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COMPLETELY
WIRED CIRCUIT

FACTS MAKE FEATURES:

Popular streamlined tester with long meter scales ar-
ranged for easy reading. Fuse protected. RANGES

Single control knob selects any of 32 ranges—less chance DC VOLTS 0-3-12-60-300-1,200-6,000
of iricorrect settings and burnouts. i R
AC VOLTS 0-3-12-60-300-1,200-6000
at 5,000 ohms per volt.

Four resistance ranges—from .1 ohm reads direct;

4Y, ohm center scale; high 100 megohms. OHMS 0-1,000-10,000.
T mEGowms | o100,

Attention to detail makes the Triplett Model 630 V-O-M a lifetime investment.  —— " =1
It has an outstanding ohm scale; four ranges—low readings .1 ohm, high AMPERES 0-60 at 250 millivolts.
100 megs. Fuse affords extra protection to the resistors in the ohmmeter DC MILLI- .
3 0 z 9 . AMPERES 0-1.2-12-120 at 250 millivolts.
circuit, especially the Xl setting, should too high a voltage be applied. Accu- —— 0

racy 3% DC to 1200V. Heavy molded case for high impact, fully insulated
DB: —20 to 477 (600 ohm line at } MW).

t630A same as 630 plus 1%% accuracy and mirror scale only $59.50 s
QUTPUT VOLTS: 0-3-12-60-300-1,200; jack with

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OH|Q G condenserinseries withAG tonges.

630 630-A 630-PL 630.-APL
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LOOK!
A New Electronics Slide Rule
with Instruction Course
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Here’s the first truly professional slide rule designed especially
for electronic engineers, technicians and students. No longer
must you struggle along with a general purpose slide rule . . .
this new CIE Electronics Slide Rule* will enable you to solve
electronic problems quickly . . . accurately. It’s an all-metal 10”
measuring instrument that can be used for conventional com-
putation, too.

This patented Electronics Slide Rule is made to our rigid speci-
fications by Pickett Inc. .. . has special scales for solving
reactance and resonance problems . . . locates decimal points
. . . has widely used electronics formulas and conversion factors
on the back of the rule for instant reference.

A four lesson AUTO-PROGRAMMED Instruction Course comes
with each rule . . . includes clear diagrams and step-by-step
explanations to make learning fast, easy. Several hundred prac-
tice problems deal with widely occurring situations in electronics

. teaches many short cuts . . . lists the best settings for solving
complex problems. Slide rule, instruction course and handsome
top-grain leather carrying case . . . all yours for just $14.95.

Cleveland Institute of Electronics, Dept. RE-109, 1776 E. 17th
St., Cleveland, Ohio 44114,

electronics

CLEVELAND INSTITUTE OF ELECTRONICS [ CLEVELAND. ONIO

| -

i to: Cleveland Institute |

SATISFACTION Warranty ! of Electronics 1
| 1776 East 17th St., Dept.RE-109 « Cleveland, Ohio 44114 1

The Electronics Slide Rule with Instruction | [ Please send me your Electronics Slide Rule with Instruc- |
Course is available only from Cleveland Institute | tion Course and top-grain leather carrying case. I am en- |
of Electronics, and.is covered by CIE’s exclusive | closing $14.95. ) o ]
“Satisfaction Warranty.” Order it now ... use it | [ Please send descriptive brochure only. ..without obligation. |
for ten full days. Then, if you’re not completely | Name |
satisfied, CIE will refund full payment.*U.S. Patent | {Please Print) {
Number 3,120,342, I Address __County f
i City State Zip h

L A leader in electronics training . . . since 1934 |

e T T e IR, o e i = P —
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- b APRIL 1965 VOL. XXXVI No. 4
Over 55 Years of Electronic Publishing

GUEST EDITORIAL

33 The Futureof CB . e et Royden Freeland
ELECTRONICS
46 Basic Industrial Electronics for TV Men ... Jack Darr
Some very familiar circuits used in slightly less jamiliar ways
52 Hypersensitive Photoeleetrie Relay ... Lawrence Shaw
Two-transistor circuit has dozens of uses
56 More on the Boat’s Electronies ... . Elbert Robberson
Pre-season work almost every boat needs
GENERAL
24  Service Clinic Jack Darr
0dd Vertical Troubles
40 Single.Transistor Ignition System__________.__ ... Vern E. Baker
Improves acceleration and extends point life
60 What's Your EQ 2 e E.D.Clark

TELEVISION

19 Glossary of Color Terms Ed Bulkstein

34 Antennas for Color TV . L Lon Cantor
W hat you should knouw about se[ecnnv and in s/ullmg

54 Three-Dimensional Television Mohammed Ulysses Fips

Long-awcaited advance in video technique

RADIO
o 39 New Life for Old Auto Radios .. e Alex FL Burr

They make very respectable built-in A 11 sels
42 Pep Up Your O I'M Set . Donald E. Phillips

Booster for older tuners builds right on set’s own chassis

58 Japanese Transistor Radio and Tape Recorder Guide
Who hus service information

TEST INSTRUMENTS
44 Time-Mark Generator for Your Scope_ v Clifeon W. Roberts
Muake your scope a really accurate frequency merer

49 The Small World . Peter E. Sutheim
Ten oft-ignored shop “right hands”

American Electronic Laboratories 250
Square-wave maker; semiconductor circuit tester

7/ ., 67 Equipment Report: Monterey ME-109 and

AUDIO-HIGH FIDELITY-STEREO
36 What's Improved in Loudspeakers? Victor Brociner
A glimpse at recent developments in “sound trunsduction”

61 Equipment Report: Sonotone CM-1050WR and Acoustic Research AR-4
Wide-range low-impedance ceramic microphone; acoustic
suspension speaker system

THE DEPARTMENTS

Palhd
o \
L) .
92 Correction 76 New Products 86 Technicians’ News YA
\ < - I CITY “
16 Correspondence 71 New Semiconductors 73 Technotes Membe,
95 New Books & Tubes 90 Try This One Institute ;deisEl'; Fidelity
. . io- troni
84 New Literature 6 News Briefs 88 50 Years Ago S e e
93 New Putents 89 Noteworthy Circuits Applied Science
. & Technology Index
{Formerly

Industrial Arts Index).
HUGO GERNSBACK, editor-in-chief and publisher. M. HARVEY GERNSBACK, ediror. Fred Shunaman, managing editor. Robert F. Scott, W2PWG,
technical ediror. Peter E. Sutheim, associate editor. Jack Darr, service editor. 1. Queen, editorial associate. John J. Lamson,
easiern sales manager. Wm. Lyon MclLaughlin, technical illustration director.

GERNSBACK PUBLICATIONS, INC., 154 W. 14 St.. N.Y. 10011. AL 5-7755. Board Chairman Hugo Gernsback, President M. Harvey Gernsback, Secy. G. Aliquo, Treas. Charles A. Raible
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Choose Your Tailor-Made
Course in N.T. S.“PROJECT
METHOD” ELECTRONICS!

Now! N.T.S. — one of America’s oldest leading home-study and resident
technical schools — offers you GREATER CAREER OPPORTUNITIES
IN ELECTRONICS. N.T.S. “Project Method'’ home training lessons

are shop-tested in the Resident School in Los Angeles. You

work on practical job projects, learn to use shop - o e
manuals and schematics. Your N.T.S. training is - ‘ Slestranis
individual. You proceed at your own pace. The Schools’ 7\ industry —

computers, data

rocessing and
other automation
equipment. Become
a TV-Radio Technician,
an electronics field engineer,
or succeed in your own business.

practical methods, plus more than 60 years of experience,
have helped thousands of students all over the world to .
successful careers. Prepare now for a secure future in one of 8
N.T.S. Electronics Courses designed to fit your own particular needs.

ELECTRONICS-TV-RADIO-SERVICING & COMMU- 65TEREO, HI-FI AND SOUND SYSTEMS A grow-
NICATIONS A basic course thoroughly covering ing field. Prepares you to build, install and service
fundamentals of electronics, radio, TV servicing modern sound equipment for home or industry.

and communications. BASIC ELECTRONICS Gives you the fundamen-
MASTER COURSE IN ELECTRONICS-TV-RADIO, tals you must know to build on for a future
PLUS ADVANCED TV & INDUSTRIAL ELECTRON- Electronics career. Also offers an excellent back-
ICS This course covers everything included in ground for Salesmen, Purchasing Agents, and
Course No. 1 plus Automation and every phase of others in Electronics.

e g L ELECTRONICS MATH Simple to-follow i
. . imple, easy-to-follow in-

FCC LICENSE Preparation for this government 8structions in the specialized math you need in

license essential for interesting jobs in radar, many electronics jobs.

radio, television, communications, guided missiles,

many others. Upon completion of this course, if - - i .

you do not pass the FCC exam for a 1st Class Mms L Equgw:yr;thii'(‘gtsi.nc‘:':;::iﬁRE R Sl

Commercial Radiotelephone License your tuition . YouL 1w tvtion,

will be refunded. b

s

RADIO SERVICING (AM-FM-Transistors) Train for i
radio sales and service with dealer or distributor. {

5 TELEVISION SERVICING ( Including Color) Covers
installation, adjustment, repair and servicing of
black and white and color television . .. prepares
you for your own sales and service business.

NATIONAL @< SCHOOLS

4000 S. Figueroa St., Los Angeles, California 90037 ’

Please Rush FREE Electronics “Opportunity Book"'
' and actual sample lesson on course checked belgw:

' [J Electronics-TV-Radio Servicing & Communications '

CLASSROOM TRAINING AT § HIGH SCHOOL AT HOME
LOS ANGELES iy A e
You can take classroom training in our programs for men and women. Take

famous Resident School at Los Angeles only subjects you need. Study at your
in Sunny Southern California. N.T.S. is own pace. lLatest approved textbooks—

the oldest and largest school of its yours to keep-—everything included at

kind. Associate in Science Degree also one low tuition. Check High School box S . =
offered in our Resident Program. Check in coupon for information. -4 ' [J Master Course in Electr.omcs TV RA'DIO '
Resident School box in coupon for full Advanced TV & Industrial Electronics

details. § O Fcc License Dept. I

Sample Lesson dio Servicing (AM-FM-Transistors
& Goe S el § ' 20645 1

MAIL COUPON TODAY ' ] Television Servicing (Inciuding Color)

4000 S. Figueroa St., Los Angeles, California 90037

FOR FREE BOOK AND ::' riﬁ '[] Stereo, Hi-Fi and Sound Systems '
‘Ii (Y ~i\ '[] Basic Electronics [J Electronics Math '
SAMPLE LESSON In Field of Your Choice, .TI 5
You enrofl by Mail -— and Save Money. No Salesmen: This | ' Name Age. '
means lower tuition for you. Accredited Me‘mber N.H.S.C. Jr { ' Address '
PATED o
:W‘ " {.7,'2@ I ¥ mm"“‘l‘:u“wsfm 'City State Zip ¥
§ 3 Juﬂiuhﬁf‘ — A xg‘ 'D T(}ht_aqk hetreL ;i\f interested ONLY in Classroom
&l 2 @m i o raining at L.A.
g:'< ] NATIONAL ST SCHOOLS ‘-W |'[] Check here for High School Department Catalog
05 g WORLD-WIDE TRAINING SINCE 1905 onliy.
Al GE G G G G O G Gh O &N 4N &R aE &

RADIO-ELEC l‘ROElES‘Du_blished monthly at Concord,_ N.—_H., by Gernsback Publications Inc. Second-class postage paid at Concord, N. H. © 1965, by Gernsback
Publications Inc. All rights reserved under Universal, International and Pan-American Copyright Conventions. SUBSCRIPTION RATES: US and possessions, Can-
ada: $5 for 1, $9 for 2, $12 for 3 years. Pan-American countries: $6 for 1, $11 for 2, $15 for 3 years. Other countries: $6.50 for 1, $12 for 2, $16.50 for 3 years. Post-

master send form 3579 to 154 W, 14th St., New York 10011.
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NEWS BRIEFS

TWO LASERS LOCKED IN PHASE
BY BELL LABS SCIENTISTS

Using techniques resembling
those of afc in ordinary electronic cir-
cuits, two Bell Labs scicntists have
locked two lasers together in phase for
the first time. This may make it possi-
ble to combine several low-power las-
ers in paralle]l to produce one high-
power beam. It will also make possi-
ble detection refinements that can
halve required transmittcd power in
experimental light communications
systems, and will enable scientists to
study the interactions of light waves
from separate sources.

As seen in the drawing, laser
beams were combined by a half-sil-
vered mirror, which sent part of the
combined beam to a screen and part
to a photomultiplier. The output cur-
rent from the photomultiplier is pro-
portional to the instantaneous power
of the combined light waves striking
the photomultiplier surface. The cur-
rent increases when the two light

waves interfere constructively, and de-
creases when they interfere destruc-
tively. Thus, the value of the instan-
depends

taneous current upon the

Inventor Louis Enloe examines the in-
terference rings produced by two luser
bheams being transmitted at exactly the
samte frequency and with a constant phase
difference.

phase difference between the two lascr
beams.

The voltage produced by the cur-
rent is fed back through a dc amplifier
(not shown) and a low-pass filtcr to a
piezoelectric transducer which sup-
ports one of the mirrors for the resona-
tor of the “receiving” laser (the one at
the left end in the drawing). The vary-
ing voltage applied to the transducer
changes the resonator length and thus
the frequency of the laser. This forces
the “receiving” laser to track the fre-
quency and phase of the transmitting
laser.

FIRST "CHROMATRON’’ SETS
TO COME FROM JAPAN

Akio Morita, executive vice pres-
ident of Sony Corp., announced that
Sony is placing a nonshadow-mask 19-
inch Chromatron color tclevision re-
ceiver on the market in Japan. The first
sets will be available some time in
April or May, and they may be ex-
ported to the United States somewhat
later, said Mr. Morita.

He also hinted at the possibility
of selling Chromatron tubes, instead
of completed receivers, to American
or European receiver manufacturers.

PAY TV NOT THE ANSWER
FOR PARTICULAR PATRONS

A “massive study” of pay-TV sub-
scribers indicates that the problems of
free TV still exist in the un-free type.
The survey, published in part in the
Jan. 30 Business Week, covered inter-
views with subscribers in Etobicoke
(Ont.), Hartford, Los Angcles and San
Francisco.

The average pay-TV family, it was
found, watches no more than two pay
shows per week, spends less than $2
weekly, and is more interested in good
movies and sports than theater and con-

FULL
TRANSMITTING SITVERER
LASER MIRROR
VARIABLE
BIAS "‘d—f —————————— 7]—'3““"“ !
|
PlEzM(z;;%cR‘rmc END l
R
TRANSDUCERS MIRRORS | HALF
SILVERED
I mirrOR
- S FA
]
RECEIVING i
_ASER 1 SCREEN
]
.
osCiL- LOW PASS — PHOTO
LOSCOPE FILTER - MULTIPLIER
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certs. Those families which cancelled
pay-TV, the report went on, were the
heavier patrons of cultural events. They
expressed themsclves as being as disap-
pointed in pay-TV as in its frce counter-
part.

JOHN HAYS HAMMOND JR. DIES

John Hays Hammond Jr., inven-
tor of early remote radio-control ap-
paratus and numerous other devices
and techniques, died Feb. 12. His in-
ventions included radio transmission
systems, hi-fi amplifiers and other au-
dio equipment, and even a teaching
machine. He was 76 vears old.

He sent an experimental yacht
from Gloucester, Mass., to Boston and
back by radio control as early as 1914,
and continued his remote control work
through radio-guided torpedoes in
World War I to remote-controlled
boats and planes for carrying instru-
ments into the radioactive areas sur-
rounding the Bikini atomic bomb tests
in 1946.

He was active till at least as late
as 1961, when he worked with the Na-
vy to develop a station capable of
transmitting to any point on the earth.

N.Y. ATTORNEY GENERAL
WANTS TV SERVICE LICENSING

The Attorney General of New
York State proposes that television
service technicians be licensed on the
basis of moral character, technical
training and experience in the field.

To fight what he calls the “tinker-
ing fringe element” among the thou-
sands of competent technicians, At-
torney General Louis J. Lefkowitz is
recommending a bill in the New York
State Legislature “to protect the quali-
fied and honest TV repairman . . .
and to weed out the incompetents and
gyp repairmen.”

Qualifications will include good
moral character, technical training and
experience. The bill was prefiled in the
legislature by Senator Thomas Laverne
(R) of Monroe County and Assem-
blyman John M. Burns (R) of New
York.

SUNSPOT MINIMUM PAST

The sunspot cycle which began in
1954 and reached a record peuak in
March 1958 was declared definitely
over, and the number of sunspots on
the upgrade, about the beginning of
the year. The actual number of sun-
spots was 15 for December and 18 for

continued on page 8
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50,000 MEN HAVE
FOLLOWED OUR ADVICE..
HOW ABOUT YOU?

“FOR REAL MONEY, A SOLID FUTURE AND EXCITING WORK, GET
INTO THIS GREAT INDUSTRY !’ — that's the kind of advice we've
given ever since DeVry Tech started more than three decades ago. And

our advice still holds true, for today's electronics industry is a
multi-billion-dollar field, growing fast, calling for more and more trained
men, offering some of the greatest opportunities in its history.

There is an air of excitement about electronics, whether you are in
radio and television, space and missile electronics,

communications, computer work, your own service business, or other
branch of the field. Thousands of men much like yourself, men

MODERN \ with ambition to be somebody — have learned electronics the DeVry
TRAINING AIDS | way, either at home or in day or evening classes at one of our
ke “ well-equipped resident schools. You, too, may keep your
Pr%%;s::ma?ddir;rn%; ‘ present job while preparing for a better one; make extra money in spare
;n.o.vies ©actual time while you learn. And . . . you don’t need previous technical
equipment to build. experience or advanced education to get started.
g::iryn:dpwi%lr\amrso arr:s' When you graduate, our efficient Employment Service will help
i mgind. PTOETess you get started toward a good job, a promotion or a business
of your own. Get the full story — no obligation! All
2,200 RESIDENT { you have to do is fill out the coupon and send it in.
STUDENTS \
DevVry Tech now has ;Rff
2,200 resident students \ 0' MAIL THIS COUPON TODAY!

attending day and
evening classes.

5,000 FIRMS HAVE
EMPLOYED DeVRY
GRADUATES

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago, lll. 60641, Dept. RE4-V

Please give me your two free booklets, ‘‘Pocket Guide to Real
Earnings'' and “Etectronics in Space Travel”; also include details
on how to prepare for a career in Electronics. | am interested in
the following opportunity fields ¢check one or more):

"‘ Get two valuable {1 Space & Missile Electronics [] Communications
g a i . ] Television & Radio [ Computers
p‘" men_are w‘,“ntEd ‘bookle'ts te"mg a,b,OUt [0 Microwaves ] Industrial Electronics
in many industries. today's opportunities 0 Automation Electronics [] Broadcasting
There must he a reason! in electronics. O Radar 0 Electronic Control

NAME____ e e AGE

ADDRESS______ INE—— S — APT

DeVry Technical Institute - L i S

] Check here if you are under 16 years of age.
Chica o * Torento Canadian residents: Write DeVry Tech of Canada, Ltd.
g £ 2097 970 Lawrence Avenue West, Toronto 19, Ontario
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COMPLETE TUNER
OVERHAUL

ALL MAKES - ONE PRICE

ALL LABOR
AND PARTS

(EXCEPT . TUBES
& TRANSISTORS)*

TRANSISTOR
Guaranteed Color Aligment—-No Addit. Charge

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 returped Promptly, performance re-
stored, aligned to original standards and warranted
for 90 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
overhaul. As low as $12.95 exchange. (Replacements
are new or rebuilt.)

Pioneers in Tv Tuner Overhauting

CASTLE

TV TUNER SERVICE, INC.

MAIN PLANT: 5715 N. Western Ave., Chicago 45, Illinois

EAST: 41-96 Vernon Blvd., Long Island City 1, N.Y.

CANADA: 136 Main Street, Toronto 13, Ontario

“Major Parts are additiona! in Canada

NEWS BRIEFS continued
January (as compared with 3 in June
and 4 in September, 1964).

Some students fear that—if expe-
rience with past cycles is a guide—the
next sunspot maximum (expected in
late 1968) will be considerably lower
than the past two, with a consequent
lowering of the highest frequencies use-
ful for communication.

The exact bottom of the cycle—
which is determined by an averaging
process to exclude the effects of ex-
traordinarily large or small numbers of
sunspots in a given month—had not
been determined at the beginning of
the year. Professor Waldemeier of the
Zurich Observatory reported it provi-
sionally as occurring in October.
American workers in the field, includ-
ing J. H. Nelson of RCA Communica-
tions (who predicted an early sunspot
minimum over a year ago) believe that
the cycle may have bottomed as early
as June.

EPITAXIAL TRANSISTOR PATENT
AWARDED BELL SCIENTISTS

A patent on the method of mak-
ing the epitaxial transistor and other
improved semiconductor devices has
been awarded to J. J. Kleimack, H. H.
Loar and H. C. Theuerer of the Bell
Telephone Laboratories. This impor-
tant step in transistor fabrication was
first announced by Bell Labs in 1960,
and is now used to make a majority of
transistors.

The heart of the epitaxial process
is the vapor deposition and epitaxial
growth of a very thin layer of a mate-
rial, such as silicon, on a carefully pre-
pared, single-crystal wafer of the same
semiconductor that has been doped to
have a lower resistivity. (The term

Advertising Representatives:
EAST MIDWEST
John J. Lamson P. H. Dempers Co.
Eastern Sales Manager 740 North Rush Street
Radio-Etectronics Chicago, lllinois 60611
154 West 14th Street (312) Michigan 2-4245
New York, N.Y. 10011
(212) Algonquin 5.7755

SOUTHEAST

J. Sidney Crane, Assoc,
22 Eighth St,, N.E.
Atlanta, Ga. 30309
(404) TRinity 2-6720

Neff Associates

15 Castle Harbor Isle
Ft. Lauderdale, Fla.

33308
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EMITTER COLLECTOR

DIFFUSED BASE

/
THICK, LIGHTLY [ Y
DOPED,HIGH- T P
RESISTIVITY N
COLLECTOR
REGION @\W N
A

EMITTER
DIFFUSED BASE &

EPITAXIAL FILM
LIGHTLY DOPED,
HIGH-
RESISTIVITY

HEAVILY
DOPED,
VERY-LOW -
RESISTIVITY SINGLE -
CRYSTAL SUBSTRATE B

COLLECTOR

How the epitaxial differs from an ordi-
nary transistor. In (A), a diffused-base
transistor, the collector region’s high re-
sistivity and large size (necessary for me-
chanical strengih) increase collector re-
sistance and, through increased charge
storage, switching time. In (B), high re-
sistivity of the collector section has been
confined to a very narrow epitaxial film,
grown on and supported by a heavily
doped, low-resistivity substrate, giving the
same mechanical strength with much low-
er series resistance and switching time.

epitaxial means the layer grows with
the same crystal structure orientation
as the wafer.) After the layer is de-
posited, standard diffused transistor
techniques are used to fabricate the
emitter and base zones of the transis-
tor within the grown layer. Since the
thickness and resistivity of the grown
layer can be easily controlled, the
characteristics of the transistor or
other device can be tailored as de-
sired.

FM DUPLICATION TO END

Beginning Aug. 13, 1965, at least
50% of the program content of the
FM affiliates of AM/FM stations in
cities of over 100,000 population must
be different from the AM programs.
Many stations have simply duplicated
AM programs on the FM station, thus
making it, in effect, little more than a
translator of the AM outlet.

HOME VIDEO TAPE RECORDER \/

ANNOUNCED BY SONY CORP.

Sony is putting on the market in
Japan a practical home video tape re-
corder, the model 2000. It uses a V2-
inch tape moving at only 7V2 inches
per second. The price will be about
200,000 yen ($550, US).

The Sony Videocorder has a ro-
tary two-head scanner and is capable
of recording and playing back black-
and-white television signals and sound.

continued on page 14
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LIVE BETTER ELECTRONICALLY with LAFAYETTE RADIO ELECTRONICS
HI-FI AND CB EQUIPMENT Headquarters
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NEW! LAFAYETTE 70-WATT COMPLETE
AM-FM STEREO RECEIVER

Just Add Speakers and Enjoy FM, FM Stereo
and High-Quality AM Reception

m A powerful 70-Watt Amplifier plus Complete Preampli-
fier Control Facilities plus a Standard AM Tuner plus a
sensitive FM Tuner plus an FM Stereo Tuner—all on One
Compact chassis ® Amazing FM “Stereo Search” Circuit
Signals Presence of Stereo Broadcasts ® Tuned Nuvistor
“Front End" provides Greater Sensitivity, Lower Noise
® Bar-Type Tuning Indicator for AM and FM ® Variable
AFC Control = Imported

TAKES REELS

+ adaptabie to DYNAMIC |
stereo playback MICROPHONE

THE WIDELY ACCLAIMED LAFAYETTE
RK-137A TAPE RECORDER

FEATURING ~ TRACK STEREO PLAYBACK}
— TRACK MONAURAL RECORD PLAYBACK

With Electronic Track Selector
Switch, VU Recording Level
Meter and Pause Switch For Instant Editing

Includes Lightweight carrying case, dynamic mic-
rophone, output cable, 7 inch empty tape reel.

@ Two Speeds—3% & 7% ips e Pause Lever Provides
Instant Stop for Editing e Record—Erase Safety Switch
e Fast, Rugged Shift Lever Control e Extension Speaker
Jack e High Impedance Monitoring Jack e VU Meter
Recording Level Indicator e Electronic Track Selector
Switch e Specially Designed Heavy-Duty 6x4” PM
Speaker e Separate Frase and Record Heads e Imported

o g L —4 I
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. ..

S]]

- o

R g

B

——

W Small . .. Quiet . . . Powerful!

NEW! LAFAYETTE SOLID-STATE
DUAL CONVERSION 5-WATT
CB TRANSCEIVER

With Authentic Mechanical Filter
v~ Only 3” high—fits easily in any car
1+~ Special multi-stage noise limiting circuit ends problem
of mobile noise
v~ The same output as the most powerful tube unit yet
uses only 1/50th of the battery power
The Perfect Unit For Mobile!
e 12 Crystal Transmit and Receive Positions e 23 Chan-
nel Tunable Receiver With Spotting Switch e 3-Stage
Transmitter Rated For Full Legal Power e Dual Conver-
sion Receiver with 5/10 uV Sensitivity e Multi-Stage
Automatic Noise Limiting Circuit @ Rugged Silicon Mesa
Transistors e Compact—3"Hx11%"Wx6'%s"D e 12V DC
Mobile Operation (Negative or Positive ground) e 117y
AC operation when used with Matching Solid-State AC
Power Supply (Optional at $16.95)

RUENr roge s a8 ERECOLTIENTTE iy /

NEW! LAFAYETTE 23-CHANNEL
5.WATT CB TRANSCEIVER

Double Side Band Full i
ouble Side Band Full Carrier With Advanced

»# 17-Tube Performance with 13 Tubes |« ) ”
4~ Low Noise Nuvistor “Front End” Ra'}:g.e BPOSt
» 5 Double-Tuned If Transformers ircuit

»~ Meets All FCC Requirements

o Frequency Synthesized Circuit Provides 23 Crystal-Con-
trolled Transmit & Receive Channels—No Extra Crystals
to Buy e Continuous One-Control Channel Tuning e Full
5-Watt Input e Push-To-Talk Microphone & Electronic
Switching e Dual Conversion Receiver With 3/10 uv
Sensitivity e Delta Tuning Offers “Fine Tuning” of
—+2.5Kc on Receive e llluminated “S” and RF Output
Meter e Variable Squelch, Variable Noise Limiter, AGC
e Built-in 117V AC & 12V DC Power Supply e “Vari-
Tilt" Mounting Bracket for Easy Mobile Installation e
Plug-in Facilities For Lafayette Selective Call Unit

- D S -ﬁ----—---|
U LAFAYETTE RADIO ELECTRONICS

§ Dept. JD-5 P.0. Box 10 |
Syosset, L.I., N.Y. 11791

= 1|LAFAYETTE

E ' ® | RADIO ELECTRONICS

1
: O gend me the FREii: 1925 Lafgyette Catalog 650 |
........................ enclosed; ME i
1 965 CATALOG NO. 650 51 6 PAG ES! = (Prices do not include shsiepr:)ing ?:harges).

: i 1
See The Largest Selection in Our 44-Year History i 1
e Stereo Hi-Fi — Famous Brands pluS ° Radio’s, TV's and Accessories mName ........................................................................................... l
Latayettes own Top-Rated Components e P.A. Equipment; Intercoms A OS5 itmesir... o s oo . i e 1

e Citizens Band Equipment o Test Equipment e Optical Goods | . st z
o Tape Recorders e Ham Gear o Auto Accessories e Musical Instruments lClty ...................................... ate ... [ P l
- D N I ED I B B . I G R & e L N ]
APRIL, 1965 9
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You get more

for your money
from NRI-

America’s oldest and largest Electronic,
Radio-TV home-study school

Compare if you like. You'll find—as have so
many thousands of others—that NRI training
can’t be beat. From the dalivery of your first |es-
sons in the remarkable, naw Achievement Kit we
send you, to “bite size,’” easily-read texts and
carefully designed training equipment . . . NRI
gives you more value.

Shown below is a dramatic, pictorial example of
all of the training materials included in just one
NRI Course. Everything you see pictured below is
included in low-cost NRI training. Other major
NRI courses are equally complete. Text for text,
kit for kit, dollar for dollar—your best home-
study buy is NRI.

RADIO-ELECTRONICS
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GET A FASTER START WITH NRI’S
NEW EXCLUSIVE AGHIEVEMENT KIT

The day we receive your enrollment application we
mail out your Achievement Kit. It contains everything
you need to make an easy, fast start in the Electronits
training of your choice. This attractive, new starter kit
is an outstanding, logical way to introduce you to home-
study as NRI teaches it . . . an unparalleled exampie
of the value of NRI training . . . training that is backed
up by a dedicated staff and the personal attention you
should expect of a home-study school. It is your first
of a number of special training aids carefully devel-
oped by the NR! laboratories to make your adventure
into Electronics absorbing, meaningful. What’s in the
Achievement Kit? Your first group of lesson texts; a
rich viny! desk folder to hold your study material; the
industry’s most complete Radio-TV Electronics Dic-
tionary; valuable reference texts; lesson answer sheets;
pre-addressed envelopes; pencils; pen; engi-

neer's ruler—even postage. No other schoo!

has anything like the NRI Achievement Kit.

OUR 50th YEAR OF LEADERSHIP

APRIL, 1965

LEARNING BECOMES AN ABSORBING
ADVENTURE WITH NRI TRAIKING KITS

Electronics comes alive with NRI training kits. What
better way to learn than by doing it? That's why NRI
pioneered and perfected the “home lab'” technigue of
learning at home in your spare time. You get your
hands on actual parts and use them to build, experi-
ment, explore, discover. NRI invites comparison with
training equipment offered by any other school. Begin
NOW this exciting program of practical learning. It's
the best way to understand the skills of the finest
technicians—and make their techniques your own.
Whatever your reason for wanting to increase your
knowledge of Electronics . . . whatever your field of
interest . . . whatever your education ., . . there's an
NRI instruction plan to fit your needs, -at low tuition
rates to fit your budget. Get all the facts abcut NRI
training plans, NRI training equipment. Fill in and
mail the attached postage-free card today.
No salesman will call. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016,

IN ELECTRONICS TRAINING

This is an example of material included in just one NRI course Other courses are equally =m-
plete. But NRI training is more than kits and “bite-size” texts. It's also personal services which
have made NRI a 50 year leader in the home-study field. Mail the postage-free caid teda.

Wwww.americanradiohistorv.com
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The famous RCA 5- lnch scope

NOW WITH MORE FEATURES
T0 SIMPLIFY YOUR JOB

Here's the latest model of the famous
RCA 5-inch scope: the NEW WO-91B

@ Provision for connecting signals di-
rectly to the vertical deflection plates
of the CRT. Permits observation of
high frequency RF waveforms, such as
trapezoidal and wave-envelope modu-
lation patterns.

® Two-stage sync separator simplifies
checking of TV horizontal and vertical
sweep synchronization. .. provides ex-
ceptionally solid lock-in action on com-
posite TV signals.

® Choice of wide-band or high-sensi-
tivity, narrow-band display.

® Complete with RCA WG-300B Di-
rect/Low Cap. Probe and Cable.

® Optional at slight extra cost: RCA
WG-354A slip-on capacitance-type volt-
age-divider probe that extends the
range of the scope to permit observa-
tion of signal pulse amplitudes up to
5000 volts. RCA WG-302A slip-on RF/
IF/VF signal tracing probe for RF appli-
cations from 100 K¢ to 250 Mc.

O WO-91B Scope: $249.50*
[0 WG-354A Probe: $ 7.50%
0 WG-302A Probe: $ 8.50%

Ask to see jt at your Authorized
RCA Test Equipment Distributor.
“Optional distributor resale price. All prices sub.

ject to change without notice. Prices may be
slightly higher in Alaska, Hawaii and the West.

RCA Electronic Components and Devices, Harrison, N. J.

The Most Trusted Name in Electronics

B
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NEWS BRIEFS continved

The weight is 33 1b. It can record up
to 63 minutes continuously.

No statement has as yet been
made about plans to market the tape
recorder in the United States, but it is
extremely likely that it will appear
here in the near future if the machine
is a success in Japan.

CALENDAR OF EVENTS

IEEE International Convention, Mar.
Coliseum and New York Hilton Hotel,
York, N.Y.

National Electronics Week, Mar. 29-Apr. 4;
1965 Electronic Parts Distributors Show, Mar.
31-Apr. 4; New York Hilton and Americana
Hotels, New York, N.Y. (Trade show—not for
the public)

Colloque International sur les Techniques des
Memoires (International Symposium on Tech-
niques of Memories), Apr. 5-10; Paris, France

International Exhibition of Electronic Com-
ponents, Apr. 8-13; Parc des Expositions
(Fairgrounds), Porte de Versailles, Paris
National Telemetering Conference, Apr. 13-15;
Shamrock Hilton Hotel, Houston, Tex.

1965 Electronics & Instrumentation Confer-
ence & Exhibit, Apr. 14-15; Cincinnati, Ohio
Symposium on System Theory, Apr. 20-22;
Polytechnic Institute of Brooklyn, Brooklyn,
N.Y.

19th Annual Frequency Control Symposium,
Apr. 20-22; Shelburne Hotel, Atlantic City,
N.J.

B & K Instrument Seminars: Apr. 26-30, 203
Jackson Building, 220 Delaware Ave., Buffalo,
N.Y.; May 10-14, 1605 Chatham Ave., Char-
lotte, N.C.; May 17-21, 1845 Temple Dr., Win-
ter Park, Fla.

22-25;
New

BRIEF BRIEFS

French scientists of the Haute
Province Observatory have bounced a
laser beam off the American Explorer
22 satellite and measured its distance
from the earth with an accuracy within
26 feet.

The Unmd States Weather Bu-
reau plans a weather data service, in
which reports will be transmitted from
buoys moored in inaccessible ocean
arcas to satellites passing over. The
satellites will then retransmit the in-
formation when they reach spots with-
in range of US meteorological stations.
About 300 buoys are planned.

Radio Monte Carlo, now being
heard in the United States occasional-
ly on the broadcast band frequency
of 1466 kc, is finishing a new 1200-
kw long-wave broadcast station on 218
ke, which is to be the world’s most
powerful broadcast station. END

CALL FOR PAPERS

1965 NEC Technical Sessions on Con-
sumer Electronics Oct. 25-27, Mc-
Cormick Pluace, Chicago, Illinois. Spon-
sor: IEEE Audio, Broadcast/Tele-
vision Receiver and Electron Devices
Groups. Deadline for 75-word ab-
stracts: May 3, 1965. Contact: James
S. Aagaard, Electrical Engineering
Dept., Northwestern University, Ev-
anston, I1l. 60201.

RADIO-ELECTRONICS
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GEORGA ARD CARORMO STASIZN, VARCOUVER &, B.C » -y

“Go Places” with your Sylvania Distributor

An invitation to one of America's most famous resorts end holidays between now and May 31. So now is the

is waiting for you at your participating Sylvania Dis- best time to stock up for a busy spring and summer

tributor’s. Complete with excellent accommodations. with the quality, fast-moving line of tubes. it may take

professional entertainment, boating, dancing and you to your vacation paradise. Ask your participating

other fun and sun features. Be our guest and show Sylvania Distributor for details.

the Mrs. the time of her life. Electronic Tube Division, Sylvania Electronic Com-
Your Sylvania Distributor will be awarding week- ponents Group.

SYLVANIA

SUBSIDIARY OF
GENERALTELEPHCNE & ELECTRONICS rI'gLE

NEW CAPABILITIES ih: ELECTRONIC TUBES + SEMICONDUCTORS « MICROWAVE DEVICES » SPECIAL COMPONENTS « DISPLAY DEVICES

APRIL, 1965 15
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TUNER REPAIRS

Includes ALL parts (except tubes)...
ALL labor on ALL makes for com-

plete overhaul.

9

il

FAST, 24-HOUR SERVICE

with FULL YEAR WARRANTY

Sarkes Tarzian, Inc., largest manufacturer of
TV and FM tuners, maintains two completely-
equipped Service Centers, offering fast, de-
pendable tuner repair service. Tarzian-made
tuners received one day will be repaired and
shipped out the next. More time may be re-
quired on other makes. Every channel checked
and realigned per manufacturer's specs. Tar-
zian offers full, 12-month guarantee against de-
fective workmanship and parts failure due to
normal usage. Cost, Including all labor and
parts (except tubes), is only $9.50 and $15 for
UV combinations. No additional costs. No
hidden charges. You pay shipping. Replace-
ments atlow cost are available on tuners beyond
practical repair.

Always send TV make, chassis and Model
number with faulty tuner. Check with your local
distributor for Sarkes Tarzian replacement
tuners, parts, or repair service. Or, use the
address nearest you for fast factory repair
service.

SARKES TARZIAN, INCG.
TUNER SERVICE DIVISION
i

Dept. 200

10654 Magnolia Blvd.,
North Holiywood, Calif.
Tel: 769-2720

Dept. 200

537 South Walnut St.,
Bloomington, Indiana
Tel: 332-6055

MANUFACTURERS OF TUNERS, SEMICONDUCTORS, r

AIR TRIMMERS, FM RADIOS, AM-FM RADIOS,
AUDIO TAPE and BROADCAST EQUIPMENT

16

§
’?’i §
L
/
5"’ H’ff’mf]‘ Sb o

WE DIDN'T MEAN TO IMPLY . ., .

v

Dear Editor:
May T congratulate Mr. Peter
Sutheim and his article on “anonymous”

loudspeakers.

I feel that you have definitely done
the industry a service by reporting our
obvious weaknesses, but I would like to
point out that the use of the JBL regis-
tered corporate name is not allowed un-
less permission is obtained in advance.

Our name is used in the lead area
of the article with some anonymous
loudspeakers, and in the body of the ar-
ticle it was never pointed out that JBL
is a manufacturer of long and outstand-
ing quality in the industry.

T.J. JENNINGS
Director of Marketing
JBL International
Los Angeles, Calif.

14
QUESTIONS ""ANONYMOUS’’ TESTS

Dear Editor:

The tweeter control should have
been set at 9 o’clock, not at 12 o’clock
(midposition) as it was for the tests.
This would have lowered the l-kc to
8-kc peak. From your charted response
at 100 cycles, compared to that of the
other speakers, the XAM-1D would ap-
pear to be a fabulous value at $29.89.
(5-year guarantee.)

For a fair comparison the AR-4
should be tested in the same room with
the same equipment and the resulting
curve published. (AR-4 sclls for $57.)

Assume you say “anonymous” re-
ferring to speakers enclosed. Are you
positive of origin of speakers in name-
brand advertised systems?

The RCA LC-1A, most common
broadcast monitor, doesn’t use induct-
ance. Neither do we, in our crossovers.
Using mass of cone [to effect crossover]
just as legitimate as using bale of wire.

All other things equal, lowering
cone resonance in same enclosure re-
sults in lower system rcsonance. XAM-
ID’s on sale at time your article ap-
peared contained new model woofer
and twecter. Cone resonance [of woof-
er] was 30 cycles, is now 25 cycles in
current product.

HaroLD WEINBERG
Audio Buyer, E. ]. Korvette
New York, N. Y.

Wwww.americanradiohistorv.com

The author replies:

What we objected to was passing
off low-price (and low-performance)
speakers in company with high-quality,
name-brand tuners, amplifiers and re-
cord players, causing the purchaser to
believe that the speaker was of the same
high quality, thus possibly destroying
his confidence even in the reputable
equipment he purchases, and damaging
the reputation of the high-fidelity indus-
try as a whole.

That the speakers may be worth the
price paid for them is beside the point.
They are inserted in the package deal to
keep the price down and persuade the
buyer that he is getting a bargain. The
fact that, as onc of the three makers
stated, “those speakers are really worth
only about $12 each in package deals”,
makes the point beautifully. Even if you
got them free they would be a waste.

PETER E. SUTHEIM

A MANUFACTURER COMMENTS

Dear Editor:

As one of the principal manufac-
turers of high-fidelity speakers in the
industry, T read [Mr. Sutheim’s] arti-
cle with far more than casual interest.

There is no question that a great
deal of the no-name merchandise being
sold is shockingly inferior; some is so
bad that its sale borders on fraud, in
our opinion. But there is another class
of private-label merchandise to which
none of those epithets is applicable. In-
decd, Electro-Voice and some of our
most respected competitors are manu-
facturing private-label speakers and Sys-
tems for certain dealers.

The principal objective of these
private-label customers of ours is not to
take advantage of the consumer, but to
develop a line of proprietary products
not readily discounted by competition.
Generally, they seek, not to undersell
someone with cheap merchandise, but
to find a unique product they alone will
sell. When we make such a product,
we give it the same attention we give a
standard Electro-Voice product.

I know from personal contact that

E. J. Korvette’s has made a genuine
effort to have the XAM represent good
vahie to its customers. Our specific
criticism of XAM products is not so
much the individual speaker systems,
which frequently represent very fine
value for the money, but rather Kor-
vette’s insistence on combining  them
with eclectronics that in our opinion
calls for higher-priced speaker systems
of better quality. There is nothing to
say that a $20 XAM speaker might not
be excellent value for $20.

Most of the manufacturers of
downright dishonest merchandise have
gone out of business, and those who
persist will follow them. The consumer
seems to be quite adept at seeking out

RADIO-ELECTRONICS
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au GOLOR TV COVERAGE « PHOTOFACT

gives you up-to-the-minute servicing know-how!
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COLOR TV coverace avaiLABLE IN | B | |
PHOTOFACT THROUGH FEBRUARY 195:* | - - m=- |

» S5
Photofact Brand Photofact Brand
Set Set
252 RCA Victor 640 RCA Victor
259 Westinghouse 643 Andrea
262 Arvin 644 Westinghouse
265 Stromberg-Carison 650 DuMont
283 Motorola 653 Magnavox
293 CBS-Columbia 655 Silvertone
299 Sparton 658 Sylvania
300 RCA Victor 660 Bradford
305 Hoffman 663 Zenith
314 RCA Victor 665 Curtis Mathes
320 Sentinel 670 Coronado
323 Magnavox 673 RCA Victor
324 Airline 678 General Electric
327 Capehart 680 Airline
344 Sentinel 683 Philco
346 Philco 685 Packard-Beli
353 RCA Victor 688 Zenith
357 Westinghouse 690 Westinghouse
358 RCA Victor 693 Sylvania
371 Motorola 695 Motorola
378 Raytheon €98 Philco
382 Troetone 700 Airiine HAVE EVERYTHING YOU NEED TO PERFORM EXPERT
383 Admiral 703 Admiral
385 Hoffman 705 Zenith R ]
386 Packard-Bell 708 Magnavox []
388 Silvertone 710 Magnavox ‘

399 RCA Victor 713 Silvertone ’
:;g Efc":rcocf: ;i: ?ekchell-Carlson e Famous SAMS ‘‘Standard Notation'® Detailed Schematics
ictor ruetone .

437 Westinghouse 717 Penncrest e Chassis View Photos e Tuner Schematics
459 RCA Victor 719 Emerson . . q
495 Admiral 721 Motorola o Disassembly Instructions e Block Diagrams
5§17 RCA Victor 722 Zenith . i
540 Admiral 724 DuMont o Set-up Adjustments o Waveform Diagrams
546 Packard-Bell 726 Coronado i
565 General Electric 727 Muntz ® Fu" Allgnment Data ® TUbe Placement Charts
2251 SuMont 729 gfneral Electric o Resistance Charts e Complete Parts Lists
ilvertone ympic
ggg glagnavox ;32 Electrohome Plus dozens of other invaluable PHOTOFACT features
merson 34 Andrea
596 Olympic i
299 Zemth 2 ok etor FOR THE COLOR TV COVERAGE YOU NEED, check your latest
614 Packard-Bell 739 Motorola PHOTOFACT Master Index—the issue dated February, 1965 includes a
‘;gg g’;‘f’;g:co 741 AmC special section listing all Color TV makes and models now covered in
. PHOTOFACT—so you can instantty locate the Color TV PHOTOFACT
. c*“" :";’:‘:&:"iii:'r‘:;;r‘vp‘:giz:‘\m Folder you want. See your Sams Distributor—he stocks all PHOTOFACT
CLIEIC % Sets to fill your requirements immediately.

T e S RO ST et

NOW MORE THAN EVER—a PHOTOFACT risrary ano susscripTion PAYS OFF!

Deluxe new 4-drawer File Cabinet l OWN A PHOTOFACT LIBRARY THE EASY-BUY WAY

(full-drawer suspension) worth $55— Only $10 down e 30 months to pay e No interest or carrying
now available with your purchase of charges o Prepaid transportation ¢ Add-on privilege of a year's
aPHOTOFACTLIBRARY consisting advance subscription to current PHOTOFACT on the same

Easy-Buy contract ¢ Save 30c per Set—special $1.95 price ap-

of lus i f valu-
LA (2 ajsslectiono plies on Easy-Buy (instead of the regular $2.25 price).

able Free extras!)

HOWARD W. SAMS & CO., INC.

4 Ways to Select Your PHOTOFACT
Library: 1. Complete your present

Howard W. Sams & Co., Inc. Dept. REF-4

PHOTEZ’:;;_%%’;’%’&; C(),[ldoesr a‘;'(ﬁtfgég’_ | 4300 W. 62nd St., Indianapolis, Ind. 46206 |
coverage from 1958 to 1963—only l [J Send FREE Photofact Cumulative Index. s 1
$12.66 per month). 3. Order by brand [0 Send full details on Easy-Buy Plan. |
name and year—see handy selection I an i |
chart at your Distributor. 4. Order | My Distributoris:____ = I
a completg PHOTOFACT Library— Shop Name B
get FREE file cabinets, p/us a selec- I I
tion of valuable books and Elec- l Attn. - ]
tronics Courses. I i

Address il
SEE YOUR SAMS DISTRIBUTOR I . ) 1
FOR FULL DETAILS, OR MAIL COUPON Lc'ty - State — _'af'_T_l
N N _F N N N N 8§ N | -
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short, short story
about a great new mobile | cb antenna:

Capacity-matched
to car body for
excellent, low
VSWR.

Fine-tuning
ad]ustment

d

brand new loading
technigues for
more effective
center loading

% rugged Professign
, al-
type 2157 Stainless

steel shock Spring

M-130

“"Mighty Mite”
Y8" snap-in mount—

no soldering

M-131
"Maggie Mite”

Gutter clip mount—
hang it anywhere

ntenna =’ specialists co.

A division of A/S Industries, Inc.

18" length!

Atlast—a high-performance mo-
bile CB antenna you can mount
on your roof where it belongs,
without making your car look like
a space satellite!

VH30
“"Mighty Mite”

18” Mobile CB antenna

the a
12435 Euclid Ave., Cleveland, Ohio 44106

“‘stripes of quality” g

&4

Export Div.:
64-14 Woodside Ave.,
Woodside 77, N.Y.

 ENGINEERED FOR TOP PERFORMANGE
WANUFACTURED FOR QUALITY
“GUARANTEED FOR RELIABILITY

TR

BEFORE YOU BUY— GHECK THE SPECS... WRITE T0:

XA VK vivironatin
¥ ©

. BOX 187,

Citizen's Band
TRANSCEIVERS

Mobile & Base

WINNISQUAM, N. H.

WWW . americanradiohistorv.com

quality goods and distinguishing them
from dishonest value. At Eleciro-Voice
we test a great deal of competitive
merchandise, and we find that many
so-called reputable manufacturers
overstate the facts to a degree that
would put them in precisely the same
category uas some of the anonymous
speaker manufacturers referred to in
the article. LAWRENCE LEKASHMAN
Vice President, Sales
Electro-Voice, Inc.
Buchanan, Mich.

A READER COMMENTS
Dear Editor:

I have never feit that I had to
write to a magazine as much as 1 do
today. First, I want to express my ap-

| preciation of your article on “anony-

mous” speakers.

The article was long overdue and
supports my idea that selling this kind
of equipment is doing a disservice to
the entire component market. As Larry
LeKashman of Electro-Voice recently
said, “What do we in the component
field have to offer that is different from
the so-called package system?—versa-
tility, value for the dollar, excellent
sound.”

With these prepicked systems in-
cluding the “anonymous” speakers, the
versatility is gone because the system
is prepackaged, the value is gone, and
the sound, ugh!

To combat my New York compe-
tition, I have put together my own
“garbage” system (with the R & A
speaker, which is not bad for the price),
but I do not offer it as a quality system.
I usc it to sell against. A customer walks
in to discuss a system, and asks about
the one he saw advertised in the New
York Times by one well known perpe-
trator of this junk. I tell him that if he
wants junk, I've got it. I call my system
the Mark 1. I then show him the dif-
ference between the $70-a-pair Mark 1|
and an inexpensive name-brand speak-
er. I am happy to say I have never had
to sell a Mark I. T hope I never will.
But if I do, be assured that 1 will mark
in pencil the speaker phasing and im-
pedance, and state that it is “garbage”.

Bor BoNOFF
Greenwich Radio/ Television Co.

Greenwich, Conn. END

The electronics industry will come
in for a share of President Johnson’s
antipoverty project for training un-
skilled and idle youths. Two centers
will operate: at Federal Electric in
Paramus, N.J., in cooperation with
Rutgers University, and at Tongue
Point Naval Station in Oregon, to be
operated by the University of Oregon
and the Philco Corp.

RADIO-ELECTRONICS
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Glossary of Color Terms

By ED BUKSTEIN

Final section. The first two appeared in
the January and February issues.

phase detector: A circuit that compares
the burst signal and the local 3.58-mc
oscillator of the receiver. If they differ
in frequency or phase, the phase detec-
tor produces a correction voltage, which
is applied to a reactance tube to correct
the phase or frequency of the local os-
cillator.

phosphor-dot screen: A glass plate con-
taining small dotlike deposits of phos-
phor. The dots are deposited in groups
of three, cach containing a red-, a blue-
and a green-light-emitting dot. The
three clectron beams of the color pic-
ture tube are so adjusted that one
strikes only red dots, another strikes
only green, and the third strikes only
blue.

phosphor trio: A group of three phos-
phor dots (red, blue and green). For
cach such group there is one hole in the
aperture plate through which the three
electron beams can pass. The intensity
of the three beams can be varied inde-
pendently so that any or all of the three
colors can be combined in various pro-
portions to produce other colors.

primary colors: Colors which can be
combined in various proportions to pro-
duce a wide range of other colors, but
which cannot themselves be produced
by mixing other primaries. Red, green
and blue are the primaries in color TV.
(Sec additive primaries.)

purity: The condition in a color picture
tube when the electron beam from the
red gun strikes only red phosphor dots,
the blue beam strikes only blue dots,
and the green gun only green dots.

purity magnet: A magnet mounted on
the neck of the picture tube and used to
direct the clectron beams for good
purity. (Sce purity.)

Q demodulator: A demodulator circuit
whose inputs are the chrominance sig-
nal and the signal from the local 3.58-
me oscillator after it has been shifted
90°. This phase shift is necessary so
that the local signal will be an accurate
representation of the Q subcarrier that
was suppressed at the transmitter. Out-
put of the Q demodulator is a color
video signal representing colors in the
televised scene. (See 1 demodulator.)

APRIL, 1965

Q signal: A color information signal
produced at the transmitter by combin-
ing portions of the outputs of the red,
green and blue cameras. This Q signal
is then converted to sidebands of a
3.58-mc subcarrier (the subcarrier
modulated by the Q signal is 90° out
of phase with the subcarrier modulated
by the I signal). At the receiver, the
sidebands are reconverted to color video
signals. (Sce I demodulator.)

rainbow generator: A test instrument
whose output, applied to a color TV re-
ceiver, produces a continuous spectrum
of colors across the screen.

reactance tube: The tube that controls
the frequency and phase of the 3.58-
mc oscillator in the receiver. Respond-
ing to correction voltage supplicd by a
phase detector. the reactance tube ad-
justs the phase and frequency of the
oscillator. (Sce ape.)

red gun: The clectron gun whose beam,
when properly adjusted, strikes only
red phosphor dots in the color picture
tube.

red video voltage: The signal voltage
that controls the grid of the red gun in a
three-gun picture tube. This signal is a
reproduction of the output from the red
camera at the transmitter.

ringing circuit: In some color receivers,
the 3.58-mc oscillator operates con-
tinuously. In others, the burst signal is
used to shock-excite a quartz crystal.
Because of its high Q, the crystal con-
tinues to vibrate (ring) until the next
color burst arrives.

R — Y signal: A color-difference signal
representing the difference between the
brightness signal (Y) and the output of
the red camera. In the receiver, the
brightness signal can be added to the
R — Y signal to produce R =Y +Y
— R. This R signal controls the red gun
of the picture tube.

saturation: The extent to which a color
is undiluted by white. High-saturation
colors are deep and brilliant; low-satu-
ration colors are soft and pale. Red and
pink, for example, are the same hue at
different levels of saturation. Deep red
contains very little white and is there-
fore highly saturated. Pink contains a
considerable amount of white and is
therefore low in saturation.

continued on page 22
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ASSEMBLE YOUR OWN
ALL-TRANSISTOR
Sehoter
ELECTRONIC ORGAN

3 NEW MODELS

Recitat $1500
Consotette 11 $850
Spinet $550

This is the all-
new, all-transis-
tor Schober
Recital Model . ..the most versatile electronic
organ available today. ts 32 voices (plus amaz-
ing “Library of Stops™), 6 couplers and 5 pitch
registers delight professional musicians...make
fearning casy for beginners. Comparable to
ready-built organs selling from $5000 to $6000.

The pride and satisfaction of building one of
these most pipe-like of electronic organs can
now be yours...starting for as low as $550.
The Schober Spinet, only 39% inches wide, fits
into the smallest living room. The new, all-
transistor Schober Consolette 11 is the aristocrat
of “home-size” organs...with two full 61-note
manuals, 17 pedals, 22 stops and coupler, 3
pitch registers and authentic theatre voicing.

AND YOU SAVE 50% OR MORE BECAUSE YOU'RE BUYING
DIRECTLY FROM THE MANUFACTURER
AND PAYING ONLY FOR THE PARTS, NOT COSTLY LABOR.

It's easy to assemble a Schober Organ. No spe-
cial skills or experience needed. No technical
or musical knowledge either. Everything you
need is furnished, including the know-how. You
supply only simple hand tools and the time.

You can buy the organ section by section. . . so
you needn’t spend the whole amount at once.

You can begin playing in an hour, even if
you've never played _before—with the ingenious
Pointer System, available from Schober.

Thousands of men and women —téenagers, too
—have already assembled Schober Organs.
We're proud to say that many who could
afford to buy any organ have chosen Schober
because they preferred it musically.

Send for our freec Schober Booklet, describing
in detail the exciting Schober Organs and op-
tional accessories; it includes a free 7-inch “sam-
pler” record so you can hear before you buy.

THE y{‘/ﬁoﬁm @‘W CORPORATION

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

Also available in Canada. Australia, Hong Kong,
Mexico. Puerto Rico, and the United Kingdom

]__—_______—___—'l

THE SCHOBER ORGAN CORP., Dept. RE-38
43 West 61st Street, New York, N.Y. 10023

[ Piease send me FREE Schober Booklet
and free 7-inch ‘*sampler” record.

[J Enclosed find $2.00 for 10-inch quality LP
record of Schober Organ music. ($2.00
refunded with purchase of first kit.)

Name

Address
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247 WAYS TO MAKE MORE

From now on, color-TV work is going to bring in a bigger and
bigger part of your income. And RCA has EVERYTHING to
make color-TV service MORE PROFITABLE for you.

To save you money and manhours.

To increase your efficiency so you can get more jobs out
in the same time.

To eliminate those time-wasting extra phone calls and
trips to the distributor.

Take the famous RCA Color-TV Test Jig (large unit at
right). It cuts manhours jn half on a color house call. With-

outit, when you have to pull a set into the shop, it takes two
men. With it, it takes just one (you pull the chassis only—
leave the color tube and the cabinet). That means MONEY
...extra money for you.

Take the RCA Color Parts Rack (large unit at left). The
rack is FREE when you buy the basic complement of 120
most-needed color service parts. Keeps your color parts
neatly organized, all in one place. Simplifies restocking,
lets you know what you're short of. No more running out of
a vital part just when you need it—which slows down a job.

www.americanradiohistorv.com
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_MONEY IN COLOR-TV SERVICE

That means MONEY...extra money for you.

Take the other color service parts arrayed in the photo
and listed at right. Degaussing coils, transformers, chokes,
yokes, connectors, cables, replacement parts...each with
a special function to save you time, to increase the quality
and accuracy of your work, to help you cut down on call-
backs. That means MONEY...extra money for you!

245 specialized color service parts in all. The Rack and
the Jig make it 247. And all of them mean MONEY...extra
money for you.

RCA PARTS AND ACCESSORIES, DEPTFORD, N.J.

The Most Trusted Name in Electronics

®

RCA Parts and Accessories for color-TV

service include: Color Test Jig—to test all RCA color-TV
chassis eColor Parts Rack—sturdy, well-organized unit con-
taining complement of 120 most-needed color-service parts e
Degaussing coils—to demagnetize picture tube and chassis e
Special-purpose extension cables—to extend kinescope socket,
deflection yoke, convergence magnet and kinescope high-volt-
age leads when chassis is removed from cabinet for servicing
e Special alignment probes—video detector test blocks, IF test
blocks. sound detector test blocks, mixer grid matching pad,
tuner IF input head o High-voltage interlock plug—to by-pass
high-voltage shorting switch e Plus sockets, transformers,
fixed and variable capacitors, reactors, resistors, diodes,
switches, coils...EVERYTHING to save you time and make
more money for you in color-TV service.

X
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Have you tried new QU,G®

connectors?

1
. ector:

d different - -
an HUX: an

f
ayer © s heat!

Once again, Sprague helps the TV-radio
service industry by solving two increas-
ingly serious problems . . . parts replace-
ment in those ‘“inaccessible” chassis
nooks, such as crowded tube sockets,
as well as soldering onto the delicate
circuitry of printed wiring boards.

Mechanically sturdy and electrically
reliable, the revolutionary QUIG pro- .
vides fast, expertly-soldered connections actual siae
as easy as A-B-C!

Heat QUIG,
Connection Made!

NOBODY ELSE HAS QUIG CONNECTORS. ..

YOU GET 'EM ONLY FROM SPRAGUE PRODUCTS!

QUIGS are now being packed with Sprague Atom® Capacitors
at no extra cost to you! Whenever you need tubular electro-
Iytics, insist on pre-packaged Sprague Atoms from your parts
distributor and you’ll automatically get your QUIG component
connectors . . . the biggest

boon to the service techni-

cian since the soldering gun! s p R n G u E®

THE MARK OF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

654105
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GLOSSARY continued

shadow mask: A thin metal plate
mounted slightly behind the phosphor-
dot screen of the color picture tube.
The shadow mask contains many small
openings through which the electron
beams bombard the phosphor dots. (See

| aperture plate.)

static convergence: See dc¢ convergence,

subcarrier: A signal that is modulated
by a lower frequency and then used to
modulate a higher frequency. Two sub-
carriers are employed in color TV. both
of the same frequency (3.58 mc) but
90° out of phase. One subcarrier is
modulated by the T signal and the other
by the Q signal. The sidebands of the
modulated subcarriers modulate the pic-
ture carrier of the channel.

synchronous detector: A detector cir-
cuit, one of whose inputs is a locally
generated signal which represents a sig-
nal suppressed at the transmitter. (See
I demodulator.)

white: For color TV, white is a mixture

| of red, green and blue. In the picture

this is produced by exciting all three
dots in each phosphor trio. Since the
eye cannot distinguish the individual
dots, the mixture appears white.

Y signal: A signal containing luminance
information (see brightness signal).

X and Z demodulation: A system of de-
modulation in which the two reinserted
3.58-mc subcarrier signals differ by ap-
proximately 60° rather than the usual
90°. R—Y, B—Y and G — Y volt-
ages are derived from the demodulated
signals, and these control the three guns
of the picture tube. An important ad-
vantage of this system is that receiver
circuitry is simpler than that required
with I and Q demodulation. END

Al i

"
ok sontt!

“You're too late.”

RADIO-ELECTRONICS
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INTERNATIONAL
150-HM2
CITIZENS BAND
TRANSCEIVER

APRIL, 1965

POSITION

SWITCH CHECKS

FUNCTION

RF Amplifier Cathode
Ist Converter Screen
2nd Converter Screen
2nd Rec. Osc. Grid
Ist IF Amp. Cathode
2nd IF Amp. Cathode
2nd IF Screen

Rec. “S" Meter-Trans.
Audio Qut

1st Audio Plate

2nd Audio Cathode
Audio P.A. Cathode
Buffer Grid

Rec. Relay Voltage-

REMQTE
CONSOLE

SWITCH CHECKS
POSITION  FUNCTION

xE<c—Hwm DVoz

Trans. P.A. Bias
Trans. Osc. Grid
Trans. Adder Grid
Channel Osc. Grid
Power Supply B+
Voltage

Reflected RF Power
RF Power Qutput
Bat.4Volts Neg Gnd.
Bat.—Volts Pos Gnd.
Fil. Voltage Level
Percentage of Mod.
Rec. & Trans. Audio
Level

[OTALLY
NEW!

International’'s Executive 750-HM2 transceiver
with 24 built-in test circuits, is truly the most
versatile transceiver manufactured for Citizens
Radio communication. e At the turn of a switch,
the test circuits provide a fast and positive check
on the operating performance of receiving and
transmitting circuits within the set. e This “years
ahead” test feature checks the filament, plate
and input voltages, transmitter forward and re-
flected power, modulation, etc. A 24-position
switch, located on the transmitter/receiver unit,
is used to select individual test circuits. Tune-up
and servicing is easy. e The transceiver has a
sensitive and selective dual conversion receiver
combined with a highly stable and efficient trans-
mitter. The 23-channel crystal controlled transmit
and receive frequency selector circuits are
housed in the remote console. e Features include
a new delayed/expanded AVC, new speech clip-
per/filter amplifier, new built-in S/meter and
transmit meter. Operates on 115 vac, 6 or 12 vdc.
The 750-HM2 includes remote console, speaker
S/meter, transmitter/receiver unit, push-to-talk
microphone, cables, and mounting racks.

Write today for the name of your nearest Inter-
national dealer. Trade-in/trade-up to a 750-HM2.

TR

INTER NATIONAL

crYSYRR ﬁ!’f&%g’ INC.
SRS t.‘-<'»‘ WO IAT

18 NORTH LEE. OKLA, CITY. OKLA,
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SERVICE CLINIC

By JACK DARR Service Editor
Odd Vertical Troubles

Every now and then we run into a
TV set with vertical troubles that are
“abnormal”: they’re not caused by typi-
cally faulty parts, but by something ex-
ternal-—something nearby that is affect-
ing the vertical circuits, and is just too
much for the poor set to handle.

One of these is air-conditioner mo-
tors on the same power line as the set.
They can create pulses on the line and
make the picture jitter. The motor,
pumping against a high head pressure,
creates sharp voltage spikes on the ac
line, something like the “glitches” that

ATLAST!

a true
professional
performing

TUBE TESTER
for only

TESTS RECEIVING
TUBES FOR:

¥ Dynamic cathode
emission

¥ Shorts and
leakage

¥ Grid leakage
and gas

N ANY
ORE TUBES THA
T()FiSHTESR ‘%AESTER INTTS PRICE RANGE

v Novars and
s Compactrons
types
v Battery htyge,
hi-fi tube e
jo hybrid tube
g g‘rl\tdoxoiltoingustna\ types

Foreignand

If you're looking for a professional performing
tube tester and want to keep the cost way down,
the new Model 1100A was designed just for
you. MERCURY'’s vast tube tester experience
is behind this unique instrument. It is engi-
neered to operate simply, quickly and accu-
rately...to detect hard-to-find tube defects...
to test both old and new tube types—more than
any other tester in its price class. Even if you're
presently using a tube tester, the Model 1100A
Is priced so low, is so versatile, and portable, so
light you'll want it as an extra tester to keep at
your side always, while making service calls.

See your parts distributor or write for complete Mercury catalog

ot @ ELECTRONICS CORPORATION
manufocturers of quality electronic products

ADDITIONAL FEATURES

® Checks each section of multi-section
tubes separately
Wilt detect any short in a tube, even
where internal pins are tied or heater
is tapped
® Exclusive meter bridge circuit provides
accuracy found aniy in the more
expensive tube testers
Handsome two-tone aluminum panel
Buiit-in 7-pin and 8-pin straighteners
conveniently located on panel
Complete easy-to-read tube chart
Small compact size: 9”x8Ya"x3Va’
Housed in handsome, sturdy leatherette
case

111 Roosevelt Avenue, Mineola, New York

See the Mercury Electronics Corp. exhibit—Booths N-403/N-405

New York Hilton—April 2-4—Electronic Parts Show
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plague television transmitter engineers.

In most sets, we can get rid of this
effect by adding massive filtering to the
B+ line feeding the vertical output and
oscillator stage. Fig. 1 shows how. Add
an isolating resistor of about 100-180
ohms in series, and a large electrolytic
capacitor, from 80 to 100 uf or even
more. Use whatever it takes to get the
circuit calmed down.

We’ll find a very similar effect in
some of the lower-priced TV chassis.
This isn’t from external causes, but sim-
ply from insufficient filter capacitance in
the original design. Check the B+ line
with a scope, and you'll see an odd pat-
tern on the filter output. something like
Fig. 2. The peaks of the ripple won't be
the same height, and if you watch this
pattern for a minute or two, you’ll see
it “crawling”. The high peak walks
along the line, making first one peak of
the ripple higher, then the other!

VERT OUTPUT

¢ F

100~
4| '00-180a
T 80-100ut

Fig. I—Add massive filtering to B-plus line
to help cure jitters.

That’s due to the large pulse of cur-
rent drawn by the vertical output stage,
and the inherently poor regulation of
the B4 when too-small filter capacitors
are used. This pulse is locked to the ver-
tical scanning frequency. If the TV pic-
ture is coming via a network, from out
of town, the scanning rate may not be in
phase with the local line frequency. The
very small difference—usually about 10-
12 cycles per minute—is enough to cause
trouble when this pulsation gets into the
vertical oscillator.

The common symptom of this ail-
ment is a group of scanning lines com-
pressed so that they look like a bright
horizontal line, floating up or down the
picture. When the “clump” reaches the

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 you'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, 154 West 14th
Street, New York 10011.

RADIO-ELECTRONICS
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top or bottom of the raster, it may cause
a momentary jitter in the picture.

The cure, again, is massive filtering.
Try adding about 100 pf of capacitance
to the B+, usually at the filter output,

lTI'HIS PEIIXIK WILL

Fig. 2—Look for the unequal peaks on the

ripple waveform. One of them will “walk”.

but sometimes at the input. Watch the
scope, and add capacitance until the pat-
tern settles down to a nice straight line!

Poor interlace, or pairing of scan-
ning lines, can be helped by adding filter

capacitance—usually something  like
60-80 uf at the output.
Silicon rectifiers will sometimes

causc vertical jittering troubles if the
small bypass capacitor across the recti-
fiers is open or was omitted in the origi-
nal design. Look for small, sharp peaks
in the ripple waveform. If you find them,
add abou a .05-uf paper bypass capacitor
across each rectifier or from the B+
line to ground.

Whenever you find any of these
“inexplicable” symptoms, with trouble
apparently in the sync circuits, start out
by checking the B+ line with a scope

for any sign of things that should not be |
there. The only thing you want there is |

a nice straight dc line. Anything else
means trouble!

Iintermittent picture & sound in
Zenith TV

The picture and sound both cut in
and out on a Zenith 17X22 TV; this
happens while the set is warming up,
for an hour or so. It hegan with channel

Other than that, your most likely
cause of trouble would be an intermit-
tent contact somewhere in the circuits 1
mentioned. Take both tubes out of the
tuner and spray the sockets thoroughly
with contact cleaner. Spray tube bases,
too. Replace the tubes, working them in
and out of the sockets several times.
Spray the tuner contacts, turning the
channel selector all the time.

TV: Swedish standards

One of my customers has an Ad-
miral TV that he wants to take with
him to Sweden. What changes will be
necessary?—J.V., East Hampton, N.Y.

Swedish TV operates on the 625-
line CCIR system. This has a 15,625-
cycle horizontal frequency and 50-cycle
vertical—close enough to ours so that
most sets will adjust to reach it. They
use 7-mc channels, and the video band-
width is 5 mc. The worst trouble will be
the sound i.f’s. CCIR uses a 5.5-mc
spacing between video and sound car-
riers, compared to our 4.5 mc.

You’ll have to replace the sound
i.f. transformers. Since 5.5-mc trans-
formers are not readily available in this
country, you may have to get them
overseas, where 5.5-mc carrier spacing
is quite common. (Germany, Belgium
and several other countries’ TV systems

'1 s

|

9 *18950

slightly higher west of Rockies

8 and now it does it on all the others. It |

doesn’t do this every time; sometimes it

goes for weeks, playing fine, then starts

acting up.—A. P., Portland, Ore.

Since the trouble affects both pic-

ture and sound, but not the raster, it’s

going to be in the tuner or video i.f.—

some circuit that handles both signals.
Just for luck, I believe it might be
wise to replace the mixer—oscillator
tube, if you haven’t already done so.
The symptoms (starting at the highest
channel and working downward) could
indicate an intermittent oscillator.

APRIL, 1965

NOW..Courier 23

23CHANNELS
24 2ZFEATURES

|
' DUAL CONVERSION » TRANSISTOR POWER SUPPLY

including all crystals, mounting brack-
ets, power cords and noise-cancelling
microphone

N - — —

Send for details . . .

Name

®

@@H electronics communications, inc.

dept. RE4, 56 hamilton ave., white plains, n.y.

World famous manufacturers of quality CB & BB equipment including Courier 1M, Courier 23,
Courier 12, Courier 30B, Courier 50 FM, Port-A-Lab, Transistorized Power Supply, Linear Amplifier.

www.americanradiohistorv.com
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“What ourbusiness

needs is a

good UHF

VHF amplifier!“What

our business needsis

a good UHF-VHF amp

lifier’*"What our «. k.

"Say no more.”

‘“You mean there’s an amplifier that covers all

TV channels from 2 to 832"’

"You bet. In fact there are two—the outdoor U/Vamp-2

and the indoor V/U-ALL2."”

‘‘Suppose | live in an area where there’s only VHF?"*
"Your motto should be 'Be Prepared’ because there
are a lot of new UHF stations soon to come on the air.
These all-channel amplifiers are obsolescence-proof.”
‘““Anything | should know about the U/Vamp-2?'’
"Well, the U/Vamp-2 is compact and easy to install

on the antenna mast. Has a remote AC power supply.”

‘‘How about performance?”’

"Two transistors give you all the power you need
for better reception on VHF and UHF. Also protect
against overload. Lists for $49.95."

‘““Supposing | don’t want to put an amplifier

up on my antenna mast?’’

"Then use the V/U-ALL2. Not as effective as the
U/Vamp-2, but you don't have to climb a ladder . . .
and it delivers signals to two TV sets. Only $42.50 list.”

““Guess I’ll rush down and get one of the new
Blonder-Tongue UHF/VHF amplifiers.”’

(This message was paid for out of the gross profits of
BLONDER-TONGUE, 9 Alling St., Newark 2, N.J.)
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use it.) 1 haven’t had much luck trying
to realign our 4.5-mc transformers to
5.5 mc.

The rf channels are close enough in
frequency that our sets will reach most
of them. For instance, the *“Sveriges
Radio” station in Stockholm is on their
channel E4, which is 62.25 mc video
and 67.75 sound—within the fine-tun-
ing range of our channel 3 with a bit of
juggling.

They have a license fee of about
$20 US, although they do have a slight
“relief”: in areas where the picture is
not “reasonably good”, they let you off
for only 10 kronor ($2)!

No bass control

I've gor an old radio, and the con-
trol marked BASS has no effect ar qll.
Parts all seem to be OK. Can you ex-
plain this?~—A. §., Columbus, Ohio

TAP,
VOLUME

l BASS

Fig. 3—“Buass” control in some auto radios
was tied to tap on volume control.

Yes. This circuit worked only when

| the volume control was set well below

the tap (Fig. 3). It was used on some
pretty good brands back in the late
1930%s (It’s related to the loudness-com-
pensated volume controls on many of
today’s hi-fi amplifiers.) What I did
usually was to rewire them as simple
treble-cut controls. That way they had
more obvious effect, and my customers
were happy. [Bass boost of the kind sup-
plied by this type of control would prob-
ably be lost on small speakers anyway.—
Editor]

Replacement transistors

I've got a transistor radio with no
listing on replacement transistors. Is
there sucl a thing as a universal replace-
ment?—J. B., Claremont, N. C.

G-E, Workman, RCA, Semitron
and several others are making “sets” of
replacement transistors. They have rf,

| i.f. and audio types, made for general

replacement in small radios. Check some
of these. You'll often find such sets ad-
vertised in RaD1o-ELECTRONICS. Or see
your distributor. END

Radio-Electronics
Is Your Magazine!

Tell us what you want to see in it. Your
suggestions may make it a better maga-
zine for the rest of the readers as well as
yourself. Write to the Editor, Rapio-
ELECTRONICS, 154 West 14 St., New
York, N. Y. 10011,

RADIO-ELECTRONICS
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NEXT MONTH [N

Radio-Electronics

All-Transistor FM
Multiplex Generator

Now, build a multiplex generator that will perform almost all
the checks and tests you can make with the high-cost commercial
jobs. Indispensable to the hi-fi service technician or the audio ex-
perimenter. Checked out by Leonard Feldman, stereo cxpert and
author.

Soup Up Your TV Tuner

Want to get all those far-out stations? Or get good pictures from
those you’re just getting? Here’s the recipe, showing how with
a little work you can bring up the marginal stations to the best
possible point.

Make A Musical Horn
For Your Car

Transistorized! Sounds different from any horn you ever heard!

Sounds six musical tones. Easy and inexpensive to build, using \

only one transistor to give plenty of sound. A natural for the
experimenter.

Easy-to-Build
Stereo Enclosure

Make a pair of excellent-sounding (and good-looking) speaker
enclosures for less than $22. You can put it together without
any special tools (although a sander and keyhole saw are help-
ful) if you can get the lumber sawed at the yard. And you gain
a bonus of a shelf to put them on—all from one 4 X 8-foot piece
of plywood.

All About The
Field-Effect Transistor

Here is a device that combines most of the advantages of the
transistor with most of those of the vacuum tube. Yet it is still
little used—because it is still little known. This article tells how
it works and how to use it in practical circuitry.

You'll find these and many other articles, features and regular
departments in next month’s RADIO-ELECTRONICS.

MAY ISSUE (on sale April 20)

APRIL, 1965

Recommend the

TURNER 500
Cardioid

DON'T GO WRONG
. .. GO TURNER

In your business, your reputation
depends on your recommendation.
Don’t risk either — always recom-
mend the high-performing, trouble-
free Turner 500 Cardioid. Most
problems in PA or sound applica-
tions — extraneous noises, poor
acoustics, etc. — can be successful-
ly solved by incorporating Turner
500’s into the system. So before you
make your next installation, write
for the complete Turner catalog. Get
details on the Model 500 — list price
$84.00 — and the rest of the Turner
line, including the popular and ver-
satile microphones shown below.

i

MODEL SR585D

Fixed mounted mi-
crophone convenient-
ly mounted on a flex-
ible 16" gooseneck.
List price $40.

MODEL 251

Low cost, high perfor-
mance paging micro-
phone with Turner's
unique lift-to-talk
feature. List price
$49.50

MODEL 58

A natural for any ap-
plication requiring
freedom and mobility
. .. does double-duty
on desk stand. List
price $57.

MICROPHONE COMPANY
933 17th Street N.E.
Cedor Rapids, lowa

THE

In Canada: Tri-Tel Associates, Ltd., 81 Sheppard Avenue West,
Willowdale, Ontario
Export: Ad Auriema Inc., 85 Broad Street, New York 4, N.Y.

27

WWW.americanradiohisterv.com


www.americanradiohistory.com

.

SRAL \ Will the Space Age

fogesher zonveational
circtitry 2re alfminated
By the mcireciNar

2% eliminate your job in

B (Pn>io courtesy of Nestinghouse)
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YOUR JOB IS IN DANGER if you work
on the routine level where new automated
manufacturing techniques are rapidly
replacing men. And your job is in danger
if you haven’t learned enough about new
developments in electronics to be of real
value to your employer in the space age.

and Automation
Electronics”

APRIL, 1965

Protect your future through
the New CREI Programs in
Space Electronics

Will the space age end your career in electronics? Or will
it open up new opportunities for you? What happens
depends on whether or not you supplement your education
in electronics with the new knowledge needed to make
you a valuable employee today. The new CREI Programs
in Space Electronics offer you the up-to-date knowledge
employers want and need.

SPACE DATA SYSTEMS—Includes multi-channel
recording, analog to digital conversion systems, data
acquisition and processing.

SPACECRAFT TRACKING AND CONTROL-
Includes such areas of space technology as orbit calcu-
lation and prediction, inertial guidance, electromagnetic
wave generation, space surveillance and environment.

AEROSPACE RADAR ENGINEERING—Includes spe-
cialized knowledge of surveillance radar, antennas,
receivers, components and microwave equipment used in
space applications.

m The first extension programs developed specitically to
help men in electronics apply their experience to the
space effort.

m Content developed to meet employment requirements
as determined by consulting government and private
organizations in the space field. Text material prepared in
leading space-oriented organizations.

CREI also offers specialized education in these important
areas of electronics: Automation, Industrial, Nuclear,
Servomechanisms, Computers, Radar, Communica-
tions, Aeronautical, Navigational and Television.

You are eligible for these programs if you work in elec-
tronics and have a high school education.

FREE BOOK gives full information on CREI programs.
S For your copy, mail postpaid card or
CREE’ write: CREl, Dept. 1404-C, 3224
Sixteenth St., N. W., Washington,

Founded 1327

THE CAPITOL RADIO ENGINEERING INSTITUTE

Accredited Member of the National Home Study Council
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N\ MR-y - Tins for Technicians

Where to use audio attenuators

AMPLIFER

CHI

Are volume control ‘“‘twidgeters’” upsetting the careful
balance of your hi-fi rig ? After you spend an hour or better
setting “‘levels”, “‘contour”, “bass’, and “treble” does
your dear wife come along and goof the whole deal up
because everything is too LOUD ?

Why not maintain your balance, your temper, and your
domestic tranquility by installing a simple on-off switch
and an audio attenuator. In this way the dear girl can
simply turn the music on at one place and control the
sound with one knob. The drawing to the left shows a
Mallory PPS1 push-pull switch and an LL pad controlling
the whole works. It works great and looks fine. If you
want to add a “Hands Off” sign on your amplifier, that’s
up to you.

Balance Control. We have a brand new control you’ll be
interested in (BALS8 and BALI16). It’s a true stereo bal-
ance control. Consists of two L pads connected back to
back so that when one level goes up the other goes down.
Dead center loss is a tiny 5 db which you’ll never miss.
Saves a lot of time and gives marvelous flexibility to
your stereo sound system.

Remote Speaker Control. Why not install a set of stereo
speakers in your family room or other remote location ?
Use an LL dual pad to control the level here, too. You can
install the LL in one speaker enclosure and eliminate all
those extra steps back to the main controls. Or you might
want to check out the RR50 control (a dual rheostat)
which is the perfect low-cost way to control inexpensive
speakers in the basement or on the porch.

Your Mallory Distributor can help you select an audio
attenuator exactly right for the job. Choose from the new
miniature MRL, MRT and MRLL pads . . . rugged
Mallory RL, RT and RR . . . the 15-watt T, L, LL, and
BAL pads, or the powerful 50-watt MGL and MGT series.
You name it, he has it.

In case you'd like a complete list of Mallory audio controls
and other precision electronic components, drop us a line.
We'll send you the new 1965 Mallory Catalog. Write to
MALLORY DISTRIBUTOR ProODUCTS COMPANY, a division
of P. R. Mallory & Co. Inc., P.O. Box 1558, Indianapolis,
Indiana 46206.

RADIO-ELECTRONICS
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ROYDEN FREELAND
PRESIDENT OF
INTERNATIONAL CRYSTAL
MANUFACTURING Co., INC.

The Future of CB

Guest editorial by ROYDEN FREELAND

N 1958, the Federal Communications Commission al-
located the 1 l-meter band for the Citizen Radio Serv-
ice. No other service has ever grown so fast in num-

bers of licenses issued. With such heavy use of these 23
frequencies, policing by the Commission has been a major
problem. Directives are issued periodically to spell out the
intent of the rules that govern the service.

As with all public services in the United States, people
seck to use the service as they most emjoy, in this case
talking to others. The borderline between hobby and car-
rying on business of the family and home is thin. Certainly
it is only fair to direct the best usage for the greatest num-
ber.

The battle rages between limiting channel usage and
message content on one hand, and power and antenna
height on the other. Overall, the users of Citizen Radio fol-
low the intent of the service. although rules are bent here
and there. The commission appears open-minded and will-
ing to attempt to change the rules to allow fair use of
these frequencies.

A brief study of the radiated power available, noise
levels and receiver requirements reveals some interesting
facts.

The Citizen Radio Service is most useful in rural areas
and in cities under 50.000 population. A rule of thumb for
coverage is a circle of 5 miles radius around the transmit-
ting antenna. Larger areas can be covered, depending on
the terrain and noise encountered. We are at present in the

Royden Freeland was born in 1921. He graduated from the
University of Oklahoma with an electrical engineering degree.
After service as a Signal Corps officer in World War Il, he en-
tered industry first as a broadcast engineer, then as an independ-
ent consultant and head of a frequency-measuring service for
Southwestern radio and TV stations. In 1950, he organized In-
ternational Crystal Manufacturing Co., Inc., maker of frequency
crystals and radio components and subassemblies.
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Hugo Gernsback, Editor-in-Chief

low part of the sunspot cycle and skywave interference is
limited. However, in the next few years this will be a factor
to consider where 100% communication is desired.

Excellent business communications can be realized in
the smaller towns—by taxicabs, plumbers, dry cleaners,
markets, etc. The use for family communication must not
be overlooked. For the woman traveler the set provides
security and comfort. She can ask for assistance without
leaving the car. In boating, CB is an additional safety aid
when the motor stalls in the middle of the lake. All these
are good uses for the Citizen Radio Service and all are
within the intent of the FCC rules.

In cities of over 50,000 population, the strict business
use of this service becomes more and more difficult in
proportion to population. In large cities, business com-
munication requires an area of coverage not possible with
5 watts. The home and safety features can still be utilized
within the range limits of the equipment.

Users of these frequencies must consider other limita-
tions. No other service requires so many stations to operate
on so few 10-kc channels. Greater requirements are there-
fore placed on the equipment. Receiver attenuation of 60
db on the adjacent channel can be realized. However, this
is only 1,000 times and some interference can still be heard
with strong signals. Since 23 channels are available, alter-
nate channels should be used to obtain communication
when the primary channel is encountering interfercnce.
The interference problem goes hand in hand with channel
usage and distance between stations. These adverse condi-
tions will affect all channels in large metropolitan areas,
and limit the 100% area to less than 5 miles. Daytime
transmissions during the summer months will produce sky-
wave interference from stations 600 to 1,500 miles away.
Such signals will reach levels of 10 pv or greater. When
communication depends on signals of less than 5 uv to
cover a given area, communication will not be possible for
the total distance. The area will be reduced from 5 miles
to perhaps 1 mile.

Sensitive receivers capable of detecting signals in the
1-pv range are subject to noise interference. Throughout
heavy industrial areas, the measured noise level can exceed
15 pv, covering weaker signals. There again the coverage
arca will be greatly reduced.

Careful selection of the antenna site can somewhat
overcome this type of noise at the base-station location.
The mobile unit may operate also at a selected site for
better coverage.

Interference will vary from time to time; therefore
where 50% communication can be tolerated, the cover-
age area will be increased. Knowledge of the equipment
and frequencies being used will enable the user to obtain
the greatest coverage possible with the low power avail-
able. Knowing the limitations and planning around them
will prevent the user from being disappointed in his invest-
ment.

Increased use of the Citizen Radio Service in the fu-
ture will bring about equipment changes to meet the pub-
lic demand. Construction keyed more to the home and auto
decor will allow these radios to blend in with everyday
living. Simplicity of operation and maintenance may well
make this equipment as common as any other household
appliance. END
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Peaked antennas, lumpy response curves and
rotted 300-ohm ribbon just won't do for color reception

ANTENNAS FOR COLOR TV

PUT A GOOD ANTENNA ON A ROTATOR.
Connect it to a color TV set and aim it
at a station transmitting color. Now ro-
tate the antenna slowly. At one point,
you see good color pictures, but there
are arcas on cither side where the color
washes out completely. Yet you sce
good black-and-white pictures.

This little experiment illustrates a
point: it’s harder to get good color than
to get good black-and-white reception.

Why? Fig. | shows the frequency
spectrum of channel 3. The video and
sound carriers are separated by 4.5 mc
(4 mc for the video bandwidth and 0.5
mc as a guard band). The color carrier,
however, is only 3.58 mc from the video
carrier.

358 Lie
4 5

CHAN 3 CARRIER FREQUENCIES (MC)

60MC

Fig. 1—Channel 3 carrier frequencies.

The color carrier is suppressed to
avoid interference. This means that to
get good color reception, antenna gain
must be higher. Further, the color car-
rier is phase-modulated. not amplitude-
modulated as is the picture carrier. Let’s
sce what this means in terms of receiv-
ing antennas.

Fig. 2 shows the response of a very
poor TV antenna. This is not an exag-
gerated curve. It was actually recorded
on a nationally sold antenna which will
remain nameless. An antenna with this
response would work fine for black-
and-white. Gain is higher at the video
carrier frequency and lower at the
sound carrier, but sound requirements
are not too stringent anyhow.

The problem is with color TV re-
ception. The color carrier needs all the
gain it can get, yet it is far down on the
curve.

Phase differences can have a very

*Jerrold Electronics Corp., Philadelphia, Pa.
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unhappy effect on color response. Yel-
lows may get greenish and reds orang-
ish. Very poor phase response can re-
sult in no color at all.

Match and mismatch

Another consideration very impor-
tant to color TV is matching. In a TV
installation, the antenna acts as a gen-
erator, and the receiver as the load.
Most TV receivers and antennas have a
nominal characteristic impedance of
300 ohms.

Now, let’s suppose you have a mis-
match. Of course, the receiver does not
absorb all of the antenna signal. What
happens to the rest? This is where the
trouble comes in. The portion of the
signal that is not absorbed is reflected
into the transmission line out of phase,
to become a standing wave.

Standing waves wreak havoc with
color reception. Since phase and time
are involved, standing waves cause the
same kind of troubles as antennas with
poor frequency response—only more
so. A badly mismatched antenna instal-
lation will often kill color reception
completely.

So some antennas used for black-
and-white reception are unsuitable for
color. “Rabbit ears”—the most widely
used indoor antenna—are very badly
mismatched. It is possible to get fairly
good color reception with rabbit ears
under optimum conditions, but the deal-
er who recommends a pair is asking for
trouble.

The most popular outdoor anten-
na, the conical type, is also very badly
matched. It is not recommended for
color.

In the past, many antennas were
adapted to the area in which they were
used. Gain was increased for the chan-
nels in the area, at the expense of gain

3
S
[=]
w
8
&
o
i
|
@
&
=
3
=
3
m
[=]

CHANNEL NUMBERS

www.americanradiohistorv.com

NOT MORE THAN 2 DB

Fig. 2—Response of a poor antenna on
channel 6. Shaded area shows where curve
must lie for antenna to be suituble for color
reception on channel 6.

on unused channels. This method of in-
creasing gain is not practical for color
reception, where flat response is more
important than gain.

Fig. 3 shows (as a solid line) the
overall response of an antenna designed
specifically for maximum response on
channel 10. Channels 13 and 6 have
very uneven response, with 4-db and
6-db variations respectively from one
side of the channel to the other. Be-
cause of phase shifts, it would be almost
impossible to get good color reception
on these channels. Yet antennas like
this have been used very successfully on
black-and-white for many years.

The dashed iine in Fig. 3 shows the
response of an antenna designed speci-
fically for good color reception. Notice
that gain of channel 10 is only about
10.5 db, compared with 13 db on the
older tvpe antenna. But flatness has
been significantly improved. Gain vari-
ations within an individual channe] do
not exceed 1 db. Generally, color re-
ception capability is considered ade-
quate if gain variations within a particu-
lar channel are limited to 2 db.

Fig. 3 — Solid
curve shows re-
sponse of an-
tenna peaked
for  maximum
gain on channel
10. Dashed line
shows much flat-

ter response
suitable for
color TV .,
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Jerrold
Fig. 4—Sct-mounted matching transformer
(also a balun) matches 75-ohm coax to 300-
ohm set input.

Transmission lines

The antenna and the receiver are
not the only units that determine match.
Match is most significantly affected by
the transmission wire that connects the
generator and the load.

Because most TV antennas and re-
ceivers have a characteristic impedance
of 300 ohms, 300-ohm ribbon lead is
the most commonly used transmission
wire. However. 300-ohm ribbon has
many drawbacks. It is unshielded and
balanced, and so is susceptible to exter-
nal interference. Its impedance is 300
chms only in free space. In an actual
installation, 300-ohm lead must be run
close to surfaces, and every surface
near the linc causes some imbalance.
The amount of imbalance depends on
the size of the surface, how close it is
and how good a conductor it is.

To understand what happens when
a transmission line is mismatched, let’s

Jerrold
Fig. 5—Mast-mounted halun matches 300-
ohm antenna to 75-ohm coux cable.

APRIL, 1965

consider the worst possible case. Sup-
pose it is unterminated. The signal then
travels down the line. When it sees no
load at the end, it bounces up like a
yo-yo, setting up standing waves. Stand-
ing waves lead to ghosts in a black-and-
white set, but they can kill color.
Almost as important, the attenua-
tion of 300-ohm ribbon lead varies with
weather conditions. Attenuation is rela-
tively low when the wire is new and dry.
As the wire ages, becomes dirty, or gets
wet, attenuation can increase by as
much as 6 times. The installation you
make today might work fine; but 6
months later, losses may increase to the
point where color reception is intolera-
ble. The newer encapsulated 300-ohm
transmission lines, such as Belden 8285
and Ampherol 214-271 Marine Core,
overcome this problem. However, they
are still subject to mismatch caused by
stand-offs and proximity to metals.

Winegard
Fig. 6—Newer boom- or mast-mounted
preamplifiers come with 75-ohm outputs, to
work directly into coaxial cable.

How about coax?

The most commonly used coaxial
cable is RG-59/U. Its main advantage
is that it is shielded and unbalanced. It
won’t pick up auto ignition noise or oth-
er types of outside interference. Also, it
won’t pick up TV signals directly—a
cause of ghosting in 300-ohm installa-
tions. A metal standoff won’t affect the
match of 75-ohm coax. (You can tape
it to the mast and staple it to the wall
without affecting its impedance.) Also,
RG-59/U is a lot more rugged. It lasts
a lot longer and its attenuation doesn’t
change with age and weather.

Does RG-59/U sound like the an-
swer to a technician’s prayer? If so, why
hasn’t it been used more extensively?
Because it too has its drawbacks:

1. It’s more expensive (but lasts
much longer).

2. It’s harder to make connections
with, especially if you don’t know how.

3. Its attenuation is much greater
than that of encapsulated 300-ohm line
or ribbon lead, thus cutting the signal
and making boosters necessary in all but
strong-signal areas. The attenuation in-
creases rapidly with frequency.

WwWwWw.americanradiohistorv.com

Blonder-Tongue
Fig. 7—Couaxial splitter may be used to feed
several TV sets from one cable.

4. Its impedance is 75 ohms and
it’s an unbalanced line. This means that
you need two matching transformers—
one at the antenna and one at the set.
Fig. 4 shows a 300- to 75-ohm balun
(short for balanced—unbalanced) used to
match set’s antenna input to RG-59/U
cable. At the other end of the line you
use a 75-ohm to 300-ohm balun, as
shown in Fig. 5.

Coax is, however, the preferred
transmission line in many metropolitan
areas, where the noise level is very high
and large apartment buildings make
runs long. A weak signal with no inter-
ference is better than a strong signal
drowned in noise.

Boosters

Boostcrs are even more uscful for
color than they are for black-and-white.
Mast-mount boosters are made with
75-ohm outputs, specifically for color
TV (Fig. 6). However, even indoor
boosters, whether used with outdoor or
indoor TV antennas, can improve color
picture quality dramatically.

Multi-set couplers

It’s not surprising that most people
who own a color TV also own a black-
and-white set, so most color installa-
tions will have to provide for one or two
black-and-white sets also. If this is the
case, be sure to use an excellent multi-
set coupler. Cheap couplers are poorly
matched. and provide inadequate isola-
tion between sets. This, of course, can
ruin color pictures. If the TV sets are
not too far apart, you can use a quality
300-ohm coupler. Where the lines are
long, coaxial cable is once again recom-
mended, and vou will need a 75-ohm
splitter like that in Fig. 7.

You have probably gathered by
now that a good color installation costs
money. But a professional job will give
you excellent color pictures as well as

superior  black-and-white  reception.
What’s more, it will last considerably
longer. END
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This concluding article tells ot some more recent,

less widely known approaches to turning electrical waves into sound

What’s Improved in Loudspeakers?

LAST MONTH WE PROMISED DETAILS ON
methods designers use to get around the
problem of cone breakup—what hap-
pens when a speaker cone vibrates in
several modes at the same time, caus-
ing peaks and valleys in the frequency
response.

o—

AUDIO
INPUT  +
= POLARIZING

308
T VOLTAGE MOVING
==y CONDUCTIVE

FILM

FIXED PLATE

Fig. 1—The basic clectrostatic speaker.
Most use a push-pull arrangement to re-
duce distortion.

Consider the elementary electro-
static speaker in Fig. 1. The diaphragm
is a thin, flexible sheet of metallized
plastic film suspended limply in front
of a metal plate. The two metal surfaces
constitute the plates of a capacitor.
When a varying voltage is applied to
these plates, they are attracted and re-
pelled by each other. The plastic film,
being lighter, does the moving. Note
that it is driven uniformly over its sur-
face. It need not be rigid: it should have
no modes of breakup. Although reality
departs from this ideal, electrostatic
speakers are capable of producing
sound of a purity hard to duplicate by
other means.

Successful designs are far more
elaborate than the elementary unit of
Fig. 2. They all require a dc polarizing
voltage, which is something of an in-
convenience because the speaker sys-
tem requires a line cord. Also, most
amplifiers are not at their best when
driving a capacitance (electrostatic
speaker) as compared to a resistance
(dynamic speaker).

Practical electrostatics are usually
flat in shape, or nearly so. Except when
used as super-tweeters they tend to be
somewhat large as well, since the dis-
tance the plates can move is inherently
limited. Increased surface is the only
other way to radiate appreciable power.
The large size and flat surface make the
speakers rather directional—increasing-
ly so as the frequency goes up.

*Assistant to the President, H. H. Scott, Inc.
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In the last few years, lurther at-
tempts have been made to build the
magnetic counterpart of the electro-
static spaker—a dynamic speaker with
uniform, or nearly uniform. drive. The
basic idea was used in 1924 in the Blat-
haller, discribed by McLachlan. Modern
materials have made a difference. Perm-
anent magnets have replaced the clumsy
(but effective) electrodynamic field as-
semblics of the original specaker. Ex-
panded polystyrenc forms the dia-
phragm in one design (Fig. 2). Per-
formance is similar in smoothness 1o
electrostatics. Efficiency is rather low.
The zig-zag aluminum ribhon used as a

voice coil has a very low impedance—
less than 0.5 ohm. These speakers are
used either in series multiples which
approach or equal conventional imped-
ances, or with a matching transformer.
Another approach, originated in
Israel (Fig. 3), uses a thin, light, flexi-
ble plastic diaphragm with a voice coil
applied by “printed-circuit” techniques.
This design is more economical to man-
ufacture than the foam-plate type de-
scribed above. The voice coil operates
in the leakage field of the magnets,
which is relatively weak, so that effi-
ciency is extremely low. Since the
power-handling capability of a speaker

A B D B o0 RS Pt e T ——

Fig. 2—Front (top) and back views of French Orthophase speaker, with foam-polystyrene
diaphragm. Back view shows aluminum ribbon drive “coil”.
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Complex frequency dividing nerwork in H. H. Scott speaker.

always has limits, we can compensate
for low efficiency with increased input
power only to a certain point.

Baffleless wood diaphragms

For the sake of decor, a speaker
system with a thin silhouette has advan-
tages. Some slim speaker systems use
conventional speakers of flattened de-
sign. A different design uses a dynamic
speaker “motor” to drive a large, light-
weight wood diaphragm. (How many
readers are old enough to remember the
“halsa wood speakers” of the 1920s7?)

These large diaphragms cannot be
used in a slim enclosure; its stiffening

ALUMINUM LAYER _|
(VOICE CoIL)
FLEXIBLE
POLYESTER
MEMBRANE
(APPROX .0l MM
THICK)
— MAGNETIC FLUX LINES
oy Y ’——!/ e ¥ pmrne
- o . .
POLYESTER ( NA VS T Y
5 7/ / /
MEMBRANE AV o 7
77 8 s /
29 W74
SEPARATE s N s /N
MAGNETS 11 IT 18| 1\

N
CPERFORATED BACK PLATE
(ENLARGED EDGE-ON VIEW OF ABOVE ILLUSTRATION]

Fig. 3—Details of a flat speaker with an in-
tegral drive “coil” bonded to the diaphragm.
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effect could not be tolerated. They are
used right out in the open, like the Rice-
Kellogg spcakers before the invention
of the baffle.

This “doublet” radiation theoreti-
cally drops with decreasing frequency
at the rate of 6 db per octave above
system resonance and at 18 db per oc-
tave below that frequency. Above the
frequency at which the speaker dimen-
sions become an appreciable fraction of
a wavelength, the response is fairly flat,
the decreasing power output being com-
pensated by increased dircctionality as
the frequency increases.

Low-frequency power capability is
rather limited, even with the relatively
large diaphragm area tending to make
up for the modest excursion capability.
Variations in design include the use of
conventional tweeters for the extreme
treble, and of multiple flat diaphragms,
one in back of the other to form a sort
of two- or three-way system. Despite

CURVE A- CONVENTIONAL SPKR

CURVE 8 - SPKR DESIGNED
FOR UNIFORM IMPEDANCE

their theoretical handicaps, these de-
signs can deliver pleasing sound.

Enclosures

The closed-box infinite baflle
(within and outside the “acoustic sus-
pension” category) is extensively used.
The vented-box, bass-reflex, ported-cab-
inet design is also popular. Ducts, multi-
ple ports, resistance-loaded ports and
the like are variations, the utility of
which depends on the speaker constants
and the size of the box. All are capable
of excellent performance if properly
designed.

The vented enclosure requires
more care in coordination with speaker
design than the closed box, and, if in-
correctly used, can be a real “boom-
box”. Tuned pipes, multi-compartment-
ed and other complicated designs are out
of fashion, presumably because the
improvement, if any, is not worth the
trouble. Horns are in use, especially in
mid-range units and tweeters, and are
capable of fine performance. Refine-
ments in design there are; basic ad-
vances, no.

Magnetic materials

The energy product-—a measure
of the strength of a magnet—has been
steadily increased. Ceramic magnets

have properties that permit designing
very flat structures. Since, in general, the
amount of lux that can be obtained in a
gap of given size is limited by the shape
and material of the pole pieces rather
than by the magnet itself, there has been
little effect on performance. Cost and
flexibility of design have been favor-
ably influenced.

Uniformity of impedance

Amplifiers are designed to work
into specific load values. If they are mis-
matched, distortion increases and out-
put power drops. With transistor ampli-
fiers, there is also the hazard of damage
to the power transistors. Speaker im-
pedance over the audio-frequency range
can vary as much as 40 to 1!

Increasing attention is being paid
in speaker design to avoid such extreme

Fig. 4—These curves compare the impedance
over the audio range of a conventional speaker

(A) and one designed for

6045 ‘ ‘ T | for g
more uniform impedance
500 — ! 3 "__ (B). The low-frequency
| | ',‘l N peak, which often ac-
400 —— ¥ T counts for “boominess,”

u il TTTTT [T 4
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variations. In single speakers, imped-
ance variation is reduced by acoustical
or mechanical damping at the funda-
mental resonant frequency. High-fre-
quency impedance rise due to the voice-
coil inductance is limited by a copper
cap over the pole piece (Fig. 4). In
multi-speaker systems, the dividing net-
work (crossover) design has a marked
effect on system impedance. The com-
plexity of the network for the H. H.
Scott model S2 system, expressly de-
signed for uniform impedance, can be
seen in one of the photographs.

Integrated speaker-amplifier
systems

Recently, some amplifier-speaker
combinations have been integrated into
one enclosure. The idea of incorporat-
ing an amplifier into a speaker cabinet
is, in itself, neither new nor inherently
advantageous. One of the first commer-
cial speakers to be marketed in its own
cabinet had a built-in tube amplifier.
This was in the 1920’s. It was a con-
venient arrangement because it got the
bulky amplifier out of the way; more
important, it insured that the speaker
would be driven by an amplifier of ade-
quate power rating, something that was
not generally available in those days.

The modern version uses transis-
tors, of course, and presents an inter-
esting parallel to its ancient predecessor
in that the amplifier and speaker can be
designed to complement each other.
Amplifier frequency response and
damping factor can be tailored to pro-
duce the best possible overall perform-
ance.

There is another advantage, too.
Transistor amplifiers, unlike tube ampli-
fiers, are designed for optimum opera-
tion into one specific load value; inte-
grated systems guarantee  correct
loading. The need for a power-line con-
nection for the amplifier is not a serious
disadvantage. Since the idling power of
a transistor amplifier is small, there is
really no reason why it cannot be left
on all the time. For the same reason,
the amplifiers do not heat up the speaker
cabinet. (There is certainly plenty of
room for a large heat sink!)

The integrated speaker of the
1920’s was a logical development for
another reason: the speaker had an
electrodynamic field, not a permanent
magnet, and this required a dc power
supply anyway, so why not power the
amplifier as well? This gives rise to an
interesting speculation: modern electro-
static speakers require dc supplies:
might they not be suitable for integra-
tion with a transistor amplifier?

Even though the speaker supply is
high-voltage and the amplifier low-volt-

T Frederick V. Hunt,
(Radiola Model 104).
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Electroacoustics, p. 80

“lonovac” ion-cloud tweeter.

age, both require a power-line connec-
tion. In such a combination, the amplifier
can be designed to be especially suitable
for the electrostatic speaker load, which
is predominantly capacitive, eliminating
problems of coupling a “standard” am-
plifier to an electrostatic speaker.

Motional feedback

Designing a negative feedback loop
that includes the speaker, to flatten fre-
quency response and minimize distor-
tion, is an attractive approach. (Fig.
5). Many obstacles must be overcome.

MAIN VOICE COIL
N

” FEEDBACK
55 " VOICE COIL
Nocied | 1 FEEDBACK
A = MAGNET
MAIN / STRUCTURE
MAGNET

STRUCTURE

with
from auxiliary coil and magnet structure.

Fig. 5—Speaker velocity  feedback
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The principal one is diaphragm breakup
in the upper mid-range and high fre-
quencies. What good does it do to
achieve ideal motion of the voice coil
if the sound pressure generated by the
diaphragm is not proportional to it? In
the low-frequency range, this problem
is not too severe, but neither is it very
difficult to get good performance in this
region with conventional design. Just as
other difficulties have been overcome in
the past, perhaps this one will be, too.
The outcome may be a speaker of out-
standing smoothness. minimal distor-
tion and excellent frequency response.
When and if this comes about, the
speaker and amplifier will probably
form a complementary, integrated sys-
tem,

Nonmechanical systems

All the speakers discussed so far
have involved a mechanical element—
the diaphragm—actuated electrically.
The diaphragm, in turn, moves the air.
Practically all serious problems in
speakers involve this mechanical device.
The diaphragm is too small or too
heavy, it cannot move far enough, it
breaks up into modes. Why not elimi-
nate it entirely?

The throttled air-flow speaker uses
a voice-coil-operated valve to control
the flow of air under pressure generated
by a pump. Strictly speaking, this uses a
mechanical element, but at least it is not
a cone. Such speakers are successful,
but only as high-power devices of lim-
ited frequency range and rather high
distortion—for applications where in-
telligibility is the objective. rather than
high quality. It is really too bad, in a
way. If one leaves the valve open, the
constant outflow of air under pressure
is dc. Imagine a speaker that goes down
to zero cycles per second!

A truly nonmechanical system that
has been available for some time is the
Ionophone, developed in France, and
marketed in this country as a tweeter
under the name “Tonovac”. The moving
element is a tiny cloud of ionized air
moving in step with an electric field var-
ied by the audio signal. For proper im-
pedance matching of the ion cloud to the
air, a horn is used. The tweeter is cap-
able of extremely extended-range re-
production (up to about 100.000
cycles!) and its response curve is very
smooth. A line connection is required
for the high-frequency power oscillator
used in the system. The cost, however, is
rather high.

A related principle is used in the
corona-wind speaker. This uses the
movement of air in the vicinity of an
arclike electrical discharge. Experimen-
tal models have been demonstrated;
sound of a sort is generated. No devel-
opment work on this device has been
announced. END
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New Life for Old Auto Radios

6-volt radios may no longer be much use in cars,

but can make fine sets for your home

By ALEX F. BURR

SINCE MOST CARS TODAY HAVE 12-VOLT
electrical systems, old 6-volt auto radios
are cheap and easy 1o obtain. These sets
are sensitive, solidly built, and have sur-
prisingly powerful and wide-range au-
dio. The better receivers offer pushbut-
ton tuning and a tone control. It takes
very little effort to convert one of these
sets into a good home radio.

All it takes is a cheap transformer
and a few other parts. To get 5 amps
or so of 6-volt dc is rather expensive.
But many of these receivers operate
very well with ac on the heaters. Most
of them nneed about 50 ma at 250 volts
for plate supply. Thus all you have to do
is get a transformer that puts out 250
volts each side of a center tap, and 6
volts ac at about 2 amps.

The conversion itself is simple. Fig.
1 is a diagram that can be used with
radios that have a nonsynchronous vi-
brator. These sets are most common
and can be recognized by the presence
of a rectifier tube.

-
Finished job fits in hookcase. M tuner
stands on top.

Disconnect and, if you like, re-
move the original vibrator transformer.
Ground the center tap of the high-volt-
age winding of the new transformer
and one side of the filament winding.
Connect the other side of the filament
winding to the original dc input. Con-
nect one of the two remaining high-
voltage winding leads to each of the
plates of the rectifier tube. Remove the
vibrator, and the conversion is com-
plete.

[Tn a 6-volt auto radio with a non-
synchronous vibrator and a rectifier
tube, you can often remove the vibrator
and connect the low-voltage winding of
a 6-volt filament transformer to half of
the original vibrator transformer pri-
mary (between center tap and one
end). No further changes are neces-
sary. For radios with a single audio out-
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put tube, a 4- to 5-ampere transformer
should be enough. For radios with push-
pull output, a 6- to 7-ampere trans-
former is advisable. Such transformers
seldom cost more than S5 or $6 new,
and much less on the surplus market.—
Lditor]

500V,CT /50 MA

A
1A TO RECT

%9 PL&TES

U7 vac

T0

6 BATTERY
6.3V/2A INPUT

Fig. 1—For radios with simple vibrators.
Possible transformers are Stancor PM or
PC-8402. Knight 62 G 503 or 61 G 462, or
Triad R-6.

If your set has a synchronous vi-
brator, vou will need two 800-piv sili-
con rectifiers. A set of this type has no
rectifier tube. The vibrator itsetf recti-
fied the current, and since it is not go-
ing to be used, you will have to provide
the rectifiers. Follow Fig. 2. Pull out the
vibrator in this case too.

While the set is on the bench, vou
might as well increase its usefulness by
adding an audio input. Use a jack, an
spdt switch and three pieces of shielded
wire. Put the jack in any convenient
place. Fig. 3 shows the exact arrange-
ment. You can now run vour FM tuner
or some phonographs through the old
auto radio. The quality will be surpris-
ingly good.

Electrically, your set is now com-
pletely converted, but since it was de-
signed to mount behind the dash of a
car it probably will look a bit odd in
the livingroom. A piece of Masonite and
a little work will solve this problem.
Cut a piece 2 inches wider than the

Converted radio’s new panel has an on-off
and audio switch (Fig. 3).

wwWw.americanradiohistorv.com

v

RECTS 400 PIV EA
L RESISTORS 220K EA

SRVES
L

500V,CT
50MA ¢

|
4

QIST

FILTER
800PIV CAP

SILICON
Y

1A
-0

17VAC

“emmm—y’

T0

6.3V/24A BATTERY
INPUT

Fie. 2—For radios with
(synchronous) vibrators.

self-rectifying

auto radio and as high as the space be-
tween the shelves of your bookcase.
Using the radio as a guide, cut out the
panel to accept vour radio. This will
probably require holes for the volume
control and tuning control and a hole
cut with a coping saw to fit the dial.
Arrange the holes so that the body of
the radio will sit on the bookshelf. The
panel above the radio can be used to
mount the parts used to convert it to
ac.

Some auto radios come with their
speakers built in. If vours is this type,
there is nothing more for you to do.
Most sets have the added flexibility of
an external speaker. In the converted
set shown in the pictures, this speaker
was mounted behind the new front pan-
¢l pointing upward so that the sound
diffuses from behind the bookcase and
spreads throughout the room. Since au-
to radios are designed for noisy loca-
tions, ample votlume is available.

RCA
PHONO
JACK_ ... o

_.:;__

FROM DET

K BREAK HERE

TO IST AF GRID

VOLUME
CONTROL
= IN RADIO

Fig. 3—How rto add extra audio input for
FM tuner or crystal cartridge.

If you wish to go to some addition-
al trouble, a matching panel can be cut
from the same Masonite used for the
radio, and the speaker mounted on it.
The panel and speaker can then be set in
the bookcase beside the radio, or, with
a slightly longer speaker cord, mounted
in a symmetrical position at the other
end of the shelf from the radio.

Now all you have to do is plug 6
fect of wire into the antenna socket,
plug the line cord into the wall socket,
adjust the antenna trimmer, and sit back
and enjoy your radio. END
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COVER STORY

SINGLE-TRANSISTOR
IGNITION SYSTEM

Unique circuit is built or an old piston head as a heat sink. Easy and cheap to build.
By VERN E. BAKER

A TRANSISTOR IGNITION SYSTEM 1S A
worth-while project; its cost is soon re-
gained. Points and plugs last several
times their normal life. Performance of
stock ignition falls off at 4.000 to 5,000
miles after new points and plugs are in-
stalled. But with transistor ignition, per-
formance is good even after 30,000
miles. Another advantage is that motor
life is extended. Because of better com-
bustion, less raw gasoline is forced into
the crankcase, and the oil stays cleaner.
This is especially the case on short trips,
when the motor is operating cold. There
is also a reduction in air pollution.

Building this reliable unit is easy.
It uses few parts and works better than
any other single-transistor system T tried.
Ordinary tools will do the job. You may
adapt the heat sink (Figs. 1 and 2) to
your favorite circuit or use the one de-
scribed here.

Voltage drop across the diode D2,
(Fig. 3) due to the small current drawn
by RI. insures that the base will al-
ways have a fraction of a volt bias when
the points are open. The circuit switches
fast even at high temperature. One of
these units, in a 1963 Dodge truck,
works finc in 120° desert heat.

The ceramic or mica noninductive

40

capacitors C1 and C2 handle any abnor-
mal voltage spikes. However, it is not
wise to leave any secondary wires open

1/4" HOLE FOR TRANSISTOR  .345
STUD & INSULATING
BUSHING

3/16" HOLES FOR
EMITTER 8 BASE

1/8" HOLE FOR

!
LOCATING PIN 5/16" HOLE FOR DIODE

(D2} STUD 8 INSULATING
BUSHING
Fig. 1—Top view of sawed-off piston shows
saw cuts for air and holes for transistor and
diode. Drill holes after finishing operations
in I'ig. 2.

174" APPROX

l3/16 MINIMUM

PILOT HOLES FOR REWORKED DRILL
\k

i =
i%\\\\\\\\

DRILL OUT 1/4" DEEP

Fig. 2—Cross-section shows enlarced re-
cesses for transistor and diode hardware
and connections.
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more than %4 inch when you test any
transistor ignition system.

The coil can be any 400: 1 transistor
type coil. This unit is for negative ground
only (6 or 12 volts).

The solid heat sink is made from an
old auto piston. The cavity on the lower
side makes an ideal housing for all the
parts except the base resistor. The pis-
ton I used was from a 1958 Ford. A late
Lincoln would be ideal—it is a full 4
inches across. I purchased mine for [5¢
at a motor shop.

Construction begins

First saw off the top of the piston
in or below the last ring groove and
above the pin hole. Smooth the surface
with a file so the back cover will fit tight.
Lay out and saw five or six grooves on
the top of the piston on each side of the
diode and transistor as shown in Fig. 1.
A hacksaw with a 24-tooth blade works
well, if you start at the cdge and work
to the center. The fins thus formed
along with the ring grooves,
good heat sink.

Drill Y4 -inch holes where the diode
and transistor will be mounted. (Enlarge
them later to proner size for studs and
insulators.) The underside of the piston
head will have to be milled out so that
the mounting hardware can be installed.
Though it looks like a job for a machine
shop, it can easilv be done with a filed-
down 78- or l-in. wood bit. File the
spurs off the bit. Clamp or nail the pis-
ton head to a board, face down. Now,
by using an ordinary hand brace, vou
can cut carefully until the metal is about
Y4 in. thick (see Fig. 2). It takes only a
few minutes. Next enlarge one of the
holes to %4 in. to mount the diode. Then
carefully drill the holes for the transis-
tor. Drill four holes to mount the back
cover, and two inside the cavity to
mount two tie points. T used a 3/,-in.
drill and 6-32 tap. Self-tapping screws
would work well. The photographs will
help you position the holes.

Clean out all the cuttings. The top
surface should be finished smooth with
fine sandpaper, especially where the di-
ode and transistor mount, to prevent
puncturing the mica insulators.

i

make a

Candy apple red

At this point T was so pleased with
my [5¢ heat sink that T masked off the
mounting surfaces for the diode and
transistor and painted the sink candy-
appic red.

Form a piece of heavy aluminum
for the back cover, and another for the
ballas aint
these flat black. Make a bracket to hold
the socket for the bulb you choose to
use. This bracket is shown in Fig. 4.
and has to be insulated from the socket
with good heat-resisting material. Var-
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Almost all wiring is inside piston head. Be sure Q and D2 are insulated from head.

nished cambric works well.

The choke coil is made by scram-
ble-winding No. 34 enamel wire on a 1-
megohm 1-watt resistor with paper discs
glued onto cach end to muke a coil form.
Checking with a phono cartridge scale,
wind until you have a total weight of

C1, C2—75 to 100 pf, 1 kv, noninductive

CH—choke (see text)

D1—Zener diode, 68 volts, 1 watt (International
Rectifier Corp. Z1130 or Dickson 1N3040, or
equivalent)

D2—silicon diode, 20 to 35 amps, 200 volts
(surplus, or RCA 1N1186A, 1N250C, etc.)

D—see text and Fig. 3.

Q—2N1970 (Delco, Tung-Sol), or 15-amp, 100-
volt equivalent

R1—620 ohms, 2 watts (or two 1,200-ohm 1
watt in parallel)

R2—7.5 ohms, 10 watts

RB1, RB2—2 ohms, 25 watts or 1 ohm, 50 watts
(half this for 6-volt systems)

RB3—2 ohms, 10 watts (optional cold-start cir-
cuit)

S—pushbutton, spst (optional cold-start circuit)

T—ignition coil, 400:1 ratio (Prestolite 201 or
equivalent)

Bulb—(see text)

Heat sink, mounting hardware. insulating
washers for Q and D2, socket for bulb.

12-14 grams. Total resistance can vary
from 30 to 40 ohms. Almost any com-
mercial 3- to 5-mh 125-ma choke of
about that resistance will do.

Assemble and solder

If you mount all the parts as in the
photos, there is plenty of space. Mount
the diode and transistor with the proper
insulators and silicone grease (Dow
Corning 340). Ream the holes in the
heat sink slightly for clearance if neces-
sary.

Two tie points were secured with
small sheet-metal screws. Rigid mount-
ing is a must. The base resistor is located
on the back cover. It gets a little warm.

Three colors of No. 14 wire are
used for the leads. The collector and
base-resistor wires are brought out
through the back cover. Use a rubber
grommet here and seal it to keep mois-
ture out.

e T 3
T TaRBL2 20/25W (SEE PARTS LIST)
! e 1]
[ o2 |0 +  2NI970
Y "
LAMP l @ { oy 3R IN3040
(SEE TEXT) } : sge gan & e
e + 1 RB3[1 ‘b L B 8
03 | 2az0w | 75PF
0PTIONAL COLD START CKT c2
v r
Iabp 3 BALLAST Regrea Y
tmg RES 400:1
! coiL
STOCK
OFF |RUN START a e

16N SW Fig. 3—Circuit of the ignition system. D3 can be any
2V 5- to 10-amp silicon diode.
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INSIDE

7/16" RADIUS ALUMINUM

8-32 X 3/4"
BOLT & NUT

INSERT FISH-PAPER
OR CAMBRIC SLEEVE TO
INSULATE BASE OF BULB

Fig. 4—Details of the holder for bulh bal-
last. Socker must be insulated from holder.

The ballast (RB)Y s made up as
illustrated. Almost any two 2-ohm 25-
watt resistors or one l-ohm 50-watt will
do for the 12-volt system. Half the re-
sistance is needed for 6-volt cars. A No.
1129 21-candlepower bulb gives about
14, ohm cold—the correct resistance for
6 or 12 volts. (More on this later in

This system was checked out in a
1962 Ford Galaxie for more than 5
months. | noticed a definite improve-
ment in acceleration in road-testing,
especially in the important range be-
tween 40-60 mph and 50-75 mph.
Top speed increased about 5 mph or
more. Gas mileage was not checked,
although it was good.

Some trouble developed in the
first test series, after the temperature
got below 30° in the early morning.
The engine was hard to start, although
after it had once started, | had no
further difficulty. Talks with experts re-
vealed that this was a common com-
plaint, even with some commercial
transistor ignitions.

A cold-start circuit was added.
The second test series showed definite
improvement. With the whole-hearted
cooperation of the weatherman, we
had temperatures of 2, 4 and 5 degrees
at dawn for about 3 weeks! The engine
now started with no more than normal
delays, and the original excellent run-
ning characteristics were retained.
After that initial start, no trouble was
found, even at these low temperatures.

The Galaxie engine used is the
“290" or ‘‘regular-gas’ version. Its
plugs and points had almost 25,000
miles on them, and the car was on the
verge of getting an ignition system
overhaul. However, to get a ‘“‘worst-
case'' test, the original parts were left
in. The results were good, and if an
engine is cleaned up and tuned up as
the author recommends, a very defi-
nite improvement should result.

Construction of this unit is rug-
ged, and installation is easy, since
only three wires are needed. Check
your ignition system to be sure how
the original ballast-shorting circuit is
hooked up.
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article.) A cold-start circuit can be add-
ed for below-freezing weather.

(Diode D3 (Fig. 3) is not needed
if S goes direct to battery. Or. omit S
and connect anode of D3 to load side of
ignition switch.)

Out with the old, in with the new

The best place to mount the tran-
sistor unit is to the left or right of the
radiator between the radiator and the
grille. Mount the ballast unit under the
hood on the firewall. Mount the coil
close to the distributor and ground the
negative terminal with No. 14 wire. Re-
move the condenser and bypass the origi-
nal coil resistor. (Check with your car
dealer, if necessary, to locate this resis-
tor.) A No. 14 wire direct to the ignition
switch is the best. A mistake could be
made on some cars. Wire as in Fig. 3.

You are wired from switch to bal-
last, from ballast to anode of D2, from
collector to coil, coil to ground, and
base resistor to distributor points. Insert
an ammeter between the transistor unit
and the ballast. Remove the center wire
from the distributor and ground that
end. Don’t leave it open.

With the ignition on and points
closed, the ballast light will come on.
The ammeter should read 9 amps. If it’s
close, turn the key off and replace the
distributor wire. Start the motor and
check current again. Should be at least
8§ amps.

If the current is too low, change
the bulb to a No. 1133. If 100 high, use
a No. 1073. A reading of 814 amps, mo-
tor running, is ideal.

Built-in timing light

The ballast lamp is a good timing
indicator. To tune up:

i. Remove and inspect spark plugs.
Clean and regap to .040 in. Do not re-
install yet.

2. Replace or clean distribuior
points and set gap at .012t0.015 in.

3. Remove center distributor wire
and ground it. Turn ignition switch on
and turn motor over until rotor points
to No. 1 cylinder. Motor can be turned
with fanbelt held tight with one hand,
turning fan with other hand. Light on
ballast will come on. It should go out 5°
to 7° before top dead center. Be sure
you have the right cylinder, and do not
advance more than 2° over manufactur-
er’s sctting. At sea level, set timing at
exact specs. Too much advance will do
serious damage; maybe burn a hole in
a piston.

4. Turn key off. Replace every-
thing. Wipe plugs with silicone grease.
5. Clean or replace air cleaner.

6. Run motor for 15 minutes. Ad-
just air idle screws slowly to the right
until motor starts to stall. Back off ¥4
turn. If you have a vacuum gage, adjust
for highest reading. END
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Pep Up Your

Old FM Set

Single-nuvistor rf stage brings in stations you never heard before.

By DONALD E. PHILLIPS

Edge-on view of the nuvistor hooster.

It fits neatly into most FM tuners.

L6 in this plioto is the set's original antenna coil.

A NUVISTOR RF STAGE IS EASY TO ADD
to older FM sets. which often have good
limiting and selectivity, but don’ have
the useful gain of modern low-noise rf
circuits. Improving the sensitivity and
noise factor will clear up some of those
hard-to-get stations.

The 6CW4 nuvistor fits into a very

R3
SEE
TEXT

B+
a

small space. No additional tuned circuits
are necessary. The circuit has consider-
able gain and excellent signal-to-noise
ratio, and eliminates the inconvenience
and expense of an additional booster at
the receiver or on the antenna.

The basic circuit is shown in Fig. |.
The 6CW4 is a very-high-transconduct-

] dr 6CWa

! # HTR

' 3 L3 3 '9«91. c4 L4
ANT COIL 1uH IuH
SECONDARY : I I a
VIN SET = R

.’ SEE TEXT

Fig. I-a—Circuit of the nuvistor rf stage. h—Variation of heater circuit for use in series-

string sets.
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ance (riode, with a low input impedance
in the grounded-grid circuit. Balun coils
L1 and L2 match the balanced 300-ohm
input to the lower input impedance of
the cathode. The high impedance of the
plate circuit works directly into the first
tuned circuit of the receiver.

Either series or parallel heater cir-
cuits are satisfactory. In a series circuit,
usec chokes and bypass capacitors on
both heater leads, and a paralle] resistor,
as in Fig. 1-b. The usual 150-ma series
string would require a resistor of about
420 ohms at 7 watts to handle the extra
current in case the nuvistor should open
or be removed. The heater current of
the 6CW4 is 135 ma.

The tube socket should be mounted
close to the present antenna coil, with
the plate lug, pin 2, pointed toward the
coil (Fig. 2). The socket can be in-
stalled in a V2-inch hole by spreading
the mounting clips sideways and solder-
ing to the top of the chassis. The balun
coils can be mounted on top of the
chassis if necessary, by running the ca-
thode lead (insulated) through a hole
in the chassis necar the cathode lug, pin
8. Be sure to add isolating networks
(R1-C1 and R2-C2) in series with the
antenna terminals if the chassis is con-
nected to one side of the power line.

Do not ground the grid lug, pin 4,
with a piece of wire! I spent more time
trying to eliminate oscillation caused by
a ¥%-inch picce of No. 18 wire from
grid to ground than on all the rest of
the circuit! The way to be sure is to use
a V4 -inch-square picce of thin sheet cop-
per (such as the straps between the pic-
ture-tube frame and chassis in many
TV sets), shaped as in Fig. 3. Solder all
along the bottom edge of the copper to
the chassis, making a clean, neat joint.
Then bend the grid lug over across the
top of this strap and solder it down well.
The inductance between grid and
ground has to be kept very fow. |

If one heater lug is to be grounded,
use pin 10, and solder it to the same
copper strap. The ground returns for
the antenna coils and heater bypasses are
not as critical, but should be as short
and direct as possible, close to the
socket.

Plate resistor R3 should be chosen
for 70 volts on the plate, with plate cur-
rent approximately 10 ma. If the B-plus
is 250 volts, R3 will be about (8,000
ohms 2 watts. If B-plus is 100 volts, R3

Cl1, C2—-470 pf disc ceramic. See text

C3, C4—.001 uf disc ceramic

C5—-270 pf disc ceramic

L1, L2—balun coils (Colman 1205 or equivalent)

L3, L4—rf choke, 1 ph (Stancor RTC-8515, Mil-
ler 4602 or equivalent)

L5—rf choke, 5.5 uh (Stancor RTC-8519, Miller
4609 or squivalent)

R1, R2—-470,000 ohms. See text

R3, R4—see text

V—6CW4 (RCA)

Nuvistor socket (Cinch Jones 5NS or equivalent)
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will be 3,300 ohms '2 watl, etc. The
tube is designed to work with zero bias.

The chake and resistor in series
form the rf plate load. 1 prefer to join
them withoutr a terminal lug, to mini-
mize stray capacitance. Keep the leads
short, except at the B-plus end, where a
terminal lug may be used. The B-plus
end of the resistor may be bypassed
with an additional .001-pf capacitor if
it helps, but it has not been necessary
so far.

Coupling capacitor C5 connects di-
rectly to the secondary of the original
antenna coil ( the winding that is tuned).
Remove connections on the primary or
taps that were in the antenna input cir-

METHOD OF /
 GRCUNDING GRID
{PEZE CF SHEET COPPER)

CATHODE

cuit.

This tuned circuit must be parallel-
resonant. If it is series-resonant, as in
the G-E Musiphonic model 45, recon-
nect the serics trimmer in parallel with
the coil.

It is best to align the entire receiver
carefully, but be sure at lcast to peak
up the former antenna coil on a weak
signal for maximum gain.

Tests of this circuit were made by
comparing performance “before and
after.” Increased gain caused full limii-
ing on much weaker signals than before,
reducing noise and distortion, and the
signal-to-noise ratio was greatly im-
proved. Naturally, the degrce of im-
provement depends on the design of the
original rf circuits. In every case so far,
performance was brought up to where
a good low-noise booster ahead of the
receiver made no improvement, proving
that the sensitivity was at the maximum
usable level.

The amplifier is most suitable for
use with pentode rf stages (6BA®6,
6AGS, etc.) or receivers with no rf
stage. It will not work with a grounded-
grid stage, except as a replacement for
that stage. END

Another view of the added nuvistor rf stage
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Time-Mark Generator for Your Scope

Pocket-size time-and-frequency marker is crystal-controlled

The most important calibration a scope
user can make on his instrument is a
sweep time calibration. Most applica-
tions are frequency or time rather than
amplitude measurements. This battery-
operated Time-Mark Generator pro-
duces 100-kc (10-microsecond) and 1-ke
(1 millisecond) pulses on your scope
screen. Sweep calibration checks should
be made at regular intervals. Low-
priced scopes are apt to drift more rap-
idly than high-performance lab types.

For many general-purpose oscillo-
scopes, 1 ke is a typical midpoint ad-
justing frequency. The two markers
can be used to calibrate oscilloscope
sweep rates from 200 cycles (5 msec)
to I mc (I psec) per division. (Line
Irequency can be used for calibrating
sweep rates below 200 cycles.)

The sweep control setting deter-
mines the number ot pulses in the dis-
play. Scopes such as those used in TV
shops have a typical sweep range from
10 cycles to 500 ke. Sweep rates slower
than 200 cycles per division, especially
in scopes using [-cm divisions, may
crowd the I-k¢ markers, resulting in
poor definition. Sweep rates higher than
I mc¢ per division may place the mark-
ers off screen.

By CLIFTON W. ROBERTS

Technician calibrates 10-usec sweep on Tek-
tronix 545A with the time-mark generator.
Marker's use isn't limited to lab scopes.
Where there’s time, there’s frequency—so
yoir can check accuracy of service type
scope sweep, too. Exactly ten I-millisecond
pulses on screen mean that sweep rate is
precisely 100 cycles per second,

This generator can also be used for
trace-intensity (Z-axis) modulation, as
a sweep-triggering source (if your scope
has a triggered sweep) and for cali-
brating other pulse generators.

If your scope has provision for in-
tensity modulation, the markers can be
applied to the CRT grid for trace in-
tensification or to the cathode for trace
blanking. Intensified or blanked por-
tions will be at marker-frequency inter-
vals. The blanking may not be complete
—sometimes just a dimming—depending
on the voltage required. The generator
output voltage is between 5 and 6.
When you use intensity modulation, the
signal and the markers must be synchro-
nized.

Using the gencrator as a sweep-
triggering source is practically self-ex-
planatory. The only requirement is that
the trigger input of the scope be high-
impedance.

In calibrating other gencrators, the
Time-Mark Generator could be used
as a secondary standard. Battery power
and crystal control give the marker gen-
erator greater stability than most gener-
ators on TV benches or hobby work-
shops.

To calibrate a generator with the
time marks as standards, the easiest way

2N270(5)
ar QI-100KC OSC _ Q3-SHAPER \ 2N1632(3)
= 2 si Q2-I0IKC OSC___ Q4-SHAPER' SHAPER AMPL AMPL SHAPER
gvearr  ON |7%V Li RI3

| it | S8y 22K 3'2"2'“
+ Ci5 " 10uf 3

- +C3-10uf

68K 08 RITIIL5K

\

SELECTED
20-70PF
IF REQ'D
XT
10K
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is to use a dual-input oscilloscope or
electronic switch. Another is to use in-
tensity modulation, and a third way to
use the time marks, first to mark points
with a crayon on the CRT face or
graticule, then to connect the generator
to be calibrated and match its pulses to
those points.

Markers will drop to 50% ampli-
tude when they “look” into a dc-cou-
pled input impedance of approximately
6,000 ohms for the 100-kc marker and
approximately 2,000 ohms for the 1-kc
marker. Most dc scopes have input im-
pedances above 100,000 ohms, so that
should be no problem. Ac coupling will
have little effect on marker amplitude.

Constructing this pocket generator
shouldn’t present any problems. Place-
ment of parts is important only if you
want to keep the unit small. Substitu-
tions should be all right if they have
equivalent electrical specifications.

Circuit operation

When switch S2 is in the 10-usec
position, the 100-kc oscillator (Ql)
output is amplified and fed to the out-
put connector. When the slide switch is
in the I-msec position, thc 100- and 101-
kc oscillator (Q2) outputs are mixed to
produce a 1-kc¢ difference which is am-
plified and reshaped before being fed
to the output connector.

Selected capacitors (20 to 70 pf)
across R1 and R3 provide fine fre-
quency control. They may be unncces-
sary. Experiment will tell. They can be
variable if you want to take the space.

The 100-kc sine wave at the collec-
tor of QI is coupled through .001-uf
capacitor C7 to the base of Q3. Q3 acts
as a signal amplifier and a signal shaper.
When the oscillations drive the base of
Q3 negative, it turns on and supplies
the output jack with 100-kc pulses. The
output amplitude is from 5 to 6 volts.

The 100- and 101-kc oscillations
from Q! and Q2 are fed to the T12G
diode mixer tied to the emitters of Q3
and Q4. A .001-uf capacitor (C9) and
a 1-megohm resistor (R6) constitute a

APRIL,

1965

Q8 Cia Q7 RIO

R9 1
e
! T
RI4 —
RI2 —
cl2—=

C3 {RI \ CI

o1 co R3

C4 R2 LI Qi

XTAL | 100KC 7

Q6 Ril

Ci3 Q3 Q4

“Nick” type soldler-terminal strips make wiring neat and help keep leads short. Author
used Va-watt resistors to save space, but that's optional.

BATT—9-volt ‘“‘transistor radio’ battery (Mallory
M1604, Burgess 2U6, etc.)

C1, C4, C7, C8, C9—.001 uf, 500 volts

C2, C5—see text

C3, C6—470 pf

C10—.01 uf

C11-0.2 uf, 25 volts

C12—.02 pf

C13, C15—10 uf, 15 volts, electrolytic
C14-82 pf

All capacitors except C13, C15 are ceramic

D—T12G diode (Transitron), or general-purpose type
(1N34, etc.}

11, J2—banana jacks, binding posts, etc.

L1, L2-3.9-mh coils (J. W. Miller No.
equivalent)

Q1, Q2, Q3, Q4, Q5-2N270 (RCA)

Q6, Q7, Q8—-2N1632 (RCA)

R1, R3—180,000 ohms

R2, R4—3,300 ohms

R5, R7—5,600 ohms

R6—1 megohm

R8, R17—1,500 ohms

R9—4,700 ohms

R10—100,000 ohms

R11—-22,000 ohms

R12—100 ohms

R13—-8,200 ohms

R14, R15-2,200 ohms

R16—6,800 ohms

S1—spst slide or toggle switch

S2—dpdt slide or toggle switch

XTAL 1—100-kc, 5° X-cut crystal for 32-pf load

capacitance
XTAL 2—101-ke crystal, other specs same as XTAL 1

4668 or

Order 100- and 101-ke¢ crystals from International
Crystal Mfg. Co., 18 North lee, Oklahoma City,
Okla. 73102. Specify type no. FX1 .01% tolerance,
and enclose $8.75 each plus postage (check or money
order) with your order. Delivery 10 days after receipt
of order.

Metal or plastic case to suit;

miscellaneous hardware

terminal strips,

Two Time-Mark Gen-
erators and a dual-
beam oscilloscope
were used to make this
picture. One supplied
a 10-usec pulse (upper
trace) and the other
the I-msec wave. The
two outputs of a single
generator cannot be
used at the same time.
Sweep for upper beam
was 10-usec/cm;  for
lower, 1 msec/cm.

www.americanradiohistorv.com

filter network that removes unwanted
100- and 101-kc signals after mixing.
The 1-kc frequency is then fed to the
base of Q5, which acts as a class-C am-
plifier and shaper. Q5 drives Q6 and
Q7, connected as a regenerative ampli-
fier.

The amplifier output is applied to
the base of Q8 through an 82-pf capaci-
tor, Cl14. Q8, like Q3 and QS5, is driven
into conduction by the negative portion
of the signal at its base. The coupling
capacitor, together with the low imped-
ance of the base-to-emitter junction of
Q8, differentiates the input signal, pro-
ducing 5- to 6-volt, fast-rising 1-kc
markers on the collector. They are fed
to the output jack via S2-b. END

INSTANT VOLTAGE

. ¥ SR

NOW:

At first glance, scems to be the ideal
solution for too-low high-voltage, no?
(Look very carefully at the top two
words on the bottle: Voltage Concen-
trate! And the lower word is “Tester.”")

Try it, and you’ll have one of the
most fragrant sets in the neighborhood.
The “Voltage Concentrate” in the atom-
izer bottle is a drugstore perfume sam-
pler.—Jack Darr
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BASIC INDUSTRIAL
ELECTRONICS FOR TV MEN

I-E language has some words and pictures of its own.

A quick jog through some things you don't find in TV

A LOT OF TV MEN HAVE WONDERED
about trying to get into industrial elec-
tronics. What kinds of things are used
and how do they work? Well, they're
not too much different from TV—sim-
pler in many cases! You’'ll find applica-
tions of such things as photocells, ther-
mostats and pressure switches. Almost
everything in this kind of work involves
relays, since we have 10 make and break
heavy currents.

In TV design, many circuits are
always built almost alike; so you know
what is meant when someone says a cir-
cuit is “conventional”. Industrial elec-
tronics uses certain conventions, too.
and we have to know what they are if
we're going to work with them. The use
of relays is one; “fail-safe” operation
is another.

What’s “fail-safe”? Simply this: the
whole process is designed so that if any-
thing at all is not exactly righs, the
machine stops. It can’t blow up or run
wild. This is done by using safety inter-
locks and monitors to check on all the
important factors while the process is
going on.

So, the first lesson is this: always
check up on interlocks and safety con-
trols. Mavbe the trouble is in one of
these, and not in the electronics at all!
(Although, when you get a call, the op-

Tvpical electronic programnier control.
Photocell relay controls main fuel valve via
electronic amplifier.
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TUBES MAIN RELAY

PHOTOCELL RELAY
TIMER
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Typical switchbox wiring. At top of photo,

medium-sized contactor: at bottom fuse
(left) and 24-volt transformer for safety
curofi coils and other control devices. Parts
of control equipment often operate at 24
volts ac, other parts at 110 or 220 or other
line voltage.

erator always insists that it is in the
electronic apparatus!)

A typical unit

Let’'s look at one typical device,
a control unit for a large boiler. Starting
this isn’t as simple as lighting a cigar-
ette. We have to go through a regular
sequence of procedures to be sure it’s
going to work and not blow us through
the ceiling. This is what happens:

A thermostat “calls for heat”. A
blower motor starts, flushing air through

TO CONTROL UNIT

L -
| PRESSURE
CUTOFF

<>_</\

MAIN GAS

HIGH -
PRESSURE
CUTOFF

Fig. |—How high- and low-pressure cutoff
switches work. If pressure falls below a
preset value, bellows at left collapses, open-
ing switch. If pressure rises too high, bel-
lows «at right expunds encugh to open its
contacts. This is just one example of simple
electromechanical sensing devices conumon
in industrial electronics.
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the firebox to get rid of any unburned
gas that might be there. The pilot light,
controlled by a solenoid valve, opens
and is lit by an electric spark from a
special transformer. The main gas valve,
also a solenoid, opens and the boiler
is lit.

All these processes are electrically
controlled and timed by cam switches
on a one-rpm timer motor. Opening and
closing switches causes valves to open.
(If you're thinking this sounds like the
timer switch on an automatic washing
machine, you're right. It is/) However,
at each step in the process, the control
voltage never goes through the cam con-
tacts alone. It is always made to pass
through extra contacts on the “safety
switches”. If any of these are open, indi-
cating that something is out of order,
the process stops right there! This is
fail-safe operation.

Safety switches

Now, how do we do this? By using
special switches, or sensors, in each de-
vice or circuit. For example, we must
have exactly the right gas pressure, not
too high or too low. So we use a pair of

SIGNAL TO CONTROL UNIT
FROM, LINE

TO LOAD

|- METAL
SHORTING
8AR

[~ INsuLATOR
JNSULATOR

NONMAGNETIC

LOwER

SECTION
[~ MOVE
uP

Fig. 2—Contactor = relay (in principle).
Main contacts A and B are fixed to elimi-
nate flex leads common in smaller relays;
contacts are jumped by bar C when con-
tactor is energized. Small contacts at left
are for “signaling” that the contactor has
been actuated. Spring (not shown) returns
armature and bar C to “open” when coil is
de-energized.

Closeup of a contactor.

gadgets like the ones in Fig. 1. The
drawing shows how they work. Unless
gas pressure is within the preset limits,
one of the switches will be open and we
can’t go on until it is closed.

For heavy-duty motors, such as
those used on blowers and, for that mat-
ter, on all kinds of heavy-duty electrical
apparatus, we use a device like the one
in Fig. 2. We'd call it a relay; they (in-
dustrial people) usually call it a con-
tactor. On the armature, besides the
heavy-duty contacts that do the actual
work, there is a pair of smaller contacts,
closing at the same time. We usc these

WWW.americanradiohistorv.com

“Signaling” contacts

(see Fig. 2) are at either end of assembly.

to signal when the main contacts are
closed.

To muke this gadget work fail-safe,
we simply connect all the contacts on
all the sensors in series (Fig. 3). We con-
nect this secrics into the circuit of the
programmer, so that it will break the
circuit if any of them is open.

This is usually done by a relay, a
more conventional (to us) one this time.
This relay starts and stops the program-
mer motor, or controls the process. In
other words, it will be hooked up some-
how so that it must be closed before we
can go on with our rat-killin’.
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So, if we lose gus pressure, water
pressure or anything else important, the
contacts on the safety device open, the
relay drops out and the whole machine
stops until we find out what happened
and correct it.

Checkout procedures

So there’s the first check: look at
all the safety interlocks to be sure they’re
closed. Almost all of these are set up
so “optical inspection” will let you see
how they are. For example, in the high-
and low-gas cutoffs in Fig. 1, the actual
switch is a bottle of mercury! You can
readily see whether it’s tilted enough for
the mercury to close the contacts. Some
of the large relays use mercury switches.
In fact, some are mercury switches
themselves, with small auxiliary points
for the interlock contacts. It doesn't
matter what is used; what’s important is
how it’s used and “‘Is it working?”

With a machine you're seeing for
the first time, always study blueprints
and wiring diagrams carefully before

e
>—
="
>—
==
>—
MAIN
CONTROL WATER
RELAY P
ELECTRONIC [:
T BLOWER
POWER CONTROLS MOTOR
SUPPLY I—
WATER
HIGH GAS LOW GAS W

Fig. 3-——A simplified circuit (left) shows
series interlocks that interrupt operation (or
prevent it from starting) if any condition
deviates from normal. Similar scheme, for
example, keeps subwayvs and some railroad
trains from starring until all doors are safely
closed and locked.
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Labeled pilot lights are a great help, but
don’t expect to find them often!

making any diagnosis at all! In large
installations, these drawings will ahways
be somewhere auround. Check to see ex-
actly hiow they connected the safety in-
terlocks, how many are used and what
kind. Don’t be ashamed to ask for that
data, either; you're not supposed to be
a walking encyclopedia of assorted IE
machinery!

Most main switches aren’t marked as plain-
ly as this, but they ought to be! Two large
boxes in bottom row contain electronic
controls.

Unfortunately, you’ll find quite a
few machines with all the electrical wir-
ing neatly drawn out, numbered and so
on, and a nice, blank box in the drawing
marked concisely ELECTRONIC CON-
TROLS! However, this isn’t too hard to
figure out. For example, in the boiler
control we’ve been talking about, this
blank was filled by a very obvious photo-
cell and a pair of tubes with a relay in
the plate circuit of one of them! By
watching the operation of the relay, it
was casy to see that this cell was used
to close the relay when the pilor light
lit. Unless the photocell “saw fire”, the
main gas valve refused to open.

One service caii on this rig was
due to a defective photocell, three more
to bad tubes, and one to someone get-
ting into the terminal box and mixing
up the wiring! So, check all possible
causes of trouble. In this one, you could
check the cell by waving a flashlight back
and forth in front of it, after removing
it from the boiler door. If the relay
clicked in every time the cell saw light,
OK; go on and check something clse.

Relay contacts, especially in small
types exposed to industrial fumes, dust
and moisture, cause lots of trouble. Get
in the hubit of checking and cleaning
these contacts every time you work on
the machine. A piece of cardboard like
a postal card, or a relay burnisher tool
(a polished flat blade like a spatula),
should be used. Never sandpaper or use
emery cloth!

The best tool in the IE technician’s
box is good common sense. (Just like
TV work in that respect!) Look to sece
what the thing isn’t doing and find out
why by intelligent testing! END

High~low pressire swirches like tite ones diagrammed in Fig. 1. Gage between shows gas-
line pressure in inches of water.
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All photos by P. E. Sutheim

THE SMALL WORLD

By PETER E. SUTHEIM
ASSOCIATE EDITOR

HALF HIDDEN BETWEEN THE BIG DISPLAY
splashes on catalog and magazine pages
is a small world of devices, instruments,
accessories—whatever you'd like to call
them. Some are fairly well known; oth-
ers, pretty obscure. All of them can
make your work as a service technician
or radio-electronic experimenter e€asier,
faster and more enjoyable. Here are ten
such items. All are inexpensive, and all
do jobs that could otherwise be donc
only clumsily—with makeshift arrange-
ments.

Dc supply for transistors

This is the Electro EC-3 filtered dc
power supply with a continuously varia-
ble output of 0-24 volts at up to 100 ma.
A switch Jets the panel meter show ci-
ther voltage or current. I found it useful
for powering transistor radios, both for
servicing and just to prolong battery life.
Ripple is less than 0.1% at rated load

APRIL, 1965

so there is no trace of hum. Source im-
pedance is low enough to prevent inter-
nal feedback.

Another application for the EC-3
is forming high-capacitance, low-voltage
electrolytics.

The manufacturer suggests charg-
ing nickel-cadmium batteries as an ap-
plication. For higher currents, manufac-
turer’s model EC-2 supplies 0-16 volts
at up to 5 amps, 0.5% ripple at rated
load. Good for mobile radios and PA
amplificrs, bigger battery charging, light
electroplating and etching.

Electro Products Laboratories, Inc.,
6125 W. Howard St., Chicago 48, 1L
EC-3, $19.95; EC-2, $39.95.

Audio oscillator

Most experimenters need a clean,
reliable audio tone now and then. Good
for checking for clipping and other
kinds of distortion in audio amplificrs,
checking continuity, measuring or just
guesstimating gain, signal-tracing, code
practice, AM and SSB transmitier ad-
justment . . .

WWW. americanradiohistorv.com
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The Lafaverte TE-39 is a self-con-
tained, battery-operated transistor oscil-
lator that generates a fixed, pure sine
wave of 1,000 cycles. Stability is excel-
lent and distortion is less than 2% —the
equal of many service type audio genera-
tors. Level is adjustable from 0 to about
0.5 volt across a medium impedance. A
pair of “five-way” binding posts in back
are spaced 3 inch tfor a double banana
plug. With a plate-to-line or backward-
connected line-to-grid transformer, it
will match low-level, low-impedance
professional audio equipment inputs
(250 to 600 ohms). The direct output
impedance is about 10.000 ohms.

Lafayette Radio-Electronics Corp.,
111 Jericho Turnpike, Syosset, N. Y.
$4.95.

Low-voltage dc supply

For powering small experimental
transistor circuits, it’s hard to beat this
well filtered power supply. Use it as a
bias box, too, for substituting for
avc/agc voltages while you align con-
trolled i.f. and rf stages. Ripple is less
than 0.1% at full load, which is 200 ma.
The Heath EUW-17 supplies up to 25
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volts at that current, or up to 35 volts
with no current drawn. Source resist-
ance is less than 50 ohms. so it makes a
good experimental fixed-bias source for
audio and linear rf amplifiers. The sup-
ply has a transistor “capacitance multi-

plier” circuit, so that the 500-uf filter
has the effect of about 25,000 uf. Note
that this is not a kit; it's part of the
Heath Instrumentation Lab series.

Heath Co., Benton Harbor, Mich.
$20.

Grid-dip meter

One of the most useful single in-
struments ever invented. This model,
the Knight G-30, has the added attribute
of being the least expensive dipper kit on
the market. The most obvious applica-
tion, the one that gave the instrument
its name, is finding the resonant fre-
quency of an L-C combination. Couple
the dipper to the circuit and tune until
the meter pointer dips. Then read the
frequency off the dial. Six coils cover
the range of 1.5 to 300 mc.

Since the unit can be used either as
an oscillator or as a passive, nonoscillat-
ing absorption wavemeter, you can
check active and inactive resonant cir-
cuits. It also makes a signal generator
(quite accurate)—wind two turns of
hookup wire onto a plastic tube, slip it
over the dipper coil, and connect a coax
cable with clips to the two-turn link. As
an oscillating detector: plug in ear-
phones (jack provided) and listen for a
beat note from weak radiations. You
can even plug in a crystal instead of a
coil, and the dipper will oscillate at the
crystal’s frequency. (The tuning dial has
no effect then.)

PLUG-IN

It will tune resonant stubs and an-
tennas; measure Q; check ncutraliza-
tion, harmonics and parasitics; measure
capacitance and inductance: check rela-
tive field strength; help align receivers,
and adjust tracking.

Allied Radio Corp., 100 N. West-
ern Ave., Chicago 80, IIl. $22.95, Kkit.

Unusual test probe

This squirt-gun-like tool is actually
a highly ingenious clip-on probe. A Ger-
man product (Hirschmann), the Kleps
30 is almost as good as growing an extra
hand. As you push the plunger, two lit-
tle grippers emerge from the business
end and spread, letting you hook onto a
wire or terminal. As you release the
plunger, the “forked tongue” retracts
into the insulated sleeve under spring
tension, as far as whatever you’ve
clipped onto will let it go. After that,
the chances of accidentally shorting
against an adjacent wire or terminal, all
too common with ordinary probes and
clips, are practically zero. What’s more,
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you can bend the probe double, if you
like, without affecting its action.

If you want only to touch without
clipping on. that’s OK too—the hooks
protrude just enough when retracted to
make contact with a flat surface. A sock-
et near the plunger accepts a standard
banana plug or just ordinary heavy test
lead. If you want to shield the probe,
for low-level audio measurements, say,
just slip some ordinary shield braid over
the insulating sleeve and ground it to the
test lead’s shield.

Rye Sound, Ine.,
N.Y. Red or black, $1.47.

Mamaroneck,

Semiconductor checker

The Knight Transistor and Diode
Checker also checks selenium and cop-
per-oxide rectifiers. It can select

matched pairs of diodes or transistors,
select low-noise transistors and give a
rough idea of current gain. The kit
tukes only about an hour to build. Con-

sidering price and time, this instrument
seems worth having on the shelf, be-
cause it’s self-contained and designed es-
pecially for the job. Quick and easy to
use: small transistors plug in, larger ones
and diodes connect via clip leads sup-
plied.

Allied Radio Corp., 100 N. West-
ern Ave., Chicago 80, Iil. $6.95, kit.

RADIO-ELECTRONICS
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Substitution box

The Eico 1140 Series-Parallel R-C
Combination Box is useful whenever
you want to design or substitute for a
network that has a rcsistor and a ca-
pacitor. (Naturally, either type compo-
nent can be used separately.) One major
application is designing tape and phono
playback equalization nctworks for pre-
amps (photo above). Other possibilities
are feedback networks in tube and
transistor amplifiers, R-C integrating
and differentiating networks in wave-
form shapers, pulse formers, TV decflec-
tion circuits, function generators or op-
crational amplifiers.

The 71740 gives 18 EIA capacitor
values from 100 pf to 0.22 uf, and 36
EIA resistor values from 15 ohms to 10
megohms (1 watt, 10% ). A selector lets
you choose open, serics R-C, capacitors,
resistors, parallel R-C and short, across
the terminals.

Electronic Instrument Co., Inc,
131-01 39th Ave., Flushing 54, N. Y.
$14.95, kit.

Signal injector

The Mosquito is aptly named:
small, light, sharp-pointed and high-
pitched, buzzy-toned. In essence, the
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Mosquito is a fourtain-pen-sized pulse
generator with a tiny battery. The pock-
et clip is the on-off switch. Its har-
monic-rich pulses can be used in signal-
tracing audio or rf circuitry into the
AM brouadcast range and above. You
can control signal level roughly by hold-
ing the probe in different ways: the
tighter your grasp and the larger the
arca of contact with your hand, the
more effective the coupling and the
stronger the signal.

The Mosquito couples readily to
magnetic or electrostatic devices, so it
can be used in checking microphones,
tape heads, phono pickups, earphones,
etc. Weighs about an ouncc.

www.americanradiohistorv.com

Don Bosco Electronics, Inc., Littel
Rd., Hanover, N.J. $9.95.

Filament and continuity checker

The Sencore HMI119 Handyman
handles most of the little daily shop
trivia for which you might otherwise
have to fire up some other, larger instru-
ment. It checks tube heaters and fila-
ments (of octals, loctals, 7-, 9- and 10-
pin miniatures, nuvistors, compactrons,

novars and picture tubes), and checks
fuses and general continuity. Its TV
cheater cord has a switch and auxiliary
ac outlets. It checks for ac or dc from
60 to 600 volts with a neon lamp. It has
7-. 9- and 10-pin miniature tube pin
straighteners, and a trouble light on a
long cord for looking into dark corners
of a chassis. As the photo shows, the
unit is small and all its cords wind
around cleats for easy stowing and car-
rying.

Sencore, Inc., 426 So. Westgate Dr.,
Addison, Ill. $9.95.

The simplest test instrument

The lowly clip lcad merits an cssay
all its own. I never have enough. A clip
lead is a test instrument all by itself. If
you don’t belicve that, read “Jumping tc
Conclusions,” RApio-ELECTRONICS, June
1962.

Clip leads short, jump, borrow
power, lend power, ground, tie, suspend,
extend . . . You can build up whole
circuits with them.

If you are lazy and extravagant,
you can huv clip leads for about 50
cents apiece (H. H. Smith or G-C), but
it’s cheaper to make your own if you
can spare an hour or so with a soldering
iron. Clips cost from 7 to 10 cents a
piece (approximatcly, depending on
make and type) and much less in lots of
10 or more. Insulators, if you want
them, are about a nickel each, red or
black. You can buy a 25-foot spool of
No. 18 flexible rubber-covered test lcad
for less than 60 cents. One spool will
usually make at least 10 assorted 6-inch,
I-foot and 3-foot leads, so each lead,
with clips and insulators, will cost you
30 to 35 cents absolute tops.

You’ll want some red and some
black. Just remember to slip the insula-
tors on before you solder! END
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HYPERSENSITIVE
PHOTOELECTRIC
RELAY

WIRE
POINTER

Sensitive relay uses minimum number of parts. Reacts to tiny R6

amounts of light—715,-watt lamp at 20 feet. Can be used as

burglar alarm.

By LAWRENCE SHAW

S0 SENSITIVE IS THIS DEVICE THAT A
night light (7% watts) holds it on at
20-25 feet. Since the presence of a night
light is natural, it will not alarm a
burglar. But, if he monkeys with it or
the unit, he is announced in an appro-
priate fashion.

Its low power drain makes operation
easy on the pocketbook. The current in
the standby position is only a couple of
milliamperes from a low-voltage trans-
former. The operating elements are two
transistors with an indefinitely long
life and they are comparatively rugged.

Should you desire, you can use
“black” light. An infrarved filter over the
light source does the trick. Only a
slight red glow is visible.

If used as a counter or for illumina-
tion control, low operating power is a
primary consideration. Here you save
on both the unit and the (more costly

AC RECEP

2N35(2)

10K/IwW

LEVEL

50765MA
= R4 RI 5%»(
RECT| i
BLK T GRN 3208 "5l 1w
A 4 r[+ A A4 4 R3
7 VAC 26.5V 8::1{3};{'::8 10K
€2 | 150V |c3 Diw
T Bk GRN =
TCI =

Fig. 1—Schematic of relay.
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to operate) light source.

The photoelectric cell may be re-
moved from the cabinet and placed
where convenient. A two-wire run up
to 500 feet will not change operation.
The wire need not be heavy—even No.
36 may be used—as the current is a few
microamperes. The wiring should be
well insulated. Wiring and cell may be
painted to blend with the wall if pre-
cautions about insulation and covering
the front of the cell are observed.

How it works

The active element is a CdSe (cad-
mium selenide) photoconductive cell.
Its window faces out through a rubber
grommet on the front of the unit. Its
resistance decreases as illumination in-
creases. The dark resistance is in the
order of megohms while under strong
light it may be only thousands of ohms.

The photocell (Fig. 1) is in V1’s base
circuit where it controls base and col-
lector curvent.

V1 is the first half of a two-transistor
dc amplifier. Its collector is tied to V2’s
base. Increased collector current in V1
causes a greater voltage drop in load
resistances R6 and 7, thereby driving

R1—220 ohms, 3 watt

R2—4 700 ohms, | watt

R3, 7—10,000 ohms, | watt

R4—pot, | megohm

R5—100,000 ohms, 1/, watt

Ré—pot, £00,000 ohms
equivalent)

CIl—.0t uf, 200 volts or higher

C2, 3—8 uf, 150 volts

C4—20 uf 25 volts

VI, 2—2N35

PC—photocell, Clairex CL-603

T—primary, 117 volts; secondary, 26.5 volts, 600 ma
{Thordarson 21F27 or equivalent)

RYi—plate-circuit relay, 5,000-ohm coil, spdt contacts
Sigma 4F or equivalent)

RECT—50-65 ma, 130 volts, selenium

RECEFT—standard ac receptacle
(Amphenol 61-F or equivalent}

Case—6 x 5 x 4 inches with chassis on front panel

Miscellaneous hardware, shoulder washers, terminal
strips, grommets, etc.
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The photocell is visible
through the grommet.

V2’s base negative. As a result, V2's
base and collector currents drop. So
the current through the relay decreases
as the photccell is illuminated. If the
light beam is interrupted, the converse
happens-—more current passes through
the relay coil and it pulls in.

Two voltages are provided by the
power supply. One, at about 40 volts,
supplies the photocell (PC) through
a voltage-dividing potentiometer, R4.
The other furnishes collector power to
the remainder of the circuit at some
20 volts. In my model, the surge re-
sistor (R1) was placed after the sele-
nium rectifier for wiring convenience.
This is acceptable, but it must be ahead
of the first filter capacitor. C1 acts as
a line filter for any rf disturbances.

R4 (SENSITIVITY) controls the photo-
cell’s reaction to light by varying the
voltage applied to it and consequently
to the base of the first transistor. It,
too, may have an escutcheon on the
panel for easy resetting.

R6 (LEVEL) sets the current through
the relay and controls the amplifier
gain. An escutcheon is mounted on the
panel for this control.

R5 is a 100,000-ohm safety resistor
in series with the power feed to PC and
V1’s base.

Capacitor C4 prevents triggering the
alarm by sudden pulses of induced
current from the power line. It prevents
relay chatter as a secondary function.

In the schematic (Fig. 1) the relay
armature is connected to ground.
This means that the relay must be
insulated from the chassis since the
armature is connected to the relay
frame (on the Sigma 4F). If the relay
is not insulated, one side of the power
line might be connected directly to the
chassis (depending on what circuits are
switched).

RADIO-ELECTRONICS
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Construction

Building the wunit i1s easy since
nothing is eritical. The components may
be used as templates. Some comment
will elear up doubtful points, however.

A three-lug terminal strip is bolted
to the front panel by two 6/32 x %
machine screws and nuts. The photocell
and its safety resistor are mounted on
the strip. The photocell should be
mounted after the other work is done.
Drill a 3z-inch hole for the grommet.
Next, solder the second-from-top lug of
another terminal strip to the end lug
of the first strip (see photo). [ Mounting
the strip on standoffs will result in a
more rugged unit.—Editor] The second
strip (supported by the first) supports
V1 and 2.

TBELL |
:aox |
WIRES | I
________ 0 |
RELAY CABINET 7 OBELL 7! [
A N.O |
‘ l

I
| I
| l
i BATT |
B S=— 1

+
7V AC
TO RECT

Fig. 2——Cutting the wires, breaking the
licht beam or a power failure will set
off the alarm.

One screw of the transformer also
secures a third terminal strip. The
filter-capacitor leads should be taped
or covered with spaghetti to preclude
the possibility of shorts.

The Sigma 4F relay (if used) must
be insulated from the chassis. Use two
shoulder washers in a I4-inch hole
secured by a 6/32 machine screw with
nuts on both sides. Serew on the relay.
Make sure that the screw does not bite
into the relay coil. 1f necessary, add
another nut or space the top nut.

Drill and deburr a hole on the chassis
near the relay. This is for the relay
connections.

The rear panel has a standard female
receptacle (for connection to the relay
contacts). The hole may be cut with a
cireular punch or by drilling and filing.
A rubber grommet in a 3:-inch hole
permits the power line to feed through
the rear panel without danger. Put a
knot in the power cord inside the panel
_toward the power transformer—to
relieve any strain on the cord. In some
burglar-alarm and similar services the
power line, as well as the relay con-
nections, may be brought to the control
unit via BX cable. In this case, dvill for
BX connectors instead of the receptacle-
and-grommet arrangement.

Operation

Bench-test the device prior to final
assembly. Leave the relay leads long
enough so that the rear panel may be
laid on the table.

APRIL, 1965

Note relay below chassis. H Sigma 4F is used, it must be insulated [rom chassis.

Something is needed to indicate when
the relay is on or off. A simple way is
to use the alarm itself. A flashlight
lamp and two cells may also be used.

Shield the test lamp (if used) from
the photocell (both rear and front).
Use black cloth, cardboard or a box. Set
the LEvEL control to about its mid-
range (half rotation). Plug in the power
cord.

With the cell illuminated as pre-
viously indicated (7%-watt bulb at 20
feet), the relay will probably be en-
ergized (test light will light or alarm

www.americanradiohistorv.com

will ring). Turn up the LEVEL control
(clockwise) umntil the light goes out or
the alarm stops. A trifle past this set-
ting is the operating position. Do not
increase the setting more than a trifle
(about 10" maximum).

A voltmeter will aid in finding the
most sensitive spot for the LEVEL set.
Connect the voltmeter across the relay
coil (use a scale over 30 volts). As the
LEVEL contro! is advanced clockwise, the
voltage across the velay will rise. At a
certain setting it will drop again. To
find the correct setting back off the con-
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trol from maximum (rotate the knob
counterclockwise). That is, the setting
is a trifle less than nmiaximum voltage
across the coil.

When this control is set, the SENSI-
TIVITY control may be adjusted for any
light values within range of the instru-
ment. Rotating the SENSITIVITY control
fully clockwise applies maximum volt-
age to the photoconductive-cell cireuit
(with corresponding maximum range).
Should you desire, you may use a power
supply with a higher input voltage to
this civecuit. Its limit, according to the
manufacturer, is 300 or so volts. In
experiments, 200 volts has heen used
with no adverse effects. Sensitivity is
in direct proportion to the applied volt-
age.
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Photocell may be removed from unit proper
and placed on doorframe by itself.

Follow the same procedure in instal-
lation. Use the settings obtained on the
bench check as guides in the original
setup. Readjust the controls after about
a week of operation since the rectifier
and electrolytic capacitors will age.

For burglar-alarm duty, you may try
the circuit of Iig. 2. The sensitive relay
RY1 is connected to a second (25-volt,
ac) relay (RY2) with the transformer
(T) furnishing power. The normally
closed contacts on RY1 keep RY2 ener-
gized. If someone o1 something should
break the light beam, RY1 will pull in,
RY2 drops out and the bell will sound.
A power failure will result in the same
thing.

Notice that, if someone cuts the wires
leading to the bell, it will go off. END
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THREE-DIMENSIONAL
TELEVISION

By MOHAMMED ULYSSES FIPS, IEEE*

FOR A LONG TIME 1 HAD WANTED TO
submit to the big boss my 3DTV, on
which T had been working for over a
year. Television as it is today is ex-
tremely unsatisfactory because at best
it shows only a sort of shadow pictures
which have no depth, no shading, no re-
lief. Take, for instance, a picture of a
baseball in flight; it is most unsatisfac-
tory because you never know where it
comes from nor where it is going.

The boss, sitting in his comfortable
chair, smoking one of his big 7-inch
cigars, listened caretully, and for once
he was pleasantness itsclf. Encouraged
by his attitude, I went on:

“Painters know all about three di-
mensions. For hundreds of years.
whether it was Michelangelo, Leonardo
da Vinci or Rubens, they were always
careful to show shadows in depth in
their paintings. They were masters in
this art. Later on, other French painters
developed Trompe-I'Oeil. This “fool the
eye” sort of painting exaggerated the
shading and the depth as well as the re-
lief and often fooled the onlooker com-
pletely. All this was common for the
painting art.

“When motion pictures finally
came, they often failed to make use of
the necessary relief and depth. Again
we had just a sort of glorified shadow.
Some directors tried to correct these
faults, motion pictures themselves were
never really in three dimensions, except

*Institure Evolutionary Electronic Educators
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for a very few where you must wear
blue and red eye-glasses to see the pic-
ture in depth.”

I now showed the big boss my
three-dimensional television tube, be-
cause | could not bring a complete tele-
vision set with me to give him a demon-
stration. I did, however, show him my
blue prints of how the three-dimension-
al tube was built.

The philosophy of my tube is: In-
stead of a single electron gun, vou have
two, side by side. You also have two
screens, one transparent. The picture of
one gun therefore falls on the transpar-
ent screen, painting an electronic picture
on it. The other gun throws another pic-
ture on the front screen. So you have
two pictures, the same as you get in
your eyes. One picture is superimposed
on the other. One shows the necessary
shadow; the other another picture
which is supplemented by the other
shadow, and if you now view the pic-
ture from the proper distance, the three-
dimensional illusion is perfect. Of course
it is necessary to view the picture from
a certain point. If you sit too much to
the left or to the right. the illusion will
be broken and you will see only an im-
perfect picture.

I have great hopes that the three-
dimensional picture will revolutionize
television and predict the unquestiona-
ble superiority it deserves.

For the last few minutes as I ex-
plained the advantages of three-dimen-

&
-
:

S

Underlying principle of the 3DTV tube. By separating the image into tbwo portions and
projecting each portion (A and B, above) on separate screens displaced in space, an illusion
of three-dimensionality is produced (indicated imperfectiv at C, above).
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SHADOW IMAGE ON SCREEN No.1 L

ELECTRON GUN No.2

ELECTRON GUN No.!

SCREEN No.{

COMBINED IMAGE
GIVES 3-DIMENSIO
EFFECT

SCREEN No.2

|

How the two components are actually projected on the two separate screens. The mairix,
or mixer, that combines them is of course the eve of the beholder.

sional television, I noticed the boss had
become very restless. He started chew-
ing his cigar and was fidgeting with his
hands. Finally he exploded and burst
out in one of his famous sarcastic
diatribes.

“Fips, you are a dummkopf—a
vidiot! Who needs three-dimensional

ELECTRON GUN No.1

The experimental 3DTV tube is constructed in an envelope closely
resembling that of an ordinary hlack-and-white kinescope, with
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ELECTRON GUN No. 2

pictures? The cost of your three-dimen-
sional tube will be high and it must be
a precision instrument if it is to work
right or else the iltusion will be lost. All
this you know from the sample tube
you built yourself.

“We are now coming into color
television. This means that we will need

TWO ELECTRON GUNS SIDE BY SIDE
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SCREEN No.1

in the future a monster tube, because
all the color guns will have to be du-
plicated if we are to get a good color
picture. Six color guns! And all to be
lined up precisely! What do you think
that will do to the price of a color TV
set?

“Motion picture interests have
fooled around with three-dimensional
pictures for over fifty years and have
found that the present product is good
enough.

“Three-dimensional pictures—nhell,
who needs them? | can do without
them. Most of the things you talk about
were tried by the motion picturc inter-
ests and discarded, so I am not going to
burn my fingers by publishing this vid-
eocy.”

With that he picked up his leaf
calendar from his desk and whacked me
over the head. almost breaking my sam-
ple tube. Then he took all my blue prints
and threw them at me.

Chagrined as 1 was, I couldn’t help
noticing the top leat which had acci-
dentally become detached and was now
fluttering down to the floor. Curiously
cnough, it read

APRIL 1.

SCREEN No.2

provision for the additional phosphor screen and a few minor
modifications not important for the purpose of this article.
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An earlier article on marine electronics appeared in February's RADIO-ELECTRONICS

More on the Boat’s Electronics

How to inspect and repair antennas, grounds, echo-sounders
and direction finders—before the active boating season starts

IN AN ANTENNA SYSTEM, ANY POWER
dissipated as heat in bad solder connec-
tions, corroded joints or electrically
leaky insulation is power wasted for
communications. This means that losses
must be kept to an absolute minimum.
The approximate radiation resistance of
many a boat antenna is on the order of
1 ohm. It is not uncommon to find loss
resistance very many times this figure—
like 9. Under such circumstances, every
$9 out of $10 spent for transmitter pow-
er is thrown away!

Antenna losses are mostly in bad
insulation, low-Q loading coils, poor
connections, excessive shunt capacitance
(as in basc insulators) and an inadequate
ground. Wire should be heavy to keep
skin-effect losses down. Check the entire
circuit from the antenna tip to ground
connection for perfect continuity (no
series resistance) and perfect insulation
(infinite resistance to ground). If insu-
lation checks as little as a million ohms
to ground, replace it. Shake the antenna

Weathered antenna insulation, cable bush-
ing (or plain hole} for lead-in are sources
of loss. Fix or replace them now.
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By ELBERT ROBBERSON

BORE HOLE FOR
MAXIMUM POSSIBLE
CLEARANCE,
PAINT 8 CLEAR OF
CHIPS 8 DIRT

STANDOFF
INSULATORS

THREADED BRASS
OR COPPER ROD

CALKING COMPOUND
UNDER MATING
SURFACES

Lovw-loss lead-in insulator can be improvised from standoffs. Paint inside of hole through

wood, use sealing compound under insulators.

to make sure that contacts do not open
under mechanical stress.

Sometimes, plain old “ohmic” re-
sistance of the conductors in the antenna
circutt causes unnecessary loss. One time
I ran into an installation in which the
entire lead-in was made of automobile
spark-plug cable “because it had high-
tension insulation.” The only trouble
was that its conductor was a very thin
wire of stainless steel, with a de resist-
ance of many ohms and even more re-
sistance at radio frequency. No wonder
the owner complained of transmitter
trouble!

Many boat lead-ins consist just of
an insulated wire run through the cabin
side or cockpit bulwark. When the wood
is dry and the insulation of the wire is
thick and perfect, loss may not be seri-
ous. But wet wood (especially wet with
salt water) is a good enough conductor
to increase ground capacitance at the
lead-in point, or to cause leakage re-
sistance. In such installations, install a
low-loss lead-in insulator to get the cir-
cuit from the antenna into the boat. A

www americanradiohistorvy com

large glazed porcelain through-panel in-
sulator fitted with a rod long enough to
accommodate the bulkhead thickness
can be used. Another way to get through
the wood is to bore an oversize hole and
install a large standofl insulator on both
sides, with a long threaded rod passing
through. Commercial transmitting lead-
in insulators are best, but inclined to be
bulky and expensive.

You can make a satisfactory sub-
stitute by the old ham method of drill-
ing a hole through the centers of a pair
of small pyrex bowls, and running a
threaded rod through to hold them on
opposite sides of the bulkhead. Holes for
lead-in insulators should be large enough
so nothing touches the antenna conduc-
tor. The raw wood should be scaled with
paint or white lead to keep water vapor
from breathing out of the wood and
condensing inside the insulator.

Check the end-to-end resistance of
any antenna that has a built-in loading
coil. Sometimes the connections between
the copper wire of the coil and the usu-
al aluminum antenna tubing corrode or

RADIO-ELECTRONICS
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work loose through “whipping” of the
antenna in a sea. And I have seen an-
tennas with loading coils made of many
turns of very small wire in a l-inch di-
ameter coil more than 2 feet long. Al-
though the inductance of such a coil
does help resonate a short antenna, s
resistance is out of all reason. One re-
cent example I checked had a dc resist-
ance of 2 ohms, This kind of loading
coil is useless. A loading coil should
check zero ohms, or the antenna is best
tossed overboard in favor of a ncw one
with a high-Q coil.

Check all antenna connections, especially
where corrosion from dissimilar metals can
cause high-resistance contact.

A few telescoping antennas are
used. These should be thoroughly
cleaned of every trace of corrosion in
the joints. Otherwise, you are likely to
have mechanical troubles, as well as un-
wanted resistance in the joints.

Ground

While the boat is out of the water,
check the ground plate. Scrape at the
fastening screws with the point of a
knife. They should be hard and bright
with just a thin layer of corrosion. If
screw heads are soft, pitted or reddish
in color, replace them. When the faulty
screw cannot be removed, because of
crumbling or breaking. drive others
alongside. See that the ground bolt is
soldered to the plate. and the nuts and
connections in the bilge are tight.

If the boat does not have a ground
plate, this is the time to install one. It
should increase antenna efficiency, im-
proving transmitter range and reliability.

Copper flashing makes an inexpen-
sive and eflicient ground plate. It can be
installed anywhere below the waterline,
on the hull or sides of the deadwood (or
keel). Shape is unimportant, but the
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ANTENNA

LEAD~IN INSULATOR —

GROUND CONDUCTCR

TO RADIO

If your boat is not protected already, install grounding switch at base of untenna. Use 60-

amp or heavier switch with good insulation.

area should be as great as practical.
Fasten the edges at intervals not greater
than 1 inch with flat-head Everdur
screws. Spot additional screws across
the breadth of the plate as close together
as necessary to make the copper con-
form to the hull contour, but no farther
apart than 6 inches.

At a location as close under the
radiotelephone as possible, install a
bronze carriage bolt through the plate
and planking into the bilge, securing it
inside with a large bronze washer and
nuts. Use calking compound under the
washer to keep it watertight. If the hull
is planked with soft wood. seal an oak
pad inside the hull for the washer and
nut to bear on. Use a heavy soldering
iron or torch (keeping a fire extinguisher
handy) to solder the head of the bolt to
the copper outside.

Echo sounders

Clean the transducer of marine
growth and wash it with solvent. Be
careful not to scratch the transducer

BRONZE NUTS
AND WASHER

COPPER SMEET BCREWED
TO HULL

housing or face. Special anti-fouling
paints are now available that (the man-
ufacturers say) will inhibit the growth
of barnacles without affecting transdu-
cer operation. Check the fastening nut
inside to see that it is tight. If the stem
of the transducer is plastic, do not bear
down too hard or you may break it. Go
over the cable for breaks or flaws in the
insulation. Secure the cable against
abrasion from vibration or moving ob-
jects. Clean cable terminals or plug con-
tacts.

Some sounders use internal bat-
teries. Unless they can be recharged or
have extra-long life, it is a good idea to
replace them and start the season afresh.

Sounders with rotating or sliding
contacts should be inspected for excess
friction or possibly corroded connecting
surfaces. For example, the lamp voltage
in the flashing-light types is transmitted
through a rotary contact to the revolv-
ing arm. Some of them are keyed by a
contactor sliding across a keying block.
Follow manufacturer’s instructions for

- CONNECT RADIO HERE

CALKING COMPOUND

stk PLANKING

L e Sy

-l

SOLDER BOLT TO PLATE

BRONZE CARRIAGE BOLT

Outside ground plate of large area raises transmitting efficiency. Solder head of holt to
plate, use sealer under wood pad and washer.
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cleaning and lubricating. Calibration de-
pends upon the motor speed. Check this
with a stroboscope or by comparing the
sounder depth reading with a depth
measurcment made with a lead line.

When the speed is off in de-motor
types, the governor or motor may need
repair or replacement. Synchronous ac
motors arc governed by the frequency
of the ac supply. In vibrator types, mo-
tor speed can be corrected by replacing
the defective vibrator.

Use a plastic cleaner to brighten
the transparent dial window: do not use
ordinary window polish—it may contain
abrasives.

Direction finders

Clean and lubricate the slip rings
(“Lubriplate” works well) so there are
no squeaks or scratchy sounds when the
loop is rotated. With a signal generator,
touch up the front-end and i.f. align-
ment. Install new batteries. Take the set
to a location free of nearby metal ob-
jects and make sure you get sharp and
deep nulls, and that the two nulls on any
one station are exactly 180° apart. If
they are not, the loop circuit could be
out of tune or suffering from current

Paint echo-sounder transducer with special
transducer paint to prevent barnacle breed-
ing—Ilike this!

leakage or stray coupling.

On a boat that voyages offshore,
Consol and Consolan signals are useful,
but they are continuous-wave transmis-
sions that require a bfo for reception.
If a DF is not so equipped, you can add
a bfo quite simply.

The *quick and dirty” method is
to wire a “gimmick” capacitor, made of

two short wires twisted together. from
the input to the output of an i.f. ampli-
fier. Use just enough capacitance so the
stage goes into oscillation when the sen-
sitivity control is turned on full, making
CW audible.

A better system is to construct
a small transistor oscillator that will
tune over the frequencies around 190
kc. Such an oscillator can run a whole
season on a single flashlight battery. It
can be set ulongside the equipment, and
its frequency adjusted for the desired
beat signul with the Consolan signal.

A slightly more complicated alter-
native is to build a bfo into the DF and
couple it into the i.f. amplifier. The in-
ternal bfo should tune across the inter-
mediate frequency, as is common in
communications receivers.

When the time comes for launch-
ing, everyone becomes impatient and in
a hurry to get under way. Many small
jobs that are put off until later never get
done. Electronic equipment is just as
much safety equipment as the boat’s life
preservers or fire extinguisher. Take
care of it now, before the rush is on, to
be sure that everything is working right
when the bout takes to the water. END

Transistor Radio and Tape Recorder Guide

Where to write for service data and parts
for Japanese imports

Troubleshooting and repairing Jap-
anese transistor tape recorders and radios
quickly and profitably is often a trying
task—particularly for the TV-oriented
service technician. Problems are multi-
plied when the equipment is identified
only by an unfamiliar trade name with
no information as to the importer or a
source of service data and replacement
parts. Unfortunately, this category of
poorly identified equipment consists of
low-cost recorders and radios that make
up a large percentage of those Japanese
units imported in the U.S.

Here is an alphabetical listing of
brand names and labels used on transis-
tor radios and recorders with the names
and addresses of corresponding import-
ers. Some importers—particularly those
that also handle more expensive units
—can supply detailed service data and
parts. Some have their own service
agencies and require that equipment be
sent to them for repairs. Others supply
neither parts nor service data and may
not even reply to requests for assistance.

Brands not included here are those
used on some more expensive small-
market sets and recorders, also private
labels used by large retail stores and
chains whose products are covered in
Sams Photofact folders and service man-
uals. Also omitted are the trade names
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used by small importers with limited
regional distribution. Many of these
sets are well known within limited geo-
graphical areas. They can cause head-
aches when they are carried into other
areas. If you have information on
trade names and the addresses of serv-
ice-minded importers with limited distri-
bution, send them to us so that we can
keep our guide up to date.

Acme Manhattan Novelty Co.
263 Canal St., New York
AGS American General Supply
Co.
11 W. 42nd St., New York
Aiwa Selectron International
4215 W. 45th St., Chicago,
I
Alaron B & B Import Co.
157 Wyoming Ave., Detroit
28, Mich.
Ambassador Allied Purchasing Co.
401 5th Ave., New York
Amertone Amerex Trading Co.
444 5th Ave., New York
Angel Arrow Trading Co.
1133 Broadway, New York
Arrow Arrow Trading Co.
1133 Broadway, New York
Belcor Belcor Electronic Corp.
457 Chancellor Ave.,
Newark, N. J.
Beniida Marubeni lida
39 Broadway, New York
Brenell Fen Tone Corp.

106 5th Ave., New York

www.americanradiohistorv.com

Browni Charles Brown & Co.
1170 Broadway, New York
Candle Candle Corp.
3408 S. Western Ave.,
Los Angeles, Calif.
Canton-Son Canton-Son, Inc.
12 W. 27th St., New York
Capri Nason Trading Co.
230 5th Ave., New York
Capri Alfred Toepfer
1 Broadway, New York, N. Y.
Channe! Channel Master
Master Ellenville, N. Y.
Claricon World Mark Electronics
300 S. St. Clair St., Pitts-
burgh 6, Pa.
Commodore Commodore Import Corp.
507 Flushing Ave., Brook-
lyn, N. Y.
Constant Canton-Son, Inc.
12 W. 27th St.,, New York
Consul General Consolidated
87 Dell Gen Ave., Lodi, N. J.
Continental Continental Merch. Corp.
236 5th Ave., New York
Coronet Arrow Trading Co., 1133
Broadway, New York
Corvair Transistor World Corp.
513 W. 24th St., New York
Crest Alfred Toepfer, 1 Broadway,
New York, N. Y.
Crestline Canton-Son, Inc.
12 W. 27th St., New York
Craig Craig Panorama

3412 La Cienega Blvd., Los
Angeles, Calif.

NOTE: Where no state appearsﬁafter New Yo;k, write New York,hN.iY.

RADIO-ELECTRONICS


www.americanradiohistory.com

Crown
Cipher
Daltone
Delmonico
Delux
Dokorder
Ebner
Eldorado
Electra

Electro

Empire

Everplay
Family
Fen-Tone

Fleetwood

Fountain
Four Star
Fujitone
Fujiya
General

Golden
Shield

Grand Prix
Halco

Harlie

Harpers
Hi-Delity
Hilton
Hitachi

Honeytone

Imperial
Intermark

International

Crown Radio Corp., 150 5th
Ave., New York

Inter Mark Corp., 29 W.
36th St., New York
Dalamal & Sons, 1185

Broadway, New York
Delmonico International
50-35 56th Rd., Maspeth
General Consolidated

87 Delt Gen Ave., Lodi, N. J.
Rengo Trading Co.

234 S5th Ave., New York
Fen Tone Corp., 106 5th
Ave., New York

A. Cohen & Sons, Inc.

27 W. 23rd St., New York
Electra Industries Inc.

1204 Broadway, New York
Electro-Brand, Inc.

325 W. Huron St., Chicago,
1l.

Empire Trade Distributors,
Inc., 1199 Broadway, New
York

Gulton Industries, 212 Dur-
ham Ave., Metuchen, N. J.
Arrow Trading Corp., 1133
Broadway, New York

Fen Tone Corp., 106 5th
Ave., New York
Transworld Industrial Corp.

5404 Hudson Ave., West
New York, N. J.

Harpers International

315 5th Ave.,, New York

Fortune Star Products
1207 Broadway, New York
Arrow Trading Co., 1133
Broadway, New York
Fujiya Corp., 45 W. 21st St,,
New York

Trans America Imp./Exp.
6479 N. Avondale, Chicago
3, 1.

Golden Shield Corp.

10 S. Middle Neck Rd.
Great Neck, N. Y.

A & S Trading Co., 124 W.
30th St., New York

Halen Associates, 125 5th
Ave., New York

Harlie Transistor Products
393 Sagamore Ave., Mine-
ola, N. Y.

Harpers International

315 5th Ave.,, New York
Petely Enterprises, 300
Park Ave. S., New York
Tessler Industries Inc.

1 Park Ave., New York
Hitachi Ltd., 660 5th Ave.,
New York

Associated Importers

1168 Battery St., San Fran-
cisco, Calif.

Harpers International

315 5th Ave., New York
Inter Mark Corp., 29 W. 36th
St., New York

International Amerex Trad-
ing Co., 444 5th Ave., New
York

Invicta Toyomenka Inc., 2 Broad-
way, New York
ITT International Tel. & Tel. Co.
Dist. Prod. Div. Box 99,
Lodi, N. J.
APRIL, 1965

Juliette

Kaytone

Ken
Kensington
Kent

Kowa

Koyo
Lafayette
LIC

Little Pal

Lloyd's

Mantone
Marvel
Mayfair
Mel Rose

Marvel
Mitsubishi

Monarch

Morse
Nobility

OMGS

Onkyo
Orion
Pacific
Panasonic

Peerless

Petite

Plata

Raleigh

Realistic

Realtone

Ross

Topp !mp./Exp.

35 N.E. 17th St., Miami, Fla.
Kaysons International
6500 Flotilla St., Los Ange-
les, Calif., and 1123 Broad-
way, New York, N. Y.

Ken Electronics, 500 5th
Ave., New York

Terra International

3 E. 28th St., New York
Kent Overseas Inc.

14 W. 23rd St., New York
Kowa American Inc.

230 5th Ave., New York
Koyo International, 330
Madison Ave., New York

Lafayette Radio Co.

111 Jericho Tpke., Syosset
Lucky International, 1155
Broadway, New York
Manhattan Novelty Co.

263 Canal St., New York
Lloyd Trading Co., 1147 S.
Hope St., Los Angeles,
Calif., and 1261 Broadway,
New York

Manhattan Novelty Co., 263

Canal St., New York
Manhattan Novelty Co., 263
Canal St.,, New York

Artic Import Co., 1024 W,
Randolph St., Chicago, Il
Federal Aides Corp.

875 Broadway, Brooklyn
Marvel International

11 W. 42nd St.,, New York
Mitsubishi International
227 Park Ave., New York
Monarch Electronics

7035 Laurel Canyon Blvd.,
N. Hollywood, Calif.

Morse Sewing Machine Co.

115 5th Ave.,, New York
N.Y. Merchandise Co.

32 W. 23rd St., New York
North American Foreign |
Trading |
220 5th Ave.,, New York
Sanyo Trading Co.

39 Broadway, New York
Otake Trading Co., 1199

Broadway, New York
Pacific Import Co.

149 5th Ave.,, New York
Matsushita Electric Co.

535 W. 46th St., New York |

Peerless Telerad Inc.

15 W. 29th St., New York
Steriing Hi Fi Co.

20-20 40th Ave., Long Iis-
land City, N. Y.

Kaysons International

6500 Flotilla St., Los Ange-
les, Calif., and 1123 Broad-
way, New York, N. Y.
Kaysons International
6500 Flotilla St., Los Ange-
les, Calif., and 1123 Broad-
way, New York, N. Y.

Radio Shack Corp.

730 Commonwealth Ave.,
Boston, Mass.

Realtone Electronics

34 Exchange Place, Jersey
City, N. J.

Ross Electronics, 589 E.
Illinois St., Chicago, lll.

WWW.americanradiohistorv.com
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T0 BIGGER

eLaCTRO-vOICE, ING
BUCHANAN, MICHIGAN

CARTRIDGE
PROFITS!

1. More “look-alike’ exact replace-
ment models than any other brand.
Over 350 needles, 225 cartridges.

2. Easy-to-use reference material.
E-V computer-printed catalogs make
proper needle/cartridge selection easy,
fast and accurate.

3. Highest standards. Rigid quality

control and inspection cuts call-backs,

gives full value to every customer.
Stock and sell E-V needles and
cartridges for more prafits, today!
Werite for FREE replacement guides!

ELECTRO-VOICE, INC.
Dept. 457E, Buchanan, Michigan 49107

EleclhoYbres

SETTING NEW STANDARDS IN SOUND



www.americanradiohistory.com

new SAMS BUUKSQ

Servicing With Dip Meters

by John D. Lenk. The dip meter is one of the most
valuable of test instruments, with virtually unlim-
ited applications in electronics testing. This handy
reference guidebook tells how to use dip meters to
measure ti‘:: resonant frequency of an LC circuit
without direct connection to the circuit under test,
and with or without current applied. All of the count-
less applications for dip meters are explained (and
illustrated where necessary). The easy-to-follow text
tells how dip meters will help align receivers; meas-
ure capacitors, inductors, and resonant circuit com-
binations; check matching of antenna systems;
measure impedance and electrical length of trans-
mission lines; check crystal and filter circuits; make
measurements of capacitors and coils; and serve as
a field-strength meter and SWR meter. This com-
prehensive book about practical dip meter applica-
tions is invaluable to technicians, experimenters,
and hobbyists. 128 pages; 514 x 834", 5295
Order DML-Y, only. ... ... ... ... .. .. ... .

Solid-State Power Supplies & Converters

by Allan Lytel. The advantages of long life and
greatly reduced size offered by solid-state devices
m power supply design is creating widespread in-
terest. This book is a complete guide to building
advanced solid-state power supplies. Describes more
than 50 circuits for power supplies, voltage regu-
lators, converters, and inverters. Details the use of
power transistors, heat sinks, and silicon rectifiers
in circuits for both single- and 3-phase power sup-
glies. Includes full information and parts lists for
uilding each circuit. 112 pages, 534 x 834”. 5250
Order PSL-Y, only .. ...... .. ... .. ... .

ABC’s of Telemetry

by Alan Andrews. Provides a basic understanding of
the fascinating field of telemetry—the use of instru-
ments to measure a condition, transmit the results
to a remote station, and there indicate and record
the measurement. While telemetry is best-known
for its use in space research, it also plays an impor-
tant role in medicine, oil processing, weather fore-
casting, oceanography, nuclear research, and indus-
try. Describes both wired and radio-frequency basic
systems; covers transducers, various methods of
multiplexing the measured information, and the
reception and demodulation of the data. Clearly
explains processes and terminology—a solid intro-
duction to the subject. 96 pages; 514 x 815”. 5195
Order ATA-1, only . ... .. ... . . . 7. . "%,

DC Instrumentation Amplifiers

by L. George Lawrence. DC amplifiers are the most
important link in an instrument control system.
Their function is to boost weak low-frequency or
DC signals from a data-sensing device to a level
permittinf their registration by the final recording
or control apparatus, Details the basic operating
principles, the capabilities, and the limitations of
various types of DC amplifiers. Describes typical
high-quality circuits to illustrate equipment now in
commercial use. Provides a basic introduction to the
“heart” of an instrument control system. 5295
128 pages, 514 x 814”. Order IAL-1, only. . ...

@ SAMS BOOKLIST

Your valuable guide to over
300 authoritative books cov-
ering every area of electron-
ics and allied subjects.
Check coupon below.

SHIR

=

Par
i
Lo

g
i

=3 T3 e
AUDEL BOOKLIST ‘...2;5

b T
Describes over 60 titles on auto- ’.ﬁ.'m St
motive, building trades, elec- ]
tronics/electricity, do-it-your- =/ =
selfand related subjects. Check
coupon below. :;?am

HOWARD W. SAMS & (0., INC.

[ Order from your Sams Distributor today, or mail

1o Howard W. Sams & Co., Inc., Dept. RE4, .
H 4300 W. 62nd Street, Indianapolis, Ind. 46206 H
= Send me the following books: [ ]
g0 oMLl OPSLT DATAl O B
B O Send FREE Sams Bookist. $ enclosed
g Name :

[ ]
E Address E
A City. State. Zip. ]
: [ ]
@ My Distributor is :
@ @W [N CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 peam el
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Satellite

Saxony

Seminole
Sharp
Sheraton
Skymaster
Sony

(Radio &
TV)

Sony
(Tape re-
corders)

Sovereign
Spica
Standard
Starlite
Stellar

Summit

Sun Glass
Radio

Tempest
Ten
3-Star

Tiffany

TMK
Tokai
Toptone
Toshiba
Trancel

Truetone

Tussah

T™WI

Valiant

Viscount

Vista

Wilco
Winston

York

Best of Tokyo, 11 W. 42nd
St., New York

Trans-Aire Electronics

393 Sagamore Ave., Mine-
ola, N. Y.

Sans & Streiffe, 8400 Brook-
field Ave., Brookfield, !lI.
Sharp Electronics, 1270 6th
Ave., New York

Brother Internationatl

680 5th Ave., New York
N.Y. Merchandise Co.

32 W. 23rd St., New York
Sony Corp. of America

580 5th Ave., New York

Superscope, Inc.

Sun Valley, Calif., and 585

5th Ave., New York, N. Y.

Brother Internationai

680 5th Ave., New York

Summit International

44 Whitehall St., New York

Standard Radio Corp.

410 E. 62nd St., New York

Starlite Electronics

37 W. 23rd St., New York

Astra Trading Co.

175 5th Ave., New York

Summit International

44 Whitehall St., New York

AV Electronics

240 S. Teilman,

Calif.

Azad International

1133 Broadway, New York

Sanyo Trading Co.

39 Broadway, New York

Nason Trading Co.

230 5th Ave., New York

Asiatic Import Corp.

1200 Santee St., Los Ange-

les, Calif.

Toyomenka Inc.

2 Broadway, New York, N. Y.

Tokai Corp., 500th 5th Ave.,

New York

Gosho Trading Co.

50 Broad St., New York

Transistor World Corp.

513 W. 24th St.,, New York

Transistor World Corp.

513 W. 24th St., New York

Western Auto Supply Co.

2107 Grand Ave. Kansas

City 8, Mo.

Tussah Corp., 1412 Broad-

way, New York

Transworld Industrial Corp.

5404 Hudson Ave., West

New York, N. J.

Valiant Importers

156 5th Ave., New York

Consolidated Merchandise

Corp., 520 W. 34th St., New

York

Craig Panorama

3412 La Cienega Blvd., Los

Angeles, Calif.

Sanyo Trading Co.,

Broadway, New York

Toyomenka Inc.

2 Broadway, New York, N. Y,

New York Transistor Co.

150 5th Ave.,, New York
END

Fresno,
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Conducted by
E. D. CLARK

Two puzzlers for the students, theoretician
and practical man. Simple? Double-check your
answers before you say you’ve solved them. If
you have an interesting or unusual puzzle (with
an answer) send it to us. We will pay $10 for
each one accepted. We're especially interested in
service stinkers or engineering stumpers on ac-
tual electronic equipment. We get so many let-
ters we can’t answer individual ones, but we'll
print the more interesting solutions—ones the
original authors never thought of.

Write EQ Editor, Radio-Electronics, 154 West
14th Street, -New York, N. Y. 10011.

Answers to this month’s puzzle are on
page 88.

Gate Circuit

N1 and N2 are neon glow lamps.
N1 fires at 75 volts and maintains volt-
age at 55. N2 fires at 70 volts and main-

1710 A NI
+ioov | SEC
8 N2
o L i
100K

tains voltage at 50. If a square-wave
pulse of 100 volts is applied to terminals
A and B simultaneously, an output pulse
is developed between terminal C and
ground. Can you determine the maxi-
mum amplitude of the output pulse?—
Kendall Collins

What’s in the Box?

When the filament transformer is
energized, the lamp glows dimly. Short-
ing the two terminals (marked X) ex-
tinguishes the lamp. After the short is
removed, the lamp glows dimly again.

N°47

n7v

607 BOX

6.3V

If the circuit is operated by a 6-
volt battery, the operation is reversed.
The lamp lights only when the terminals
are shorted.

The box contains two components,
neither of which is a power source, re-
lay, vacuum tube, gas-filled tube or
semiconductor. What's in the box?—
Thomas G. Dighy

RADIO-ELECTRONICS
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AUDIO EQUIPMENT REPORT

Sonotone CM-1050WR
Wide-Range Low-Impedance
Ceramic Microphone

LOW IMPEDANCE, 1 IKE LOW INCOME OR
low anything-else, is a relative term.
Don’t be misled into thinking that this
microphone will work into a 600-ohm
line direct. But, compared to other piezo-
clectric devices, which usually require a
load resistance of several megohms for
flat bass response, this is indeed a low-
impedance device. It sounds good when
working into 100,000 ohms. At 50.000
ohms, bass is very sharply attentuated.
and the microphone takes on a crisp,
“telephone” quality.

SPECIFICATIONS
(All specifications are the manufacturer’s)

Frequency response: 50 to 10,000 cycles

Sensitivity: —58 db

Recommended impedance: 250,000 ohms (us-
able to 33,000)

Damping grid: Lanced, louvered metal grid

Price: $11

Sonotone Corp., Elmsford, N.Y

The curves show the response of
the microphone from 500 cycles down
to 50, with load resistances from 3 meg-
ohms to 50.000 ohms. You'll note that
there’s little difference between the re-
sponses with 3 megohms and I megohm.
Even Y2 megohm still produces reason-
able bass—only 3 db down at 70 cycles
(better than most bookshelf-size speak-
ers). Most ceramic mikes and pickups
roll off much more sharply than that
with load resistances of less than 2 or 3
megohms.

100 150 200

LOAD- (CURVES IT05) FREQ
1= 3MEG; 2= MEG; 3= 500K; 4= 100K; 5=50K

Bass response of Sonotone CM-]050WR
with five different loud resistances.

APRIL, 1965

What does this mean, for practical
applications? First, it makes using ce-
ramic mikes with transistor amplifiers
practical. Though an ordinary germa-
nium transistor stage has an input impe-
dance of perhaps only 2,000 ohms, it
can, by “bootstrapping”, raise its input
impedance to 200,000 ohms or more.
Certain silicon transistors can do even
better. This is still too low for most
piezoelectric transducers, but the Sono-
tone CM-1050 will do quite an accept-
able job.

Second, you can use much longer
cables with this mike than with most
other high-impedance devices. Because
the mike itself is an almost purely ca-
pacitive source, cable capacitance has
little etfect on it. I simulated the capaci-
tance of a long cable with a .002-uf
capacitor (roughly equivalent to 100
feet of low-capacitance single-conductor
shielded cable). With the microphone
“listening to” a |1-kc tone from a speak-
er, the level dropped only 2 db when
the capacitor was connected across the
mike's S-foot cable. At S kc, the level
dropped 3 db; at 10 ke, 3.5 db.

Another feature of this micro-
phone is its low distortion at high output
levels. As a rough check of distortion,
I connected the mike to an oscilloscope
and placed it near a speaker being fed
with a I-kc tone. I slowly brought up
the level of the tone, and hence the
sound pressure on the diaphragm of the
microphone. to an almost painful level.
The sine wave on the scope screen
staved pure—even though the output
from the microphone was 0.8 volt!

This is a good little microphone for
all sorts of home recording. public-ad-
dress and ham applications. It looks and
feels indestructible—there’s nothing to
take apart or come loose accidentally.
The CM-1050WR has a neat, stream-
lined shape, easy to hold and incon-
spicuous.

Acoustic Research AR-4
Acoustic-Suspension
Speaker Svstem

ACOUSTIC RESEARCH'S SPEAKERS HAVE
always been noted for their relative lack
of coloration, and especially for the
most commendable characteristic of not
seeming to have any bass response until
the music calls for it. They have also
been notably inetlicient, depending on
“brute force” for generating acoustic
output: a long-throw voice coil and a
very-high-compliance (“floppy”) cone

continned on page 66
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SOLDERING

al¢ GUN

MODEL 450

—

a0

ONE
LIGHTWEIGHT
INSTRUMENT
FOR PRINTED
CIRCUITS

(25-100 WATT RANGE)

HOME WIRING

(100-200 WATT RANGE)

GUTTERS & PLUMBING

(200-450 WATT RANGE) ONLY

#1395

INCLUDES

The new Wen "All"’ HEAVY DUTY,
Gun does any sol- TiP
dering jobyou canthinkof fromdelicate
kit work and printed circuits to appli-
ance repair to heavy jobs formerly re-
quiring an industrial type soldering
iron. Because of its perfect balance,
the ""All'”" Gun functions with minimum
operator fatigue and with great preci
sion. Three separate tips provide the
ranges. A ‘‘pencil” tip (25-100 watt
range)...a medium duty tip (100-200
watt range) . . . a heavy duty tip (200-
450 watt range). You can change tips
in seconds with just 2 set screws. No
double triggers or tricky switches . .. a
full range of heat-power is automatic
with Wen's exclusive ATR. ATR (Auto-
matic Thermal Regulation) is made
possible through the use of a high
temperature magnetic wire developed
for the space age missile program.

Pencil tip, medium tip, flat iron at-
tachment (to remove wood dents, seal
plastic bags) and plastic cutter at-
tachment (to cut plastic and tile) are
sold separately.

Belt Sander
\‘-c-

Electric Plane

P—4 |

“AlT Saw

%ﬂ

2-Speed Dril

Sander /Polisher

W s ‘d_k-_—j’\
w Soldesing Pistol

w PRODUCTS, INC.
5810 Northwest Highway
Chicago 31. lllinois
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You can earn more money
If you have an FCC License

FCC Form 738 A
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THEREOF AND OF ALL LEGISLATIVE ACTS, EXECUTIVE ORDERS. bk

_ ¢ R\0AR ENDORSEMENT - SEPTEMBER 11, 1063 -

FIRST CLASS

(General Radiotelephone Certificate)

TOMMY WILLIS DUFFY

1S A LICENSED RADIO OPERATOR, AUTHORIZED, SUBJECT TO ANY SPECIAL ENDORSEMEN
LICENSED RADIO STATIONS FOR WHICH THIS CLASS OF LICENSE IS VALID UNDE®

THIS LICENSE IS GRANTED UNDER THE AUTHORITY OF THE COM g

, ~
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Employers are paying good money for men
holding FCC tickets. Read how to get yours:

When you hold a Commercial License issued by the
FCC (Federal Communications Commission) you have
written proof that you know and understand basic elec-
tronic theory and fundamentals. It’s worth plenty . . .
particularly to companies on the lookout for qualified
electronics technicians. Here’s how one of the country’s
leading office machine manufacturers rates men with
FCC Licenses:

“An FCC License is an asset to any man looking
to enhance his career in the field of electronics. At
our Company, a licensed man is well-rewarded be-
cause an FCC License attests to his knowledge of
electronics theory . . .”

Thousands of employers will tell you the same thing.
Licensed men get the good jobs. They make more money

62

. move ahead faster . . . enjoy exciting, challenging
work. What’s more, they’re needed badly in every field
of electronics. Industrial electronics. Radio-TV Broad-
casting. Aerospace. Electronics Servicing . . . including
mobile and marine radio plus CB.

Yes . . . your opportunities are unlimited once you’re
carrying that FCC Commercial Ticket. AND CLEVE-
LAND INSTITUTE OF ELECTRONICS CAN GET
ONE FOR YOU! On the facing page, read how four
ambitious men just like you have cashed in on CIE’s
sure-fire FCC Licensing Program. Read about CIE’s
exclusive money-back offer. And then send in the postage
paid reply card. CIE will quickly send you complete
FREE information. You will soon be on your way to a
Commercial FCC License and the many rewards that
go with it!

RADIO-ELECTRONICS
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These CIE men have good jobs

(they have Commercial FCC Licenses)

Matt Stuczynski, Senior Transmitter Operator, Radio Station
WBOE. “I give Cleveland Institute credit for my First Class Com-
mercial FCC License. Even though I had only 6 weeks of high
school algebra, CIE’s AUTO-PROGRAMMING teaching method
makes electronics theory and fundamentals easy. After completing
the CIE course, I took and passed the 1st Class Exam. I now have
a good job in studio operation, transmitting, proof of performance,
equipment servicing. Believe me, CIE lives up to its promises!”

Chuck Hawkins, Chief Radio Technician, Division 12, Ohio Dept./
Highways. “Cleveland Institute Training enabled me to pass both
the 2nd and 1st Class License Exams on my first attempt . . . even
though I’'d had no other electronics training. (Many of the others
who took the exam with me were trying to pass for the eighth or
ninth time!) ’'m now in charge of Division Communications and
we service 119 mobile units and six base stations. It’s an interesting,
challenging and extremely rewarding job. And incidentally. I got
it through CIE’s Job Placement Service . . . a free lifetime service
for CIE graduates.”

%@@@@@@@@@@@@@@@@@@@@@@@@@

FCC LICENSE WARRANTY

A CIE FCC License Course will quickly prepare you
for a Commercial FCC License. If you don’t pass the
FCC exam...on the first try. .. after completing your
course, CIE will refund all your tuition. You get an
FCC License . . . or your money back!

B N B
(SRS S SISESIA LSO

T e e o 2 2 o o o e e o e o ) o e F e S e e i e e

Ted Barger, Electronic Technician, Smith Electronics Co. “T've
been interested in electronics ever since I started operating my own
Ham rig (KS8ANF). But now I’ve turned a hobby into a real inter-
esting career. Cleveland Institute of Electronics prepared me for
my Commercial FCC License exam . . . and I passed it on the
first try. ’'m now designing, building and testing all kinds of elec-
tronic equipment . . . do a lot of traveling, too. It’s a great job . ..
and thanks to CIE and my FCC License, I'm on my way up.”

Glenn Horning, Local Equipment Supervisor, Western Reserve
Telephone Company (subsidiary of Mid-Continent Telephone Com-
pany). “There’s no doubt about it. I owe my 2nd Class FCC License
to Cleveland Institute. Their FCC License Program really teaches
you theory and fundamentals and is particularly strong on tran-
sistors, mobile radio, troubleshooting and math. Do I use this
knowledge? You bet. We’re installing more sophisticated electronic
gear all the time and what I learned from CIE sure helps. Our
Company has 10 other men enrolled with CIE and take my word
for it, it’s going to help every one of them just like it helped me.”

Two out of three men who took the Ist Class Commer-
cial FCC License exam in 1964, failed.

Nine out of ten CIE-TRAINED men who take this
exam, pass...the very first try!

And that’s why CIE can back their courses with the warranty you

see at the left. CIE-trained men know their stuff . . . because CIE
AUTO-PROGRAMMED Home Study works!

Get started now. Send postage-paid reply card for free information
about a plan that gets you an FCC License or costs you-nothing!

Cleveland Institute of Electronics

CIE

APRIL, 1965

1776 East 17th Street, Dept. RE-3, Cleveland, Ohio 44114
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AEROVOX

HAS 1212
EXACT
REPLACEMENT
TWIST PRONG AFH
ELECTROLYTICS

Why fool with “jerry-rigged” electrolytics
when there's an Aerovox exact replace-
ment to give you the right rating and the
right size? Aerovox actually stocks 1212
twist prong AFH electrolytics—this means
off-the-shelf availability...not “‘we’ll
build it for you if you order it" delivery.

Available in singles, doubles, triples and
quads, these popular types are now man-
ufactured in new values for filter bypass
applications in color TV as well as radio,
black and white TV and amplifier equip-
ment. Many values are now being used
for industrial applications.

Aerovox AFH Twist Prong Electrolytics
feature ruggedized prongs and mounting
terminals, high purity aluminum foil con-
struction, improved moisture resistant
seal and 85°C operation. Here is the
quality you need to protect your profes-
sional reputation.

Go to your Aerovox Dis-
tributor for a perfect elec-
trolytic fit—he will deliver
exactly what ycu want in
less time than it takes
to tell. Ask him for the
new Aerovox Service-
men's Catalog #SE-565
or ask us. We'll be happy
to send one your way.

AFH 103
%5 %00, ¥4 §
AL 2008 15

[PURLCS

®
ROVOX

AEROVOX

CORPORATION

DISTRIBUTOR DIVISION, NEW BEDFORD, MASS.

Technical Leadership—Manulac!uring Excellence
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AUDIO REPORT continued

suspension, allowing huge excursions
that literally pump the air, without the
help of any phase-inverting ports or im-
pedance-matching horns.

This job also takes a big cone (or
piston, if you will). The original AR
(the AR-1) had a 12-inch woofer, and
and AR-2a have 10-inch
woofers. The bass response of the 2,
while still impressive, is noticeably “less
low” than that of the AR-1 (and the
AR-3, which has the same 12-inch

woofer). What, then, could one expect
of an 8-inch woofer?

The answer came with the AR-4,
which looks like the other AR’s but
measures only 19 X 10 X 9 inches. It
has an 8-inch, long-throw, high-com-
pliance woofer and a 3%-inch cone
tweeter, both in an “acoustic-suspen-
sion” enclosure—a rigid, airtight box
nearly filled with acoustic absorbent.

The distinctive lack of obtrusive
coloration that made the speakers fa-
mous is still very much evident (though
I realize this is a little like speaking of
“the presence of a vacuum™). It is most
noticeable on string bass, which has a
clean “bite” and growl to it that is often
obscured in larger systcms whose re-
sponse extends lower.

The AR-4 sounds unmistakably
like its older brothers, but the bass is, of
course, less substantial. There is no use-
ful output below 50 cycles, and rolloff
begins around 70-80 cycles.

Part of the reason for the clean
bass is undoubtedly the low harmonic
distortion generated by the woofer. I
checked the speaker with a microphone
and oscilloscope, and distortion became
severe only at a high level. Another
reason, tied to the first, is the high
damping which makes the initial tran-
sient sound of the bow “biting” into the
string (very different from the sustained
tone generated once the bow is mov-
ing) stand out clearly.

The same flat, nonresonant quality
was apparent on male speech, which
quickly shows up any peaks in the range
from about 60 or 70 cycles to about 150.
Unequalized speech had an almost eerie
presence and naturalness.

Mid-range and highs were simi-
larly free of obvious peaks and dips. (A

| frequency response and distortion plot,
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by the way, is available from the com-
pany on request.) There is a level con-
trol for the tweeter on the back, which
comes set at mid-position. After trying
it at other settings, I finally left it a few
degrees counterclockwise of center. The
range is considerable, and would allow
a listener to more than compensate for
over-live or over-dead acoustics. The
quality of the highs is like that of the
bass—there “on demand” but never ob-
trusive. Balance between woofer and
tweeter is excellent—there is no clear
transition to “tweeter sound” either on
a sine-wave glide tone or on music, at
normal distances from the speaker.

As usual, the finish (on the oiled-
walnut cabinets—I can’t vouch for the
unfinished pine version) is excellent. A
circular recessed panel in back carries
the tweeter control and the terminals,
marked 1 and 2 for phase reference.
The terminals are binding posts with
thumb-nuts rather than ordinary slotted-
head screws, a rather superfluous but
nice touch. (A gift, I gather, to the oc-
casional music lover who has never
owned a screwdriver and wouldn’t quite
know how to use one if he did.) The
warranty card, the serial number and
detailed instructions for hookup and
placement are fastened to the back—a
very fine idea. No instruction book to
lose, and the instructions almost de-
mand to be read; you can’t help looking
at them when you go to hook up the
speaker. AR’s usual 5-year all-expenses-
paid warranty applies, incidentally.

It all comes down to how much
you want that low, low bass. There isn’t
a great deal of music down there
(sound, yes; music, no), and that extra
octave below 50 cycles comes terribly
expensive, if it’s real. And the AR-4 stil|
sounds pretty respectable on organ mu-
sic and drum rolls. Its relatively low
price (357, walnut; $51, unfinished
pine) and outstanding sound will make
it real competition for other speakers
in its size class.—Peter E. Sutheimi  END

Rapioo Tv
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“That's funny. He looked at your
window display and kept on going.”
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test equipment report

The Squaremaker

I'VE ALWAYS BEEN FOND OF SQUARE-
wave tests for audio and video ampli-
fiers. You get more information in less
time. However, it isn’t always easy to
get a true square waveform. Unless it
is really square (or at least rectangu-
lar), you lose a good bit of the useful-
ness. You can’t tell whether the trouble
is in the generator or in the equipment.

Monterey Electronics has an an-
swer for this, in their transistorized
Squaremaker, model ME-109. This is a
two-stage transistor feedback network,
with the operating power actually com-
ing from the input signal voltage. It
converts a sine-wave input into a very
good square wave. Fig. 1 shows input
and output superimposed. The propor-
tions are misleading here, since I delib-
erately increased the vertical gain of the
scope to make the square wave show
above the sine waves. Actually, since
the input sine wave is clipped
and shaped to make the square wave-
form, the output is less than the input:
1 volt rms in gives about 0.25 volt rms

Fig. 1—Sine-wave input and square-wave
output of the Squaremaker, superimposed.
Fast rise time make transition (vertical por-
tio) invisible.

Fig. 2—When a pretty square wave turns
into this at the output of whatever you're
testing, it's differentiating the square wave
something awful! (Of course, maybe it's
supposed 10.)

APRIL, 1965

ut. (And don’t remind me about thc
rms value of a square wave. I know!)
Note the very good rise time on
the square waves. The vertical lines are
not visible, even on the original scope
pattern! The maker claims a 50-nano-
second rise time with an 85-nsec fall
time (50 X 10", or .50 microsecond).
There are only a few precautions
to observe when you usc this instru-

ment. The input signal must not exceed
25 volts rms, and the output terminals
should not be connected to any dc volt-
age, such as a plate circuit, without a
blocking capacitor in series. Hook up
the Squaremaker to the signal generator
and turn the attenuator up gradually.
Don’t turn the generator output up,
then suddenly hook up the Squaremak-
er. (This is probably to avoid punctur-
ing transistor junctions by the sudden
surge.)

The instrument is built into a
handy round case, about 1 inch in di-
ameter and 3 inches long, with leads on

continued on page 70

Who’d expect
SUN -GLASSES

people?

- you get them FREE with either

— el = —_ ———

Air Force type wrap around sun-
glasses, stylish for men and
women, $2.95 value—FREE with
10 Vu-Brites, Series or Parallel,
at the special $9.95 price.

~
P —

of these BRITENER PAGKS

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

gives you Vu-Brite and Tu-Brite.
For brighter TV pictures and
brighter customer smiles, rely on
the Brite line. Install easy to use
Perma-Power Briteners.

Same high quality sun-glasses
FREE with 4 Tu-Brites. If the base
is right, the boost is right!
Only $8.95.

See your distributor now for both these specials.

PERMA-POWER COMPANY 20c.ctreasis sosmim <o ™ *%%
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I3 Heathkit Values... See the other

Deluxe All-Transistor
AM/FM/FM Stereo Tuner, AJ43C

$‘I 2995

Up to the minute AM. beautifully quiet FM, thrilling, natural FM
stereo . . . all reproduced in the exciting new dimension of “tran-
sistor sound.” Fealures 25 transistor, 9-diode circuitry, automatic
switching to stereo, AFC, filtered outputs for direct, beat-free
stereo recording, and new walnut cabinet styling. 19 Ibs.

Deluxe 21” All-Channel Hi-Fi Color TV, GR-53A ... $399.00

Compares 1o sets costing up to $200 more! Only color TV you can build
yourself, only color TV you can adjust & maintain yourself with exclu-
sive “built-in service center,” only color TV you can install 3 ways . . .
wall, custom cabinet, or ecither of Heath factory-built cabinets. Tunes
all channels, 2 thru 83, to bring you 21” of true-to-life color and black
& white pictures, plus /ii-fi sound. Features 24,000 volt regulated picture
power; deluxe Standard-Kollsman VHF tuner with push-to-tune fine
tuning & new transistor UHF tuner; 26 tube, 8-diode circuit. Al critical
assemblies prebuilt & aligned . . . goes from parts to picture in just 25
hours. GR-53A, chassis, tubes, VHF & UHF tuners, mount. kit, speaker,
127 1bs. . .$399.00 GRA-53-7, deluxe walnut cabinet, 85 Ibs. ..$115.00
GRA-53-6, economy walnut-finished cabinet, 52 Ibs $49.00

New! Deluxe Heathkit/Thomas
“Coronado” All-Transistor Organ, GI>-983. . .$849.00

No extras to buy! Easy to build & play! Saves up to $400! Every organ
feature you've ever dreamed of...17 true organ voices;, 28-notes of
chimes; built-in Leslie, plus 2-unit main speaker systems; 13-note heel
& toe pedalboard, C thru C; two full-size 44-note keyboards; attack,
sustain & repeat percussion—the only organ with all 3; stereo chorus
control for exciting “stereo™ effects; reverb; 5-year warranty on tran-
sistor tone generators, 75-watt EIA peak music power amplifier; and
hand-crafted, hand-rubbed, full-bodied walnut-finished cabinet & match-
ing bench. Hear it yourself'—Send SOc for demonstration record GDA-
983-2, 7", 33V3 rpm. 242 Ibs.

Kit GR-24

$] 00 An-Transistor AM/FM/FM
Stereo Receiver, AR-13A

Just add 2 speakers for a complete stereo system! 46 transistor, 17
diode circuit for cool, instant operation, plus the quick, uncom-
promising beauty of “transistor sound.” Compact, yet houses two
20-watt power amplifiers (33 watts each, IHF music power), two
preamplifiers, and wide-band AM/FM/FM Stereo. Attractive
new “low-silhouette™ walnut cabinet styling. 34 Ibs.

Matching Deluxe All-Transistor
70-Watt Stereo Amplifier, AA-21C

149"

Enjoy the quick, unmodified response of each instrument with
its characteristic sound realistically reproduced. No compro-
mising! Enjoy 100 watts IHF music power at = ] db from 13 10
25,000 cps. Enjoy cool, instant operation from its 26 transistor,
10 diode circuitry. Unusual value. 29 [bs.

GR-53A

399"

(less cabinet)

GD-983

‘849"

New! Heathkit

4-Band Shortwave Listener’s Radio, GR-6G4. . . $39.95

Covers 550 ke 1o 30 mc in 4 bands to bring you international,
ham, weather, marine, Voice of America, and AM broadcasts.
Features built-in 5" speaker; lighted bandspread tuning dial, rela-
tive signal strength indicator, and 7” slide-rule dial; 4-tube super-
het circuit plus 2 rectifiers; simple circuit board construction;
“low-boy™ cabinet. 13 Ibs.

NEW! Deluxe All-Transistor AM Portable, GR-24 ... $29.95

6 transistor, 2-diode circuit gives 8 transistor performance. Uses
6 standard flashlight batteries . .. cuts operating cost to one-
tenth of pocket-size portables. RF stage & double-tuned I.F. stage
for greater sensitivity & selectivity. Built-in V2" dia. rod antenna,
4"x6" speaker, vernier tuning, slide-rule dial, & black simulated
leather case. 6 lbs.

$2995
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HEEATEHEKIT®

SHIP VIA:
[ Parcel Post

] Express Collect

[ Freight

{J 20% Included, C.O.D.
[ Best Way

APRIL, 1965

«..Buy Now—Use This Order Blank . ..
HEATH COMPANY, Dept. 20-4, Benton Harbor, Michigan 49023

In Canada: Daystrom, Ltd., Cooksville, Ontario

] Please send FREE 1965 Heathkit Catalog.

World’s Largest Selling Vacuum Tube Voltmeter, IM-11..... $24.95

A versatile performer anywhere in electronics! Boasts single AC/Ohms/
DC probe; 7 AC, 7 DC, & 7 Ohms ranges; easy-to-read 4%2” 200 UA
meter; 1% precision resistors for high accuracy; and an extended low
frequency response of + 1 db from 25 cps to 1 mc. Functions include
AC volts (RMS), AC volts (peak-to-peak), DC volts, resistance & db
measurements. Simple circuit board assembly. 5 Ibs.

Assembled IMW-11........ $39.95

Deluxe “Service Bench” Vacuum Tube Voltmeter, IM-13.....$32.95
Measures AC volts (RMS), DC volts, resistance & db. Separate 1.5 & §
volt AC scales for high accuracy; “gimbal” mounting bracket for easy
bench, shelf or wall mounting; meter tilts to any angle for best viewing;
smoother vernier action zero & ohms adjust controls; lurge, easy-to-read
6" 200 UA meter; and single AC/Ohms/DC test probe. 7 Ibs.
Assembled IMW-13. .. ... .. $49.95

New! Heathkit FM Stereo Generator, IG-112 . . . $99.00

Produces all signals required for trouble-shooting & alignment of multi-
plex adapters, FM tuners & receivers. Generates mono FM or composite
stereo FM signals. Switch selection of 400 cps, 1000 cps, 5000 cps, 19 kc,
38 ke, plus 65 ke or 67 kc SCA test signals for complete alignment
capability. Simple to assemble & use. 10 Ibs.

New! Heathkit/NELI Transistor Ignition Kit, GDP-134 ... Only $34.95

Save $35! Features 4-transistor, zener-diode protected circuitry; built-in
conversion plug for switching to conventional ignition. Operates on 6 or
12 v. DC pos. or neg. ground system—installs easily on all cars, foreign
& domestic. Completely sealed against moisture, corrosion, etc. Simple
to assemble & install . . . all parts included. 7 Ibs.

New! Motor Speed Control, GD-973 . . . $17.50
Reduces power tool speed without loss of operating efficiency. Ideal
for use with drills, saws, mixers . . . any power tool with a universal
AC-DC motor rating of 10 amperes or less. Prolongs life of drill bits,
blades and other attachments. Features Silicon Controlled Rectifier with
feedback circuit that slows motor, yet maintains high torque power!
Adjustable speed control lets you dial desired motor speed. 3 Ibs.

Low Cost 4-Transistor “Walkie-Talkie,”
GW-31... %1995 ea.

Only $35 a pair! Operates ¥4 mile and more;
crystal-controlled transmitter; superregenera-
tive receiver; 75 hour life on 9-volt battery (not
included). No license, forms. tests or age
limit. Crystals for 1 channel (specify). 2 lbs.

Model Description Weight Price
Name._ - _—
(Please Print)
Address.
City — __State. Zip

All prices & specifications subject to change without natice.

www.americanradiohistorv.com

Free...

108 colorful pages packed with over
250 Heathkits! Over 250 ways to have
fun & save up to 50% by doing the
easy assembly yourself! Use coupon
opposite & send for your free 1965
Heathkit cotalog now!
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TEST EQUIPMENT continued

each end. The input leads have banana
plugs and the output alligator clips, both
color-coded. The output is actually a
negative-going rectangular pulse. By
putting a blocking capacitor in series, it
becomes real “ac”. If a positive-going
pulse is needed, a diode can be con-
nected from the output side of the ca-
pacitor, with its anode to ground.

A maximum output voltage of 35
is available, and the frequency range is
from 1 cycle up to 1 mc. Makes it useful
for testing amplifiers up to 3 or 4 mc
(video amplifier stages). Nominal out-
put impedance of the device is 2,000
ohms.

This kind of apparatus is very
handy for all audio tests. See any hand-
book on audio. The tilt, rounding or
other distortion in the output waveform
will tell you a lot about the frequency
response and phase shift, and what
needs correcting: lows, highs, etc. Tt’s
also good for checking matching. If you
want to know, as I did, whether a cer-
tain pair of transformers was properly
matched in the use T had for them,
check the output, with square-wave in-
put. Fig. 2 shows what T got. Obviously.
this is something less than perfect! In
fact, the hookup turned out to be a
pretty good integrator, but that wasn’t
what I wanted!

SPECIFICATIONS

(All specifications are the manufacturer’s)

50 nanoseconds
85 nanoseconds

Rise time (2,000-ohm load) .
Fall time (2,000-ohm load)

Maximum output 35 volts
Maximum rms input . 25 volts
Frequency of 5% tilt 15 cycles
Frequency of 5% rounding 500 k¢

Overall useful frequency range .1 cycle to 1 mc¢
Output impedance 2,000 ohms
OQutput polarity ... .. 2 negative
Overshoot . ... ... .. .. 19400 o 1%

Symmetry deviation : *5%
Jitter (viewing one cycle) None observable
Net Price b $15.95
Shipping weight . . 10 oz.
Monterey Electronic Products, 651 Cannery

Row, Monterey, Calif.

For the best results, check the re-
sponse of your scope. Feed the square
wave to the scope input, and check the
response. Even if your scope isn’t abso-
lutely perfect, by making a direct com-
parison between input and output wave-
forms, you can tell what’s wrong with
the amplifier.

Any audio signal generator with a
reasonably good sine-wave output can
be used. Mine is a venerable Heathkit
G2. The audio-frequency output of a
good rf signal gencrator can be used.
In fact, video amplifiers can be
checked by feeding them a low-fre-
guency square wave, say about 40
cycles, and then a high-frequency
square wave at about 100 kcs, made
from the unmodulated rf output of the
signal generator.
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In most cases, the dircct probe of
the scope will work very well. In very
high-impedance circuits, use the low-
capacitance probe to prevent circuit
loading and distortion introduced by
the scope and test leads.

This is a most useful instrument,
especially at a nominal price, and its
uses arc limited only by the ingenuity
of the technician!'-—Jack Darr

Semiconductor Circuit Tester
American Electronic
Laboratories Model 250

SEMICONDUCTORS HAVE MADE IT NEC-
essary to change the simple circuitry of
many f{amiliar test instruments.

The ohmmeter circuit in the con-
ventional vom can “turn on” semicon-
ductor devices. When measuring a re-
sistance clement across a semiconduc-
tor, it is possible for a change in state to
occur within the semiconductor. This
shunting effect will change the apparent
value of a resistor or indicate leakage in
a capacitor where there is none.

American Electronics Laboratorics
has overcome this problem with its
model 250 Semiconductor Circuit Test-
er.

Instead of vom probes that deliver
currents as high as 130 ma and power of
approximately 50 mw on the RX1

¢ i—
& 9v BATT

Simplified diagram of AEL 250 resistance-
measuring circuit.
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scale, the power output of the ohmmeter
circuitry is limited to a maximum of 100
microwatts on all resistance ranges.

The basic circuit (see diagram) is
a modern variation of the “slide-back
ohmmeter” which is popular for meas-
uring low resistances.

The AEL model 250 uses a transis-
tor (Q) to stabilize the current (o the
test leads. Keeping the current as con-
stant as practical increases the accuracy
of the rcadings and increases the uscful
life of the 9-volt balteries in the instru-
ment.

The meter measures the voltage
across the test leads. To measure re-
sistance, the meter is adjusted to full
scale and the test lcads are bridged
across the component under test,

Current drawn bv the external re-
sistance (Ry) is subtracted from that
flowing through the meter and resistor
R1. Actually the meter is measuring the
voltage drop across R1. When an exter-
nal current path is connected in parallel
(through the test leads). the voltage
drop across the combined resistance of
Rl and Ry is lowered. The change is
indicated on the meter in ohms.

Another feature for semiconductor
testing is an adaptation of the resistance-
measuring circuitry for testing diodes.
The model 250 is set for the resistance
function but the range switch is set to
the diode (extreme clockwise) position.
Here the maximum power output to the
test leads is increased to I mw.

SPECIFICATIONS
(All specifications are the manufacturer's)

Dc voltage: 0-3, 10, 30, 100, 300 and 1,000 volts
(3% of full scale)

AC voltage: 0-10, 30, 100, 300 and 1,000 volts
(£5% of full scale)

Dc current: 0-0.1, 1, 10, 100 and 1,000 ma (*+39
of full scale)

Resistance: 0-200, 2,000, 20,000 200.000 ohms,
2 megohms. Accuracy of any reading is with-
in 3° of the arc of the scale.

Price: $99.50

American Electronic Laboratories, Inc., PO Box
552, Lansdale, Pa. 19446

If increased power were not made
avatlable for diode testing, the diode
would not “turn on” and a high resist-
ance would be read in both directions.
The front-to-back resistance ratio would
be very low—much less than the average
100 to 1.

The rest of the circuitry is just
about standard for vom’s. Even the di-
ode meter protectors are becoming
standard items to protect this most cx-
pensive portion of the instrument.

Dc voltages are measured at 20,000
ohms per volt, ac voltages at 5,000, with
a frequency response of approximately
20 cycles to 50 kc.

The black. high-impact plastic case
has a handgrip molded right into the
shape. The slope of the case also al-
lows the vom to be used in a semihori-
zontal as well as a vertical position.—
Elmer C. Carlson END

RADIO-ELECTRONICS


www.americanradiohistory.com

By

ubes

SILICON BULLETS

A line of epoxy-molded silicon rec-
tifiers in a “bullet” shape is unusually
wide in that it offers either high-cur-
rent, or high-voltage units in the same
size package. And we mean high!

/

.032" o fe. 8o .‘25"_.{
_1 . min.
t —r—'ﬁ

and,ﬁ

The new rectifiers, from Electronic
Devices, Inc.. Yonkers, N. Y. are avail-
able in four varieties—500, 350, 250
and 200 ma forward current at 50° C—
in peuak-inverse voltage ratings from
1,000 to 5,000! Not every current rat-
ing is available in every voltage rating.

Or, you can get from 50 to 1,000
piv at /.2 amperes average rectified for-
ward current at 50° C (derate to 0.6
amps at 100° C). One-cycle surge rat-
ing is 75 amps; recurrent peak., 12
amps.

This is without heat sinks. The
drawing shows how small these rectifiers
are.

HIGHER-OUTPUT
LIGHT-EMITTING DIODES

Three new gallium arsenide light-
emitting diodes, with an infrared output
at room temperatures an order of mag-
nitude higher than previous designs,
have been announced by General Elec-
tric.

The new devices are expected to
widen the range of applications for
LED’. For example, in computer card

APRIL,
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a big improvement on an old favorite...

NEW WINEGARD

Model BC-208

Runs 1to4 TV or FM sets

Replaces Model WBC4-X

Boosts Signal...Cuts snow...
no picture smear . .. no interac-
tion ... 8 DB gain to each out-
put.

Winegard engineers have taken ad-
vantage of the newest ampliframe
shielded triode tubes to develop
an improved booster-coupler. The
new BC-208 uses two 6HAS tubes

for higher gain and less noise. FM
gets a boost, too, in this new cir-
cuit as it covers the entire FM
band 88-108MC. It’s a great new
product from Winegard for better
color, black & white or FM re-
ception. Ask your distributor or
write today for spec. sheets. Check
the comparison chart against the
old Winegard Booster Coupler.

Number of tubes

Gain to each isolated output
Gain across FM Band

Noise Figure, Low Band
Noise Figure, High Band
Isolation between outputs
Signal Input

Maximum Signal Output
ON-OFF Switch

20 to 350,000 microvolts
1,800,000 microvolts

BC-208 WBC4-X
2 6HAS 1 6DJ8
-+8db ~+5.8db
~+7db ~+1.2db
3.7db 3.8db
5db 5.2db
18db 8db

20 to 300,000 microvolts
1,500,000 microvolts
Yes Yes

Response Flat = }4db per any Flat = Y;db per any
6mc channel 6mc channel

No-strip terminals Yes Yes

Removable mounting bracket Yes No

Module wiring Yes No

Number of isolated outputs 4 3

"@ 72 .
A‘ l y (]
ANTENNA SYSTEMS
3013E KIRKWOOD, BURLINGTON, IOWA
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SCOPE
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A LAB QUALITY OSCILLOSCOPE V3
THE SIZE, ¥ THE WEIGHT OF CON-
VENTIONAL 5-INCH SCOPES. SMALL
ENOUGH TO TAKE ALONG ON TV
AND INDUSTRIAL SERVICE CALLS.
OUTPERFORMS MUCH LARGER AND
MORE EXPENSIVE 5-INCH SCOPES.

N FLAT DC TO 4.5 MC/S

N BRIGHT, SHARP TRACE

N TRACE EXPANSION TO SEV-
ERAL TIMES CRT DIAMETER

N FLAT-FACE 3-INCH CRT

N ZENER DIODE CALIBRATOR

B DIRECT-COUPLED PUSH-
PULL VERTICAL AMPLIFIER

THE MOST USEFUL SCOPE EVER
DESIGNED. KIT $99.95,
WIRED $149.95.

SEND FOR
CATALOG

EICO Electronic Instrument Co. Inec.
131-01 39th Avenue, Flushing, N.Y. 11352

Send new 1965 catalog featuring
more then 230 EICO products

S

Name.

Address,

City. Zip, State,

Add 5% in West
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| readers, cards could now be read by re-
| flective means rather than directly by
transmitted light. Other applications in-
clude photoelectric security systems,
| high-speed infrared photography, thick-

ness monitoring of semitransparent ma-
terial, optically coupled computer
elements, which could transmit infor-
mation quickly without cables. LED’s
can also be used with light-activated
switches to give high-voltage isolation.

One of the new types, the LED-10,
has a typical output of 300 uw for a
current of 100 ma. The output is at a
wavelength of 9,000 A with a band-
width of 210 A. Pulsed output at
—77°K (liquid nitrogen) reaches 3
watts at 8,450 A.

A major advantage of light-emit-
ting diodes compared to other types of
light sources is that they can be modu-
lated with frequencies up to 10 mc and
beyond. This means that a substantial
amount of information can be carried
on the light beam. Other advantages
include ruggedness and long life. G-E
reports that in 1 vear of life-testing
there have been no “catastrophic fail-
ures” (such as burnout). The light
source is uniform over the radiating
area.

The model LED-11 is the same as
the LED-10 except for a removable
lens cap which permits designers to sup-
ply their own optics. The LED-9 is a
lower-output version of the LED-10.

Prices for the LED-10 and -11
are $45 each in quantities from 1 to 99.
The LED-9 costs $12, 1 to 99 pieces.

REFERENCE AMPLIFIERS

Multi-function semiconductors are
becoming almost as common as multi-
function tubes (twin triodes, pentagrid
converters and such). Not as cheap,
though. unfortunately. Anyway, here is
a line of refercnce amplifiers from Mo-
torola. The idea (not new) is to com-
bine a Zener diode voltage reference
(used in voltage regulators, for in-
stance) with a transistor amplifier
stage, direct-coupled to it. Saves one or

TYPICAL APPLICATION IN REGULATED POWER SUPPLY

P
t | Sthes +
CONTROL
ELEMENT
REF . __[C _ (
ampL 1
{NPN) | [l
1]
oC l ie REGULATED
INPUT : 7 OUTPUT
ENER | i i
z ] VOLTAGE
B |
DIODE I, ]
i
Y R g |
- Z L
two connections, is somewhat more

compact, and, best of all, because the
two elements are in the same package,
temperature changes affect them both
about equally, making temperature
compensation less of a problem.

The amplifier-Zener combo can
“amplify” the regulating ability of a
Zener diode alone, making circuit de-
sign more flexible. (Only in the simplest
and crudest regulators does the Zener
clamp the series regulating transistor
directly.)

The reference amplifier units are
available with ratings of 6.8, 8, 9.5 or
11 volts, with either n-p-n or p-n-p
transistors, three temperature ranges
and a variety of reference-voltage-
change-with-temperature spec. END

[
|

for your convenience

OvVer

600

electronic
parts
distributors

now sell

Radio-Electronics
wn the United States
and Canada
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HARMAN-KARDON 500 TUNER:
PERIODIC OSCILLATOR SHIFT

A Harman-Kardon 500 produced a step function
amounting to 100% modulation at a rate of approximately 1
per second when viewed on a scope. The tuning meter deviated
up and down with this signal, Reception was lost or distorted.
This difficulty was present only when tuned to a station and in
both NORMAL and AFC modes.

,S*L‘F LOCAL 0SC 245V DEFECTIVE=
S TANK REPLACE WITH
4 T0 680K
T MIXER NE-2
= 8 0SC
#F #. GRIDS
= 22 % ec DIODE
MEG 002 ERROR VOLTAGE

—1¢ 4 e
€ FROM DISCRIM
*10pF Ld I :JI:_.oz kg DR
*:=NPQ =

The trouble originated in a neon bulb used to stabilize
the polarizing voltage to the voltage-variable diode capacitor
for afc. These bulbs would change their discharge mode with
a resulting change in voltage drop and shift in local oscillator
frequency. The glow could be seen to shift along the electrode
in some of these bulbs. Replacement with standard NE-2 has
been entirely satisfactory.

Since the front end of this unit was apparently not de-
signed for service, merely clip the hot lead of bulb, leave it in
place, and solder in another bulb attaching the ground to the
bottom or side of the mixer shield. Rf currents are not in-
volved.

This can be done by removing only the i.f./rf strip cover
(two screws and a soldered braid) and soldering from the top
of the chassis while holding the component from the bottom.
—W. Thornton

SILVERTONE CHASSIS 528.50180, -31, ETC.

Many of these chassis have the same symptom: horizon-
1al frequency drifting and squegging. In most cases. readjust-
ing the horizontal oscillator coil secondary (phasing section)

cures the trouble. Recently one set fooled me: after readjust-
ment the oscillator continued to drift. However, it did not

APRIL, 1965

B it's here! most advanced
color TV test instrument
| ever developed

e OBSOLETES ALL OTHERS
e ELIMINATES ALL GUESSWORK

A sensational new color generator with 4 major Lectrotech exclusives

... plus all of the time-proven standard features . . . in one compact,
portable unit. For the first time. you can install and service color TV
completely, accurately and faster! Here are the facts:

EXCLUSIVE —COLOR VECTORSCOPE—Until now, available only
in $1500 testers designed for broadcast. Accurately measures
color demodulation to check R-Y and B-Y plus all 10 cofor
bars for color phase angles and amplitude, A must tor
total color and those hard to get skin tones.

EXCLUSIVE — SELF-CALIBRATING — Adjust timing circuit with-
out the use of external test equipment. No need to return
unit to a factory for adjustment

EXCLUSIVE —DIAL-A-LINE — Now, you can adjust horizontal line
to any width desired from 1 to 4 lines wide.

EXCLUSIVE—SOLID STATE RELIABILITY — Only two tubes are
used in combination with fully transistorized diode-rectifier
circuit.

the V7 produces all Crosshatch, Dots, Vertical only, Hori-
zontal only and Keyed Rainbow Patterns. RF at channels
3, 4 or 5. Video Output (Pos. and Neg. adjustable) for signal
iniection troubte-shooting. Red-Blue-Green Gun Killer. Afl
transistor and timer circuits are voltage regulated to operate
under wide voltage ranges. Lightweight, compact

PLUS —

— only 8%" x 7¥2" x 12¥2". Net. 189.50
*Designed ond produced by the men who introduced ond developed
the modern approach to TV testing — Bill Grossmon ond Bob Korel.

For the full story on the V7, write for complete catalog or
see your distributor.

i 7] ¥

Distributors: Phone or Wire Collect.

LECTROTECH, INC.

1737 Devon Ave. M Chicago, II1i. 60626 M Area 312 465-2622

Complete color bar generator with all the features
of the Lectrotech V7 except the Vectorscope. Only
99.50
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FREE ELECTRONICS CATALOG
Tremendous Bargains (see coupon)

BUILD2ORADIO

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"®
All Guaranteed to Work!

PRACTICAL only

NOW INCLUDES _
* 12 RECEIVERS TRAINING ELECTRONICS

* 3 TRANSMITTERS TECHNICIANS SINCE (916

* SQ. WAVE GENERATOR No Knowledge of Radio ]
* AMPLIFIER No A da
*
L g
*

*

S| F 3 "f‘m IAddit‘ijov:jal Parts or
00ls neede

Slg::t ;I.NRJAECCETROR : Exccllenete Background for TV

CODE OSCILLATOR X

Schoeol Inquiries Invited
Attractively Gift Packed

A ATRA
0 00 DIO CTRON E
OLD 0 g R STRUC : N U

WHAT THE “EDU-KIT'* OFFERS YOU

The ‘‘Edu-Kit’’ offcrs you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price. Qur kit s designed to train Radio & Electronics Technicians,
making use of the most modern methods of home training. You will lcarn radio
theory, construction. servicing, basic Hi-Fi and TV repairs, code. FCC amateur
license requirements

You will learn how to identify radio symbols, how to read and interpret sche-
matics, how to mount and lay out radio parts, how to wire and soider, how to operate
electronie equipment, how ta buiid radios. Today it is no longer necessary to spend
hundreds of doltars for a radio course. You will receive a basic education in radio,
warth many times the small price you pay, only $26.95 complete.

THE KIT FOR EVERYONE

The Proyressive Radio *‘Edir-Kit'’ was specihically prepared for any person wha
has a desire 10 learn Radio. The *Edu-Kit'' h been used successfully by young
and old in all parts of the world, by many Radio Schools and Clubs in this country
and abroad. It s used for training and rehabilitation of Armed Farces Personnel
and veterans throughout the world.

Tha Progiessive Radio ®#°Edu-Kit'' requlres o instructor. All instructlons are
included. Svery step is carefully explained. You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Prodressive Radia *‘Edu-Kit'' 13 the foremost educational radio kit in the

warld, and 13 universaily accepted as the standard in the field of etectronics training.
Tho *Edu-Kit'' uses the modern educational principle of ‘‘Learn by Doing.’"
Trerefore, vou wril construct radio circuits, perform jobs and conduct experiments

to illustrate the principles which you {earn.

You begin by examining the various radio parts included in the “*Edu-Kit.'* You
then learn the function, theory and wiring of these parts. Then you build a simple
radio. With this first set. you will enjoy listening to regular broadcast stations,
learn theory. bpractice testing and troubleshooting. Then you build a more ad-
vaneed radio. learn more advanced theory and techniques’ Gradually, in a pro-
grersive manner. and at your own rate, you will find yourself constructing mor
advanced multi-tubs radio circuits, and doing work like a prafessional Radio
Techniciin

Inciuded in the ‘‘Edu-Kit'' course are 20 Receiver, Transmitter, Code Oscillator,
Signal Tracer. Signal Injector. Square Wave Generator and Amplifier circuits. These
are not unprofessional ‘‘bread board’' experiments, but genuine radio circuits, con-
structed by means of professional wiring and soldering on metal chassis. plus the
new inethod of radio construction known as ‘‘Printed Circuitry.’' These circuits
operate on your regular AC or DC house cnrrent.

In order”to provide a thorough, well-integrated and casily-learned radio course,
the “Edu-Kit"" riciudes practical work as well as theory: troubteshooting 1n addi-
tion to construction: trarning for all, wheiher your purpose in learning radio be
for hobby, busincss or job: progressively-arranged material, rangtng from simple
circuits to well-advanced topics in Hi-Fi and TV. Your studies will be further aided
by Quiz materials and our well-known FREE Consuitation Service.

THE “EDU-KIT” iS COMPLETE

You will receive all parts and instructions necessary to build 20 different radio
and clectronics circuits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, variable. etectrolvtic. mica, ceramic and paper dielectric condensers, resis-
tors. tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals,
hookup wire, salder, selenium rectifiers. velume controls, switches, knobs. etc.

In addition. you receive Printed Circuit materials, including Printed Circuit chas.
sis. special tube sockets, hardware and instructions. You also receive a useful set
of tools. a professional electric soldering iron, and a self-powered Dynamic Radio &
Electronics Tester. The ‘'Edu-Kit'' alse includes Code Instructions and the Pro-
gressive Code Oscillator. in addition to the F.C.C.-type Questions and Answers for

Radio Awmateur License training. You will also receive lessons for servicing with
the Progressive Signal Tracer and tho Progressive Signal Injector, and a High
Fidelity Guide and Oniz Book. Everything is yours to keep.

J. Statatis, of 25 Poplar PI., Waterbury, Conn., writes: ‘| have repaired several

sets for mv fricnds. and mada money. The “‘Edu-Kit'’ pard for itself. I was ready
ta spend $240 for a Course. but | found your ad and sent for your Kit."'

UNCONDITIONAL MONEY-BACK GUARANTEE

. The Progressive Radio '‘Edu-Kit'' has been sold te many thousands of indl-
Viduals, schools and organizations, pubtic and private, throughout the world. It
s recognized internationally as the ideal radio course. N

By poputar demand the Progressive Radio '‘Edu-Kit'’ is now available in
Spanish as well as English. R

It is understood and agreed that should the Progressive Radio ‘Edu-Kit'’ be
returned to Progressive '‘Edu-Kits'' Inc., for any reason whatever, the pur-
zhlase price will be refunded in full, without quibble or question, and without
elay.
.. The high recognition which Progressive ‘‘Edu-Kits'’ Ing. has earned through
its many ycars of service to the.public is due to its unconditional insistence
upon the maintenance of perfect enginecring, the highest instructional stand-
ards. and 1009, adherence to its Unconditional Money-8ack Guarantee. As a
tesuldt, we do not have a single dissatisfied customer throughout the entire
orld.

ORDER FROM AD — RECEIVE FREE BONUS
RADIO & TV PARTS JACKPOT WORTH-$15

O Send ‘‘Edu-Kit’’ Postpaid. | enclose full payment of $26.95.

O Send *‘Edu-Kit" €.0.D. | will pay $26.95 plus postage.

{1 Rush me FREE ELECTRONICS BARGAIN CATALOG. Include descriptive
literature on “Edu-Kit.”

Name

[

r
»

drift as severely, and would stabilize after about an hour.

The bad component in this set turned out to be a resistor
in the oscillator circuit (see diagram). It dropped from 150,-
000 to about 135,000 ohms when heated with a soldering
gun. I replaced it with a 2-watt 10% unit and had no more
trouble.—Charles B. Randall

DISASSEMBLING PHONO MOTORS

When a phono motor becomes sticky and slow, it must
be taken apart. Clean the top and bottom bearings with
cleaning fluid. Also clean the armature of sticky oil and
grease.

Before taking the motor apart, mark the bottom frame of
the tield coil with a “B”. (Use a marker that will not rub ofi
casily.)} If the field-coil assembly were turned over, the motor
would run backward. The assembly will go together either
way, and you generally will not know the motor is running
backward until the turntable is in place.—Homer L. Davidson

MONARCH LATHE MODEL EE, 10-INCH

If the machine will not run faster than 1,200 or 1,500
rpm, see if both large (armature) thyratons (EL-C16J or
equivalent) are firing. If one is out, interchange the two 3C23
(or equivalent) thyratrons. If the other C16J now fires, one of
the 3C23’s is defective. Replace the one located below the
C16J which is not firing—R. C. Roerger

RCA CHASSIS KCS 82

Sympioms: Video and sound overioading. Cutting
back agc control reduces overload, but not enough. Hori-
zontal pulling near top of picture.

Preliminary Findings: Bridging agc line with 30-uf fil-
ter clears up horizontal pulling but does not reduce over-

“Help. We are marooned on an island located . . .”

RADIO-ELECTRONICS
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vill-b RI59
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500K 680K l
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3.9MEG LEVEL 270V
A+LiOut | 470K é390K
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= 125V

load. Voltages at VI11-b (12AU7) sufficiently ol to war-
rant investigation.

Trouble: Plate resistor (R159) of 12AU7 horizontal
sync separator increased in value, upsetting age level and |
Jisrupting horizontal sync

Replace original V2-watt resistor with a 2-watter. This
reduces chance of a defective 12AU7 again damaging plate
resistor.—Charles B. Randall

AGC TROUBLES

Two sets of dilterent makes showed the same trouble.
Switch off a station and back to it (or to another station) and
the set would overload. On one local it was scvere enough to |
blank the screen for several seconds. On another the picture |
went negative with loss of sync for several seconds. After the |
set became normal it would work fine. In these cases, the 18-
megohm resistor between B-plus and tuner agc had changed |
value. Between stations the age bypass would charge up posi-
tive. When the set was tuned to a station, the bypass would
have to leak off. Then the agc would chuarge it negative.
Replace the resistor and, for good luck, replace the tuner age
bypass.—W. G. Eslick END

FOR RADIO-ELECTRONICS SUBSCRIBERS

An unusual chance
to introduce a friend
tc Radio-Electronics

L
Some of your friends probubly share your interest in |
electronics—either professionally, as a hobby, or both.

If one such friend is not reading Radio-Electronics
now we’ll be happy to send him a complimentary copy.

He'll appreciate your thoughtfulness in having a free
copy sent to him. And, if he chooses to subscribe after
sceing 4 sample copy, you will add still another mutual
bond of interest to your friendship.

RADIO-ELECTRONICS 4-65
154 West l4th St., New York, N.Y. 10011

Without obligation. send a complimentary copy of Radio-
Electronics and your special offer.

APRIL, 1965

add an fm-stereo service center
with this one new
sencore unit!

e
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THE SENCORE MX129 FM STERED
MULTIPLEX GENERATOR & ANALYZER

FM-Stereo growth continues to mount and is fast becoming
os big a field os Color TV. This means more FM-Stereo
service business for you, now and in the future. Is your
shop equipped? It con be — completely and economically
— with the MX129, the FM-Stereo “"Service Center in a
Case.” The instantly stable, 19-Transistor, crystal controlled
MX129 is the most versatile, most portable (only 715
pounds), most trouble free and efficient multiplex unit on
the market — just like having your own FM-Stereo trans-
mitter on your bench or in your truck. Powered by 115
volts AC, it produces all signals for trouble shooting and
aligning the stereo section of the FM receiver . . . can
be used to demonstrate stereo FM when no programs are
being broadcast. Self-contained meter, calibrated in peck
to peak volts and DB, is used to occurotely set all MX129

controls and as an external meter
measure channel separator at the FM- ) A
Stereo speakers. NO OTHER EQUIP- IJ
MENT IS REQUIRED. only

SIGNALS AVAILABLE FOR ALIGNMENT, TROUBLE SHOOTING AND

ANALYZING:

FM-RF carrier with composite multiplex audio signal with 38kc sup-
pressed carrier, 19kc pilot and 67kc SCA signals @ Multiplex signal
formed by 60 or 1000 cycle internal tones or any external signal
® Full control over left and right channel amplitude (modulation)
® External 67kc SCA signal available for trap adjustment ® Composite
signals available for signal injection FM detector ®

SENCORE

426 SOUTH WESTGATE DRIVE e ADDISON, ILLINOIS

75
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NEW PRODU

ANTENNA  ROTATOR, model
T-45, has 5-wire circuit unaffected hy
motor current, cable length or line volt-
age variations. I'inger pressure on control
bar at top of Tenna-Rotor plastic unit di-
rects anterna through 360°. Handling
capacity includes the largest color an-
tennas in winds in evcess of 90 miles per
hour.—Alliance Mfg. Co., Inc., Alliance,
Ohio.

Let Detroit o=

SMECHANICAL Fiu
MF-s8x 30z —_—

MECHANICAL FILTER, No. 99-
0123, for 455-kc i.f. Closely approximates
steep-skirted, flat-top bandpass for high
selectivity. Bandwidth: 2 ke at 6 db, 7 ke
max at 60 db. Connects bhetween mixer
and first i.f. in superhet receivers; pas-

TRANSISTORIZE

Your Car—At Less Than Half-Price!

AMAZING DUAL-TRANSISTOR FHIVVERTRILIN FEATURES
COMPONENTS BY TOP NAMES IN AUTOMOTIVES — OUTPERFORMS
ANY OTHER TRANSISTOR IGNITION SYSTEM — AT ANY PRICE!

CHECK YOUR

V ALUES!

FACTORY-INSTALLED
ON THUNDERBIRDS,
CONTINENTALS, ETC.;
BUT ALSO IN AUTO
STORES AT THE RE-
TAIL PRICES SHOWN:
PRESTOLITE
Trigniter

MOTOROLA
Transignition 69.95

GM Oelco

$ 74.50

CT System 125.00

FORD

Tl System 64.95

MALLORY

Tl System 79.50

TUNGSOL

CD System  99.50
L 2

POWERTRON

kit, complete,

only $29.95

‘r;‘

Forget about paying $90.00 — $60.00 — $40.00 to
add the pep, power and fuel economy to your en-
gine only a modern transistorized ignition system
can_deliver! Now...ten major automotive com-
panies contribute the POWERTRON dual-transistor
ignition you install yourself in 20 minutes — and
save more than half!

DETROIT-ENGINEERED. Look at these features
of POWERTRON ... guaranteed to deliver 18,000
volts to the spark plugs when you start your engine
— then deliver full voltage at cruising speed. Guar-
anteed to release FULL ENGINE POWER at all rpms
... increase gas mileage by 15%, keep plugs and
points bright and clean for the life of the car —
keep fouled plugs firing — deliver instant starting
in coldest weather.

HOW POWERTRON WORKS. The power and
performance of any gasoline engine depends on the
fire-power at the spark plugs. Low voltage at the
piligs means incomplete combustion — great loss of
power — a fantastic waste of fuel running out the
exhaust pipe — accumulations of power-killing car-
bon — and a worsening condition every mile you
drive. As engineers know, high voltage at the plugs
solves the problem ., , .
answer!

NOW... POWERTRON AT A PRICE YOU CAN
AFFORD. Powertronics Corporation of America was
formed to distribute the POWERTRON do-it-yourse!f
transistor ignition kit. POWERTRON is completely
waterproof, shockproof. Each factory assembled
system is tested under actual operational load and
is guaranteed for three full years. Your POWERTRON
will pay for itself in less than 10,000 miles of

and POWERTRON is tne

driving. Order only with the coupon below on 10- [

‘day money-back guarantee!

P ————— e — —

POWERTRON IS
GUARANTEED T0

+ Outperform any
other transistor ig-
nition system

« Release full en-
gine power at all
speeds — increase
power and economy
performance 10%
» Add 15% extra
mpg—actually 2 to
6 extra mpg

» Give you instant
starts — always!

» Eliminate engine
“tune-ups”

» Keep hreaker
points perfect over
75,000 miles —
spark plugs clean
up to 50,000 miles

on 10-day money-back garantee for

Car Make. Year.

,_‘:\

POWERTRONICS CORP., 387 Park Ave. So., New York 10016 i
{ enclose $29.95; rush my POWERTRON Transistor Ignition System ]

Model

NAME

ADDRESS

H CITY, STATE, ZIP CODE

Wwww.americanradiohistorv.com
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sive—requires no power. Input and out-
put impedances, 10,000 ohms. Transmis-
sion loss, 1.5 to 3 db. Consists of input
transducer, row of six rod-coupled ferro-
nickel chromium alloy discs, and output
transducer. Mounted with input and out-
put transformers on printed-circuit board.
2% x % x 1% in—Lafayette Radio
Electronics, 111 Jericho Turnpike, Syos-
set, N. Y. 11791.

AUTOMATIC TURNTABLE, Mira-
cord 1811, plays individual records, has
cueing device which lowers or raises arm
in any band or groove. Hysteresis-syn-
chronous motor, heavy balanced turnta

ble platter and transcription arm. Rumble
— 55 db; wow and flutter less than 0.1%;
stylus force gauge 1 to 5 grams.—Ben-
jamin Electronic Sound Corp., 80 Swalm
St., Westhury, N. Y.

MOTORIZED WINCH UNIT, mod-
el 100 Tower Controller for HD series
crank-up towers, consists of the winch, a
heavy-duty weatherproof motor and
gearbox and the Tower Controller. Fac-
tory-wired, supplied with 25 feet of
2-conductor power calile. Requires 2 con-
nections to a 115-volt 60-cycle source.
Model 200 remote control unit optional.
—Rohn Mfg. Co., Peoria, 111

TRANSISTORIZED COLOR GEN-
ERATOR, CG135 Deluxe, produces RCA
standard color bars, cross-hateh, white
dots and individual vertical and horizon-
tal bars. Color gun switches on front
panel, unmodulated video for chroma-
circuit trouble isolation and unmodulated
sync pulses keep Zenith receivers in sync

RADIO-ELECTRONICS
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for this test. Lead-piercing clips, CRT
adapters optional, crystal-controlled 4.5-
mc sound carrier analyzing signal, rf out-
put on channel 4 adjustable to channel 3
or 5. Uses 115 volts ac, takes less than 1
foot of bench space. 8 Ih.—Sencore, Inc.,
426 Westgate Dr., Addison, IIl. 60101

PLUGS AND CONNECTORS.
Molded-On line includes part 15 RSP-
RE, coil cord to connect guitar to ampli-
fier, shielded phone pluy, one end of 15-
ft black jacket, shielded coil cable. Other
end straight phone plug, retracted length
3 in. Part 3LP-D3], 3-conductor phone

PR

B

plug one end of two 36-in. lengths of
three-conductor cuble, other end two
3-conductor phone jacks, to adapt 2 stereo
headsets to single amplifier jack.—Barker
Products Co., Audio Div. of Component
Mfg. Service, Inc., 3 Component Purk,
West Bridgewater, Mass.

ALUMINUM ELECTROLYTIC
CAPACITORS, CVA! types, have unique
snap-in  mounting  method—capacitor
base has permanently attached metal
ring and can be snapped into any metal
can electrolytic mounting plate. I-in. di-
ameter, rated at 3 to 150 working volts dc
from — 20° to 4 65°C. 5 to 5,000 uf.
Ratings dual or triple section.—Mallory
Distributor Products Co., Indianapolis,
Ind. 46206

APRIL, 1965

THREE NEW ANTENNA PRE.-
AMPS. Colortron model AP 220T: 300
ohms in and out, 18 db gain. Colortron
nwdel AP275T: 300 ohms in, 75 ohms
out, 18 db gain. Super Colortron model
AP75T: 300 olums in, 75 ohms down-lead,
300 or 75 ohms out, 33 db gain. All are
twin transistor.—Winegard Co., 3000
Kirkwood, Burlington, Iowa

, WINEGAR
(OLORTRQ

AUTO RADIO ACCESSORIES.
New line of ignition suppressors and con-
densers. Auto radio suppressors D-201

FOR MOBILE EQUIPMENT
TRANSISTORIZED VIBRATOR ELIMINATOR

VI-TRAN ELIMINATES VIBRATOR HASH
INCREASES EFFICIENCY

Vi-Tran 1: Oscil-
lates as low as 5
volts; for 12 volt
operation. VE-194
P (vibrator pin #1
pos.) VE-195 P (vi-
brator pin #1 neg.)
User net: $5.95.

Vi-Tran 11: For heav