
insulation. Complete with uhf/vhf signal
splitter. Model SC82 has 27 elements.

RADIO-ELECTRONICS
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By LON CANTOR

Getting Bigger and Better

it seemed that the television antenna
was headed in the same direction.

However, color TV, uhf, FM stereo
and CATV have all contributed to a
reversal of the trend. The recent intro-

Channel Master Color Crossfire series
uses ‘‘folded whiskers”” to make direc-
tors work on all vhf TV channels plus
FM. They feature blue Kralastic insula-
tors and golden E-P-C coating. The
model 3614 shown has 11 elements.

Finney Color Spectrum series features
frequency-dependent response (to com-
pensate for unequal propagation of TV
frequencies), one-piece drive line, in-
sulated crossover spacers and square
boom. Model CS-V10 has nine driven
elements and one parasitic element.

Gavin Gold Crest series utilizes V-Yagi
design for extra gain and flatness. Fea-

tures round boom, reinforced, heavy
duty elements, Cycolac insulators and

reinforced rivets. Model 1023 has 7
driven elements and 12 parasitics.
APRIL 1968

duction of the US Air Force Sub-
miniature Integrated Antenna not-

withstanding, the typical 1968 antenna
is bigger and more efficient than ever
before.

GC Electronics Magic Color series are
designed for use in the 60- to 100-mile
range, have Gold Guard Finish for all-
weather protection and longer service
life. Model 32-709 shown has 9 elements
and a vhf TV and FM range of 100 miles.

JFD Color Log Periodic series uses re-
actance-loaded dipoles for narrower
beams and dual band directors enabling
elements to be active for both high and
low bands. Features twin boom con-
struction and improved 300-ohm im-
pedance match. Model LPV-TV 100
shown has 10 elements.

Jerrold Paralog Plus series features
log-periodic design plus Bi-Modal di-
rectors for extra gain. Square boom

construction, Cycolac insulators and
golden armor coating provide rugged-
ness. Outputs for both 300 and 75 ohms
included. The model PIX-75 shown has
8 elements plus 2 Bi-Modal directors.

wwWw americanradiohistorv com

Color TV has been the prime mo-
tivating force in the development and
use of bigger and better antennas. A
recent poll showed that color TV was
the “most wanted” item of a majority

Lance Colormaster series features log
periodic design, square boom construc-
tion and automatic locking hardware.
Model LC23 shown has 19 elements.

RCA Stratobeam series uses modified
Yagi design, with multiple, exponential-
ly tapered driven elements of closely
spaced end-fire type, coupled by folded
transmission lines. Some of the direc-
tors employ tuning stubs to make them
operate at both high and low vhf bands
simultaneously. Features include round
boom construction and double poly-
merized vinyl coating on all elements.
Model 10B1020 has 10 elements.

Wineguard Super Colortron series in-
clude built-in weatherproof housing for
twinlead or plug-in preamplifiers, filters
or traps. Features electro-lens director
system and impedance correlators. 300-
and 75-ohm outputs. Model SC-53
shown has 20 elements.
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of American women. Most people
know that color is harder to receive
than monochrome. They are willing to
invest in an antenna that will feed an
expensive new color set properly.
With more and more stations
coming on the air and more and more
people owning all-channel receivers,
the demand for uhf and 82-channel
antennas has grown tremendously.
The growth of FM stereo has also
led to more and bigger rooftop anten-
nas. Good FM stereo reception re-
quires more rf signal at the tuner than
does monophonic. This often means

|

Finney Color Spectrum series utilizes
log-periodic design. Feature frequency-
dependent response for higher gain on
higher channels. Model CSU2 shown
has 10 driven elements and one para-
sitic.

Gavin Gold Crest series utilizes bow ties
with corner reflectors to provide large
vertical capture area and high gain.
Easily added to existing vhf antenna in-
stallation. Model CR-10 shown has one
driven element and 16 parasitics.
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more antenna gain. Hence, those inter-
ested in FM stereo generally buy
either a high-gain FM-only antenna or
a good combination TV-FM antenna.

Gain is the factor most often
used in comparing antennas. Actually,
it is a misleading term, since no anten-
na amplifies incoming signals. How-
ever, some antennas do produce more
signal voltage at their output terminals
than others; gain is used to compare
two antennas.

Common practice in using gain as
a figure of merit is to employ a half-
wave dipole (Fig. 1) as the reference

JFD Uhf Color Laser series uses log-peri-
odic design with disc-on-rod directors.
Circular directors increase capture area.
“Zoned" log-periodic driver increases
gain especially at low end of uhf band,
where most stations are. Model LPV-
UCL22 shown has 6 driven elements and
10 disc-on-rod directors.

Jerrold Parapro series uses
log-periodic principle, plus
directors for high gain. Easily
added to existing vhf installa-
tion, without need for special uhf/vhf
coupler. Model PUX-450 shown has 11
driven elements, plus 8 directors.

Kay-Townes Add-A-U series features
Yagi design and gold, corrosion-resist-
ant finish. Easily combined with any
vhf antenna. Model AAU-9G shorvn has
9 elements.
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728 TYPE

LX)

1/2 WAVELENGTH

3008 TYPE

L.X-3

Fig. 1—The half-wave dipole is the
usual standard for comparison of var-
fous types of antennas for TV and FM.

. T

)

antenna. (An open dipole has a nomi-
nal impedance of 72 ohms at its design
center frequency; a folded dipole has
nominal impedance of about 300

L

Lance Colormaster series uses log-peri-
odic design. Combines easily with vhf
antennas, without uhf/vhf coupler.
Model LU820 shown has 11 driven ele-
ments and 16 parasitic directors.

RCA Stratostar
series is corner
reflector type
with bow-tie

)‘/ driver.  Large
T e 100
up L=——"" gle. Reflector
rods are per-

— manently

locked into sup-
port arms with-

__"’_,’__:::l:r—‘j out holes or

“ rivets, gold
! anodized for
corrosion resistance. Model 7B141

shown has a broadband 300-ohm di-
pole and 15 tuned reflector elements.

Wineguard Color Tracker series com-
bines parabolic reflector with Yagi.
Large vertical capture area. Ellipsoidal
boom. Model U-630 has 31 elements.

RADIO-ELECTRONICS
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ohms.) This dipole is said to provide
unity gain, or 0 dB (Table I). If an
antenna produces twice as much sig-
nal voltage at its output terminals as a
standard half-wave dipole (when both
are in the same amount of rf field) the
test antenna has 6 dB gain. (6 dB =

TABLE |
DB TO VOLTAGE TIMES
CONVERSION
VOLTAGE VOLTAGE
DB TIMES DB  TIMES
1 1.12 8 2.5
2 1.25 S 2.75
3] 1.4 10 3.16
4 1.6 20 10
5] 1.8 26 20
6 2 30 32
7 2.25 40 100
60 1000

2 X voltage, as shown in Table I.)
Unfortunately, it’s very hard to
know just how much gain a given an-
tenna provides at a given frequency.
And some antenna manufacturers have

given up specifying gain because it got
to be an exaggeration contest.

If you really want to compare
two antennas, put one up on a mast
and then record sound and picture car-
rier levels for each channel, as read on
a reliable field-strength meter. Then
check the second antenna in the same
way, installing it on the same mast at
the same height and aiming in the
same direction.

Sad to say, even this seemingly
foolproof method doesn’t always work.
In some regions—especially weak-sig-
nal areas~—signals vary from moment
to moment. You can actually watch
the needlie on your field-strength meter
swing. Thus you can’t be sure that the
incoming signal is the same for both
antennas under test. But most of the
time this method will give you a pretty
accurate estimate of which antenna
brings in the most signal.

One complicating factor is that
antennas don’t provide the same gain
on every channel. Some antenna manu-
facturers tilt their receiving antenna
response, providing higher gain at
higher frequencies.

__FM ANTENNAS |

JFD LPL-FM series uses log-periodic de-
sign. Features include full wavelength
dipoles, controlled capacitance, excel-
lent 300-ohm match and twin-boom
construction. Model LPL-FM8A shown
has 8 elements.
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Jerrold Paralog series antennas work on
log-periodic principle. Highly directional,
with narrow forward lobe to minimize
multipath distortion. Model FMP-10
shown has 10 elements.

APRIL 1968

Finco FM series uses twin drive and im-
pedance-match stubs. Features include
extra-wide element spacing, square-
boom construction, corodized aluminum
elements and lock-tight saddle mount-
ing. Model FM-4G shown has 2 driven
and 4 parasitic elements.

Gavin Color Crest series uses high-gain
Yagi design. Construction features in-
clude round boom, Cycolac insulators,
internally braced aircraft aluminum ele-
ments and corrosion-resistant plating
on all surfaces. Model FM-10 shown has
2 driven elements and 8 parasitics.
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This brings us to another impor-
tant factor—flatness. In the days of
black-and-white TV, the Yagi was
king. It provided better gain than any
antenna short of a parabolic reflector.
However, Yagis generally have two
problems:

1. They operate at high frequen-

~<——— FORWARD LOBE

-<——SIDE LOBE

~<——BACK LOBE

Fig. 2—Older antennas, operating in 3/2
wavelength mode, had large side lobes.

cies in the 3/2 wavelength mode, re-
sulting in side lobes. And side lobes

(Fig. 2) can pick up ghosts.
2. They don’t have flat response.
(continued on page 90)

Metropolitan
Antennas

JFD 82-channel log periodic model GK-4
is made specifically to minimize ghosts
in urban areas. Features ‘ISO-valve’
trap to filter out reflected signals. 6 vhf
and 8 uhf elements, include splitter.

Jerrold Metro color series is designed to
reject reflected signals and minimize
standing waves. Both uhf and vhf sec-
tions are hinged, permitting separate
orientation. Includes both 300- and 75-
ohm outputs. Model MCX-82 shown has
two vhf elements and 11 uhf elements.
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4- WAY SPLITTER

————
FM STEREO
Fig. 1—Passive system for 4 receivers
and 1 antenna in a strong signal area.
Fig. 2 (below)—Coax distribution system
picks up less noise, has greater signal
losses and must be matched to the an-
tenna and the receivers by transformers.
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te— 300 0 TWINLEAD
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75/300Q
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3008 —™
TWINLEAD

COLOR TV

—_—
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Now you can have a TV set in every room

HOME ANTENNA

IN 1968, MORE AMERICAN FAMILIES
own TV receivers than bathtubs. This
mav be a commentary on American
cleanliness (or the lack of it!) but it
does indicate that television is a domi-
nant factor in our culture.

It is not uncommon for a family to
own a color console, an old black-and-
white set that just won’t die, an inex-
pensive portable TV, and an FM stereo
radio. This points up the neced for a
good antenna system in every home.
Indeed, the single-outlet home antenna
system is almost as obsolete as a home
with only one electrical outlet.

While the majority of Americans
own (wo or more TV sets. few, if any,
actually have a set for evcry room.
Still, an antenna outlet in every room
is a good idea. With a good antenna
system, the portable can be enjoyed in
the kitchen, in the basement or out on
the patio. And it’s especially nice to
be able to carry a portable TV set into
a child’s sickroom.

Simple home TV systems

Figure 1 shows the simplest type
of home MATV system. It is nothing
more than a good-quality broad-band
antenna along with a passive, 300-ohm,

N

X_UHF/ VHF ANTENNA
)
e e LA 1
1
ALTERNATE |
SETUP ,
1 VHF PREAMP ¥ s
UHF / VHF
PREAMP
UHF PREAMP :
|
|
1
___________ J
REMOTE PWR SUPPLY :Ct:
17 VAC

4-WAY SPLITTER

oo

TO RECEIVERS

Fig. 3—In weak-signal areas, preamps
are required. If uhf and ©ohf channels
are not received from the same direc-
tion, use separate uhf and thf antennas.

MATV Terms

Amplifier: A device using tubes or tran-
sistors which raises signal level.

Preamplifier: It usually works ahead
of an amplifier. Generally, a preamp
has lower noise figure and not so
high an output level as an amplifier.
Lower noise figure means greater in-
put sensitivity. or ability to handle
weaker signals.

Mast-mounted preamp or booster: De-
vice which is mounted outdoors, on
the antenna mast. Usually, such a
device uses a remote power supply
which is mounted indoors.

www americanradiohistorv com

Distribution amplifier: An ampliiier
mounted at the head end or origina-
tion point of the distribution system,
which it overcomes the losses of the
distribution system—cable, splitters
and tapoffs. A distribution amplifier
may be anything from an amplified
two-set coupler to a high-output pro-
fessional amplifier capable of serving

* a 400-room building.

Line amplifier or line stretcher: An
amplifier used in a trunk line in a
distribution system to increase the
signal in order to drive further cable

RADIO-ELECTRONICS
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By CAL CORTAN

SYSTEMS

\UHF/ VHF ANTENNA

UHF / VHF AMPLIFIER

(E

e

117 VAC

2-WAY UHF/ VHF SPLITTER

758 CoAX

/75:1 TAPOFF ‘ /
[
UHE / VHE
O O MATCHING TRANSFORMER
| DEN
. o LIVING
ROOM e
| L BEDROOMS [ 3004
TWINLEAD
o o DINING
: ROOM
| 1
Q o]
1 | KITCHEN
o o »
BASEMENT PATIO

754

prammee

TERMINATION——’)I(

Fig. 4—The full treatment—a professional home TV installation.

MATV Terms

footage. A line amplifier is usually
remotely powered.

Coupler: Passive device which splits
antenna signal to feed two or more
receivers, or combines two or more
antenna signals into single down-
lead. A coupler provides some inter-
est isolation, and maintains nominal
300-ohm impedance between an-
tenna and receivers.

Splitter: Passive device similar to
coupler but matched to 75 ohms.
Splitters are used in larger, more
professional systems.

APRIL 1968

Amplifier—coupler, amplified splitter:

As above, but with amplification in-
cluded.

Post amplifier: An amplifier working

beyond a uhf-to-vhf converter, or
another amplifier.

Tapoff: Passive device inserted in a 75-

ohm branch distribution line. The
tapoff allows the through-line signal
to pass with very little attenuation.
But it taps off a small portion of the
signal voltage (ie., with much at-
tenuation) and feeds it to the re-
ceiver.

www americanradiohistorv com

four-way splitter. If the system is to
serve a color set, the four-way splitter
must be top quality. This will assure
a minimum of standing waves and pro-
vide good isolation between receivers.

If there are uhf stations in your
area, it is important that both the an-
tenna and the coupler be designed to
handle such signals.

In a weak-signal area, the antenna
signal may not be strong enough to
feed four sets. In this case, an active,
amplifier coupler would be used in
place of the passive unit shown.

Many technicians use 75-ohm co-
axial cable or shiclded 300-ohm twin-
lead in preference to ordinary 300-ohm
twin-lead. While shielded line costs a
little more, its performance is more
predictable and it lasts longer. Fig. 2
shows an 82-channel home TV system
using coaxial cable and a coaxial split-
ter. The mast-mounted transformer
matches the output of the 300-ohm
antenna to the 75-ohm downlead. No-
tice that a weather boot is used, along
with silicone grease, to make the con-
nection solid and weatherproof.

The four-way coaxial splitter is
mounted indoors, generally in the attic,
or the basement or behind one of the
TV sets.

A 300-ohm shielded twin-lead sys-
tem would be similar, except that no
transformers would bec neecded. These
systems are completely passive. They
will work well only in good signal areas.
To amplify the signals for other recep-
tion areas, you simply substitute an
amplificd four-way splitter.

Fringe-area systems

Thus far, we’ve discussed only
home systems suitable for strong- or
medium-signal areas. In fringe areas,
youw’ll generally need a mast-mounted
preamplifier. This typc is generally sol-
id state, and powered by an indoor re-
mote power supply. Input is almost
invariably 300 ohms, and output may
be cither 300 or 75 ohms.

Figure 3 shows how mast-mount-
ed solid-state preamplifiers would be
used in a simple home TV system. An
82-channel system is shown, with a uhf
“linc stretcher” in an outdoor housing
providing the uhf gain. Both the vhf
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preamplifier and the uhf “line stretch-
er” are powered by the same remote
power supply.

If the uhf channels are strong (as
sometimes happens in vhf fringe areas)
the uhf line stretcher may be elimi-
nated.

Professional home systems

Up to this point, we’ve shown sys-
tems that supply only four TV/FM

outlets. Ideally, a home should have
an outlet tn every room, plus one in
the basement and another on the patio.

This type of system rcquires a
somewhat different technique. Rather
than connecting TV sets to the output
of a coupler or splitter, we use tapoils,
such as those used in large master TV
systems. As the name implies, a tapoff
siphons oll a very small portion of the
signal on a cable, passing the rest un-
disturbed.

Figure 4 shows a complete, pro-
fessional home uhf/vhf TV and FM
system which will serve even in most
poor-signai areas. In decep fringes,
mast-mounted preamplifiers may also
be required to dig the signal out of the
noise at the antenna.

From the wide variety of home
master TV/FM system equipment
shown here, it should be easy for you
to choose the units you need for the
systems you plan to install. R-E

Passive Couplers

Some models provide only 2 outlets,
while others provide 3 or 4. Also, some
couplers pass only vhf TV and FM, while
others can be used for all channels.
Specialized couplers can split high and
low vhf, or vhf/uhf.

Mast-Mounted
Preamps

Used to amplify signals before they are
deteriorated by downlead, preamps may
match 300-ohm twin-lead or 75-ohm

coax. They may handle FM, vhf or uhf
TV, or all three bands of frequencies.
Most models today are solid-state.

Amplified Couplers

Used to provide multiple outlets from
single antennas, these units are avail-
able in a wide variety of types including
uhf only, vhf only, FM only, all-channel,
300-ohm or 75-ohm impedance, and
with from 2 to 8 outputs.

Gavin C205

 VHF-UNF TVCOUPLER

Modael
A-l07

Blonder-Tongue A-107
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Blonder-Tongue HOMER

 TRANSISTORIZED 8002
UHF POWERMATE SPECIAL
Model TAU-12
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Professional
Systems

To feed a large number of receivers, a
broadband head-end amptifier is used.
Models are available for uhf, vhf, and
82-channel systems. Most equipment is
solid-state today, but good vacuum-tube
gear still remains available on market.
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Line Splitiers
In 75-ohm systems, these units are
used to provide muitiple trunk lines
from the output of the head-end ampli-
fier. Models with 2 and 4 outputs are
most common. 82-channel splitiers are
musts if system includes uhf TV.

=

Tapofls

Usually wall-mounted, tapoffs are avail-
able in almost endless variety. Both
flush- and surface-mounted types are
made, with either 300 or 75 ohms im-
pedance, and isolation from 8 dB up,
to minimize set-to-set interference,
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Line Streteher

On a long cable run, signal level can
drop too much, but the line extending
amplifier brings it back up to par. Units
are available for uhf or vhf TV service,
but also pass all TV and FM frequencies.

] .
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Baluns

Final link from system to receiver is the
balun (balanced-to-unbalanced trans-
former). Some models split uhf and vhf
TV signals to feed separate receiver
input circuits. Others have a separate
FM outlet apart from TV.

Jerrold T-380
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1968 Crop of CB, Ham and

By NOEL PENN

When you think about home TV and FM antennas,
you are concerned cnly with recepiion. However, in CB,
ham or mabile antenna installations the most concern is
for transmission.

While transmitter power is limited by the FCC, an-
tenna gain is not. Since an increase in antenna gain is just

as effective as an increase in transmitter power, antenna
selection is very important.

/t — - Antenna efficiency can be nmpfovec'i in three ways:

: / 1. Add elements that increase directivity. Base-station
1 antennas, for example, can be made highly directional and
rotated to aim at mobile units

2. Mount the antenna at an optimum height. Follow
the antenna manufacturers’ instructions. For local contacts,
i consider line-of-sight obstructions.

3. All antennas in a conununications system should be
polarized in the same way; either all horizenal or all vertical.
Vertical antennas have vertical polarization. Single-element
Rl verticals tend to be omnidirectional and put out signals in

( a horizontal direction, with little or no signal going straight
up or straight down.

4. Improve match. You get maximum transfer of
power only when the transmitter, the antenna and the
transmission line between them are properly matched. The
amount of signal put out by the transmitter but not radiated
by the antenna is reflected back and forth in the cable and
sets up standing waves. Thus, the degree of match is ex-
pressed in terms of VSWR (vaoltage standing-wave ratio).
A perfect match would be a VSWR of 1:1, and 1.5:1 is
considered the maximum allowable for a good antenna in-
stallation.

The partial selectton of aniennas shown here can only

suggest the vast number of various types available.
‘ Today’s CB’ers and hams have a tremendous variety of
| antennas from which to choose. Some antennas can be used
for a number of different applications. Many are easily
alterable or tunable te frequency. There are antennas for
homes, offices, cars, boats amd airplanes, with electrical
L characteristics and mechanical features to suit each. One
manufacturer (Mosley) even offers a line of do-it-yourself
antenna kits for CB’ers who want to build their own. R-E

Cushcraft CB-114D (top} 8-element dual-beam base station
CB antenna provides 12 dB gain. Front-to-back ratio is 25 dB
and VSWR is 1.3 to 1. The dual-beam can be used with any
heavy-duty rotator. It has a turaing radius of 12 feet.

Hy-Gain CLR2 base station CB antenna has electrically ex-
e f tended 54 wavelengih radiator. Effective output power is
/ ) 6.6 watts and VSWR is less than 1.5 to 1. The CLR2 will

survive up to 80-mph winds. it provides an omni-directional
pattern.

Antenna Specialists MC27 is an omni-directional ground-plane
CB base antenna. Features include 108" solid aluminum heat-
treated radials, bent at base clamp to proper angle for 50-
ohm match. Antenna has omni-directional pattern.

B
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Communications Antennas

Cush Craft Sgualc is a full-wave, horizontally-polarized, omni-
directional ham antenna. These antennas can easily be
stacked vertically to form a complete 5-band ‘‘Sgualotree’
covering the 6-through 40-meter amateur bands. Six-meter
Squalos are packaged with suction cup for car mounting, plus
a horizontal center support for mast or tawer mounting. The
Squalo can even be mounted outside a window.

Cush Craft Colinear arrays are well suited to general amateur
vhf operation and for amateur TV communications. The 16-
element antenna shown below provides a direct match to 300-
ohm line, or can be matched to 75-ohm coaxial cable with a
balun. Matching stubs are available to match 450-, 200-, 75-
or 52-ohm cable directly. Colinear arrays can be stacked for l
even more gain. j

From left to right: Mosley Lancer 23 is a mobile antenna de-
signed for the CB'er who aspires to be a ham or the ham who
works the CB channels. For the CB'er the Lancer 23 is
equipped with a 10-meter coil. For the amateur, interchange-
able coils for 10 to 75 meters are available. The antennas in-
corporate a peaking provision for adjustment to any CB
channel.

Hy-Gain Hellcat 1 mobile CB antenna has a low-profile laok,
an etched copper, high-efficiency loading ceil in the base, and
a spring mounted 17-7 PH stainless steel whip. A new ‘‘Claw'’
mounting device enables antenna to be quickly installed.

Antenna Specialists ASM-1 is a 10-foot CB Marine antenna
made of white fiber glass. It has a center-ioaded fiber glass
whip and chrome-plated brass and stainless-steel fittings. It
includes a mounting and lay down kit made of Cycolac, 15’
of RG-59/U cable and a connector.

Mosley ‘““Channel Cat” is a CB marine antenna made of stain-
less steel. Designed to eliminate the need for radials or other
difficult to install ground systems, it is effective even on wood
and fiberglass boats. The antenna is satt water protected.
Loading is through a waterproof coil in the antenna center.
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ANTENNA ROTATORS

By RON ROBERTS

AS ANTENNAS GROW IN SIZE AND IN-
crease in gain, the need for rotators
also grows. Gain is inversely propor-
tional to the width of the antenna’s for-
ward lohe. In other words, the greater
the gain of a given antenna, the more
likely the need for a rotator to pick up
channels transmitted from different di-
rections.

The evolution of FM antennas is
an excellent case in point. Before FM
stereo hecame a fact. most people used
nondirectional “flying S” or “turnstile”
aniennas. While gain was relatively
low, these antennas picked up FM
broadcasts from all directions, without
the need of a rotator. FM sterco has
changed all that. Not only are FM
stereo signals weaker than monophon-
ic, they are more susceptible to multi-
path distortion. Thus, vou need a verv
directional antenna with high gain for
good FM stereo reception. But, if a
number of stations are coming at vou
from different directions, you'll also
need a rotator to pinpoint the incoming
signals.

Color TV is analogous to FM ste-
reo. Ghosting—the TV cquivalent of
multipath distortion—is far more ob-
jectionable in color than in black-and-
white. Color also requires stronger sig-
nals. In fact, if you mount a good di-
rectional antenna on a mast with a
rotator, you’ll find that color can be
received only over a very narrow arc.
You can swing the antenna many de-
grees to cither side of the good color
arc and still get excellent monochrome
pictures. That is why vou need a rota-
tor to receive good color pictures.

Antenna rotators can be uscd any-
time you want to receive signals from
a number of directions. Rotators. how-
ever, are not an unmixed blessing. For
one thing, they complicate the anten-
na installation. For another, rotators
present a problem in multiset installa-
tions. If Dad wants to watch the base-
ball game coming from one direction,
and the kids want to watch cartoons
transmitted from a station in the oppo-
site direction. it's obvious that the
rotator can’t point the antenna in both
directions simultancously.

One solution is to use two or more
separate antennas, mounted on the
same mast and combined by a hybrid
splitter or coupler. Unfortunately, this
can get to be even more expensive,
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— U-BOLT CLAMP

U-BOLT CLAMP

8" ——— ANTENNA MAST
[- ———————— THRUST BRACKET
i
L
SUPPORTING
MAST
Fig. 1—A thrust bracket is used to

take the antenna load off the rotator.

complex and unwieldy than a rotator
installation, in many areas.

A rotator adds much weight to an
antenna installation. Therefore the
mast should be braced securely.

For example, installers usually try
to keep the mast short to make the in-
stallation as solid as possible. In a non-
rotator installation, you can often use
a 5-foot mast with nothing more than
a chimney mount. However, the rota-
tor adds both height and weight.
Theretfore, guy wires are recommended
cven for the simplest rotator installa-
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tions. Use three or even four chimney
straps rather than the usual two, and
make sure the straps are rustproof
stainless steel.

Another good practice is to use a
thrust bracket (see Fig. 1) in everv
rotator installation. The thrust bracket
takes ull the weight of the antenna,
prolonging the life of the rotator.

For safety and convenience, do as
much as possible of your work on the
ground. Chances are you can wire the
rotator and mount it, along with the
thrust bracket, before you even climb
the ladder. You may also be able to
attach the antenna to the rotator mast
and the lead-in wire to the antenna, all
on the ground.

Once you do get up on the roof,
be careful not to lose your balance. A
big antcnna on a high mast with a ro-
tator is very heavy and cumbersome.
I's a good idca to have a helper,
especially on windy days. Try to keep
the mast balanced and under control,
with your feet planted firmly on the
roof at all times.

Inexperienced installers often
have trouble with the rotator wires. It
is easier to twist the leads and tin
them hefore attaching them to the ro-
tator terminals. This reduces the likeli-
hood of stray wires shorting between
terminals or touching the case.

Also, if you use twin-lead, keep
it away from the rotator wire. Some
standoffs accommodate both rotator
wire and twin-lead, but it is definitely
bad practice to run these two cables
closely in parallel. To avoid interfer-
ence, tape the rotator wire directly to
the mast. Use weatherproof vinyl tape,
long standoffs for the twin-lead, and
twist the twin-lead. Of course, if you
use coaxial cable, interference pickup
is no problem and the dual cable stand-
offs will be convenient.

Rotator types

The most common consists of a
top-of-the-set control unit and a mast-
mounted motor. connected by four- or
five-conductor wires. One major dif-
ference between various rotators is the
control unit. With manual control
units, the user pushes a button or a
bar and waits till the picture looks
sharp. On automatic types, a knob can
be set to a desired direction and the
antenna will automatically aim in the
direction indicated. R-E
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Bigger and better antennas need bigger and better rotators

Alliance Tenna-Rotor can be operated
with any of three control units. T-45,
top left, is a manual control. U-100,
top right, is automatic, and the C-225
control unit, is transistorized for au-
tomatic, stepless synchronous action.

s

TP L BT

trunsistarised
ALLIANCR TEHNA

= F
Cornell-Dubilier’'s AR-10B (right and
above) is an automatic rotator. Antenna
turns until its position matches that in-

-~

dicated on compass rose on control box.

Cornell-Dubilier HAM-M. Heavy-duty
motor will handle up to 1000 lhs. The
calibrated meler control unit indicates
antenna position in degrees of rotation.
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By WALLACE WANER

MOST OF US IN ELECTRONICS REALIZE
that color television and stereo FM re-
quire a good antenna for peak per-
formance. Even with a good antenna,
however, results are often less than
expected, and the locality is usually
blamed for the poor rcception.

In many cases, the fault is actual-
ly caused by overlooking some basic
requirement for a good antenna in-
stallation.

If any antenna system has been
up for more than 5 years, it should be
suspected of contributing to reception
problems. When components are rust-
ed, wires broken and cable insulation
chipped, an entirely new installation is
in order. Even in new installations,
peak reception can be obtained only by
following the correct installation pro-
cedures.

General characteristics

While you don’t have to be an
anfenna engineer to get the best from
an antenna instaliation, it does help if
you understand a few simple basics.
Let’s review some useful antenna facts.
A half-wave dipole antenna with the
transmission line connected at the cen-
ter has a figure-8 pickup pattern, as
shown in Fig. 1. Thus, if the overall
length of the antenna is approximately

MAX.
PICKUP

Fig. 1—Simple dipole pickup pattern.
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DIRECTION OF
SIGNAL PICKUP

DIRECTOR

INSULATOR
DRIVEN ELEMENT

PRI
=¥}
X

CROSS-ARM (BOOM)
REFLECTOR

Fig. 2—The basic Yagi antenna contains
three elements. Length and spacing of
elements determine working frequency.

88 inches, the pattern is a close approx-
imation of the antenna’s channel-3
pickup characteristics.

The vertical pattern is the same all
around the antenna. That is, the anten-
na picks up signals from the forward
and rear directions as well as from the
ground level and sky. For TV, such a
simple dipole has several drawbacks:
Its impedance is only about 75 ohms
and therefore mismatches 300-ohm-in-
put tuners. The antenna has low gain,
and signal pickup from two directions
can cause ghost troubles and co-chan-
nel interference. The pattern changes
for higher channels, producing a four-
lobe clover-leaf for channel 10.

To increase gain and directivity,

NORTH-EAST

MINIMUM

SOUTH-EAST

Fig. 3—Yagi pickup pattern shows how
to aim antenna for best pickup of de-
sired station, avoiding interference.
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manufacturers add reflectors and di-
rectors to the basic dipole to form a
Yagi antenna (named after its inven-
tor). The basic Yagi shown in Fig. 2
has one reflector in back of the driven
clement (dipole) and one director in
front of it. Many multielement anten-
nas (even with a dozen directors) are
essentially Yagi types.

The added elements decrease sig-
nal pickup from the rear and increase
gain in the forward direction, as shown
in Fig. 3. If you point the director end
north, for instance, the antenna will
have maximum signal pickup from that
direction, as shown. In this position-
any station to the northeast will be
picked up with decreased gain, while
stations due cast or west will barely be
picked up (unless they are very close
and have high power).

Two minor lobes also exist and
provide some signal pickup from the
southwest and southeast. If adjacent-
channel stations are nearby and in
these directions, they can still cause
some interference, though not to the
same degree as the singte dipole shown.
in Fig. 1.

With a long, multielement anten-
na the forward lobe becomes narrower
and the gain increases considerably, as
shown in Fig. 4. This makes for su-
perior signal pickup in fringe areas, but

4—Highly

directional pattern is
the number
Yagi.

Fig.
obtained by
of director

increasing
elements in the
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Helpful hints for improving performance of both new and existing installations

Yom

the highly directional characteristics
makes it necessary to use an antenna
rotator for stations not located in the
same line of reception.

When an antenna has a sharp for-
ward lobe, and little if any rear-lobe
characteristics, it is said to have a good
front-to-back ratio. Another term to
remember is polarization, which refers
to the plane of the electric component
of the transmitted signal. If the trans-
mitting antenna is horizontally posi-
tioned (horizontally polarized), the re-
ceiving antenna must also be horizon-
tally polarized for maximum signal
pickup.

Orientation, on the other hand,
refers to (compass) direction of pick-
up. You point the antenna toward the
signal source.

Don’t confuse bandwidth with di-
rectivity. A Yagi antenna could have
excellent directivity (signal pickup
along a narrow area) and have either
good or poor bandwidth characteris-
tics. If the resonant characteristics of
the antenna are too sharp, it may not
cover the entire sration bandwidth,
and thercfore will cut some sidebands.
This fault could have serious effects on
color television reception.

Thus a good commercial antenna
is preferred over a home-built one—
the design enginecers take both band-
width and directivity into consideration.
They do this by using proper spacing
between elements, various element
lengths, and by interconnecting certain
sections with proper phasing stubs.
Since antenna-resonance effects carry
over into the harmonics of the funda-
mental frequency, it is possible to de-
sign antennas with good gain from vhf
channel 2 to 13, or from channel 14
to 83.

Don’t expect every antenna to
have flat response to every channel, but
you can orient an antenna to favor
some stations with or without a rotator.

Figure 5 is a typical graph of gain
vs frequency for an antenna. Here the
antenna length has been sclected for
resonance around channel 3. This is a
common practice for antennas to be
used in cities such as New York and
Los Angeles, where both channels 2
and 4 are used. Since the antenna peak
occurs at channel 3, it follows that re-
sponse will be substantially the same
on 2 and 4.

APRIL 1968

?"'l

12
2 <
AIN
g 3|4 5|6
54MHz_ 66 72 76 82 88+ FM~I0BMHz
60 %
12-
pp 8
GAIN 4
hes 819w nliz|3
I74MHz 186 192 (98 204 210 2i6MHz
180 b

Fig. 5—Frequency response curves for
typical TV antenna, for (a) low-vhf
TV and FM, and (b) for high-chf TV.

In the case of the antenna graphed
in Fig. 5, gain decreases for channels
4, 5 and 6, but starts to rise at roughly
twice the channel-3 frequencies (120
to 132 MHz). A rise occurs again at
three times the fundamentals (180 to
198 MHz), then declines again. This
harmonic design is on purpose, of
course; it equalizes response over the
desired frequencies. Sometimes re-
sponse is deliberately lowered to fre-
quencies between channels 6 and 7.
This precaution minimizes interference
from FM and other stations.

Charts like Fig. 5 show bhand-
width, while lobe patterns such as Figs.
1, 3 and 4 show directivity.

If you are using standard unshield-
ed twin-lead, remember to keep it
away from metal supports, rain pipes,
tin roofs, etc. You can drain off a lot
of signals by raping the lead to the mast
or clamping it to the walls of alumi-
num siding. However, too many stand-
off insulators can cause other losses.

All transmission lines imtroduce
some losses, but a good grade of twin-
lead usually has less than 1 dB signal
loss per 100 feet for the lower felevi-
sion channels. Still, in a weak-signal
area, it is best to keep the twin-lead
length as short as possible. Leave only
enough slack at the receiver for con-
venience in moving the set. If you end
up with 5 or 10 feet of lead and coil it
up in back of the set, you can some-
times cause complete loss of usable sig-
nal.

If ignition and other types of in-
terference are a problem, shielded
twin-lead or coaxial cable can be used.
If you are in a weak-signal area, how-
ever, the higher losses of these types
may drop the signal into snow. Shield-
cd lines have the advantages of lower
noise pickup and the fact that no
standofls need be used. They may be
taped directly to the mast for support.
Even on good coaxial lines the losses
may range from 1.5 to 5 dB per 100

(continued on page 68)

Fig. 6—Where undesired signals are picked up off the rear of the antenna,
a more efficient reflector is called for. lere’s one way to do the job.
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Sophisticated symptoms help pinpoint

FIXCOLOR TV

IN MANY CASES AN EXPERIENCED
service technician can diagnose faults
in a color TV by closely observing the
screen. In other instances he may lo-
calize a defective stage by a quick
check with a single piece of test equip-
ment. The newcomer, on the other
hand, may take two or three times
longer to pinpoint certain faults and
has to use several test instruments in
the process.

The experienced man is quicker
because his long exposure to practical
troubleshooting has provided him with
many shortcuts and tricky time-sav-
ers. Some of these are particularly use-
ful in color TV servicing because the
actual repairs and adjustments are
time-consuming enough in themselves
without having to spend extra time in
diagnosis. There really is no substitute
for experience; but one doesn’t live
long enough to get all the knowhow he
would like to have. The next best thing
is to learn from other people’s expe-
rience. Here's a few of them to put in
your bonnet.

Misconvergence

After a color sct has been in op-
eration for some time the convergence
may shift slightly off normal. The pro-

COLOR
CONTAMINATION
g%
S Yy
4
/ p 4 4
’] V
L 1
2 2
r ¥
VERT HORIZ VERT 8 HORIZ
CONVERGENCE CONVERGENCE  CONVERGENCE
OFF OFF

Fig. 1—Examples of color fringing caused
by misconcergence. Vertical misconver-
gence affects horizontal lines, as in the
letter L. Horizontal misconvergence up-
sets tertical lines as in the letter Q. Letter
T shows vertical and horizontal fringing.
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cess may be so gradual that the viewer
remains unaware that his picture qual-
ity is not what it was initially. The col-
ors may all appear to be true, and
white areas of the scene appear natu-
ral. What happens, however, is slight
color fringing between abrupt changes
in the scene.

You don’t need a dot generator
to check this condition, because the
clues are evident in almost any scenc
transmitted. In particular, note if
changes from a black area to white (or
a dark color to a lighter color) are
sharp and clean. If someone in the pic-
ture is wearing a dark coat and a white
shirt, there should be a clean change
from the dark to white, without a band
of color appearing along the change
arca. If a narrow band of green, red or
blue runs along the coat lapel border-
ing the white shirt. convergence is off.

Lettering on the screen will also
show if convergence is off. The clues
are shown in Fig. 1 for the letters
LOT. If vertical convergence is off. all
horizontal areas of a letter will show
color contamination as indicated for
the letter L. If horizontal convergence
is off, all vertical borders of a letter
will have color tints in them, as shown
for the letter O. If both vertical and
horizontal convergence are off, both
the vertical and horizontal edges of a
letter will show evidence of color
fringing, as indicated for the letter T.

The types of convergence faults
which show up may differ for letters
near the sides of the screen, compared
to those located near the center. Thus,
additional clues are visible and pin-
point whether the convergence should
be corrected at the sides only.

Large color-contaminated areas or
color blotches indicate a need for de-
gaussing. They could, of course, also
indicate severe misconvergence, but if
the set was converged properly when
installed, it is unlikely that convergence
has changed much unless defects had
developed in the convergence circuits.
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Thus, if large miscolored areas appear,
try degaussing first, even if the set has
an automatic degausser. If this doesn’t
help, convergence (as well as purity)
checks will have to be made.

If good convergence cannot be
obtained with the controls, check the
convergence board components and
try a new shunt regulator tube. Read-
just the high voltage to the value speci-
fied by the set manufacturer.

(Often the set owner will attempt
adjustment of the focus control and the
linearity controls; both affect the con-
vergence. Hence, these settings should
be checked before converging proce-
dures are begun. Quick-check clues for
these are given later.)

Picture pulling

If the picture pulls to one side or
weaves slightly, the cause could be a
misadjusted agc system or horizontal
lock circuits. First check the agc con-
trol on the strongest station. Ad-
vance the control to the point where
the picture starts to pull or distort and
then back it off to the point where
pulling stops. If the trouble persists
even for weaker local stations, check

LI
HORIZ HORIZ

172 6FQ7 HORZ  s1ag
L2

HORIZ 05C

100K TO HORIZ

OuTPUT

Fiz. 2—Oscillator of a typical synchro-
guide system is identified by two coils
connected as shown. Very common in
older b-w receivers, the circuit is so stable
that the hold control is often omitted.
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By MATTHEW MANDL

difficult to find troubles

TROUBLES FAST

the horizontal lock system. You should
be able to set the hold control a little
bit off its best setting and still get good
and rapid picture pull-in when chang-
ing stations. If the picture goes out of
sync for a second or before locking in
after changing stations, try adjust-
ment of the horizontal oscillator coil,
preferably following the manufactur-
er’s suggestions for that particular re-
ceiver. If this doesn’t help, try a new
horizontal oscillator tube and readjust
the controls. Unless parts in the circuit
are defective, you should be able to
cure the trouble with the common
phase-detector lock systems.

Some newer color reccivers are
using a modified version of the syn-
chroguide horizontal lock circuit quite
popular some years ago. You can iden-
tify a synchroguide system by the addi-
tional coil connected to the center of
the oscillator coil as shown in Fig. 2.
Some receivers use a 6FQ7 or 12FQ7
dual triode for the oscillator and con-
trol tube. Because adjustment of this
circuit is more complex than for the
phase-detector type, try a new tube
and adjustments of the hold control be-
fore realigning the entire system.

If coil adjustments are necessary,

Fig. 3—Wateform at test point of a
synchroguide should have equal peaks.
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the chassis will have to be pulled be-
cause the procedures involve shorting
out stabilizing coil L2 while adjusting
L1 for near sync. The jumper is then
removed and L2 adjusted for best
lock-in. A quick check to see if L2 is
properly adjusted can be made with an
oscilloscope connected to the test poirt
shown in Fig. 2.

Unshielded scope leads are pref-
erable for this test to minimize probe
capacitance which might affect oscilla-
tor operation. With the scope’s vertical
input connected to the test point and a
common ground lead between the set
and the scope, a pattern such as shown
in Fig. 3 is obtained. If, as shown, the
curved portion of the trace (the
hump) is below the sharp peak of the
waveform, coil L2 requires adjust-
ment. Turn the slug of L2 until the
hump of the waveform has the same
amplitude as the sharp peak. Now the
horizontal lock should be stable,
though you may have to retouch L1 for
best results.

Poor detail

Many color sets are not adjusted
to give the sharpest picture. Perhaps
this factor is neglected because color
pictures themselves are still enough of
a novelty that we are apt to overlook
possible improvements. As in black-
and-white sets. horizontal trace lines
should be clearly visible if the set is fo-
cused properly. A multicolored scene
may tend to obscure the lines, but you
can accent them by misadjusting the
vertical hold control slightly to the
point where the picture almost pulls
out of vertical sync. Instead of the two
scanning fields interlacing. the lines
will pair up and become more visible.
You can even have the picture rolling
slowly and watch the paired lines for
good focus.

Now adjust the focus control un-
til the horizontal trace lines are the
sharpest. In most cases several turns of

WwWWwW americanradiohistorv.com

the focus control are required for a
noticeable difference in thickness or
sharpness of the lines.

Some color receivers have a video
peaking switch (or so-called “crispen-
ing” control) to provide some high-
frequency video-signal attenuation.
This, in effect, decreases sharpness of
the picture for areas where snow effect
or other interference is a problem.
Make sure this control is set to give the
best picture detail. Too often this con-
trol is set for a degraded sharpness
even though the set is used in a good
signal area. A properly adjusted focus
control and the peaking switch set for
a crisp picture result in a considerable
improvement.

Poor linearity

The quickest way to check verti-
cal linearity is to roll the picture and
watch the blanking bar. Experienced
service technicians routinely use this
procedure.

Throw the picture out of vertical
sync and observe the blanking bar at
the top of the screen as in position 1
in Fig. 4, then watch it in position 2 at
the bottom of the screen. If the bar
doesn’t retain the same thickness, the

POSITION |

BLANKING
BAR

POSITION 2

Fig. 4—Vertical nonlinearity is indicated
when blanking-bar width varies as it
moves tertically across the picture. Adjust
both VERT LIN and VERT SIZE con-
trols, which interact, for best linearity,
consistent with proper picture size.
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vertical linearity is out of adjustment.

After adjusting vertical linearity,
recheck the screen and observe objects
such as doorways, columns, tables, etc.,
to see if any bending exists along edges
which should be straight, both horizon-
tally and vertically. In color TV, hori-
zontal linearity is related to proper
horizontal sweep-circuit operation and
high voltage. The drive for the output
tube is set by the horizontal oscillator
output and not subject to the settings
of a drive control as is the case in
many black-and-white sets. If horizon-
tal circuitry is operating properly and
distortion exists, it may be caused by
misadjustments of the pincushion cir-
cuitry.

To double-check, use a cross-
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Fig. 5—A crosshatch pattern is desir-
able for linearity and pincushion checks.

hatch generator set to produce a suffi-
cient number of both vertical and hori-
zontal lines for observing any linearity
defects or horizontal line curvature at
the top or bottom. Linearity defects
show up as variations in spacing be-
tween horizontal lines (for vertical
linearity) and vertical lines (for hori-
zontal linearity). Pincushion defects
show up as a bending of the horizontal
lines at either top or bottom, particu-
larly near the edges of the screen.

If defects show up, adjust the pin-
cushion controls for straight horizontal
lines, as shown in Fig. 5. Sometimes a
pincushion correction circuit uses a
tube such as the 6FQ7 for correction
amplification. Check this tube if the

controls fail to correct the trouble. In
some of the small-tube (19-inch) color
sets, the 114° deflection tubes have
such a wide scanning angle that pin-
cushion correction may be trouble-
some, particularly if the picture is not
centered vertically or the height and
linearity controls are not set correctly.
In such receivers, make sure you ad-
just height, linearity and vertical cen-
tering carefully. (Many of these scts
provide a vertical centering control in
addition to the height and linearity.)

Noise streaks

Interference streaks across the
screen may be caused by ignition inter-
ference or other man-made noise or by
high-voltage arcing within the set. For
a quick check disconnect the antenna
lead-in and see if the streaks still exist.
If not, check for loose connections in
the antenna system as well as for local
noise sources. In a high-noise arca it
may be necessary to change to a co-
axial lead-in.

If the noise streaks persist with the
antenna disconnected, check for arcs in
the high-voltage supply system and
around the high-voltage connections to
the picture tube. The back can be re-
moved and a cheater cord used to op-
crate the set. With the room darkened
it is often possible to sce the arc source.
If not, it may be in the high-voltage
cage. Any of the commercially availa-
ble anti-corona fluids (spray-can type)
can be applied to climinate the condi-
tion. Some leads may have to be
dressed away from the chassis if the
anti-corona spray is ineffective.

Audio troubles

The sound from the speaker can
also clue you in on the type of trouble.
If a loud hum is heard, the likely fault
is a filter capacitor in the low-voltage
supply. A slight hum which appears
only rarely could be transmitted on oc-
casion, but more likely it indicates the
initial breakdown of a filter, or cath-
ode-grid leakage in an audio tube.

If the hum is present when the
volume control is turned down, it ob-
viously is not part of the incoming sig-
nal. Instead, it is due to filter or tube
problems. Intermittent noise bursts
could be caused by high-voltage arcing
picked up by the audio circuits.

Audio distortion calis for a rou-
tine tube check in the audio section. If
tube replacement fails to correct the
trouble, replace the coupling capacitor
between the amplifier (or detector)
tube and the audio output tube. A
slight leak in this capacitor couples
enough of the plate voltage from the
amplifier stage to the grid of the output
tube and upsets bias (Fig. 6).

Many experienced technicians,
when confronted with audio distortion,

LEAKAGE CAUSES DISTORTION

AUDIO QUTPUT
FROM OUTPUT TRANS
AUDIO 00!
AMPL, r
ORDET
B+

Fig. 6—A leaky coupling capacitor puts a
dc voltage on the grid, distorts the sound
and makes the volume control noisy.

replace the coupling capacitor rou-
tinely, even before checking tubes or
replacing other parts. In transistorized
audio amplifiers, the same factors ap-
ply and the coupling capacitor is often
the offender.

Persistent noise is often the fault
of dirty contacts in the volume con-
trol. Turning the control up and down
is a quick check for this condition. Be-
fore replacing the pot, try a liquid vol-
ume-control cleaner, running it down
the shaft and into the casing at the ter-
minal openings. Rotate the knob sev-
eral times to spread the cleaner over
the sliding contact and the resistance
strip of the control. In most cases this
will cure the trouble and the control is
good for another two or three years or
more. R-E
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Build: ESA-meter

Convert a standard meter to read small current variations

By EDWIN N. KAUFMAN

THE EXPANDED-SCALE  VOLTMETER
has been around for some time. Its
dial, instead of being calibrated from
zero to 120 volts, might indicate 90 to
130, thereby allowing you to read small
changes which you couldn’t on the
usual meter.

Not so common, however, is a
current-measuring device with an ex-
panded scale. Such a metcr is useful
in monitoring small changes in current.
For instance, [ wanted to measure os-
cillator supply current when the circuit
loading of an experimental hookup was
varied. The values ranged from about
32 to 34 mA, difficult to read on a
standard 0-50-mA meter.

A circuit was built to convert a
conventional milliammeter into an ex-
panded-scale model covering the range
of interest. It also appeared desirable
to have a circuit that could be inserted
in series without regard for polarity.

Theory

The basis for this expanded-range
voltmeter is simply a bridge circuit
which limits meter action to deflection
above a certain voltage level (Fig. 1).
Depending on the circuit, one or two
bridge elements are used to provide a
standard or reference voltage across
one leg (or two) of the bridge. The
ZERO BALANCE control is then adjusted
for zero voltage (or null balance)
across the bridge while the circuit is
drawing its minimum rated current.
Any increase in current causes the
bridge null meter to read. Maximum
sensitivity is obtained when all bridge
legs are the same resistance value.

The meter movement should be a
milliammeter, not a voltmeter. A typi-
cal 0-50-xA movement requires 100
mV for full-scale deflection. Also a
0-1-mA movement will give equally
good results.

In Fig. 1, No. 49 pilot bulb is
used as the “standard” circuit element.
establishing a plateau of 60 mA at 2
volts. The lamp is a simple, inexpen-
sive method of obtaining a standard
current, though not as accurate as
other ways.

The circuit shown, with either a
0-50-pA or 0—1-mA meter, has a range
of 80 mA to 124 mA. Because the re-
sistance of the filament of a tungsten
lamp varies greatly with applied volt-
age, you may have to experiment
somewhat to find what current is flow-

APRIL 1968

D.C.
LIAMPERES

? ron

MOOIL 3377

ing and what indication the meter
shows. Then you can reletter the meter
dial accordingly.

The “standard” circuit element
must have a reasonable voltage drop
across it so that the ZERO BALANCE
control can have a relatively high re-
sistance. Then small variations in cur-
rent through the balance control will
cause a voltage drop across the bridge.

POLARITY
UNIMPORTANT

ZERO BALANCE

Fig. 1—Easily and  cost-
ing little,
as «a

current bridge to

available
a pilot bulb can be
standard circuit element in
limit

used
the
meler action.

+
POLARITY
IMPORTANT

is obtained
element to
in bridge.

Fig. 2—Greater accuracy
with « diode standard
establish a current plateau

“ZERO
{BALANCE
+ [—
POLARITY i
IMPORTANT '
0I,2 i
INI27 4
Fig. 3—Variations of the diode bridge
uses twin elements. See text for
details of the diodes used here.
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Bridge voltage drop varies with
circuit clements and current, from
about 0.6 volt to 10 volts. By increasing
(in the circuit of Fig. 1) R1 and R2
to 47 ohms, you obtain a meter range
of 100 mA to 145 mA, with bridge
drop from 4 volts to 7 volts.

External load current also varies
bridge voltage, causing the power sup-
ply to act poorly regulated. The effect
is more pronounced on low-voltage
circuits, and may be minimized by add-
ing a capacitor across the output.

Diode circuit

You can obtain greater accuracy
by using a solid-state diode as the
“standard” element in the bridge. An
inexpensive germanium diode offers
low circuit drop voltage, but a Zener
will function even better.

The circuit of Fig. 2, using a 0-1-
mA movement, has a range of 32 mA
to 78 mA. When R1, R2 and R3 are
increased to 100 ohms and a 0—50-uA
movement is used, range is increased
to 100-120 mA.

Another circuit (Fig. 3) uses two
diodes and two  potentiometers
(ganged). With the 50-ohm controls
adjusted to 47 ohms each and a 0-50-
rA movement, range is from 100 mA
to 126 mA. When R1 and R2 are 100
ohms, the range is 34-42 mA. Other
values: 220 ohms, 8—12 mA; 350 ohms,
3.4-6 mA.

[Author Kaufman built the cir-
cuit of Fig. 3, which worked for him.
But the IN127 has a manufacturer’s
rating of only 30 mA I...; in the cir-
cuit of Fig. 3 cach diode could carry
as much as 62 mA. We therefore rec-
ommend a diode with a higher ..
rating.—Editor]

Other tips

Often, by reversing the leads to
the meter movement, you will obtain
another range of current measure-
ment. It’s best to experiment with vari-
ous hookups and monitor current flow
with a vom operating in the milliam-
meter function.

In the illustrated examples, re-
sistor size depends on resistance and
maximum current in the test function.
Wattages range from %2 to 2. It’s best
to calculate dissipation for the worst
case in each hookup you make, then
choose a somewhat larger-wattage re-
sistor. R-E
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How to Be An |

Fxpert Organ Tuner

Simple procedures and inexpensive equipment add up to profits for you

By RICHARD H. DORF

IT MAY SURPRISE YOU TO HEAR THAT
unless your clectronic organ has been
tuned within the last few months, you
may not be enjoying it as much as you
might—even though it still scems to
sound all right. An organ gets out of
tune very gradually and, until the mis-
tuning gets very bad, most people can-
not detect the fact that something is
sour. Unfortunately, the effects of mis-
tuning are very sneaky: The instrument
just somehow doesn’t give the pleasure
it used to, even though you don’t know
why. You don’t realize how insidious
the process has becn until you have a
good tuning job—and the organ sud-
denly gives that like-new thrill again!

Every clectronic organ using os-
cillators does get out of tune—regard-
less of what the salesman may have
said—and can be returned by vou, with-
out prior training, knowledge of music
or a special musical “ear.” While you
can purchase instruments designed for
tuning by the unskilled at prices rang-
ing from $35 to $180, the most you
actually may need to spend to tune
your own instrument is about $4-—the
price of a good A-440 tuning fork (and
they can be had for less).

You will have to recruit an assistant or you can use match-
books to hold down the necessary keys while you adjust tuning.
You will need both hands to do the job right and work smoothly.

An instrument for tuning is a good
idea if you would like to make a few
doltars tuning organs for others; it
saves time and guarantce accuracy the
first time. Instruments are entirely un-
necessary if you are willing to spend
perhaps 30 minutes to an hour on an
organ once every few months. The heat
method we shall describe requires only
an accurate source for the middle-A
pitch (440 Hz), a watch or clock with
a sweep secondhand, and a little pa-
tience.

If you arc too chicken to take the
risk of beat tuning, there is one tuning
system even easier, more nearly infalli-
ble and as inexpcnsive as the beat
method. You can use it if you have a
phonograph turntable of almost per-
fectly steady speed (and also prefer-
ably almost perfectly accurate) and a
special phonograph record. This is a
7-inch, 33-1/3-rpm record® on which
12 perfectly tuned tones have been re-
corded, representing one complete
octave.

With the record as a standard,
you simply tune cach note for zero beat
with the recorded tone. This finishes

*Availahle from the Schober Organ Corp., 43
W. 61 St.,, New York, N. Y., 10023, for $1.
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Frequency-divider organ
Each is a screw that adjusts the position of an iron slug
in an oscillator coil. The F# coil tunes all F#’s simultaneously.

the job for frequency-divider organs;
individual-oscillator instruments such
as Conn, Allen and Rodgers require the
remaining oscillators to be tuned by
zero-beating each with its counterpart
in the middle octave first tuned with
the record.

There is some risk in tuning by the
beat method. Conceivably you could
end up with the frequencies scrambled
beyond belief. However, if you are
sufficiently intellectual to read Mother
Goose without moving your lips and
you avoid organ tuning while under the
influence of alcohol, this danger is neg-
ligible—and beat tuning is actually fun.

Those crazy frequencies

Table I shows the correct fre-
quencies for all the notes of eight musi-
cal octaves. You do not need to know
these frequencies to tune by the beat
method, but the table shows why musi-
cal tuning is so special and cannot be
accomplished in any simple way, such
as with oscilloscope Lissajous patterns
or with a calibrated audio generator.
Looking down any vertical column,
you will find that in any octave no fre-
quency has any simple relationship to

has only 12 tuning adjustments.
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any other. Furthermore, the actual
numbers could never be located by eye
on the tuning scale of a generator even
if the scale were accurate. And while
you do not really need all the accuracy
given in the table, accuracy to four sig-
nificant figures is necessary. In fact, to
avoid offending the ear even uncon-
sciously, the accuracy requirements of
musical tuning are greater than almost
any other frequency setting require-
ment normally encountered.

How all this arises is very simply
explained. The normal scale used in the
Western world is based on the octave,
an interval between two frequencies
having a ratio of 2 to 1. This decision
was not arbitrary; two notes with this
relationship sound peculiarly “identi-
cal,” as experience tells us. The normal
person, for instance, knows immediate-
ly that middle A (440 Hz) is “the same
as” the A an octave lower (220 Hz),
even though one is higher in absolute
pitch than the other.

Between the two notes an octave
apart the scale has been divided into
12 intervals. Since the ear detects in-
tervals between pitches in terms of
ratio rather than numerical differences
in Hz, the 12 notes of an octave must

middle C—the note an octave and a
half higher—is 783.991 Hz, which is
only 0.887 Hz lower than the C har-
monic.

This suggests a method of tuning.
Suppose that somehow wc have
already tuned the C perfectly. Now we
tune the G until it is at exactly the
third harmonic of the C. This is very
easy to do, because we can dctect the
agreement by ear. When the G funda-
mental and the C harmonic are reason-
ably close, say within 15 Hz or so, the
difference frequency produces ampli-
tude pulsations known as beats. As we
tune the G closer to the C harmonic,
the beats get slower (farther apart),
and when the two agree perfectly, the

0.887 beat each second (though a pro-
fessional tuner learns to do it—by
“feel,” not by actual counting), we
count instead 8.87 beats every /0 sec-
onds. In practice we simply make it 9
beats per 10 seconds, giving an error of
.003 Hz, which is completely incon-
sequential.

The practical process

Table II gives all the information
necessary to do the actual tuning, but
first some simple preparations and
some hints.

You need an accurate source of
440 Hz to set the first note. This is
usually a tuning fork, though you can

TABLE I—MUSICAL FREQUENCIES
P, OCTAVE

1 . 2 i 3 .. 4
32.703 65.406 130.813

5 6 7 8

261.626 523.251 1046.502 2093.005 4186.009

1108.731 2217.461. 4434.922
1174.659 2349.318 4698.636
1244.508 2489.016 4978.032
1318.510 2637.021 5274.042
1396.913 2793.826 5587.652
1479.978 2959.955 5919.910
1567.982 3135.964 6271.928
1661.219 3322.438 6644.876
1760.000 3520.000 7940.000
1864.655 3729.310 7458.620
1975.5633 3951.066 7902.132

554.365
587.330
622.254

277.183
293.665
311.127

34.648 69.296 138.591
36.708 73.416 146.832
38.891 77.782 155.563

be obtained by finding a single number
by which the frequency of any note
can be multiplied to find that of the
next. In this way, all intervals sound the
same and music can be played in any
key on a keyboard instrument. If you
are mathematically inclined, you will
see that this multiplier must be the 12th
root of 2—the number which, multi-
plied by itself 12 times, will equal the
2 which is the ratio of the octave.

That is exactly how the numbers
in Table T were originally arrived at.
The 12th root of 2 is actually
1.05946309 . . . The three dots indi-

41.203 82.407 164.814 329.628 659.255

43.654 87.307 174.614 349.228 698.456
46.249 92.499 184.997 369.994 739.989
48.999 97.999 195.998 391.995 783.991
51.913 103.83 207.652 415.305 830.609
55.000 110.00 220.000 440.000 880.000
58.270 116.54 23..082 466.164 932.328
61.735 123.47 246.942 493:883 987.767

cate that the number is irrational and
you can add as many decimal places
as you have long winter nights to figure
them, without ever coming to an end.
All this. T am sure you will agree, is
tremendously logical musically, but be-
cause the actual numbers are so out-
landishly unrelated, some special way
of tuning to them had to be devised.

Theory of beat tuning

Table T not only poses the tuning
problem but also points to the answer,
assuming you either are brilliant
enough to come upon it or have been
tipped off in advance, as T was. The
key fact is that, beginning with any
note, we will find that the note about
an octave and a half (in musical terms
an octave and a fifth) above it is near-
ly, but not quite, its third harmonic.
For instance, 3 times the frequency of
middle C (261.626 Hz) is 784.878 Hz.
The frequency of the second G above
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beats disappear altogether.

This method of getting agreement
is highly sensitive and very, very accu-
rate even on your first try. You can
even sec the beats by putting an ac
voltmeter or the vertical input of a
scope across the combined signal. The
meter needle or scope trace will move
in sync with the beats.

Once the G frequency agrees with
the third harmonic of the C, we need
only move the G 0.887 Hz downward
to reach exactly its final frequency.
This sounds ridiculous but is actually
quite easy. We simply reduce the fre-
quency of the G until we hear the de-
sired frequency difference in terms of
beats. Since it would be hard to count
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also use the 440-Hz tone on WWYV if
you can receive it well. WWYV also
broadcasts 600 Hz, so don’t confuse
the two signals.

You must use one or more 8-foot
organ stops and use keys only in the
middle octave—from middle C to the
B next above it. This is a matter of con-
venience and standardization. The
notes used need not actually be an oc-
tave and a half apart as in our example.
If, in addition to the middle C, we had
used the G in the same octave
(391.995 Hz) rather than that an oc-
tave higher, our ears would have been
comparing the third harmonic of the C
(784.878 Hz) to the second harmonic
(783.990 Hz) of the G rather than its
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rundamental, and this would make no
difference. We could even have used the
G below middle C, in which case the
fourth harmonic of the G would have
been used. The fact is that only these
two frequencies are close enough to
matter, so whether they are fundamen-
tals or harmonics makes no difference.
Some organ voices are easier to
use than others because the beats are
easier to hear. Diapuasons usually work
out well; flutes or tibias do not because
there is too little harmonic content in
them. Begin by holding down middle
C and the G just above it, and trying
various 8-foot stops to choosc the one
which makes the beats most obvious.
Before you do the tuning, locate
the tuning adjustments on the organ
tone generators. If the organ is a fre-
quency-divider type, there will be just
12 adjustments, almost invariably in
the form of screws controlling the po-
sitions of the slugs in the master oscil-

lator coils. Be sure you can tell from
the markings which screw is for which
note. Then test one by turning it slightly
one way and the other to find which
direction of rotation raises and which
lowers the pitch. Generally, turning
clockwise raises pitch, but not always.

If the organ has individual oscilla-
tors for every note, be sure you have
located the adjustments for the notes of
the middle octave. Refer to a service
manual.

Now you are ready to begin. See
that people are not moving around the
room (this can creatc the impression
of false beats). Recruit an assistant if
you can, to hold down keys at your
direction, leaving you free to make the
adjustments and watch the sweep scc-
ondhand of your timepiece. If you can’t
find help, you can make keys stay down
by wedging a matchbook between pairs
of keys. Now here is the process:
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Step-by-step process

1. Sound the middle A key alone.
Sound your tuning fork by striking one
tine against your kneecap and then
holding the tines close to your ear or
the handle against something which
acts as a sounding board. Carefully
adjust the A tuning control until the
organ and fork tones zero-beat. In
making the zero-beat adjustment, al-
ways check it by tuning to cither side
to see that you are actually at the null,
and that beats actually do begin as you
go to either side of the null.

2. Refer to Table 11. In the SOUND
column note that A and E are speci-
fied. Hold down boiri the A and E
keys in the middle octave only. This
means the E just above middle C and
the A above that. Do not be confused
by the fact that the two notes seem to
be a musical fourth apart and not a
fifth. As we have explained, it does not
matter.

3. Note the TUNE column of
Table 11, which specifies E. Tune the
E carefully for exact zero beat with the
A tone. (This is the organ A tone, not
the fork, with which vou are now
finished.)

4. The BEATS IN 10 SECONDS col-
umn of Table II specifies 15. Rotate
the E tuning control to reduce fre-
quency until you hear a definite beat.
Count the beats while looking at your
watch. If there are more than 15 in 10
seconds, turn the tuning control for the
E to get back up slightly, closer to the
zero-beat frequency; you detuned too
far. Count again. Make the indicated
adjustments and recount as often as
necessary. When you finally have 15
beats in 10 seconds you have tuned the
E and can go on to the next line of the
table.

5. In this same way. go right down
the table. Hold the notes shown in the
first column; tune the one shown in the
second for zero beat; then lower the
frequency of this note until you get the
indicated number of beats in 10 sec-
onds.

6. When you get to the last line of
the table, do not retune the A. This
line is just for checking to see whether
you have accumulated too much error.
1f the result is too different from the 10
beats in 10 seconds shown, go back and
start over.

You will never, except as the ac-
cident of the century, really end up on
the checking line with just 10 beats. If
vou end up as close as having 5 or 15
beats you will be as close as you could
have gotten by using Conn’s $180
machine! Remember that the actual
frequency error is only 1/10 of the
number of beats in 10 seconds. An
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error of 5, for instance, is a real error
of only 0.5 Hz at some frequency be-
tween 523 and 987 Hz and is actually
only about a hundredth of a semitone.
And in all probability the error is
shared among several notes, making
the crror for any one much smaller
even than that.

If your organ generators employ
frequency dividers, the job is done. If
you have an organ with individual os-
cillators, simply tune the notes in each
of the remaining octaves so that they
zero-beat with those in the central
octave you tuned by beats.

The inevitable temptation

Expericnce of many years makes
me certain that 17.93% of the readers
of this article will be tempted to apply
this method to piano tuning, the excel-
lent results on the organ having gone
to their heads. Please accept my assur-
ances that unless you know quite a hit
about piano tuning (in which case you
would not have needed to read this
article) your most optimistic hope is to
avoid breaking strings so that all you
will have to pay for to rectify the mess
you will make is a professional tuning
job.

It is quite true that at least the
middle octave of the piano can be cor-
rectly tuned by the beat method we
have outlined—provided you are will-
ing to learn how to use rubber wedges
to kill the sound of all but one of the
three strings and are willing to buy a
tuning “hammer” (the special pin
wrench) and to cope with the unpleas-
ant behavior of steel pins turning in
wood.

However, if you tune the other
octaves of the piano by zero-beating
the notes with those in the middle oc-
tave, the result will sound about as in-
spiring as a bugle made of chewing
gum. A piano tuner tunes the upper
octaves progressively sharp and the
lower ones progressively flat of the
middle octave, a process known as
stretching. This is justified in part,
from a physicist’s standpoint, by the
fact that the harmonics of struck
strings are somewhat higher in
frequency than true harmonics would
be. However, a good tuner stretches a
good deal more than that, simply be-
causc if he does not the piano sounds
dead and uninteresting. Just how much
each octave is streteched varies with the
instrument and the desires of the owner
if he is professional enough to know
what he likes. The tuner, however, is
always a professional, for there is no
known way to learn how to stretch a
tuning without plenty of experience.

If you try to be your own piano
tuner, you will, like the lawyer who
tries his own case, have a fool for a
client! R-E
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Build A
Voltage-Step Box

Many drift problems are caused by power-line variations.

This gadget helps solve them

ARE YOU HAVING TROUBLE WITH
drift or instability in your receiver, test
gear or other electronic equipment?
Your difficulties may be being caused
by poor line-voltage regulation. Here is
a simple gadget that enables you to
simulate line-voltage changes as you
check equipment for drift.

Nearly all line-operated electronic
equipment is subject to some form of
drift with variations in ac supply volt-
age. Receivers must be retuned as they
warm up, electronic voltmeters must
be zeroed before use, signal generators
and frequency meters must be recali-
brated or zeroed before use for precise
measurements. Phonographs and tape
recorders may show variations in speed
which may be traced to the power

By JAMES ASHE

source. Some line-voltage variations
are gradual while others are sharp dips
or rises followed by a return to the
original voltage level.

Some engineers call these changes
“noise” because they constitute an un-

Parts List
Fl—2-amp fuse with post-type holder
J1—Chassis-type ac receptacle
P1—TV interlock receptacle (Walsco
No. 1650 or similar)
S1—Dpst rotary switch
S2—2-circuit, 3-position - nonshorting
rotary switch (Mallory 3223-J or
similar)

Tl—Filament transformer,
1.2 amps, see text.
MISC.—Aluminum chassis, 4” x 5” x 27,

knobs, cheater cord

6.3 volts,

wanted signal applied to equipment
operated from the power line. The bet-
ter the grade of electronic gear the
more likely it is to be immune to the
effects of power-line noise and drift.
However, this immunity cannot be tak-
en for granted. The equipment should
be checked frequently if you want op-
timum performance.

A Variac, or similar variable-
voltage transformer, and an accurate
voltmeter can be used to reproduce
gradual changes or drift in power-line
voltage but it cannot produce the really
sharp changes which are preferable for
test purposes. The Voltage-Step Box is
simpler, less expensive and far more
appropriate for test work. You can
build one that handles up to 140 watts
for considerably less than $10.

How it works

If we connect the primary of a
filament transformer across an ac line,
we get, at the secondary, a low voltage
which can be connected in series with
the input voltage. If the two voltages
are in phase, the connection is series-
aiding and the output is the sum of the
two voltages. Reversing the phase of
one of the voltages gives us a series-
opposing connection which yields an
output voltage that is the difference
between the two voltages. Thus, the
line voltage fed to the equipment un-
der test can be increased or decreased
by the value of the filament-trans-
former output voltage.

Figure 1 is the schematic of the
Voltage-Step Box. When S2 is in the
DECREASE position, the primary is
across the power line and the secon-
dary is in series in a series-opposing
circuit. In the INCREASE position, we

(continued on page 91)
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Build A High-Gain
48-Element UHF Antenna \ /

Souped-up skyhook has 20 dB gain

THERE ARE MANY SITUATIONS WHERE
it’s desirable to obtain clear uhf TV re-
ception beyond the usual range of sig-
nals. In the deep-fringe area, far from
the big-city station or the small-town
translator, private individuals as well as
CATV systems often want clean uhf sig-
nals. In the Midwest, many schools re-
ceive (or would like to receive) educa-
tional programs from the airborne trans-
mitters of MPATI (Midwest Program
on Airhorne Television Instruction).
Because of the extreme distance in deep-
fringe areas—over 150 miles—it’s usu-
ally hopeless to try for more than a
single channel per antenna.

Uhf front ends have no rf amplifi-
ers, and while a uhf preamp can be used,
it must get a usable signal level from the
antenna. What’s more, every preamp
contributes some noise to the signal.

DIPOLE

——

DIPOLE -3

X z \
300 OHMS
TO TV SET

DIPOLE
L_?'L_J

layout; text.

DIPOLE
e
Fig. 1—Phasing-line
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sce

The top left photo shows a test pat-
tern obtained on a single dipole 180
miles from the transmitter. The photo
at right shows the same test pattern as
received on a 20-dB gain antenna.

You can build a 48-element 20-dB
gain antenna; consisting of four 12-ele-
ment Yagis stacked and phased for max-
imum pickup.

Designing the array

The number of elements in an in-
dividual Yagi is a logical starting point
for calculating gain. Interelement spac-
ing dictates the optimum number of ele-
ments that can be placed on a boom.
For a channel-24 antenna on a 6-foot
boom, the optimum number of elements
is 12. It will produce approximately 14
dB more gain than a simple dipole.

APPROX 5,540/FREQ (MHz)

By CHARLES L. SMITH

If two Yagis are stacked, the signal
pickup will be increased by 3 dB, for a
combined gain of 17 dB. By adding two
more Yagis, the gain will be increased 3
dB once again, for a total system gain
of 20 dB.

The separation or stacking distance
is governed by the gain of the individ-
ual Yagis. The spacing must increase as
the number of elements increases. An
aperture or capture area surrounds each
antenna; the purpose of optimum sepa-
ration is to prevent overlapping the cap-
ture areas. Table 1 shows suitable stack-
ing dimensions for antennas in both the
horizontal and vertical planes. Space the
Yagis as specified in the table, plus addi-
tional distance for phasing line.

Fig. 1 shows how to figure the phas-
ing-line dimensions. Section AX is any
number of half-wavelengths. Since a

{SEE TEXT)

ol :

Fig. 2—Construction of the folded dipole. (1) 1” aluminum tubing; (2) 7/16”

aluminum spacer; (3) V2" aluminum rod.

www americanradiohistorv com

Compute length from data in Table 2.
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half-wavelength line (and multiples
thereof) “repeats” an impedance, the to-
tal impedance at point X is the same as
the folded dipole impedance (assuming
for the moment that XZ and XB arc not
conncected). Section BX is the mirror
image of AX; therefore, connecting two
300-ohm impedances in parallel at point
X results in an impedance of 150 ohms.
The same is true at point Y.

The impedance at point Z must be
300 ohms to match the transmission
line; hence, the 150-ohm impedances at
points X and Y must be transformed to
600 ohms to arrive at the proper value
when parallel-connccted. A quarter-
wavelength line (and odd mulitiples
thereof) inverts impedances by means
of its unique transformerlike properties.

To get the proper transformation
ratio, it is necessary to select or to con-
struct a quarter-wavelength line that has
a characteristic impedance equal to the
square root of 150 X 600. Fortunately,
this happens to be 300 ohms. Thus, 300-
ohm twin line can be used for the entire
phasing line. For best results, use foam-
filled tubular twin line. Belden 8275, or
equivalent, is satisfactory.

Construction

The folded-dipole driven elements
are constructed of 1-inch aluminum tub-
ing and V4-inch aluminum rod. Sce Fig.
2 for details. Most hardware stores stock
such material; if the material is unavail-
able in your area, contact the nearcst
Alcoa, Reynolds or other aluminum dis-
tributor. If available, use 6061-T6 al-
loy; it represents a reasonable compro-
mise between corrosion resistance and

/

Completed 48-element array ready to pick up a distant uhf channel.

of using a full half wavelength, we use
only 0.939 of it, to compensatc for the
length X diameter ratio of the clements.

The video transmitter frequency of
the desired uhf channel can be found in
Tablc 2. Seclect the channel you want to
receive, and compute dimensions with
the formula and the chart.

Depending on individual construc-
tion practices, the resonant frequency
may not occur at the desired chanpel’s
frequency. The only way to be sure is to
check it. The procedure for checking the
resonant frequency will be discussed lat-
er. Only the first folded dipole need be
checked, provided, of course, that the

S R Table2 Video Carrier Frequencies (MHz) for
Thc approximate length of the fold- Uhf Television Channels
ed dipole is given by the formula:
s ’ 5540 Channel Frequency Channel Fr_equency Channel F(equency
Length (ininches) — . —~_—__ number in MHz number in MHz number in MHz
Freq (MHz) ‘
Note that this formula, as well as 14 471.25 38 615.25 62 759.25
those below, includes a k facror. Instead 15 477.25 39 621.25 63 765.25
16 483.25 40 627.25 64 771.25
17 489.25 41 633.25 65 777.25
18 495.25 42 639.25 66 783.25
Tablel Optimum Antenna 19 501.25 43 645.25 67 789.25
Stacking Separation 20 507.25 44 651.25 68 795.25
E 21 513.25 45 657.25 69 801.25
LSt dimiig?;::o(?n x) 22 519.25 46 663.25 70 807.25
SICmElits = TS 23 525.25 47 669.25 71 813.25
Sl Ve 24 531.25 48 675.25 72 819.25
3 1.15 25 537.25 49 681.25 73 825.25
4 1.25 26 543.25 50 687.25 74 831.25
5 1.50 27 549.25 51 693.25 75 837.25
6 1.60 28 555.25 52 699.25 76 843.25
7 1.75 29 561.25 53 705.25 77 849.25
8 1.90 30 567.25 54 711.25 78 855.25
9 2.10 31 573.25 55 717.25 79 861.25
10 2.30 32 579.25 56 723.25 80 867.25
11 2.50 33 585.25 57 729.25 81 873.25
12 2.80 34 591.25 58 735.25 82 879.25
13 3.10 35 597.25 59 741.25 83 885.25
14 3.40 36 603.25 60 747.25
15 3.50 37 609.25 61 753.25
APRIL 1968 57
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DRILLING THE PARASITIC-ELEMENT
MOUNTING HOLE IN THE BOOM

PARASITIC
P ELEMENT
R

3¢ S

(b)

Table3 Director Lengths
Director Length in 9% of
number full wavelength

1 46.8
2 46.0
3 46.2
4 46.5
5 46.3
6 45.7
7 45.5
8 45.3
9 45.0
10 45.0
11 45.0
12 45.0
13 45.0

others are constructed identically. If the
resonant frequency is too high, the ele-
ment is too short; conversely, if the fre-
quency is too low, the clement is too
long. Cut and try until the desired fre-
quency is indicated.

The reflector clement is construct-
ed of Yi-inch aluminum rod. Its length
can be derived from the formula:
5,800
Freq (MHz)

The director elements are also
made from Y-inch aluminum rod. For
best results, each director’s length must
be cut slightly different from all the oth-
ers. Table 3 gives the length for each
in percentage of a full wavelength. The
following formula gives the full wave-
length dimensions:

Length (in inches) =

11,808
~ Freq (MHz)

As each director is fabricated, file
an identifying mark (such as a Roman
numeral) on the director. This will per-
mit identification when the directors are
assembled onto the boom.

Use I-inch aluminum tubing for the
antenna boom. Several methods of sup-
porting the antenna elements on the

Length (in inches) -

INSTALLING THE PARASITIC ELEMENT
INTO THE BOOM

Table 4 Interelement
Spacing
Between elements Spacing (\)

Reflector-dipole 0.18
Dipole-D, 0.14
D,-D, 0.18
D, D, 0.22
D,-D, 0.28
D,-D; 0.32
D,-D, 0.32
D,-D, 0.42
D.-D, 0.42
Dy-D, 0.42
D,-D,, 0.42

Fig. 3-a—Drill holes in the boom.
b—then force-fit the element through
the two holes; peen if necessary.

boom have been tried; none was easier
to construct nor more reliable than the
way described here. The parasitic ele-
ments are force-fitted through mounting
holes that are drilled slightly out of align-
ment, thus climinating the need for
mounting hardware. Carefully lay out
the work before drilling any mounting
holes in the tubing.

First, mark a pair of longitudinal
lines down the length of each boom; one
should appear at the “2 o’clock” posi-
tion, and the other should be at “I0
o’clock.” Next, calculate the intercle-
ment spacing with the aid of Table 4.
Carefully drill a Yi-inch hole at each
intersection formed by the longitudinal
lines and the interelement spacing lines
as shown in Fig. 3.

After all mounting holes have been
drilled, drive the parasitic elements into
the boom with a hammer. Observe the
Roman numerals that were inscribed
carlier to insure that the elements are
placed in the correct position. If the ele-
ments fit too looscly in their mounting
holes, strike a sharp blow near the
mounting hole with a hole punch to dis-
tort the original hole enough to ensure a

5 L=

UHF-TV CONVERTER RCVR WITH S-METER

- M g N, 1
I
| waveLenes — —
[
O O
TEST OSCILLATOR {GDO) ? T_____? -

Fig. 4—Equipment setup for making check of the resonant frequency of the antenna.
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tight fit. A slight amount of misalign-
ment of the elements can be compensat-
ed for by bending the elements after fi-
nal assembly. Center each element on
the boom. The folded dipole is mounted
in a V-notch cut at right angles to the
plane of the boom. It is held in place by
a 2-inch machine screw.

Due to its velocity factor, a wave-
length of phasing-line material is short-
er than a wavelength in free space. The
antennas must be separated a certain
number of free-space wavelengths to ob-
tain maximum gain. If the phasing line
were cut to the same number of wave-
lengths, it would be only 70% to 85% as
long due to the shortening effect of the
velocity factor. To compensate for this,
add onc wavelength to the optimum sep-
aration listed in Table 1 before applying
the velocity factor. Then cut the phasing
line to precise multiples of quarter- or
half-wavelengths. Sections AX, BX,
CY and DY must be multiple half-wave-
lengths; sections XZ and YZ must be an
odd number of quarter-wavelengths.

The length of a quarter-wavelength
line that is corrected for velocity of
propagation or velocity factor can be
determined from the formula,

2,950 X VF
Freq (MHz)
The velocity factor (VF) for 300-ohm
twin lead varies between 0.7 and 0.85,
depending on the type. Check the manu-
facturer’s specifications for the type
used. Belden’s 8275 Celluline has a ve-
locity factor of 0.80.

The phasing line will be slightly
longer than the number of wavelengths
chosen. The slack can be taken out of
the line by moving the antennas farther
apart or by bending the line forward.

Length (in inches) =

Checking resonant frequency

Most textbooks mention cut and
try as the final step in adjusting Yagi
antennas. This is certainly true in the

RADIO-ELECTRONICS
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uhf region. Since the Yagi is a narrow-
bandwidth device, it is mandatory that
the resonant frequency occur at the de-
sired channel’s mid-frequency. Use the
test setup shown in Fig. 4 to find the res-
onant frequency. A test oscillator (grid-
dip oscillator or equivalent) radiates a
uhf signal that is intercepted by the fold-
ed dipole under test. The rf signal trav-
els down a short length of transmission
line to a receiver. The receiver can be
cither a standard uhf television receiv-
er with a vivm connected across its agc
line, or a uhf converter feeding a com-
munications receiver, an FM tuner or
any set that has an S-meter and tunes to
the uhf converter’s output frequency.
The vivm or S-meter indicates the rela-
tive output.

Few gdo’s have ranges above 300
MHz; however, most of them provide
sufficient harmonic output to serve this
purpose. By setting the gdo to a fre-
quency that is one-third of the desired
frequency, and coupling the harmonic
output through a 1-turn loop to a reso-
nant antenna, suitable cnergy will be
radiated at the desired frequency in the
uhf television band.

If the gdo doesn’t work well at the
high end of the band, experiment with
the shape and dimensions of a special
uhf coil fashioned from flat copper stock
until the desired output is achieved.

Use the following procedure for
checking and plotting the frequency re-
sponse:

(a) Set the uhf television set (or con-
verter) channel dial to a channel
that is lower than the desired one
and adjust the gdo until the vtvm
(or S-meter) deflects. Observe and
record the value.

(b) Tune the television set (or con-
verter) to the next higher channel.
Reset the gdo once again until its
frequency coincides with the tele-
vision set’s channel. Again, observe
and record the vtvm (or S-meter)
indication.

(c) Repeat the above step until the
peak output point that indicates
resonance is found.

A typical frequency-response curve for
a folded dipole is shown in Fig. 5.

Finishing and assembly

Since aluminum corrodes when ex-
posed to the weather, it is good practice
to paint it before final assembly and in-
stallation. First, scour the aluminum
with an abrasive household cleanser un-
til all grease, fingerprints and other for-
eign matter arc removed. Completely
rinsc the metal. Avoid touching the
cleaned surfaces with the hands.

After the material is dry, mask off
those points to which electrical con-

APRIL 1968
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Fig. 5—Response curce for channel-24 dipole obtained with test setup shown in Fig. 4.

tact is to be made, and spray a light coat
of zinc chromate primer on all surfaces.
Dry the assemblies for 24 hours. Spray
the antennas with an aluminum paint.
Two coats are desirable for coastal and
industrial areas.

Mount the four Yagis on two verti-
cal masts using standard TV U-bolts.
Note that the lower Yagis must be
mounted upside down (see photo). Con-
nect the phasing line using crimp-type
terminal lugs; solder ecach connection.
Attach the horizontal boom to the ver-
tical members with U-bolts. Take out
most of the slack in the phasing line;
however, do not pull it too taut. Connect
the transmission line. Solder all connec-
tions. Attach suflicient braces to prevent
swaying in the wind. You can use Y&-
inch x V2-inch flat aluminum stock for
the braces.

Install the array using conventional

TV masts and hardware. Locate the an-
tenna clear of surrounding trees; vegeta-
tion is practically opaque to uhf. Since
uhf transmission has a “line-of-sight”
characteristic it is nccessary to consider
antenna height, obtructions from terrain
and buildings.

For almost two years this antenna
has been pulling in excellent TV signals
over a mountainous path, thus demon-
strating that long-range uhf reception is
possible with a good antenna. Perhaps
part of the reason for such good results
is the fact that uhf reception is less sus-
ceptible to airplane flutter, man-made
impulse noise, and freak propagation
conditions than vhf reception.

Material for the project cost about
$25—not an exorbitant amount con-
sidering the enjoyment of building the
array and the fun of receiving an addi-
tional channel of television. R-E

Mount the two lower Yagis upside down to accommodate mounting the phasing line.
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CRT Golor TracKing Tests Simplified

Simulate actual operating conditions to obtain meaningful tests

By ROGER A. ANDERSON*

SOME OF THE TOUGHEST PROBLEMS IN
servicing color TV sets center in the
color picture tube. It is casy to deal with
a circuit that is exposed, to test and to
substitute components, in doubtful or
marginal condition. But, to remove and
replace a color CRT for testing purposes
or even to correct for marginal condi-
tions can be a most expensive practice.

If the CRT is not really at fault, an
in-warranty tube will not be replaced by
the manufacturer.

CRT tester

An obvious answer is to use a good
CRT tester. In addition to the usual tests
for shorts, opens, leakage and emission,
it is necessary in the case of calor CRT’s
to check each gun for tracking . . . the
ability to operate in a similar manner
within a relatively narrow range.

Purpose of the shorts and leakage

*Sencore, Inc.
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test is obvious. It is usually performed
with the heater on, using dc voltages
across the elements and neon lamps as
indicators. In the emission test, normal
operating voltage is applied to screen
grid G2, and zero bias to control grid G1,
as shown in Fig. 2. (Zero G1 bias corre-
sponds to set operation when the bright-
ness control is turned up and the video
drive is at a peak of white.) The result-
ing beam current is measured. A gener-
ally accepted minimum for a usable pic-
ture is 200 to 300 uA. Tube manufactur-
crs’ minimum for new tubes is 1500 to
2500 pA. Actually, this is much more
than is required to produce a bright pic-
ture, but it is used as a process control in
manufacturing to spot cathodes which
do not behave in a normal manner.
The test to determine the ability of
the control grid (G1l) to control the
beam is usually performed under the
same conditions as for the emission test.
However, the G1 voltage is turned down
in the negative direction from zero until
the beam current is cut off. If G1 con-

www americanradiohistorv com

trols beam current properly, the current
will be reduced gradually and cutoff will
occur at some specific value within a
specified range of G1 voltage. This value
can change during the life of the tube.

Much of a control grid’s ability to
control the electron stream depends
upon its distance from the cathode. This
space is very small, and it can change
with age because of “creep” or move-
ment of the parts in the electron gun.
‘This movement is normal, and is mainly
caused by thermal expansion and con-
traction. Even a small change in the
spacing can make a big difference in the
G control characteristic.

Up to this point the tests apply to
both monochrome and color CRT’s. But
in a color tube it is necessary for the
threc guns to track cach other. Proper
tracking makes it possible to produce
correct color combinations and proper
gray scale over the full range of drive
levels in all picture tones from deep
shadow to highlights.

(continued on page 67)
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E-V 1122 30-watt
stereo amplifier

$94.00

Sorry! We've just
shot the bottom out

E-V 1159
FM/stereo tuner

$94.00

E-V 1180 30-watt
FM/stereo receiver

4
of stereo prices! $176.00

We think we're about to explode

4 the current notions about how

much high fidelity should cost (or—
more accurately —how little).

First, we resisted the temptation to
take any shortcuts in the development
of these new components . . . unless you
count our computer, used to design
new circuits in a fraction of the time
needed by ordinary methods.

And we kept each component simple
and easy to use, yet complete. Not
thar we stuck to just plain vanilla.
You’'ll find thoughtful touches like an
accurate zero-center FM tuning meter

and combination balance control/stereo-
mono switch included, for instance.
Finaily, we knew that quality had to
start high—and stay high. That’s why
we built spanking-new facilities, staffed
with skilled craftsmen, and provided
them with the most modern production
equipment . . . an inspired combination.
The result? A new 30-watt stereo
amplifier and a sensitive FM/stereo
tuner, each priced well under $100.00.
and the E-V 1180 receiver that com-
bines these two components for even
greater savings—just $176.00. Each
built in the U.S.A. and each one war-

Name.

ranted free from defects in materials
and workmanship for two years. A
warranty we’ll back to the hilt.*

Listen to these exciting new com-
ponents soon . ..now at most leading
independent high fidelity showrooms.
Critically compare them and you'll find
that our bargains offer you more in
the bargain!

*We don’t expect much need for warranty
service—but we're ready. Once the unit arrives
at our factory or authorized service station,
any defects we discover are repaired or replaced
with no charge for parts, labor, or reiurn
transportation, Other repairs at nominal cost.
Fair enough?

ELECTRO-VOICE, INC., Dept, 484E
613 Cecil Street, Buchanan, Michigan 49091

Please send free literature on Electro-Voice
high fidelity electronics and speakers.

A SUBSIDIARY OF GULTON INDUSTRIES, INC.

high fidelity systems and Speakers « tuners, amplifiers, receivers « public address loudspeakers
microphones » phonograph needles and cartridges < organs - space and defense electronics

ElechoYores !i

Address._

City

Circle 150 on reader’s service card

wWWwW americanradiohistorv.com

_State. Zip.
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“He's a good worker.
I'd promote him

right now if he had !

more education
in electronics.”

Could they be talking about you?

You'll miss a lot of opportunities if you try to get along
in the electronics industry without an advanced edu-
cation. Many doors will be closed to you, and no
amount of hard work will open them.

But you can build a rewarding career if you supple-
ment your experience with specialized knowledge of
one of the key areas of electronics. As a specialist,
you will enjoy security, excellent pay, and the kind of
future you want for yourself and your family.

Going back to school isn’t easy for a man with a

62

full-time job and family obligations. But CREl Home
Study Programs make it possible for you to get the
additional education you need without attending
classes. You study at home, at your own pace, on
your own schedule. You study with the assurance that
what you learn can be applied tc the job immediately.

CREI Programs cover all important areas of elec-
tronics including communications, radar and sonar,
even missile and spacecraft guidance. You're sure to
find a program that fits your career objectives.

RADIO-ELECTRONICS
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You're eligible for a CREI Program if you work in
electronics and have a high school education. Out
FREE book gives complete information. Airmail post-
paid card for your copy. If card is detached use cou-
pon at rightor write: CREI, Dept. 1404G, .,.ZL\‘.‘_‘I“
3224 16th St., N.W., il N

Washington, D.C.
20010, CRET

Accredited Member
of the National Home Study Council

APRIL 1968

The Capitol Radio Engineering Institute
A Division of McGraw-Hill, Inc.

Dept.1404G, 3224 Sixteenth Street, N.W.
Washington, D.C. 20010

Please send me FREE book describing CREI Programs. |
am employed in electronics and have a high school education.

NAME AGE.

ADDRESS

EMPLOYED BY.

TYPE OF PRESENT WORK [ G.I.BILL

1

|

|

|

I

|

|

|

|

I
CITY. STATE  ____ZIP CODE |
|

|

|

I am interested in [0 Electronic Engineering Technology |
O Space Electronics [J Nuclear Engineering Technology |
[ Industrial Electronics for Automation l

[0 Computer Systems Technology I

4
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High-Gain IC Audio Amplifier
( continued from page 33)

high-impedance headphones can be
used with this circuit. Power output is
sufficient to drive the headphones with-
out pushing the amplifier to its limits.

Applications

Some uses for this amplifier:

1. A booster to increase the power
output of a portable tape recorder or
transistor radio.

2. An audio amplifier for a small
record player. If you use a high-output
crystal cartridge, connect a 68,000-
ohm carbon resistor in series with input
capacitor Cl to reduce gain, to pre-
vent overloading and to increase input
impedance.

3. A CB speech amplifier (Fig.
3-a) for increased talk power and re-
stricted bandwidth.

4. An amplifier for a hand-held
walkie-talkie . . . serves as a booster
amplifier to override ncise on con-
struction. jobs, etc.

Clever Ieps 30

Push the plunger. A spring-steel forked
tongue spreads out. Like this =&~
Hang it onto a wire or terminal, let go

the plunger, and Kleps 30 holds tight. Bend it, pull it, let it
carry dc, sine waves, pulses to 5,000 volts peak. Not a chance of
a short. The other end takes a banana plug or a bare wire test

lead. Slip on a bit of shield braid to make a shielded probe. What

more could you want in a test probe? $ 47

—\/— Available through your local 1 S—

l‘ e distributor, or write:

e 123 Spencer Place, Mamaroneck, N.Y. 10543
Circle 27 on reader’s service card

\
- RYE INDUSTRIES INC.
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5. A signal tracer. Add head-
phones (Fig. 3-b) and an input probe
(Fig. 3-c). Use a 100,000-ohm series
resistor RS in the probe and a 10,000-
ohm resistor R6 to ground to avoid
ruining the IC with excessive input
voltage.

6. As a sound-level or “applause”
meter. (Fig. 3-d.)

7. As an audio agc amplifier with
a light-dependent resistor module.
(Fig. 4.)

Figure 4 shows the CA3020 used
as an audio agc amplifier. The signal is
picked oft from the preamplifier
through C and R9. Potentiometer Rx
is the main volume control for the
power amplifier. The signal level to the
IC amplifier can be adjusted with R9
and R1 used to control the volume. Po-
tentiometer R should be set to light
the No. 48 pilot lamp to full brilliance
when R9 is at maximum. With R1
fixed, R9 is used to set the agc level.
This will prevent burning out the pilot
lamp. Since the lamp draws only 130
mW, there is ample power from the
CA3020 to drive it to full brilliance on
signal peaks.

The photocell connects between
the slider of potentiometer Rs and
ground. The lamp and photocell can he
closely coupled and enclosed in any
small light-tight case. Set R1 to allow a
maximum of 2 volts rms, across the
pilot lamp at full amplifier volume.
It works like a rat race.

Resistance of the LDR goes down
as the lamp gets brighter. The lamp gets
brighter as the signal level goes up. As
the resistance of the LDR goes down,
less signal is fed into the amplifier.

This amplified control works well
at low volume settings and is casily
adapted to any sound system. Use two
photocells with a single common lamp
for stereo systems. Hook a photocell to
each of the stereo volume controls.
There are many possible variations of
this scheme. For delayed age, rectify
the output from T1 with a diode and
hook a 2,000-pF, 3-volt capacitor
across the pilot lamp. You can use up
to 10,000 pF for greater delay.

For simplicity, some conncctions
to the CA3020 were omitted from Fig.
4. Values are the same as for Fig. 2.
The amplifier is so small it may be fitted
into portable cquipment for agc. Age
is particularly useful with small port-
able tape recorders for interviews in
the field. The volume will be held con-
stant and you can avoid blasting from
loud-mouths or low volume from those
who talk weakly or too far from the
mike. Agc is also useful for PA ampli-
fiers to limit the volume and prevent
blasting and feedback howl. R-E
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Fig. 1—Space between the control grid Fig. 2—Voltage applied to G2 in each gun can bhe adjusted to
(G1) and cathode is critical. Creep (dis- cut off the gun at a given GIl bias voltage. Depressing the Color
placement of the elements in the gun) due Tracking pushbutton removes the cutoff bias voltage on Gl and per-
to thermal cycling and fatigue can mits the guns to conduct fully. The meter and switching arrangement
change a CRT’s operating characteristics. permits monitoring and comparison of current flow in each gun.

CRT color tracking tests
(continued from page 60)

While the TV receiver has built-in
circuitry to compensate for differences
in 1ts three gun structures, there is a limit
as to how much these circuits can be
made to do. The guns must be closc
cnough in operating characteristics to
fall within the limits of the set’s compen-
sating circuits.

Tracking tests

Test procedure based on actual op-
peration of the tube in the TV set is de-
sired. A relatively simple technique for
determining the validity of a test is to see
how it compares to what actually hap-
pens inside the TV set.

Tracking adjustments inside the TV
set are made as follows:

1. Service switch, brightness, con-
trast and drive controls, etc. are set up to
kill vertical sweep, to cut off video drive
to the cathodes, and to fix G1 voltage to
correspond to a barely visible trace on
the screen.

2. The G2 controls are individually
set to obtain a barely visible trace from
each gun. Voltage of G2 is thus used to
balance the characteristics of the guns
so that the G1 cutoff point is the same
for all three guns.

3. Normal operation is restored
and a black-and-white picture viewed on
the screen.

4. Drive to the three guns is then
adjusted so that the highlights of the pic-
ture are pure white, thus compensatmg
for whatever differences in high-drive
beam current.

Now observe what happens when a
tube is tested using procedures based on
a set’s operation:

A. Heater voltage is applied. G1 is
set at a fixed value of about —45 volts.
This corresponds to Step 1 in adjusting
tracking.

APRIL 1968

B. G2 voltage is increased until a
nominal cutoff current of about 10 to
20 pA is flowing. This corresponds to a
barely visible trace when adjusting G2 in
Step 2.

C. G1 voltage is reduced to zero
and G2 current measured. This corre-
sponds to restoring video and observing
the picture highlights in Step 3.

D. When the preceding steps have
been performed for all three guns, the
current readings obtained in Step C
are compared. This reveals whether the
highlights can be adjusted to white and if
a pure gray scale can be obtained.

In an acceptable tube the highest
reading must be no more than 150% of
the lowest. Some tube experts also advise
comparing the G2 voltages observed in
step B. If the highest G2 setting exceeds
the lowest by more than 150% the tube
may not track well.

This test has been proved to be relia-
ble, and it is possible to perform on some
presently used CRT testers. However,
the procedure is awkward, time-consum-
ing and crror-prone. It requires repcated
manipluation of sclector switches, con-
sistent accurate settings of 10-20-pA
rcadings on meters that may read from

EMISS!ON

LINE ADY

Fig. 3—Central portion of meter is cali-
brated to read out maximum permissible
tracking variation, to predict ability to
obtain proper highlights and gray scale.
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0.5 to 3 mA full scale, and manual log-
ging and calculation of readings.

A new type of CRT analyzer spe-
cifically designed to make this tracking
test has been developed. Like a color TV
sct, the tester has three G2 voltage con-
trols. A special color tracking circuit as
shown in Fig. 2 climinates the need for
calculation.

There are sevcral reasons why it is
desirable to have three separate G2 con-
trols. The cutoff settings of the threc
guns can be matched exactly and re-
checked at any time simply by rotating
the gun selector for comparison. The G2
voltages of the three guns can be com-
pared at any time without recording
them. The separate controls also make
possible an “automatic” tracking test.

With the CRT tester shown, the
tracking test is foolproof, simple and
accurate. After the cutoff settings have
been made on the three guns as in Step B
of the basic tracking procedure, all that
remains is to:

1. Press the COLOR TRACKING but-
ton and turn the GUN SELECTOR to the
position that gives the highest reading.

2. Adjust the COLOR TRACKING con-
trol so the meter ncedle falls on the
COLOR CAL line as shown in Fig. 3.

3. Turn the GUN SELECTOR to see
that all guns read within the COLOR TRACK
zone on the meter . . . no calculations
required.

The COLOR TRACK button removes
the G1 bias voltage and places a variable
shunt across the 500-pA meter. The
COLOR TRACK zone on the meter face ex-
tends from 2/5 to 3/5 of full scale. The
ratio of 3/5to 2/5 is 3 to 2, or 150%.
If the meter is shunted down so that the
highest gun reads 3/5 scale and the low-
est gun then reads 2/5 or higher, then
the highest reading does not exceed
150% of the lowest. Note, the actual
current flowing in the guns of the CRT is
not affected. but a readout does show the
relative difference in each gun and if
the differcnce is within limits, R-E
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HOW TO GET THE MOST FROM TV ANTENNAS

(continued from page 47)

feet at the lower channels, and increase
sharply for higher frequencies.

Coaxial cable normally used in TV
reception has a nominal impedance of
75 ohms, which will not match some
antennas and receivers using 300 ohms.
Such mismatching not only drops sig-
nal level but can also create standing
waves on the line. These waves—re-
flected along the line from the mis-
match—cause severc loss in signal
strength as well as ghosts, and destroy
picture sharpness.

Matching 75-ohm cable to 300-
ohm antennas and receivers is accom-
plished with haluns, or matching trans-
formers. The following rules apply:

a. If the antenna matches the
transmission line, and the Ilatter
matches the tuner input, best results
are obtained.

b. If the antenna does not match
the transmission line, but the line
matches the tuner input, no standing
waves are produced, but signal pickup
is poorer.

c. If the antenna matches the
transmission line, but the line does not
match the tuner input, standing waves

EARN YOUR DEGREE

Electronics Engineering
Through Home Stuay

Highly Effective Home Study Courses In:
« Electronics Engineering Technology
» Electronics Engineering Mathematics

Earn your degree in Electronics Engineering
and upgrade your status and pay io the
engineering level. Complete college level
courses in Electronics Engineering. Out
standing lesson material — thorough and
easy to understand. Up-to-date in every re-
spect. The knowledge and ability that means
the difference between a low paying tech-
nician job and a high paying engineering
position. Low tuition cost with low monthly
payments. Free engineering placement serv-
ice for our graduates. Write for free descrip-
tive literature. No salesman will call on you.

COOK'S INSTITUTE

of Electronics Engineering

Established 19456
Formerly Cook's School of Electronics

Forest Hill Road
P. 0. Box 10634
Jackson, Mississippi 39209

Circle 28 on reader’s service card
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are produced and signal pickup is
poorer than if all clements were
matched.

If you've rotated an antenna while
watching-color TV you have noticed
the importance of aiming the antenna
at the station. Proper orientation also
minimizes ghost pickup and adjacent-
channel interference. If most stations
arc in one direction, or in opposite di-
rections, the pattern of Fig. 1 might
be acceptable. If you must pick up
stations from several directions, the
pattern of Fig. 4 is highly desirable.

With such a sharp pattern, how-
ever, a rotator is a must for pinpoint-
ing the antenna properly. If the anten-
na has uhf elements, orientation be-
comes cven more critical; rotation of
even a few degrees in weak-signal areas
can cause picture deterioration.

If ghosts and adjacent-channel in-
terference persist, the rear pickup may
be too great. It sometimes helps to add
a few more reflector rods to the anten-
na. You can do this by stacking the
reflectors in a vertical plane, each sep-
arated from the others by about 2
inches. This technique produces more
shielding effect at the rear of the an-
tenna.

A strip of wire fencing (such as
chicken wire) cut to a width of 5 to
10 inches and having a length equal to
the refector can also be used. Attach
the wire directly to the reflector for
added effect (see Fig. 6).

If the antenna installation is in low
terrain surrounded by hilly country, it
often helps considerably to aim the
antenna slightly upward, instead of
having it perfectly horizontal. In many
instances a 5° or 10° upward tilt of the
antenna end facing the station will
minimize snow and provide a better
picture on all channels received.

Multiple-set couplers

Even in a good-signal area it is
poor practice to connect two or more
sets directly to a single transmission
line. Couplers should be used to pro-
vide proper isolation of receivers from
one another and to maintain proper
impedance matching.

An FM receiver with a 300-ohm
input may sometimes be connected to
a coupler for improved FM reception.
Some TV antennas will pick up FM
signals. Many, however, will not, as
they are designed to eliminate FM-to-
TV interference. It’s often better to
have a separate FM antenna.

For good reception arcas, inex-
pensive couplers will suffice, but in the
fringe areas, amplified couplers may be

wWwWw americanradiohistorv com

needed. Couplers are mounted in a
small housing and can be placed on
the back of onec receiver, or between
several, as shown in Fig. 7(a). If you
suspect that an existing coupler is not
functioning properly or that it’s intro-
ducing too much loss, check it with the
test setup of Fig. 7-b. Switch SI
(d.p.d.t.) connects the lead-in either to
receiver No. 1 directly or to the cou-
pler. Switch S2 (d.p.s.t.) connects the
coupler to the first receiver, or disen-
gages it, as necded.

To test the cffect of the coupler
on reception, connect the lead-in to the
first receiver with S1. Then open switch
S2 to remove the coupler. Tune the
first recciver to a weak station for best

ANT

RCVR |

s

2-ssr/
COUPLER [ RCVR 2
—
a

ANT

RCVR [

g

Fig. 7—A multiset coupler is attached
between the antenna feedline and the
receivers (a). To test the coupler (b)
switch it in and out of the circuit while
you ohserve the picture on receiver No. 1.

reception quality. Now set switch Sl
to the position which engages the cou-
pler, and close switch S2 so the coupler
feeds the first receiver. Note the dif-
ference in reception on the first re-
ceiver. If the picture is poorer and
snow effect increases, the coupler is in-
troducing too many losscs for the sig-
nal strength in that particular area. A
better coupler may solve the problem,
or a recheck of the antenna system may
be neccessary to bring the signal
strength up to handle more than one
receiver. R-E
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successful service shop
beats rising costs with B&K
television analyst

“As every serviceman knows, major TV repairs represent
an increasingly large part of the service business and the
average time per repair has increased”. ..

says Willard Horne of Horne Radio and Television in Evanston, Illinois.

After more than 25 successful years in the service
business, twenty of them in the same location,
Mr. Horne can be considered an authority on
how to keep a business profitable. Mr. Horne
says, ‘“‘In order to be successful, our 3-man shop
has to be competitive on the large jobs as well
as the small ones. With the increase in bench time
that we were experiencing and the limitations on
what we could charge, there was a reduction of
profit that had to be stopped. Then we bought
a B&K Model 1076 Television Analyst.”

“Now our customers get the same extra-value
service on the big repairs and the small ones,”
said Mr. Horne. “We use the Television Analyst
for troubleshooting a wide variety of complaints,*
particularly for those that require touch-up align-

ment, location of IF overloads and color con-
vergence. We are more competitive now that we
use the B&K Television Analyst because we
spend far less time on the jobs that used to be
dogs, with benefits both to the shop and our
customers.”

#B&K Model 1076 Television Analyst checks
every stage in a black and white or color TV
receiver. Nine VHF RF channels, 20 to 45 MC
IF, audio, video, syne, bias voltage and AGC
keying pulse are available. The model 1076 pro-
vides its own standard test pattern, white dot,
white line crosshatch, and color bar pattern slide
transparencics. It includes a blank slide which
can be used for closed-circuit-TV display floor
promotion. Its net price is $329.95.

Find out how you will increase your TV service profits with a B&K
Model 1076. See your distributor or write for Catalog AP 22.

B & K MANUFACTURING CO.

DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE.- CHICAGO, ILL. 60613

Canada: Atlas Radio Corp., 50 Wingold. Toronto 19, Ont.
Export: Empire Exporters, 123 Grand St., New York 13, US.A

Circle 29 on reader’s service card
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big dough in sales and service of t

puts a greater onus on pinpointing

COMING NEXT MONTH

e Big Boom In Sound—There’s a new look in sound systems—there's

his equipment, too.

a defect and less on cut and try.

e Build: Signal Generator for FM Stereo Tuners and Receivers—A
solid-state project to satisfy the most discriminating hi-fi man.
o How To Signal Trace Solid-State TV—Modern TV set construction

e Potpourri of Operational Amplifiers—At the last count there were
20 applications and circuits. An excellent treatment of basics.
e Build A Panic Button—Just for relaxation, or just for a laugh. It's
not reaily loud enough for a police siren, but there’s nothing to pre-
vent you from feeding the wailing sound into an amplifier.
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»
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JOHNSON’S BEST SALESMAN!

Johnson CB transceivers speak for
themselves! What they say can mean
a lot to the CB enthusiast who wants
unmatched performance and reliabil-
ity!

All Johnson transceivers

M Have built-in audio compression
and outstanding transmitter efficiency
for clear, distinct T'alk Power without
splatter or distortion.

W Have premium quality components
throughout . . . many made by John-
son and considered the finest in the
world.

M Are quality controlled during and
after production . . . each and every

E.F.JOHNSON COMPANY

Providing nearly a half-century of communications leadership |

Johnson transceiver is “screen room”
tested to insure performance that
meets or exceeds Johnson’s rigid
standards.
m Are engineered to equal or exceed
FCC and Canadian DOT specifica-
tions. All are FCC Type Accepted
and DOT Approved. (where applicable).
W Are built for solid communications.
None have meaningless features to in-
crease cost and reduce reliability.

Johnson has manufactured more
fully transistorized transceivers than
all other U.S. manufacturers com-
bined.

Stop in at your Johnson Dealer to-
day. Meet our best salesman!

E. F. JOHNSON COMPANY

2359 Tenth Ave. $.W., Waseca, Minn. 55093
Please send complete details on Johnson

C. B. Transceivers.

Name

Address.

City.

Circle 30 on reader’s service card
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NEWS BRIEFS
(continued from page 4)

Aviation Administration Common
IFR Room at John F. Kennedy Inter-
national Airport, New York, will show
composite information, combining ra-
dar, computer alpha-numerics and
video mapping for more accurate Air
Traffic Control for the three major
and sixteen satellitc New York air-
ports.

SINGLE VHF-UHF TUNER—A
new solid-state TV tuner has been
developed by Oak Electro-Netics. It
uses common components for both
vhf and uhf, reducing size and com-
plexity. Not yet in production, tuner is
three-band continuous-tuning type. It
has one band each for channels 2—6,
7-13 and 14-83, with a switch to
change bands. Tuner could simplify
all-channel set production.

ROLL-OUT SOLAR PANEL—Un-
dergoes vibration checks to determine
ability of system to withstand launch
shock. Panel on drum rolls out on sig-
nal from earth, gathers solar energy
used for spacecraft’s electrical power.
Panel system was devcloped by Ryan
Aeronautical Co. for Mars or Venus
probes.

SORTING

CHIPS—Hypodermic
needle is used to sort good from bad
scmiconductor chips which measure
only 5 x 20 mils. The needlcs are at-
tached to vacuum hoses, permitting
one chip at a time to be picked up.
Chips are used to make transistors for

television and telephone transmis-
sion systems. Technique is used by
Western Electric. R-E
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A New Electronics Slide Rule

with

Self-Training Course
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Why didn't 'sbmeone thmk‘ of this efore"

Here's a great siew way to solve electronic problems accurately

.easily. The Cleveland Institute Electronics Slide Rule*
is the only rule designed specifically for the exacting require-
ments of electronics computation. It comes complete with
an illustrated Instruction Course consisting of four AUTO-
PROGRAMMED* lessons . . . each with a short quiz you can
send in for grading and consultation by CIE’s expert instructors.
With this personal guidance, you’ll soon be solving complex
electronics problems in seconds while others still struggle along
with pad and pencil.

Here’s what Mr. Joseph J. DeFrance, Head of the Electrical
Technology Dept., New York City Community College, has
to say about it:

Cleveland Institute
of Electronics

1776 E. 17th St., Dept. RE-151. Cleveland, Ohio 44114

Please send FREE Electronics Slide Rule Booklet.
SPECIAL BONUS: Mail coupon promptly .

“[ was very intrigued by the ‘quickie’ electronics problem
solutions. It is an ingenious technique. The special scales
should be of decided value to any technician, engineer,
or student. The CIE slide rule is a natural.”
See for yourself. Learn how to whip through all kinds of react-
ance, resonance, inductance, AC and DC circuitry problems in
seconds . . . become a whiz at conventional computations too!
This all-metal 10” rule is made to our tough specs by Pickett,
Inc. . . . comes complete with top grain leather carrying case
and Instruction Course. A $50 value for less than $25. Send
coupon for FREE illustrated booklet and FREE Pocket Elec-
tronics Data Guide. Cleveland Institute of Electronics, 1776

E. 17th St., Dept. RE-151,Cleveland, Ohio 44114.
*TRADEMARK

. get FREE Pocket Electronics Data Guide too!

Name
(Please Print)
Address County.
City. .State Zip
I A leader in Electronics Training ... since 1934

o e et . et .t s e S s et S S S

Circle 31 on reader’s service card

APRIL 1968

71

www americanradiohistorv.com


www.americanradiohistory.com

Z10 l ’s{\).‘ BRAND NEW EDITION
W Il Y  SPRING & SUMMER
W ']A TW RADIO-TV
\V BURSTEIN.APPLEBEE \'/ ELECTRONICS
W ,‘ /,' CATALOG

) \\ EVERYTHING IN RADIOLTY
A LND ELECTRONICN

\ \\/ I-./ ’

THE WORLD'S MOST
FAMOUS CATALOG OF
ELECTRONIC EQUIPMENT !
YOUR BUYING GUIDE FOR:
® Sterco & Hi-Fi Systems & Com-
ponents ® Tape Recorders ® Elec-
tronic Parts, Tubes, Tools ® Phonos
& Records ® lam Gear @ Test
Instruments & Kits @ Cameras &

¥ilm e PA e Citizens Band ® Radio
& TV Sets ® Musical Instruments

SEND FOR YOURS TODAY!

MAIL TODAY TO:

BURSTEIN APPLEBEE

Dept. REP, 1012 McGee, Kansas City, Mo. 64106

Name I -

City State Zip Code ‘

DO YOUR FRIEND A FAVOR...ALSO INCLUDE HIS NAME
[|AND ADDRESS IN ENVELOPE WHEN MAILING YOUR REQUESTJ

Circle 32 on reader’s service card

GAS
WELDING
TORCH -

J

Y T

Uses OXYGEN K
and LP GAS e,

e Completely self-contained. ﬂ

e Produces 5000° pin-point flame. ' #
e Welds, brazes, solders. aﬁ’ 3

e Hundreds of lightweight uses. IECENICIARS
e Suggested list — $19.95.

s

GET COMPLETE DETAILS AT MOST (N- \v

DUSTRIAL DISTRIBUTORS, OR WRITE TO

MICROFLAME, INC.
REPAIR AND
SERVICE SHOPS

MICROFLAME, INC.
7800 COMPUTER AVENUE
k MINNEAPOLIS, MINNESOTA 55424 /
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TESTING WITH BLACK NOISE

By PETER E. SUTHEIM

VERY LITTLE ATTENTION HAS BEEN PAID SO FAR TO A TESTING

method and form of energy called hluck noise. It offers im-

mense benefits, which can be summarized briefly as follows:

1. Measuring equipment can be extremely simple and not

particularly accurate.

2. Calibration of test equipment is unnccessary.

3. The testing procedure can be completely silent.

4. There is no signal to obscure what is secretly going on in

the circuit.

5. Circuit voltage readings remain at their no-signal values.
Curiously, most of the basic energy relationships in

black-noise theory are at almost all points analogous to the

more conventional voltage, current and power equations.
The most significant relationship is the onc involving

bluck power, which, as one might assume, is simply

(black-noise voltage)®

black power =
resistance

The advantages
of black noise are
offset slightly by
the difficulty that
the best black-noise
generators must
be supercooled—
brought as near to
absolute zero as the

state of the art per-

| p S mits. With present
SOUP ELECTROSTATIC) technology, that is
7 SHIELD expensive and cum-

bersome.

However, an ac-
ceptable black-noise generator for relatively noncritical
work can be built as shown. Construction is not difficult
but the connections must be tight and the shielding as per-
fect as possible. The clectro-magnetic shielding can be fabri-
cated from a mu-metal oscilloscope CRT shield.

USE COAX
CABLE -

SOLDER CAN-TOP

SHORT LOOP %

OF N°.12
COPPER WIRE s
JOINING -
TERMINALS —

GLAZED CERAMIC
STANDOFFS
J(OUTPUT
TERMINALS)

INNER {ELECTROMAGNETIC) SHIELD

How to use black noise

To test, for cxample, an audio amplifier with black
noise, connect the black-noise generator to the amplifier’s
input. Turn the amplifier on and turn the volume control up
fully. Any noisc you hear is from the amplifier itself, and
only from the amplifier—assuming, that is, that you have
built & truly good black-noise generator. Note that there
is no tone, no hiss to obscure anything or cause tester-
fatigue. If you hear anything at all, turn the amplifier off and
reject it. It is obviously imperfect.

A similar technique can be used to test FM tuners and
speakers. My experience has shown that all FM tuners are
imperfect, because they produce a great deal of hiss when
connected to a black-noise generator. Speakers, however,
are practicully perfect.

Meters and oscilloscopes can also be checked out with
black noise. Note that in every case the need for calibration
or careful listening and meter-reading has becn eliminated.

As far as we have been able to determine, the black-
noise spectrum produced by our generator cxtends into the
shorter microwaves and beyond. Hence it should be ade-
quate for checking any ordinary audio or radio equipment
you are likely to encounter. R-E

(“April is the cruellest month . . ."—T. S. ELIOT)

RADIO-ELECTRONICS
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COLOR GENERATORS

FOR EVERY NEED

4 reasons why Sencore is your best buy
in professional test instruments

LOBOY CG10
America's lowest priced professional
quality standard color bar generator.
All solid state. Battery powered for
maximum portability.

$89.95

COLOR KING CG141

Absolute stability assured by exclusive
“Temp Control” and new timer cir-
cuitry. All standard patterns, plus new

movable single dot and single cross.

Analyzing features too.
$149.95

Whatever the need, Sencore has the color gen-

erator that is just right for you. Each has the
built-in quality you expect from Sencore. Each

has standard RCA licensed color bar patterns.

LOBOY CG12
AC operated version of the CG10. Also
has 4.5 MHz crystal controlled signal
for fine tuning adjustment.

$109.95

COLOR ANALYZER CA122B

The complete analyzer for color and
B&W—far more than just a color gen-
erator. Has variable RF and IF outputs,
composite video, chroma, and hori-
zontal and vertical sync pulses.

Each is triple tested for guaranteed accuracy.
Each is steel encased with chrome panel.
your distributor for more reasons why Sencore is

your best buy, always.

S E N C o R E NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT
426 SOUTH WESTGATE DRIVE, ADDISON. ILLINOIS 60101
Circle 34 on reader’s service card
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ONE OF AMERICA’S

ﬂ /Zé LEADING SOURCES . . .

THE RIGHT LIGHT AT THE RIGHT PRICE!
Who Says Top Quality Has to Cost More?
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. ALL- ¢« FLUORESCENT H
: PURPOSE “«_ E MAGNIFIER- $
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- . &
2 LAMP wodel 8845 % LAMP lv:odel BBM-9 o
= The basic work-tool of : g::u?::ﬁ;:?s -
3 industry, proven in S essential for :
S installations { - mspechon of b
e everywhere. ® work, sche- .
2o Full 45" Arm * matics, blve- _(/ :
« Reach * prints, miniature ]
s C!:Implyohly Flex- y assemghes Basic .
- ot » to production ; A .
®  “Freezes” in 2 line and re- -'. ch?s' 'G{;z’ 2
= Any Position o searchlaboratories. D i"a X3
9 K : ® Full 45" arm reach ark Brown. >
. ,\ » ® 5" Diameter o
° A g A b D cﬁac':’gnifying Glass with Powerful ¢
: v = Focus .
wo e LY - (A XX XY YT YRR )

& liROB T,’

modet sr-2.1s FLUORESCENT LAMP

OPTIONAL Presto lighting Where, o Fufl 45" arm reach

EXTRA! when you need it. Au- o Low Power Usage with

Exclusively tomatic stops prevent 2 Bulbs

Ours: Handy slipping, wire fwisting. o Adjustable Tension Control

Electrical Superb construction. o All Metal Construction —

Outlet in Base All Lamps Available with Optional Mounts.
T'L.a...- . P8 00000 PPOPPIOOIPOLIOSOIOISIOGESE .................

All ot mps Write for full descriptive literature to Dep't. IEN 117.

Approved We have lamps for every purpose, including hi-intensity.

[Seap Osiz. it

Circle 35 on reader’s service card

EIGHT

INSTRUI\/IENTS IN ONE

o Out-of-Circuit
Transistor Analyzer
e Dynamic In-Circuit
Transistor & Radio Tester
i|e Signal Generator

Transistor Analyzer v 212

" Factory Wired & Tested — $19.50
Easy-to-Assemble Kit — $13.50

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST 1RANSISTOR RAOIOS! All the
facilities you need to check the transistors themselves — and the radios or other cir-
cuits in which they are used — have been ingeniously engineered into the compact,
6-inch high case of the Model 212. It's the transistor radio troubleshooter with all the
features found only in more expensive units. Find defective transistors and circuit
Lroubles speedily with a single, streamlined instrument instead of an elaborate

ook-up

Features: | emc, 625 Broadway, New York 12, N. Y. |
Checks all transistor types — high or low | |
power. Checks DC current gain (beta) to l Send me FREE catalog of the complete
200 in 3 ranges. Checks leakage. Uni- | value-packed EMC line, and name of |
versal test socket accepts different base | local distributor. |
configurations. Identifies unknown tran- l

sistors as NPN or PNP. NAME S Re-4 |
Dynamic test for all transistors as signat I I
amplifiers (oscillator check), in or out of | ADDRESS - |
c:rchnt Devilopss test signal for AF, IF, I
or RF circuits. Signal traces all circuits,

Checks condition of diodes. Measures | C/TY——— ZONE___ STATE ___ |

battery or other transistor-circuit power- Je === —— e— = ———— . ——_——. -

supply voltages on 12.volt scale. No ex-
ternal power source needed. Measures
circuit drain or other DC currents to 80
milliamperes. Supplied with three exter-
nal leads for in-circuit testing and a
pair of test leads for measuring voltage
and current. Comes complete with
instruction manual and transistor listing.

ELECTRONIC MEASUREMENTS CORP.

625 Broadway, New York 12, New York
Export: Pan-Mar Corp., 1270 B'way, N.Y. 1

TECHNOTES

HIGH-VOLTAGE PROBES

Some high-voltage probes have negative-coefficient
multiplier resistors that will cause readings to be 1500 volts
low at 25°F. Using such a probe may cause you to set the
picture-tube anode voltage 1500 volts too high.

In cold-weather areas, carry your meter and probe in a
warm section of the service truck and make sure that the
probe has reached room temperature before using it.—G-E
service Talk

CHECKING SOLID-STATE FOCUS RECTIFIERS

Solid-state focus rectifiers in color TV sets cannot be
checked with an ohmmeter. The best method of checking
them is by direct substitution. Lacking a substitute, you can
use the test circuit shown. The rectifier anode is connected to
+140 volts, and the cathode is connected to ground through
a 33,000-ohm resistor.

The voltage measured across the resistor will be 20 or
higher if the rectifier is good, 18 —20 volts if it is doubtful. A
reading of 18 volts or lower indicates that the unit is bad and
must be replaced.—Sylvania Service Notebook

RCA KCS 158 TV CHASSIS
A 3% -inch horizontal bar (an apparent hum bar) has
been traced to positioning of the dual line choke (L110)
with respect to the yoke. The diagrams show correct and in-

~e— HV COMPARTMENT
Lio

\‘
\
i
z<— HV COMPARTMENT
- 5.2 ‘
RIGHT DRESS

d

correct positioning of the choke.—RCA Television Service
Tips R-E

74 RADIO-ELECTRONICS

WWW americanradiohistorv com


www.americanradiohistory.com

when everybody wants to get in on the act...

o retzssgy:
™

-

——

Shure Unidyne mi:rophoes at she Inte--American Defense Beard, Washington, C.C.

. Today, everybody wants to be heard. Whether it’s in city
SHHUURE hall, or the Rotary, or local fraternal organization meet-
. ing, or business seminar, audience involvement is the

wave of the future! The truly functional sound system

TOTA I is built around Total Communications: that is, a superior
sound system in which everybody who needs a micro-

phone has one at his fingertips. Now, Shure not omly
OMM' ]NIC ATIONS makes the finest and broadest range of microphones for

Total Communications sound systems—but offers you

WITH SHURE MICROPHONES the practical key to hooking all these microphones into
AND a single amplifier and loudspeaker set-up . . . the re-
markably low-cost, versatile, and easy-to-operate Shure
SHURE MICROPHONE MIXERS M68 Microphone Mixer.
Write for Audio Installers Catalog SHURE BROTHERS. INC.
and Microphane Mixer Brochure 222 Hartrey Avenue, Evanston, Illinois 60204

L T —Er?;"”"’:- e

(© 1967 Shure Brothers, Ing,

Circle 37 on reader’s service card
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RADIO-ELECTRONICS READER’S SERVICE

Here's how you can get manufacturers’
literature fast:

1. Tear out the post card on the facing
page. Clearly print or type your name
and address.

Include zip code! Manufacturers will
not guarantee to fill your requests un-
less your zip code is on the reader
service card!

2. Circle the number on the card that cor-
responds to the number appearing at
the bottom of the New Products, New
Literature or Equipment Report in
which you are interested.

For literature on products advertised in
this issue, circle the number on the
card that corresponds to the number
appearing at the bottom of the adver-
tisement in which you are interested.
Use the convenient index below to lo-
cate quickly a particular advertisement.

3. Mail the card to us (no postage re-
quired in U.S.A))

Advertisements in this issue offering free
literature (see the advertisements for prod-
ucts being advertised):

ACCURATE INSTRUMENT COMPANY (Pg. 27) Circle 26

ALLIED RADIO CORPORATION (Pg. 91) Circle 138
ARCTURUS ELECTRONICS CORPORATION
(Pg. 96) Circle 129

ARROW FASTENER COMPANY, INC. (Pg. 16) Circle 17

B & K (Division of Dynascan Corporation)

(Pg. 69) Circle 29
BLONDER-TONGUE LABORATORIES, INC.

(Pg. 25) Circle 23
BROOKS RADIO AND TV CORPORATION

(Pg. 92-93) Circle 125

BURNSTEIN-APPLEBEE COMPANY (Pg. 72) Circle 32

CAIG LABORATORIES INC. (Pg. 80) Circle 109
CASTLE TV TUNER SERVICE, INC. (Pg. 84) Circle 115
CLEVELAND INSTITUTE OF ELECTRONICS

(Pg. 18-21) Circle 38
CLEVELAND INSTITUTE OF ELECTRONICS

(Slide Rule) (Pg. 71) Circle 31
COOK’S INSTITUTE OF ELECTRONICS

ENGINEERING (Pg. 68) Circle 28
CORNELL ELECTRONICS COMPANY (Pg. 95) Circle 135
DELTA PRODUCTS, INC. (Pg. 6) Circle 11
DELTA PRODUCTS, INC. (Pg. 80) Circle 108

EDITORS & ENGINEERS, LTD. (Division of

Howard W. Sams & Company, Inc.) (Pg. 93) Circle 126
EDMUND SCIENTIFIC COMPANY (Pg. 98) Circle 133
ELECTRONIC CHEMICAL CORPORATION

(Pg. 91) Circle 137
ELECTRO-VOICE, INC. (Pg. 61) Circle 150
ESSE RADIO COMPANY (Pg. 90) Circle 120
FINNEY COMPANY (Pg. 7) Circle 12
76

GAVIN INSTRUMENTS, INC. (Subsidiary of

Advance Ross Corporation) (Cover IIl) Circle 149
GC ELECTRONICS COMPANY (Pg. 14) Circle 15
GENERAL ELECTRIC COMPANY {(Major TV

Department) (Pg. 22) Circle 20
GRANTHAM SCHOOL OF ELECTRONICS

(Pg. 2) Circle 9
HEALD COLLEGES (Pg. 91) Circle 123
HEATH COMPANY (Pg. 85-89) Circle 119

INDIANA HOME STUDY INSTITUTE, THE

(Pg. 94) Circle 127
INJECTORALL ELECTRONICS CORPORATION

(Pg. 82) Circle 112
INTERNATIONAL CRYSTAL MFG., COMPANY,

INC. (Pg. 100) Circle 148
JFD ELECTRONICS COMPANY (Pg. 17) Circle 18
E. F. JOHNSON COMPANY (Pg. 70) Circle 30
KENZAC (Pg. 96) Circle 130

LORAL DISTRIBUTOR PRODUCTS (Division

of Loral Corporation) (Pg. 13) Circle 14
MICROFLAME, INC. (Pg. 72) Circle 33
MULTICORE SALES CORPORATION (Pg. 90) Circle 139
MUSIC ASSOCIATED (Pg. 83) Circle 113
OLSON ELECTRONICS, INC. (Pg. 82) Circle 110
PERMA-POWER COMPANY (Pg. 79) Circle 107
POLY PAKS (Pg. 99) Circle 134
RADIO SHACK (Pg. 1) Circle 8
RCA ELECTRONIC COMPONENTS AND DEVICES

—Semiconductors (Pg. 23) Circle 21
RMS ELECTRONICS, INC. (Pg. 82) Circle 111
RYE INDUSTRIES, INC. (Pg. 66) Circle 27

SALCH & COMPANY, HERBERT (Marketing
Division of Tompkins Radio Products)

(Pg. 97) Circle 131
SCHOBER ORGAN CORPORATION, INC.

(Pg. 26) Circle 25
SCOTT, INC., H. H. (Pg. 26) Circle 100
SENCORE (Pg. 15) Circle 16
SENCORE (Pg. 73) Circle 34
SHURE BROTHERS (Pg. 75) Circle 37
SOLID STATE SALES (Pg. 97) Circle 132
SONAR RADIO CORPORATION (Pg. 83) Circle 114
SPRAGUE PRODUCTS COMPANY (Pg. 24) Circle 22
SWING-O-LITE, INC. (Pg. 74) Circle 35

TRIPLETT ELECTRICAL INSTRUMENT
COMPANY (Cover I} Circle 7

WARREN ELECTRONIC COMPONENTS
(Pg. 95) Circle 128
WUERTH PRODUCTS COMPANY (Pg. 92) Circle 124

XCELITE, INC. (Pg. 12) Circle 13

ZENITH (Pg. 84) Circle 116

RADIO-ELECTRONICS
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NEW TEST EQUIPMENT

More information on new products is available free from the manufacturers of
items identified by a Reader’s Service number. Turn to the Reader’s Service
Card facing page 76 and circle the numbers of the new products on which you
would like further information. Detach and mail the postage-paid card.

LINEAR IC SAMPLER, 2K2200.

Broad selection of linear integrated cir-
cuits provides an inexpensive way for the
equipment engineer or experimenter to
get started in microelectronics. 11 sepa-
rate circuit types (26 devices total) plus
technical bulletins and application notes

on each type are included in the kit. In
addition, an RCA Linear Integrated Cir-
cuit  Fundamentals manual, Integrated
Circuits Product Guide and IC Mounting
and Assembly Instructions are provided.
$39.95—Radio Corporation of America
Circle 46 on reader’s service card

RF SWITCH, Model 4130. Tests de-
vices in the dc to 900-MHz frequency
range. Designed for lah or test-bench ap-
plications, the 4130 is a manually
operated unit consisting of a 75-ohm
d.p.d.t. coaxial switch and an eight-pole,
double-throw  wafer switch. Coaxial
switch permits selection of either of 2 rf
signals. Coaxial switch section has fre-

SWITCH
DC-PO0 MHX

’ BLOMNDER « TONGUE

quency range from de to 900 MHz so that
it can be used on TV subchannels, chan-
nels 2 to 83 and FM. Coaxial section also
has 60 dB isolation, 1.22 VSWR for uhf
and 1.13 for vhf. Impedance is 75 ohms.
All switch contacts have a power-han-
dling capability of 2 amps maximum.—
Blonder-Tongue Laboratories
Circle 47 on reader’s service card

AUDIBLE CONTINUITY TEST-
ER. Tests electronic circuits without dan-
ger to components and replaces buzzers
and bells with higher voltage drain and
danger of inductive kickback. Completely
rcliable for delicate circuits and semicon-

APRIL 1968 79

ductors. Continuity indicated by clear
tone . . . pitch changed with resistance (0
to 50 ohms); open circuit 2.5 volts at the
probe; short circuit 6 mA at the probes.
Powered by 9 Vdc battery; 30-inch probe
leads. $9.95—CalComp Consumer Prod-
ucts R-E
Circle 48 on reader’s service card

you get them FREE with
these BRITENER PACKS

gives you Vu-Brite and Tu-Brite.

For brighter TV pictures and
brighter customer smiles, rely on
the Brite line. Install easy to use

When the sun is bright, you’re un-
comfortable—so Perma-Power gives
you sun-glasses. When the TV pic-
ture is faded or dull, your customer
is uncomfortable—so Perma-Power

Perma-Power Briteners.

""Man from Milan"

high-style 1talian import
men’s sunglasses—FREE
with any of 7 Britener Packs:

C202, C212 and C222 Tu-Brites
in packs of 4 ... $8.95/pack

C401 Parallel, C402 Series Vu-Brites
in packs of 12 ... $9.95/pack

\\

C411 Parallel Vu-Brites
in packs of 6 ... $8.95/pack

C412 Series Vu-Brites
in packs of 5. .. $8.95/pack)

SEE YOUR DISTRIBUTOR NOW FOR THESE SPECIALS.

PERMA-POWER COMPANY

5740 North Tripp Avenue, Chicago, lIl. 60646
Phone (area 312) 539-7171

Circle 107 on reader’s service card
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The TRUE electronic solution to a
major problem of engine operation!

DELTA'S FABULOUS

MARK TEN

Only-$44.95 ppd.
In easy-to-build Deltakit®
Only $29.95 ppd.

CAPACITIVE DISCHARGE

IGNITION SYSTEM

You've read ahout The Mark Ten in
Mechanix Illustrated, Popular Mechan-
ics, Electronics and other publications!

Now discover for yourself the dramatic im-
provement in performance of your car,
camper, jeep, truck, boat— any vehicle!
Delta’s remarkable electronic achievement
saves on gas, promotes better acceleration,
gives your car that zip you've always wanted.
Find out why even Detroit has finally come
around. In four years of proven reliability,
Delta’s Mark Ten has set new records of
ignition benefits. No re-wiring! Works on
literally any type of gasoline engine.

Why settle for less when you can buy the
original DELTA Mark Ten, never excelled and
so unique that a US. Patent has been
granted.

READY FOR THESE BENEFITS?

A Dramatic Increase in Performance and in
Fast Acceleration

A Promotes more Complete Combustion

A Points and Plugs last 3 to 10 Times
Longer

A Up to 20% Mileage Increase (saves gas)

LITERATURE SENT BY RETURN MAIL
BETTER YET — ORDER TODAY!

e e e A o — — — — — — ——— — ]

/. \DELTA PRODUCTS, e

Grand Junction, Celo. 81501
{7 Ship ppd. {7 Ship C.0.D.

P.0. Box 1147 RE -

Enclosed is $
Please send:

[ Mark Tens (Deltakit®) @ $29.95

(12 VOLT POSITIVE OR NEGATIVE GROUND ONLY)

[] Mark Tens (Assembled) @ $44.95
] 6 Volt: Negative Ground only.

1 12 volt: Specify

Car Year. Make
e —

Negative Ground

Address.— S ST =

|
|
!
|
|
|
|
!
|
Positive Ground |
L
|
|
!
d

Circle 108 on reader’s service card

New
Communications
Equipment

BUSINESS-BAND 2-WAY RADIO,
Courier Tradesman. Unit provides power
input of 5 watts, and when combined
with Courier ML-100 Mobile Linear Am-
plifier (optional) delivers 100 watts, Fea-
tures transmit indicator, single-knoh tun-
ing, modulation indicator and 100% modu-

lation. Safety circuit protects against mis-
matched antenna, incorrect polarity and
overload. Operates on low band and per-
mits increased antenna height. Guaran-
teed for 10 years, unit is priced at $129.
—Courier Communications, Inc.

Circle 49 on redder’s service card

RADIO CONVERTER, Tunaverter
Model 1564 X. Covers the 150-164-Mliz
band with both crystal-controlled -and
tunable provisions selectable with a
switch. Permits monitoring any number of
crystal-controlled channels by plugging in
the correct crystal in the Tunaverter front
panel. For outstanding performance peak

7 :

TUNAVERTER
MODEL 1564 X

| s aADl0 CONVERTER
¥ ] ﬁ /s

OFF ON
K.

. e
i ) XTal
JUTPUT 1500 XC

Yompkine Madio Products
poshinsy

each circuit for ultimate reception with
the 3-gang tuning capacitor (with 6:1
reduction tuning), even in the crystal
position. Designed for mobile operation,
power is supplied by a 9-volt transistor
batterv. Accessories available. $32.95—
Tompkins Radio Products

Circle 50 on reader’s service card

CB BASE-STATION CONSOLE.
Transforms any miniature solid-state CB
transceiver into a' full-sized base station
with the addition of all important CB ac-
cessories in one cabinet. Designed
around the Poly-Comm 23C 23-channel
transceiver, the console is compatible
with most CB radios on the market. Con-

80 RADIO-ELECTRONICS
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TELEVISION TELEMETER

TELEMETER PAY
TELEVISION PROGRAM
SELECTOR—

Choice of 3 programs that
are tone operated in the VHF
band, with provisions for de-
positing the amount of money
required for each program and “
indicated on the coin register
that also shows a credit balance when an over-payment is
made. A pre-recorded tape will give program information
when desired. With Tubes: 1/12BH7. 1/8BAB. 1/6BES,
2/6U8; 4’7 speaker, coin mechanism, tape magazine, etc.

Size: 15 x 7 x 77; Wt.: 25 Ibs. $1495

=z1001/5 .

LM NAVY TYPE FREQUENCY METER
125—20.000 KC crystal calibrated indicating equipment,
heterodyne type. Used, with all parts: $29.50—With all
parts. used. checked: $39.50.

Prices F.0.B. Lima, 0. — 259, Deposit on COD’s — BIG
FREE CATALOG — Send for your copy now. Dept. RE

REDUCE

CONTACT
RESISTANCE

CRAMOLIN®
CONTACT CLEANER

THE LESS YOU USE...
THE BETTER IT WORKS

e CLEANER

e LUBRICANT

* PRESERVATIVE
e ANTI-CORROSIVE

=
e LIQUID OR SPRAY

Cramolin has a world-wide reputa-
tion for excellence in performance.
Used by the professionals who want
only the best — Army, Air Force, Navy,
Bureau of Standards and hundreds of
top known manufacturers of elec-
tronic equipment. N
Removes oxide films caused by most
corrosive atmospheres such as sul-
phur dioxide, etc. Effective on all
metal contacts of most electronic or
electric apparatus. Safe to use. Will
not harm plastics. Free of acids. Wide
operating temperature range.

WRITE FOR TECHNICAL LITERATURE
CAIG LABORATORIES INC.

155 SULLIVAN LANE, WESTBURY, N. ¥. 11590
TEL. 516 742-0278

— INTRODUCTORY OFFER —

I MAIL THIS COUPON—WORTH 25¢ AGAINST'
PURCHASE OF EACH ITEM SHOWN BELOW!
|ALL ITEMS SENT POSTAGE FREE. MONEY

IORDER OR CHECK WITH ORDER.
lENTER MY ORDER FOR:
QUAN.
ORAMOLIN FLUID (RED)
I ( )2 o0z. @ $1.95 each

' CRAMOLIN SPRAY R
( ) 6 oz. AEROSOL $3.00 each $2.75 ea.

SPECIAL NOTE: THESE ARE EXCELLENT
'COLOR TUNER LUBRICANTS.

ID FREE TECH. BULLETIN

ATTACHED IS MY CHECK FOR_
SEND TO:

' NAME

MY COST

$1.70 ea.

! ADDRESS.

l CITY.

STATE
& 2IP

Circle 109 on reader’s service card
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First twist-prong electrolytic
to identify itself.

Add up the time you've lost waiting for countermen to look up part
numbers for twist-prong electrolytic capacitors.

That’s how much time you’ll save—when your Distributor stocks new
RCA “P” type and “R” type twist-prong electrolytics. The reason:

new RCA twist-prong capacitors have self-identifying stock numbers
... the first in the industry. Your counterman can forget his catalogs
and go right to the shelf . . . because RCA stock numbers enable
him to stock his inventory in voltage rating and capacitance value
sequence. His shelves are his RCA catalog.

These twist-prong electrolytics are the beginning of a complete
capacitor line from RCA.

Other General Purpose Electronic Parts, with RCA quality assurance,
will be available from your RCA Distributor in the near future. Insist
on RCA parts. Your customers will appreciate it.

RCA PARTS AND ACCESSORIES, Deptford, N.J.

Type: R = Regular Solder Terminals
P = Printed Circuit Board Terminals

Number of Sections in Can

W.V.D.C.

Capacitor Can Size

I Capacitance Code for Shelf Location

WwWWWwW. americanradiohistorv.com
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THE BEST COLOR
ANTENNAS!

BEST UHF/VHF AND FM
COVERAGE!

SINGLE DOWN LEAD FO
ECONOMICAL INSTALLATION
RMS Dynergy Antennas . ..

Fill in coupon for a FREE One Year Sub-

scription to OLSON ELECTRONICS’ Fantas- A model for every area. Brings in clearest
tic Value Packed Catalog — Unheard of COLOR and Black and White TV reception on
LOW, LOW PRICES on Brand Name all Channels 2 through 83, plus FM! Single
Speakers, Changers, Tubes, Tools, Stereo down-lead for simple, economical installation.
Amps, Tuners, CB, Hi-Fi‘s, and thousands UHF/VHF Splitter included with each antenna to
of other Electronic Values. Credit plan separate VHF and UHF signals and to facilitate
available. easy, rapid connection of VHF and UHF antenna
NAME leads with TV set. Maximum construction fea-

tures for long-trouble-free installation. Exclusive-
ADDRESS ly features Reynolds Aluminum “COLORWELD"

weather-proof baked enamel Gold finish. With-
ciry STATE stands the natural eIerFr_aentS 30 times longer

than any other finish. For complete specs on
GIVE ZIP CODE Dynergy and other Profitable RMS Antennas and
If you have a friend interested in electronics Antenna Accessories — Write for latest Catalog
send his name and address for a FREE sub- =DYN.

scription also.

OLSON ELECTRONICS, INC. RMSELEGH?OI/IGS InC.

843 S. Forge Street Akron, Ohio 44308 50 Antin Place, Bronx, N.Y, 10462

Circle 110 on reader’s service card Circle 111 on reader’s service card

“HERE’S
PROOF!

PROOF that “SUPER 100"
tuner cleaner is BETTER!

Tested by a leading independent
laboratory against competitive products!

SUPER 100 A B (o4
Excellent Good Fair Fair
LUBRICATION Good Fair Fair Poor
PLASTIC ATTACK None None None None
 FLAMMABILITY ~ None | None None None |
| CONDUCTIVITY None None Slight Slight
ANPTII?.S‘IQE‘ISON Excellent, Fair Poor Poor
DRIFT None Slight | Yes Yes

SUPER 100 TUNER CLEANER.. . . for COLOR
and Black and White TV tuners

6 oz. spray can with INJECTORALL steel needle
CAT. NO. 100-6 net $1.95

Buy it at your Electronic Parts Dealer.
For free catalog on the complete line, write to:

INJECTORALL ELECTRONICS CORP. o Great Neck, N. Y.11024

Circle 112 on reader’s service card

wWwWw americanradiohistorv.com

sole is equipped with panel-mounted ac
and dc fuses, control switches, micro-
phones, selective call, built-in speaker
and microphone jack. Features an elec-
tric clock for monitoring the length of
transmission, and a multifunction meter.
$89. Transceiver and selective call option-
al.—Allied Research
Circle 51 on reader’s service card

CB BASE STATION. Eaglette. 23-
channel all-silicon-transistor mobile unit
has illuminated S-meter and channel-
selector switch, public-address system
with separate jacks for PA and remote
speakers with 3% watts of audio, squelch
control, and a noise limiter. Adjacent-
channel rejection is excellent and sensi-

tivity is 0.35 4V for 10 dB signal-to-noise
plus noise at 40% modulation. Steel case
is finished in chocolate brown baked Arm-
ahvde, front panel is anodized gold.
Comes with crystals for all 23 channels
and a locking-tvpe mounting bracket.
$209.50—Browning Laboratories, Inc.

Circle 52 on reader’s service card

CONVERTER, Power Match. Con-
verts 32- and 24-volt electrical systems to
12 volts and handles loads of up to 30
watts of power drain. Specifically de-
signed for industrial applications, this
unit makes Pearce-Simpson clectronic

' communication equipment adaptable to

many fishing craft and to a wide variety
of industrial equipment and rolling stock.
The converter can be installed in 10 min-

‘utes.—Pearce-Simpson, Inc. R-E

Circle 53 on reader’s service card
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U.S. GOV'T ELECTRONIC SURPLUS

® Nationally Xnown-World Famous SURPLUS CENTER offers
finest, most expensive, Gevernment Surplus electronic units and
components at a fraction of their ortginal acquisition cost,

ORDER DIRECT FROM AD or WRITE FOR CATALOGS

STANDARD DIAL TELEPHONE m
CZREEA

® (ITEMHTI5) - - Standard,  cnmmercial

telephone sunie an used thronghout 1.8, A, Attrac- 2
tive potished black, like new condition, lise as

exteasfon phone to Drivate systems of cnonect L]
severdal phones tu for loeal intercom Sys-

fome bl nstryctuons are tunisbed. W9 lbs'F.O.B. $7 .50
STEP-BY-STEP AUTOMATIC SWITCH i
® (ITEMET38) - - amazing

“up-and-aronnd’,

electro-magnetic telephone switch, Dial any bank
pair from I te 100, Make your own telephnne sysiem,
Can aleo be used to remately control up to 100 cir-

CUILS 0VeE A single puait of wies.
® One ol our FOI't STAR bargains. €
plete with duta, ane dial and ¢ I
U AT A 15T WL UG Ibs, Cast Gov

Complete; Swilch, cover,
dial. line bank. instructinns...... F.0.B. .

imes com-
hank, Size,

$ 350.00 - Geared 2-hp Battery Golf Car Mator ....
$ 15.00 - Westinghouse DC Ammeter, 0 to 300

$ 80.00 - Yacuum/Pressure Pump, 12-VDC $11.95
= = - - B0-MW Walkie-Talkies, Per Pair ..., $19.60
- - - - Deluxe, Multi-Range, AC/DC Tester ..... $8.98
SPECIAL SALE e
o 19 ]
Correspondence “. e
Course In 2 | =i

ELECTRICAL \
ENGINEERING Sclis For s10.79 $8 79 ostpeid/

Outside L.S.A. In U.5.A.

® (ITEMEAIBI ) - - Wanderful ghance to obtain techmical teain~

Ing at Amazing Low Cost! Lincotn Frgleeting School has suspended
its Correspondence Courses because af incrrased operating costs. We
offer & Iimited number of the schaol's complete Flectieal | nEneering

Course but withoul Ui exanunation paper grading service, The course
€OnSISs of 14 lessun upft books. Kach haok has e regular exams, aosd
in & separate sectiun, “*Standard Answers'® 10 each evam miestion,

® Course is well written, easy (o understand, profusels ilustrated,
Reader's Digest size, easy to curn and Study i spare time, Many Lin-
ol Eagineering School students holding excellent jobs as a resnlf of

Money Back Guarantee

SURPLUS CENTER

DEPT. RE-048 LINCOLN, NEBR. 68501

Yol ol el oYl o

Enjoy the “‘music-only™ programs

now available on the FM broadcast
band from coast to coast.

e NO COMMERCIALS e

e NO INTERRUPTIONS o

It's easyl Just plug Music Associated's Sub
Carrier Detector into multiplex jack of your
FM tuner or easily wire into discriminator. Tune
through your FM dial and hear programs of
continuous commercial-free music you are now
missing. The Detector, self-powered and with
electronic mute for quieting between selections,
permits reception of popular background music
programs no fonger sent by wire but transmitted
as hidden programs on the FM broadcast band
from coast to coast. Use with any FM tuner. Size:
5%” x 9”. Shipping weight approx. 7 Ibs.

{ KIT $4950

(with pre-tuned coils, no alignment necessary)
(Covers extra
WIRED $7500 $4.95 ea.)

Current list of FM Broadcast stations
with SCA authorization $1.00

MUSIC ASSOCIATED

M 65 Glenwood Road, Upper Montclair, N. J.
Phone: (201)-744-3387

Circle 113 on reader’s service card

NEW
PRODUCTS

PR e g e

e

ATOMIC ENERGY LAB KIT. With
this kit, a budding nuclear physicist can
create cosmic-ray showers and actually
track their vapor trails in a cloud cham-
ber. He can also make auto-radiographs
and check the ionization and radioactiv-
ity of everyday materials. Kit comes with
atomic cloud chamber, projector illumi-
nator, electroscope and spinthariscope
(through which you can see exploding
atoms). Kit is completely safe to use, con-
tains 43 parts to put together. A 22-page
instruction booklet suggests 8 experi-
ments and explains the theories bhehind
them. $8.75—Edmund Scientific Co.

Circle 54 on reader’s service card

AT

GARAGE-DOOR OPENER, Lift-
master. Includes three component ele-
ments: transmitter, receiver and operat-
ing mechanism. Portable radio transmit-
ter comes with a 9-volt transistor radio
battery. The receiver snaps onto the wall
and has a pushbutton for electric (non-rf)
operation. Operating mechanism has a
built-in light socket and diffuser shade
and handles loads up to 200 Ibs. Radio
controls operate in 27-MHz Citizens
band.- Perma-Power R-E

Circle 55 on reader’s service card
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DON'T MISS. .. POLICE
and FIRE ACTION

PERFECT FOR
INDUSTRIAL, COMMERCIAL
s and GOVERNMENT USE

— ~ DUAL CONVERSION
SMALL SIZE»LOW POWER DRAIN
« HIGH STABILITY » CRYSTAL CONTROLLEO

Specifically designed for simplicity of operation
... efficiently engineered to give you years of
service. Fits the smallest auto yet powerful
enough to deliver a clear signal. Operates on 6
crystal controlled frequencies. Dual limiter &
Foster Seeley discriminator. Quadruple tuned

RF stage for greater image rejection. Noise Free
squelch, PLUG IN crystals for instant frequency
change. Compatible with major continuous tone
systems. Operates on 117VAC and 12VDC.’Size:
67" x 2%” x 81%”. Wt. 3 Ibs. 8 oz.

FR-104 Complete with AC and
(25-50 MHz) $ 0 DC power cables,
= mounting bracket,
FR-105 less crystals.
(150-175 MHZ) Crystals $5.00 ea.

: SONAR RADIO CORPORATION :
¢+ 73 Wortman Ave., Bklyn, N.Y. 11207 Dept. 604 ,
t Please send me information on Model 1

| FR-104/105 FM Monitor Receivers. 1
I 1
! Name. ... ... ... e e el 1
1 1
: Address. :
: City R, T- S State . :
®
40 N . .
. . . DOR

| Q, VHE 0
= SENTRY
Hooi, 1D aliy J
- INAR 3 :

OR

sTrOrY

oo Ny
u VHE AL BF

v Canniinlll  Designed and engi-
T . neered for simplicity
\ | of operation, compact
enough to fit a shirt

p SIA pocket yet powerful
enough to deliver a
clear clean signal—it’s
dependable ¢ Operates
on two crystal con-
_____ trolled VHF channels
plus broadcast band e

Completely solid state

% Y for long life use e Vis-
ible battery indicator to
show battery condition

With Battery,

FR-103 | Earphone, & at all times » Built in
15075 MHz | less Crystals  aptenna o 57%” H x
FR-106 | Crystals 215" W x 1% D. Wt
2550 Mz | $5.00 ea. 11 oz.

" SONAR RADIO CORPORATION i
| 73 Wortman Ave., Bklyn, N.Y. 11207 Dept.604 |
| Please send me information on Model 1
1 VHF Monitor Receivers. :
1 |
I Name 1
1 1
: ADAreSS. ..ot . :
: City . Zone State :

Circle 114 on reader’s service card
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COMPLETE TUNER
J[l\‘ OVERHAUL

995

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)*

TRANSIS TOR

GUARANTEED COLOR
ALIGNMENT — WO
ADDITIONAL CHARGE

CULUR TUNERS

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for %0 days.

UV combination tuner must be single chassis type: dismantle
tandem UHF and VHF tuners and send in the defective unit
only.

Exact Replacements are available for tuners unfit for over-
haul. As low as $12.95 exchange. (Replacements are new or
rebuilt.)

And remember—for over a decade Castle has been the feader
in this specialized field . . . your assurance of the best in
TV tuner overhauling.

CASTLE

TV TUNER SERVICE, INC.

5715 N. Western-Ave., Chicago 45, Illinois
41-96 Vernon Bivd., Long Island City 1, N. Y.
For service in Canada write to Chicago or use

reader service card in this magazine.
*Major parts are charged extra in Canada.

Circle 115 on reader’s service card

NEW LITERATURE

All booklets, catalogs, charts, data sheets and other literature listed here
with a Reader’s Service number are free for the asking. Turn to the Read-
er’s Service Card facing page 76 and circle the numbers of the items you
want. Then detach and mail the card. No postage required!

HEP CROSS-REFERENCE GUIDE. Lists
over 12,000 transistors. rectifiers., Zener diodes.
dual diodes and SCR semiconductor devices for
hobbyists, experimenters and professional service
dealers. Cross-referenced in alpha-numeric order,
this useful and practical 55-page guide also gives
tips on using universal replacement semiconduc-
tors, outline dimensions of HEP devices, and the
HEP price list.—Motorola Semiconductor Prod-
ucts. Inc.

Circle 59 on reader’s service card

CALCULATORS, 1968 CATALOG No. 8!
describes special-purpose slide rules, calculators,
kits, books and other calculation and informa-
tion aids. Also includes mechanical, electronic,
reliability and QC. structural, fluids, data-
processing and systems-design information. 24
pages.—INFO, Inc,

Circle 60 on reader’s service card

PUBLIC ADDRESS AMPLIFIERS, Caia-
log No. 326. Describes the new Bogen line of
Challenger CHS solid-state public address ampli-
fiers using charts and numerous photographs.
Models are the CHS-100, CHS-50, CHS-35 and
CHS-20. One page is devoted to a list of acces-

sories. All technical data and prices are included.
Graduates

EDISON TECH :o.oaw

Why not? They nre trained 10 be skilled technicians—
in demand by industry since 1945. Industry-recognized
courses in Llectronies, TV, Drafting. Why not earn
credits towards an Associate in Science degree while
learning a vocational skill? Long-term USAF tuition
loms-surt repaying ten months after graduation at

nly 3% Interest. Veterans training under GI Bill also
olxg:ble Investigate—no obligation. Write for catalog.

EDISON TECHNICAL COLLEGE RE-4
4629 van Nuys Blvd., Van Nuys, California 91403

—Bogen Communications Div., Lear Siegler.,
Inc.
Circle 61 on reader’s service card

ZENER REGULATOR CATALOG, C-67/
68. Lists 66 series of Zener diodes ranging from
150 mw to S0 watts in 9 package designs. In ad-
dition, there are 11 series of voltage reference
diodes with nominal temperature coefficient rat-
ings to 5 parts per million, 34 low-power silicon
rectifiers in current ranges from 0.4 to 16 amperes
and voltage ratings (maximum peak reverse)
from 50 to 100 volts. Catalog is indexed with
numerical cross-reference lists and includes an
easy-to-locate table of contents.—International
Rectifier

Circle 62 on reader’s service card

MATY DESIGN BOOKLET, 24 pages. Cov-
ers systems for homes, dealers’ showrooms,
apartment houses, hotels, motels, hospitals, nurs-
ing homes, etc. Features techniques such as ca-
ble-powered. remotely located amplifiers and a
new method of on-channel uhf distribution. These
techniques make it possible for the installer to
design a system with a minimum of calculations.
includes 14 diagrams, bills of materials and
typical costs.—JFD Electronics Co.

Circle 63 on reader's service card
CORRECTION
Price of Port-A-Pak Model PAP-1
(page 77, January, 1968) manufac-
tured by Courier Communications, Inc.
is $59.95 and not $12.95. A Charge-A-
Pak for this battery is $12.95.

BEST YEAR YET

3 ZENITH
WAVEMAGNET

INDOOR TV ANTENNAS
built to the quality
standards of Zenith

original parts

Zenith has designed these Wavemagnet antennas for scnsitive
reception in color or B/W. Fully adjustable telescopic dipoles.
Six-position selector switch for top performance on cach
channel. Handsome molded base of high-impact styrene.

Individually packaged for effective sales display.
Order now from your Z¢nith distributor.

DELUXE
ALL-CHANNEL
Part No. 973-56
Two full-size UHF
loops develop high
front-to-back ratios
equal to many
outdoor antennas.

ECONOMY
ALL-CHANNEL

Part No, 973-55

VHF ONLY
Part No. 973-58

The quality goes in
before the name goes on

84
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Now There Are 3 Heathkit® Color TV’s

The NEW Deluxe
Heathkit *22'7’’ Color TV

Exclusive Heathkit Self-Servicing Features. Like the famous Heathkit
295" and **180” color TV’s, the new Heathkit 227" features a built-in
dot generator plus full color photos and simple instructions so you can
set-up, converge and maintain the best color pictures at all times. Add
to this the detailed trouble-shooting charts in the manual, and you put
an end to costly TV service calls for periodic picture convergence and
minor. repairs. No other brand of color TV has this money-saving
self-servicing feature.

Advanced Features. Top quality American brand color tube . . . 227 sq. in.
rectangular viewing area . . . 24,000 v. regulated picture power . . . im-
proved phosphors for brilliant, livelier colors . . . new improved low
voltage power supply with boosted B+ for best operation . . . automatic
degaussing . . . exclusive Heath Magna-Shield to protect agamst stray
magnetic fields and maintain color purity . . . ACC and AGC to reduce
color fade and insure steady, flutter-free plctures under all conditions

. preassembled & aligned IF with 3 stages instead of the usual 2 . . .
preassembled & aligned 2-speed transistor UHF tuner . . . deluxe VHF
turret tuner with “memory” fine tuning . . . 300 & 75 ohm VHF antenna
inputs . . . two hi-fi sound outputs . . . 4” x 6” 8 ohm speaker . . . choice
of mstallatlon — wall, custom or optxonal Heath factory assembled
cabinets. Build in 25 hours.

Kit GR-227, (everything except cabinet)

..842dn, aslow as $25 Mo.. . ... . $419.95
GRA-227-1, Walnut cabinet...no money dn., $6 mo......... $59.95
GRA-227-2, Mediterranean Oak cabinet (shown above),

.nomoney dn, $10 MO.. .. ..o $94.50

Kit GR-295

479%

(less cabinet)
$42 mo.

Deluxe Heathkit **295”’ Color TV

Has same high performance features and built-in servicing facilities
as new GR-227, except for 295 sq. in. viewing area (industry’s
largest picture) . . . 24,000 volt picture power . . . universal main con-
trol panel for versatile in-wall installation . . . and 6” x 9" speaker.

Kit GR-295, (everything except cabinet), 131 Ibs..
SABIANY SA2 MOk lada e wgny. o5 4 o heoms 4 2 bt 5 o B
GRA-295-4, Mediterranean cabinet (shown above), 90 Ibs.. ..
nolmoney dn., S5 MO: sisspaiiceevas 5 it - S o s $112.50
Other cabinets from $62.95.

Kit GR-227

*419%

(less cabinet)
$25 mo.

Kit GRA-27

19

New Remote Control

For Heathkit Color TV | i

Now change channels and turn your Heathkit color TV oft
and on from the comfort of your armchair with this new remote
control kit. Use with Heathkit GR-227, GR-295 and GR-180
color TV’s. Includes 20’ cable.

Kit GR-180

‘349"

(less cabinet
& cart)

$30 mo.

Deluxe Heathkit *"180” Color TV

Same high performance features and exclusive self-servicing facil-
ities as new GR-227 (above) except for 180 sq. in. viewing arca.
Kit GR-180, (everything except cabinet), 102 Ibs.. ..
385/ dN% SBO MOt s buevmtmtinde o o 225% ot | o7 T Hiiehluinlh o
GRA-180-5, table model cabinet & mobile cart

(shown above), 57 Ibs....no money dn., $5 mo... . ...
Other cabinets from $24.95

$349.95

.$39.95

Deluxe 12" Transistor Portable B&W TV - First Kit With Integrated Circuit

Unusually sensitive performance. Plays any-
where . . . runs on household 117 v. AC, any
12 v. battery, or optional rechargeable battery
pack ($39.95); receives all channels; new inte-
grated sound circuit replaces 39 components;
preassembled, prealigned tuners; high gain IF
strip; Gated AGC for steady, jitter-free pic-
tures; front-panel mounted speaker; assembles
in only 10 hours. Rugged high impact plasuc
cabinet measures a compact 112" Hx 15%"

X 9%” D. 27 lbs.

No"*‘Money Down On $25 to $300 Orders — Write For Credit Form

APRIL 1968

WWwW._americanradi

Kit GR-104

119%

$11 mo.

Kit GR-104, 27 Ibs
$11 mo..

.no money dn.,
$119.95

85
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13 New Kits From Heath...

New! Heathkit Wireless Home Protection
System for Your Family’s Safety

y -
)
—
i &
] -
"
GD-87 s
Utility Transmitter g
for Universal Protection i
Lok
Sl

GD-87
Wireless Smoke/Heat
Detector-Transmitter

GD-77 Wireless Receiver/Atlarm
fail-safe, always alert

Applications Unlimited . . . Customize Your Own System. Herc’s re-
liable, low cost, 24-hour protection for your family and property. Sys-
tem warns of smoke, fire, intruders, freezing, thawing, cooling, rising
or receding water, pressures . . . any change you want to be warned
about. Uses unique new signaling method developed by Berkeley
Scientific Labs.; exclusively licensed to Heath. Your house is already
wired for this system, just plug the units into any AC outlet. *'Load
transmission’ design (not a carrier type as in wireless intercoms)
generates unusual signal that is practically unduplicable in other devices
or random noise sources. Solid-state circuitry has built-in fail-safe
capability to sound alarm if power fails, if power supply components
in any unit fail, or if 50,000 hour bulb in smoke detector fails. Receiver/
Alarm has 2800 Hz transistor alarm and receptacle for extra 117 VAC
bell or buzzer to extend range, plus rechargeable battery (always kept
charged) to sound alarm if power fails. Smoke-Heat Detector-Trans-
mitter capability may be extended to other arcas by adding extra heat
sensors to its built-in sensor. Utility Transmitter accepts any type of
switch or sensor for any purpose: cxamples: magnetic reed switches
for doors and windows to warn of entry; step-on switches for door or
driveway; micro switches with trip wire around yard; heat sensors;
water pressure switches warn of pump failure; thermal switches warn
of freczing in gardens, or thawing in freezers; two wires act as switch
to warn of changing water levels in sump-pump wells, pools, cte. Units
are small and unobtrusive in beige and brown non-reflecting velvet
finish. Any number of units may be used in the system. All units feature
circuit board construction: each unit takes only 3 hours to build.
Opecrating cost similar to electric clocks. Invest in safety for your
family now with this unique Heuth system.

Kit GD-77, receiver/alarm, 4lbs...... ... ... .. ... ... $39.95
Kit GD-87, smoke /heat det.-trans., 5lbs.. ............. $49.95
Kit GD-97, Utility trans., 4 lbs.. . . .................... $34.95

(numerous accessory switches available from Heath)

New! Low Cost Heathkit 5-Band
SSB-CW Transceiver

Kit HW-100

$240.00

You asked for it . . . a 5-band version of the Heathkit *‘single-banders”

. a low cost SSB transceiver for 10 or 15 meters . .. an SSB transceiver
equal or superior to many wired rigs but at much lower cost. It's the
new HW-100, the most SSB c¢quipment you can get for the money.
Features build-it-yourself solid-state (FET) VFO; 80-10 meter coverage;
switch-selected upper or lower sideband or CW; crystal filter; full
coverage on all bands with 500 kHz per band segment; smooth vernier
control; built-in 100 kHz calibrator; separate offset CW carrier crystal;
TALC; quict, enclosed relays; fixed or mobile operation with accessory
power supplies; 180 watts PEP, 170 watts CW input; PTT or VOX on
SSB; CW transceive by VOX from keyed tone using grid-block keying;
less than 100 Hz drif't per hour after warmup; less than 100 Hz variation
under 10% line voltage variation; rcceiver sensitivity less than 0.5 uv
for 10 dB S+N/N ratio for SSB operation; selectivity 2.1 kHz at 6 dB
down, 7 kHz at 60 dB down; image & IF rejection better than 50 dB;
casy circuit board construction with one large wiring harness; handsome
2-piece green wrinkle finish cabinet. It’s a winner!

Kit HW-100, 19 Ibs., no money dn., $22 mo.. . . ......$240.00

New! Heathkit High-Power Inverter
for Boats, Cars, Campers

Kit
MP-14

$99.95

Powers Color & B&W TV's, power tools, radios, phonos, lights, tape
recorders, hi-fi systems, shavers, PA systems, ham & CB rigs, any small
appliance except compressor-type refrigerators and units having heating
clements drawing over 400 watts. Also makes good source of limited
emergency power at home. Delivers 500 watts intermittant; 400 watts
continuous; freq. and output adjustable for best operation; remote
control-output and cables included. 29 lbs.

New! Heathkit Crystal-Controlled
Post Marker Generator

Kit 1G-14

$99.95

$10 mo.

Fast, accurate color TV and FM alignment at the touch of a switch!
15 crystal-controlled marker frequencics. Select picture and sound 1F’s,
color bandpass and trap fregs., 6 dB points, FM IF centc: freq. and 100
kHz points. Usc up to six markers simultancously. Birdie-type markers.
Trace and marker amplitude controls permit using regular ’scope. 400
Hz modulator. Variable bias supply. Input and output connectors for
use with any sweep generator. Also has external marker input. BNC
connectors. Solid-state circuit uses 22 transistors, 4 diodes. Two circuit
boards. Handsome new Heathkit instrument styling of beige and black
in stackable design. Until now, an instrument of this capability cost
hundreds of dollars more. Order your IG-14 now, it’s the best invest-
ment in alignment facilitics you can make.

Kit 1G-14, 8 Ibs., no money dn., $10 mo....... vee.....$99.95

86

New! Low Cost Heathkit
5 MHz 3" Scope

=] ‘ "ﬁ -

HIATHKI’!‘ L

Kit 10-17

$79.95

Here is the wideband response, extra
sensitivity and utility you need, all
at low cost. The Heathkit 10-17 fea-
tures vertical response of 5 Hz to 5
MHz; 30 mv Pecak-to-Pcak sensitiv-
ity; vertical gain control with pull-
out X50 attenuator; front panel 1
volt Peak-to-Pcak reference voltage;
horizontal sweep from internal gen-
erator, 60 Hz line, or external A
source; wide range automatic sync; =
plastic graticle with 4 major vertical

divisions & 6 major horizontal; front mounted controls; completely
nickel-alloy shielded 3” CRT; solid-state high & low voltage power sup-
plies for 115/230 VAC, 50-60 Hz; Zener diode regulators minimize trace
bounce from line voltage variations; new professional Heath instrument
styling with removable cabinet shells; beige & black color; just 92" H.
X S¥2”7 W. x 144" L.; circuit board construction, shipping wt. 17 lbs.

RADIO-ELECTRONICS
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See 300 More in FREE Catalog

New! Heathkit/Kraft 5-Channel Digital
Proportional System with Variable
Capacitor Servos

T
8 -3 | b
- =W ¥
N g,
System Kit GD-47 . | ':,'f. f.. /)
$219.95 ol I =t 4

$21 mo.

This Heathkit version of the internationally famous Kraft system saves
you over $200. The system includes solid-state transmitter with built-in
charger and rechargeable battery, solid-state receiver, receiver recharge-
able battery, four variable capacitor servos, and all cables, Scrvos
feature scaled variable capacitor feedback to climinate failure due to
dirty contacts, vibration, eic.; three outputs: two lincar shafts travel
%” in simultancous opposite directions plus rotary wheel. Specify
freq.: 26.995, 27.045, 27.145, 27.195 MHz.

System Kit GD-47, all of above, S51lbs.. . ...........%$219.95

Kit GDA-47-1, transmitter, battery, cable, 3 [bs... . ..... $86.50
Kit GDA-47-2, receiver, 31bs............ooviiin... $49.95
GDA-47-3, receiver rechargeable battery, 1 1b............. $9.95
Kit GDA-47-4, oneservoonly, 1ib..................... $21.50

World’s Most Advanced Stereo Receiver

Kit AR-15

$329.95

(less cabinet)
$28 mo.

Acclaimed by owners & experts for features like integrated circuits &
crystal filters in IF amplifier; FET FM tuner; 150 watts music power;
AM/FM uand FM stereo; positive circuit protection; all-silicon tran-
sistors; “‘black magic™ panel lighting; and more. Wrap-around walnut
cabinct $19.95.

Kit AR-15 (less cab.), 34 Ibs.. .. $33dn., $28 mo....... $329.95
Assembled ARW-15, (less cab.), 34 Ibs....$50 dn.,
SABI MOMYA S bW IATE - - k2 BEE e IAA = o 4 o it P 05 £ $499.50

New! Solid-State Portable

So Handy, So Low Cost we call Volt-Ohm-Meter

it “every man’s’” meter. Just
right for homcowners, hobby-
ists, boatowners, CBer’s, hams
...it's even sophisticated cnough
for radio & TV secrvicing! Fea-
tures 12 ranges... 4 AC & 4DC
volt ranges, 4 ohm ranges; 11
megohm input on DC, 1 meg-
ohm input on AC; 4%A” 200 uA
meter; battery power; rugged
polypropylene case and more.
Easy 3 or 4 hour kit assembly.

Kit IM-17

$19.95

What would you expect to pay for a Vox
“Jaguar” Combo organ with a 180-watt
3-channel amp?
$1000? $12507?

$1500°? More? Kit TOS-1

Organ, Amplifier
& Speaker Kits
(240 Ibs.}

$598.00

Kit TOS-2
Organ Kit,
Assembled
Amplifier &
Speaker (240 Ibs.)

\’ $698.00

You can get both for only $598
during this Special Heathkit Offer!

Now you can get this famous professional combo organ with a versatile
high-power piggy-back amp. and matching speaker system for just a
little more than you'd expect to pay for the “Jaguar” alone! The Heath-
kit/Vox “Jaguar” is solid-state; two outputs for mixed or separated
bass and treble; reversible bass keys for full 49 key range or separate
bass notcs; bass volume control; vibrato tab; bass chord tab; four voice
tabs (flute, bright, brass, mellow); keyboard range Cy to Cg in four
octaves; factory assembled keyboard, organ case with cover, and stand
with case. Also available separately; you'll still save: $150 (order Ki
TO-68, $349.95).

The Heathkit TA-17 Deluxe Super-Power Amplificr & Speaker has 180
watts peak power into one speaker (240 watts peak into a pair); 3-chan-
nels with 2 inputs each; “fuzz”, brightness switch; bass boost; tremolo,
reverb; complete controls for cach channel; foot switch; 2 heavy duty
127 speakers plus horn driver. Also available separately kit or factory
assembled (Kit Amplifier TA-17, $175; Assembled $275; Kit Speaker
TA-17-1 $120; Assembled $150; Kit TAS-17-2, amp. & two spcakers
$395; Asscmbled TAW-17-2, amp. & two speakers $545).

New!

Heath /Mitchell

COLORVAL Dark-

room Computor. . .

Kit or Assembled
Kit PM-17

$89.95

$9 mo.

Colorval takes the work out of color printing, lecaves the creativity to
you. Colorval is casy to sct up . .. you “program” the scan filter pack
for the type of film, paper, and equipment you use . . . we show you how.
Unique Color Probe allows visual determination of ideal enlarger filter
combination. Color Wheel and table shows what filter changes are
needed. Exposure Probe scans shadows and highlights; exposure scale
on Computer indicates proper contrast for color and b/w printing. Get
started in color the right way, quickly, casily.

Kit PM-17, 6 Ibs., no money dn., $9 mo............... $89.95
Assembled PMW-17, 6 Ibs.. .no money dn., $13 mo...$125.00

—————————— B IR ATHIIT R

|
IrHEATH COMPANY, Dept. 204 |
NEW l Benton Harbor, Michigan 49022 |
In Canada, Daystrom Ltd. |
g . . -
FREE 1968 | ] 'ETclosed |sd, e , including shipping. l
CATALOG! | ease send model (s
pol\lu \sith mgretkgts, po colorﬁ | rD P:ease send FREE Heathkit Catalog. I
£l 2 - A
Full 333“13:;fofs:t:rg'olghvi’-'ri, I [] Please send Credit Application. I
color TV, electronic organs, elec- Name
tric guitar & amplifier, amateur |
radio, marine, educational, CB," ] Address |
home & hobby. Mail coupon or )
write Heath Company, Benton | City State Zip I
Harbor, Michigan 49022. | Prices & specifications subject to change without nofice. cL-32t |
J e o e e e e e e e o —— i ——————— . i s, S i s e F |
APRIL 1968 Circle 119 on reader’s service card 89

www americanradiohistorv.com


www.americanradiohistory.com

VARIABLE TRANSFORMER —NEW —$14.95 ea.

NEW 10 amp. Regular $43.00

(a) Adjust-A-Volt type 8159,
brand new, for panel mount
(less enclosed housing &
dial). Adjustable 0-140 volts
Input 120 V. $14.95 ea.

(b) Same as above with enclo-
sure & dial for bench
use $19.95 ea.

Ganged type of 3 with en-
closure and dial for 220 V.
3 phase service or paraliel
for 30 amp. 110 V. ser-
vice ......... $39.50 ea.

SURPLUS SATELLITE BATTERIES—97¢ ea.
6 amp/hr. (Govnmt. Cost $11.40 ea.)

_ These Government surplus storage bat-
tery cells are nickel-cadmium sintered
plate type used in satelites and missiles
7/ due to characteristics not possessed by
 any other battery, ie: Lifetime service,
constant voltage during discharge, ex-
treme temperature ranges, discharges in
any position, compact, high discharge
[ rates, no corrosive fumes, not harmed
| by storage, overcharging and freezing.
[ Cells are 1.25 V. each. Combine these
. cells in series to required voltage for
replacement of any battery-operated
. equipment (within discharge limits—
150 amps on this cell), using dry or
storage batteries where portability, de-
> pendability, constant voltage, high
current drains, and ruggedness are requisites. Size
4" H. x 2%” W. x 11/16” T. Wt. per cell 1% Ibs.

g

Used, as received from Govnmt. $ .97 ea.
Used, checked for cracks & electrolyte restored $1.49 ea.
Brand new cells ... ... ... ... .95 ea.

Include postage with order

We have other cells of greater Amp. Hr. capacities for
motor starting, etc. in stock. Send for free list.
GUARANTEE: All checked & new cells are guaranteed or
your morey back.

RECEIVER- TRANSMITTER RT-11A/APN-12

160-230 Mc.
with vernier
tuning of osc.
Turret 8 channel
tuner motor
driven with nice
gear head type
motor. With fol-
lowing tubes:
2C26A, 5RAGY,
2X2, 8—6AC7,
2—68L76T, 2—
6AKS5, 9002,
6E5, and 6H6,
(tubes alone
worth more than
our price). Also
has small squir-
rel cage blower
and other parts.
Used. Ship. wt.
approx. 60 Ibs. Size 113" x 121" x 12”. Used $7.95

RECORDER MOTORS—NEW —$2.95 ea.
Regular list $15.75

General Industries 115 V. 60
cycle, heavy duty, 4 pole,
shaded pole induction motor
for replacement on practically
all wire, tape, & disc recorders.
1/70 H.P. free speed 1740
RPM. Max. running torque 11
oz. in. Size 23%” W. x 2%" x
214", 3/16” shaft extension
both sides. RCA part 40700-01
or 02. Quantity prices 1000 or
more available on request.

L4 H.P. GEAR HEAD MOTOR—$19.50

115 v. 60 cycle single

phase
Internal limit switch may
be adjusted by screwdriver
for 3—90 turns of 147
shaft. Qutput 163 RPM.
14" keyed shaft 114" long.
Mfgd. by Franklin Electric
for use on hospital equip-
ment at a cost many times
this price. Qutput shaft may
be positioned either hori-
zontal or vertical. Ideal for
door openers or other uses.
Reversing switch for foot op-
eration available for $7.50
addn.

Send for free pamphlet
ESSE RADIO CO.
368 S. Meridian St

Indianapolis, Ind. 46225
Dept. RE4
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FM/TV Antennas
(continued from page 37)

Figure 3 shows the response of a
typical Yagi. Notice that, within chan-
nel 6, the response tilts by more than
5 dB. This generally causes no prob-
lem on black-and-white TV. On color
TV, however, the story is quite differ-
ent. Not only is the color subcarrier
attenuated, but the respose tilt causes
changes in phase relationships. Since
color is detected in phase, this results
in color distortion.

A couple of years ago, the log
periodic antenna was popularized by
JFD and the University of Illinois.
Admittedly, the log-periodic does not
provide as much gain as the Yagi
(dollar for dollar or using a given
amount of aluminum) but it is far
superior to the Yagi in flatness—so es-
sential to color TV reception. Fur-
ther, engineers have overcome the
problem of side lobes in the 3/2 wave-

14
H I
il IR
3 AH a ~H
GAIN IN DB
OVER 2 =di | A
DIPOLE 4 % e ] ! | ___[_H__r
2 i 1T
234I5|6] 7891011213
CHANNEL

Fig. 3—Older antenna response was not
flat; they do poorly with color sets.

length mode by “V”-ing the elements
and by other ingenious methods.

Most major manufacturers now
offer log periodics. (One exception is
Gavin: they claim to have modified the
basic Yagi to provide flatness and elimi-
nate side lobes without sacrificing
gain.)

A third factor in choosing anten-
nas—and one that is often overlooked
—is construction, If you wish to avoid
damage brought on by wind. snow, ice,
corrosion, etc., be on the alert for poor
construction and structural defects.

How heavy are the elements?
(Generally, the heavier the better.)
Do the clements make solid contact
when they’re snapped into place, or can
they be wiggled around? (Elements
that vibrate in the wind may make and
break contact. producing jumpy pic-
tures.) Are the elements reinforced?
(Unreinforced elements may break off
in the wind.) Are insulators solid and
nearly indestructible? Are the clements
protected by a corrosion-resistant coat-
ing? On larger antennas, are solid
boom braces used?

The antennas shown here are only
a sample of what’s available for TV

and FM reception. R-E
90 RADIO-ELECTRONICS
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TRY
THIS
ONE

MORE PEP FROM INTERCOM REMOTES

Most intercoms don’t work too
well when the lead to the remote station
is more than 200 feet long—even when
you use heavier gages of wire. This is
because leads are run at voice-coil im-
pedance and the drop in the line is ex-
cessive. You can overcome this prob-
lem of low signal and poor signal-to-
noise ratio by running a 500-ohm line to
the remotc. I used this method in wiring
an inexpensive intercom. Now, the sig-
nal is loud and clear over a I'2-mile
loop of No. 19 twisted pair.

I obtained a pair of 500-ohm line-
to-voice-coil transformers. I mounted
one on the master station with its low-
impedance winding connected across
the output terminals, and the other on
the remote with its low-impedance
winding connected to the speaker voice
coil. The twisted pair connects the two
500-ohm windings.—Cecil Beeler R-E

WORLD'S
FINEST

ERSIN

MULTICORE

onLY 696

BUY IT AT RADIO-TV PARTS STORES

MULTICORE SALES CORP. WESTBURY, N.Y. 11590
Circle 139 on reader’s service card
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Build A Voltage-Step Box
(continued from page 55)

have the same arrangement with the
transformer primary leads transposed.
The voltages are now in phase and we
have a series-aiding conncction, so the
line voltage is increased.

In the center position, the trans-
former primary is shorted. If the short
is omitted, the line-voltage regulation
will be degraded. Provided with a short
to reflect into the power line, the trans-
former acts as if we had actually
shorted its secondary winding rather
than its primary.

A nonshorting (break-before-
make) switch is required for S2. A
shorting or break-after-make switch
will blow fuses by shorting the power
line while going from one position to
the next.

The Voltage-Step Box produces a
step of 6 to 7.5 volts, depending upon
load. This is about a 5% change, which
is suitable for drift and stability testing.
Most electronics gear is rated to work
properly within #+10% of correct
voltage, which could be obtained by
using a 12.6-volt filament transformer.

Using: the Voltage-Step Box

The box takes a standard cheater
cord, and accepts normal two-prong
line plugs. It goes in the power line of
the device under test, as shown in Fig.
2. Allow a half-hrour to an hour warm-
up at normal line voltage.

Stepping the voltage up or down
will cause drift, and there should be an
‘opposite drift when the voltage is
stepped the other way. Since the volt-
age changes by the same amount for
each test, the drift can be measured in
cycles, volts or other units per step.

If the cause of the drift is not im-
mediately obvious, closer observation
of its rate should provide a useful hint.
For instance, if the drift occurs im-
mediately after the voltage step and is
completed within a few seconds, the
circuit must be responding to a change
in dc supply voltage.

A vacuum-tube device may ap-
pear stable after a voltage step, and
then commence to drift. The drift goes
on for a minute or two. In this case the
drift is due to changing tube charac-
teristics following a change in heater
temperature.

And the slowest drift is that due
to chassis temperature change. Tem-
perature stabilization takes time, gen-
erally a few hours. And because the
line voltage tends to vary on a similar
scale, temperature-change drift tests
require a stabilized power source. R-E
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World’s
Number
One
Trusted

Name
Brand

2,045 S5 840

1'¢
AL

)

3

X)

)

. @ VOLUME CONTROL & CONTACT RESTORER
. @ TUNER-TONIC with PERMA-FILM
. @ EC-44 FOR ELECTRICAL CONTACTS

s © @ TAPE-RECO HEAD CLEANER

% @ FRIGID-AIR CIRCUIT COOLER

All Guaranteed Non-Flam-
mable, No Carbon-Tet, Non-
Toxic & Won't Affect Plastics
The Only Brand Perfect For
Color TV and Black & White
FREE extender assembly for pin-
point application supplied with
ALL NO-NOISE PRODUCTS.

Etectronic §hemical {orp.

813 Communipaw Ave. / Sersey City, N. 5. 07304

50

SIS %

« Awie T

| gLECTRONICS

- !°f-|‘—‘f"° NEW 1968
CATALOG
518
PAGES
SAVE oN:
* Famous Knipht.x:
© Stere:sm.r;:'gm Kits®
TOP SAVINGS ON * Tape Recorders, Tape
THE BEST IN h gﬂ 2-Way Radios
ELECTRONICS alkie-Talkjes

* FM-AM & am Radios
: Shortwave Receivers
Portable Ty
. Phonographs
¢ Amateyr Gear
:Anten:oms & PA
utomoti i
* Test lnst:mit::mmu
: TV Antennas & Tubes
- Power Tools, Hardware
: Tubes, Transistors
Parts, Bamries, Books

FOR EVERYONE
Shop by mail and save at
Allied, world's largest
electronics headquarters,
Hundreds of
money-saving values.
NO MONEY DOWN.
Up to 2 years to payl

MAIL COUPON
BELOW

®e000000000000p000000TY

ALLIED RADIO, Dept. 2D
P.O. Box 4398, Chicago, lil. 60680

NAME (Please Print)

ADDRESS

CiTY

STATE zip
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IC AND RECEIVER SALES—
The Electronic Industrics Association—
reports that the sale of integrated cir-
cuits climbed 58% during the first 10
months of 1967. In receiver sales, EIA
reports total number of radios during

first 9 months of 1967 at nearly 29
million (of which 55% were im-
ported). Of this total, 28% were FM
radios. During the same period, slight-
ly more than 8 million TV receivers
were sold.

LECTRONIC

The Nation’s in-
creased demand

. for Engineers,
Elactronic Technicians,

all time high. Heald Graduates are in demand for

Preferred High Paying Salaries. Train now
for o lucrative satisfying lifetime career.

R
$HAL,, |
Stir 1863 |
Ly vl |
) |
(Lgé’ |
1243 Van Ness Avenue |
San Francisco, California !

Engineering-Technicians

Bachelor of Science Degree, 30 Months

[ Radio-Television Plus Color Technician (12 Months)
[[] Electronics Engineering Technology (15 Months)
[[] Electronics Engineering (B.S. Degree)

Radio TV Technicians is at an [] Civil Engineering (B.S. Degree)

Write for Catalog and Registration Application.

Your Name «eeesuereneinn S iaeesseiBgeinesenonme
Address c.eiieenn.
CHY voonoeeeoncnionssieme e 0000000
State ......

Save Two Years’ Time

[ Electrical Engineering (B.S. Degree)
[ Mechanical Engineering (B.S. Degree)

[J Architecture (B.S. Degree)
(36 Months)

Approved for Veterans
DAY AND EVENING CLASSES

New Term Starting Soon.
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WRECKING YOUR TV . ..

Inrush surge currents at ‘Turn-On’ destroy
more TUBES, RECTIFIERS, and CAPACITORS
than all other causes . . .

EFFECTIVE, AUTOMATIC REDUCTION of the
punishing inrush currents is immediately pro-
vided by the . . .

WUERTH SURGISTOR=

n7v.
. AC-DC
WUuERTH
SURGIS T 41007
unnn.::nv : AO inug,,
Watts Wuerth Workman G-C Price
Range No. No. No. List
100-275 4100-2 A2068 25-804R 2.15
250-400 8050-4 A2069 25-896R 3.25
300-500 8035-5 Al773 .65
450-650 1025-6 SR 5.95
600- 850 1020-7 Nien 2 P’ 5.95
800-1200 1015-8 FH aja & 5.95
1170-1500 1010-9 - 595
Use SURGISTORS with your TV, Hi-Fi, Film

Projector, or any other device requiring inrush
surge current protection. SEE your distributor
or dealer TODAY. Or, send order direct to us
for prompt action.

WUERTH PRODUCTS CORP.
1931 Pembroke Rd., Hollywood, Fla. 33020
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NEW SEMICONDUCTORS

MICROMINIATURE ZENER DIODES

The 1N4460 through 1N4496
make up a series of thirty-seven 1.5-
watt Zener diodes featuring reverse
leakage currents as low 0.05 pA at 80%
Zener voltage at 25°C. The Zener volt-
ages range from 6.2 to 200 in steps con-
forming to EIA standard resistor values.

The hermetically sealed glass en-
velope is 0.085” in diameter and 0.1”
long with 0.8” wire leads. Maximum
power dissipation up to 4.5 watts is pos-
sible with suitable heat-sinking. The
data sheet on these Centralab diodes
(available from Semiconductor Prod-
ucts, Electronics Div., Globe-Union,
Inc., 4501 N. Arden Drive, Et Monte,
Calif. 91734) carries full technical
specifications and a nomograph for op-
erating at power levels ranging from
0.22 to 4.5 W.

NEW COMPACTRONS FOR COLOR
The 61L.G6 and 21LG6 are the lat-
est additions to G-E’s line of compac-
trons for color TV circuits. They are
beam-power pentodes, identical except

for heater characteristics and ratings.
The tubes, designed for use as horizontal
output amplifiers, have a very low knee

;llﬁu

¥y

voltage, high plate-to-screen ratio and
high peak-current capability. They can

[O5TE5T VALUES EVER

OFFERED’

FREE $1 BUY WITH EVERY 10 YOU ORDE

HEARING AID AMPLIFIER $1 D 2 — POWER TRANSISTORS Re- 51 D TRANSISTOR RADIOQ asst type 51.501“
D incl. 3 Tubes, Mike, ete. (as is) place 2N155, 2N176, 2N301, ete. good, bad, broken, as-is, potluck |L
- AG FUSES 12 AMP HYTRON POWER TRANSISTOR & TAPE RECORDER — assorted types §
|5)gpul;u'#g'pe with p(gla/%ls M 5000 $1 D H.V. replaces DS501, 2N173, etc. 1 D good, bad, broken, as-is, potluck .. 4 D
— SELENIUM RECTIFIERS 70 —BRASS FAHNESTOCK CLIPS TELEPHONE RECORDING DE- §
gsst. 65EKElE,N100m:|, 300ma, etc. . . s1 D popular w;»se :;.- SIZ@ 4t et iuaan s1 D VICE instant suction cup fit ..... 1 D
1 50 — ELECTROLYTIC CONDEN- 10 — SPEAKER PLUG SET CRYSTAL LAPEL MICROPHONE B Q¢
ZERS 25mfg-6v, 1op quality . ’E . 51 D deluxe type, 2 conduetor . 5 e $1 D high impedance. 200-6000 cps . 59 D
10 — 7 TAPE REELS $
1 — MIXED DEAL “JACKPOT" 10 SETS — DELUXE PLUGS & $ 4 D
[ C?)Edensers. Resistors, Surprises . . S]- D JACKS asst. for many purposes .. 1 D all you want, while they last . 1
100 — ASST. TUBULA ON-
4 — TOGGLE SWITCHES $q|[] 10 — SETS PHONO PLUGS & $q I M, LB LRl s | [
SPST, SPDT, DI'ST. DPDT . ..... PIN JACKS RCA type .........
10 — TRANSISTOR RADIO EAR- $
10—ASSORTED SLIDE SWITCHES 51 D 10 — SURE-GRIP ALLIGATOR 51 D PIECES wired complete with plug 1 D
D SPST, SPDT, DPDT, ete. «...uu.. CLIPS 2” plated .........u..u. o
r $15.00 RADI PARTS “‘JACK- 51
_ g 50 — RADIO & TV SOCKETS $4 |- POT’* handy assortment ........
[ ] ?’SACKEPXOP'F’BLMSE]N‘[I‘ERI'O?' ﬁglll;ses $1 D all wype 7 pin, 8 pin, 9 pin, etc. 1 D
[—I 3‘—}:/2 N&E(}? \g?lUME CONTROLS 51 t
15 — ASST. RADIO ELECTRO.- 51 50 — ASSORTED PRINTED CIR- 51 LZd B Eo shatUEELEEELELY 1
D LYTIC CONDENSERS - -------- D CUIT SOCKETS best types ...... [j 50 — TUSE CARTONS (colored) 51
—| 15 — ASST. ROTARY SWITCHES $q /(] 100 — STRIPS ASSORTED SPA- $9 aesgniedjsizesion. PopulariTubes LL ]
L, all popular types $20 value ..... GHETTI handy sizes ........... D 10 — ASSORTED TUBES $1
- T. DUAL CONTROLS 100 — ASST. MICA CONDEN- S Radio, Television and Industrial .. I
fzcg RadAié,sTv, Hi-Fi, Ste:qen, ete. 51 D SERS some in 5% ... ... .... 1 AT ERtca R URER T l'
= ERS 10 — ASSORTED VOLUME CON- $ [J Top ‘Standara  Bran 12BAG, §
lsladio{\s'rsVOaRJdEen.tl;ﬁsA:r’:alec.)B.N.\. oo $1 D TROLS less switeh .. ... vvnns 1 12BE6, 12AV8, 50C5, 35W4 ... 2 D
1 — AUDIO OUTPUT TRANS- 7 — ASSORTED VOLUME CON- $ 3 — TOP BRAND 35W4 TUBES $ 1
ol e c. e, g 1L | T i R i s AN 10 10
IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at minimum cost.  N&ME reereevnernnerrinernnrreansenreenens
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter  sqaress +...oovverrnrennnn e

R Only applies
to ’$1'' Buys

F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping.

Tearsheets will be returned as packing slips in your order, plus lists of new offers.

FREE GIFT WITH EVERY ORDER

10 — STANDARD TRANSISTORS 51
NPN & PNP 2N404, 2N414, etc,

10—-ASSORTED DIODE CRYSTALS $1
1N34, 1N48, 1N60, 1N64, ete. ..
1

*1

50 — ASSORTED MYLAR CON.
DENSERS popular selected types

3 — TOP BRAND SILICON REC-
TIFIERS 1 amp, 1000 PIV

100 — ASST V4 WATT RESISTORS

stand. choice ohmages, some in 59

100 — ASST V2 WATT RESISTORS

stand. choice ohmages, some in 59

70 — ASST 1 WATT RESISTORS

stand. choice chmages. some in 5%

35 — ASST 2 WATT RESISTORS

stand. choice ohmages, some in 5%

50 — PRECISION RESISTORS

asst. list-price $50 less 9800 ..
20 — ASSORTED WIREWOUND
RESISTORS, 5. 10, 20 watt ....

5 — PNP TRANSISTORS

general purpose, TO.5 case

5 — NPN TRANSISTORS

general purpose. TO-5 case ......

50 — ASST. DISC CERAMIC
CONDENSERS popular numbers .,

Cost of

goOdS . .....4.0.., ..
Shipping
estimated
TOTAL

Please specify refund on shipping overpayment desired: [] CHECK [J POSTAGE STAMPS [J MERCHANDISE (our choice) with advantage to customer

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024
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AND MICROCIRCUITS

be used in circuits with shunt or variable
bias type regulation and B-+- supply
voltages from 240 to more than 400.
The low voltage minimizes snivets with-
out having to apply special voltages to
the beam plates.

The 21L.G6 has a 21-volt, 0.6-am-
pere heater while the 6LG6 has a 6.3-
volt, 2-ampere heater.

MATCHED-PAIR SILICON FET'S

Each TIS68, TIS69 or TIS70 con-
sists of a pair of mutched N-channel
epitaxial planar silicon field-effect tran-
sistors. Each pair is supplied with a
mounting clip.

These Texas Instruments plastic-
encapsulated transistors have the fol-
lowing absolute maximum ratings at
25°C: Drain—gate voltage, 25; reverse
gate—source voltage, —25; continuous
forward gate current, 30 mA; dissipa-
tion up to 25°C free-air temp:., 360
mW.

The type number is determined by
the matching within the triode pair. For

example, the gate—source voltage dif-
ferential (when Vs is 15 V and 1, is
S0 pA) is 8 mV, 16 mV and 32 mV for
the TIS68, TiIS69 and TIS70, respec-
tively. Other pertinent data can be ob-
tained from Texas Instruments, Inc.,
Semiconductor Components Div., P.O.
Box 5012, Dallas, Tex. 75222. R-E

“The hard part of this job is trying to

keep up with all the advances in the field.”

Important E & E Books

AMATEUR RADIO INCENTIVE

I.ICENSING STUDY GUIDE

by Robert M. Brown,
K2ZSQ/W9HBF, and
Tom Kneitel, KZAES.
Fully explains the new
incentive licensing
- which affects both new-
comers and old-timers.
Covers all the new FCC
Regulatlons and band allocations. Includes
multiple-choice questions and answers (as
close to actual FCC exams as possible) cov-
ering the new Advanced-Class, and the
modified requirements for the Extra-Class
exams. Also includes sample exams for
Novice, Technician, Conditional, and Gen-
eral-Class licensing. 160 pages; 5% x 84”.
Order EE-050,0nly. .. ... .. $2.

17th EDITION OF THE FAMOUS
RADIO HANDBOOK

Tells how to design,
build, and operate the
latest types of amateur
transmitters, receivers,
transceivers, and am-
plifiers. Provides ex-
tensive, simplified theory on practically every
phase of radio. 832 pages.

Order No. EE-167,0nly. .. .. ... .. $12.95

Order from your electronic parts
distributor or send coupon hejow.

hat

.,‘;‘*«\

. EDITORS and ENGINEERS, Ltd. )
! P.O. Box 68003, New Augusta, Indiana, Dept. I
| Ship me the following books: REE-48 |
I [0 No. EE-050 [ No. EE-167 $ encl. )
| Name__ , :
| Address }
[TV
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CANADIANS: Ordering is easy — we do the paperwork — try a small order

SARKES TA ZIAN Tv UTOR 212" — 225 ..8 5§ 7' —2400° | .. .$1.59
_ R TUNER 41mc— |som == coup
@ , ¥ E :’:: iB SECTIONS 3~ 225 a7 7" —3600° . ... =78
Latest Compact Model— for all 41 mec TV’s. |- Slacsonted Unitalmo 3 300'.. .24 CASSETTE 60 minutes 1,00
NEW-—MONEY BACK GUARANTEE | o AT [ied  with oire 3 — 600’ o CASSETTE 90 minutes | 8§
Parallel filament $7.95 4 :mhﬂn': LSORvaluablepastay 5,,4 B o 4 CASSETTE 120 minutes 9 49
COMPLETE with Tubes & Schematic g Incl, — Transistors — 600°.. .52
95 .,‘—_ Condensers, Resist. 5 — 900 .. 67 214" TAPE REEL
o B - . Heat Sinks, DI- 2" TAPE REEL . . ... .04
Same TUNER as above (series fil.) 7 9] éﬁ'ﬁ odes, Ete, 5 —1200° .. .86 3"  TAPE REEL 05
= et 8 tor ¥1 57 —1800°.. 129 3Va” TAPE REEL ... .. 06
STANDARD TV TUNER 21 me 95 — 7Y —1200° .. 69 5"  TAPE REEL ... 12
Popular type for many TV's 7 e === 100 tr $10 79— 1800° .. .99 77 TAPE REEL a1
— . HARDWARE KIT $ 2—G.E. PIECES OF EQUIPMENT § $15.00 TELEVISION PARTS $ 110° FLYBACK TR
D :corg(\)vs. rﬁx?ss,rwa':hers, rivets, etc. 1 D stacked with over 200 useful parts 1 D “*JACKPOT’ best buy ever ..... 1 RCA ‘,\ ® ANSFORMER
- Ve scooped the Market
— ASSORTED HEX NUTS $ — . 40 — ASSORTED TV KNOBS $ : Latest type — standard
] g(}ge, 4/450. 5/40, 6/32, 8/32 .. 1 O :‘vion 6?65' gr':;f rzorni'gfsuses i S1 ) all standard types, $20 value . ... 1 ;‘2‘;‘5‘ ldle:l ':V st .
T NERS asst. all new standard § Coll produfes om\:vrff
250 — ASST. SOLDERING LUGS $9| — 20 _ ASST. PILOT LIGHTS YATUNERS ool gnergRand s 1 ) assuring ndequate width
best types and sizes ........... 1 L #44, 46, 47, 51, etc.L!g ........ 51 D o g Getaig qggoaanos \IHCI Schematlc1Diav;ram
M TV TUNERS asst. all new standard § #pplication for any TV
[] BOmith: W0 SFEWE 31| 50 — ASSORTED #3AG FusEs sq [ maxes. meiuoing Tuves 3 4 List price 513.90
pobPular ampere ratings ......... TV TUNERS VHF/UHF an o S ) $3
250 — ASST. SELF TAPPING 51 D standard makes, including Tubes . 4 SRS . %
[] SCREWS #6, #8, ete. vnverore WIRE “JACKPOT" good variety $] 109% off in lots of 3
ASST. 6/32 SCREWS  § [ 5T s NI coRting
0 — . SOLDER 40/ top qualty .....
(] 238 750 6732 HEX NUTS -« - 1 [] 45,50 HANKS HOOK-UP WIRE $q g §7] Lo TV DERLECHON vaRE )
s assorted colOrs . .......i.....0 r 100 — ASST. RADIO KNOBS 51 for all type TV's incl schematic
150 — ASST. 8/32 SCREWS 1 L all selected popular types .......
[:] 0—8/32 HEX NUTS .. r 100° — SPOOL SPEAKER WIRE “2 a5
Aplss ==/ [ 2%ond, mint b Gheert 101 waes . “L|—) 50 — TUBULAR cONDENsERs sq [ []  COMBINATION SPECIAL
150 — ASST. 2/56 SCREWS  $9 o e SRS TSRO HL ‘ plus 110° DEFLECTION YOKE
D ~2/56 HEX NUTS .- .. I 500 — ASSORTED SCREWS =
2ndfil 5052 l:] 6/32, 8/32, 5/40, 4/40, Etc. 50¢ E] 3—ELECTROLYTIC C,ONDEﬁsERS 51
most popular number 50/30—150v o
150 — ASST. 4/40 SCREWS 1 = o T A CEe e 52
[] and 150—4/40 HEX NUTS - ... [] 50 — ASST. TERMINAL STRIPS §$9 [7] CHAPT ZU DI MITZIA “JACK- . €
all types, l-lug to 6.Jug ........ POT’’ double your money back
) 150 — ASST. 5/40 SCREWS  $1 not completely satisfed - -+ -ox .- $1|[) 20° TV DEFLECTION YOKE 59
and 150—5/40 HEX NUTS .... [[] 25 - INSTRUMENT POINTER  sq 5~ 1F. COIL TRANSFORMERS §
500 — ASSORTED RIVETS $1 KNOBS setected populariiyres o o[ o o enatator, Hatios. 21 1| 70° FLYBACK TRANSFORMER ~$9
D most useful selected sizes ...... D 3 _ co- AX CONNECTORS S1 R — 5 for all type TV’s incl schematic
§O-239 - - [ - 1 . o TION
D 500 — AfS?ORlTE‘[:dwiASHERS $1 L FORM Sub.min for Trans Radios T Z)O 'I;IV tDEFLES 1 : 1Y°x'1(E " $2
most useful selec sizes ., .... . = T a ype 's nel schemalic
2 — CO AX CONNECTORS $ 32 — TEST PROD WIRE
[] 100 — AssT. RUBBER BUMPERS $q)- PL2SY 1 [ 2oume quatity, red of blaek - ... $1| 20 — ASSORTED TV COILS 1
for cabinet bottoms & other uses .. L L.F. video, sound, ratio, etc. ....
D BONANZA “JACKPOT* not gold, D CLEAN UP THE KITCHEN “*JACK-
D 100—-ASSORTED RUBBER GROM- $1 not ofl, but a wealth of Electronic Ss POV ____ Big Deal $1 D 100° — TV TWIN LEAD-IN WIRE 51
METS best sizes . .......... It M y-Back-g: antee g only one to a customer ........ 300 ohm, deluxe heavy duty, clear
APRIL 1968 93
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NOTEWORTHY
CIRCUITS

PREVENTING CW KEY CLICKS

Cathode-keying in the final ampli-
fier is the simplest and most common
method of keying CW transmitters. In
most circuits, the abrupt cutoff of cath-
ode current on the “break” produces
key clicks and heavy arcing which pits
and wears away the key contacts. Writ-
ing in The Indian Radio Amateur,
VU2JN describes a key-click filter that
softens the “break” and eliminates arc-
ing across the key. The circuit is shown.

When the key is up Cl, a 2-uF pa-
per capacitor, is charged to the key-up
cathode potential-—around 200 volts for
a rig running around 500 volts. As the
key is closed, the tube starts to conduct
and C! discharges rapidly, but not in-

stantly, through R1. When the key is re-
leased, cathode current does not cut off

FINAL
RF AMPL

abruptly. Instead, it continues to flow
through D1 and C1 charges to the level

CHOOL DIRECTORY

distinguished graduates

hold important engineering and business admin-
istration posts throughout U.S. Professionally-
oriented college with outstanding placement
record. Four-quarter year permits degree in
three years. Fine faculty. Modern labs, Small
classes. 300-acre campus. Accredited.
Approved for vets. Modest costs. En-
ter June, Sept., Jan., March. Feor
Catalog, write Admissions Director.
TRI-STATE COLLEGE
2448 College Avenue, Angola, Indianas 46703

ELECTRONIC
- TECHNICIANS!

Raise your professional standing
and prepare for promotion! Win
your diploma in

ENGINEERING
MATHEMATICS

from the Indiana Home
Study Institute

We are proud to announce two great
new courses in Engineering Mathemutics
for the clectronic industry.

These unusual courses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
to thousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to ap-
preciate them!

NOW you can master engineering
mathematics and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you order your lessons on a
money-back guarantee.

In plain language, if you aren’t satis-
fied vou don’t pay, and there are no
strings attached. R

Write today for more information and
your outline of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE
Dept. RE-4, P.O. Box 1189, Panama City, Fla. 32401 |

Learn Electronics for your

SPACE-AGE EDUCATION
at the center of
America’s aerospace industry

No matter what your aerospace goal,
you can get your training at Northrop
Tech, in sunny Southern California.

COLLEGE OF ENGINEERING.
Get your B.S. degree in engineering in
just 36 months by attending classes year
round. Most Northrop Tech graduates
have a job wuaiting for them the day
they’re graduated!

A & P SCHOOL. Practical expericnce
on real aircraft. One-year course pre-
pares you for F.A. A. A&P certificate.
WRITE TODAY FOR CATALOG.

NORTHROP INSTITUTE OF TECHNOLOGY
1199 W, Arbor Vitae, Inglewood. Calif.

SIS

Y memom s>

7,
.
»

GET INTO

ELECTRONICS

V.T.1. traintng leads to s&uccess as
technictans, tield engineers, specialists
in communications, guided missiles,
computers, radar and automation. Basic
& advanced courses in theory & labora-
tory. Electronic Engineering Technol.
ogy Electronic Technology curricula
both available. Associate degree in 29
maos. .5. also obtainable. G.I. ap-
proved. Graduates in all branches of
electronies with major comnanies. Start
Sept.. Feb. orms. campus. High
school graduate or equivalent. Catalog.

VALPARAISO TECHNICAL

INSTITUTE
Dept. C, Valparaiso, Indiana 46383

LEARN TECHNlCAD
WRITING

for prestige, high pay,
advancement

WRITE YOUR WAY TO SUCCESS. Elec-
tronics, aerospace, glamour industries need
trained writers now. Technical Writing is one
of the highest paying careers NOT requiring
coliege, The demand for trained writers is
growing with thousands needed n all areas.
ATWS WILL TRAIN YOU AT ROME AT
LOW COST. ATWS home training is fast mov-
N ing, fascinating. easy-to-follow. Includes
everything you need to become a top-noteh Tech Writer. Low cost. Send loday
for free career book and sample lesson. No salesman will call. APPROYED
FOR VETERANS.

AMERICAN TECHNICAL WRITING SCHOOLS, Depr. RE-48

5512 Hollywood Boulevard, Hollywood, California 90028

Circle 127 on reader’s service card
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determined by R2. This gradual cutoft
of cathode current suppresses arcing
and provides clickiess “break” on dots
and dashes.

FET AUDIO BANDPASS FILTER

CB, amateur and two-way business
radiotelephone communication is most
intelligible and less susceptible to inter-
ference when the audio bandwidth is re-
stricted to a range of about 300 to 3000
Hz. Usually, the required bandpass is
obtained by using small coupling capaci-
tors to attenuate the lows and an L-C
low-pass filter to roll off the highs. This
type of arrangement (passive) has in-
sertion losses which must be overcome
by additional amplification.

Break-In, a New Zealand amateur
radio magazine, carried an article by
ZL2APC describing an FET audio

INPUT

( .90|5} (MPF |03\ 8
>

10K

100K ¢

DRAIN
SOURCE

GATE

Fig. !
bandpass filter (response down 6 dB at
380 and 3200 Hz) that he recommends
for shaping the audio response in com-
munications receivers and in phasing-
type SSB transmitters.

008 L

- /'\’<{(Hz

24 7.8 kHz

30 OkHz

36

42
|

100Hz 300

500

The ZL2APC circuit is shown in
Fig. 1 and its response in Fig. 2. The
circuit consists of high- and low-pass fil-
ters combined to provide the required
bandpass characteristic. The two tran-
sistors are used as source followers.
Gain is unity at 1 kHz and drops off
sharply on both sides as indicated by the
curve in Fig. 2. The transistors are Mo-
torola MPF103 n-channel FET’s. Fair-
child p-channel 2N4360 FET’s may be
substituted if you reverse the power sup-
ply polarity. R-E
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MARKET

PV SALE PIV SALE PIV SALE
50[] .05 800 .19 1800 [] .87
100 [0 .07 1000 [] .31 200000 1.45
200 (] .08 1200 [] .44 3000[] 1.8
400 [ .11 1400 [0 .62 4000 [ 2.30 !
600 (] .16 1600 [ .72 — —
“SILICON POWER DIODE STUD MOUNT”
PIV_|_3A 6A 12A | 50A | 100A | 1604
s0 | .o7 .18 .22 .50 85 | 2.25
100 | .09 .24 .29 73 {105 [ 265
200 .15 .37 .48 1.23 1.60 3.50
400 .19 .48 .68 1.45 2.50 4.25
600 | .28 .72 | .95 | 1.75 | 3.75 | 6.50
800 .38 .87 1.15 2.20 —_ o
GENERAL WANTED 1000 | .53 | 1.10 | 1.40 | 2.60 =~
“SCR” SILICON CONTROLLED RECT “SCR”
7 16 25 7 16 25
CONVERT ANY TELEVISION to sensitive Big- QUICK CASH . . . for Electronic EQUIPMENT, PRV AMP AMP AMP|_ PRV __AMP__AMP__AMP
Screen Oscilloscope. Only minor changes re-: COMPONENTS, unused TUBES. Send list now! so .45 .60 .70 400 1.60 1.85 2.10
quired. No electronic experience necessary. |- BARRY, 512 Broadway, New York, N.Y. 10012 100 .65 .85 1.00| 500 1.95 235 2.50
lustrated plans $2.00. RELCO-A25, Box 10563, 212 WALKER 5.7000 ’ 200 .95 1.20 1.30| 600 2.35 3.50 3.75
Houston 18, Texas — - 300 1.25 1.45 1.70| 700 2.75 4.25 -
FREE ELECTRONICS (new and surplus) Parts  senied: Good POWER TRANSFORMER for OS/ SPECIALS! SPECIALS!

catalog. We repair multimeters. BIGELOW  Route 1, Fayetteville, Pa. 17222

' 2 : STUD RECTIFIER |N1555
ELECTRONICS, Bluffton, Ohxo 45817 - Limited quantity. $5.10 ea. 10 for $45.00
BACK- |SSUES Electromc, Scientific Magazines. 100 Different Precision Resistors
SEMCO Box 130 Roxboru, Quebec, Canada 1—1—2 Watt 14%—1% TOL $1.25
HOLSTER KIT (including: Cowhide, Buckskin, Asst transistor Kit. P.N.P.—H.P.K.
Thongs, Lacing. Tools, Patterns): $5.00. LEATH- ELECTRONICS All pop fypes.

ERCRAFT, 1720-2 Nogales,
fornia 95838

TRANSISTOR RADIOS REPAI;‘\’ED. WTite for de-
tgaz)i(I)sG.OTRANSERVICE, Box 503, Marietta, Georgia

MONEY—SPARE TIME OPPORTUNITY—WE
PAY CASH FOR NOTHING but your opinions,
written from home, about samples of our
clients’ products. Nothing to sell, canvass or
learn. NO SKILLS. NO EXPERIENCE. Just hon-
esty. Details from: RESEARCH 669, Mineola,
N. Y. 11501, Dept. LN-21

Sacramento, Cali-

26/USM-24 Oscilloscope. RALPH TOLBERT,

BARGAINS in Canadian Efectronic equipment
and surplus. Send $1.00 for giant catalogs.
ETCO, Box 741, Dept. R, Montreal, Canada

TUBES. “Oldies”, latest. Lists free. STEINMETZ,
7519 Maplewood, Hammond. Indiana 46324

RECEIVING & INDUSTRIAL TUBES, TRANSIS:
TORS, All Brands—Biggest Discounts. Techni-
cians, Hobbyists, Experimenters—Request FREE
Giant Catalog and SAVE! ZALYTRON, 469 Jeri-
cho Turnpike, Mineola, N.Y. 11501

SILICON RECTIFIER SALE
IMMEDIATE DELIVERY

FULLY GTD NEWEST TYPE
AMERICAN MADE FULLY TESTED

1 AMP TOP HAT AND EPOXIES

Westinghouse 160 AMP, 500 PIV SILICON HI-POWER

100 for $2.95 500 for $9.95
computer Grade Condenser 15,500 MFD
12 VDC American Mfg. .75 ea.
NEW DIODE KIT ALL POPULAR TYPES
IN34, IN34A, IN48, IN6O, IN64 etc. 100 for $ 4.00
BEST QUALITY 500 for $15.00
Money 8ack guarantee. $2.00 min. order. Include

additional $ for postage. Send check or money
order. C.0.D. orders 25% dawn.

Warren Electronic Components

230 Mercer St., N. Y., N. Y. 10012 @ 212 DR 3-2620
Circle 128 on redder’s service card

One-Year

Tubes 7are~néw ap, used afid" so_ mdrked,

Guaranteed

Lab-tested. Individually. Boxed. Branded and Code Dated.

6BA6 6SN7  6X4 12AD6 12BE6 125Q7 77
1B3 3DG4 6ACT  6AT8 6BCS5 6BQ7 6CG8  6EM5  6Q7 65Q7  6XB 12AE6 12BF6  25L6 78
1J3/1K3 5U4 6AG5 6AU4 6BD6  6BZ6 6CM7  6F6 654 6SR7 7A7 12AF6 12BH7 2526 84/624
5 5us 6AK5 6AU5 6BG6  6C4 6CZ5 6GH8 6SA7  6U7 7A8 12AT7 12BL6 35W4 5687
L4 5v4 6ALS 6AUS6  6BJ6 6C6 6D6 6H6 6SH7  6U8 7B6 12AU7 12BY7 3523 6350
174 5Y3 6AN8  6AV6  6BL7 6CB6 6DA4  6)5 65)7 6V6 7C5 12AX7 12C5 50L6 6463
U4 6A6 6AQ5 6AW8 6BN4  6CD6  6DES 6J6 6SK7 6W4 7N7 }%gég 12CAS5 %; 7044
6BN6

IF NOT SHIPPED. IN- 24 HRS.

TRANSISTORS . | rrvsice & sucessare e f TUBE CARTONS
\ os anELECTRONIC EXPER HIGH GLOSS  pep & BLACK With Built in
rer [FAIRCHILD CLAY COATED Diagonal Partitions
TUBE f} SEMICONDUCTOR FOR PRICE PRICE
700 TusEs on mone, | FOR—RADIO—TV—HI-FI—REPAIRS size |Tuse {PER 10 |PER 100
30¢ rer rune | ST P AR
‘ - MIN. | 6AUG .29 2.59
2 TSR R e GT. |6SN7| 39 | 349
. B et LG.GT [5U4GB| .59 5.29
U With! every $10 Order s Both above ¢ G. |su4G| 89 [ 799
courses .

all purpose
ELECTRONIC

CLEANER

Send for CORNELL'S NEW
1968 CATALOG!!!

2 per tube .’

(No Limit} from this [ist.

6AGS 6SN7 ' 89 =
s e PICTURE TUBES! C =
6Wa

6AU6  6J6

CORNELL

APRIL <2968

MANY NEW ITEMS

TERMS:

ORDERS OVER $5.00° Add 3c per tube shipping. Prepay in full
and avoid C.0.0. charges. Send $3.00 depostt on €.0.D. orders.
No 24 hr. Iree offer on personal checks orders.

ORDERS UNDER$5.00: Add 3c per lube shipping plus 50c handling.

CANADIAN AND FOREIGN ono:ns Add approximate postage.

Dept. RE-4, 4217 UNIVERSITY AVE.
SAN DIEGO, CALIFORNIA 92105

ora:
COMBINE VARIED IY(MS YO BHING VOUR ORDER OVER $5.00

Circle 135 on reader’s service card

95

WWW americanradiohistorv com


www.americanradiohistory.com

VMARKET
CENTER

Discharge IGNITION, PHOTOFLASH. Free cata-
:)cig”?arts, kits. TRANSPARK, Carlisle, Mass.

RADIO & TV TUBES 33¢ each. On year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calitornia 92105

MESHNA'S TRANSISTORIZED CONVERTER KIT
Converts car radio to receive police & fire. 35-
50Mc or 100-200Mc. (one Mc tuning) with sim-
ple step instructions $5.00. MESHNA, No. Read-
ing, Mass. 01864

GIANT JAPANESE ELECTRONICS CATALOG. $1.
3156%210639A Riverside, North Hollywood, Calif.

BRAND NEW TUBES. World’s lowest prices on
Radio, TV-industrial-special purpose tubes.
Write for free parts catalog. UNITED RADIO
CO., Newark, N.J. 07101

=“ARCTURUS” SALE=

e Tube bargains, to name just a few:

#6146 $2.95(#5725/6AS6 §9¢; #6AQ5 6i¢
for
#6360.. 3.50 |#5842/417A. .. ... 50 |#6BQ7 94¢
#6688. . 3 S50 #5847/404A . 2.50 #6CG7  59¢
#6939 SOF#IAXZ 49¢; 5 for 2.00 #616... 49¢
#7025.. 59 |#6K7. . 39¢;3 for .00 #6T8... 88¢
#7788. . 5 #IZBNG 59¢: 3 for (.49 #6U8.. . 78¢
#2D21.. .491#25L6 59¢; 3 for (.49 #I2AU7 59¢

» Tube cartons:
6SN7 etc.
ner 100. S5U4G size.
. Ohsolete tubes:
#i0v,
. 7 xnch 90 degree TV bench test picture tube with
adapnter. No ion trap needed. Cat. #7BP7. $7.99.
e Silicon rectifier octal-based long-range replace-
ment for 5U4, 5Y3, 5AS4. 5AW4. 5T4. 5V4, 5Z4.
With diagram. Cat. # Rect 1, 99¢ each.
e Silicon rectifier replacement, octal based. for 0Z4.
Cat. # Rect 2, 99¢ each.
o |0 silicon rectifiers.
Cat. # 330F, 99¢ each.
e RCA-110 degree flyback transformer, latest type.
Produces 10 KV. Includes schematic diagram appli-
cation for any TV. Cat. # BR-! §2.99.
e 5 transistor circuit boards containing up to 6
transistors, plus diodes, resistors, capacitors, etc.
Cat. # TBI10. 9%¢
o Needles: values such as # AS22 sapphire. 39¢;
diamond, 99¢
e Color yokes. 70 degree for all around color CRT's.
Cat. # XRC70. $12.95. 90 degree for all rectangular
19 to 25 inch color CRT’s, Cat. # XRC90, $12.95.
e Transistorized U.H.F. tuners used in 1965 to 1967
TV sets made by Admiral, RCA, Motorola, etc. Re-
movable gearing may vary from one make to another.
Need only 12 volts d.c. to function. No filament volt-
age nseeded Easy replacement units. Cat. # U.H.F.
567.
e Flyback transformer in original carten. Made by
Merit or Todd. Most with schematic drawing of unit.
Please do not request specific type. Cat. # 506. 99¢
each.
s Kit of 30 tested germanium diodes. Cat. # (100,
9

6AUG etc. sue.
size, $2.35 ner 100. SU4GB size.
.03¢ each.

#UX200,

$1.95 per 100.
$2.75

$1.69; #80. §1.20;

750 MA., 50 to 300 p.i.v.

99¢. .
Send for our free catalog listing thousands of
similar best buys in tubes. parts, kits. transistors.
rectifiers. etc. Orders under $5.00, add 50¢ handling
charge. Include 4% of dollar value of order for post-
age. Canadian postage $1.00 extra

ARCTURUS ELECTRONICS CORP.

502-22nd St., Union City, N.J. 07087 Dept. MRE
Phone: 201-UN 4-5568

TV CAMERA KITS for experimental and indus-
trial applications. Starter kits $18.95 up! Cata-
log free. ATV RESEARCH, Box 453-R, Dakota
City, Nebr. 68731

INTEGRATED CIRCUIT KITS; COMPUTER LOGIC
KITS; Others. Free catalog. KAYE ENGINEER-
ING, Box 3932-D, Long Beach, Calif. 90803

MANUALS for surplus electronics. List 15¢.
BOOKS, Box 804, Adelphi, Maryland 20783

PROXIMITY Switch. Detects nearness of human
body! Free information. ZONAR, 860 Reed,
Claremont North, Calif. 91711

SILICON metal $1.00/ounce. SELENIUM metal
3 grams $1.00. CATALOG of interesting projects,
plans, kits. 20¢. FRANKS SCIENTIFIC CO., P.O.
Box 156, Martelle, lowa 52305

BEGINNERS, BUILDER'S Giant Catalog—25¢,
refundable. LABORATORIES, 12041-B Sheridan,
Garden Grove, Calif. 92640

LIKE MUSIC
WITHOUT COMMERCIALS?

The SCA-2B Sub-Carrier Adapter makes it possible
for vou to enjoy the background music transmitted
on a G7KHz sub-carrier on many FM stations.
(These programs cannot be heard on a FM set
without an adapter) In the US there are approxi-
mately 400 FM stations authorized by the FCC to
transmit the 67KHz programs. If you are within 50
miles of a city of 100,000 or more, it is probable
that you are within the satisfactory reception range
of one or more of these stations. If in doubt write
for a list of such stations in your area.

‘I

®
)7 KHa FM
SUls CARRIER ADAPTEH

Sub-Carrier Adapter, Model SCA-2B with two 36”
shielded cables. Price $39.95
117 Volt AC Operated Power Supply, PS-9, Price

$4.95
SCA-2B FEATURES
SIZE: 4” x 2%” x 1%”. ¢ Simple plug-in connec-
tions to your FM tuner/amplifier. (If your FM
tuner does not have a multiplex output jack, we
supply hook-up information). * No installation
adjustments ¢ All silicon transistors ¢ Operates
from our PS-9 Power Supply or 6 to 12 volts D.C.
One Year Factory Guarantee
For Custom Installations: Completely Wired SCA-2
PC card (size: x 37 4”) with installation
instructions for $34. 95
Write for Dealer Quantity Discounts.
Also available in a General Electric Model T1220B
table radio. This is a 6 tube, 3 transistor, AM/FM
radio with a four-inch speaker for $59.95.
Send order to KENZAC Co.
PI.0. Box 66251, Houston, Texas 77006

Circle 129 on reader’s service card
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ADVERTISING
INDEX

RADIO-ELECTRONICS does not assume
responsibility for any errors which may
appear in the index below.

Accurate Instrument Company, Inc. ........ 27
Allied Radio Corporation o s L 9N
Arcturus Electronics Corporation ........... 96
Arrow Fastener Company, Inc. ............ 16

B & K (Division of Dynascan Corporation) .. 69
Blonder-Tongue Laboratories, lnc. 25
Brooks Radio and TV Corporation ......... 92-93

Burnstein-Applebee Company .............. 72
Caig Laboratories Inc. ..................... 80
Capitol Radio Engineering Institute, The .. 62-65
Castle TV Tuner Service, Inc. .............. 84
CLASSIEIED o avia s o iw 64t n 5 6o v wn o s 95-99
Cleveland Institute of Electronics ...... 18-21, 71
Cook’s Institute of Electronics Engineering .. 68
Cornell Electronics Company .............. 95
Delta Productsg INC. o wwagh b oo 97 stup i 6, 80
Edison Technical College .................. 84
Editors & Engineers, Ltd. (D1v1snon of

Howard W. Sams & Company, Inc.) ...... 93

Edmund Scientific Company .............. . 98
Electronic Chemical Corporation ..
Electro-Voice, Inc. .......
EMC (Electronic Measurements Corporation) 74
Esse Radio Company ...................... 90

Fair Radio Sales w....is s ootl sions . askan ot 80
Finney COmpany suimess|yeeae o abaras s dewgoe 7
Gavin Instruments, Inc. (Subsidiary of

Advance Ross Corporation) ........ Cover I

GC Electronics Company ..... 14
General Electric Company .
Grantham School of Electronics

Heald Colleges
Heath Company

Indiana Home Study Institute, The ....
Injectorall Electronics Corporation ..
International Crystal Mfg.. Company .

JFD Electronics Company
E. F. Johnson Company .......

Kenzac .........iccciimiuenracatneasnns

Loral Distributor Products (Division of

Loral Corporation) ..............cciveene 13
Microflame, Inc. ...........c.ceiviniiniienns 72
Multicore Sales Corporation ................ 90
IMUISTC ASSOCTATEU . gua s tigrs. s pmagosar, o 0ym em vy 83
National Radio Institute ........... 4, 8-11
Olson Electronics, Inc. .........cooivne.... 82
Perma-Power Company .,........... T 79
ROIYAPAKS! 5w ers 1= 1z m e 0o 5 gl e ) 99
Radio Shack 1
RCA Electronic Components and Devices

Parts and Accessories .................... 81

Semiconductors ... 23

TEDES) L b et = AT AR E R tane ey e Cover 1V
RCA Institute idois . Akl dkSa 205 & ael o v g e 28-31
RMSE'Electronics; INC: moeeswiiedé setaEons s Juba 82
Rye Industries, Inc. . ....................... 66

Salch & Company, Herbert (Marketing Division
of Tompkins Radio Products) 97

Schober Organ Corporation, Inc. ............ 26
Scotl. Incey e H. auqres- . - dpoeaase B o s 26
SENCOTE] , .m EaWngmnn. . lieas A, B o 15, 73
Shure BIOhETS; 1 42 twsmaamd bb swbs o bs Do adbars 75
Simpson Electric Company ................ 5
SolitRState” SAe s .. sludom b v ru 2l he damn b wlade 97
Sonar Radio Corporation ................... 83
Sprague Products Company ................ 24
SULDIUS (CENTCT rmied b wimlw oo ik w 1 bt S AL arbatind 83
Swing-O-Lite, Inc. .............. . ........ 74
Triplett Electrical Instrument Company . .Cover 11
Warren Electronic Components . ............ 95
Wuerth Products Company . ................ 92
Neelites INC. grmpimm 15 deabE gl sd td~ ms bt
ZENIth. 5 o g ara 920« < ol ae

MARKET CENTER

Chemtronics

Cortlandt Electronics
Gemexco, Inc.

Kenzac

Leeds Radio

Meredith Separator Company
Technionics

SCHOOL DIRECTORY
American Technical Writing Schools
Indiana Home Study Institute
Northrop Institute of Technology
Tri-State College

Valpaiaiso Technical Institute
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CBer's C.T.S. KNIGHT CRYSTALS. Guaranteed
$1.85 each. Postage Paid, Add 2% Sales Tax.
Write E & S CB SALES & SERVICE. Route 4,
Winchester, Indiana 47394

e R A I S 0 +

AUDIO — HI FI

RENT STEREO TAPES—over 2,500 different—all
major labels — free brochure. STEREQ PARTS,
1616-R Terrace Way, Santa Rosa, Calif. 95404

WRITE for highest discounts on components,
recorders, tapes, from franchised distributors.
Send for FREE monthly specials. CARSTON,
1686-R Second Ave. N.Y.C. 10028

HI-FI COMPONENTS, Tape Recorders, at guaran-
teed “WE will not be undersold’ prices. 15-day
moneyback guarantee. Two-year warranty. NO
Catalog. Quotations Free. HI-FIDELITY CENTER,
239R East 149th St., N.Y, N.Y. 10451

TAPE RECORDER SALE. Brand new, latest mod-
els, $10.00 above cost. ARKAY SALES, 1028-E
Commonwealth Ave., Boston, Mass. 02215

STEREO TAPES, Save 30% and up; no member-
ship or fees required; postpaid anywhere USA.
FREE 70-page catalog. We discount batteries,
recorders, tape/accessories. Beware of slogans,
“not undersold’”, as the discount information
you suppiy our competitor is invariably reported
to the factory. SAXITONE, 1776 Columbia Road,
N.W., Washington, D.C. 20009

TAPEMATES makes available to you ALL 4-
TRACK STEREO TAPES—ALL LABELS—post-
paid to your door—at tremendous savings. For
free brochure write TAPEMATES CLUB, 5727 W.
Jefferson Blvd., Los Angeles, Calif. 90016.

TAPE RECORDER BELTS for Grundig-Akai-Tele-
funkin. Give Model Number. PUBLIC SOUND,
9385 Bird Road, Miami, Florida, 33165

DISPOSAL—$80,000.00 hi-fidelity retail store
inventory. New/used equipment; Ampex, Ma-
rantz, Fisher, others. Hewlett Packard test
equipment. Free list—MARCO ELECTRONICS,
Box 336 E, Winter Park, Fla., 32789

SCOTCH TAPE at discount prices, rent PRE-
RECORDED tapes—no dues. East coast’s finest
selection. Postage paid. THE TAPE LIBRARY,
Box 8146, DC 20024

A remarkable British made INTEGRAL AMPLI-
FIER and Pre-amp. 15 watts R.M.S. 30 watts
peak Hi-Fi music power. Weight . . . 3 ozs. Free
manual with each amplifier. New and guaran-
teed . . . Not surplus . . . Price $11 each. AN-
TIGUA RADIO INDUSTRIES, Sutherlands De-
velopment Area, St. John's, Antigua, British
West Indies.

SPEAKER REPAIR. Hi-Fi, guitar, organ speakers
reconed good as new at fraction of new speaker
price. For details and Reconing Center in your
area write WALDOM ELECTRONICS, INC. 9155-4,

Dept, RE 4625 W. 53rd St., Chicago, Iii. 60632
INVENTIONS
& PATENTS
MANUFACTURERS NEED NEW ITEMS! B. F.

Goodrich, Black & Decker, South Bend Tackle
and other million dollar corporations have au-
thorized us to locate new products. For details
regarding development, sale, licensing of your
patented/unpatented invention, write: THE
RAYMOND LEE ORGANIZATION, 230 Park Ave-
nue, New York City 10017

BUSINESS AIDS

1.000 Business Cards, ‘“Raised Letters’” $3.95
postpaid. Samples. ROUTH, 5717 Friendswood,
Greensboro, N. C. 27409

TWO-WAY RADIO SERVICE INVOICE FORMS—
Detailed. Free Sample Form No. 50 and Catalog.
OELRICH PUBLICATIONS, 6554 W. Higgins,
Chicago, Ill. 60656

APRIL 1968

Attention: TV Service Dealers. HIGHLY DE-
TAILED TV SERVICE ORDER FORM STOPS
PRICE COMPLAINTS BEFORE THEY START.
FREE CATALOG AND SAMPLE NO. 206. OEL-
RICH PUBLICATIONS, 6554 W. Higgins, Chica-
go, lll. 60656

DIAGRAMS, service information,
Television $1.50. HARTFORD,

Radio $1.00,
1760 Balsam,

POLICE - FIRE - MARINE
AIRCRAFT - AMATEUR CALLS

WITH NEW 1968
®*TUNAVERTER X!

Crystal & Tunable Versatility & Usablhty'

s

Highland Park, Illinois 60035 = i 'f -
£ . . o“: L =
|
3 TUNAVERTER 2
4 X 153+
World Famed BREVETTATA = ;:’gfg C‘o’,‘;ﬁ,m
TEAR GAS PISTOL ‘ ‘
Appearance of this y
fine tear gas weap-
on is simitar to OFF oN
real gun. It js Ideal 2 G
for people wh &
ﬂokrkI In'lonelg XTAL
ark locations an
require grotection GUTRUT 1500 KC ymmwlv.‘:o da)

to wives and daugh.

ters for night se-
curity. Many indus.
trial applications. Shooting of gun e
stops aggressor without permanently |

imuring him. It fires six cartridges

without reloading. Each gun comes ‘

with six tear gas shells and six

blanks tor practice and is shipped

prepaid. Gun unit prices include 12 shells and ail
shipping costs. and this pistol is not intended for
sale or possession in any locality where it is prohib-
ited by law. Not sold to minors.

4 ) Gun-unit at.

0 2 Gun-units at’ $22.86.

O 3 Gun.units at $29.94

home radios
VHF receivers!

THE BEST — Versatile Calibrated Tuning!

Crystal PLUS tunable (selectable with a switch)
solid state converters to change your auto and
into excellent,

sensitive, selective

Drift Free Crystal Control!

PLUS — Complete Interchangeable

Crystals Within Band!!

Models for AM & FM CRYSTAL & TUNABLE!

EX“YGBU‘;:;‘:?‘S Da|‘ '::s'ggl’ | as shells a‘|s5 1. 50 per BAND MODEL COVERS OUTPUT PRICE
gloxk(pren:l?dz i e S R CB & 10 M 273X 26.9-30 mc 1500 k¢ Each
an at 5 er oX. .
R PARATORICO 6 meters 504X 50 514 mc 1500 k¢ $32.95
2 meters 1450X 144-150 mc 1500 ke
Dept. REL. 310 W. 9th St.. Kansas City. Mo. 64105 Palice, fire 348X 33-48 mc 1500 ke ppd.
Marine 1564X 150-164 mc 1500 ke less
Aircraft 1828X 118-128 mc 1500 ke crystal
Models for AM & FM TUNABLE ONLY
Marine  Marine 2.0-2.85 mc 550 kc $19.95 ppd
CHEMTRONICS § SW& WWY SWL  9.310mc 550 ke $19.95 ppd

CoLoR

SPECIALLY FORMULATED
TUNER CLEANER FOR
COLOR TV TUNERS

Order from:

Coupling Loop & Extension Antenna for using
TUNAVERTER with home-transistor radios $3.95 ppd
Mobile Battery Eliminator 12V to 9V ...

Crystals-State EXACT Listening freguen

.$4.95 ppd
$5.10 ppd

FAST AIR MAIL add $.85 ea.

HERBERT SALCH & CO. megietivo pivision

Woodsboro RE, Texas 78393

Radio Products

Circle 131 on reader’s service card

YOUR SERVICE AND

QUALITY LEADER

Our semiconductors have full fac- D SIM TO 2N3423 (NPN) SI,

7
tory length leads, are American stud, min HFe of 30, 7.5 amps,
made, unused, and in good physical 175 watts, VCe of 75. $1.75

condit_ion. Our technical descriptions D SILICON BILATERAL SWITCH.
and pictures are accurate. Replaces two SCR's by firing in

We promise to supply you with  either ~direction when breakdown
the highest quality products at the voltage is exceeded. Used in light
most attractive prices with the  dimmers, etc. .......... 2/%1.00
fast ice in the industry.
astest service In the Industiy 11000 PRV at 3A full wave

ZENERS —I bridge .........0n.... $3.50
1 6-33 .50
lowve;ttt 6.2%0\/ §_75 NEON LIGHT of NIXIE TUBE
50 Watt 7-200V $1.75 DRIVERS. An NPN, T0-18, Si

Transistor with a VCBO of 120
3/%1.00

500 HFe PLASTIC TRANSIS-
TORS (NPN) TO-18, S1 unit sim

N-CHANNEL PLASTIC TO-18
FET's. Low noise, low leakage,
25 volts source to gate, 50 ma
gate current, gain of 2000-

INTEGRATED CIRCUITS

SR FLIP FLOPS
DUAL NAND NOR GATES ..
SR CLOCKED FLIP FLOPS ...$1.15
8 INPUT NAND NOR GATES . .$1.00
DUAL AND GATE .......... $1.00
QUAD NAND NOR GATES ...$1.00

TO-85 flat pack with holder. Guar-
anteed to work. They come complete,
with schematic, elect. characteristic
sheet and some typical applica-
tions.

.$1.00

[] CADMIUM SELENIDE PHOTO
CONDUCTIVE CELLS. Dark re-

POST OFFICE BOX 74D

TELEPHONE (617)547-4005

Send For Our Spring Catalog Featuring
Transistors, Rectifiers And Components
325 Elm Street, Cambridge, Mass.

9000 mhos. $1.00 4 sN3565. 4/$1.00  sistance of 500 megohms. Sensi-
1 AMP . tivity of 1-4.99 ua/ft candle with
Top Hat & Epoxy D SIM. to 2N2875 (PNP). Silicon data sheet $1.00
— pr—— 20 watts with 30 MHz cut off
PRV | AMP PRV | AMP $.75
100| .07 10001 .35 GH.VOLTAGE -
200 .09 1200 | .50 1 HIGH-VOLTA NP, 150v Silicon Control Rectifiers
T400] .12 | | 14001 65 | 10.65 pack .o PF 75 TOG6pack  Studs
6001 .18 1600 | .80 PRV] 3A | 7A | 20A | 70A
T 800 .22 1800 | .90 Silicon Power Rectifiers 50| .35| .45| .70
PRV | 3A | 12A | 20A | 40A 100 | .50| .65]1.00] 4.00
PRV 100].09| .30| 40| .75 200 | .70| .85]1.30] 8.00
100 | .90 200].16| .50 | .60]1.25 300| .90]1.25]1.70
200 [1.40 400|.20] 70| .80] 1.50 400 (1.20 | 1.60 | 2.10 | 12.00
TO-66 300 |1.75 ' 600 |.30(1.00|1.20] 1.80 500 | 1.50 [ 2.00 | 2.50
5 AMPS 400 [2.25 800 | .40 | 1.25 [ 1.50 600 | 1.80 | 2.40 [ 3.00 [ 16.00
500 [2.60 ‘ 10001.55/1.5011.801 700 | 2.20 | 2.80 | 5.00

Terms: FOB Cambridge, Mass.
Send check or Money Order.
Rate companies 30 days net.
Include Postage, Average Wt.
per package 1, Ib.

No COD's. Minimum Order
$3.00
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MAIL
ORDER

SHOPPING MAR

A selection of products available by mail for readers of Radio Electronics.
All merchandise sold on a money-back guarantee. Order direct by Stock No. Send check or M. O.

UNUSUAL
VALUES

23 ELECTRONIC PROJECTS in 1 KIT

Now easily build 28 fascinating electronic
projects that really work including tran-
sistor radio recel verw, phono-amplifier,
electronic organ lar alarm, flashing
beacon. ete, Complelc. foolproof individ-
ual template for each molel clearly shows
parts to be used. Pegboard assembly.
Fully illustrated step by step procedures:
No soldering or tools required. Put it
together—work it—take it apart quickly
and easily. Absolutely safe — uses inex-
pensive 9-V battery. Great fun — educa-

Stock No. 70,904EH .. ... $27.95 Ppd.
STARTER KIT (Par!s lor 8 Projects)
Stock No. 70,903EH . .$17.95 Ppd.

VERSATILE WHITE MODELING PLASTIC

Perfect for figures, forms, shapes, prod-
uct & tool designs, negative molds, model

making, ete. Easily shaped by hand. tools.
Can be rolled flat. built up into figures.
Permanently pliable until haked at 300°¢
F. for 15-30 minutes in oven—no kiln
nor plaster meolds needed. Requires no
curing. Won’t shrink. Aequires perma-
nent, non-brittle hardness when shaped
& baked. Can be cut, sawed. drilled,
sanded, painted, embossed. Smooth, non-
stmky, harmless—-will not stain or stick

Slock No 60.656EH 3 Ibs. $§ 4.50 Ppd.
Stock No. 70,909EH 10 Ibs. $11.50 Ppd.

NICKEL-CADMIUM
BATTERY BARGAINS

Terrific value—used government surplus.
Quick-charge, lightweight 6-volt nickel-
cadmium battery. 4-amp. hour capaeity.
Almost unlimited life. Charges in 1 hr.
w/Edmund Charger Kit. Hundreds of
uses. Few drops of water yearly for full
maintenance. Minfmum of electrolyte-
sealed to pl-event lnss Delivers 1009
omput at belov ng. Five vented
1.2 volt cells. al/n ‘( 285 x 1698
No. 70,942EH (Battery) .. 15.00 Ppd.
No. 41,109EH (1.2 V. Cell) $ 3.95 Ppd.
No. 70,807 EH (Charger Kit) § 8.00 Ppd.

NEW SURPLUS Ni-Cd BATTERIES

Save more than 506%! Long life—accept
300 charge and discharge cycles. 1.25
Volts per cell — 750 millilnmpere nours
camcl'y Excel. charge retention. Her-
metically sealed. Indefinite storage life.
Multiple cells welded
cut. Combine to form btry. 7a"” dia. X
153" high. Spec. price for 100 up.
Low-cost char;:cr separa
rder 2 Cells DC Volt Price Prod
H 1 1.25 $ S0

40.987EH 2 2.50 2.75
60,633EH 3.75 3.60
60,634EH 4.80

.0
70,812EH Trlckle Charger
(llo:ells). cssrssrsaass. 10.95

NEW LOW-COST GEM TUMBLER

Become a rockhound! Fascinating hobby
loads of fun, inexpensive, easy. Make
jewelry of all ecorative book-
ends, table tops, etc. Simply tumble-fin-
ish readily available gemstones. .. then
polish to high lustre . . . brings out b(-nu-
tiful colors. Rugged 3-1b. capacity tum-
bler w/contlnuous duty motor compares
to umls sclllng for m1ny !mm: lts price

Stock No, 70,874EH ... ... Ppd.
6- LB ROCK ASSORTMENT (lO TVPES)
Stock No. 70,86BEH ... -3 Ppd.

GIANT WEATHER BALLOONS

Available in big 8 and 18’ diameter. Cre-
ate a neighborhood gensation. Great hack-
ywd fun. Exciting beaeh attraction. Blow
with vacuum cleaners or auto air hose.
Flll?d with helium (available locally) use
balloons high in sky to attract crowds.
advertise store sales, announce fair open-
ings, ete. Amateur meteorologists use
balloons to measure crowd heights, wind
speed. temperature. pressure, humidity at
various heights. Photographers can_ uti-
lize for low-cost aerial photos. Made of
heavy duty neoprene.
tock No. 60,568EH 8’ pia. $2.00 Ppd.

Stock No. 60, J632EH 16’ pia. $7.00 Ppd.

b

GIANT FREE CATALOG

Completely new 1088 catalog. 148 pages
packed with nearly 4,000 tnusual
®ains. Exeiting new categaries. 3
new Items. 1005 of charts. |nustr'1tmns
M-m\' hard-to- surplus bargain
Enormous select nn of telescopes, micro-
Scopes, bhinoculars, magnets, magnifiers.
prisms, photo comnonents, ete. For
hobbym(s, exPerimenters,  workshops.

by mail. No salesman will eall.
\\'rne for free Catalog ‘‘EH".

98

FASCINATING MOIRE PATTERN KITS

Now explore the world of “‘Op Photogra-
phy’'. Fantastic visual effects. Limitless
applieations. 1,000's of uses for hobby-
ists, photomnphorSA home experimenters.
Fun! Profitable! Contalns 8 basie patterns
on both clear acetate and white Krome-
kote, 150 dot screen on film, book. Other
sets incl. negatives available. Write for

details.

Stock No. 70,719EH ..%$8.50 Ppd.
SAME KIT IN FULL COLO

Stock No. 60,530EH . .$12.50 Ppd.

AMERICAN MADE
OPAQUE PROJECTOR

Projects illustrations up to 37 x 315p"—
enlarges them to 35” x 30" if screen is
6152 fi. from projector, larger pictures
if screen is further away. No film or
negatives needed. Projeets charts, dia-
grams. color or black.and-white. Oper-
ates on 115 volts A.C. current. .. 6 ft.
extension cord and plug included. Size
127 x 87 x 414’ wide Weight 1 1b. 2
ozs. Plastic case.

Stock No. 70,199EH .......%$7.95 Ppd.

ASTRONOMICAL TELESCOPE KITS

Grind your own mirror for powerful tele-
scobes. Kit contains fine enameled pyrex
mirror blank. tool. abrasives. diagonal
mirror, and eyepliece lenses. Instruments
you build range in value from $75 to
hund:edq of_dollars.
Diam. Thickness Price
70 OO3EH Ay k7% $ 8. .
70,004EH 6”7 1 $12.95 Ppd.
70,005EH 8" 134”  $21.00 Ppd.
70,006EH 10" l%/:

EDMUND SGIENTIFIC C

WAR SURPLUS!
AMERICAN-MADE 7x50 BINOCULARS

Big savings! Brand new! Crystal-clear
viewing—7 pPower., Every optical element
is coated. An excellent night glass—the
size recommended for satellite viewing.
Imh\l(lual eye focus. Exit pupil 7 mm.
Approx. tield at 1,000 yds. is 376 ft.
Carryingr Case included. American 7x50s’
normally cost $274.50. Our war surplus
Price saves you Treal moncy
Stock No. 1S44E .+$74.80 Pstd.
Stock No. 963EH (6)(30) . .540 00 Ppd.

gy

‘PIPE' LIGHT INTO REMOTE AREAS

New. low.cost Flexi-T-Light “‘pipes® light
around corners. thru small holes, into

other areas pbreviously inaccessible. Uti-
lizes new 2’ lang flexihle plastic light
fuide with .130"” 0.D. attached to chrome
finished 514" long rotary swiltech pen-
1ight. Perfect for technicians, electri-
ciang. mechanics, T.V., radio & appliance
repairmen, hobhyis etc. FEasily con-
verts tn regular pen]l;zht by removing
rubher centering guide and adapter.
Weight comblete 5 oz. Ba(wues not incl.
Stock No. 60,648EH +...%2.75 Ppd.

g,

WOODEN SOLID PUZZLES

Here's a fascinaling assortment of 12
different Luzzles to provide hours of
pleasure and stimulate ability to think
and reason. Animals and geometri¢ forms.
Take them apart and reassemble them.
Lots of fun for the whole family—young

and old. Will test skill. patience and
ability to solve broblems. Order yours
naw.

Stock No. 70,205EH .. .$3.50 Ppd.

ORDER BY STOCK NUMBER ¢ SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE

NEW MODEL DIGITAL COMPUTER

8olve problems, teach logie, play games
with miniature version of giant electronie
brains! Adds, subtracts, multiplies, shifts,
complements, carrles, memorizes. Col-
ored plastie parts easily assembled. 12’7
12” X 434", Tucl. step-by-step assem-
bly diagrams, 32.p instruetion book cov-
ering operation, computer language (bi-
nary system) programming, problems and
15 experiments.
Stock No. 70,683EH ... +..%$5.98 Ppd.

IT'S HERE—BIG, NEW DIGICOMP II!

If you think DIGICOMP I was something
walt 'til you use DIGICOMP II! Loads
of run' Terrific challenge! Actually works
ke electronlc digital computer but needs
no_Pow Adds. subtracts, multiplies, di-
vides, memorln-s 1st mechanical com.
huter w/auto. switech action. 1st model
designed for programming. Speed re-
duced by factor of million to 1—you can
see wh‘nt s happening. Demonslrates ‘new’
math. eomputer techniq
No. 70,946EH (Intro. pruce) $16.00 Ppd.

“'FISH'" WITH A MAGNET

Go treasure hunting on the bottom! Fas-
cinating fun & sometimes profitable! Tie
a line to our 5-lb. Magnet—drop it over-
hoard in bay. river. lake or ocean. Troll
it along bottom—your ‘‘treasured’’ haul
can be outboard motors, anchors, other
netal valuables. 5-1b. Magnet is war
surplus—Alnico V Typo—Gov t. cost $50.
Lifts over 150 lbs. on land—much greater
weights under water.

Stock No. 70,571 .n -$12.50 Ppd.

300 EDSCORP BUILDING

s BARRINGTON,
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“SLEEP-LEARNING.” Send for free brochure, » PLUS

“What's It All About.” TAPES, Box-190RE, ANY
EDUCATION/ Quincy, Mass. 02169 ! ] $R00 *
INSTRUCTION 0 — : ORTH ' L
WATCH REPAIRING. Learn to repair American H . ITEM
and Swiss watches in spare time at home. Tui- ) RECTIF L FREE.
LEARN TECHNICAL WRITING—at home. High | tion $5 monthly. Diploma awarded. Free sam- RESISTOR
paying prestige careers not requiring college. ple lesson. No obligation. CHICAGO SCHOOL, CONDENSER X or.items
Growing demand, all industries for tech writers | Dept. REQ, Fox River Grove, Illinois 60021 DIODES totalling
now. Low monthly tuition. Easy to under- B 1
stand.E FREE careeer'tzloSk, saré'nple lesson. AP- Aad O anda 2
PROVED FOR VETERANS. AMERICAN TECHNI- | B sC. ENGINEERING. MANAGEMENT—Corres- B30 R . ). ORDER
CAL WRITING SCHOOLS, Dept. REC:28, 5512 | pondence Course Prospectus $1. CANADIAN
Hollywood Blvd., Hollywdod, Calif. 90038 INSTITUTE OF SCIENCE & TECHNOLOGY, 263 y
LEARN ELECTRONIC ORGAN SERVICING. New | Adelaide St. W., Toronto. EPOXY TRANSISTORS & IC’s
home study course covering all makes elec- 0 9
‘t(rtomc o?]gan |tnclud|tng tlglans;]smtrs Experimental Fairchild, Motorola, Texas, Bendix
its—schematics—trouble-shooting. Accredited M
NHSC-GI Approved. Write for free booklet. i—gzgg:g 'lgzo r:ocw:go»;\gwx:r:sysrhqlzs s
NILES BRYANT SCHOOL, 3631 Stockton Blvd.. - ’ ’ airchild .81
Dept. F. Sacramento 20. ‘calit, GOVERNMENT g_gNs%%?széAumc' 350MW Fairchild .$1
HIGHLY EFFECTIVE HOME STUDY REVIEW for = i e, NPNBBendix: toansiztons. 191
FCC commercial phone exams. Free literature. SURPLUS 4T2N4313 PNP 600MC, 200MW Fairchild

3—2N3565, SO0HFE, NPN, 200MC.by Fairc
COOK'S SCHOOL OF ELECTRONICS, P.O. Box 3—2N4265, 400HFE, NPN 350MC by Moloroldil
36185. Houston, Texas 77036 1—DUAL 4 IN. GATE EXPANDER by Fairchild $1
FCC First Class License in six weeks—nation’s 72 page illustrated Government Surptus Radio, 1—QUAD 2 IN. NAND/NOR GATE 3
highest success rate—approved for Veterans | Gadgeteers Catalog 25¢. MESHNA, Nahant, 1—7 03 LINEAR RF AMP. Fairchild .. $2.29
Training. Write ELKINS INSTITUTE, 2603E In- Mass. 01908 s —
wood Road, Dallas, Texas 75235

1CO0000C

.
Transistor
ROTRON 100 CFM FANSﬁ
Silicon F.W.B. With 354 [50 P.1.V. Rectifiers $ 7.50 Each Ampllﬁer
Germanium F.W. Bridge 10A 200 P.I.V. .....§ 5.00 Sentinal—4 [1/16 sq x 1% D, 115V, 60cy. .. $7 95 T
New GE S.S. Hi Volt DC Power Sunnly ‘in. Sentinal—4 11/16 sq x 113 D 220V, 60cy. .. 9.95
120v @ S50cy—out.: 6.9kv @ 2 ma DC ........ $I8.00 Gold Seal—4 11716 sq x 1% D, 115 V 60cy. . 6.95 95
Freed Model 1040 ACYTVM [0[-.1-1-10 & 100 4 Pole Single Throw Contactor—115V 60cy IS5 Amps PREAMP =
Volt: . - MFG AIT & 1, ROWAN, ete. ........... $9.95 each =
o o = = 4 * 8 TRANSISTORS
K All in fine condition, working, removed from equip- by Fairchild
Daven Att.—60K —ZDB Steps to 60DB ...... $ 6.50 ment. Ship post paid anywhere Continental United R d .
Tech Labs Att. —ZgO/ZOOT—IacSStcns té 50DB ..$ 3.95 States. * Ready to Play thru
HNION J Radio, St., N.Y.C., N.Y. i ifi
35/ Canal St. New York, N.Y. 10013—CA6-7640 Legds Radic. 57RE Wafren N N.Y. 16007 SRR Amplitisry
radio, TV
* Volume,Tone,

Controls sw

WE IMPORT FOR YOU . %t BACK ON \ 1 AMP TOP HAT AND EPOXIES

ANY ITEMS YOU NEED HONG KONG {
CORTLANDT STREET PIV _ Sole PIV Sale  PIV Sale
SAVE ON YOUR COSTS e T e d 50 (] 5¢ 800 [] 19¢ 1800 P 82¢
Components, parts, accessories, eleciric supplies, t Hudson Terminal Promenade J 100 [] 7¢ 1000 [] 29¢ 2000 [} 1.25
brushes, sundries. Inquiries invited for specialties CORTLANDT ELECTRONICS INC. 200 [] 8¢ 1200 [] 42¢ 3000 [] 1.50
made to order. Telephone212-532-7841 30 Cortlandt Street, New York 10008 400 [] 1o¢ 1400 8 55¢ 4000 [] 1.95

’ ol éSee our ad An Feb. Radio- Elfectromcs) | 600 [] 15¢ 1600 49¢
12) 964-804 t . 3 i
GEMEXCU,Inc. 419 Park Ave. South, N.Y.16 el. (212) Sendijiogforingcatalog s Actual Size i —T

Plv  Sale r|v Sale
1 AMP 50 00 7¢ 20¢

00 (]
MICROMINIATURE 100 U 9¢ 0 256
. q . duct . 200[111«1000[]9
C.LASSIFIED COMMECIAL RA.TIT: (for firms or individuals offering commercia!l products or ser SILICON RECTIFIERS 300 O 3% 39¢
vices): 60¢ per word . . . minimum 10 words.
NON-COMMERCIAL RATE (for individuals who want to buy or sell personal items) 30¢ per 2 AMP PIV  Sale PIV  Sale
ini 200 [ 12¢ 1000 []
word . . . no minimum. | 45¢
400
Payment must accompany all ads except those placed by accredited advertising agencies. SILICON oo 1,3: l]:ggD :Z‘
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable RECTIFIERS: 800 [ 29¢ 1600 39:

ads not accepted. Copy for May issue must reach us before March 10th.

TRIACS « SCRS ..

1.5AMP U N

o — e e e e —————— e — —————— e ——— PRV PS AMPS
| ' 2000PIV 50 [AJM.35 DA —

SILICON sl 2000 5o H %

400 [[] 1,25 [] 1.95

|
!
JI RECTIFIERS 600 [ 180 [ 2.60
1 2 3 3 5 |
|
6 7 8 9 10 I
|
11 12 13 14 15 }
| .
16 17 18 19 20 | ]
| ) || soLTRON DEviCES, g r|v Sale PV sale
| 21 22 23 24 25 | 5 AMP 50 (1 19¢ 600 [ 59¢
' || Epoy Recifirs 200 4 3001900 0 63
- 9¢ 1000 89
| % 27 % 25 30 } | 100 [ 4501000 L 85
! /
31 P 33 T 35 Il 'cLass amp* /smco~ RECTIFIERS
l ONE AMP P;g Sale PIY Sale
I ey e e 8 100 5 70 500 H
{@ .30 Non-Commerclal Rate} NANE I e e C e el 200 0 eet000 [ 326
——— . L = hreaking own.
No.ofWords 1@ .60 Commercial Rate { $— | € ] 12¢ 1200 [ 45¢
ADDRESS | 1o¢ FOR OUR “'SUMMER’" BARGAIN CATALOG ON:
Total Enclosed § ] Semiconductors [ Poly Paks [ Parts
Payment must ac-  CITY STATE 21p | o= Tl
Insert__time(s) company order un- | Thetuds poriaRerave. wh. per fak
] less placed ¢ enntype | 1,0 Rated “net 307 days.” coos
through accred- - — %
___ issue ited advertising  MAIL TO: RADIO-ELECTRONICS, CLASSIFIED AD DEPT,, P.O. BOX 942R
Eriting with goncy *""*'28 200 PARK AVE. SOUTH, NEW YORK, N.Y. 10003 | AKS <o uranriein, mass. orsao
I "PAK-KING" of the World
_________ -
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A low cost Crystal for
the Experimenter

International g

e LOW COST

e MINIMUM
DELIVERY TIME

3,000 KHz to 60,000 KHz

SPECIFICATIONS: International Type
“EX" Crystal is available from 3,000
KHz to 60,000 KHz. The “EX" Crystal
is supplied only in the HC-6/U holder.
Calibration is = .02% when operated in
International OX circuit or equivalent.

CONDITIONS OF SALE: All “EX" Crys-
tals are sold on a cash basis, $3.75
each. Shipping and postage (inside U.S.
and Canada only) will be prepaid by
International. Crystals are guaranteed
to operate only in the OX circuit or its
equivalent.

RPTD 00
L Q@ 5. o
O Gund OOF

COMPLETE OX OSCILLATOR KITS

Everything you need to build your own
oscillator. Two kits available. *OX-L" kit
3,000 to 19,999 KHz. “OX-H" kit 20,000
to 60,000 KHz. Specify “OX-L"” or “OX-

H when ordering. $235

Postage Paid

/13

Postage
Paid

MINIMUM DELIVERY TIME We guaran-
tee fast processing of your order. Use
special EX order card to speed delivery.
You may order direct from ad. We will
send you a supply of cards for future

orders.
=
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f
/
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)

ORDERING INSTRUCTIONS

(1) Use one order card for each fre-
quency. Fill out both sides of card.

(2) Enclose money order with order.

(3) Sold only under the conditions
specified herein.

v L
INTERNATIONAL

‘ \

CRYSTAL MFG. CO., INC.
10 No. Lee » Okla. City, Okla. 73102
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Chrous Bonm

Che Ganntlet!

We hereby challenge the entire antenna industry to
side-by-side comparison tests. We claim that GAVIN
antennas outperform all others. Qur new V-Yagi de-
sign delivers stronger signals, better pictures than
any otner type antenna on the market.

But anybody can make claims. We're ready to back
ours with objective proof, anytime, anywhere. The
proof is simple. Using our specially equipped vans,
we check your favorite antenna on a field strength
meter and a color receiver simultaneously. Then, we
replace your antenna with a GAVIN antenna, about
the same size and costing the same or less. So far,
we've never lost.

g

If you'd like to see a side-by-side e
comparison test, contact your local &
GAVIN representative or write us ¥

a note. We'll drive the van to
your door — let you make all !
the adjustments and set up the test I!
yourself, if you like. el

This challenge applies to
all distributors, installers,
and antenna manufacturers.
Any takers?

GAVIN INSTRUMENTS, INC.

Subsidiary of ADVANCE ROSS CORP,
Somerville, N. J. 08876 U.S, A,

Circle 149 on reader's service card
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We can’t leave well-enough alone...

...sowedecided to redesignthe RCA-6GF7Avertical
deflection tube to practically eliminate low-line top-
picture compression, high-line top picture stretch in
color TV receivers.

We developed a cathode material that improves
the tube’s ability to provide uniform and consistent
performance as a high-perveance, low-mu triode
unit for vertical-deflection amplifier applications. A
better grid-wire plating technique virtually elimi-
nates cathode poisoning and grid emission prob-
fems. Linearity is 100% controlied. And for vertical-

deflection-oscillator applications, we test for grid
leakage at higher plate and grid voltages than would
normally be found in TV applications so the picture
won’t creep up the screen as the vertical deflection
tube warms up.

Innovations and improvements that make your
service operation more reliable, efficient, and profit-
able are our constant aim.See your Authorized RCA
Tube Distributor for quality RCA receiving tubes.

RCA Electronic Components and Devices,
Harrison, New Jersey.
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