1975 SPECIAL REPORT ON HI-FI EQUIPMENT

Popular Electronics

B e ———— R S ..
WORLD'S LARGEST- SELLING ELECTRONICS MAGAZINE DECEMBER 1974 /60¢

Features: Build an

Build a Low-Cost

Computer Terminal A“t“ POlarity’
&Ham Communicatons AU ZET0
Cable & Pay TV Digital .

In Your Living Room

A Christmas Gift: M“ltlmetel'

g N
feemapoon MO0 Sl
Test Reports: 1

ESS 200 Stereo

Power Amplifier
Sylvania RS-4744

Stereo Receiver
Realistic TRC-24B

CB Transceiver
Wavetek Model 30

Function Generator
Mura 250-M Multimeter

PLUS: 1974 Annual
Cumulative Article Index

A0,
P4 z
18101 ‘%ﬁ‘ : ON 960,



www.americanradiohistory.com

According to Audio Times, a leading
publication devoted to audio manu-
facturing and retailing: “No piece of
audio equipment is as eagerly awaited
as the ‘one four-channel unit that
does everything — i.e., the receiver
with built-in circuitry for SQ, RM and
CD-4 record decoding.” ”

Pioneer has taken another giant step
forward. Our new collection of
guadraphonic receivers — QX-949,
QX-747, QX-646 — has this total
capability. They reproduce CD-4, SQ,
RM and discrete four-channel sound
without adaptors, add-on decoders
or demodulators. And they’re specifi-
cally designed to fully meet all of the
standards established for these
matrix and discrete program sources.

Bearing in mind that two-channe!
is, and will continue to be, a
tremendous source of liszening
pleasure for many years to come,
these new units are designed for it,
along with their total quadraphonic
capabilities. The QX-949 and QX-747
reproduce two-channel with
augmented power due to Pioneer's
new Power Boosting circuitry.

While many quadraphonic receivers

have limited degrees of four-channel
capabilities, Pioneer offers maximum
versatility with built-in CD-4. Without

it you can’t enjoy the increasing
number of CD-4 discrete discs (the
true four-channel record) from leading
recording companies like RCA,
Warner, Atlantic, Elektra, and others.
CD-4 is a ‘must’ for optimum quadra-
phonic listening enjoyment.

Since the CD-4 circuit incor-
porates FET’s and IC’s, continuous,
stable performance is assured. In
addition, it uses a 30KHz subcarrier
similar to that used in FM multiplex
broadcasting. The subcarrier is
demodulated by a Phase Lock Loop
(PLL) circuit for each channel. The
resuit is optimum channel separation
— absolutely necessary to achieve
the full, richimpact of quadraphonic
reproduction. Convenient and simple-
to-use front/rear left and right
separation controls are on the front
panels of all three models.

With built-in RM circuitry, you can
experience new brilliance from your
present collection of two-channel
stereo records and tapes. FM broad-
casts, too. Also, new vistas of
enjoyment unfold when you play the
new four-channel SQ matrix records
being released by Columbia, Capitol,
Epic and Vanguard, to mention just a
few of the prominent SQ record
producers. No matter what the
quadraphonic program source
or the record label, Pioneer’s
new quadraphonic receivers
flawlessly reproduce
them all.

www americanradiohictorv com

As is t-aditional with ali Pioneer
receivers, these quadraphonic units
have power to spare. For example. the
top model, QX-949 has a power output
in four-channel operation, of 40 watts
per channel, minimum continuous
power, 20Hz—20,000Hz, with maxi-
mum total harmonic distortion 0.3%
at 8 ohms.

Switching to two-channel
operation, the Pioneer Power
Boost ng circuit delivers 60 watts per
channel, minimum continuous power,
20Hz—20,000Hz, maximum total
harmcnic distortion 0.3% at 8 ohms.

Ey using super-size power
transformers in the QX-949, in
comb nation with four 10,000 micro-
farad =lectrolytic capacitors, this
high power output is obtained at vary
low frequency. And it’s further insured
by direct-coupling in the output stage.

ctor circuit

Sincedirect-coupling feeds the signal
directly to the speakers, an automatic
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- major types of ‘our-chanr el
~ records — SQ,RM and CD-4

... electrical performance
ol its tuner and amplifier
rivals some of the finest

separate component

systems.”

AUD!O: “(The QX-949 is)
one of the most impressive
receivers (visually and
technically) we have ever
fested. .. It would be vary
difficult to come up with any
features in a four-chzannel
teceiver that Pioneer Fasn’t
already thought of in this
powerful unit.” l

decoding circuis for all the mejor
offour-charawl records

POPULAR ELECTRONICS:
“The Pion2er Model QX-747
recziver is cleatly a superb
unit when judged by all
normal performance
standards. In fact, its power
cagabilities in the 2-channel
mode make it a fine value
even as a sterea-anly
recaiver.” :

6o Review

G\J—'Prgg__ MY YEST REPORTS

srearisersaenan

K-949 hao built-im

A "- j.L"i.vs.'--,-

iearned to expect fron

Pioneer and it stands as the
model for present-day
gquadraphonic receivers.”

HIGH FIDELITY: “The tuner
section is one of the best
we’ve seenin a quadriphonic
recelver. .. All told, the
QX-949 strikes us as typical
of Pioneer’s relatively
uncompromising approach
to receiver design.”

Complete reprints available upon request.
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The very best.
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Four-Channel Level Indicator — See what
you hear. Make instant adjustments with
left/right, fsont/rear level controls.

electronic trigger relay system is
used to protect the speakers from DC
leakage or overload.

New and exclusive
Power Boosting circuit

When switching from four-channel to
two-chanrel reproduction, power is
substantially increased with tre new
and advanced Power Boosting circuit,
as describ=d above. This exclusive
circuit is b.ilt into both the QX-949
and QX-747 models.

Another plus feature attributable
to the Power Boosting circuit is

simplified switching from four-channe!

to two-channe! operation. It czn be
instantly achieved without the usual
re-conneczing of speaker wires. This,
too, is a Pioneer exclusive.

A tuner seztion the equal of
separate components

The FM tuner section of the QX-949
is truly an 2ngineering accomplish-
ment. t incorporates two dual-gate
MOSFET's in the front end, plus
three ceramic filters and 6-stage
limiters in @ monolithic IC in the IF
stage. Theresult is superb sersitivity
and select vity, and excellent signal
to noise ratio.

Advanced circuitry includes Dolby
adaptor inout/output and 4-channel

broadcasting multiplex outputterminal

In anticip&tion of the future usz of
discrete quadraphonic broadcasting,
the QX-943 and QX-747 include a
quadraphonic multiptex output
terminal. Depending on the system
finally approved, all that ever will be
required is a simple adaptor unit.
And speaking of adaptor units, both
the Q%-949 and QX-747 highlight an
input/outrut for a Dolby noise
reduction adaptor unit.

Unique 4-channel level indicator
Regardless which quadraphonic

source is in operation, the sound

leval of each channel can be
monitored by viewing the large scope-
typ= level indicator on the top two
models. Left and right front/rear
controls permit instant adjustment.
Indicator sensitivity controls allow for
a raximum of —30dB adjustments

at eny sound level. The level indicator
may also be used to view CD-4
chennel separation adjustments made
with the CD-4 separation controls.

Inputs/Outputs for total versatility

Pioneer has endowed these models
with terminals for a wide range of
program sources. The only limitation
is your own listening interests and
your capability to experiment with
sound.

Convenient features increase
listening enjoyment

Along with the total capability of
these receivers, Pioneer has incor-
porated a wide array of additional,
meaningful features. All three
instruments include: loudness
cortour, FM muting, an extra wide
tuning dial, two sets of bass/treble

Specifications

Amgiifier Qx-949
40 watts/
* 4-ch. minimum continuous channel
power per channel, 8 ohms  (20Hz-20kHz)
60 watts/
*2-ch. minimum continuous channe]
power per channel, 8 ohms  (20Hz-20kHz)
* Maximum total harmonic 0.3%
distortion (20Hz-20kHz)
FM Tuner
FM Sensitivity (IHF) 1.8uVv
(the lower the better)
Selectivity 80dB
(the Figher the better)
Caplure Ratio 1dB
(the Iower the better)
S/N Ratic 70dB
(the Figher the better)
Inputs
Phono 2
Tape Monitor 2 (4-ch.)
1 (2-ch.)
Dolby adaptor input 1 (4-ch.)
Auxi iary 1
Outputs
Speakers 2 (Front)
2 (Rear)
Heacset 1
(Front/Rear)
Dolby adaptor output 1 (4-ch.)
Tape Rec. 2 (4-ch))
1 (2-ch.)
4-ch. MPX output 1

*In eccordance with F.T.C. regulations

O PIONEER

when you want something better
CIRCLE NO. 43 ON READER SERVICE CARD
wWWW.aimlericanradiohistorv.-com

controls for front and rear channels,
function and mode selector with
multi-colored indicator lights. Further
refinement is offered with the
QX-949's multiplex noise and high/
low filters, plus signal strength and
center tuning meters in one housing.

Admittedly, these new Pioneer
quadraphonic receivers, like fine
sports cars or cameras, are not
inexpensive. However, they represent
the high fidelity industry’s most
outstanding value. We have built
them with the same quality, precision
and performance you've come to
expect from Pioneer stereo equip-
ment. We offer them to you with the
same pride and conviction that has
always compelled you to say —
“Pioneer, the very best.”

QX-949 — $749.95; QX-747 —
$649.95; QX-646 — $499.95. Prices
include walnut cabinets.

U.S. Pioneer Electronics Corp.,
75 Oxford Drive, Moonachie,
New Jersey 07074
West: 13300 S. Estrella, Los Angeles
90248 / Midwest: 1500 Greenleaf,
Elk Grove Village, . 60007
Canada: S. H. Parker Co.

Qax-747 Qx-646
20 watts/ 9 watts/
channel channel
(20Hz-20kHz) (40Hz-20kHz)
40 watts/ 13 watts/
channel channel
(20Hz-20kHz) (40Hz-20kHz)
0.5% 1%
(20Hz-40kHz) (40Hz-20kHz)
1.9uv 2.2uV

60dB 40dB

1dB 3dB

70dB 65dB

1 |

1 (4-ch.) 1 (4-ch.)

1( 2-ch.) 1( 2-ch))

1 (4-ch.) —

1 1

1 (Front) 1 (Front)

2 (Rear) 2 (Rear)

1 1
(Front/Rear) (Front)

1 (4ch.) —

1 (4-ch.) 1 (4-ch.)
1(2<ch.) 1(2-ch.)

1



www.americanradiohistory.com

A cartridge in a pear tree.

A gift of the Shure V-15 Type lil stereo phono cartridge will earn you the
eternal endearment of the discriminating audiophile who receives it. What
makes the V-15 such a predictable Yuletime success, of course, is its ability
to extract the real sound of pipers piping, drummers drumming, rings ringing,
et cetera, et cetera. In test reports that express more superlatives than a
Christmas dinner, the performance of the V-15 Type 1ll has been described
as “. .. a virtually flat frequency response . . . Its sound is as neutral and
uncolored as can be desired.” All of which means that if you’re the giver,
you can make a hi-fi enthusiast deliriously happy. (If you'd like to receive it
yourself, keep your fingers crossed!)

Shure Brothers Inc.

®
222 Hartrey Ave., Evanston, IL 60204 H _SH[]F(E
In Canada: A. C. Simmonds & Sons Limited

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

CIRCLE NO. 38 ON READER SERVICE CARD POPULAR ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

DECEMBER 1974 VOLUME 6, NUMBER 6

Popular Electronics

WORLD'S LARGEST- SELLING ELECTRONICS MAGAZINE

FEATURE ARTICLES

PAY TV—PRESENT AND FUTURE ... ... ittt it it tiiee e taraanaaanensanas Shel Kagan 44
Will it be by cable or over-the-air?

A SPECIAL REPORT ON HI-Fl . ... i i i ittt iiitteittaineeaataaeaaannasctansernoannnns 51
RECEIVERS, AMPLIFIERS, AND TUNERS ........iiiiiiiiiiiiiiiinnarannaancannnannn Leonard Feldman 51
FOUR-CHANNEL DISC SYSTEMS ... ittt ittt titiansartaataaannnnasanans Julian D. Hirsch 53
RECORD PLAYING EQUIPMENT .. ... i ittt iiiettriaaisacanacaansnananas Julian D. Hirsch 55
TAPE RECORDERS ... ittt iitiiittiitteeeneaeaasanarneraseseansassaasansaaannnns Julian D. Hirsch 57
SPEAKER SYSTEMS ... ittt it itattiitnttettaeeencoaasasssassnnssnnoaasnns George W. Tillet 59

DIGITAL FILTERING ... i ittt ittt i etenrsaaeasasssoaaonnsatossasannrannenannns Leslie Solomon g3

A new technique with many uses.
STANDING WAVE RATIO ... oottt it eia et ittt aanan s aaannees Carl C. Drumeller gg

What it is and how to deal with it.

CONSTRUCTION STORIES
BUILD AN AUTO POLARITY, AUTO ZERO

DIGITAL MULTIMETER FOR UNDER $100 . .......0uititiieirtnnteeeannanareansasennnssnn W. L Green 33

Pocket-Size instrument with 3Vz2-digit readout.

BASIC DIGITAL LOGIC COURSE .. ... ...ttt iiiiaan i H. Edward Roberts & David Bunnell 38
Part 3: Flip-flops and how to build a very low cost computer terminal.

LOW-COST, EASY-TO-BUILD POWER SUPPLY ........ciiiiiiiiiiiiiiiiiiiiiiiiiiaannnns Craig Anderton 78
12-V/6-A supply for mobile and portable equipment.

THE EXECUTIVE DIGITAL TEMPER COUNTDOWNER ..ottt Robert D. Pascoe 92
Lets you know when to blow your top.

COLUMNS

STEREO SCENE ... .ttt ittt ittt tiatasetaaeasaanasasaeneesesanraasranannns Ralph Hodges 22
Reflections on a session at AES.

HOBBY SCENE ... .. ittt tiiiettitereeneaeaassancaaseonaseesronraesesnnanannnns Editorial Staff 68

SOLID STATE 1.ttt ittt ittt atnneeseaneraseasaeesosnaraseanssesasonsessssnasesnnans Lou Garner 79
Some projects for hoiday giving.

TEST SCENE ... i ittt ettt e et ettt a e e Leslie Solomon 94
Uses for your multimeter.

ARTIS TV SHOP L. ittt ittt it ttieerataeaaeeaaaaesoronaesonssasensasasennensnn Art Margolis 96
The case of the booby-trapped tube.

OB SCENE ... ittt ettt tteaaaeaeeenesaaneeaaeeennaeesseeanoneenssnnnnnnnas Len Buckwalter 98

New antenna rules.

PRODUCT TEST REPORTS

ESS MODEL 200 STEREO POWER AMPLIFIER ........ciittiittitttaiinervinnatati it rasennnnns 73
SYLVANIA MODEL RS-4744 STEREO RECEIVER ... ... ittt ittt ittt iaine i iaanennes 74
REALISTIC MODEL TRC-24B CB TRANSCEIVER .. ... i et eiiaaas 75
WAVETEK MODEL 30 AUDIO SWEEP GENERATOR .. ...ttt ittt iiiiia i iaiiaaiaiaennnns 76
MURA MODEL 250-M MULTIMETER ... ... . ittt ittt ettt ettt ettt enanns 77
DEPARTMENTS

o) el -V S 580006000 80800008 800000008008 0RE0606606800080880800080000080000080000000000006000 Art Salsberg 4

Sait in the Wound

H U E 806665 8060000000800 600660060 60660006006060600600600000600000060600660860008008000080000000000006 6
NEW PRODU C TS ...ttt i e ettt ettt ettt ta et ataaanenaaanaaaranaaeenns 12
NEW LITERATURE ... ittt it ia e e e et e iene e raraseaseanassoennssesananseonsnsonnns 16
NEWS HIGHLIGHT S ...ttt ittt ettt e e e e ettt eaneanaenaaanaaaraneneenns 26
ELECTRONICS LIBRARY ... ittt ittt et et e e re et et aeeenansennrsnnssnnnnnnns 105
EDITORIAL INDEX TO VOLUMES 5 AND 6 (1974) ... ..uutittiiiieteennnreereanteereesnnnseeerenanns 107

POPULAR ELECTRONICS, December 1974, Volume 6, Number 6 Pub-
lished monthly at One Park Avenue. New York, NY 10016. One year sub-
scription rate for U.S . Possessions and Canada, $6,98; all other countries.
$8.98. Second class Postage paid at New York, NY and at additional
mailing offices. Authorized as second class mail by the Post Office De-
partment, Ottawa, Canada and for payment of postage in cash. Subscrip-
tion service and Forms 3579. P.O. Box 2774, Boulder, CO 80302.

POPULAR ELECTRONICS Including ELECTRONICS WORLD, Trade
Mark Registered. Indexed in the Reader's Guide to Periodical Literature.

COPYRIGHT « 1974 BY ZIFF-DAVIS PUBLISHING COMPANY. ALL
RIGHTS RESERVED

DECEMBER 1974

2)tt-Davts also publishes Boating. Car and Driver. Cycle, Flying. Mod-
ern Bride. Popular Photography, Skiing and Stereo Review.

Forms 3579 and all subscription correspondence should be addressed
to POPULAR ELECTRONICS. Circulation Dept . P. O. Box 2774, Boulder,
CO 80302. Please allow at least eight weeks for change of address. In-
clude your old address, as well as new—enclosing. (f possible, an ad-
dress label from a recent (ssue.

Editorial contributions must be accompanied by return postage and
will be handled with reasonable care: however publisher assumes no
responsibility for return or safety of art work, photographs. models. or
manuscripts.

WwWWW . americanradiohistorv.com


www.americanradiohistory.com

Popular Electronics

EDGAR W. HOPPER
Publisher

ARTHUR p. SALSBERG
Editorial Director

LESLIE SOLOMON
Technical Editor

JOHN R. RIGGS
Managing Editor

EDWARD |. BUXBAUM
Art Director

ALEXANDER W. BURAWA
Associate Editor

JOHN McVEIGH

Assistant Editor

ANDRE DUZANT
Technical Hlustrator

LEN BUCKWALTER
LOU GARNER
JULIAN D. HIRSCH
RALPH HODGES
WALTER G. JUNG
MILTON S. SNITZER
Contributing Editors

JOSEPH E. HALLORAN
Advertising Director

JOHN J. CORTON
Advertising Sales

LINDA BLUM
Advertising Service Manager

PEGI McENEANEY

Executive Assistant

STANLEY NEUFELD

Associate Publisher

FURMAN H. HEBB
Group VP, Electronics & Photo

ZIFF-DAVIS PUBLISHING COMPANY. INC.
Popular Electronics
Editorial and Executive Offices
One Park Avenue New York, New York 10016
212-725-3500
Hershel B. Sarbin, President
Furman Hebb, Executive Vice President and Treasurer
Phillip T. Heffernan. Senior Vice President, Marketing
Edward D.Muhlfeld. Senior Vice President, Sports Division
Philip Sine, Senior Vice President
Frank Pomerantz, Vice President, Creative Services
Arthur W. Butzow, Vice President, Production
Lawrence Sporn, Vice President, Circulation
George Morrissey. Vice President
Sydney H. Rogers, Vice President
Sidney Holtz. Vice President
Charles B. Seton, Secretary
Edgar W. Hopper, Vice President. Electronics Div.

William Ziff, Chairman
W. Bradford Briggs, Vice Chairman

Midwestern Office
The Pattis Group, 4761 West Touhy Ave.,
Lincolnwood. lllinois 60644, 312 679-1100
GERALD E. WOLFE, GEORGE B. MANNION
DAVID ALLEN
Western Office
9025 Wilshire Boulevard, Beverly Hilis, CA 90211
213 273-8050; BRadshaw 2-1161
Western Advertising Manager. BUD DEAN

Japan: James Yagi
Oji Palace Aoyama. 6-25. Minami Aoyama
6 Chome. Minato-Ku, Tokyo 407-1930/6821,

582-2851
weusen
< °
% D &
RS *Cucast Member Audit Bureau Jloapricka
of Circulations

The publisher has no knowledge of any proprietary
rights which will be vioiated by the making or using of any
items disclosed in this issue.

4

\ | " EdltOI' lal

SALT IN THE WOUND

Love/hate reactions to an article we publish are rare. That's why reader
response to Art Margolis's August article, "How to Set Up a Home TV
Service Shop,” was so interesting. Readers who yearned for such
guidelines were especially pleased by the article; professional full-time
service technicians were less than enchanted.

The latter's displeasure had to do with two areas of concern: the
unleashing of unqualified TV technicians on the public and the
encouragement of competition. Concerning the former, the article was
directed to readers who are trained in electronics and have a satisfactory
knowledge of TV servicing through experience and/or training.

There would have been less distress, | believe, if there were a greater
awareness of just who our readers are. For example, about 52% are
engaged full time in electronics-related employment. Based on a reader
study made last year, some 150,000 of our readers repaired a TV set within
the past 60 days, excluding installing picture tubes and TV antennas. The
average number of sets serviced was eight per respondent.

Of equal interest is the vast number and types of test equipment owned
by 82% of our readers. The total investment here was $236.8 million(!) or
an average of $740 per owner. Of these, 12.9% (50,000) own color bar/dot
generators; 41.3% (161,000) own scopes; 68.9% (269,000) own VOM's;
52.4% (204,000) own VTVM's; 33.5% (131,000) own tube testers; 28.6%
(112,000) own transistor testers; 34.3% (134,000) own r-f signal generators;
and 32.5% (127,000) own audio signal generators. Additionally, the study
showed that 121,290 readers planned to spend over $52 million ($430 per
buyer) on test equipment in the next 12 months. From the above figures,
it's clear that PoPULAR ELECTRONICS readers are not largely electronics
neophytes. And that we were not addressing the article to the ‘‘general
public.”

| fully share the professional TV service technicians' concern about the
possibifity of an incompetent servicer ruining a receiver and blackening
the eye of an industry. Certainly, TV circuitry is becoming increasingly
complex, often challenging the technical acumen of the most experienced
technician. Furthermore, the equipment investment to maintain a fuli-time
service shop is enormous, not to mention store rental and expenses for
such things as a business phone, a car or truck, advertising, taxes, et al.
For this investment in money and experience, one generally obtains
efficient, reliable TV service at a fair price.

Doubtlessly, the article was salt in the wound to professionals who are
already smarting as a result of unfair pricing tactics, botched chassis
repairs, etc., by tyros. However, since our readers now probably own close
to $1/3 billion worth of test equipment, we hardly expect much botching
from TV-service-trained readers who enter the field. As for unfair pricing,
the choice of servicer will necessarily ‘have to rest with the set owner,
unless a stringent licensing law is instituted. With the assistance of fine TV
service associations, the many benefits of using the services of full-time
shops are being brought to the attention of the public.

POPULAR ELECTRONICS
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Radio Shack FIRST!

New Realistic Microphone with

Switchable [/ [

P With Desk Stand,
Floor Stand Adapter,

20’ Cable and
1/4” Phone Plug

FREE new 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR

Stereo ¢ Quadraphonic ¢ Phonographs
TV Antennas ¢ Radios e Citizens Band
Kits e Recorders e Tape * Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments ¢ More!

164 pages of the finest n
homeand hobby electronics
Respected brand names like
Realistic., Micronta. Archer.
Science Fair — and they're
avallable only at Radio
Shack stores and dealers
nationwide! Seewhatsreally
new In electronics by getting
\ this catalog now

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

B e i e o e i e B e S e e e S e e e

1975 Mail to Radio Shack. P. O. Box 1052.

Catalog Ft Worth, Texas 76101. (Please print.)

1
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Sound Like the Pro’s!
Create Your Own
Reverb and Echo

One of the Biggest
Mike Developments in Years

Now you can create studio-type audio effects at the flick
of a microphone switch—as you talk, sing or play. No
special, expensive equipment is required. The Realistic®
reverb mike has dual dynamic elements that produce a
1.5-second time delay for the echo effect. And you get
a wide 50-10,000 Hz response in both reverb and normal
modes. It's “the” mike for vocalists, musicians, standup
comedians, all kinds of recording and public address work.
In the normal mode you've got a high-quality omnidirec-
tional, dynamic mike for everyday use, too. Lightweight
non-reflective housing, Reverb In-Out switch, 200 ohms
impedance, —80 dB output level. Fully self contained,
no batteries required. 8" long x 1%" diameter. Fitted vinyl
carrying case included. #33-1049. There's only one place

you can find it . . . Radio Shack!
€ ™ Radio fhaek
@ . - RdAaloJjnae

Master Charge or A TANDY CORPORATION COMPANY
BankAmericard at
participating stores

. 36 ON READER SERVICE CARD

Retail prices may vary at individual stores

www.americanradiohistorv.com

OVER 3000 STORES ¢ 50 STATES « 7 COUNTRIES
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LARGE-LARGE

DISCOUNTS
LOW - LOW

PRICES

NATIONALLY
ADVERTISED STEREO EQUIPMENT
AT LOWEST PRICES!

TURNTABLES * SPEAKERS * RECEIVERS
AMPLIFIEPS * TAPE RECORDERS

WRITE FOR QUOTE ON
NATIONALLY ADVERTISED BRANDS OF STEREO
COMPONENTS. SATISFACTION
GUARANTEED!

Cliffornd s

HI-FI WHOLESALERS
231 W. COURT ST.
Kankakee, lllinois 60901
{815)-939-7868

CIRCLE NO. 8 ON READER SERVICE CARD

BIDFEEDBABK MONITOR

BioFeedback Training (BFT) has

unexplored potential. Our low
cost Brain Wave Monitor kit EDC-
1 (featured in Jan. 73 Pop. Elect.)
has been praised by amateurs
and researchers. IC design per-
formance exceeds cost. Com-
plete with stainiess steel and dis-
posable electrodes, contact gel,
and instructions; $68.95, guaran-
teed, postpaid.

& 4 pole filter

& Alpha, Beta, Theta bandswitch

# Direct or integrated feedback mode

® Permanent Ag/AgCl elecfrodes as

illustrated available @ $14.9

Complete Line of BloFeedbcck

supplies, kits

Extended Digital Concepfs Box 9181E,

Berkeley, CA 94709

] $68.95 enclosed, ship EDC-1
BioFeedback Monitor Kit

O $14.95 enclosed; ship Ag/AgCI
permanent electrodes,

Name

Street

City

State Zip
Calif. Res, add Sales Tax

Ié:IRCLE NO. 21 ON READER SERVICE CARD

la_ /
Letters

ANOTHER FILM FOR CB’ERS

Len Buckwalter's coverage of films for
CB Club viewing (CB Scene, September
1974) omitted what is possibly the only
16-mm sound film about CB Radio. It is all
about REACT and is titled “Where Sec-
onds Count."

The film runs 12 minutes and includes
general information about CB, with em-
phasis on emergency communication. A
variety of base and mobile equipment is
shown operated by actual REACT team
members. The film is available on free loan
from: General Motors Film Library, Gen-
eral Motors Bldg., Detroit, Ml 48202.

GERALD H. REESE

Managing Director

REACT National Headquarters
Chicago, lil.

ORCHIDS AND ONIONS

Orchids to you for your new larger for-
mat. | feel sure that you will now be able to
explain things in greater detail and will
have more room for full-size etching and
drilling printed circuit board guides. But
onions to you for timing! | keep a library of
POPULAR ELECTRONICS that goes back
about five years. Your size change in the
middle of a publishing year is going to
make a mess of my filing system. | wish
you had made the change to the new for-
mat at the beginning of 1974 or heid off
until the January 1975 issue.

WILLIAM C. RICHTER
Palo Alto, Calif.

WANTS TO DO Nth ROOTS

| enjoyed the article on the use of the
basic four-function calculator (Mac's Ser-
vice Shop, May 1974) very much. The
comments given were meaningful, par-
ticularly the square-root formula. Now, |
would like to know if you have a workable
formula for finding the cube root—or, for
that matter, any root—of a number on a
basic four-function calculator.
ROBERT J. WUEST
APO New York

You will either have to trade your four-
banger in for a calculator with nth-root or
log/antilog capability or get your hands on
a set of logarithm tables. Assuming you
are using log tables and your four-banger,
the procedure is to look up the log of the
number for which you want to find the
root, divide the log by the number of the
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root, and convert the result to the proper
number with the aid of antilog tables. For
example, if you want to find the 8th root of
458, look up the common log (2.66086)
and divide it by 8 (0.33267), and look up
the antilog (2.151). If you were to raise
2.151 to the 8th power, you would obtain
458.27196, which is very close to your
starting point.

WHAT EVER HAPPENED TO “LOW-COST"?

During the past three or four years, |
have seen construction plans pubilished in
POPULAR ELECTRONICS for some great IC
projects. Unfortunately, every time | see a
phrase like "Build . .. for under $40,” | just
keep on dreaming. | remember the pro-
jects of the 1950's when prices were more
in line with the experimenter's budget.
What ever happened to those low-cost
projects?

KEITH SCHAEFER

Fenton, Mo.

The unfortunate thing about this situation
is that inflation has hit all areas of the
economy—including electronics experi-
menting. On the positive side is the fact
that today’s projects are easier to build,
smaller in size, more sophisticated in de-
sign and performance, and less power
hungry than projects of the 1950’'s. They
may be more expensive to build, but they
are dirt cheap for what you ultimately get.

555 TIMER IC AND ITS ENDLESS USES

Thank you for introducing me to the 555
IC timer (“The IC Time Machine,"
November 1973). | am including the

schematic diagram of my latest 555
application—a delayed-action wind-

shield-wiper control. | originally planned

on using transistor switching, but tco

much power was wasted in base current.
So. | opted for relay switching.

DaAviD R. MCKEEN

Wallingford, Conn.

THE AVAILABILITY PROBLEM

It seems that every time | decide to build
an electronic project featured in POPULAR
ELECTRONICs—and most other magazines
as well—I have considerable difficulty in
locating stores that sell the parts for them.
Years ago, | would go into a local elec-
tronics store and be able to buy just about
anything | wanted. Today, the situation
has changed drastically. Even the big out-
lets seem to have veered away from the
experimenter market. Therefore, when
you publish construction plans, it would

POPULAR ELECTRONICS
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be greatly appreciated if you also indicate
where exact parts can be obtained.

FRANK BERNSTEIN

Maspeth, N.Y.

Most solid-state devices and a great
many passive components (resistors,
capacitors, etc.) can be obtained from the
various mail-order houses whose ads ap-
pear in the back of this magazine. For
parts that could not be substituted and are
available from only one or two sources, it
has been our policy to indicate the
sources.

ELECTRONIC MUSIC BOOSTER

| must commend Mr. Lancaster on the
excellent presentation he made in his
"How to Select Electronic Music Key-
boards” (July 1974). This article aroused
my interest because over the past year, |

have been engaged in designing and build-

ing my own rather unique synthesizer.
You may wish to pass on to your readers
that a very good source of conventional
keyboards for electronic music is the elec-
tronic organ service repairman. Most
music stores that deal in electronic organs
have service departments that can usually
provide new or used keyboards at very

reasonable cost.

DAN SCHREIBER
Cedar Lake, Ind.

8-TRACK CARTRIDGES AND DOLBY

In “4-Channel Tape Machines’ (July
1974), it was stated Dolby processing has
not been used on pre-recorded 8-track car-
tridge tapes. | believe this statement to be
incorrect, | have in my 8-tack cartridge li-
brary five Columbia cartridges mastered to
the Dolby B Standard.

TOMMY FRANKLIN
Nashville, Tenn.

HEARTILY SUPPORTS METRICATION

Congratulations on being one of the
first—if not the first—American hobby
magazines to metricate. | refer specifically

S

Out of Tune

In "*Build a Versatile Nickel-Cadmium Bat-
tery Charger” (October 194), the schematic
should be modified as follows: The bottom
of the secondary of T1 should be connected
to the B1-BP1-negative node, rather than
R1-S2A.

DECEMBER 1974

to 'Build a Large-Port Speaker System'' in
the August 1974 issue. Once again, POPu-
LAR ELECTRONICS has taken the lead, giving
the metric system the recognition it de-
serves. That alone made our first 21-cm by
27 .6-cm issue worthwhile. Keep the new
size and the metrics, and you have a per-
manent subscriber.

ARTHUR YASSUR

Palo Alto, Calif.

EQUATION WRONG, VALUES RIGHT

In "‘Applications For the IC ‘Time
Machine’,"” there appears to be an error. In
the SW oscillator circuit on page 74, the
equation for the operating frequency was

given as 1.43/(R2C+), which is incorrect.
The correct equation is F=1.43/(2R2Cy).

ALFRED GNAEDIG

Mexico City, Mexico

The author replies: “Asume ti to be the
time during which the signal is at ‘high’
and tz the time during which it is at 'low.’
Then, tv = 0.7(Ry + R2)Cyand t2 = 0.7R2Cx.
IfRy<<< Rp, t1 =t =07R:Ciand T =t + 2
= 2(0.7R2C:). Therefore f = 1/T =
1/0.7(2R2C+) or 1.43/(2R:C1) exactly as M.
Gnaedig states. The f and T expressions
on page 74 of the article are incorrect, but
the values in the example are correct for
100 Hz as given.”

This Christmas give your car
a Mark Ten B Capacitive

Discharge Ignition. You and
your c% will enjoy it all year.

= :,*

Here's my Christmas order. Please rush!
[0 Please send me free literature.
Enclosed is $___ O Ship ppd.
Please send:
ppd. 12 volt negative ground only «
______ 6 Volt: Neg. Ground Only
Ground ¢
Ground Only)
Car Year

Make

12 Volt: Specify
Standard Mark Ten Deltakit* @ $34.95 ppd. (12 Volt Positive or Negative

The Mark Ten B keeps your
car in tune. That means increased
mileage, less maintenance
and a better running car.

A well-tuned car also decreases
emission contaminants. All
this adds up to more driving
enjoyment for you. Mark Ten B,
the perfect gift—for cars—
and their owners.

P O Box 1147, Dept. PE —|
Grand Junction, Colo. 81501
7 L (303) 242-9000

J Ship C.0.D.
Mark Ten B assembled @ $64.95 ppd.

Mark Ten B Kit @ $49.95

Pos. Ground Neg.

Name

Address

Standard Mark Ten, assembled, @ $49.95 ppd. |

City/State N

CIRCLE NO. 13 ON READER SERVICE CARD
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Prepare for a high-paying career in
Complete Communications

Including CB design, installation
and maintenance...in actual practice

Ly -
: & 4
@

The field of communications is bursting out
all over. In Citizens Band alone, estimates
predict a growth in equipment sales from
$514 million in 1973 to $1.2 billion dollars in
1982! That means a lot of openings in service
and maintenance jobs. NRI can train you at
home to fill one of those openings.. . including
your F'CC license and solid-state 2-way radio
service.

NRI's Complete Communications Course
will qualify you for a First Class Commercial
License or you get your money back ! It covers
AM and FM Transmission Systems, Tele-
type, Radar Principles, Marine Electronics,
Mobile Communications, and Airecraft
Electronics. ‘

You will learn to service and/or adjust CB
equipment . . . using your own 23-channel
Johnson Transceiver and AC power supply
for hands-on experience as well as your own
personal use.

With NRI’s training program, you can
learn this important skill easily, at home in
8

”

Get 2-way radio training with this solid-state
23-channel transceiver and power supply!

Your CB training

will be up-to-the-
minute when you experiment with this solid-state
transceiver unit. Mount it in your car or use it
with your AC power as a base station. You get
““hands-on” experience that puts your course theory
into practice the practical way.

your spare time. You get 8 training kits, in-
cluding your own 3% digit digital multimeter
for digital experiments and precise measure-
ments. You’ll learn from bite-size lessons,
progressing at your

license and then into the §
communications field of
your choice.

POPULAR ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

Only NRI offers five choices
in TV/Audio Servicing

NRI can train you at
home to service and
. repair commercially-
" = built color and black-

«: white TV, hi-fi equip-
& ment, AM-FM radios
and sound systems.
You can choose from 5
courses, starting with a basic servicing course
with 65 lessons...up to a Master Color TV
course, complete with 25” diagonal solid state
color TV in handsome woodgrain czbinet. All
courses are available with low down payments
and convenient monthly payments to fit your
budget. And all courses provide professional
equipment along with NRI-designed kits for
hands-on training. With the Master Course, for
instance, you receive your own 5” wide band,
solid-state triggered sweep oscilloscope, TV pat-
tern generator, 3V, digit digital multimeter, and
a high quality NRI 25” diagonal solid state tele-
vision receiver expressly designed for color TV
training.

YOU PAY LESS WITH NRI TRAINING
AND YOU GET MORE FOR YOUR MONEY

NRI employs no salesmen, pays no commissions.
We pass the savings on to you in reduced tuition
costs and extras in the way of professional equip-
ment, testing instruments, etc. You can pay more,
but you can’t get better training.

DECEMBER 1974

Step into the digital age
with NRI’s Complete Computer
Electronics Course

Digital electronics is
the career area of the
future...and the best
way to learn it is with
NRI’s Complete Com-

puter Electronics
= Course. You can be-
come a computer or
digital technician
with NRI’s unique
and fascinating home training . . . while you
build and use a real digital computer in your
home ! This is no beginner’s “logic trainer”. It’s
a complete programmable digital computer. And
it’s just one of ten kits you receive, including a
professional digital multimeter for experiments
and precise measurement. It’s the quickest and
best way to learn digital logic, and computer
operation.

NEARLY ONE MILLION STUDENTS IN 60 YEARS
HAVE LEARNED AT HOME THE NRI WAY ...

Mail the insert card and discover for yourself
why NRI is the recognized leader in home study
training. No salesman will call. Do it today and
get started on that new career.

APPROVED UNDER Gl BILL
For the career minded, we are approved for vet-
erans benefits. Check box on card for details.

MAIL THE INSERT CARD FOR
YOUR FREE NRI CATALOG

No salesman will cali

NAL.....
o

I i,
o
wid

McGraw-Hill Continuing Education Center
ol 3939 Wisconsin Avenue,
<4 ' Washington, D.C. 20016

11

www.americanradiohistorv.com


www.americanradiohistory.com

346
To Sgl'gﬁ
Instruments,

Burglar Alarms,
Automotive &
Hobby
Electronics!

The more you know about
electronics, the more you'll
appreciate EICO. We have a wide
range of products for you to
choose from, each designed to
provide you with the most
pleasure and quality performance
for your money. The fact that
more than 3 million EICO products
are in use attests to their quality
and performance.

“Build-it-Yourself”’ and save
up to 50% with our famous
electronic kits.

For latest EICO Catalog on Test
Instruments, Automotive and Hobby
Electronics, Eicocraft Project kits,
Burglar-Fire Alarm Systems and name
of nearest EICO Distributor, check reader
service card or send 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brooklyn, N.Y. 11207
Leadership in creative electronics

CIRCLE NO. 16 ON READER SERVICE CARD
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New Products

Additional information on new products
covered in this section is available from
the manufacturers. Either circle the item’s
code number on the Reader Service Card
inside the back cover or write to the man-
ufacturer at the address given.

GENAVE 2-METER FM TRANSCEIVER

General Aviation Electronics has intro-
duced the GTX-2 amateur transceiver,
featuring a dual-gate MOSFET front-end
forhigh sensitivity and immunity from over-
load. The transmitting section of the GTX-2
is rated at 30 watts output, nominal, @ 14 V

dc input. Ten pushbutton switches are
mounted on the front panel for channel
selection. Eight-pole second i-f filters are
incorporated for selectivity, and r-f output
devices are VSWR-protected. The GTX-2
comes with quick-disconnect power cable,
S0239 antenna connector, a mobile
mounting bracket and a ceramic plug-in
microphone. Optional accessories include
the TE-1 tone pad for autopatching, a vari-
ety of power supplies, antennas, receiver
preamp, and auxiliary speaker.

CIRCLE NO. 70 ON READER SERVICE CARD

RCA XL-100 COMPONENTS KIT

Parts Kit No. 199006 from RCA is designed
to aid service technicians who are called
upon to repair XL-100 color TV receivers. it
contains 29 of the most frequently replaced
components (a variety of transistors,
diodes, and resistors) to facilitate fast, effi-
cient receiver service. A tube of silicone
heat-sink compound is included for trans-
istor and diode protection while soldering.
The kit contains a parts location diagram
and crossreference chart. Price of the kit is
$59.60.

CIRCLE NO. 71 ON READER SERVICE CARD

JERROLD TV REMOTE CONTROL

Jerrold Electronics is marketing a new type
of remote control system that works with
any TV receiver. Called the Model TRC-12,
it is all-sotid-state in design. Instead of
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using a motor for channel selection, the
TRC-12 uses a varactor-diode-controlled
oscillator to govern a heterodyne mixer.
The system consists of a converter and the
remote control, both interconnected by a
25-ft (7.62-m) control cable. By means of 12
pushbutton switches, the remote-control
unit can be used to select discrete voitages
that bias the varactor diode and cause the
oscillator to produce various output signal
frequencies. The incoming signal is mixed
with the oscillator’s output to produce the
proper channel, frequency translated for
display on channel 2 or 3 (whichever is not
in use in your area). Aside from channel
selection, the system fine tunes and turns
on and off receiver power. Price is $100.

CIRCLE NO. 72 ON READER SERVICE CARD

PACE PORTABLE VHF MONITOR

The Scanmate 150, produced by Pace
Communications, is a miniature scanning
monitor covering the 144-to-174-MHz
band. FM communications may be moni-
tored with the Scanmate 150, and any four
channels within a 10-MHz band can be
scanned at a rate of 10 to 12 channels per
second. It measures 2%2" x 6" x 17, and
weighs 1 pound. Circuitry is all solid-state,
and can be powered by either 110 V ac, an
internal 9-V battery supply, or a mobile
power source by use of an optional
cigarette-lighter adapter.

CIRCLE NO. 73 ON READER SERVICE CARD

PIONEER BELT-DRIVE TURNTABLE

The PL-10 belt-drive turntable by Pioneer
employs a four-pole synchronous motor
and belt drive for stable speed rotation. An
anti-skating control independent of the
S-shaped tonearm provides accurate ad-
justment without disturbing tonearm

parameters. A direct-reading stylus force
scale is incorporated on the adjustable
counterweight to provide accurate track-
ing of cartridges weighing from 4 to 8
grams with a 0.61” stylus overhang. The
tubular tonearm has an oil-damped cueing
mechanism, and low-capacitance shielded
cables allow CD-4 cartridges to be used.
The wood-grain cabinet of the PL-10 is
lined with aluminum foil to shield the unit
from electrical noise, and a spring suspen-
sion inhibits vibration. A removable,
hinged dust cover can be closed during
record play. The PL-10 operates on 117 V,
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60 Hz and consumes 10 watts. The unit
measures 16-15/16" x 6-17/32" x 13-11/32"
and weighs 14 Ib, 12 oz. Retail price is
$99.95.

CIRCLE NO. 74 ON RIEADER SERVICE CARD

DYNASCAN 3%-DIGIT,
AUTOMATIC-POLARITY DMM

The B&K Model 282 by Dynascan features a
claimed dc accuracy of 0.5%, automatic
polarity, automatically positioned decimal
point, positive out-of-range indication, and
100% overrange capability on all ranges.

The totally solid-state circuitry of the 282
incorporates overload protection on all
ranges, 1-mV resolution, and the unit pre-
sents a 10-megohm input impedance on
both ac and dc volts. Large (0.55"), non-
blinking Beckman-Sperry gas-discharge
seven-segment red displays are used. The
282 measures ac and dc volts up to 1000V,
dc and ac current to 1000 mA, and resis-
tance to 10 megohms. Included with the
282 DMM are a three-position handle
which also serves as a stand, and the B&K
PR-21 probe, with a switchable 100 kilohm
isolation resistor to prevent capacitive
loading when measuring dc in r-f circuits.
The unit measures 3%2" x 7" x 9", operates
on 105 to 125 V ac, 50 to 60 Hz, and costs
$200.

CIRCLE NO. 75 ON READER SERVICE CARD

BEYER “‘OPEN AIRE’’ HEADPHONES

A new, light-weight stereophone has been
added to the Beyer line. The DT302, dis-
tributed by Revox, features wide-range re-
sponse (20 to 20,000 Hz) and has soft
acoustical-sponge ear cushions. Imped-
ance is 600 ohms per transducer, and the
phones may be connected directly to high-
or low-impedance outputs. The DT302
weighs only 2.3 ounces (less cord). Rated
power is 7 mW (2.1 V for 600 ohms). The
phones come with a cord terminated in a
stereo plug. Price is $29.95.

CIRCLE NO. 76 ON READER SERVICE CARD

TEKELEC DIGITAL MULTIMETER

A low-cost ($179) digital multimeter, intro-
duced by Tekelec, Inc., as its Multex Model
TA357, features a liquid-crystal display,
seven functions, 27 ranges, automatic po-
larity, and automatic decimal positioning.
The ctaimed basic dc accuracy is 0.05 per-
cent of full scale, plus 0.1 percent of range.
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Voltages can be measured onscales as low
as 100 V (ac or dc). The included high-
voltage probe extends the voltage-
measuring limit to 20 kV. A two-range con-
ductance function permits leakages as low
as 10 " mho to be measured. A built-in bias
supply allows measurement of three
ranges of leakage currents, with a sensitiv-
ity of 10 ' amperes on the lowest range.
Other features include interlocked range
and function pushbutton selection, input
protection to 848 V p-p, and a thumb-whee!
zero-compensation control.

CIRCLE NO. 77 ON READER SERVICE CARD

GC PRINTED CIRCUIT KIT

The Professional Printed Circuit Kit by GC
Electronics, Cat. No. 22-297, contains
everything needed to make high-quality
pc boards. Included are drafting aids, a
tray set, etch-resist sensitizer, etch-resist
lacquer, developing solution, stripping
solution, layout film (2 sheets—8%2" x 11"),
contact frames and two copper-clad
boards (3" x 5" x 1/16" and 4" x 6" x 1/16").
GC also offers a complete line of pc
materials—tools, chemicals, boards and
drafting aids.

CIRCLE NO. 78 ON READER SERVICE CARD

LAFAYETTE 4-CHANNEL STEREQO RECEIVER

The LR-111 is a 4-channel AM/FM 30-watt
rms “SQ" stereo receiver. It has four am-
plifiers for SQ, discrete, and derived quad-
raphonic program material, through use of
an optional CD-4 demodulator and the in-
corporated "Composer" circuitry. The rear
panel has 2- and 4-channel speaker out-
puts. auxiliary and phono inputs with ad-
justable sensitivity, and an FM detector
output for discrete FM reception hardware
should transmissions be approved. Am-
plifier frequency response is 20 to 20,000
Hz+1.5dB @ 1 watt, THD less than 1% @ 1
watt. Tuner sensitivity is 5 pV (IHF) and 35
dB stereo separation at400Hz. The LR-111
is packaged in a walnut-finish wood
cabinet, and measures 16" x 4%" x 12"
Weight is 15 Ib. and it costs $229.95.

CIRCLE NO. 79 ON READER SERVICE CARD

COURIER BASE MIKE WITH PREAMP

Fanon/Courier has introduced a new base
station microphone, the Model BTM-4. It
feaures a dynamic element with cardioid
response to minimize background noise
and an acoustical damper to preserve
voice quality. A solid-state preamp with an
adjustable output of 0-30 dB gain provides
enough drive to satisfy the requirements of
most transceivers. A slide switch on the
underside of the base permits selection of
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