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111111 BLitt'? AJIti 
Precision Tuner Service : ï now available near you 

ALABAMA: 

32nd ST SOUTH 
YRMINGHAM ALA 3522? 
'EI 205 323 -2657 

TEXAS -EAST: 

:324 -26 TELEPHONE RD 
HOUSTON TEX 77032 
TEL 013 544 -6793 

TEXAS -NORTH: 

MOPAC LANE 

LONGVIEW. TE6 
ÌD, TEL c" 1,1 

J34 

CALIFORNIA - 
NORTH: 

1611 AUBURN BLVD 
SACRAMENTO 

CALIF 95841 
TEL 916 :2 -5220 

CALIFORNIA- 
SOUTH: 

ET 
SAN 

5111 

DIEGO. CALIF 92 
TEL 714 

UNIV 

280 -RSI7070 

Y AVE 

105 

COLORADO: 

4958 ALLISON ST 

ARVADA. COLO 80001 
TEL 303.423 -7080 

FLORIDA-NORTH: 

1918 BLANDING BLVD 
JACKSONVILLE. 
FLA 32210 
TEL 904. 389 -9952 

FLORIDA -SOUTH: 

12934 N W 21H AVE 

MIAMI FLA 33168 
TEL 305. 685 -9811 

HOME OFFICE - 
INDIANA: 

5233 S HWY 37 

BLOOMINGTON. 

INDIANA 47101 
TEL 812 8219331 

KANSAS. 

3,6 MERRIAM LANE 

KANSAS CITY 
KANSAS 66100 
TEL `- 

LOUISIANA: 

2911 WYTCHWO0D DRIVE 

METAIRIE 

LOUISIANA -0033 
L 504 885.2319 

\F' \V' PTS PROD! 1 

-, 11.E 
. 

STOP .. PTS -FUU1 .. 
TI Ij; ( ¡¡ -VQ T STOP.. NOT ¡UST A SUBUER. . 

A1)H , ..A :OI' ALI.:AN:ALYZERS .. STOP .. PTS 4001 GIVES 
p 'I 

,1 L \yAl':I,S OF I I GAIN RECEPTION .. STOP. 
'I IF AND VIII' .. STOP.. USE AS : \N ANALYST 

OR PORT- :A- Tt'NER .. STOP.. COMPLETELY 

MARYLAND: 

1105 SPRING ST 

SILVER SPRING 
MD 20910 
TEL 301 565 -0025 

115V .AC 18V' DC .. STOP.. 

TENNESSEE: 

361.1 LAMAR AVENUE 
MEMPHIS. 

TENNESSEE 38118 
TEL 651 366 -1918 

PENNSYLVANIA- 
WEST: 

257 RIVERVIEW AVE W. 

PITTSBURGH, PA 15202 

TEL. 412. 761 -'648 

.. $59.95. 

.. SEE YOUR DISTRIBE'TOR OR 
WRITE TI IE PTS SERVICE 
CENTER NL-NR YO11 POR 
MORE INFORMATION 
..STOP. 

PTS ELES. 

PENNSYLVANIA- 
EAST: 

1921 5 70TH ST. 
PHILADELPHIA. PA. 19142 
TEL 212. 724 -0999 

OREGON: 

5220 E SANDY BLVD 

PORTLAND 

OREGON 97213 
TEL 503. 282 -9636 

OKLAHOMA: 
3007 N. MAY 

OKLAHOMA CITY 

OKLA 73106 
TEL 405. 947 -2013 

OHIO -SOUTH: 

US TUNER SERVICE 

CINCINNATI. OHIO 45215 

TEL 513 821 -2298 

OHIO -NORTH: 

5682 STATE RD 

CLEVELAND. OHIO 44134 

TEL. 216 845 -4480 

NORTH CAROLINA: 

724 SIEGLE AVE 

CHARLOTTE N C. 28205 

TEL. 704. 332 -8007 

NEW JERSEY - 
NEW YORK CITY: 

158 MARKET ST. 

E PATERSON NJ 07407 

TEL 201 791 -6380 

NEW YORK: 

993 SYCAMORE ST. 

BUFFALO N Y 14212 

TEL 716, 891 -4935 

MASSACHUSETTS: 

191 CHESTNUT ST 

SPRINGFIELD. 
MASS 01103 
TEL 113 731 -273 

MICHIGAN: 

13709 W 8 MILE RD 

DETROIT. MICH. 48235 
TEL 313. 862 -1783 

MINNESOTA: 

815 LAKE ST 

MINNEAPOLIS. 

MINN 55408 
TEL 612 824 -2333 

MISSOURI: 

8456 PAGE BLVD 

ST LOUIS MO 63130 

TEL 314 428 -1299 

LET US TAKE CARE OF YOUR TUNER PROBLEMS... 
PTS will repair any tuner -no matter how old or new -black & white or color- transistor or tubes- varactor or 

electronically tuned -UHF. 8 hour service is a must! 

...THIS IS THE SERVICE WE OFFER 
1. Fastest Service -8 hour -in and out the same day. Overnight transit to one of our strategically located 

plants. 
2. Best Quality -Your customers are satisfied and you are not bothered with returning tuners for rework. 

3. PTS uses only ORIGINAL PARTS! No homemade or make -do, inferior merchandise (this is why we charge for 

major parts!). You get your tuner back in ORIGINAL EQUIPMENT condition. 

4. PTS is recommended by more TV Manufacturers than any other tuner company. 

5. PTS is overhauling more tuners than all other tuner services combined. 

VHF. UHF $10.95* 
UV -COMBO 

17.95 

1 YEAR GUARANTEE 
IF- SUBCHASSIS 

12.50 

Major parts and shipping 
charged at cost. 

(Dealer net!) 

Over 4000 exact tuner replace- 
ments available for $14.95 up 

(new or rebuilt). t ELECTRONICS, INC.... 

mast 8 hr. Service: 

We offer you finer, faster, 

Precision Due to printers error, this price was incor- 
rectly listed as $10.05 in the September issue. 

...Number ONE and still trying harder! 
(Not a Franchise Company) 

Circle I on reader service card 
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i 
riftotlei introductory offer to new members of the 
ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 

404/445 
ELECTRONIC 
CIRCUITS 
MANUAL 
by J. Markus 
Pub. price, $22.00 
Club price, $15.75 

637/458 

DESIGNING 
WITH TTL 
INTEGRATED 
CIRCUITS 
by Texas 
Instruments 
Inc. 
Pub. price, $19.50 
Club price, $13.50 

404/437 

SOURCEBOOK 
OF ELECTRONIC 
CIRCUITS 

by J. Markus 

Pub. price, $21.50 
Club price, $17.50 

389/756 
SEMI- 
CONDUCTORS 
MEMORY 
DESIGN AND 
APPLICATION 
by Texas 
Instruments Inc. 
Pub. price, $18.50 
Club price, $13.75 

491/364 
THE DESIGN OF 

DIGITAL 
SYSTEMS 

by J. B. Peatman 
Pub. price, $16.50 
Club price, $11.75 

286/515 

INTEGRATED 
CIRCUITS: 
A Basic Course 
for Engineers 
and Technicians 
by R. G. Hibberd 
Pub. price, $10.25 
Club price, $8.45 

100/810 
MOS /LSI 
DESIGN AND 
APPLICATION 
by Carr & Mize 
Pub. price, $18.50 
Club price, $13.50 

388/458 
MAGNETIC 
RECORDING 

by 
C. E. Lowman 
Pub, price, $14 50 

Club price, $9.75 

ÿ ONE 
of these great professional 

boots s 

for _ 
tOC 

only 

VALUES FROM 
$8.45 to $37 ,45 

Special $1.00 bonus boo, 
comes to you with your 

first club selection 
287/341 
STANDARD 
HANDBOOK OF 

ENGINEERING 
CALCULATIONS 

by T. G. Hicks 
Pub. price, $19.50 
Club price, $14.25 

124/035 

HANDBOOK OF 
PHYSICS, 2/e 
by Condon and 
Odishaw 
Pub. price, $37.45 
Club price, $14.95 

238/901 
APPLICATIONS 
OF OPERATIONAL 
AMPLIFIERS 

by J. G. Graeme 
Pub. price, $14.00 
Club price, $10.50 

353/387 
MINICOMPUT- 
ERS FOR 

ENGINEERS & 
SCIENTISTS 
by G. Korn 
Pub, price, $17.75 
Club price, $10.50 

649/17(' 
OPERAI ONAL 
AMPLIFI ERS 

by Tobe y, 
Graeme & 
Huelsm 3n 

Pub. price, $15.00 
Club price, $11.50 

209/731 

STANDAID 
HANDBOOK FOR 

ELECTRI :AL 
ENGINEE RS, 

10 /e 
by Fink und 
Carroll 
Pub. price $34.85 
Club price $24.95 

Save time and money by joining the 

Electronics and Control Engineers' Book Club ' Y 

HERE, is a professional club designed specifically to meet your 
day -to -day engineering needs by providing practical books 

in your field on a regular basis at below publisher prices. 
How the Club operates: Basic to the Club's service is its publi- 

cation, the Electronics and Control Engineers' Book Club 
Bulletin, which brings you news of books in your field. Sent to 
members without cost, it announces and describes in detail the 
Club's featured book of the month as well as alternate selections 
which are available at special members' prices. 

When you want to examine the Club's feature of the month, 
you do nothing. The book will be mailed to you as a regular part 
of your Club service. If you prefer one of the alternate selec- 
tions-or if you want no book at all for that month -you notify 
the Club by returning the convenient card enclosed with each 
Bulletin. 

As a Club member, you agree only to the purchase of four 
books over a two -year period. Considering the many books pub- 
lished annually in your field, there will surely be at least four 
that you would want to own anyway. By joining the Club, you 
save both money and the trouble of searching for the best books. 

MAIL THIS COUPON TODAY 

ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 
582 Princeton Road, Hightstown, New Jersey 08520 

Please enroll me as a member of the Electronics and Control Engi- 
neers' Book Club and send me the two books indicated below. I am 
to receive the higher priced of the two for just $1, and nu first 
selection at the special Club price. Actual postage, plus 250 hai filing 
charge will be added (sales tax, also, if applicable). These book; are 
to be shipped on approval, and I may return them both without cost 
or further obligation. If I decide to keep the books, I agree tc pur- 
chase as few as four additional books (including this first selec lion) 
during the next two years at special Club prices (guaranteed 15% 
discount, often more) . 

Write Code No. of 
bonus book 

here 

Name 

Address 

City 

State 

Write Code No. of 
first selection 

here 

Circle 2 on reader service card 

lip 
E35264 
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In the beginning there was 
±'olded.hornbassre±'lexacousticsuspension. 

And now BIC VENTURI 
For about 40 years, speaker designers 

have been juggling the characteristics they 

wanted from speakers: Compact size, high 

efficiency, high power- handling, and deep 
ranging, pure, clean, gut- reaction bass. 

They tried folded horns:efficient, 
clean, good power -handling, but too 
large for most homes, quite expen- 
sive. They tried the bass reflex: 
Efficient, compact, but limited by 
uneven, one -note bass. Ditto the 
labyrinth,but far less efficient. 

Today's favorite,the acoustic 
suspension: Compact, smooth, 
deep -ranging bass. But inef- 
ficient(requiring costly,high- 
powered amplifiers)and limited 
dynamic range. 

A virtue here,a virtue there 
-- but all with corresponding 
compromises. 

Ironically, the principle 
that combines these objectives 
into one compact cabinet has been 
around for some 180 years: The 
VENTURI principle of fluid motion 
transformation, reapplied in a form 
better suited to acoustics (patents 
pend). Our simplified diagram shows 
how the scientifically formulated VENTURI 
coupled path functions as a step -up trans- 
former. Up to 140 times more bass energy 
comes from the duct than comes directly from 
the woofer. And bass is reinforced broadly 
over the low frequency spectrum, not at a 

single "tuned" frequency. 
The BIC VENTURI coupled path also 

operates as a low pass acoustic filter, 
cleansing harmonics and distortion compo- 
nents from the bass waves. So, the bass not 

only goes down further and is louder, it's 

cleaner and more natural. And requires a 

fraction of amplifier power of other 
speakers of comparable size and performance. 
Yet, even though BIC VENTURIS need less 
amplifier power, they can handle more.This 
new principle eliminates compromises in 

cone, suspension and magnetic design to 

"match" cabinet characteristics. 
Above the woofer, you can see our mid- 

range. To match the exceptional high 
efficiency of the bass section, we had to 

invent a new horn, combining two different 
types of flare, conical and exponential, 
BICONEXTM (pats pend). It provides wide, 

smooth dispersion in both horizontal and 
Circle 3 on reader service card 

vertical planes, so placement in the home 
won't be critical. BICONEX covers the full 
midrange to well beyond 15,000 Hz without 
crossover network interruptions, for 

distortion -free, smooth response. 
Our super tweeter handles just 

a half octave from 15,000 
to over 23,000 Hz. While 
you can't hear single 
frequency tones in that 
range, the accuracy of 
musical "timbre" 
depends uponthose fre- 
quencies being added in 
proper proportion to 

the complex tones you 
do hear. An important 
subtlety. 

Because you hear 
less bass and treble at 
low and moderate levels, 
we built a DYNAMIC TONAL 
COMPENSATION circuit 
(patents pending) 

into the speaker. It 

adjusts speaker frequency response 
as sound pressure output changes, 

automatically. Amplifier "loudness contour" 

controls can't do that. Result: aurally 
"flat" musical reproduction always, regard- 

less of volume control settings. 
Our Formula 2 is the most efficient 

speaker system of its size, yet can be used 

with amplifiers rated up to 75 watts per 
channel! Formula 4 has deeper bass and can 
be used with amplifiers up to 100 watts. 
Formula 6, the most efficient, will handle 

125 watts. The Formula 1, newest and 
smallest model, handles up to 50 watts and 

needs only a few watts input for clean, 
high level sound. Hear them at franchised 
BIC VENTURI dealers. Or write for brochure: 
BRITISH INDUSTRIES CO.,Westbury,N.Y.11590, 
Div.of Avnet,Inc.Canada:C. W. Pointon, Ont. 
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Radio -Electronics..: 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 
More than 65 years of electronics publishing OCTOBER 1974 Vol. 4E No. 10 

BUILD ONE 
OF THESE 

33 Exclusive! SO Decoder 
3 -IC unit offers full -logic and wavematching -all on one 
small circuit board. by Arnold Nichols 

51 40 COSMOS IC Projects For Experimenters 
Part II: Now that we know these IC's work, we can look 
at some practical circuits that put them to work. 
by R. M. Marston 

4- CHANNEL 
STEREO 

H! -FI 

36 CD -4: How It Works 
Up -to- the -minute report on the technical aspects of the 
CD -4 discrete disc for 4- channel playback. by Karl Savon 

39 Many Roads To 4- Channel 
Don't wait till tomorrow. Start your system now. It's 
easy to go from 2- channel stereo to 4- channel sound. 
by Herb Friedman 

42 R -C Coupling In Transistor Amplifiers 
See how R -C circuit coupling is designed into a 
sistor audio circuit. by Mannie Horowitz 

50 4- Channel Software -Who Makes What? 
Special report on availability of 4- channel records and 
tapes. by Harry Maynard 

57 Low Noise Hi -Fi FM 
R -E's contributing high- fidelity editor describes a new 
FCC ruling that changes pre- emphasis and de- emphasis 
standards in FM transmissions. Here's the dope on what 
it means to you. by Len Feldman 

90 4- Channel Record Reviews 
R -E's editorial staff rates 4- channel records for their 
4- channel effectiveness. 

tran- 

GENERAL 4 Look Ahead 
ELECTRONICS Tomorrow's news today. by David Lachenbruch 

26 Appliance Clinic 
Getting replacement parts. by Jack Darr 

62 R -E's Replacement Transistor Directory 
A continuation of this popular feature. This month's 
installment covers 2N4152 to 2N4347. compiled by 
Elizabeth and Robert F. Scott 

TELEVISION 54 11 Ways To Use Your Vectorscope 
Troubleshooting a color television set can be simple, if 
you have a vectorscope and know how to use it. 
by Robert G. Middleton 

60 Step -By -Step Troubleshooting Charts 
Horizontal output stages of an RCA CTC35A can be 
tricky. See how to fix them -fast. by Stan Prentiss 

69 Service Clinic 
Fake faults in fine flybacks. by Jack Darr 

72 Reader Questions 
R -E's service editor solves reader problems. 

96 Equipment Report 
Triplett 615 maintenance tester 

97 Equipment Report 
Simpson 360 digital vom 

99 Equipment Report 
Telematic TV tuner substitution box 

DEPARTMENTS 116 Advertising Index 
106 Books 
104 Circuits 

16 Letters 
6 New & Timely 

87 New Literature 
82 New Products 

107 Next Month 
119 Reader Service Card 
102 Try This 

ON THE COVER 
This tiny PC board is an advanced 
SQ decoder you can build fDr less 
than $40.00. Circuits and :ill you 
need are in the article beginning on 
page 33. 

-0 15V 

- 
JTPUT 

TO P1195 

8,9,1.2.4..D13 

EXPERIMENT WITH COSMOS IC's. You'll 
learn how to use this "bounce-less- switch 
in Part II of Marston's "40 COSMOS IC 
Projects." For retails on this and o her use- 
ful and interesting circuits ... turn tc page 51 

Hugo Gernsback (1884 -1967) founder 
M. Harvey Gernsback 

editor -in -chief and publisher 
Larry Steckler, CET, editor 
Robert F. Scott, W2PWG, CET technic al editor 
Arthur Kleiman, associate editor 
Jack Darr, CET, service editor 
I. Queen, editorial associate 
Leonard Feldman 

contributing high -fidelity editor 
David Lachenbruch, contributing editor 
Barbara Schwartz, editorial assistant 
Vincent P. Cicenia, production manager 
Sarah Martin, production assistant 
Harriet I. Matysko, circulation direct yr 
Arline R. Bailey, advertising coordinator 

Cover photograph by Walter Herstatt 
Cover design by Louis G. Rubsamen 

Radio -Electronics is indexed in Ap 
plied Science & Technology Inde r : 
and Readers Guide to Periodical A9C )e 
Literature. 

Radio -Electronics, Published monthllr be Gerns- 
back Publications, Inc., 200 Park Aveme South, 
New York City 10003. Second -class poslege paid 
at New York, N.Y. and additional mailin!o offices. 
One -year subscription rate: U.S.A., U.S. posses- 
sions and Canada, $8.75. Pan -American countries, 
$10.25. Other countries, $10.75. Ssgh copies 
75c 10 1974 by Gernsback Publications, Inc. All 
rights reserved. Printed in U.S.A. 

Subscription Service: Mail all subscriptioi orders, 
changes, correspondence and Postmaste Notices 
of undelivered copies (Form 3579) tc Radio - 
Electronics Subscription Service, Boulder, Colo. 
80302. 

A stamped self- addressed envelope must ac- 
company all submitted manuscripts anc ,or art- 
work or photographs if their return is desired 
should they be rejected. We disclaim any re- 
sponsibility for the loss or damage of mac Jscripts 
and /or artwork or photographs while in our 
possession or otherwise. 

As a service to readers, Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scient tic and 
technological developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics 
disclaims any responsibility for the safe and proper functioning of reader -built projects based upon or from plans or information published in this magazine. 
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looking ahead 

Projection TV boom? 

Big -as -life and bigger -than- 
life color TV pictures may be- 
come the next major trend in 
top -of- the -line receivers. 
Advent Corporation's giant - 
screen VideoBeam home 
color projection system (R -E, 
May 1974) was warmly re- 
ceived by dealers attending 
the Consumer Electronics 
Show in Chicago, despite its 
$2495 retail price tag, and 750 
retailers have applied for fran- 
chises to sell it. 

But Video Beam (see "Video - 
Beam Projection Color Re- 
ceiver," Radio -Electronics, 
May 1974) may be only the 
first in a family of mammoth - 
screen home TV sets. At least 
three others are in the works, 
one of them scheduled for in- 
troduction by next spring. 
Meanwhile, Advent's three - 
projection -tube set is in pro- 
duction, and about 200 have 
already been delivered. By 
year's end Advent says it will 
be producing at a 10,000 -a- 
year rate at its Cambridge, 
Mass. plant. 

A new projection TV sys- 
tem, which can provide pic- 
tures as large as VideoBeam's 
4' /4 -by -52/3 feet was unveiled 
at the Consumer Electronics 
Show. Developed by three 
New York inventors who call 
themselves Shannon Corn - 
munications, its heart is a 

computer- designed system of 
five plastic lenses designed 
to be coupled to the screen 
of a portable color set. As 
demonstrated, using a 12 -inch 
Sony as the light source, the 
picture wasn't as bright as 
Advent's, but satisfactory for 
viewing in a darkened room. 

Shannon Communications 
says its color TV projection 
system could easily be re- 
tailed at less than $900, in- 
cluding the TV set and the 
curved, reflective screen. 
Shannon says the projection 
set could be "convertible" - 
that is, the portable could be 
used as a direct -view conven- 
tional set, or, with the lens 
system attached, as a projec- 
tor. The set must be equipped 
with a switch t'o invert the pic- 

ture for projection. Shannon 
also suggests that the bright- 
ness of its projected picture 
could be stepped up through 
the use of higher voltage and 
a picture tube modified for 
projection. 

There currently are no 
plans for production of the 
Shannon system, but several 
American, Japanese and Eur- 
opean television manufactur- 
ers are said to be interested. 

The next home TV projector 
on the market could be a con- 
sumer version of Sony's in- 
dustrial- educational system 
now sold as an adjunct to its 
videocassette recorder. Un- 
like Sony's existing projector, 
the consumer version is ex- 
pected to be a single furniture 
unit, combining screen and 
projector, the latter swinging 
outwards to provide the 
proper throw distance. Sony's 
home unit is expected to have 
a smaller screen than the 
Advent and Shannon systems 
-somewhere between 30 and 
40 inches in diagonal mea- 
surement. Like Shannon, Sony 
uses a color set as light and 
picture source. 

General Electric, too, is ex- 
ploring home projection color 
systems. The basis of its de- 
velopment is its super- bright 
Light -Valve projector, already 
on the market for non -con- 
sumer uses. It uses an elec- 
tron gun to modulate a layer 
of oil, an external light source 
(Xenon bulb) supplying the 
beam which is refracted by 
the oil ripples. GE's projector 
currently sells for $44,000, 
and obviously there must be 
a lot of cost -cutting before 
it can come within the range 
of the family pocketbook. 

One factor in the new wave 
of projection TV fever is the 
widespread anticipation of 
the home videotape recorder 
and videodisc player. What 
better way to see your elec- 
tronic home movies or re- 
corded feature films than on 
the giant screen? 

How "new" is projection 
TV? About as old as television 
itself. During the first three 
years of post -World War Il 

TV receiver sales, the Ameri- 
can public bought 40,000 

black- and -white television 
projection sets. 

Counting the quads 

The library of four -channel 
records is gradually building, 
and by mid -1974 it had 
reached the total of 771 dif- 
ferent LP's -unfortunately re- 
corded in three different 
quadriphonic systems. The 
leader, in number of titles, is 
the QS or "regular matrix" 
system, with 341 discs avail- 
able. A close second is the 
SQ matrix system with about 
300, followed by the CD -4 or 
"Quadradisc" discrete sys- 
tem with 130 records. How- 
ever, there's a scarcity of top 
pop albums in quad. Of Bill- 
board's July 20 listing of the 
200 biggest -selling LP's, only 
19 are shown as being avail- 
able in any quad format. 
Eleven of the 200 albums have 
been recorded in SO, seven 
in CD -4, one in QS. 

Quick-on 

Exit instant -on, enter quick - 
on. Most TV manufacturers 
having given up picture tube 
pre- heating systems as a con- 
tribution toward alleviating 
the energy crisis, they're now 
in a race to employ new pic- 
ture tubes which accomplish 
much of the same results 
without the power consump- 
tion. Philips of the Nether- 
lands developed the first such 
tube, and tube makers Syl- 
vania, Westinghouse, Sony, 
Matsushita, Hitachi and To- 
shiba have all announced 
development of new cathode 
and heater systems which 
bring in the picture four to 
six seconds after the set is 
turned on. The systems differ, 
but most of them invoke new 
faster -heating cathode ma- 
terials and smaller cathodes. 
Because the new cathodes 
are easier to heat, some of 
them require less power, add- 
ing to the energy savings. The 
first sets with quick -on prob- 
ably will show up before the 
end of this year. 

A few television manufac- 
turers, however, cite the fact 

that pre- heating systems for 
solid -state sets consume less 
power than a Christmas tree 
bulb and pooh -pooh the 
amount of energy- saving in- 
volved in discontinuing the 
valuable instant -warmup sys- 
tem-so even among the new 
TV models you'll find some 
sets with instant -on. 

Who's who in TV 

Zenith is the biggest -selling 
brand in both color and mon- 
ochrome television, according 
to a survey by the trade pub- 
lication Television Digest with 
Consumer Electronics. Cov- 
ering the 1974 model year 
(July 1, 1973 -June 30, 1974), 
the survey gave these esti- 
mates of each major brand's 
share of the color TV market: 
Zenith 23.75 %, RCA 20.5 %, 
Sears 7.5 %, Magnavox and 
Quasar (formerly Motorola) 
6.75% each, General Electric 
6 %, Sylvania and Sony 5% 
each, Admiral 3.5 %. 

In monochrome, Zenith was 
on top with 17.75 %, followed 
by RCA with 12 %, General 
Electric 11.9 °ró, Sears 8.8 %, 
Panasonic 7.75 %, Quasar - 
Motorola 6 %, Admiral 5 %, 
Philco -Ford 4.3 %, Sony 
3.15 %. Television Digest em- 
phasizes that the figures may 
not be exact, since they're 
based on estimates made by 
television manufacturers who 
are asked to appraise their 
competitors' -not their own - 
market shares. Most TV manu- 
facturers keep their own sales 
figures a very dark secret. 

Admiral is sold 

One of the oldest names in 

television, Admiral Corpora- 
tion, has been sold to Rock- 
well International Corp., a 

multifaceted firm in such di- 
verse businesses as space 
science, tools and semicon- 
ductors. The Admiral brand 
name will be retained, with in- 
creased emphasis on both 
technology and marketing. 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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The newMallory 
CA3 Intrusion Alarm. 

Standby, instant and 
delay alarm settings. connection. 

Reliable. 
Remote on /off locksw4tch 

Outlet for remote 
lamp, bell, horn or 
siren- energized 
when detection 
occurs. 

Panic button 
connections. 

On /off switch for built -in 
two- minute horn. 

Closed r 'rcuit wired 
perimeif :r connection. r 

r 

r 
Knob control for 
slow or fast 

IY response to 
movement. 

a. M 
P 

(And inconspicuous) 
This area -and -perimeter device creates and trans- 
mits an ultrasonic wavelength field for detection up 
to a distance of 20 feet. And because of its modern 
design and walnut -grain finish, the CA3 is attractive 
and inconspicuous enough to pass as a radio or 
stereo tuner. 

Virtually any movement by an intruder (or a break 
in the perimeter circuit) activates the built -in horn 
and the remote outlet for two minutes. An automatic 

MALLORY 
MALLORY 

reset handles the possibility of a new or renewed 
intrusion. Ana special CA3 circuitry guards against 
false alaïrr.s, from line transients and insects. A 
variety of c :mpanion indoor or outdoor accessory 
devices is ailable. 

The ME!lory CA3 Ultrasonic Intrusion Alarm. 
From trs manufacturer of the most complete line 
of do -j- yourself security products. Another sound 
reason to see your Mallory distributor today. 

DISTRIBUTOR PRODUCTS COMPANY 
Indiana 1[3206; T(kpoon(: 317-2OI.Ii01 

UAATAPE Resistors Stmrcnductors SONALERT Switches Timing Devices and Motors 

DURACELL' DURATA pE,, and SDNALERT'. are regisferec rax arks of P. R Mallory d Co Inc. 

a (livitiirrn of P. H. MALLORY 
Iles,/ 12144, Ind Ian*swills. 

Batteries Capacitors Controls Security Products D 

www.americanradiohistory.com

www.americanradiohistory.com


new e timely 

Largest magnetic bubble memory 
devised by Bell Laboratories 

A new bubble memory has been de- 
veloped by Bell Lab scientists. The new 
memory measures only 3.75 inches long, 
1.75 inches wide and 0.2 inch thick and 
can store a half million bits of informa- 
tion. The memory has an average ac- 
cess rate of 2.7 µs, a data rate of 
700,000 bits -per- second and a read - 
error rate of less than one error in 630 
billion read operations. 

Magnetic bubbles are minute mag- 
netized areas only one -sixteenth the 
diameter of a human hair, located in 
thin films of crystalline magnetic ma- 
terial. These "bubbles" can be created, 
erased and moved about electronically 
to perform the same functions that are 
performed by magnetic core or semi- 
conductor memories. The new magnetic 
bubble technology may be able to re- 
duce the size and power requirements 
of computer mass memories while in- 
creasing their reliability. 

Super- capacity waveguide system 
started in northern New Jersey 

The first link of what will be an entirely 
new type of super- capacity transmission 
system is now under construction in Mor- 
ris County, New Jersey. The new system 
is capable of handling a minimum of a 

quarter million telephone calls simul- 

taneously or its equivalent in data trans- 
mission or television programming. It 
will extend 81/2 miles from the AT&T 
Long Lines office at Roxbury Township 
to Washington Township and will be 
used to evaluate construction techniques 
and transmission characteristics. 

The new system uses a 2.5 -inch hol- 
low waveguide tube with a frequency 
range of 40 to 110 gigahertz. This is a 
greater bandwidth than all the combined 
radio frequencies now authorized for 
common carrier use. The wavelengths 
at these frequencies are so short -7.5 
mm at 40 gHz and 2.7 mm at 110 gHz 
-that they are more conveniently and 
commonly referred to as millimeter 
waves. 

The new 8 -mile stretch, which will be 
extended to 20 miles in 1975, is the 
first step in a program that envisions 
tripling the capacity of the Bell inter- 
state network in the next ten years. 
Since telephone calls alone are increas- 
ing 12% annually, this capacity will be 
necessary. 

The new waveguide is being manufac- 
tured by Western Electric to standards 
of accuracy far beyond any previously 
used in waveguide construction. It is 
expected that amplification will be re- 
quired only every 25 miles along the 
line. 

Improved FM broadcasts permitted 
The FCC has informed Dolby Labs 

that FM stations are free to use a com- 
bination of Dolby B -Type noise reduc- 
tion and reduced pre- emphasis -25 -µs 
instead of 75 -as. It will not be necessary 
for the station to inform the FCC of the 
changeover to 25 -µs. 

Broadcast engineers have favored a 
reduced pre- emphasis of the high fre- 
quencies as one. means of reducing the 
danger of overmodulation. But the 75 -as 
de- emphasis of present FM receivers 
would cut the high frequencies too 
much when 25 -as pre- emphasis trans- 
missions were received. 

The Dolby B -Type noise reduction 
compensates for this high- frequency 
loss. Dolby B -Type transmissions are 
received on receivers with 75 -as de- 
emphasis with somewhat more high 
frequency content than conventional 
signals. Thus, the reduction in pre - 
emphasis due to the 25 -µs time constant 
brings the program into normal fre- 
quency balance on such receivers, with 
the possible additional advantages of 
a decrease in high- frequency distortion 
and an increase in program level. 

Listeners with receivers equipped 
with the 25 -as de- emphasis and B -Type 
noise reduction obtain four benefits; an 

improved signal -to -noise ratio, full dy- 
namic program range -even at high 
frequencies, better reception in weak - 
signal areas and reduced likelihood of 
interference. 

Dr. Alfred N. Goldsmith 
is dead at age 86 

World- renowned scientist, engineer 
and inventor Alfred N. Goldsmith died 
July 1 at St. Petersburg, FL. He was a 
pioneer and prolific inventor in the fields 
of radio and television, medical electron- 
ics, sound motion pictures and other 
areas of electronics. 

Dr. Goldsmith received his B.S. degree 
from City College of New York in 1907 
and his Ph.D from Columbia in 1911. 
Starting as an instructor at CCNY in 
1907, he became a consulting engineer 
for General Electric in 1915 and direc- 
tor of research for Marconi in 1917. In 
1919, when Marconi merged with RCA, 
he became the first director of research 
of RCA. At the time of his death, he was 
senior technical advisor and honorary 
vice president of RCA. 

In 1920, his work made possible the 
first radio with a built -in speaker and 
two -knob control as well as the first com- 
mercial radio -phonograph. In television, 
he proposed a picture tube with colored 
phosphor dots and a perforated plate. 
This was the basic idea of the present, 
almost universal shadow -mask tube. 

Dr. Goldsmith was a co- founder di- 
rector and life member of the Institute 
of Radio Engineers and he served as its 

president in 1928. He was editor, editor 
emeritus and director of the IRE since 
its founding in 1912. He was a Fellow of 
the AIEE till its merger with the IRE and 
became a fellow, editor emeritus and 
director of the IEEE. 

Dr. Goldsmith was also a fellow of the 
American Physical Society, the American 
Association for the Advancement of Sci- 
ence, the Acoustical Society of America, 
the Optical Society of America and the 
International College of Surgeons, and 

eunrinueu un page ,c 
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THE 3- letter word for television antenna syst 

JFD R 

INDOOR TELEVISION ANTENNAS 

OUTDOOR TELEVISION ANTENNAS TELEVISION ACCESSORIES; 

JFD is the way more dealers, installers, and distributors are spelling 
television antennas these days. 
For good reason. 

OUTDOOR TV ANTENNAS 
They know that JFD antennas assure best possible performance -in color and black- and -whi`e 
chanrels (2 to 33). Because only JFD combines the super -sensitive log periodic concept with 
capacitor coupled dipole design. All of the elements (not just some as in other antennas) wor< toçe 
laser sharp picture brilliance. o 

And you can select from a complete line of models to suit every reception (and budget) neec. 

INDOOR TV ANTENNAS 
You can also look to JFD for the broadest selection of indoor antennas: Top -of- the -set, behind -tfie 
in tf,e set, O.E.M.... we got them. Made right, packaged right, priced right. 

TV ACCESSORIES 
To de fiver picture -perfect reception to the set, team up your JFD antenna with any of the many JF 
accessories: arrplifiers, splitters, couplers, transformers, mourts, masts, standoffs, hardware or wi -e 
for superior results. 

THE LINE OF PROFIT -ABILITY 
Only JFD can hand you a line like this -the line of proved performance and profit -ability. 
Take our word tar it. 

The Best Reception Starts with A JFD Antenna. 

JFD 
JFD ELECTRONICS CORPORATION 

A RIKER- MAXSON SUBSIDIARY 
1462 62 STREET, BROOKLYN, NEW YORK 11219 

JFD INTERNATIONAL, 2200 SHAMES DRIVE, WESTBURY, N.Y. 11590/JFD CANADA LTD., ONTARIO, C ;NACA 
212/256 -9000 

ri 4 on S 
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Ever wonder why no 
other TV /Audio home 
study school puts its 

prices in its ads? 
Maybe it's because they can't match this value! 
No other school gives you complete 
TV /Audio service training with a 
big screen 25" diagonal color set and 
all the electronic instruments you 
need for under $1000. Or gives you a 
choice of five ways to learn, starting 

You pay less because NRI passes 

its savings on to its students. 
NRI pays no salesmen. We buy no outside "hobby 
kits" for our experiments or training kits. NRI 
designs its own instruments and TV sets ... to 
give you great performance plus real training that 
you can put to practical use. The result is lower 
tuition rates and exclusive extras, like including 
a console TV cabinet (a $140 extra from 
other schools) . 

Nearly 1 million students have 

come to NRI for home training. 
Home study isn't a sideline with NRI. We've been 
its innovating leader for 60 years. Nearly one 
million students have enrolled in our many career 
courses. NRI is one of the few home study 
schools with a full -time staff of engineers, 
authors and editors to help you with any problem. 
NRI graduates will tell you : you can pay more, 
but you can't buy better training. 

as low as $312 ... with convenient, 
inexpensive time payment plans. 
( Check the difference in interest 
rates alone ! ) NRI quotes its prices 
because we believe you get the top 
educational value from NRI. 

15 Electronic courses available... 
including digital computer training 
and complete communications. 
Send for the free NRI electronics catalog and 
check out the full spectrum of courses available, 
including Color TV, FCC Licensing, Complete 
Communications Electronics, Computer 
Electronics, Marine and Aircraft Electronics, 
Mobile Communications, etc. 

`° Mail the card for your 
Free NRI catalog. 
No salesman will call. 

AVAILABLE UNDER GI BILL 
Check the GI Bill Box on the card for information. 

NRI NRI SCHOOLS 
R1 IA McGraw -Hill Continuing Education Center 

3939 Wisconsin Avenue. 4 Washington. D.C. 20016 
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good with 7 kits ... $312 
Or low monthly terms 

A basic TV /Audio Servicing Course including 7 training .. 
kits for your experiments. You build your own solid -state -J. radio, solid -state volt- ohmmeter, and experimental elec- 4; 
tronics lab. Includes 65 bite -size lessons (16 on color TV), ' 
15 special reference texts with hundreds of servicing short 
cuts, tips on setting up your own business, etc. This coin- fP'4 .4 I 'F` 

TV, FM multiplex receivers, public address systems, an- c 

pletely up -to -date course covers black & white and color 

tennas, radios, tube, transistor and solid -state circuits. 4 

better ...with 11 kits 
and B/W TV ... $425 

Or low monthly terms 
A complete course in B &W and Color TV Servicing, includ- 
ing 65 lessons (16 on color TV), 15 special reference texts 
and 11 training kits. Kits you build include your own solid - 
state radio, solid -state volt- ohmmeter, experimental elec- 
tronics lab, plus a 12" diagonal solid -state black & white 
portable TV ... to build and use. At each assembly stage, 
you learn the theory and the application of that theory in 
the trouble- shooting of typical solid -state TV sets. 

better yet with 12 kits 
and 19" diag. Color TV... $695 

Ur loo monthly terms 

The same basic 65 lessons and reference texts as before, 
plus kits and experiments to build a superb solid -state 19" 
diagonal color TV receiver ... complete with rich wood - 
grain cabinet, and engineered specifically for training by 
NRI's own engineers and instructors. This handsome set 
was designed from the chassis up to give you a thorough 
understanding of circuitry and professional trouble- shoot- 
ing techniques. You build your own solid -state radio, solid - 
state volt -ohmmeter, and experimental electronics lab. 

best ...with 14 kits and 25" diagonal Color TV... $99 
The ultimate home training in Color TV /Audio 
servicing with 65 bite -sized lessons, 15 reference 
texts, and 14 training kits ... including kits to 
build a 25" diagonal Color TV, complete with hand- 
some woodgrain console cabinet; a wide band, 
solid -state, triggered sweep, service type 5" oscillo- 
scope; TV pattern generator ; digital multimeter, 
solid -state radio, and experimental electronics lab. 

This Master course combines theory with prac- 
tice in fascinating laboratory units. Unlike "hobby 
kits ", the NRI color TV was designed with exclu- 
sive "discovery" stages for experimentation and 
learning. Building the set will give you the con- 
fidence and ability to service any color TV set on 
the market. And you'll have a magnificent set for 
years of trouble free performance. 

'i 
Or low monthly term, 

Plus Advanced Pro Color... $535 Or low monthly terms 
An advanced Color TV Servicing Course for experienced tech- 
nicians. 18 color lessons, 5 new "Shop Manuals ", and the NRI 19" 
diagonal solid -state Color TV set are included. 

11 
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new t I I1CICO/i(iFiUC(/ from page 6) Y 

was president of the Society of Motion 
Picture Engineers in 1932. 

He was an honorary member of the 
Radio Club of America, the Radio Soci- 
ety of Great Britain, the Royal Society 
of Arts, the International Committee of 
Radio Telegraphy (France), the Academy 
of Motion Picture Arts and Sciences, the 
Society of Motion Picture and Television 
Engineers and the Institution of Radio 
Engineers (Australia). 

He was the recipient of numerous 
awards and honors, including three from 
the IRE alone. 

Sister Mary Benita Carey, WN2UQI 
is Hugo Gernsback Award winner 

Winner of the third 1974 Hugo Gerns- 
back Scholarship Award -a $125 grant 
made annually to an outstanding student 
in each of eight leading electronics 
home -study schools -is Sister Mary 
Benita Carey, enrolled as a student at 
NRI. Born in Brooklyn, NY, she lost both 
her parents within 13 months of each 
other, before her 17th birthday. She then 
worked as a private secretary and did 
some semi -executive work for an insur- 
ance company. 

In 1950, she entered the Community 
of Parish Visitors of Mary Immaculate, 
a group of contemplative- missionary 
sisters who visit homes, give religious 
counsel and work with families, individ- 
uals and groups. She has been en- 
gaged in the Bedford -Stuyvesant sec- 
tion of Brooklyn and helped supervise 
a program for underprivileged children. 

needs and activities intervened and it 
was 1973 before she was able to take 
it up seriously, studying on her own 
from available books. She had difficulty 
working alone - particularly in code 
practise - and dropped a note to the 
ARRL with one of her orders for books, 
asking if there were any nearby ama- 
teurs. The League sent her a list of 
Brooklyn radio clubs and she soon 
learned that classes were being held in 
the Hall of Science in Flushing, nearby. 

After two semesters, she passed the 
amateur examination and is now 
WN2UQI. Meanwhile she had registered 
for the Amateur Radio Operating course 
with the National Radio Institute (NRI.) 

Sister Mary intends to continue her 
study of electronics and hopes shortly 
to become a member in the International 
Missionary Radio Association (IMRA) 
network, as an extension of her mis- 
sionary apostolate and to be of service 
to the broad community. 

A second prize in the third 1974, 
Hugo Gernsback Scholarship Award -a 
volt- ohm -milliammeter offered by RCA 

Sister Mary Benita 

Sister Mary had long been interested 
in radio and thought of studying it as 
early as the crystal -set days. Other 

Allen T. Poland, Jr. 

to the runner -up in the contest -is be- 
ing awarded to NRI student Allen T. 
Poland, Jr. A Virginian, he graduated 
from Piedmont High School in 1953 
and enlisted in the United States Army, 
serving 26 months in southern Germany. 
Becoming interested in electronics, he 
obtained his Conditional Class amateur 
license K8AXW and its German equival- 
ent DL4TPO. 

Now married, with two children, he 
lives in Keyser, WV. Soon after marry- 
ing, Allen decided to study electronics 
systematically to improve his knowledge 
and skills. He completed a two -year 
course in Electronics Fundamentals, a 

one -year course in Communications 
Electronics and a one -year course in 
Solid -State Electronics from RCA Insti- 
tutes. Studying specialized material on 
communications and broadcast en- 
gineering. including a course from the 
Grantham School of Electronics, he ob- 

tained his Amateur Extra Class and the 
First Class Radiotelephone licenses. In 
addition, he completed a three -year 
course in advanced electronics at the 
Mineral County Vocational Center and 
is at present enrolled with NRI, taking 
the NRI Master Course in Electronics 
Technology. 

Now employed with the Westvaco 
Corp. as a power -house operator, Allen 
plans to take the NRI course in radar 
and take the Certified Electronic Tech- 
nician (CET) examinations. 

Satellites to unify Earth? 

A "quantum jump" in the use of the 
telephone and related instruments due 
to the increasing number of communi- 
cations satellites and the lower cost of 
communication resulting from this 
may initiate a revolution in our way of 
life as great as or greater than that 
resulting from the invention of printing. 
This is the opinion of Robert Jastrow, 
director of NASA's Institute of Space 
Studies. 

He looks back to the middle '60s 
when overseas telephone costs dropped 
with the beginning of satellite opera- 
tion. This caused a jump in overseas 
calls from less than 10 million in 1965 
to more than 60 million in 1973. He 
notes that 1974 and 1975 will see five 
more satellites in operation than at the 
beginning of 1974. This suggests, he 
says, that the curve of overseas calls, 
already rising sharply and is likely to 
become almost vertical, and that by 1980 
the United States may place a billion 
overseas calls per year, with the cost of 
a call to Tokyo by color TV," within 
every businessman's budget. 

Among the results: People will be 
able to live where they please and "go 
to work" by Picturephone (color, at 
that!). School can also come to the 
home: "... every house can be trans- 
formed into an office, a theater or a 

classroom by pressing a few buttons." 
Jastrow quotes Arthur C. Clarke, sci- 

ence fictionist, scientist and originator 
of the idea of a communications satel- 
lite network (in a paper published in 

1945). Clarke sees a "slow but irresistible 
decentralization of mankind" and sug- 
gests that "Megalopolis may soon go 
the way of the dinosaur." 

With the sharp increase in interna- 
tional communication, another irresist- 
ible consequence may be the 
development of a common world lan- 
guage (Chinese, with 800 million ad- 
herents and English, with 330 million, 
are mentioned as competitors). Even 

(continued on page 14) 
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THIS IS A PROGRAM PANEL. WITH IT YOU CAN 
MAKE BICTM PROGRAMMED TURNTABLES DO THING'; 

NO TURNTABLE HAS EVER DONE BEFORE. 
The BIC 980 and 960, like many fine turnt, :bles, use 

a belt drive system. 
What's unusual, however, is that BIC turnt l.bles can 

be programmed to play a single side as many as °ì times... 
or to play as many as 6 records in series. 'Til ncv .. no belt - 
drive turntable has been able to do that. 

How it works 
The program lever (second from the bottom in the 

picture at left) gives you 22 possible ways to ,ay your 
records in manual and automatic modes. 

By moving the lever to "MAN ", the turntable is turned 
on and can be operated as a manual unit. 

By moving the lever to "1 ", and tapping he cycle 
button lightly, one record can be played fully auto: natically. 

By moving the lever to 2, 3, 4, 5 or 6, you c m play a 
single record 2, 3, 4, 5 or 6 times. 

And this same program lever controls mutt ple play. 
If, fór example, you want to play 2 records, si nply put 
them on the spindle and move the lever to "2 ". Or nove the 
lever to "3" and the second record will repeat :nce. Or 
move it to "4" and the second record will repeat tv ice. And 
so on, and so forth. 

Must be seen to be appreciated 
This program system is news all by itself. G it it's far 

from the whole story. 
The BIC tone arm has features found on :no other 

tone arm. 
The BIC motor is a major improvement ova r motors 

in other belt and idler drive turntables. 
But features aside, what's truly worth close scrutiny 

is how all these new ideas are welded into a erfectly 
balanced system which performs impeccably. 

Well send you more information about the 980 and 
960 if you write to: 

Andrew Stephens, Dept. 10D 
British Industries Co., Westbury, L.I. 11590_ 
But you really must examine them, touch them and 

compare them, to appreciate their fundamental ell cellence. 
After you've looked them over at your BIC dealer's (the 
leading audio specialist in your area) we think you'll be 
impressed. 

This is the 980 with solid state speed control 
and strobe. About $200. 
The 960 is identical except 
for these two features. 
About $150. 

I 

® 1974 British Industries Co. A division of Avnet Inc. 

Circle 5 on reader service card 
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THE 

PROBLEM 
SOLVER 

DC300A 
This is the totally new commercial 

super amp that is going to make your sound 
installations easier and your bank account 
fatter. It is the only dual channel high power 
low distortion amp specifically designed for 
portable and house systems, with the 
features you need. 

The DC300A is rated at 150 watts per 
channel continuous into 8 ohms, 300 w /ch 
continuous into 4 ohms (both channels 
driven) or 500 watts continuous into 2.5 
ohms (single channel driven). Each channel 
has eight 150 -watt output transistors! For 
600 watts continuous 8 -ohm output, it con- 
verts easily to a mono amp, so you can drive 
a 70 -volt line directly without a matching 
transformer. 

With separate level controls and cir- 
cuitry for each channel, the DC300A is 
almost two amps in one. Great for bi- amping 
or for driving two separate systems. 

The exclusive new DC300A output 
protection circuitry practically eliminates 
servicing. Even better, it can drive any 
speaker load, resistive or even totally re- 
active, with no protection spikes, thumps or 
flyback pulses. 

A fantastic new IC front end sets new 
world's records for low distortion and noise. 
Stringent factory testing brings you one 
step closer to install- and -forget field de- 
pendability. The price is under $700, and as 
two amps in one, it will probably give you a 
surprising cost -break on your next multiple 
amp system. 

To discuss your special application or 
request detailed technical data, phone 
(219) 294 -5571 or write CROWN, Box 
1000, Elkhart, Ind. 46514. 

cp crown 
MADE ONLY IN AMERICA 

Circle 6 on reader service card 

new t I ontinued from page 12) 

more drastic developments such as a 
single global society are envisioned 
for the far future. 

Police and taxi communications 
cooperate in New York crime alert 

A New York taxi driver, Ashton L. 
Smith, was recently honored by the New 
York City Police Department for the 
part he played in bringing police aid 
quickly to a shoot -out. As a Minuteman, 

CIR.C 
SAFET 

NEW YORK CABBY, Mr. Ashton L. Smith. 
at the wheel of his radio -equipped taxi. 

he was instrumental in turning in an 
alarm that may have saved a life. The 
Minutemen are made up of more than 
300 taxi drivers from several fleets who 
have joined together for radio dispatch- 
ing and street crime reporting. 

Mr. Smith, returning to his cab from 
a lunch break about midnight last May 
9th, heard shots and saw two Housing 
Authority patrolmen pursuing a man 
with a gun. He reported to his dis- 
patcher that a man had been wounded 
and that help was needed. Squad cars 
were on the scene in less than five 
minutes. 

The cabs are equipped with a special 
two -way radio, the RCA Voice -PLUS, 
which besides transmitting and receiv- 
ing conventional voice conversations, 
can send a message in digital code at 
the touch of a hidden switch. The coded 
alarm, with the cab's identifying num- 
ber, is received by the dispatcher. He 
can then determine the cab's general 
location from the log of its previous 
calls and send help. Besides reaching 
the police, according to a Minuteman 
spokesman, a "cab driver in trouble" 
radio report is heard by other drivers 
and may bring several cabs to the 
trouble scene. R -E 

Radio-Electronics is published by Gerns- 
back Publications, Inc. 200 Park Ave. S. 

New York, N.Y. 10003 (212) 777 -6400 
President: M. Harvey Gernsback 
Secretary: Bertina Baer 

ADVERTISING SALES 
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Stanley Levitan, Eastern Safes Mgr. 
Radio -Electronics 
200 Park Ave. South 
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(212) 777 -6400 
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Ralph Bergen 
The Ralph Bergen Co 
6319 N. Central Ave. 
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(312) 792 -3646 
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Jay Eisenberg 
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8560 Sunset Blvd., 
Suite 601, 
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(213) 659 -3810 
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1485 Bayshore Blvd., Box 140 

San Francisco, Calif. 94124 
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Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 
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tice 
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I 
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MARK TEN B, 
THE GAS SAVING, PLUG SAVIN r 
TitlE-UP SAVING, ELECTRONIC 

IGNITION FROM DELTA. 
NOW AS LOW AS $49.95. 

Years of -esting 
and use by race 
car drivers n all 
categories have 
p-cven Delta's 
Mark Ten B the 
most advanced 
ignition system 
on the market today. 

Prove it tp yourself. Give you car vr0000ml 
' Aith a Mark Ten B Capacitive Discharge Igni- 
tion System under the hood of your car great 
things will happen ...like reducing costly 
tune -ups by as much as 75°ío. Further, you get 
better all -weather starts, quicker acceleration 
and better mileage. 

Many operational problems caused by 
em ssion ccntrol devices, poor manifolding or 
improper fuel mixtures disappear. Delta's 
Mark Ten E even improves the performance 
of brand -new factory installed electronic 
ign Lions (C irysler and Ford). Factory systems 
merely eliminate points and condenser, but 
the Delta Nark Ten B combines the advan- 
tages of capacitive discharge with solid state 

electronics 
give -eal c 

formance a 
it crees: 

energ 
Are you a di 
it -yon rsel-e 

Build your o 
Mark Ten B 

available in bw -co 
kit form. Or, if you prei- 

get the complete ready -to- ins-. 
unit. Either way, you can install 

yourself in minutes with no rewiring, er.a 
over Chrysler and Ford systems. 

Mai the coupon today and discove- 
enjoy happy motoring with Delta's Mark LI. 
B. The do- it- yourselfer's dream that real 
pays off. 

DELTA PRODUCTS In 
Grand Junc -ion. Co b. 815C P.O. Box 1147. Dept. RE 

303 -242 -9000 

o 

d 
d 

n 
s 

I I 

it 
n 

Please send me free literature. 
Enclosed is $ Ship ppd. Ship C.O.D. Please send: Mark Ten B ae,sem- 
bled @ $64.95 ppd. Mark Ten B Kit @ $49.95 ppd. (12 volt negative ground only) .. Stan- 
dard Mark Ten assembled, @ $49.95 ppd. 6 Volt: Neg. Ground Only 12 Volt: Specify 

Pos. Ground Neg. Ground Standard Mark Ten Deltakit° @ $34.95 ppd. 
(12 Vo t Positive or Negative Ground Only) 

Car Year 

Name 

Address 

City /State 

Make 

Circle lO rni reader service card 

Zip 
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letters 

CAUGHT YOU 
In reference to Waller Scott's article 

(Electronic Casino, Radio -Electronics, 
March 1974). 

In the case of the roulette wheel, use 
a counter, a 7493 4 -bit binary counter 
and a 7473 Dual JK flip flop instead of 
the shift register, along with three 4 -to 
16 -line decoders (74154). This reduces 
package count from 20 to 6 and elimi- 
nates the need for preset and recycle 
components. The first four flip flops are 
used to select one of 16 outputs per de- 
coder, while the last two are -gated (inside 
the decoders) to select one of three de- 
coders. The number "39" output line is 
then returned to reset the counter to "00." 
Provisions are made so that in the event 
of a disallowed count ( "40" through 
"46 "), the counter will be reset as soon 
as the last two flip flops go high. Thus 
the counter can lose at most 7 counts 
(about 70 ms at 100 Hz) and will begin 
again at "00." Since in this case an 
active output is low rather than high, a 
non -inverting buffer -driver should be 
used, such as a 7417. 

ROULETTE WHEEL 

CLOCK 
100Hz 

1/4 

7400 

1/4 1/4 1/4 
7493 7493 7493 

-Q 2 4 

1/4 

7493 

8 

<-1/4 7400 
1/2 1/2 
7473 7473 

16 - 32 

16 4,-O 32 

16 

1/4 V 

7400 

C 

74154 

A1 
I 

A2 

16 

32 

c 

Q 

74154 

P2 

16 

32 C-D D 

74154 

Q1 S2 "39" "46" 

16 

32 

(continued on page 22) 

More for your money - $195.00* - than any other 
Color Bar/ Pattern Generator 
Superpulse - Provides a big, fat square pulse 
for easy CRO tracing in the set, and a white 
window pattern for quick checks of gray -scale 
tracking, smearing, and ringing right on the 
TV screen. 

The RCA WR -515A 
offers time and money- 
saving returns in fast 
diagnosis and adjust- 
ment in both home TV or 
commercial / industrial 
broadcast installations, 
including -VTR's and 
video monitors. More 
details at any of the more 
than 1,000 RCA Dis- 
tributors worldwide. Or, 
write: RCA Electronic In- 
strument Headquarters, 
415 S. Fifth Street, 
Harrison, N.J. 07029. 
Specialists demand the best tools of their trade. 

Bar Marker - Identifies 
color bars, 3, 6,9- a "must" 
on overscanned sets. 

IF Output - at 45.75 MHz for 
troubleshooting in mixer 
and IF stages. Excellent for 
servicing "modular" solid - 
state sets. 

WR-515A 
SUPER- 
PULSE CO-OR BLANK UNES DOTS 1,7 VERT 3 n HONIZ 

rr111111111111111l11111111r1M1/1/1 

MARICER GUN KLLf RS 45.75 Mit 

.. 

MASTER 
CÁROBAR 
GENERATOR 

ODEDnal Price 

RCR Electronic 
Instruments 

Video Output - 2 volts, 
max. " +" and " -" at 75 ohms 
for commercial /industrial 
closed- circuit TV. 

1 

75- and 300 -Ohms Output - 
at bothRFand IF. Snap -on 
BNC heads for fast 
impedance changes. RF 
works into MATV, CATV 
systems. 

1000/0 Digital ICs - Computer -type counters need no 
adjustments - ever! Patterns stay locked -in. 

Circle 7 on reader service card 
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You know the EIA guidelines. Replace 
like with ike. 

That usec to mean that all you could 
offer in "XR" glass tubes we-e the all -new, 
more expensive types. 

Ncw, Sylvania has clanged all that. 
We've addec 19 of the "XR" glass types 

to our Color Scrn 85 ecoromy line, and 
another 5 types tc our medium price Color 
Bright 85' RE line. You can tell them by the 

"V" designation in the type number. For ex- 
ample 23 VANP22. And of course, you've got 
all types in our Color Bright 85® "XR" iew 
tube replacement line. 

Tr ree lines to offer. Three prices to offer. 
That should eliminate a lot of your cus- 

tomer's nhibitions. 
Electronic Components Group, GTE 

Sylvania, 100 First Avenue, Waltham, Mess. 
02154. 

Another first from the leader 
[GTE: SYLVANIA 
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You can gain new skills as an 
electronics troubleshooter in a 
fascinating learn-at-home 
program from Bell & Howell 
Schools that indudes building 
and experimenting with a new 
generation color TV. 

'ex 
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:39:03 
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If you're like most men, deep down inside there's still 
a bit of the boy who loved to go exploring ... and who'd love to 
go again. Well, now you can. 

Only this time you'll explore the expanding world of 
electronics ... a world more fascinating than any you ever 
dreamed of as a boy. 

Learn by exploring ... Bell & Howell Schools 
offers an exciting way for you to gain new occupational 
skills in electronics. 

Everybody enjoys learning something new, but 
why learn it the old way? Classes to go to. Lectures to sit 
through. Teachers looking over your shoulder. And only a 

bunch of books to keep you interested. 
Bell & Howell Schools' adventure in learning is a far 

cry from all that. 
First of all, you'll be able to probe into electronics and 

learn exciting new skills right in your own home, in your spare 
time. On whatever days and whatever hours you choose. That 
means there'll be no conflicts with your other interests and, 
more importantly, no need to give up your present job and 
paycheck just because you'd like to learn new occupational 
skills. Secondly, we believe that when you're exploring a field 
as fascinating as electronics, reading about it is just not 
enough. That's why throughout this program you'll get lots of 
"hands on" experience with some of todays latest electronic 
training tools. And we, for one, think the best tools make the 
best 'teachers'. 

You'll be stimulated for hours on end as you 
build, experiment and learn while using the latest ideas 
and techniques in this fascinating field. 

As part of the program you'll actually learn to build 
and work with your own electronics laboratory. Then you'll use 
the lab to put many of today's most dynamic electronic 
theories to the test. 

You'll delve into the applications of electronic 
miniaturization, discovering how the development of tiny 
integrated circuits has made possible innovations such as an 
electronic calculator small enough to fit into a shirt pocket! Or 
digital display wristwatches where you press a button and the 
time flashes on in digits. 

You'll investigate the concept of "logic circuits ". An 
idea that has been with us for centuries but only in recent years 
put to use as the "brain" behind all the new digital consumer 
appliances we see today. 

But there's one discovery 
you'll make that is even more 
important than all the others: the new 
occupational skills you'll develop all 
along the way. Skills in electronics 
troubleshooting that could lead you in 
exciting new directions: 
1. Use your training to seek out a job 

in the electronics industry. 
2. Use your training to upgrade your 

current job. 
3. Use your training as a foundation 

for advanced programs in 
electronics. 

4. Use your training in a business of 
your own -a few of our graduates 
are even doing this now! 

You build and perform many exciting 
experiments with Bell & Howell's Electro- Lab ". An 
exclusive electronics training system. 

Using our successful step -by -step method, you'll 

build the following: 
1. A design console, for setting up and examining c rcuits. 
2. A digital multimeter for measuring voltage, resist trice and 

current (it displays its findings in big, clear numb< rs like on 
a digital clock). 

3. A solid -state "triggered sweep" oscilloscope -si -nilar in 
principle to the kind used in hospital operating rooms to 
monitor heartbeats. You'll use it to monitor the "heartbeats" 
of tiny integrated circuits. The "triggered sweep" Ileature 
locks in signals for easier observation. 

Step -by -step you'll build and work witl l Bell & 
Howell's new generation color TV- investigating digital 
features you've probably never seen before! 

Here is one of the outstanding contribution of digital 
electronics to home entertainment. You'll build, experiment 
and learn from it. 

This 25" diagonal color TV has digital featu .es that 
are likely to appear on all TV's of the future. Features made 
possible by recent applications of digital electronics. 

You'll probe into the technology behind all- electronic 
tuning and into the digital circuitry of channel numb. rs that 
appear big and clear, right on the screen! You'll also build -in a 

remarkable on- the -screen digital clock, that will flash the time 
in hours, minutes and seconds. Your new skills will a4 >o enable 
you to program a special automatic channel selector to skip 
over "dead" channels and go directly to the channels of 
your choice. 

You'll also gain a better understanding of tl' e 

exceptional color clarity of the Black Matrix picture tube, as well 
as a working knowledge of "state of the art" integrated circuitry 
and the 100% solid -state chassis. 

And having actually built and experimented with this 
TV, you'll cotne away equipped with the kinds of skill that 
could put you ahead of the field in electronics know -how. 

We try to give more personal attention than 
any other learn -at -home program 
1. Toll -free phone -in assistance. The program is de .igned so 

that you can proceed through it smoothly, step -bar -step. 
However, should you ever run into a rough spot, we'll be 
there to help. Many schools make you mail in all Sour 

questions. We have a toll -free line you can 
call when you have a question that can't 
wait. 

2. In- person "help sessions ". These are held in 
50 major cities at various times throughout 
the year where you can talk shop with your 

instructors and fellow stu. lents. 

Simulated N picture/test pattern 

"Electro-Lab" is a registered trademark 
of the Bell & Hovel Company. 

This program is approved by the state 
approval agency for Veterans Benefits. 

No electronics 
background needed. 
What you really need is th thing 
you've never lost. A boy's li ove for 
exploring. Now you can gr1 again, 
only this time learning ne'.r 
occupational skills all alor g the way. 
Mail the postage -paid can I today for 
more details, free. 

An Electronics Home Study Seem,' 
OrVRV InSTITUTE OFTE641OU]G" 
«E OF THE 

BELL E HOWELL S:HOOLS 
4141 Belmont. Chicago, Illmo,s 60E 
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LETTERS 
lc nnrinlud front page /6) 

There may be some people who would 
rather not use the 74154 because it is a 
24 -pin package and slightly more difficult 
to handle. In that case, I would suggest 
that if they prefer Mr. Scott's logic to 
mine. they could still save space by using 
7496 5 -bit shift registers instead of the 
7473 Dual JK flip flop. They can be more 
readily preset. already have the required 
K -input inversion in the package and do 
not have Q -not outputs which aren't used 
anyway. 

In closing. I would like to say that I am 
looking forward to future articles of this 
nature and of other logic uses. I have 
found that they are good practice both in 
space and cost reduction. There has 
rarely been an issue from which I did not 
profit in some way. 
JAMES D. TUCKER 
Knob Noster. Mo. 

COMPUTER CLEARING HOUSE 
Many thanks to Radio -Electronics for 

publishing a natural follow -up article to 
the TV Typewriter, the Micro -8 minicom- 
puter. Micro -8 components will soon be- 
come as difficult to obtain as those in 
the TV Typewriter. 

Builders of Micro -8 will need a forum 
for exchanging ideas on software and 
peripherals. Students and staff of the 
Cabrillo High Computer Center would 
be delighted to handle distribution of 

a user group newsletter. 
To ease clerical work and minimize 

cost, we ask that each participant send 
five self- addressed stamped envelopes 
for five issues to: Micro -8 User Group, 
Cabrillo High Computer Center, 4350 
Constellation, Lompoc. CA 93436. 

The first issue will contain a list of 
builders, a discussion of software 
sources, listings of utility software rou- 
tines and a discussion of possible pe- 
ripherals and standardization of I/O 
device numbers. 

A user group newsletter will be valu- 
able only if users contribute. Tell us 
what you intend to do with your Micro - 
8. what peripherals you want to use. 
share software. etc. Let's hope that the 
Micro -8 article creates a large and en- 
thusiastic group of users. 
HAL SINGER 
Lompoc, CA 

NATESA ON WARRANTEES 
In this consumerism era, we are cer- 

tain that all producer /marketers of 
home electronics products will have to 
face up to realities. 

Governmental consumerism agencies 
at all levels are taking a continuously 
closer inspection of plans that affect 
the public. 

It is no longer enough for a company 
to claim they warranty their products. 
How they fulfill their warranty is an- 
other thing. 

As an example, those companies that 
do not pay a service's legitimate cost 

of doing business at the going rate, are 
not in fact really fulfilling their warranties. 
Obviously no service agency can do 
good warranty service at below cost 
and still survive. Acceptance of these 
cut -rate deals eats up their assets and 
sincere servicers sooner or later must 
decide whether to cut corners or go out 
of business. To jeopardize continuity of 
an ethical professional caliber service 
company is unthinkable, especially to- 
day with a shortage of facilities. If the 
servicer is forced to pay below Ameri- 
can standard wages and deprive tech- 
nicians of normal benefits, he and the 
industry will lose him. The alternative 
(and some producer /marketers close 
their eyes to this when it involves ser- 
vicers working for dealers who sell sub- 
stantial volume of sets) is to double bill 
and make all jobs "majors." This is un- 
fair because it makes the servicer a 
cheater. Clearly it is unfair also to other 
warranty services not connected with 
mass -volume dealers. 

Another very unbusiness -like attitude, 
is failure to provide a fair markup on 
all replacement parts used during war- 
ranty. It is one thing depriving the 
servicer of profit on parts which his- 
torically has always been part of needed 
gross income. It is another thing to 
deny servicers repayment for costs ob- 
taining, stocking and exchanging, es- 
pecially since required red tape 
increases costs. 

Probably the most unthinking part of 
(continued on page 24) 

If1TfRNATIONAL 

re uegly 
Mile fet FM 2400(1-1 

The FM- 2400CH provides an 
accurate frequency standard for 
testing and adjustment of mobile 
transmitters and receivers at pre- 
determined frequencies. 

The FM- 2400CH with its extended range 
covers 25 to 1000 MHz. The frequencies 
can be those of the radio frequency channels 
of operation and /or the intermediate fre- 
quencies of the receiver between 5 MHz and 
40 MHz. 

Frequency Stability: ± .0005% from +50° 
to + 104°F. 

Frequency stability with built -in thermometer 
and temperature corrected charts: + .00025% 
from +25' to +125° (.000125% special 450 
MHz crystals available). 

Self- contained in small portable case. Complete 
solid state circuitry. Rechargeable batteries. 

WRITE FOR CATALOG! 

Tests Predetermined Frequencies 25 to 1000 MHz 
Extended Range Covers 950 MHz Band 
Pin Diode Attenuator for Full Range Coverage 
as Signal Generator 
Measures FM Deviation 

FM- 2400CH 
(meter only) $595.00 

RF crystals (with temper- 
ature correction) . ... 24.00 ea. 

RF crystals (less temper- 
ature correction) .. 18.00 ea. 

IF crystals__ catalog price 

INTERNATIONAL 

CRYSTAL MFG. CO., INC. 
10 NO LEE 001* CIl 
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No mere TV set 
will torture a tube 
like we do! 

J 
By the time we get through 
building an Opti -Vue, it's ready 
for anything. Some call it qua- 
lity control. We call it "torture 
testing." Because while we were 
making it, our engineers never 
left it alone for a minute --con- 
stantly testing, checking, prob- 
ing, measuring - -- making the 
Opti -Vue the best replacement 
tube money can buy. 

They tested the components 
that go into the electron guns 
we make, down to 1/1000 of 
an inch. Then they examined 
every finished gun. 

They tested for glass quality 
and neck annealing. 

They checked the blistering 
temperatures in the exhaust 
ovens, way up to 420 °C. 

They tested vacuum pressures. 

They tested for correct timing 
of cathode activation (too soon 
leaves harmful gas and oxygen; 
too late doesn't permit proper 
conversion and activation of 
the cathode coating). 

They tested for proper gun 
sealing. 

They tested for gun alignment 
and optical accuracy, to make 
sure every gun would produce 
perfectly round dots on the 
screen. 

They tested shadow masks an 1 

screens for spots, pinholes, an :1 

other blemishes (our standard.; 
are higher than OEM). 

They life- tested production 
samples to determine field 
performance. 

They tested every tube for 
beam cutoff, color purity, foc is 
convergence, emission and gas 

ratio, high voltage leakage, int>r- 
electrode leakage, and peak 
cathode emission. Not just ona e, 

but many times. They even to )k 
the tubes for a bumpy ride to 
test for highway shock. 

By the time an Opti -Vue finall,' 
gets installed into a TV chassis 
you can almost hear it breathe 
a sigh of relief. 

We think it's worth the trouble 
Channel Master guarantees this 
tube for a long time. And we 
aren't taking any chances. 

Channel Master 
OPTI -VUE PLUS 

LIFETIME PROTECTION* 
* 3 Year Warranty Plus Guaranteed Discount for Life of Set 

Circle 12 on reader service card 
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EVGAME makes 
replacing cartridges a snap. 

We offer virtually all originals or exact 
replacements. No one else comes close. 

Here's an example of what that means to you: 

UNRETOUCHED PHOTO 

THE ORIGINAL 

EV 26 
First production stereo cartridge ever 
made. Typical of cartridges you replace 
every day. 

UNRETOUCHED PHOTO 

THE EXACT REPLACEMENT 

EV 26 
In every way a perfect match-same 
shape, size, color and quality. Installs 
easily in tone arm. No instruction neces- 
sary. Accepts original needle. 

THE SUBSTITUTE 

ASTATIC 133 
Cartridge shape and needle are different. 
Requires replacing mounting hardware, 
installing a grounding strap and soldering 
new terminal lugs to the cables. Will not 
accept original needle. Reading required: 
More than 300 words of instruction. 

UNRETOUCHED PHOTO Tools you may need for a substitute 

So if you want hardware, go to a hardware store. But if you want to save time and 
effort replacing cartridges, specify Electro-Voice at your EV Game distributor. With 
Electro-Voice, you don't need special tools or parts. There's no unusual handling or 
installation. The result is that you have the best chance to maximize cartridge profits 
and customer satisfaction with EV Game. 

See your local distributor for Electro-Voice replacement cartridges. Also ask 
him for the new EV Game catalog. Its the most comprehensive and easiest -to -use. 
Simplifies selection of nearly 700 cartridges. And write to us for our revealing 
Replacement Cartridge Comparison Chart. Learn more about why we make it a snap 
for you to replace cartridges. EV Game, Inc., Box 711, Freeport, N.Y. 11520. 

EVGAME inc. 
DIVISION OF ELECTRO -VOICE INC A GUI f1 COMPANY 

In Canada: E -V of Canada, Ltd.. Gananoque. Ontario 

Circle 9 on reader service card 

LETTERS 
(continued from page 22) 

warranty procedures works directly 
against the warranty purveyor. One of 
the main reasons for red tape in pro- 
cessing warranty claims and parts forms 
is accumulation of facts on breakdowns 
and performance. If a warranty servicer 
must "play games" on reports to sur- 
vive, then the feedback is useless. Com- 
puter people have an adage, namely, 
"Put garbage in and you get garbage 
out." 

This then will indicate that set quality 
suffers and this costs the public more 
because of errors encouraged by the 
producer /marketer. 

It is clear then that not only is the 
servicer unfairly deprived of earned 
compensation, but so also is the buyer 
of the product. In the first case, they 
destroy short-in- supply service agencies. 
In the second, they destroy the ac- 
ceptance of set purchasers. Paying sub- 
standard in- warranty rates with implied 
loss recovery by overcharging on out 
of warranty is fraudulent. Neither policy 
is smart or honest and soon aggressive 
consumerism will ask for an accounting. 
In speaking to a high level law enforce- 
ment official, he called many current 
warranty policies fraudulent. 

NATESA urges that all warranty pur- 
veyors (1) pay the legitimate going rate 
for service and we suggest that the 
rate they themselves ask when they 
service sets is more nearly honest; (2) 
that a markup of 40% be paid on all 
components used; (3) that they scrupu- 
lously weed out double billers and other 
cheaters after sound and legitimate 
compensation policies are adopted. 

Ethical professional servicers refuse 
to cheat their employees, their cus- 
tomers, their families and others they 
deal with by continued acceptance of 
unbusiness -like offers. At the same time, 
they refuse to be deprived of the right 
to compete. They are being pushed to 
seek help from law enforcement agen- 
cies at various levels. 

There is NO alternative and indepen- 
dent servicers hope showdowns are not 
forced. 
FRANK J. MOCH 
Executive Director 
NATESA 
Chicago, IL 

ENLARGE CITIZENS BAND 
To cope with the congestion on the 

Citizens band, the FCC has proposed to 
approximatey double the spectrum space 
available to Class D stations in the 
Citizens Radio Service and eventually 
switch all such transmitters to single - 
side -band operation. Under the proposal, 
the band would be enlarged from the cur- 
rent 26.960- 27.230 MHz to 26.960- 
27.540 MHz. The frequencies 27.310- 
27.505 MHz would be restricted to SSB 
with 5 -kHz channels. The remaining chan- 
nels remaining at 10 kHz for five years, 
after which, all channels would become 
5 kHz and only SSB transmission would 
be permitted, providing a total of 100 
channels. R -E 
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nt new , test enu . `I hobbyist! for the ho 

power for the professional ...with with economy storm 

with p s whose QT Sockets and Proto-Boards 
less expensive! 

taken 

For 

the electronics market by 

ecialtie , faster, safer, easier 

Fresh, from the laboratories 
to 

Continental yoSuit 
design and testing experimenter 

.. 

here are exciting NEW ideas to make y 
For the economy minded student or 

NEW 
NOW .. PROTO 

POWER! 

NEW MIONIIII d short -proof ulate 
roof 5V, 

Ready-to-use. 
lust plug -in and start building! 

New Proto Board 203 with built -in re 

LAMP power supply. Ready binding posts for external signals. 

2 extra floating 5-way 

Completely 
self- contained with power switch indicator lamp and 

Comp pin DIP capacity. All metal construction 
. gold/black 

power ngse. 24-14 P 
like plastic cases. Two -tone ß 

no quality 
case makes 

as well as technically, 

quality case makes P8203 asthetically,l pleasing. 

pB203 contains: 
1Q-SOS Se Bus Strip; 

QT -59B Bus Strips; ower sStriY; 
1 5V, 1 AMP regulated binding posts; 

2 Power supply 5 -way 

H 
2 floating bindi"osts; 9a/á'L x 

posts; 
5 lbs. 

61/2"W x z4 

COMPLETE 

10 capacity 
Here's a low cost, big IC c 

ca 
apac 

ac of 

breadboard kit with all the qulity 

QT Sockets and the best 
complete f the 

Proto - 

Board series ... 
to 

the last nut, bolt and screw. 

1 QT-358 Bus Str p;2 5-way 

binding posts; 4ui 
tr bolts; 

and easy 
feet; screws, 

instructions. 

COMPLETE KIT ... 

$1995 

$7 

ORDER YOURS TODAY! 

CLIP for power-on, 
NEW! pROTO- 

Hal tracing. 1 

hands-off ead 
Eliminates 

..and costs under $ 

shorting 
Bring IC leads up from pc board for 

fast signal tracing and trouble- 

shooting. Inject signals. Wire unused 

circuits into boards. Scope probes 
ri 

and test leads lock onto Dy ß p 

testing. 
construction 

eliminates 
pivots. Non- 

corrosive 

springs,, P 

corrosive nickel /silver 

contacts for simul- 

taneous 
connections. 

Narrow throat 
for high density 

pc boards. 

ORDER 

TODAY! 

Patents Pending Made in U.S.A. 

Prices subject to change 

test circuits as fast as 

you 
an think without soldering 

or patch cords 
you a with NEW 

sill 
14 -Pin P-ddl-Clip 

. WE each 

16 -Pin Fru -Clip 
$L1 each 

t 

Breadboard 

Here are four versatile new Continental Specialties' 

Proto Boards, made from convenient 
let 

combinations 
nations 

of QT Sockets and 
power interconnections 

with 

all circuit and #22 wire, while power 
common solid a snap. 

distribution busses 
kff 

wiring 
work 

Aluminum base p 
ground plane. Rubber 

surfaces and perfect ß 

feet prevent scratching. Each Proto Board 

features one or more 5 -way binding 

posts to tie into system or power 

supply ground. 
And all are compatible 

DIP digital 
ks and discrete lcomponents. 

DIP packs to -use. 

Each is assembled and ready- 

Assemblies 
s 

1 Metric to English SLIDE RULE. 

FREE Convert 
lengths, 

area, weiREE, 

volume instantly. Yours FREE with 

a minimum $5.00 order! 

act. 12 -14 

Proto Board Compact. 

pin DIP capacity. acitycity . 
7 ", 

í Proto Board 101. 

Compact. Inexpensive. 
995 10 -14 pin 

DIP capacity. pwid. 
5.8" long x 

Ow 

Prote Board 103. 

2,250 solderless tie 

points. (4) 5 -way 

binding posts. 
pin DIP 995 capacity..? 

9" x 6". 

Available off- the -shelf at your local distributor or order directly from Continental 

Specialties. Phone charges accepted for Bandes 
invited Master 

Charge, American 

E 

44 Kendall St., °hone: (203) 624-3103 
Telephone: 

CANADA 
thru 

Proto Board 104. 

Huge. 3,060 solder °Ess 

tie points. (4) 5-we.,. 

DIP capacity. 
9 

, long 
DIP capacity. j 
x 8" wide. 79 

Dealer inquiries orati ' 

Express. Write for Free catalog. Specialties Core M= Continental SP 
B x 1942 New Haven, Conn. pE 1 

Len Flatlet, Ltd. 
Available 
Downsview, 

Ontario 
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z ' Send a 1975 Catalog to my friend 
I- 
U Name Apt. 

'Street 

p ' City 

á 

NEW! 
Larger Page Size 

NEW! 
More Full Color 

NEW! 
Easy -Read Typeface 

Save 
On Exclusive Lafayette Products 
plus the Best Major Brand Names 

Stereo and 4- Channel Music Systems 
Tape Recording Equipment Car Stereo 

and Accessories CB and Ham Gear Po- 
lice /Public Service Receivers Car Stereo 
and Accessories Antennas Cameras 

TV PA and Test Equipment Music In- 
struments and Amplifiers Books Electron- 
ic Calculators Security Systems PLUS 
PARTS, TUBES, BATTERIES, HARDWARE - 
ALL YOU NEED FOR QUALITY LIVING 
THROUGH ELECTRONICS. 
It's the ONLY Nationally Distributed Full - 
Line Catalog with a Major Showing of the 
Newest NAME -BRAND electronic products 
for 1975! 

Mail this coupon today 

DEPT. 17104 

Lafayette Radio Electronics 
111 Jericho Tpk.. Syosset. LI. NY 11791 

Send me your FREE 1975 Catalog 

Name Apt. 

Street 

City State Zipllllll 

State 

Zip 
I I I 1 

m. 
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appliance clinic 

GETTING REPLACEMENT PARTS 

by JACK DARR 

SERVICE EDITOR 

GETTING REPLACEMENT PARTS TO RE- 

pair electrical appliances can be quite 
a headache, if you go at it in the 
wrong way. With a few simple pre- 
cautions, it's a lot easier. Luckily for 
us tinkers, most of the troubles are in 
the parts that are universal; line cords, 
heating elements, and the like. These 
standard replacement parts are obtain- 
able everywhere. 

There will be times when you need 
a special part; something that's used 
only in this particular make and mod- 
el. There is really only one source for 
this, and this is the manufacturer. In 
the majority of cases, you can get 
this through the dealer from whom 
you bought it. If he doesn't have it in 
stock, he can get it. 

There's one thing that's absolutely 
essential if you want to get the part 
quickly. You must have a complete 
description of the part. This takes in 
several items. First is the make and 
model number of the appliance. Watch 
out; don't send the serial number. This 
is completely useless! Appliances are 
listed by model numbers. In some 
cases, you'll find two of these. Send 
them both. 

Next is a description of the part. 
You'll be able to use a stock descrip- 
tion in most cases; for example, 
"Switch, on -off" or "Switch, speed 
selector ", etc. For best results use the 
name given in the parts list. To get 
this, you will need a copy of the ser- 
vice manual for the appliance. Here 
again, your dealer will be a big help. 
If you didn't get a copy of this with 
the appliance, he will have one in his 
files and you can look up the part 
number, etc. 

Here's a good example of a typical 
order: 

Name Item: Blender JC2232. 
Model Number: Factory BL3WIZ 

Part Name: Switch assembly 
Part number: OBL1 118. 

This one is taken from a service data 
folder for a Western Auto blender. If 
the dealer doesn't have it in stock, 
with these names and numbers he can 
file the order with the nearest parts 
depot. With this company and many 
others, you can order directly from 

the nearest Service Center without go- 
ing through the dealer, if he happens 
to be a good ways off. Here again, you 
must have the proper part identifica- 
tion, or the "parts pickers" and service 
technicians at the depot won't be able 
to identify the part you want. They 
have millions of items on the shelves, 
and without correct identification, they 
can't find the right one. So, when you 
get a new appliance, get a copy of the 
service manual with it. File this with 
the manuals for all your other 
appliances. 

If you can't locate the factory parts 
depot, there's still a little hope. There 
are many Appliance Parts Wholesale 
houses around the country. These 
places carry large stocks of the most 
frequently needed parts for the stan- 
dard appliances. They will all send 
you catalogues on request. These can 
be very useful as reference books. In 
a surprising number of jobs, you can 
look through the catalogue and identify 
the part you need. 

If you still can't identify the part, 
write them and ask about it. Give 
them the complete description, with 
all of the data you can get. Look at 
the old part and see if there is any 
kind of a number stamped or printed 
on it. If it would help, draw them a 
rough sketch of the part. 

The parts catalogue can be very 
useful in another way. For example, 
you can use it to find substitute parts. 
One catalogue shows a replacement 
heating element for the oven of an 
electric range. This one element will 
fit three different makes, and quite a 

few different models! You'll find quite 
a few examples of similar interchange- 
able parts, all the way from oven heat- 
ing elements, which are probably the 
easiest, to replacement motors for 
washers and dryers. Heating elements 
for dryers can also be interchangeable. 
If no direct interchange is on hand, the 
appliance supply house can probably 
give you a Universal replacement, 
with instructions for installing it 

safely. 
Your parts supply house can also 

be a source for a great many special 
tools, chemicals, and other items 
which are essential if you're going to 
do any amount of appliance work. Get 
catalogues from all of the places near- 
est to you. They're handy! R -E 
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microphon matter moit. 

Never have so few words said so much about sound system installations. 
The truth is that a carefully chosen, top -quality microphone makes a 
measurable difference in sound system quality -regardless of thE. other 
components in the system. It is false economy at its worst to be a micro- 
phone miser. Install Shure Unidyne or Unisphere microphones -for instal- 
lations with a marked superiority in voice intelligibility (and fewer :oervice 
calls due to microphone problems). 

Shure Brothers Inc. 

31® 
222 Hartrey Ave., Evanston, Illinois 60204 l 
In Canada: A. C. Simmonds & Sons Ltd. 
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one better. 

We give you two TVs 
instead of one. 

1t11IUUlk1Vi 41. 
With Sylvania's Master TV Career Pro- 
gram you get not just one but two TV 
sets to build. Color and Black & White. 
Both Solid State. 

With all Sylvania Career Pro- 
grams you get our exclusive Autotext 
method of instruction, a modern, 
step -by -step approach to learning, 
which gets you through the basics of 
electronics quickly and easily. 

An optional Cassette System, a 
technique that adds an extra dimension 
to learning. It's almost like having an 
instructor right in your own home. As 
you play the tapes, he'll guide you 
through your lessons, explaining as 
you read, going over schematics and 
reinforcing everything you learn! 

Plus a choice of Programs that 
can lead to any numberofcareergoals. 
In TV, communications, automation, 
digital and solid -state electronics. And 
in fields you haven't even dreamed of. 

Plus specialized advanced train- 
ing and carefully -engineered Project 
Kits for that "hands -on" training you 
need to make it in the world of 
electronics. 

Throughout your training, 
Sylvania makes that extra effort to g; 
one better. 

Send the card or mail in cot. -- 

pon today for our FREE Catalog. An:l 
go with Sylvania. 

SYLVANIIATechnical Schools 
Home Study Division 758 -410 -0 
Sylvania Technical Systems, Inc. 
909 Third Avenue 
New York. N.Y. 10022 

Please send meFREE illustrated career 
íl 

catalog .I understand that lam under no ' 

obligation. 

Name 

Address 

City 

State Zip 

Age 
Veterans. Check here D 

.1 

SYLVAN1P1 

Cabinet opi mal Á 
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the only prime time test pattern. 

¿ DMOOEL 1077 -e TELEVISION ANALYST 

INC NINO t TIWATCC NW 

\jI 

C 0 Q A 

IMO 

Remember the test pat- 
tern? Here's how to use 
that old standby to cut 
your troubleshooting time 
in half. 

Broadcast test patterns 
are available only at very in- 
convenient times these days. 
So our Model 1077B Television 
Analyst has a flying -spot scanner 
that transforms any 3 "x4" transpar- 
ency into a broadcast- format TV picture. 
We even supply you with a test pattern slide. 

A test pattern provides valuable information 
about picture size, linearity, focus, resolution, 
ringing (overshoot), low- frequency phase shift 
(smear) and frequency response. Unless the TV 
receiver isn't working, of course. 

That's why the 1077B provides signal- substitu- 
tion outputs to let you inject the test pattern any- 
where in the chain from the flyback all the way 
back to the antenna terminals. You can pinpoint 
the problem in minutes instead of hours, check- 

I TELEVISION 

á_ ANALYST 

325 Lirtes 
250 

200 
iso 

P19A7GCTSOF 

DYNASCAN 

Model 1077B 
$454 

ing the quality of each 
stage as you go. 

Outputs include: IF, 8 
VHF channels, all UHF 
channels, video, sync, 

4.5MHz sound subcarrier 
with 1 kHz FM modulation, 

1kHz audio, chroma, vertical 
grid drive, horizontal grid drive, 

AGC keying pulse, horizontal 
plate drive, horizontal solid -state 

sweep drive, vertical plate drive and 
vertical solid state sweep drive. 

There's also a built -in dot /bar /crosshatch gen- 
erator for color TV chroma and convergence ad- 
justments. Plus positive or negative bias supply 
and B+ boost indication. All level controls are 
conveniently located on the front panel. 

There's nothing else like it. 

Ask your distributor for Model 1077B, the latest 
in over 20 years of television analysts -in stock 
now or write Dynascan. 

1801 W. Belle Plaine Ave. Chicago, IL 60613 Phone 1312) 327 -7270 

Complete Line of Analog and Digital Multimeters, Oscilloscopes, Signal Generators, 
Semiconductor Testers, Power Supplies, Probes, Tube Testers and Substitution Boxes. 
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AI-TER SEVERAL YEARS OF FOUR -CHAN- 
nel sound and the continuing develop- 
ment of SQ decoders, it is now possible 
to build, for the first time, at home, an 
SQ decoder that incorporates both full 
logic and wavematching. The result is 
an SQ decoder on a small circuit board 
that can easily be added to existing hi- 
fi systems when expanding them to 4- 
channel sound. 

Channel separation provided by this 
circuit is excellent. Figure 1 shows the 
details. Note also that the decoder adds 
little in the way of distortion as its 
rated THD is only 0.5% over an 
audio range from 50 to 20,000 Hz. 

Three new IC's from Motorola make 
it all possible. Developed under a CBS 
patent and made available under a 
CBS licensing arrangement, these new 
units -the MC1312. MC1314 and 
MCI315 do all the work. Once you 
have built up this project, all you need 
is a simple source of power (20 volts 
at 75 mA) and a way to install it be- 
tween the output of a 2- channel stereo 
preamp and the inputs of four power 
amplifiers. 

Use a 0.3 ,IF coupling capacitor at 

Exclusive! 

BUILD THIS 

3 -IC SQ DECOC N ER 
with full logic and wavemai Ching 

Whether you decide to build it from scratch 
or purchase it in kit form, this SQ decoder 
with full logic and wavematching 
will provide excellent seperation 
and low distortion. 

by ARNOLD NICHOLS 

the output of the decoder to match 
amplifiers with a 100,000 -ohm input 
(see full schematic in Fig. 2). If your 
amplifier has a 50,000 -ohm input, 
change the capacitor value to 0.5 ,1F. 

A complete set of balance and 
volume controls makes it easy to set 
up the decoder for your listening room. 
Once the controls are set, you should 
not have to readjust them again. There- 

20 

FIG. 1- VECTOR DIAGRAM SHOWS chan- 
nel separation the full -logic decoder de- 
livers. Units are in decibels. 

fore, when you mount your der. oder 
in a case, you may not want to use 
knobs on the controls. 

We have made arrangement s to 
make this decoder available to our 
readers as a kit (not including case or 
power supply) or as a kit of three 
IC's and the circuit board. (Full) size 
circuit board pattern is in Fig. 3. Parts 
layout is in Fig. 4.) The license lice is 
included in the price of the kit aid is 
paid by the kit supplier. 

By using this decoder with four 
sound sources and four speakers p aced 
around the listening area, mus e of 
startling realism is reproduced. The 
encoded SQ material makes it possible 
for the listener to position hit nself 
wherever he would like to sit --on 
stage, on the conductor's podium, any- 
where in the orchestra or even a the 
rear of the concert hall. 

Making full use of the capabilities 
of SQ decoding and encoding, sound 
can he mixed so that when ar SQ 
record is played, the music is ;)osi- 
tioned in the front of, or to, either side 
of or even behind the listener. it it 
can be dynamically whirled arount the 
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VOL., 
R24 * 

5K 

R12 
'130K 

listener, wherever he is seated. 
Four -channel matrix sound produces 

four separate sound signals -Lf (left 
front), Rf right front, Lr (left rear) 
and Rr (right rear). In an SQ matrix 
encoded record, these four channels 
are combined into Lt and Rt (left total 
and right total). Through a proper de- 
coder (like the one described in this 
article), these two combined signals 
are taken apart and reassembled on 
playback to recreate the original four 
channels of recorded material. 

SQ encoded music is fully compat- 
ible with 2- channel stereo broadcasting 
and an SQ record to be broadcast is 
played just like a standard 2- channel 
record on any 2- channel playback 
system. When played back on a mono 
system, it plays like a mono record. 

SQ encoded records can also he 
broadcast by conventional stereo FM 
stations because only the two encoded 
channels are broadcast and the decod- 
ing is done is the listener home. In 
fact, the station doesn't need any 4- 
channel gear at all except for live 
4- channel programs. Their regular 2- 

068 T 
C8 

5% .36 I` 
5% 

C9 
.012 
5% 

LT INPUT 

R5 
3.9K 

R7 
3.9K 

C10 . R6 .062 
4.7K 5% R8 

4.7K 

Cl 
.05 
5% - 

C2 
.05 
5% 

RT INPUT O )I 

channel playback system works just 
fine. 

For the same reason, it is possible 
to record 4- channel matrix material 
on a 2- channel tape recorder. It sounds 

like regular 2- channel stereo until it is 
fed through a decoder to he broken 
down into four channels of sound. 

The first matrix decoders did not 
completely isolate the individual chan- 

PARTS LIST 

All resistors 1/4 watt, 5% except pots 
R1, R5, R7, R16, R28 -3900 ohms 
R2, R4, R6, R8 -4700 ohms 
R3- potentiometer, 10,000 ohms, linear 
R9, R21- 20,000 ohms 
R10, R11, R12- 130,000 ohms 
R13, R14, R15 -5100 ohms 
R17 -30 ohms 
R18 -50 ohms 
R19 -910 ohms 
R20 -560 ohms 
R22 -8200 ohms 
R23 -750 ohms 
R24- potentiometer, 5000 ohms, semi log 
R25, R26, R27- potentiometer, 5000 

ohms, linear 

Capacitors marked with an asterisk must 
be 5 %. All capacitors Mylar film, except 
electrolytics. All electrolytics 25 volts or 
higher. 
*C1, *C2 -.05 µF 
*C3, *C10 -.062 µF 
*C4, *C9 -.012 µF 
*C5, *C8 -.36 µF 

*C6, *C7 -.068 µF 
*C11 -.0039 pF 
*C12, *C14, *C16 -.1 µF 
*C13, *C15, *C17 -.0039 µF 
*C18, *C19, *C20 -.001 µF 
C21, C22, C23, C24, C31, C32 -1 µF 

electrolytic 
C25, C26 -6.8 µF electrolytic 
C27, C28 -20 µF electrolytic 
C29 -3.9 µF electrolytic 
C30 -.15 I. 

C33, C34, C35, C36 -value depends 
on load of following circuit 

IC1- MC1312 
IC2- MC1314 
IC3- MC1315 
The following parts are available from 
Photolume Corp., 118 East 28th Street, 
New York, N.Y. 10016. 
Kit SQ -1 (all parts except power supply 
and case) ... $37.50. Kit SQ -2 (three IC's 
and the circuit board) . $20.00. Prices 
include insured shipping and CBS royalty 
fee. New York State residents must in- 
clude sales tax. 

R9 
20K 

7 6 5 4 3 2 

IC1 

MCI312 

8 9 10 11 12 13 14 

C3 
.062 
5% 

R1 

3.9K 

R2 
4.7K 

C4 
.012 
5% 

R4 

4.7K 

RB 

+20v 

C21 
ipF 

)I+ 

R19 
9100 

R20 
5600 

)I+ 
C22 
1µF C23_ 

RF 

C5 
.36 
5% 

R28 
3.9K 

1 C6 
068 
5% 

R10 
130K 

C12 
1 

5% 

C13 
.00397 
5% 

NOTES: 
POWER SUPPLY +20 VDC @ 75 mA 

C33, C34, C35, C36 VALUES DEPEND ON 
LOAD OF FOLLOWING STAGE 

ALL RESISTORS 1/4 WATT 5% 

ALL ELECTROLYTICS 25V OR HIGHER 

C18 
.001 
5% 

C24 
1µF 
1L 

C16 
.1 

5% 

1c15 
.0039 R11 
5% 130K 

R14 

C1a 
T1 

5% 

R23 
7500 

F/B 
'BAL. 
;R25 
5K 

LF /RF 

BAL. 
R26 

LB /RB 

BAL. 
R27 

R21 
20K 

5 4 3 2 

IC2 

MCI314 

10 11 12 13 14 15 16 

C17 
7-7. .0039 

5% 

C20 
.0017` 
5% 

5.1K 

R15 
5.1K 

C25. 6.8pF 

)IC26, 6.8pF 

+I¡ 
C27 

_20µF 

R16 3.9K 

1 2 3 4 5 6 7 8 
IC3 

MCI315 

16 15 14 13 12 11 10 9 

C19 

5% 

R3 
10K 

DIMENSION 
CONTROL 

C37 
20pF 

C28 
20pF 

R17 1C30C311C32 
300 T.15 T1µFT1pF 

I 1 

C29 R18 
3.9pF 500 

+20V 

FIG. 2 -FULL SCHEMATIC OF THE DECODER. The use of three IC's makes it easy to build. 

C33 
(SEE NOTE) 

)I--o LF OUTPUT 

C34 
(SEE NOTE) 

)I ----p RF OUTPUT 

C35 
(SEE NOTE) 

)I-- -p RB OUTPUT 

R22 
8.2K 

)I-o LB OUTPUT 

C36 
(SEE NOTE) 
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nels and provided in some instances 
only minimal channel separation, 
especially between front and rear. As 
a result, out -of -phase and unwanted 
signals often appeared at the rear 
speakers when a signal was intended 
to reach the left front speaker. 

Similarly, out -of -phase signals would 
appear at the front speakers when they 
were intended for the left rear speaker. 
These out -of -phase signals are 0.707 
of the intended signal level and destroy 
the intended separation. Blend resistors 

added to front and rear signal pairs 
cancel some of the unwanted signals 
with a reduction of rear separation. 
The ideal fixed blend is a 10 -40 blend 
-10% in the front and 40% in the 
rear. 

About this decoder 
The system described here is made 

up of three integrated circuits and 
associated discrete parts. The first IC, 
an MC1312, is the "SQ" matrix de- 
coder. This circuit, with the prescribed 

FIG. 3 -FOIL PATTERN of the decoder shown full size. This is the improved updated version, 
while the photograph on the front cover shows the original prototype. 

GND 

R19 

V I 4aa 
9 

C3h 7 

.. 

11 -021- 

1 I 

920 R23 It 
Re Ly 

Rf 
t t 

I t 1 t t t 

C35 R22 036 C34 R21 C33 

t I I t I t 

-C23 

b bo- - 
J 

I , t I 1, 
C29 R17 030 C26 

I 

1 

1 

918 

1, t, t I, I. 
C26 C27 916 C28 C31 

MC 
1315 

FIG. 4 -PARTS PLACEMENT for the circuit board. Circled numbers in diagram show the 
connections to the external pots as follows: 1 -CW terminal of R24, R26, R27. 2-CCW 
terminal of R24, R25, R26, R27, R3. 3 -arm of R24. 4 -arm of R25. 5 -arm of R26. 6 -arm 
of R27. 7 -CW terminal R25. 8 -arm R23. 9 -CW terminal of R3. 

phase shift networks but witho it the 
fixed blend resistors used in the 10- 
40 CBS "SQ" matrix, is the bay is de- 
coder. 

The second IC, an MC1314, is a 
four -channel voltage -controlled ampli- 
fier that accepts the logic commands 
and translates them into enhanced 
quadriphonic action. 

The third IC, an MC1315, derelops 
the logic voltages that contrc l the 
voltage -controlled amplifiers of the 
MC1314. This IC (the MC1315: con- 
tains both corner -signal logic often 
called and better known as wave - 
matching logic) and center -signa logic 
(called front /back logic). Of curse, 
should it be desired, fixed blend c.an be 
introduced in the MC1314 output. 

The MC1312 consists of two pre- 
amplifiers that are fed with Lt (left 
total) and Rt (right total) signals re- 
spectively. Each preamplifier, in turn, 
feeds an all -pass network that gen: rates 
two Lt signals in quadrature and two 
Rt signals in quadrature. These four 
signals are then matrixed to yield the 
four separate channels of musical in- 
formation that was originally encoded 
when the record was made. 

The MC1314 voltage- controlksl at- 
tenuator IC has four amplifier chan- 
nels, each of which is controlled 33, an 
external dc voltage. In addition the 
relative gain between channels can be 
set by three external dc voltages. This 
IC also provides master volume adjust- 
ment and front /rear balance. 

The MCI315, logic IC, providts the 
basic logic required to enchant: the 
front /rear separation and also provides 
variable dc logic enhancement control 
signals to extend the "basic" S(', en- 
coder performance. 

Building your decoder 
Thanks to the simple circuit hoard 

and the three IC's, construction i'' not 
at all difficult. Start by inserting a 11 the 
resistors into the board. Next the ca- 
pacitors. Watch the polarity of the 
electrolytics. The only capacitors to 
check are the ones at the out puts, 
select a value that matches the i rtput 
impedance of your amplifier. 

Now's a good time to install th IC 
socket. The kit comes with the now 
familiar strip of Molex connec tors. 
However, if you wish you can tse a 
standard low- profile IC socket in their 
place. 

If you do use the connectors udder 
each complete strip into place before 
breaking off the connecting !trap 
across their tops. Now, making ce rain 
the IC's are turned the right way you 
can insert the three IC's. Be sure tai get 
the right ones into the right socket:. 

Use shielded cables for both inputs 
and all four outputs (these are not 

(continued on pagc°45) 
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1 Aik3°Discrete 4- Channel 

with CD -4 Discs 

THE CD -4 SYSTEM WAS INTRODUCED IN 
October 1970 at the Audio Engineering 
Society Convention in New York. It 
has remained almost unchanged since 
its inception. 

Compatability 
Introducing a new system to the 

public presents the problem of how to 
merge the new system and the old sys- 
tem with a minimum of inconvenience 
to the consumer to assure its success. 
The Victor Company of Japan realized 
that compatibility with existing stereo- 
phonic equipment was a must, and in 
fact their system is fully compatible. 
This means that stereo records can be 
played on a 4- channel disc player and 
CD -4 discs can be played on stereo 
equipment. Compatibility is achieved 
by retaining the two tracks used in con- 
ventional stereo equipment. 

Some care is needed, however, when 
playing the CD -4 disc to prevent ex- 
cessive wear by using an incorrect sty- 
lus. Similar precautions were empha- 
sized when stereo records became 
available, and were being played on 
monophonic equipment. A stylus such 
as the Shibata must be used when play- 
ing the CD -4 record on either two- or 
four -channel equipment. The Shibata 
stylus can also be used to play the 
stereo discs and actually improves 
stereo performance. More about this 
later. In contrast with the CD -4 disc, 
4- channel magnetic tape is not com- 
patible with stereo tape since a differ- 
ent number of tracks are used. 

Discreteness 
In the 4- channel medium, four cor- 

ner located loudspeakers are used to 
generate a 3- dimensional sound field 
in which source images can be located 
front to back, as well as from side to 
side within a large portion of the lis- 

Standing for compatibility and discreteness, the JVC 
4- channel disc system's name contains its two essential 

concepts. This article tells you how it's done. 

tening area. Technically we call this a 
2- dimensional sound field with the 3- 
dimensional description reserved for 
the future when possibly sound images 
will be located at selective heights in 
addition. While it is possible to produce 
4- channel effects with the contempo- 
rary CBS /Sony SQ and Sansui QS 
matrix systems, it is impossible (at this 
point in time) to reproduce 4 channels 
of sound to create a 3- dimensional am- 
bience exactly as it originated from two 
unmultiplexed channels. 

Until recently the CD -4 system had 
been implemented with a number of 
expensive decoders -expensive because 
of the intricacies of decoding the com- 
plex format. An integrated circuit de- 
sign for the CD -4 decoders should 
cause an increase in popularity and 
public acceptance. Signetics has re- 
cently announced their QSI 5022 IC, 
which was developed jointly with 
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FIG. 1 -SUM AND DIFFERENCE recording 
scheme. 

by KARL SAVON 

Quadracast Systems (See "The Newest 
CD -4 Demodulator," Len Feldman, 
Radio -Electronics, June 1974). 

The four -channel record is cut with 
the familiar stereo format. Each of the 
two groove walls are cut at a 45° angle 
with the disc surface and at a 90° angle 
with respect to each other. Convention- 
ally, the inner wall closest to the record 
center is recorded with the left channel 
information. The modulation of the 
walls is perpendicular to their surfaces, 
and because of their 90° relationship 
can be traced by a pickup to produce 
independent electrical outputs that cor- 
respond to the mechanical undulations 
of the walls. 

Frequency multiplexing 
CD -4 is a frequency multiplexed 
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system. To add the two new channels it 
was decided to superimpose a fre- 
quency modulated signal above the 
conventional 15 -kHz stereo spectrum. 
The new ultrasonic frequency band has 
been added to both the left and right 
channels to give a total of 4 discrete 
channels. To be compatible with stereo, 
these four channels are not recorded 
with a one to one correspondence to 
the four speaker outputs as might at 
first seem natural, but are converted to 
sum and difference channels. Ampli- 
tude modulation was rejected for the 
ultrasonic spectrum because of its poor 
signal to noise performance, particu- 
larly significant because the informa- 
tion to be stored on the 4- channel disc 
is substantially increased. Just as there 
is a degradation in S/N in the transi- 
tion from monophonic to stereo, there 
is an additional lowering of the S/N 
ratio when continuing on to 4- channel. 
Frequency modulation is also relatively 
immune to surface imperfections such 
as scratches. 

FROM ADVANCE TAPE HEADS 
Lf Lb Rf Rb 

AUTOMATIC 
LEVEL CONTROL 

PIONEER QD -240 
is typical of CD -4 
demodulators 
available today. 

Sum and difference channels 
Adopting L, R, f, and b for left, right, 

front, and back, the four channels - 
Lf, Lb, Rf, and Rb -are arranged at 
the recorder as shown in Fig. 1. The 
Lf and Lb signals are combined by 
simple addition to form the Lf + Lb 
sum signal. A left channel difference 
signal Lf - Lb is formed by an alge- 
braic subtraction between Lf and Lb, 
and is then used to frequency modulate 
a 30 -kHz carrier which is confined to 
a bandwidth of 20 to 45 kHz. Note at 
the outset that the ultrasonic spectrum 
is unsymmetrical since it extends -10, 
+15 kHz around the 30 -kHz carrier 
frequency. The left- channel sum and 
difference signals are combined and re- 
corded on the groove's inner wall. 

The 30 -kHz carrier level was picked 
at 19 -dB lower than the sum signal 
reference level after considering pickup 
trackability, signal to noise, and inter- 
ference between the frequency bands. 
When the sum (Lf + Lb) signal in- 
creases in a positive direction, the re- 
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FIG. 4 -CD -4 RECORDING SYSTEM. 
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PREEMPHASIS 
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MODULATOR 

VARIABLE 
GAIN 

EMIXER AND NEUTREX 

CUTTING 
HEAD 

cord wall is cut to move away fro u the 
center of the record, and a pc citive 
increase in the difference (Lf - Lb) 
signal modulates the 30 -kHz c _rrier 
higher in frequency. In a similar way 
and with the same modulation sense 
with respect to the record cente , the 
outer groove wall is modulated with 
the Rf + Rb and the angle -modulated 
Rf - Rb signals. It is more precise to 
define the modulation as angle mciula- 
tion because, as will be explained, both 
frequency and phase modulation are 
present when pre- emphasis is consid- 
ered. By defining the four channels in 
this way, the system is fully comp = tibie 
and the original Lf, Lb, Rf, an i Rb 
signals can be retrieved without com- 
promise just as if they had been re- 
corded directly. 

During playback a high -compliance, 
wide- bandwidth cartridge and :aylus 
combination is used to produce the left 
and right outputs in essentially the 
same manner as in the two -ch Innel 
stereo pickup. The sum and FM modu- 
lated difference signals are separated 
with filters and the difference signal is 
detected with an FM demodulator. The 
detection scheme is shown in Fig. 2. To 
compensate for the delay of the hand - 
pass filter, a 40 -As time delay i; in- 
serted at the recorder in the sum signal 
path. When separated in the decader, 
the sum and difference signals w 11 be 
in the correct time relationship it the 
bandpass filter delay is 40 -As greater 
than the lowpass. FM demodulation is 
often done with a phase- locked loop 
because of its excellent perforn- mice 
with a minimum of LC filter :om- 
ponents. 

Figure 3 shows how the four c han- 
nels are recovered by proper matrixing 
of the sum and difference sig Tals. 
Matrixing here is simply the term ised 
to describe the signal combining pro- 
cess and should not be confused with 
the QS or SQ systems which use dif- 
ferent signal- combining proce:.ses. 
Addition of the sum and difference 
signals from either the left or -ight 
groove doubles the front signal and 
eliminates the rear one: (Lf + Lr) 
+ (Lf - Lr) = 2Lf. Subtracting: the 
same two signals cancels the front and 
doubles the rear one: (Lf + Lr) - (Lf - Lr) = 2Lr. 

If a 4- channel disc is played rn a 
stereo player, the left and right aum 
signals will he reproduced and tin: ul- 
trasonic difference signals ignored. The 
sum signals are identical to what a :on- 
ventional stereo record would cor lain 
if the CD -4 process was not being used. 
Conversely, when a stereo record is 
played on a 4- channel system these is 
no 30 -kHz signal and the Lf - Lb and 
Rf - Rh can be replaced with zerots in 
Figs. 2 and 3. The high -frequency de- 
tector channel is muted to eliminate the 
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unnecessary band which degrades the 
signal -to -noise ratio. Lf + Lb is re- 
placed with L and Rf + Rb with R. 
The left outputs will now both be L and 
the right outputs R. The rear channels 
can be silenced to prevent the stereo 
image from being shifted to a false po- 
sition. The CD -4 system is then fully 
compatible with a stereo system since 
both formats can be interchanged and 
still retain correct left to right 
separation. 

Preemphasis 
In the more complete CD -4 record- 

ing and playback system ( Figs. 4 and 
5) there is a complementary pair of 
pre -emphasis and de- emphasis blocks. 
Frequency modulation has a number 
of unique characteristics. As the mod- 
ulation frequency increases so does the 

noise density (noise power per unit 
bandwidth). The carrier deviation 
caused by the noise at a particular 
modulating frequency is directly pro- 
portional to that frequency. This well 
known phenomenom is treated by pre - 
emphasis in FM broadcasting. If the 
signal level is increased as the modu- 
lating frequency increases the effect of 
the FM detected noise is cancelled. In 
considering the application of pre -em- 
phasis to the CD -4 disc, crosstalk and 
the band limitation must be evaluated. 

One large source of crosstalk is in 
the cartridge and it increases as the 
modulation index at the recorder in- 
creases. The 20 to 45 -kHz band limit 
constrains the modulation difference 
channel so that pre- emphasis cannot be 
allowed to continue unbounded. A 
careful study of the parameters led to 

the choice of the pre -emphasis charac- 
teristic plotted in Fig. 6. Response is 
kept flat until 800 Hz. Beyond 800 Hz, 
the response is boosted at a 6 dB/ 
octave rate up to 6 kHz, beyond which 
the response is again flattened. The 
total pre- emphasis is a little less than 3 

octaves giving a total boost of 17.5 dB. 
At 6 kHz where the response is 3 dB 
down the actual boost is 17.5 - 3 = 
14.5 dB. 

An interesting perspective is gained 
by realizing that when frequency mod- 
ulation is carried out with a linear 
frequency boost, the result is a phase 
modulated signal. In a frequency mod- 
ulation scheme, phase deviation de- 
creases inversely with modulating 
frequency. The same amplitude signal 
at 2 kHz will phase deviate the carrier 
half as far as a 1 -kHz signal. If the 
pre- emphasis counteracts this decrease 
by a corresponding rise in its ampli- 
tude, the phase deviation will be inde- 
pendent of frequency, and will only 
depend on the modulating amplitude. 
Between 800 and 600 Hz, the differ- 
ence signals can be considered as phase 
modulating the 30 -kHz carrier. Phase 
modulation gives excellent signal -to- 
noise performance at the higher fre- 
quencies since increases in phase devi- 
ation is not accompanied by increases 
in noise. The pre- emphasis is only ap- 
plied to the carrier channel with the 
sum signals operated on by the conven- 
tional RIAA characteristic to maintain 
compatibility. 

The ultrasonic frequency spectrum 
is proportioned so that the system be- 
comes single sideband frequency mod- 
ulated at its highest frequencies. This 
is a refinement in bandwidth use since 
the higher distortion of the FMSSB 
operation is unimportant; the second 
and higher harmonics of frequencies 
above 10 kHz is beyond the audible 
range. 

ANRS reduces noise 
In the same way compression is used 

to increase the apparent dynamic range 
of magnetic tape, JVC has applied their 
ANRS Automatic Noise Reduction 
System as an integral part of the design. 

(continued on page 89) 
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Many Roads 
to 4- Channel 

Many options are open to the person who wants to listen to 
4- channel sound, but there are many questions too. What should 
I do if I already own stereo equipment? What should I purchase 

in the way of new equipment? Here are some of the answers. 

DEPENDING ON WHOM YOU'RE TALKING 
to, and what part of the country he's 
from, 4- channel equipments can repre- 
sent anywhere from 20% to 80% of a 
dealer's total hi -fi sales. In plain terms, 
4- channel is a bust or a boom. 

Where 4- channel sound gets an 
adequate demonstration, and where 
adequate software is available in the 
form of a substantial record selection, 
dealers can't get enough hardware to 
keep up with the demand. But where 
the demonstration involves second rate 
speaker placement -or second rate 
equipment -and where the selection of 
4- channel records takes up less than a 
hand -span out of hundreds of record 
bins, we find the consumer has little 
interest and enthusiasm for anything 
other than stereo; for the difference 
between even the best mono and 
second -rate stereo is spectacular, while 
that of stereo and 4- channel is at best 
marginal if the listener hears anything 
other than the finest 4- channel 
equipment. 

We must also face the fact that 4- 
channel involves considerable addi- 
tional expense if we wish to maintain 
the same overall sound quality as pro- 
vided by a stereo system in the same 
class. For example, 4- channel means 
two additional rear speakers of the 
same quality (preferably identical) as 
the front "stereo" speakers. Power out- 
put for power output, the 4- channel 
system requires virtually a second com- 
plete amplifier (the power supply can 
he shared), and of course, if we want 
Quadradisc in addition to the martix 
format, there is the additional expense 
of the CD -4 demodulator. 

But it really is better! 
Regardless of the hard knocks di- 

rected at 4- channel by confirmed 
stereophiles -the same as we heard 
when mono was replaced by stereo, the 
truth of the matter is that 4- channel, 
surround- sound, quadriphonic, or 
whatever we chose to call it, is superior 
to stereo when the program material is 

by HERB FRIEDMAN 

scored to use the full potential of the 
system. (Fact is, even ordinary stereo 
often sounds better when coming from 
front and rear than "standard stereo ".) 

But the superiority of 4- channel is 
only evident when good equipment - 
designed to provide more than just a 
semblance of rear information -is 
used. To explain: While the Quadradisc 
system provides a discrete output from 
each of the four channels, as does 4- 
channel tape, the matrix systems deliver 
the expansive separation desired by 
most listeners only when enhanced. 
Both the SQ and QS (RM) matrix 
systems have special electronic circuits 
which provide some 15 to 20 dB separa- 

SANSUI SP -2500 3 -way seeker system fea- 
tures a 12" woofer, two 5" cone -type mid- 
ranges, and a pair of 2" tweeters. 

tion in all directions, thereby approach- 
ing and in some instances equalling the 
special characteristics of CD -4. 

But equipment which has the full - 
enhancement circuitry built in are few 
and far between; more often, they're 
available as an optional add -on device 
for an associated receiver or amplifier. 
Most of the receivers and amplifiers 
presently available use a far more sim- 
plified matrix decoder which provides 
anything from "infinite" front /zero 
front -to -rear separation, to about 20 
dB front /8+ dB front -to -rear separa- 
tion. Now a listener hearing zero, or 
even 8 -dB center front -to -rear separa- 
tion is not going to be overwhelmed 
by the advantages of surround -sound. 

Consider the future 
Because someone is underwhelmed 

by 4- channel at this time is n.- reason, 
however, not to prepare for the future, 
for 4- channel is growing by leaps and 
bounds; and it is conceivable that be- 
fore the year is out many of the most 
popular records and prerecorded tapes 
will be available in the 4- channel for- 
mats. They will be scored for surround - 
sound listening, and much of the con- 
tent and enjoyment will be lost if they 
are heard in "compatible stereo ". (For 
a listing of available 4- channel soft- 
ware, see Harry Maynard's article, "4- 
Channel Software -Who Makes What" 
elsewhere in this issue.) 

Almost all high -fidelity equipment 
manufacturers allow for the stereo 
now /4- channel future listener, and 
many fine "4- channel" amplifiers and 
receivers offer some form of amplifier 
strapping or bridge connection that 
combines the available rear channels 
amplifier power output into i he front 
channels for standard stereo (see 
"Amplifier Switching From 4 Channel 
To 2- channel by Len Feldmatl, Radio - 
Electronics, July 1973). Most often, 
these units are provided with some 
form of matrix decoder so the listener 
can move into surround -sound by 
simply adding the two rear speakers. 
In addition, several discrete 4- channel 
inputs are provided for auxilaly equip- 
ment when the user upgrad :s to 4- 
channel. These inputs allow for con- 
necting a CD -4 demodulator. or an 
enhanced matrix decoder, so obso- 
lescence is avoided. If there are new 
developments in 4- channel sound the 
user can upgrade by pluggin: in the 
latest device. 

Other forms of the latest 4- channel 
amplifiers and receivers have the amp- 
lifier strapping and a built in CD -4 
demodulator, and some form of basic 
matrix decoder. Here, the potential for 
immediate expansion from stereo to all 
4- channel modes is positioned at the 
end of a front panel switch; but, of 
course, all the features are paid for at 
one time. Similarly, there are . trapped 
amplifiers with enhanced matrix de- 
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coders and built -in switching for an 
add -on CD -4 demodulator; but again, 
the user might be paying for much 
more than he wants or needs today. 

One of the most effective ways to 
have your cake and eat it is to take the 
"building block" approach to 4- 
channel; using your present stereo com- 
ponents, or even a brand new stereo 
system. (There's no good reason to put 
off buying hi -fi equipment simply be- 
because you can't decide between stereo 
and 4- channel and want to avoid being 

o 
L 

stuck with obsolete equipment.) 
By using building blocks to create a 

4- channel system you not only get a 
chance to buy as the budget permits, 
you also add only those surround -sound 
features immediately desired. For ex- 
ample, let's assume you presently own 
a stereo system and you want to experi- 
ence the "enhanced stereo" available 
through the "ambient sounds" con- 
cealed within an ordinary stereo pro- 
gram (records and tapes) . Figure 1 

shows how it's done with two rear 

STEREO AMPL 

DYNA 
DECODER 

o 
R 

RR 

FIG. 1 -THE PASSIVE "DYNA" TYPE DECODER extracts ambient sounds of the recording 
location, such as reverberrations, which are concealed within a stereo program. When these 
ambient sounds are reproduced from behind a listener the special characteristics of the 
recording studio or auditorium are approximated. Though touted by manufacturers as "4- 
channel", ambient surround -sound is really enhanced stereo. 
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FIG. 2- SMALLER STEREO SYSTEMS are often effectively upgraded to 4- channel by using 
a combination Decoder /Rear -Amplifier. The decoder takes a matrix encoded 4- channel feed 
from the main stereo amplifier and decodes the signal into front and rear outputs. The rear 
outputs pass into the amplifier section while the front outputs are fed back through the tape 
recorder connections to the "front" stereo amplifier. Some of the newer stereo amplifiers 
have a special "4- channel output" so the decoder doesn't tie up the tape connections (which 
are generally 'moved" to the D /RA.) 

speakers and a passive ambience sound 
(Dyna type) decoder. (less than $20). 

Note that the ambience sound de- 
coder connects across the stereo 
(front) speakers, while the rear speak- 
ers connect to the decoder. This ar- 
rangement extracts the same ambient 
information from a stereo program as 
a more complex electronic decoder, 
and represents the lowest cost way 
to go. 

Once you've dipped your toes into 
4- channel you'll probably want to up- 
grade to other modes, say matrix 4- 
channel. Figure 2 shows how the orig- 
inal stereo equipment is used with a 
Decoder /Rear -Amplifier. The signal 
from the stereo amplifier's tape output 
is fed into the D /RA, where the rear 
output from the decoder feeds straight 
through the integral amplifier. The 
front signals come out of the decoder 
and are fed back into the stereo ampli- 
fier's tape input -the stereo amplifier 
now serving as the "front amplifier ". 

Though the D /RA's often have a 

rear amplifier of quite good perform- 
ance, it is rarely up to the power level 
of the user's main stereo amplifier. 

FISHER 222 AM /FM STEREO RECEIVER 
has 20 watts output power per channel. 

CONCORD CR -21D features seperate fine 
tuning control for FM reception. 

Where the total system might be well 
suited for "background" or "general 
listening ", it rarely will deliver the 
thunderous sound levels enjoyed by 
many stereophiles (quadrifiles ?). 

For high volume levels and sound 
quality equal to the best in stereo the 
system shown in Fig. 3 is an ideal solu- 
tion. Here we find the rear amplifier is 

an exact duplicate (same model) as the 
original stereo amplifier, now to be 
used for the front channels. If the 
amplifiers are stacked one on the other 
the total control arrangement is similar 
to the sophisticated 4- channel equip- 
ments. In between the two stereo 
amplifiers we find an "enhanced" mat- 
rix decoder, providing the optimum in 
matrix decoding. 

When it is desired to add CD -4 cap- 
ability, an optional demodulator is also 
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connected between the amplifiers, using 
the auxiliary inputs. The same applies 
to 4- channel tape equipments. 

As you can see, the building block 
approach allows any stereo system to 
he upgraded to any desired degree of 
4- channel performance. For those not 
willing to plunge into 4- channel it offers 
the most convenient way to assemble a 

high performance 4- channel system 
over an extended time period. 

Full 4- channel 
Complete 4- channel receivers and 

amplifiers generally provide what you'd 
build up to with building blocks, the 
major difference being everything is 
built into one cabinet. Almost every 
major manufacturer offers a high -per- 
formance receiver with a built in CD -4 
demodulator, matrix decoder, at least 
one 4- channel auxiliary input, and one 
or two 4- channel tape recorder connec- 
tions. Some of these high performance 
units also provide an optical ("scope") 
relative power output indicator which 
is used for adjustment of the CD-4 
demodulator and /or the speaker sound 
balance. Other models use VU- meters 

PIONEER SX -636 stereo receiver has many 
features found in higher priced models. 

YAMAHA CA1000 integrated stereo ampli- 
fier has direct -coupled power amplifier 
stages. 

to indicate the channel balance, though 
meters cannot usually be used -he- 
cause of reduced sensitivity -to adjust 
a CD -4 demodulator. 

Some matrix 4- channel receivers 
allow for expansion to CD -4 with an 
optional plug -in demodulator. These 
receivers are completely wired for 
CD -4. with the requisite front panel 
switching. The only thing that's missing 
is the demodulator itself, which is 
available as a plug -in that becomes an 
integral part of the receiver itself -just 
as if it was factory wired. The user 
acquires the basic AM FM 4- channel 
receiver with integral matrix decoder 
and discrete auxiliary inputs, and adds 
the CD -4 plug -in when it's desired. 

Though there have been rumors to 
the effect that a total 4- channel receiver 
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FIG. 3 -A SECOND STEREO AMPLIFIER -identical to the user's present equipm( it -o ten 
provides an excellent path towards high performance 4- channel. Decoders, demodulators and 
tape recorders are easily connected between the auxiliary or tape inputs on both z nplifiers. 
Though we show separate turntables and pickups for matrix and CD -4, one CD -4 rrntable/ 
pickup is often all that's needed as the demodulator might have a "pickup bypass" output 
(around the demodulator) which can feed the matrix decoder. 

with CD-4 and enhanced matrix de- 
coder is being manufactured, no one 
has seen a production model. Even 
with a full- feature 4- channel receiver 
or amplifier, an accessory enhanced 
matrix decoder is required for optimum 
matrix 4- channel. On the other hand, 
while there are several receivers and 
amplifiers with enhanced matrix de- 
coders. they don't have CD -4 demodu- 
lators; and again an accessory is 
required. 

Most modern 4- channel receivers 
provide an "FM output" for use with 
contemplated 4- channel FM broadcast 
adapters -the same idea used hack 
when stereo got started and the multi- 
plex adapter was provided to "upgrade" 
monophonic tuners. The "FM output" 
is a take -off ahead of the de- emphasis 
filter -the same as used for stereo. 
Since no 4- channel system has been 
FCC approved for FM broadcast, 
there's no reason to assume a detector 
output will be suitable for the system 
that wins approval. An "FM output" 
jack. therefore, is not a consideration 
when selecting 4- channel receivers. 

4- channel tape 
Though there have been reports of a 

4- channel cassette recorder available in 
Japan. only the 8 -track cartridge and 
reel -to -reel recorders are available, 
here. with 4- channel capability. In both 
instances equipment is available in 
everything from rock- bottom price to 

high performance. With few exceptions 
the equipment has both rec Ord and 
play in the 4- channel mode. A few 
early reel -to -reel recorders had stereo 
record and 4- channel play, but hey are 
no longer available (thank heaven). 
In 8 -track equipment, however. we find 
there are still several models which are 
stereo record and 4- channel play; for 
the 8 -track cartridge market appeals to 
both the quadriphile who recards his 
own carts (for use, say, in his cur) and 
the hobbyist who uses only pre- 
recorded 4- channel cartridges. 

Speaking of cars. there is a ground- 
swell of interest in 4- channel for vehi- 
cles; limited exclusively to 8 -track 
cartridge equipment. The basic package 
is, of course, the 4- channel cartridge 
player. There is considerable interest, 
however, in enhanced stere with 
derived ambient sound from he rear 
speakers. Since the Dyna type rear 
speaker connection requires nothing in 
the way of additional circuit; other 
than a pair of speaker outputs, several 
"standard" stereo 8 -track players are 
now available with a "4- channel " - 
actually enhanced stereo, out j ut. For 
those who already have an 8 -track 
player in their car, Dyna type .Imbient 
sound decoders for vehicle use- are to 
be found in virtually every dealer's 
cartridge player display. Any service 
shop that sells or installs auto players 
will also provide you with the tenbient 

(continued on F 4ge 88) 
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R C Coupling in 

RESISTOR- CAPACITOR COUPLING IS ONE 
of the most common methods of connecting 
one amplifier stage to another. In this arti- 
cle we will show how to design these coup- 
ling arrangements and work our way 
through to practical operating circuits. 

Capacitive reactance is inversely related 
to the frequency of the voltage across the 
capacitor. In the formula 

X, 
6.28 fC Eq 1 

X,. is the reactance of the capacitor in ohms, 
f is the frequency of the applied signal in 
hertz, and C is the capacitance in farads. 
Include the capacitor in a circuit with a re- 
sistor and you have a frequency dependent 
R -C filter. These filters are part and parcel 
of the R -C coupled transistor circuit. 

R -C filters 
Two basic filter circuits using one resistor 

and one capacitor in each, are shown in Fig. 
1. The high -pass filter in Fig. I -a discrimates 
against the low frequencies and freely pas- 
ses the upper end of the spectrum. The 
exact and approximate frequency curves for 
this filter are shown as A and B respec- 
tively. in Fig. 2. Note the 6 dB -per- octave 
or 20 dB- per -decade rolloff. The corres- 
ponding curves for the low -pass filter of Fig. 
I -b are shown in Fig. 3. The corner fre- 
quency, f,,, can be determined from the equ- 
ation I 

f, _ 
6.28 R C Eq. 2 

where R is the resistance in ohms, and C is 
the capacitance in farads. 

Two or more such filters can be con- 
nected into the circuit to increase the rate of 
the rolloff beyond 6 dB /octave. The reduc- 
tion in gain below maximum at a specific 
frequency, is equal to the sums of the reduc- 
tion in gains of the individual filter sections 
at that frequency. See filters in Fig. 4 and 
corresponding curves in Fig. 5. 

The circuit in Fig. 4 -a consists of two 
low -pass 6 dB /octave filters; one is com- 
posed of RI-C1 and the second is R2-C2. 
The corner frequency of the R 1 -C I com- 
bination is f, while that of the R2 -C2 sec- 
tion is G. If f,,, is higher than f,,,, the approx- 
imate frequency curve of the total filter 
rolls off at 12 dB /octave below fa, (Fig. 
5 -a) . 

In the drawing, the low frequency end of 
each curve is flat with 0 db attenuation. At 
f,,,, one curve starts to roll off at the rate of 
6 -dB- per -octave' while beginning at f,,., the 

second curve rolls off at the same rate. The 
resultant is the sum of the two curves. Up 
to f,,,, neither R -C combination attenuates 
the signal, so the curve is flat with 0 dB 
attenuation. 

Solid state amplifiers commonly employ 
multiple stages of amplification together. 

stable operation. Here's how to 

Between f,, and f,,2 the rolloff is affected 
only by RI -CI, so that this portion of the 
curve rolls off only at the rate of 6 dB -per- 
octave. From f,., on up to an ideally infinite 
frequency, the slope due to the roll -off 
characteristic of the R2 -C2 section must be 
added to the slope due to RI -CI. Since here 
both 6 dB -per- octave circuits are involved, 
the final curve is characterized by a 
12 -dB -per octave rolloff. 

Another way of plotting the effect of the 
total filter is to add the curves of each sec- 
tion vectorally, point -by- point. Up to G, 
the attenuation of both curves are zero so 0 
+ 0 is 0 dB. At 2f,,, or at f,.., the attenuation 
of one curve is 6 dB and that of the second 
curve is still zero. The point on the sloping 
line curve is thus 6 dB + 0 dB = 6 dB. 
Continuing this, at 4f,,, = 2f,2, one curve 
shows an attenuation of 12 dB while the 

A 

B 

i 
ein 

)I 
C T 

R eout 

T 
ein C e out 

FIG. 1 -BASIC HIGH -pass and low -pass R -C 
filters (a and b respectively). The attenuation 
depends upon the value of the resistor and 
the capacitive reactance which is frequency 
dependent. 

FIG. 2 - THE FRE- 
QUENCY RESPONSE 
CURVES of the high - 
pass filter shown in 
Fig. 1 -a. Curve a shows 
the exact response, 
while curve b is a 

linear approximation. 

FIG. 3 - THE FRE- 
QUENCY RESPONSE 
CURVES of the low - 
pass filter shown in 
Fig. 1 -b. Curve d 
shows the exact re- 
sponse, while curve c 
is a linear approxima- 
tion. 
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fo 
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other is 6-dB down. As the total is 18 dB, 
this is another point on the final curve. 

All points can be connected by a straight 
line with the resulting response curve being 
the approximation to the complete filter. 
The characteristics are altered somewhat 
from the ideal, because of the loading effect 
of one filter section on the other. The pro - 
ceedure outlined is more accurate when the 
two sections are isolated from each other. 
This isolation can be provided by placing a 
high- impedance transistor stage between the 
two R -C sections. 

Should f,,, and f,,., be coincident, the rolloff 
is 12 -dB -per- octave beginning at the coinci- 
dent corner frequency. This is shown in Fig. 
5 -b. 

Similar plots are made for the high -pass 
filter of Fig. 4 -b in Figs. 5 -c and 5 -d. 

Characteristic curves of the bandpass 
filter of Fig. 4 -c are in Fig. 7. The vector 
additions producing the sum curve defining 
the response of the total filter, are done 
as before. 

An equivalent to the input circuit of a 
transistor, can take the form shown in Fig. 
8 -a. While R can be the Thevenin equiva- 
lent of the output resistance of a preceed- 
ing circuit, R will represent the input re- 
sistance of a transistor or the resistor 
placed at the input of a transistor. C could 
be the input capacitance of a JFET or 
bipolar device. The actual and approx- 
imate attenuation curves of this circuit 
are shown in Fig. 8 -b. However, it is dis- 
placed from the 0 -dB level by a number of 
dB determined by the resistive compon- 
ents in the circuit. 

The horizontal portions of this curve, 
from 0 Hz to f Hz, is not at 0 dB, as was the 
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D 
C 
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Audio Circuits 
resistor -capacitor coupling to connect 
This method has the main advantage of 
design the coupling circuits. 

case when the curve in Fig. 3 was drawn for 
the circuit in Fig. l -b. There is already some 
attenuation at the low frequencies. At these 
frequencies, the attenuation is determined 
by the resistive voltage divider formed by R 
and R . for up to f,, C is effectively as open 
circuit. Up to f 

R 
e001 - )em 

R +Rn Eq.3 
so the dB attenuation at these frequencies 
can be determined from the equation 

e 1 
dB attenuation = 20 log, ( ) 

el 

R 
20 log,,,( 

+R ) E . 4 n Q 

The corner frequency can be determined 
by shorting the input voltage, e, , while the 
output circuit at e u1 is left open. Note the 
effective resistance shunting the capacitor, 
C. For this circuit, R is in parallel with R. 
Using the symbol RIIR to represent this 
combination 

fol f 2 

R1 

ein C1 

e 

a 

f1 f2 

)I 
Cl C2 

R1 R2 

1 

b 

f1 f2 

eout 

C 

FIG. 4- MULTIPLE STAGE R -C FILTERS. 
Circuit a is two low -pass filters connected in 
series to provide additional attenuation. Cir- 
cuit b shows two high -pass filters connected 
together. Circuit c consists of a high -pass 
filter followed by a low -pass filter to form a 
bandpass filter. 

by MANNIE HOROWITZ 

2s (RIIR)C Eq.5 
This equation is identical in form to Equa- 
tion 2. 

A high -pass filter circuit frequently en- 
countered is shown in Fig. 6. In a practical 
circuit, R can be the input resistance or 
input resistor of a transistor circuit, while C 
may be a coupling capacitor shunted by re- 
sistor R. R may be the resistance due to the 
leakage of an electrolytic coupling 
capacitor. The frequency characteristic 
curve for this circuit is shown in Fig. 9. 

As was the case with the circuit in Fig. 8, 
the output from 0 Hz to f, Hz is dependent 
only on the resistive voltage divider 
formed by R and Rp and can be deter- 
mined using Equation 4. The lower corner 
frequency can be calculated from the 
parallel R -C circuit when e, is open cir- 
cuited while the output is shorted at eou1. 

It is simply equal to 1 /6.28RC as in Equa- 
tion 2. 

The curve from f, to f,2 has a 

6-dB -per- octave slope. Equation 5 can be 
used to determine f 2. As before, e; is 
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fo 
foi fo2 

2 fol 
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C 

4f 1 

shorted to determine the resistance across 
the capacitor, (RI IRO while e000 remains 
open. F. = 1/6.28 (RIIR)C. 

The curve in Fig. 9 is actually tt e sum of 
two curves, for there are two ccrner fre- 
quencies. The addition is performed in a 
manner similar to that described fDr Fig. 5 

and is detailed in Fig. 10. 

Let us now observe to see just what we 
did to determine the corner frequencies. 

One corner frequency, f,,.>, is determined 
from the parallel R -C circuit when e, is 
shorted and a 1 is left open circus red. For 
the high -pass filter, the low- frequency rolls 
off or decreases below f,,2. 

The second corner frequency, f,,, is de- 
termined from the parallel R -C circuit when 
el is open circuited and a , is short cir- 
cuited. In this case, the output inc.eases at 
the rate of 6 -dB -per- octave from the corner 
frequency. 

One more coincidence can be shown with 
respect to the low -pass filter in Fig 4 -c and 
the representative curve in Fig. 7. 

The corner frequency was determined by 
shorting e, while a u1 was left oren. The 

o 
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o 
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6 ail OCTAVE 
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TO EI rHER 
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FIG. 5- FREQUENCY RESPONSE CURVES of the multiple stage R -C filters shown in Figs. 
4 -a and 4 -b. Fig. 5 -a shows the response of circuit 4a when the two corner frequencies are not 
equal to each other. Fig 5 -b shows the response of circuit 4a when the two corner frequencies 
are equal to each other. Fig. 5 -c shows the response of circuit 4 -b when the twc corner 
frequencies are equal. Fig. 5 -d shows the response of circuit 4 -b when the two corner fre- 
quencies are equal to each other. 
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curve above f, rolled off or decreased at 6 
dB -per- octave. This rolloff was common to 
both the high -and low -pass filters when the 
corner frequency was determined after e;,, is 
shorted while e , is left untouched. We can 
now write two rules: 

1. Determine one corner frequency by 
shorting the input while the output remains 
open. Substitute the equivalent resistance of 
all resistors in parallel with C, into Equation 
2. The curve will roll off or decrease at the 
rate of 6 -dB -per- octave from this frequency. 
The direction of the rolloff will depend upon 
whether the circuit is a high -or low -pass 
type of filter. 

2. Determine a second corner frequency by 
opening the input circuit while shorting the 
components at e,,,,,. Substitute the equiva- 
lent resistance of all resistors in parallel with 
C. The curve will rise at the rate of 
6 -dB -per- octave from the frequency deter- 
mined by using all resistance across C. If 
the parallel R -C combination is in series 
with the signal, the output will rise to f0, Hz 
as shown in Fig. 10. If the R -C network is in 
parallel with the input, the curve will rise to 
x Hz beginning at the corner frequency. 

Let us apply these two rules to the circuit 
in Fig. 1 I. As C is across a portion of the 
output, it is essentially a low pass filter cir- 
cuit. Determine f,,, by shorting the input, e;n 
The equivalent resistance is (R + R,) in 
parallel with R1 written (R 
Thus f , the frequency at which the rolloff 
starts is 1/6.28[(R + Rj 1112, ] C. Leaving 
e,,, open and shorting the component at e the second corner frequency, fn. = 
1/6.28 (RPIIR)C, can be determined. The 
component curves and the sum of the 
components, are shown in Fig. 12. The 
number of dB the horizontal curve is be- 
low the 0 -dB reference can be determined 
from the resistor components & is equal to 

RP +R 
dB below zero = 20 log, ( 

RP +R +R, 

e,n 

R 

Rp eon, 

FIG. 6- PRACTICAL HIGH -PASS FILTER 
which is frequently encountered as an equiv- 
alent of the coupling circuit used in transistor 
amplifiers. The lower corner frequency de- 
pends solely on the capacitive reactance and 
the resistor R. The upper corner frequency 
depends on the capacitive reactance and the 
parallel combination of R and R,.. 

o 

Frequency characteristics of an R -C 
stage 

The circuits discussed can be applied to 
practical R -C and direct coupled stages. 
One possible circuit is in Fig. 13. The input 
signal is fed through capacitor CI to the gate 
of aJFET. The voltage developed across R 
is coupled through capacitor C2 to the base 
of a bipolar transistor. The output of the 
two -stage amplifier, appearing across R, , is 
fed to load resistor R, through capacitor C3. 

Should e, be a voltage source, the corner 
frequency for the circuit consisting of R,; 
and Cl is I /6.28R,,C,. The curve picturing 
the frequency characteristic of the signal ac- 
ross R,; is curve A in Fig. 2. The identical 
curve is used for the circuit involving 
R1,- C2-R10 (R; is the input resistance of the 
bipolar transistor) where the corner fre- 
quency is l/6.28C_(R +R1) as well as for 
the circuit including R,- C1 -R,, with a corner 
frequency at I /6.28C;,(R, +R,,). 

Corner frequencies are also determined 

0 db 

8 

-x 

-6-x 

-12 -X 

A 

18 X 
fo f f fo 2 to 

T T 
FREQUENCY (Hz) 

FIG. 8- TRANSISTOR INPUT CIRCUIT equiv- 
alent. Circuit A shows the practical form of 
the equivalent circuit at the input to a tran- 
sistor. The frequency response characteristic 
curve is shown in curve B. The response 
curve is shifted below the 0 -dB reference 
line by an amount which depends upon the 
value of the resistive elements in the circuit. 

6db / OCTAVE 
ROLLOFF 

FIG. 9- FREQUENCY RESPONSE CURVE 
for circuit shown in Fig. 6. This curve is ac- 
tually the sum of two seperate curves. Each 
corner frequency depends upon the two re- 
sistive elements in conjunction with the 
capacitive reactance. 

fol fo2 

FREQUENCY (Hz) 

by the capacitor- resistor combinations in 
the drain and emitter circuits. Due to these 
combinations, the gain rises at the rate of 
6-dB -per- octave from the corner frequency 
up to x Hz. For the JFET, the corner fre- 
quency is I/6.28C4R, while for the bipolar 
device, it is l /6.28C,RF;. 

Unbypassed resistor R, in the emitter, in 
conjunction with C5 and the balance of the 
circuit, are all components in a circuit with 
the frequency characteristic shown in D in 
Fig. 3. The corner frequency here is 

I RF; +R,f 
( ) 

6.28 C, RER 
where R is RF. + r,. + (resistance seen by 
the base circuit) /fl. RQ is the resistance 
seen by RE looking back into the emitter 
circuit of the transistor. 

Response curves are all approximate due 
to capacitance and resistance ignored in the 
calculations. All calculations should be 
checked in the laboratory. 

Ac and dc load lines 
The load lines for the input transistor in 
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FIG. 7- FREQUENCY 
RESPONSE CURVES 
of the band -pass filter 
shown in Fig. 4 -c. The 
dotted lines show the 
individual response of 
each section, while the 

8ío2 16 102 solid line shows the 
2 f01 4 fo response of the com- 

plete filter. 

CURVE 
FOR 

FIG.9 

A 6 db/OCTAVE 

6 db/OCTAVE 

A 

f01 f02 

FREQUENCY (Hz) 

FIG. 10- FREQUENCY RESPONSE CURVE 
details for the circuit shown in Fig. 6. The 
total response curve is the result of a point - 
by -point summation of curves a and b. 

6 db/OCTAVE 

FIG. 11- PRACTICAL LOW -PASS FILTER 
used in analysis (see text). The corner fre- 
quencies are determined from the series - 
parallel combinations of the resistive ele- 
ments in conjunction with the capacitive 
reactance. 

this circuit, the JFET, are drawn in Fig. 14. 
The dc load line involves all resistors in the 
drain circuit, and is the sum of resistors R 
and R0. If, for this discussion, R, is negligi- 
ble compared to R , the maximum drain 
current shown in the drawing is 1 (max) = 
E !R . The quiescent current and voltage 
point is normally chosen at the center of the 
load line when the transistor is operated in 
Class A. 
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CURVE GENERATED 
BY SUM OF A & B 

CURVES 
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f01 f02 

FREQUENCY (Hz) 

ID(max) = EDD 
RD 

ID 
dc LOAD LINE 

ac LOAD LINE 

FIG. 12- FREQUENCY 
RESPONSE CURVE for 
circuit shown in Fig. 
11. The total response 
curve and the two in- 
dividual components 
that comprise the total 
response are shown. 

V VD2 EDD 
E DS 

VD() 

At the mid -frequencies, all capacitors are 
considered as short circuits. The mid - 
frequency ac load line is therefore deter- 
mined by R shunted by RB while this com- 
bination is in turn shunted by the impedance 
looking into the base circuit of the bipolar 
transistor or r, + ß (re + RE). Assign R0e 
as the symbol for the resistance shunting 
R when the ac load line is considered. 
The effective ac load line is then deter- 
mined by R;,r. in parallel with R0.It passes 
through the quiescent point on the dc load 
line. 

Note that the possible voltage swing ac- 
ross the dc load resistance is from 0 to E. 
Shunting the resistor R with Rae, as is re- 
quired to determine the ac load line, the 
possible output voltage swing is limited from 

FIG. 14 -LOAD LINES 
for the JFET input 
stage of the circuit 
shown in Fig. 13. 

FIG. 13 - PRACTICAL 
R -C COUPLING as ap- 
plied to an amplifier. 
In this circuit, a JFET 
is coupled to a bipolar 
transistor. c1 

V , to VD2. It is obvious that the larger Rae 
is made with respect to R, the larger the 
voltage swing of the output signal can be. 
R, is normally designed to be at least equal 
to RD although it is more desirable that its 
resistance be more than ten times that of the 
resistor in the drain circuit. 

Should the input transistor be a bipolar 
type, the identical considerations are in- 
volved when the resistor in the collector cir- 
cuit is shunted by all other resistors capaci- 
tively coupled to it, which are needed to 
compose the ac load line. Regardless of the 
input transistor, R, is due to the loading of 
the second device on the output circuit of 
the first transistor. If the second transistor is 
a JFET, the gate resistor of the second amp- 
lifier stage must be considered. Should the 
second device by a bipolar transistor, Ra,, is 
the sum of the base resistance, rf beta times 
the emitter resistance and the unbypassed 
resistor in the emitter circuit, such as RF. 
All this is shunted by the components used 
to bias the device. 

As in the case of all coupled circuits, the 
mid- frequency gain is the product of the ac 
gains of each stage when the gains are calcu- 
lated using the proper ac load at the output. 

Bout 

The proper ac load includes all corr.ponents 
in, and the loading effect of the su' seeding 
stage. 

Coupling without capacitors 
The capacitor C2 in Fig. 13 is vital in 

keeping the dc from the first stage out of 
the input circuit for the next stage of 
amplification. Improper dc voltage appear- 
ing at the input of the second transistor 
will upset the quiescent bias conditions of 
the device. 

Capacitors in coupling circuits h;rve sev- 
eral disadvantages. They are frequency 
selective. They limit the swing of th: output 
voltage. They may cause noise pulses to be 
produced at the output while the capacitors 
are charging. There may be a delay in the 
establishment of the final stable biar. condi- 
tions and a delay before the transistc- begins 
to amplify. They may cause the transistor to 
conduct heavily while charging the 
capacitor, causing the semicondt ztor to 
break down. 

These drawbacks can be overt 'me by 
using direct coupled circuits. They will be 
described in detail in another article! in this 
series. R -E 

SO DECODER 
(continued from page 35) 

provided in the kit). Make sure to use 
low -capacitance cable and keep the 
lengths as short as possible. 

When the unit is completely as- 
sembled check for cold solder joints, 
shorts and to make certain all parts are 
in the right locations. Then hook up 
your power supply. You'll need 20 
volts at 75 mA, rather well regulated. 
You may tap this power out of your 
existing preamp, or you can build a 
simple supply to do the job. 

Ready to go 
With the decoder completed, hooked 

up between preamp and amplifiers, set 
all balance controls to the center of 
their ranges. Set the volume control to 
minimum. Now play a record with the 
preamp volume set to about its mid 
point. Turn up the volume control on 
the decoder until the music is at a 
satisfactory level. Now using the bal- 
ance controls on the decoder balance 
the four speakers for the listening 
location you intend to use. 

Once set, you will rarely have to re- 
adjust these balance controls, unless 
you decide you'd like to move out of 
the audience and sit with the musi- 
cians. 

Use one of the available 4- channel 
test records or even a 4- channel sound - 
effects record to check operation of 
the decoder. We think you'll find it a 
pleasure to use and a grand way to get 
into 4- channel music with a minimum 
of expense. R -E 

Saved from rattler 
by two -way radio 

Lloyd Allison, owner of Economy Elec- 
tric Co. near Tampa, FL, credits his 
two -way radio with saving his life. Mr. 
Allison used to leave the windows of 
his car rolled down at night to let it 
cool off, a practise that produced an 
undesirable side effect. On the day he 
tells about, he says he noticed nothing 
unusual when driving to work in the 
morning. On the way home, he says: 
"I felt something against my leg a 
couple of times, but didn't take notice 
of it. I haul a lot of stuff around in the 
car, and thought it was something roll- 
ing around on the floor. I heard a kind 
of buzzing noise from time to time 
too, but I'm a little hard of hearing and 
thought it was something in the engine. 

But when Mr. Allison leaned forward 
to turn off the ignition, he glanced 
down and saw what he describes as a 
three -foot rattlesnake. "Most of the 
snake's body was under the front seat, 
and the head and neck were protrud- 
ing between my legs." 

Remembering that the safest action 

in such cases is to remain perfectly 
still, Mr. Allison did just that or the 
next five to seven minutes. Finally he 
got courage enough to reach vert slow- 
ly for the microphone of his t uo -way 
business radio and call a pl imbing 
company that was on the save fre- 
quency as his. 

The plumbing company call,:d the 
sheriff's office for help. Whine Mr. 
Allison maintained his immobile Fosture, 
the car door was edged open gently 
and the snake, after making sun: there 
were no enemies in sight, slithered out. 

"I got this bad habit about Laving 
the windows in my car rolled down," 
says Allison. "You better belifwe I'll 
start closing them now!" 

New submarine telephone cable 
doubles transatlantic capacity 

A new telephone cable between Can- 
ada and Britain, just install ad by 
Standard Telephone and Cables _td., a 
British unit of ITT, adds 1840 bao -way 
telephone circuits across the North 
Atlantic. This more than doubl as the 
present figure of 1,555 circuits al.ailable 
from the other seven cables between 
Europe and America. 

The new cable, which stretcher, 2,800 
nautical miles (about 3,200 statute miles) 
from Canada to England, has 504 elec- 
tronic repeaters spliced into it a inter- 
vals throughout its length. Thes: two - 
way amplifiers have to work for more 
than 20 years unattended. R -E 
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ADVANCED ELECTRONICS CAREER TRAINING AT HOME 

f you are too busy to go to college to learn advanced electronics, CREI 
brings college level training to you. CREI programs give you praí.tical 
engineering training that you can apply in your work to move ahE ad to 
higher paying jobs. And CREI lets you specialize in exactly the area of 
electronics you want. You have a choice, depending on your qualifications, 
of 18 different programs. 

Not only are CREI programs college -level but arrangements are available 
for you to earn college credit applicable to advanced degrees. 

Only CREI offers you a choice of 
18 programs in advanced electronic 

Electronic 
Systems 

Engineering 

Nuclear 
Engineering 
Technology 

Special Programs 
for 

Non Electronic 
Engineers 

For over 45 years CREI programs have been recognized by lE 3ding 
technical organizations as effective home study training in advan:ed 
electronics. 

NEW OPTIONAL LAB PROGRAM 
CREI now offers a supplementary ELECTRONIC DESIGN 
LABORATORY PROGRAM to make learning advanced 
electronics easier and to give you actual experience to 
use in your work.OnlyCREI offers this complete4 oliegetype 
laboratory program. You learn to actually design electronic 
circuits. At the same time you get extensive expe rience 
in tests and measurements, breadboarding, protc) type 

building and other areas important to your career. 

Qualifications to Enroll. To qualify for enrollment in a CREI program, you 
must be a high school graduate (or equivalent). You should also I e working 
in electronics or have previous training in this field. 

Send for FREE book. If you are qualified, send for CREI's newly p iWished 
book describing your career opportunities in advanced electronics. This full 
color book is filled with facts about career opportunities for you. 

Accredited Member, National Home Study Council 

CREI, Dept. E- 1410 -E 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

Rush me your FREE book describing my opportu- 
nities in advanced electronics. I am a high school 
graduate. 

Name Age 

Address 

City State ZIP 

If you have previous training in electronics, check here 

Employed by 

Type of Present Work 

Veterans and servicemen, check here for G. I. Bill information 

CR01 
CAPITOL 
RADIO 
ENGINEERII4G 
INSTITUTE 
A Division of McGraw -Hill 
Continuing Educal ion Co. 
3939 Wisconsin A.'enue, 
Washington, D. C. 20016 
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4- Channel Software 
who makes what? 

by HARRY E. MAYNARD 

TODAY OVER 50 RECORDING COMPANIES 

in the U.S. and abroad are producing 
quadriphonic discs. Q -8 cartridges, and 
some reel -to -reel tapes. As of June 1 

there was a worldwide total of 576 

CD -4 discs, 618 QS discs, and 500 

SQ discs. Added to this was more than 
400 Q -8 cartridges and approximately 
100 reel tapes. To buy all this software 
would cost you well over $10,000. But 
if you are a typical consumer perhaps 
the best reason for buying a four -chan- 
nel system is the considerable incre- 
ment of improvement you'll get when 
you play your stereo records, or decode 
a stereo FM broadcast through any one 

SQ 
Columbia Recording Q -8 
Group Discs Cartridges 

Columbia 
Records 159 133 

Epic 17 17 

Barnaby 2 2 

Monument 5 4 

Philadelphia 
International 7 7 

Stax 1 1 

Blue Sky 1 1 

T -Neck 1 1 

A & M Records 1 

Golden Crest 
Recordings 10 

Capitol Records 7 

Vanguard Recording 
Society 40 

Ampex Records 2 44 

Connoiseur 
Society 11 

Creative World 4 
Project 3 18 

C.I.T. 6 

Stanyan Records 8 

Audio Fidelity 1 

In Japan and Europe 18 companies 
have released 200 records. for a world- 
wide total of 500 SQ discs with con- 
siderable box office fire power from 
these companies: 
Japan Germany 
Canyon CBS -Schallplatten 
CBS /Sony Electrola 
Toshiba Ariola 
Tro , Bellaphon 
WB Pioneer BASF 

U.K. Italy 
CBS Records CBS -Sugar 
EMI 

France 
Pathe Marconi 
The Netherlands 
CBS -Artone 

Spain 
Iberofon 
C'zechoslovakia 
Sùpraphon 

of the better matrix decoders. 
Most buyers of hi -fi equipment on 

the average invest three to five times 
as much money in recordings as they 
do in hi -fi equipment, so no matter 
how fast sales of quadriphonie equip- 
ment grows it will be years before the 
larger percentage of software available 
to you and I will be recorded in the 
quadriphonie mode. Remember it has 
been 20 years since stereo equipment 
was first introduced commercially 
(1954); but after the first four years 
of stereo there were only 650 stereo 
tapes and no discs. It was only in the 
early 60's that stereo discs started to 
hit the market place from most of the 
major companies. 

In the U.S. the SQ decoded discs 
leads the pack with over 300 releases 
from the CBS group, and 17 other 
licensees of the SQ system. SQ leads in 
number of releases in the U.S. and also 
in the commercial popularity of their 
artists. Available also from Columbia 
and SQ licensees are 210 Q -8 car- 
tridges. A total of 15 companies have 
released over 200 titles. 

QS (Regular Matrix) 

Over 40 record companies in the U.S. 

and abroad have released a total of 618 
discs, with a total of 334 in the U.S. 

Discs 
ABC -Dunhill 100 
Black Jazz 10 

Audio Treasury 2 

Blue Thumb 1 

Kilmarnock 1 

Long ines 60 

Ode 4 

Ovation 30 

Project 3 37 
Quad Spectrum 20 

RTV 1 

Telecast Marketing 7 

Alshire 24 

BASF 2 

Tumbleweed 1 

Blueseway 4 

Vox 6 

Everest 24 

Currently there are 49 Q5 records dis- 
tributed in Europe from Decca- France 
and Pye- England. 

In Japan 249 QS discs have been dis- 
tributed by: Techiku, Crown, Nippon 
Columbia, Toho, King, Polydor Japan, 
Toshiba, Minruphone. 

Reel to reel tapes need to he treated 
separately since they do not have the 
wide distribution of the disc or Q -8 
cartridge. Often sold by direct mail by 
the manufacturer, sub -distributor or a 

large tape catalogue house such as 

Ampex who sells directly to the con- 
sumer and acts as a sub -distributor for 
many companies. 

For those dealers and hi -fi buffs who 
like to make comparisons between vari- 
ous type of quadriphonie discs Project 
3 is the single record company that al- 
lows you to do so. Project 3 produces 
many of its discs in two and often three 
formats, SQ, CD -4, QS. R-E 

-4 discs have been 

Q -8 
Discs Cartridges 
52 128 

2 2 

18 18 

3 3 

8 8 

2 2 

11 11 

9 

23 46 

1 

1 

CD-4 
A total of 130 CD 
released in the U.S. 

RCA 
Warner Group 
Reprise 
Warner 
Mobil 
Atlantic 
Altco 
Elektra 
Nonesuch 
Project 3 

Team Electronic 
Mirror Records 

JVC has also released for limited dis- 
tribution in the US via K & M publishing 
in New York City (142 West 57th St., 

N.Y., N.Y. 10019) for direct sale in the 
New York Metropolitan area 59 CD -4 
discs. In Japan a total of 303 discs have 
been released from these companies: 
Victor Musical Toshiba -EMI 
Teichiku 
Polydor 
Trio -Kenwood 

Nippon Phonograph 
(Philips) 

Warner Pioneer 

Tapes 

Ampex Music Division 
2201 Lunt Ave. 
Elkgrove Village, Ill. 60007 4 

Project 3 

1133 Avenue of Americas 
New York, N.Y. 10036 42 

Ambiphon Records 
One Riverdale Avenue 
Bronx, N.Y. 10463 4 

WEA 
Warner Communication 
15 Columbus Circle 
New York, N.Y. 10023 16 
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14k().3141t4 Using COSMOS 
Digital IC's 

Last month, in part one of this series, we 
discussed the COSMOS family of digital 
ICs' and explored its operating characteris- 
tics. RCA's CD4001 was introduced as an 
example of aversatile COSMOS digital IC. 

This month we will discuss some practi- 
cal applications of the CD4001 and look at 
some bistable multivibrator projects. 

Inverters and gates 
We have already seen that a NOR gate can 

be made to function as a simple inverter or 
pulse amplifier by merely connecting its 
input terminals together as shown in Fig. 
8 -a. Note that since only one of the four 
available gates is used in this application, 
the input terminals of the remaining three 
unused gates are strapped directly to 
ground. 

All four gates can be used as inverters, if 
required, by using the connections shown in 
the quad pulse amplifier /inverter circuit of 
Fig. 8 -b. 

Figure 9 -a shows how a CD4001 can be 
connected as a simple pulse -disabling gate. 
Here, the signal input is applied to pin 1 and 
the gating input is applied to pin 2: the out- 
put signal is available at pin 3. Normally, 
with a zero or logic 0 gating input applied, 
the circuit acts as a simple pulse amplifier 
and produces an inverted version of the 
input signal at output pin 3. When, however, 
a logic I gate input is applied to pin 2, the 
circuit acts like a gate and its output is dri- 
ven to logic level 0, so the input signal no 
longer reaches the output. The gate is thus 
"disabled." 

The pulse -disabling gate of Fig. 9 -a is in- 
tended to work with signal inputs that fluc- 
tuate fully between the logic 0 and logic 1 

levels. The circuit can be modified for use 
with low -level input signals by interposing a 
direct -coupled transistor amplifier between 
the input signal and the input of the gate as 
shown in Fig. 9 -b. This particular circuit can 
be used with input signal pulses that vary 
alternately from less than 200 mV to greater 
than I volt. 

Are you up on COSMOS, the latest in solid-state 
technology? If not, you can learn what i 's all 

about by building these simple circuits yot.rself. 
They are useful as well as educal Tonal 

Note in the Figs. 9 -a and 9 -b that only one 
of the four available CD4001 gates is used 
and that all input terminals of the remaining 
three unused gates are strapped to ground. 

All four gates can be used as pulse disab- 
lers, if required, by using the connections 

QJ L 
INPUT 1/4 

CD400I 

+5 TO 15V 

14 

71. 

J L 
INPUT 1 

J L 
INPUT 2 

J L 
INPUT 3 

- n- 
INPUT 4 

7 

r 
U 0 
OUT 

PINS 5,6,8,9, 
12 AND 13 

a 

+5 TO 15V 

1/4 CD400I OUT 1 

5 
4 

1/4 CD400I OUT 2 

8 
0 

1/4 CD400I OUT 3 

12 
11 

b 

OUT 4 

FIG. 8 -a- SIMPLE PULSE amplifier inverter. 
b-QUAD PULSE amplifier inverter. 

by R. M. MARSTON 

shown in the quad pulse -disabling Irate cir- 
cuit of Fig. 9-c. 

The pulse -disabling gate can re..dily be 
converted into a pulse -enabling gat which 
passes signals only when the gatirg input 
signal is high or at logic level 1 by simply 
interposing an inverter stage between the 
gating input signal and the gate inpt t pin of 
the disabling gate as shown in Fig. 10. Note 
that two of these pulse -enabling gate circuits 
can be built from a single CD4001. 

The pulse -enabling gate of Fig. I( can be 
converted to an electronically or rranually 
triggered START /STOP gate which starts pas- 
sing signals at a START command and stops 
passing them on a separate STOP command 
by feeding the command signals to the 
circuit's gate input terminal via a simple 
bistable multivibrator element. Fit :ure II 
shows the electronically triggered ve sion of 
such a circuit and Fig. 12 shows the manu- 
ally triggered version. 

The two circuits operate in the same basic 
way and use the two left -hand gates as a 
bistable multivibrator and the twti right - 
hand gates as a conventional pulse -enabling 
network. Normally, the output of the bista- 
ble is low or at logic 0, so the pulse-enabling 
circuit's output is grounded and none of the 
input signal reaches the output te-minal. 
When the START command is give n, the 
bistable changes state and locks in this new 
state even when the command signal is sub- 
sequently removed. 

As the bistable changes state, its output 
goes to logic I so the enabling gate opens 
and passes the input signals to its output. 
These signals continue to flow until a STOP 
command is given, at which point the bista- 
ble flips back to its original "logic 0 output" 
condition and the enabling gate turns off: the 
input signals then cease to reach the output 
again. Note that since four gate elements are 
needed to make a single START /STO ' gate, 
only a single circuit of this type can to built 
from each CD4001. 

A practical application of the START /STOP 
gate is in a sports -event timer. In this appli- 
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cation, the signl input is derived from an ac- 
curate I -kHz crystal -controlled oscillator 
and the gate's output is taken to an elec- 
tronic counter. The START command signal 
can be derived from the race starter's gun 
and the STOP signal can be derived from the 
photocell of a light beam unit projected ac- 
ross the finishing tape. As soon as the 
starter's gun is fired, the gate opens and 
starts feeding 1 -kHz pulses to the counter. 
As soon as the winner reaches the finishing 
tape and breaks the light beam, the gate 
closes and the 1 -kHz pulses stop reaching 
the counter. Thus, the number of pulses re- 
gistered on the counter from the 1 -kHz os- 
cillator are equal to the duration of the race 
to the nearest millisecond. For longer races, 
the oscillator can be a l -Hz type, in which 

SIGNAL 
INPUT 

=MI Z 
GATE 

INPUT 

R2 
47K 

SIGNAL 
INPUT 

R1 

47K 

+5 TO 15V 

2 

14 OUTPUT nr 
UUUU 

7 1/4 

CD400I 
PINS 5,6,8,9, 
12 AND 13 

a 

14 

b 

+5 TO 15V 

SIGNAL INPUT 1 

GATE INPUT 1 

SIGNAL INPUT 2 

GATEINPUT2 6 

SIGNAL INPUT 3 8 

GATEINPUT3 9 

SIGNAL INPUT 4 

GATE INPUT 4 

12 

13 

+5 TO 15V 

OUTPUT 
3 

PINS 5, 6, 8, 9, 
12 AND 13 

14 . 3 

1/4 CD400I 
4 

1/4 CD400I 

OUTPUT 1 

OUTPUT 2 

10 
OUTPUT 3 

1/4 CD400I 
11 

1/4 CD400I 

OUTPUT 4 

FIG. 9- a- PULSE -DISABLING GATE. b-SAME 
GATE ADAPTER for use with low -level signal 
input. c-OUAD PULSE -DISABLING gate. 

SIGNAL 
INPUT 

JIJUUUUUIJI 

GATE 
INPUT 

+5 TO 15V 

2 

14 

1,4 CD4001 

1/4 CD4001 
4 

OUTPUT 

PINS 8, 9, 12 AND 13 

FIG. 10- PULSE- ENABLING GATE. 

SIGNAL INPUT 
n 

JUUUUnnnnnnnnUUU 

nnUL 

+5 TO 15V 

FIG. 11- ELECTRONICALLY TRIGGERED start/stop gate. 

O 
START Si 

10 

1/4 CD400I 

1/4 CD400I 
12 

13 
11 

SIGNAL INPUT 

FIG. 12- MANUALLY TRIGGERED start/stop 
gate. 

INPUT 

+5 TO 15V 

14 s10. 
1/4 

CD400I 
7 

OUTPUT 

PINS 5,6,8,9 
12 AND 13 

FIG. 13-NOT LOGIC CIRCUIT is simply an in- 
verter. 

INPUT A 

INPUT B 

+5 TO 15V 

2 

1/4 

CD400I 

14 

7 

OUTPUT 

PINS 5,6,8,9, 
12 AND 13 

FIG. 14-NOR LOGIC CIRCUIT. Output is high 

only if all inputs are low. Output is low if any 
input is high. 

INPUT A 2 

S2Ó STOP 

INPUT A 

INPUT B 

2 
1/4 1/4 

CD4001 CD400I 

START STOP 

+5 TO 15V 

14 

1/4 CD400I 

1/4 CD400I 
5 

/10 

+5 TO 15V 

14 

S/W 
7 

4 

OUTPUT 

OUTPUT 

PINS 8,9, 
12 AND 13 

FIG. 15-OR LOGIC CIRCUIT. Output is low 
only if all inputs are low. Output is high if any 
input is high. 

INPUT A 

INPUT B 

. 
1/4 CD4001 

1/4 CD400I 
5 

s 

+5 TO 15V 

14 

9 IW 10 

OUTPUT 
7 1/4 

CD4001 

TO PINS 

OV _ 12 AND 13 

FIG. 16 -AND LOGIC CIRCUIT. Output is high 
only if all inputs are high. Output is low if any 
input is low. 

+5 TO 15V 

1/4 CD400I 

1/4 CD400I 
5 

INPUT B --# 6 

14 

4 

10 
12 

' 
11 

7 1/4 CD400I 1/4 CD400I 

OUTPUT 

FIG. 17 -NAND LOGIC CIRCUIT. Output is low only if all inputs are high. Output is high if any 
input is low. 

TABLE I -BASIC DETAILS OF THE FIVE AVAILABLE TYPES OF CD4001 COSMOS IC 

DEVICE NO. PACKAGE 
OPERATING 

VOLTAGE 
RANGE 

OPERATING 
TEMPERATURE 

RANGE 

CD4001AD 
CD4001AE 
CD4001 AK 
CD4001D 
CD4001E 

CERAMICDIL 
PLASTIC DIL 
FLAT PACK 
CERAMICDIL 
PLASTIC DIL 

3T015V 
3TO15V 
3 TO 15V 

5TO15V 
5TO 15V 

-55 TO +125°C 

-40 TO +85°C 
-55 TO +125 °C 
-55 TO +125°C 
-40 TO +85°C 
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R2. 
1 MEG '. 

case the counter will register the race time in 
seconds. 

Logic circuits 
The CD4001 can be made to function as 

any one of five basic types of logic circuit. 
Figure 13 shows how one of the IC's gates 
can be connected so that it functions as a 
NOT logic circuit or pulse inverter by simply 
shorting its two input terminals together as 
described earlier. Four NOT gates can be 
built from each CD4001. 

Figure 14 shows the connections for mak- 
ing a NOR logic circuit from one quarter of 
the CD4001. The action of the circuit is 
such that the output goes high or to logic 1 

only when both inputs are low or at logic 0: 
the output goes low if any input is high. 
Four NOR logic elements are available from 
each CD4001. 

An OR logic circuit can be obtained from a 
NOR logic element by simply inverting the 
output of the NOR element as shown in Fig. 
15. The action of this circuit is such that its 
output is low only when all inputs are low: 
the output goes high if any input is high. 
Two OR logic circuits can be made from 
each CD4001. 

Figure 16 shows how an AND logic circuit 
can be made by inverting each of the two 
inputs of a NOR logic element. The action of 
the circuit is such that its output is high only 
when both inputs are high. The output is low 
if either input is low. Note that only one 
AND gate can be made from each CD4001, 
but that a spare gate element is available as a 
NOT or NOR logic element. 

Finally, Fig. 17 shows how a NAND logic 
circuit can be made by simply inverting the 
output of an AND logic element. The action 
of the circuit is such that its output is low 
only when all inputs are high: the output 
goes high if any input is low. Only one NAND 
circuit can be built from each CD400I. 

Bistable multivibrator projects 
A simple bistable multivibrator circuit can 

be made by cross -coupling the inputs and 
outputs of a pair of NOT or NOR logic gates. 
Figure 18 shows the practical connections 
for making an electronically triggered bista- 
ble from two NOR gates. 

Here, the output of gate A is direct - 
coupled to one of the input terminals of gate 
B, and the output of gate B is direct -coupled 
to one of the input terminals of gate A. The 
`spare' input terminal of each gate accom- 
modates an input command signal, and both 
are normally low or at logic level O. 

To understand the circuit operation, as- 
sume initially that the output of the circuit, 
taken from the output terminal of gate A, is 
at the low or logic 0 level. In this case, both 
inputs of gate B are also at logic level 0, so 
the output of gate B is at logic level 1. Since 
the output of gate B is direct -coupled to one 
of the input terminals of gate A, the output 
of gate A is driven to logic level O. The out- 
put of gate A is thus locked in the logic 0 
state by the cross -coupling under this condi- 
tion. 

Suppose now that a positive trigger pulse 
is applied to the `set l' input terminal of the 
circuit. In this case, the output of gate B 
drops to logic 0 for the duration of the pulse 
and under this condition both input termi- 
nals of gate A are held at logic level 0, so its 
output goes to logic 1. 

Since the output, of gate A is direct - 
coupled to one input terminal of gate B, the 
output of gate A is locked in the logic 0 con- 

dition. Consequently, the output of the cir- 
cuit goes to logic 1 as soon as the input `set 
l' pulse is applied, and the circuit then locks 
into this condition and stays there even 
when the input pulse ceases to be applied. 

Finally, suppose that a positive trigger 
pulse is now applied to the `set 0' input ter- 
minal of the circuit. In this case, the output 
of gate A drops to logic 0 for the duration of 
the pulse and under this condition, both 
input terminals of gate B are held at logic 
level 0, so the output of gate B goes to logic 
level 1. Since the output of gate B is direct - 
coupled to the input terminal of gate A, the 
circuit is then locked in this condition, and 
its output remains at the logic 0 level. 

SET '0' 

SET '1' 

I 

R1 ; .R2 
1 MEG' ` `01 MEG 

+5 TO 15V 

1/4 CD4001 
GATE A 

GATE B 

1/4 CD4001 

5 
4 

SET SET 

Lo 
OUTPUT 

TO PINS 
8, 9, 12 AND 13 

FIG. 18- BISTABLE MULTIVIBRATOR or 
memory unit. 

Thus, the output of the Fig. 18 circuit can 
be locked at the logic 0 or logic 1 level by 
applying a brief command pulse to one or 
other of the two input terminals. Note that 
these command signals should be direct - 
coupled from a source that switches bet- 
ween the logic 0 and logic I levels: If the 
command signals are to be derived from 
`floating' sources, the pin 2 and pin 5 input 
terminals of the bistable must be taken to 
ground via high value resistors, as shown 
dotted by R, and R2 in the diagram. Also 
note that two complete bistable multivib- 
rator or memory circuits can be built from a 
single CD4001. 

Figure 19 shows how the Fig. 18 circuit 

+5 TO 15V 

.R1 

.1 MEG 

OUTPUT 

TO PINS 
8,9,12 AND 13 

FIG. 19- "NOISELESS" ON /OFF Switch 

can be modified for use as a "noiseless" 
ON /OFF switch. A normal mechanical switch 
generates a good deal of noise (caused by 
point bounce, dirty contacts, etc.) when it is 

used to switch voltage or current, and this 
noise appears in the form of a :.eries of 
high- amplitude voltage spikes at the: start or 
end of the basic switching waveform. 

If a mechanical switch is couplec directly 
into a sensitive section of a high -spe ed pulse 
generating or counting circuit, tt erefore, 
this noise can cause the sensitive c incuit to 
malfunction. This snag can be overcome by 
using the Fig. 19 circuit to process the nor- 
mal switching signals. The circuit': state is 
unaffected by noise, since its state is 
changed by the first noise pulse thE t occurs 
from the mechanical switching action, and 
cross -coupling then causes the circuit to 
self -latch and be immune to following noise 
pulses. 

Finally, Fig. 20 shows how a nanually 

+5 TO 15V 

L S1 

SETT' 

1/4 CD400I 

1/4 CD400I 
4 

Ol1TPUT 

S? 

SEl "0' 

TO PINS 
8,9,12 ANC 13 

FIG. 20-MANUALLY TRIGGERE Cl bista- 
ble multivibrator. 

triggered bistable can be made by cross - 
coupling two NOT gates. The operation of 
the circuit is basically similar to that of Fig. 
18: The output of the circuit sets to the logic 
1 state when S, is momentarily closed, and 
resets at the logic O level when S2 is momen- 
tarily closed. Note that, since both input 
terminals of each gate are direct -coupled to 
the output terminals of their opposing gates, 
the input terminals can be allowed t ) `float' 
without having to be tied to ground via sepa- 
rate resistors. 

In this second part of this series we dis- 
cussed some practical applications of the 
CD4001 IC and looked at bistable multi - 
vibrator projects. 

Next month we will show the monosta- 
ble and astable projects, using the CD4001 
IC. R -E 

a 

\e . 

:/ .:_ 11 

-- I-.'x` /" 
3 

"Converting Your Set Into An 
Oscilloscope Is Easy." 
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11 Ways to UseYour 
VECTORSCOPE 

"SEEING IS BELIEVING ", AND WHEN 
we are using the vectorscope, we may 
add 
"Seeing is understanding" - 
provided of course that we know how 
to interpret waveform language. We 
will find that this language is based on 
principles of ac circuit action. For ex- 
ample, a simple R -Y /B -Y vectorgram 
displays a two -phase ac signal in vector 
(more precisely, phasor) form. There- 
fore, a vectorgram provides informa- 
tion concerning the amplitudes, ph- 
ases, and waveshapes of the two -input 
ac signal voltages. There is no royal 
road to reading vectorgrams- 
-expertise is achieved solely by study 
and practical experience. The follow- 
ing practical applications illustrate 
some of the capability of a vectors- 
cope. 

TEST PROCEDURES 
1. To Check Automatic Tint 

Control Action 
Equipment: Vectorscope, keyed - 

rainbow generator. 
Connections: Connect equipment as 

shown in Fig. 1. 

KEYED 
RAINBOW 

GENERATOR 

ANT. 
INPUT 

TERMINALS 

COLOR TV 
RECEIVER 

VECTORSCOPE 

R-Y 
DEMOD- 
ULATOR 

B-Y 
DEMOD- 
ULATOR 

o 
V 

o 

FIG. 1- EQUIPMENT CONNECTIONS used 

for most test procedures. A standard keyed 
rainbow generator and vectorscope is 

needed. 

Procedure: Adjust vectorscope con- 
trols to obtain a vectorgram display 
such as illustrated in Fig. 2. 

Evaluation of Pattern: With the atc 
control turned off, each "petal" in the 
vectorgram should have a phase differ- 
ence of approximately 30° from its 
flanking "petals ". Next, with the atc 
control turned partially on, the first and 
third petals should move about 15° to- 

BURST 0 

BURST 0° 

BURST 0 

I AXIS R -Y 

57 90' 

I AXIS 
57' 

vn 

R-Y 

90 

I AXIS 
57 

270° 

R-Y 
90 

180° B-Y 

270 

80° B-Y 

180° B-Y 

FIG. 2- VECTORGRAM PATTERNS ob- 
tained from test procedure 1. The top dis- 
play is with the ATC off; center is with 
ATC partially on; bottom is with ATC fully on. 

Cl 
47pF 

TO 90 
3.58 MHz 

ATC 
PREFERENCE 

CONTROL 

6K 

C2 33oS2 
150pF 

C3 
01 

82052 

FIG. 3- AUTOMATIC TINT CONTROL CIR- 
CUIT. Any variation from the normal vec- 
torgrams in Fig. 2 indicates a malfunction 
in this circuit. 

ward the second "petal ". Finally, with 
the atc control turned fully on, the first 
and third "petals" should merge with 
the second "petal ". Also, the fourth 
"petal" should have moved approxi- 
mately 40° toward the second "petal ". 
In case of abnormal atc action, check 
circuit capacitors first. For example, in 
Fig. 3, C1, C,, and C-; are prime suspects. 

Note 1. Automatic tint control, as de- 
scribed in Test Procedure I operates 
by changing the +(R Y) and +(G Y) 
90° chroma phases into the +1 phase. 
Fig. 4 depicts the phase sequence that 

FIG. 4 -PHASE SEQUENCE and vectorgram 
that is normally displayed when the auto- 
matic tint control circuit is turned off. 

is displayed in the absence of atc. We 
will observe that atc entails a trade -off 
between stabilization of flesh tones and 
ability of the receiver to reproduce true 
colors. This is why a preference con- 
trol is provided. 

2. To Check for High- Frequency 
and Low -Frequency Attenuation 

Equipment: Vectorscope, keyed - 
rainbow generator 

Connections: Same as in Test Proce- 
dure 1. 

Procedure: Adjust vectorscope con- 
trols to obtain standard vectorgram 
display. 

Evaluation of Pattern: If the sides of 
the "petals" extended down to the 
center of the pattern, and form a cen- 
tral dot, neither high- frequency nor 
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Troubleshooting a color television set can be simple, 
if you have a vectorscope and know how to use it. 

low- frequency attenuation is occurring 
in the chroma circuits. On the other 
hand, if high -frequency attenuation is 

taking place, there will be an "open 
space" in the center of the pattern. 

by ROBERT G. MIDDLETON 

Conversely, if low- frequency attenua- 
tion is taking place, there will be a 

crossover design in the center of the 
vectorgram. A crossover design also 
appears if one chroma circuit has high- 

\ 

/ 

N L 
R -Y SIGNAL APPLIED TO 
VERTICAL DEFLECTION PLATES 

B -Y SIGNAL APPLIED TO 
HORIZONTAL DEFLECTION PLATES 

t 'R -Y SIGNAL APPLIED TO 
VERTICAL DEFLECTION PLATES 

1 B -Y SIGNAL APPLIED TO 
I HORIZONTAL DEFLECTION PLATES 

FIG. 5- ABNORMAL VECTORGRAMS resulting from attenuation. Top display shows hf 
attenuation in both R -Y and 3-Y channels, which produces an open space in center of 
vectorgram. Below shows If attenuation in R -Y and hf attenuation in B -Y producing cross- 
over in center of, vectorgram. 

frequency attenuation, and t-> other 
has low- frequency attenuation. These 
principles are depicted in Fig. . 

Note 2. Normally, a chroma hannel 
has a bandwidth of at least 0.4 Hz. In 
the event that a coupling circuit has too 
short a time constant, for example, 
low- frequency attenuation occ.lrs, as 

shown in Fig. 6. On the other hand if 

NORMAL RESPONSE 

! 

LOW " =Q 
AT ATION 

HIGF - EQ 
AT , ATION 

0.5 MN: 

FREQUENCY 

FIG. 6- FREQUENCY RESPONSE c' :hroma 
channel showing hf and If atteno..lion as 
well as the normal response. 

FIG. 7- CHROMA CHANNEL DIS 'LAYS. 
Top two are normal while the bati2'1 G -Y 
display shows high- frequency acte .ation. 

there is excessive series resist.' ice or 
excessive shunt capacitance in a 
chroma circuit, high -frequency : ttenu- 
ation occurs. It is helpful to DC-npare 
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the idealized waveforms in Fig. 5 with 
the practical examples illustrated in 
Fig. 7. Note that the R -Y and B -Y 
channels have adequate bandwidth, 
whereas the G -Y channel has high - 
frequency attenuation, with resulting 
baseline curvature. 

3. To Check the Linearity 
of a Chroma Amplifier 

Equipment: Vectorscope, keyed - 
rainbow generator. 

Connections: Connect equipment as 
shown in Fig. 8. 

KEYED 
RAI NBOW 

GENERATOR 

COLOR TV 
RECEIVER 

IN CHROMA 
AMPLIFIER 

VECTORSCOPE 

o 
v 

1 

O 
x 

OUT 

FIG. S- EQUIPMENT CONNECTIONS used 
for checking the linearity of the chroma 
demodulation. Vectorscope is adjusted to 
display a diagonal tine or pattern. 

Procedure: Adjust vectorscope con- 
trols to display a diagonal line or pat- 
tern on the CRT screen. 

Evaluation of Pattern: A straight line 
(or narrow ellipse with a straight major 
axis) will be displayed if the chroma 
amplifier is operating linearly. Non- 
linear operation is indicated by a 

curved, angled, or hooked line (or nar- 
row ellipse). 

Note 3. Chroma amplifiers that have 
a very linear amplitude characteristic 
may nevertheless show more or less 
phase shift when energized by a 

keyed- rainbow signal. This is a result 
of the comparatively wide frequency 
spectrum of the test signal. Any am- 
plifier will develop phase shift when 
operated near the edge of its passband. 

4. To Check the Range 
of the Hue Control 

Equipment: Vectorscope, keyed - 
rainbow generator. 

Connections: Same as in Test Proce- 
dure 1. 

Procedure: Adjust vectorscope con- 
trols to obtain a normal vectorgram 
display. Turn the tint (hue) control of 
the receiver through its range, and ob- 
serve the amount of angular rotation of 

the vectorgram. 
Evaluation of Pattern: The third 

"petal" of the vectorgram normally 
appears at the R -Y phase when the hue 
control is set to its midpoint. Next, a 
30° phase -shift clockwise and counter- 
clockwise should be obtainable by turn- 
ing the hue control. Some receivers 
provide up to 40° phase shift. Incorrect 
midpoint setting and /or incorrect range 
are most often the result of defective 
capacitors in the 3.58 -MHz circuitry. 

5. To Check the Linearity 
of Chroma Demodulation 

Equipment: Vectorscope, keyed - 
rainbow generator. 

Connections: Same as in Test Proce- 
dure 1. 

Procedure: Adjust receiver and vec- 
torscope controls to display a vector- 
gram pattern with peak -to -peak vol- 
tages as specified in the receiver ser- 
vice data. 

Evaluation of Pattern: Linear chroma 
demodulation is indicated by a vector- 
gram with a true elliptical outline. On 
the other hand, nonlinear demodulation 
shows up as an "egg- shaped" vector- 
gram, such as depicted in Fig. 9. The 

(R -Y) 

HORIZONTAL 
BLANKING 
INTERVAL 

(B -Y) 

FIG. 9- EGG -SHAPED VECTORGRAM shows 
non -linear chroma demodulation. Fault is in 
the chroma demodulation circuit. 

most common cause of nonlinear de- 
modulation is a demodulator diode with 
a deficient front -to -back ratio. In turn, 
the demodulated waveform has un- 
equal positive- and negative -peak vol- 
tages, as illustrated in Fig. 10. 

6. To Check Demodulation Angles 
With an Ellipse Guide 

Equipment: Vectorscope, keyed- 

POSITIVE 
PEAK 
VOLTAGE 11 

NEGATIVE 
PEAK 
VOLTAGE 

ti,l'1ti 

FIG. 10- DEMODULATOR OUTPUT WAVE- 
FORM showing unequal positive and nega- 
tive peak voltages. Most common cause is 

in demodulator diode. 

rainbow generator, set of ellipse 
guides. 

Connections: Same as in Test Proce- 
dure I. (X -Z, R -B, or B -G demod- 
ulators can be checked with the same 
method). 

Procedure: Adjust vectorscope con- 
trols to obtain a normal vectorgram 
display, with the major axis of the pat- 
tern making a 45° angle with respect to 
the horizontal and vertical axes. Hold 
ellipse guide in front of the CRT 
screen, to determine the demodulation 
angle. Readjust vectorscope gain con- 
trols, as required, to make the pattern 
fit the guide outline, or to fit as nearly 
as possible. 

Evaluation of Pattern: Select the el- 
lipse guide that most nearly matches 
the outline of the vectorgram. In turn, 
the demodulation angle is indicated. A 
90° demodulation angle provides a cir- 
cular vectorgram outline. Again, a 125° 
demodulation angle provides an ellipti- 
cal vectorgram outline. 

Note 4. Ellipse guides are generally 
available at drafting supply stores in 
the form of transparent plastic plates. 
Guides with 2 -inch or 3 -inch major 
axes are most convenient for checking 
vectorgram patterns. Note that the 
guides indicate elliptical angles in 5° 
steps up to 90 °. In color -TV work, it is 
customary to express demodulation 
angles in values from 90° to 180 °. For 
example, if the demodulation angle is 
125 °, the matching outline on the ellipse 
guide will be marked 55 °. That is, 
180 ° -55° = 125 °. We call 125° the sup- 
plementary angle of 55 °. A 55° ellipse 
has the same outline as a 125° ellipse. 

7. To Check Demodulator Output 
Amplitude Ratios 

Equipment: Vectorscope, keyed - 
rainbow generator. 

MAXIMUM 
VERTICAL 

EXCURSION 

I I 

I I 

I-MAXIMUM--I 
I 
HORIZONTAL I 

I EXCURSION I 

I I 

I 
I 

COURTESY, SENCORE 

FIG. 11- VECTORGRAM PATTERN showing 
maximum vertical and horizontal excursions. 
Both excursions should be within ±10% 
of each other. 

Connections: Same as in Test Proce- 
dure I. 

Procedure: Set the vectorscope gain 
controls to the same value (such as 2 

volts per inch). Observe the vector - 
(continued on page 100) 
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Low Noise Hi -Fi 
A new ruling by the Federal Communications Commission 

changes the pre- emphasis and de- emphasis standards in FM transmissions. 
The adoption of these new standards is an option left up 

to the radio stations. Here's why they did it and what it means to you. 

PROGRESS IN THE WORLD OF HIGH Fi- 
delity components seems to happen in 
ten -year cycles of technological ad- 
vances. The 1950's saw the birth of 
hi -fi components that were intended 
for use by music lovers as opposed to 
engineers and technicians. That decade 
witnessed reduction in size of com- 
ponents, improved aesthetics and pack- 
aging, popularization of the long -play- 
ing record, and the emergence of the 
open -reel tape recorder as a home 
product. 

The 1960's witnessed the birth of 
stereo FM broadcasting which, in turn, 
helped to popularize stereophonic 
sound in the home and served as the 
auditioning hall for the stereo record 
industry. During those years, the tran- 
sition from vacuum -tube circuitry to 
solid -state circuitry also took place - 
haltingly at first (and with a fair 
amount of "jumping the gun" on the 
part of manufacturers who converted 
to solid -state circuitry without adequate 
designs). The end of the decade wit- 
nessed refinements in tape technology 
and equipment which, even now, are 
responsible for ever -improving home 
stereo cassette recorders and better tape 
to go with them. 

Everyone connected with the high - 
fidelity industry would have guessed 
that the major innovation of the 1970's 
would be the transition to 4- channel 
sound. Indeed, quadriphonic equip- 
ment abounds, even if the number of 
records and other program sources is 
somewhat minimal as of this writing. 
If we have been over -optimistic about 
4- channel acceptance, most industry 
experts feel that this overoptimism will 
be justified before the decade is over 
as systems (matrix, discrete, etc.) sort 
themselves out and equipment becomes 
more universal in its ability to handle 
the various formats that may well con- 
tinue to coexist for at least the next few 
years. There is hope, too, that long be- 
fore the present decade ends the FCC 
will have tested and approved a system 
for discrete four -channel broadcasting 

by LEN FELDMAN 
CONTRIBUTING HIGH -FIDELITY EDITOR 

which will, again, provide the vast lis- 
tening audience needed to really put 
quadriphonics over. 

The near future 
Almost as if to coincide with the 

major trade show of the consumer 
electronic industry (the CES show, 
held in Chicago from June 9 through 
June 12), the Federal Communications 
Commission made a startling ruling 
which took most everyone by surprise. 
It is this ruling which gives a clue to 
the title of this article- conquering 
noise in hi -fi. For with all forms of 
audio distortion now at such low levels 
as to be inaudible (in really top equip- 
ment), with sensitivity and quieting of 
many fine FM products approaching 
theoretical limits, the new frontier of 
improved fidelity seems to be in the 
area of noise reduction. Noise, of 
course, can also be looked upon as a 
form of audio distortion if we accept 
the broadest definition of distortion as 
being the presence of anything in the 
reproduced signal that was not in the 
original program source. 

FM pre- emphasis and de- emphasis 
It was the presence of noise which 

prompted the FCC to specify pre - 
emphasis and de- emphasis for standard 
FM and stereo FM transmission in the 
first place. When an FM signal is 
received, interactions occur between 

I WU I 1111117 

io 100 1K 
I i 1t1iLl 

10K 75K 

15K 100K 
FREQUENCY (HERTZ) 

FIG. 1 -NOISE FOLLOWS A TRIANGULARLY 
increasing pattern in FM- increasing in am- 
plitude at higher frequencies (lightly shaded 
portion between 10 Hz and 15 kHz is audible 
noise). 

the station carrier and the rando in elec- 
trical noise voltages. Both amplitude 
modulation and phase modulation are 
produced. With a sufficiently strong 
signal (one that is fully into "limit- 
ing"), the amplitude modulation is re- 
moved. As for the phase modulation 
( which is really a form of FM) it will 
increase in amount with increas xl sep- 
aration of noise frequency from carrier 
frequency, as illustrated in Fig. 1. The 
graph illustrates that noise interference 
becomes greater as the frequercy be- 
tween the carrier and the noise +oltage 
increases. Although the diagrt m ex- 
tends to 75 kHz, we can disregard the 
noise content above 15 kHz or so -the 
limits of our own hearing ability. 

In studies of frequency versus en- 
ergy content of music, it was deter- 
mined long ago that most of the energy 
is contained in the low and mid-fre- 
quencies. In addition, it's well known 
that the noise which irritates listeners 
most is that found at higher audio fre- 
quencies, above 3 kHz or so. Thcse two 
facts, plus the masking effect c f loud 
sounds upon low -level noise F elp to 
explain the use of pre -emphasis Lind de- 
emphasis. Pre -emphasis involves boost- 
ing the relative level of high frequen- 
cies during the transmission process, as 
shown in Fig. 2, while de- emphasis ap- 
plied to FM tuners in accordance with 
Fig. 3 restores "flat" response to the 
overall system while at the san-e time 
reducing high frequency noise by a 
fixed amount. The triangular noise re- 
sponse originally illustrated in Fig. 1 is 

effectively changed to that of Fig. 4 
such that a large portion of thc noise 
has been "sliced away." The circuit 
that causes this roll -off in the receiver 
usually consists of a single capicitor 
and resistor combination for each chan- 
nel, chosen so the product of R and C 
equals 75 X 10-'x. This product is said 
to have a 75 -sis time constant. En Eu- 
rope, a 50 -µs time constant is used. 

Dolby and FM 

Readers are 
broadcasting 
probably familial with 
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the famous noise- reduction system de- 
veloped by Dr. Ray Dolby and used 
with such great success in tape record- 
ing products ( particularly cassettes. 
which suffer most from poor signal -to- 
noise ratios). As you may know, the 
Dolby process works exactly like FM 
pre -emphasis and de- emphasis- except 
that it does so dynamically. The amount 
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FIG. 2 -PRE- EMPHASIS USED BY FM STA- 
TIONS in United States (75 microseconds). 
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FIG. 3 -DE- EMPHASIS BUILT INTO most FM 
tuners and receivers in United States (75 
microseconds). 
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FIG. 4-DE- EMPHASIS REDUCES MOST au- 
dibly annoying noise in FM without affecting 
overall audio frequency response. 

of pre -emphasis and de- emphasis varies 
depending upon loudness level of the 
music at any instant. At loud levels of 
music, noise is masked by the music 
itself, while during soft passages we 
tend to hear the hiss and background 
noise more distinctly. 

Dolby proposed some years ago that 
his dynamic noise suppression system 
could do as much for FM as it does for 
tape recording products and for some 
time now stations in various cities have 
broadcast some of their programming 
in "Dolbyized" form (using the Dolby 
B system which unlike the sophisticated 
Dolby "A" system, affects only fre- 
quencies above 1000 Hz). Without a 

Dolby decoder added to the FM tuner 
or receiver. listeners to good equipment 
have sensed an over -brilliance during 
soft recorded passages since the sec- 
ond half of the system was missing. 
Adding Dolby B at the station increases 
the level of frequencies above 1000 Hz 

100K 

during the soft passages and has in- 
creasingly less effect on them as the 
level increases. The corresponding Dol- 
by B decoder in the receiver will re- 
store normal sound. When it is not 
there. the added boost to low -level 
high- frequency music shows up as 
added brilliance. 

It was as if the tuner or receiver had 
no de- emphasis during such periods 
and the highs were accentuated but not 
correspondingly attenuated at the re- 
ceiving end. Simply turning down the 
treble control doesn't really solve the 
problem, for then the loud passages 
seem deficient in treble, since during 
those instants of music little or no 
Dolby boosting takes place. 

Dolby therefore proposed that the 
standard pre -emphasis /de- emphasis he 
changed from the present 75 its to 
25 µs. This change accomplishes several 
things, not the least of which is in- 
creased dynamic range. Figure 5 helps 
to illustrate why. Despite the fact that 
most musical energy is in the low and 
mid- frequency audio range, there are 
many times when upper mid or lower 
highs do have enough energy to cause 
full 100% modulation of the FM car- 
rier. Let us suppose that a given mod- 
ern recording, having wide dynamic 
range, contains bursts of musical en- 
ergy at 10 kHz that can cause 75 -kHz 
FM deviation (100% modulation for 
FM.) To allow for this, the studio en- 
gineer would have to restrict levels at 
lower frequencies by some 13 dB. By 
so doing, the hoped for improvement 
in signal -to -noise ratio is sacrificed in 
favor of increased dynamic range. In 
actual practice, however, most stations 
use all manner of limiters and compres- 
sors to prevent overmodulation, but 
these devices in turn reduce dynamic 
range and make many FM transmis- 
sions sound as lifeless as "background 
music" -with the range from softest to 
loudest passages reduced considerably. 

Figure 5 also shows what would hap- 
pen if the 25 -eus time constant were 
substituted for the 75 -µs system used 
to date. With reduced high- frequency 
pre -emphasis, the average program 
level could be increased by about 9 dB 
without danger of high -frequency over- 
modulation. Then. the dynamic action 
of Dolby noise reduction would be 
added to reduce soft passages back- 
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FIG. 5- CHANGE TO 25 -RS PRE- EMPHASIS 
provides more "headroom" without danger 
of overmodulation. 

ground noise without sacrificing dy- 
namic range. A second benefit would 
accrue in terns of listeners with low - 
cost sets who did not wish to spend the 
extra money for the home portion of 
the Dolby system. Since their sets are 
equipped with 75 -as de- emphasis net- 
works, the treble tones at medium and 
low level passages of music would, in 
effect, be slightly attenuated because of 
the discrepancy between 25 -µs pre - 
emphasis and 75 -gs de- emphasis and 
the tone controls could remain in their 
flat position. More important, cheap 
sets not equipped with any tone con- 
trols at all (such as table models, car 
AM /FM sets, etc.) would not be 
penalized. 

When Dolby proposed this scheme 
just a couple of years ago, many in- 
dustry experts felt sure that the FCC 
would drag its feet because the change 
represented what was felt to be a major 
one. Usually, such rule changes take 
years, as was the case with the approval 
of a stereo FM broadcasting system 
and as is presently taking place with 
regard to quadriphonie discrete FM 
broadcasting. Much to our surprise, 
the FCC acted very quickly this time 
and as of the opening of the recently 
concluded Consumer Electronic Show 
it authorized any station to change its 
pre- emphasis to 25 -µs and to use Dolby 
B encoding (the same system used in 
home tape products) in conjunction 
with the change. 

A few products on the market, such 
as Marantz's top -of- the -line stereo and 
4- channel receivers are already equip- 
ped with a switch which changes the 
built -in de- emphasis characteristics 
from 75 µs to 25 tis. Needless to say, 
those manufacturers so equipped were 
quick to put up hastily printed signs in 
their show exhibits boasting of their 
foresight. There are also some tuners 
and /or receivers on the market which 
have built -in Dolby decoding circuits 
hut lack the switching facility for 25 -µs 
de- emphasis and finally, of course, 
there are the millions of quality high 
fidelity components that have neither 
built -in Dolby decoding or 25 µs de- 
emphasis. 

Most stereo tuners accomplish the re- 
quired de- emphasis after stereo MPX 
decoding, with individual de- emphasis 
networks inserted in the left and right 
audio output lines following the stereo 
decode circuitry. In simplest form, the 
de- emphasis network will appear as 

shown in Fig. 6. Note that the product 
FROM FM 
DETECTOR 7.5K TO AUDIO 
OR OUTPUT AMPLIFIER 
OF STEREO (1 CHANNEL) 
DECODER 0.01µF 

FIG. 6- SIMPLE RC NETWORK provides 
75 -us de- emphasis in many tuners and re- 
ceivers. 
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of the resistor and capacitor values 
(expressed in ohms and farads) equals 
75 X 10 ". In some receivers or tuners, 
you may find that the product adds up 
to somewhat lower values, say 68 x 
IO "or so, with wiring capacitance con- 
tributing the remaining few pF of ca- 
pacitance in the de- emphasis circuits. 

To change a receiver or tuner over 
to 25 -µs de- emphasis requires a change 
in either the value of the resistor or the 
capacitor shown in Fig. 6. Given a 
choice, the capacitor should be 
changed, rather than the resistor so as 

not to upset any dc levels which might 
be established by this resistor in your 

7.5K 

TO AUDIO AMPLIFIER 
11 CHANNEL) 

75 AS 

125µS 

0.0033µF T0.01NF 

FIG. 7- SIMPLY SWITCHING IN an alternate 
capacitor can change de- emphasis to newly 
approved 25 us when new Dolby broadcasts 
are transmitted. 

particular design. Figure 7 shows a 

suitable switching arrangement. 

Filter stages 
Unfortunately, many modern tuners 

and receivers use a combination filter 
network (often encapsulated) to com- 
bine the functions of de- emphasis and 
19 -kHz or 38 -kHz sub -carrier product 
attenuation. These networks generally 
have the response characteristics shown 
in Fig. 8- following first the required 
75 -µs de- emphasis curve and then 
sharply attenuating any 19 -kHz or 38- 
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FIG. 8 -SOME SETS COMBINE de- emphasis 
and 38 -kHz filtering in non -alterable filter 
blocks. 
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kHz residual products. Obviously, it is 
no simple matter to alter the response 
curves of these filter blocks by the sim- 
ple change of a component. Owners of 
tuners or receivers with this kind of 
tuner output filtering would do best to 
consult the manufacturer of the equip- 
ment for advice on how to convert de- 
emphasis from 75 zs to 25 its. 

There is, of course, no point in con- 
verting the de- emphasis characteristics 
of your tuner or receiver unless you 
also plan to (or already) have Dolby 
decoding equipment- either built -in to 
your tuner or receiver or as an acces- 
sory device which can be added to your 
system at the outputs of the tuner or, 
in the case of a receiver, at the tape - 
monitor jacks. Greatest improvement 
in signal -to -noise ratio during Dolby 
broadcasts will be experienced by lis- 
teners who were only getting margin- 
ally acceptable signal -to -noise ratios 
in stereo broadcasts originating from 
fairly distant stations. Improved dy- 
namic range, however, should be ex- 
perienced by everyone who is fortunate 
enough to have samplings of the new 

Dolby broadcasts in his local arra. 

Other breakthroughs 
In line with the new efforts in the 

area of noise reduction and improved 
dynamic range ( which are reall: inter- 
related), we note that more an,i more 
manufacturers are coming up with 
"one- sided" circuitry that accorr plishes 
these ends. By one -sided, we mean that 
rather than employing an encode /de- 
code scheme, some of the new devices 
are able to act upon audio signals in 
such a way as to reduce apparer t noise 
and increase dynamic range by simply 
applying then to the reproduction end 
of the chain. Perhaps the best known of 
these is the dbx Model 117 D rnarnic 
Range Enhancer which is designed 
along classical compressor /expander 
lines but can also work as a "one-sided" 
system with some dynamic rang! bene- 
fits. Other, more sophisticated one 
sided approaches come in the f )rm of 
dynamic filters (an example is Philips 
DNL circuitry) and, more recently, an 
autocorrelator noise -reduction system 
developed by Phase Linear for use in 
their model 4000 preamplifier. It distin- 
guishes between random noise and 
musical frequencies and, by a series of 
complex gating circuits perm is the 
music to come through while suppres- 
sing residual noise. 

As we examine these and other noise 
reduction schemes in the future, we 
will attempt to describe one or more of 
them in greater detail in future articles. 
In the meanwhile, the battle against 
noise and for greater realism t cough 
increased dynamic range goes oit. R -E 

CALIFORNIA ELECTRONICS ASSOCIATION 
OPPOSES EXTENDED WARRANTIES 

After an extended discussion of the 
present lengthening warranties and 
their effect on the independent service 
dealer, the California State Electronics 
Association's Board of Directors passed 
the following resolution: 

WHEREAS the Board of Direc- 
tors for the California State Elec- 
tronics Association, while meet- 
ing in due session in Los Angeles, 
California, did discuss at length 
the detrimental effects of manu- 
facturers "expressed (extended) 
warranties" applied to consumer 
brown good products, and 

WHEREAS said discussion 
dwelt upon detriments experi- 
enced by both the consumer and 
the Independent Consumer Elec- 
tronics Servicing Industry as a 

result of such "expressed (ex- 
tended) warranties," and 

WHEREAS the manufacturers 
require the Independent Elec- 
tronic Service Dealer to invest his 
own money in parts, modules, 
freight and handling charges, etc., 

to effectively carry out the pro- 
visions of the "expressed (ex- 
tended) warranty ", and 

WHEREAS this would indicate 
that the manufacturers are en- 
gaged in the manipulation of In- 
dependent Electronics Service 
Dealers in an effort to offset or 
acquire the additional funds vital- 
ly necessary to allow them (the 
manufacturers) to fulfill their com- 
mitment to the consuming public, 
and 

WHEREAS it would appear that 
in the absence of such financial 
support the manufacturers offer- 
ing "expressed (extended) war- 
ranties" in a manner which would 
cause the public to assume that 
the manufacturers themselves 
were satisfying the provisions of 
such warranties when, in fact, 
they are not, would be impos- 
sible, and 

WHEREAS the consumer too is 
contributing to the manufacturers 
attempt to satisfy the cost of pro- 
viding "expressed (extended) war- 

ranties" through increased prod- 
uct prices which, in turn, creates 
an inequity not necessarily in the 
consumers favor. 

BE IT THEREFORE RESOLVED 
that the California State Elec- 
tronics Association does strongly 
oppose the continuation of 'ex- 
pressed (extended) warranties" 
offered by the manufacturer., of 
consumer brown goods prod acts 
and, also, the manufacturer, of 
replacement parts and mate Ma's 
for said products. The California 
State Electronics Association, fur- 
thermore, implores the National 
Electronic Service Dealers A;so - 
ciation, the Federal Trade Com- 
mission, interested consumer 
groups, et al, to work diligently 
toward causing this matter to be- 
come a predominate topic of dis- 
cussion at the manufacturers con- 
ference tables in a sincere effort 
to seek and secure an equitable 
solutions to the benefit of all aar- 
ties involved. The California Slate 
Electronics Association regards 
this matter to be a priority mea- 
sure for the Association to puraue. 

Adopted unanimously by the 
Board of Directors of the CSEA. 
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Step -by -step 
Tu Troubleshooters Guide 

The horizontal output stages of an RCA CTC35A color TV are not 
the simplest circuitry you ever saw -far from it. Here's a handy guide on 

how to find troubles in this chassis, and lick them fast 

SOME SAY THAT TROUBLESHOOTING 
is an art: but any scene can be erased 
with a brush stroke. Therefore, let's 
treat troubleshooting as a science, be- 
cause there are occasions when pig- 
ments and bristles don't mix. 

For instance, how would you handle 
one CTC35A RCA delivered to you 
sans picture tube and be told the width 
had "shrunk somewhat." Further, 
let's say you didn't have the right pix- 
tube yoke jig to look at the picture. 
Then when you made tentative mea- 
surement of the sync separator you got 
waveform 1 WI ) shown in Fig. 1, and 
when you measured the high voltage 
you found 20.5 kV instead of 25 kV in 
the absence of beam current. You'd 
what? Please- that's not nice! 

30V 

FROM 
HORIZ 
OSC 

-60V 

HORIZ 
BLANK TO YOKE PLUG 

HORIZ OUTPUT 

6JE6A 
8 

DO NOT 
MEASURE 

TO VERT 
OUTPUT 
TRANS 

by STAN PRENTISS 

The three senses, plus probes 
But that waveform you just looked at 

may not be such a problem after all. In 
1967, RCA said the vertical sync 
waveform should measure 100 volts 
peak -to -peak at the plate of the sync 
separator, horizontal sync from the 
same point should measure 60 Vp -p, 
and the dc plate supply ought to read 
105V. So the only real problem with 
WI is that the vertical oscillator is out 
of sync. Why not the horizontal oscil- 
lator? With time base set for 2 ms /div, 
the false pulses aren't fast enough to be 
anything but vertical interruptions. 
However, with vertical amplifiers at- 
tenuated to 50V /div (including 10X 
probes), dc of 100V is positive and the 
vertical pulses are about 70V, so we're 

TO TOP & BOTTOM 
PINCUSHION TRANS 

T108 
SIDE PINCUSHION 

TRANS 

FLYBACK 

II 

ÌÌ b 
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1001 

SPARK 
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5% _ 

5 

i 8mA 
130V 

1.7 

4712 
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400V 

60012 

7 

68pF 4KV 

probably in the ballpark. 
Why did we go to the sync separator 

first? Because it's good indicator of 

FIG. 1- LOOKING AT THE SYNC SEPARA- 
TOR we were faced with this waveform plus 
20.5 kV instead of the expected 25 kV. 
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FIG. 2- SCHEMATIC OF HORIZONTAL out- 
put circuit used in RCA CTC35A color TV 
chassis. In this particular case, the output 
tube was running red and the dc grid volt- 
age was -53. 

BOOST RECT 100K 1W 

L710 
HORI2 LINEARITY 

(EFFICIENCY) 

DAMPER 

i 

6Cí3 
9 

400V 

2 -7 C766 
.068 10% 

DO NOT 
4 

MEASURE 
C767-6 

22pF .027 10% 

X 1KVN750 

.033 
10% 

C767-a 

400V 

1150V 
BOOSTED 
BOOST 
SOURCE 

TO 
CONVERG 
CKTS 

www.americanradiohistory.com

www.americanradiohistory.com


TROUBLESHOOTING CHART FOR HORIZONTAL OUTPUT STAGE 

PROBLEMI 
VARIED 

NO RASTER 

ORIGIN 

RASTER SOME RASTER 

'PROBLEM 
IN 

BASICALLY 

PROBLEMS 

IS 
HORZ. SWEEP 

THIN VERT. 
LINE MEANS 
OPEN YOKE 

LUMINANCE REPLACE HORZ OSC., OUTPUT 
HIGH OUTPUT BRIGHTNESS AI C AND /OR DAMPER 

VOLTAGE LIMITER 
KEYSTONE 

FAULTY BOTH PROBLEMS MEANS SHORTED 

OK 
WILL SHOW UP 
IN LUMINANCE 

YOKE NO CHANGE 
CHECK WITH CHECK AGC 
HIGH VOLTAGE SWING FROM AMPLIFIER CHECK 
PROBE AND SATURATION 1 

TRY HV ADJ TO CUTOFF FAULTY CHECK BOOST 
VOLTAGES 

LITTLE OR 
NONE 

1 

SUBSTITUTE 
HORZ OSC, 
HV RECTIFIER, 
OUTPUT, 
DAMPER, ETC. 

1 

OK 

CHECK HORIZ. 
GRID DRIVE 
WAVEFORM 

OK 

CHECK 
B BOOST 
SOURCES 

ÓK 

1 

A HIGH 
VOLTAGE 
MULTIPLIER 
MAY BE 
OPEN 

OK 
1 

CHECK 
BRIGHTNESS 
LIMITER 

REPAIR 
1 

OK 
1 

SIGNAL TRACE 
BACKWARD 
TO FIND PROBLEM 

FAULTY 

CHECK 
HORZ OSC 
FOR CAUSE 

FAULTY 

CHECK 
YOKE OR 
FLYBACK 

OK 

PINCUSHION 
TRANSFORMER 
MAY BE SHORTED 

1 

FAULTY 
1 

IREPAIR 
1 

LOW 

CHECK BOOST 
SOURCE RECTIFIER 
AND FILTERS 

1 

NO 

CHECK HIGH VOLTAGE 
ADJUST AND EFFICIENCY 
CIRCUIT, IF THERE IS ONE 

1 

NO 
1 

CHECK OR SUBSTITUTE 
DEFLECTION YOKE 
OR FLYBACK 

OK 

TRY DAMPE 
CIRCUIT 
AND HORZ 
OUTPUT SC EEN 
SUPPLY 

1 

OK 
1 

PINCUSHIOt 
TRANSFORMER 
MAY BE FAI'LTY 
CHECK WAVE - 
FORMS AND TRY 
PHASE AND 
AMPLITUDE 
ADJUSTS 

USE THIS TROUBLESHOOTING CHART to methodically track down problems 
zontal output stage. 

In tie hod- 

composite video operation and also a 
handy reference in any sync or sweep 
investigation to trigger your dual -trace 
scope on one channel and maintain 
overall sync while you probe about the 
sweep sections with the other. 

Since we have horizontal width prob- 
lems, according to the owner, let's take 
a look - and a smell - there. With the 
receiver on for 10 minutes or so, the 
plate of the horizontal output tube (Fig. 
2) begins to glow red, and the rather 
acrid smell of some passive element 
singing is fairly obvious. A quick look 
shows some resistors may possibly be 
discolored, and the dc grid voltage 
measures a negative 53V hotly on an 
oscilloscope and a FET multimeter. 

Waveform W2 (in Fig. 3) indicates 
that the p -p vertical output grid voltage 
(Y2) is 250V p -p and, interestingly, the 
Y 1 sync output at a horizontal rate is 
70V p -p. just about what it should be. 
So you can now safely say that the sync 
separator is operating well, and that 
both dc and ac voltages at the grid of 
the output are positively within toler- 
ance since the carefully calibrated 

scope used here would, undoubtedly, 
be considerable more accurate than ac, 
recurrent sweep scopes with varying 
input impedances and input filter ef- 
fects available seven years ago. 

Consequently, our problem im- 
mediately transforms itself from this 
stage's oscillator drive to either load or 
supply problems or, perhaps, the tube 
itself. Dc voltages at the screen and 

FIG. 3- PEAK -TO -PEAK vertical grid output 
voltage (Y2) is 250 volts and Y1, the sync 
output is 70 volts peak -to -peak. 

suppressor are well within tolerance, 
so our troubles are decidedly row in 
the tube or somewhere beyond. Re- 
member, the high voltage is 5 k'.' low. 
Inserting a new 6MJ6 /6LQ6/6JE)C did 
produce another kilovolt -a partial 
solution for glowing plates -b it not 
enough for a fully adjustable 25 LV: so 
something more is needed. 

Measurements of the 850V >oost, 
and the 1150V boosted boos also 
showed both down by about 20 %. 
Further, twisting the HIGH VOLTAGE 
ADJUST potentiometer produced -lo ad- 
ditional high voltage. So in effer t. the 
new tube simply was more durathle and 
could withstand additional plat : cur- 
rent drain, at least temporarily. What 
we have at the moment is the pc.sibil- 
ity of a bad regulator - becau a it's 
connected to boost - and also therc may 
be difficulties in the boost su plies 
themselves. As you might have. sus- 
pected, the usual shunt regulator, 
damper, and high voltage tubes brought 
no relief whatsoever. Actually. new 
shunt regulator even brought thy. high 
voltage down to under 20 kV ard, by 
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now, the situation was not at all funny. 

Settling down and digging in 
But by "dig" we don't mean ripping 

out one component after another and 
substituting at random. For under such 
circumstances, there's every possibil- 
ity something will be connected wrong, 
left out, or damaged beyond repair. 
Your best bet in these conditions is to 
study the circuit and know how it 
works, then tackle the problem again. 
Especially noteworthy is the horizontal 
efficiency circuit that's designed to 
modify yoke current so it is linear when 
passing through zero, thereby forming 
a smooth transition between horizontal 
output and damper tube currents as one 
ceases to flow and the other begins. 

The efficiency network consists of 
L710, C766, C767 -a, C767 -b and is 
tuned for minimum horizontal output 
tube cathode current. The focus 
adjust transformer is another circuit 
worth understanding too. Here, a pulse 
of some 5 kV is rectified by V103 to 
supply focus voltage, with part of the 
focus transformer connected across B 
boost rectifier CR101, and the other in 
series with the 2AV2 focus rectifier 
through C107. An adjustable core then 
regulates flux between the windings. In 
one position, a positive high voltage 
pulse is coupled to the cathode of the 
2AV2 tube, while in another position, a 
negative pulse is permitted on the 
cathode of the rectifier. Thus, when 
negative pulses reach the cathode 
the total ac voltage output is 
larger and there is greater dc focus 
voltage available. When only positive 
pulses are rectified through the anode, 
there is less dc voltage and a smaller 
focus voltage is produced. 

The 6BK4C /6EL4A shunt regulator 
(latest tube) uses the 850 B boost as 
grid control voltage, after being divided 
down by R106-B, and the 500K R105 
high voltage adjust control itself. The 
cathode of this tube returns to 
regular 400V B+. When loads such as 
brightness, contrast, and picture mod- 
ulation change, high voltage is inclined 
to vary also because of CRT beam cur- 
rent. As this occurs, B boost also rises 
or falls in direct proportion to high 
voltage. To control this condition, a 
high voltage regulator tube is shunted 
across the flyback transformer and, as 
boost becomes less, the regulator load 
diminishes and permits more high vol- 
tage output. With greater boost, the 
grid of V102 is driven more positive 
and therefore further loads the flyback, 
lowering high voltage output. 

With this operational information 
tucked away in the deduction memory, 
it's wise to re- establish the prime prob- 
lem points: A second check on B 
boost shows about 550V, and boosted 
B boost is only 700 V. This would indi- 
cate the worst load is possibly on 
boosted boost and that is what is drag- 

ging both down. But beware of any 
general assumption just now. 

Problem approach and solution 
But let's consider that either boost or 

boosted boost could be the problem. 
Fortunately, these old vacuum tube re- 
ceivers still have some hand wiring that 
can be easily disconnected for some- 
thing of a "trial run." The pincushion 
transformer is always a good suspect 
when there are high voltage problems, 
so let's disconnect the red lead to the 
T108 side pincushion transformer, 
since this will disturb little else. 

Immediately we found the high volt- 
age could be adjusted, at least 
downscale, but not above 21 kV. This 
then says that some of the undesirable 
shunt load has been removed, but the 
prime problem still remains. A discon- 
nect of the top green wire simply lost 
much of the high voltage, but did return 
all boost. So the pincushion trans- 
former is virtually eliminated because 
its overall disconnect reaction isn't 
enough to remove the entire unwanted 
load. The red wire we removed at the 
pincushion transformer is the B -boost 
bus, and it also goes to the focus trans- 
former and horizontal efficiency coil. 

So what about the efficiency coil? Is 
your cathode current at or below the 
specified 235 mA. Breaking the ground 
strap at pin 3 and inserting a milliam- 
meter in series, we found a reading of 
240 mA. Now this suggests that the 
cathode current should be reduced, so 
you simply tune your horizontal effi- 
ciency coil for less than 235 mA. When 
high voltage first comes on, the effi- 
ciency coil did tune a bit, and high volt- 
age immediately increased - just how 
much we don't know except by the 
sizzling sound -because within just a 
few seconds, the output tube's cathode 
current had again increased to 240 mA, 
the high voltage hiss had generally sub- 
sided, and the L710 efficiency coil was 
not effective. However, when a tan 
wire directly from B boost to the coil 
was disconnected, high voltage im- 
mediately jumped to 26 kV, boost po- 
tentials returned, and the receiver was 
obviously operating. 

FIG. 4 -THE DEFECTIVE TURNS in the fly- 
back show up in trace Y1. Trace Y2 shows 
a good flyback under a ringing test. 

So what do you make of this? Wasn't 
the horizontal efficiency coil operating 
for a short length of time? And doesn't 
this tell you that the coil is probably 
OK, but other parts associated are pos- 
sibly at fault. Now, what charges when 
current begins to flow, and what could 
damp the efficiency coil most effec- 
tively, changing the entire reactive im- 
pedance of this ac circuit? How about 
C766 or C767 -a, or C767 -b? Check or 
substitute C766 first, because the other 
two are matched and will therefore be 
special parts. A capacitance checker 
here is handy, and the parts come off 
the old pc board with ease. Sad to re- 
late, however, all capacitors were 
within tolerance, and easily withstood 
more than their rated voltage. 

Now, back once more and consider 
the initial problem. . .Weren't the out- 
put tube plates glowing red and wasn't 
there a smell of something singing? 
Obviously, some component had to be 
drawing excessive current and, so far, 
we haven't really pinned the donkey's 
tail on anything but supposition. What 
about the flyback transformer? In some 
of the old CTC7 series a few shorted 
turns could produce contracted width, 
but in this instance it is hardly likely - 
and even less so in the newer receivers 

(continued on page 108) 

R -E's Substitution 
guide for 
replacement transistors 

PART XX 
by ROBERT & ELIZABETH SCOTT 

ARCH- Indicates the Archer brand of 
semiconductors sold only by Radio 
Shack and Allied Radio stores. 
Allied Radio Shack, 2725 W. 7th 
St., Ft. Worth, Texas 76107 

DM -D. M. Semiconductor Co., P.O. Box 
131, Melrose, Mass. 02176 

G- E- General Electric Co., Tube Product 
Div., Owensboro, Ky. 42301 

ICC- International Components, 10 Daniel 
Street, Farmingdale, N.Y. 11735 

IR- International Rectifier, Semiconductor 
Div., 233 Kansas St., El Segundo, 
Calif. 90245 

MAL- Mallory Distributor Products Co., 101 
S. Parker, Indianapolis, Ind. 46201 

MOT -Motorola Semiconductors, Box 2963, 
Phoenix, Ariz. 85036 

RCA -RCA Electronic Components, Harri- 
son, N.J. 07029 

SPR- Sprague Products Co., 65 Marshall 
St., North Adams, Mass. 01247 

SYL- Sylvania Electric Corp., 100 1st Ave., 
Waltham, Mass. 02154 

WOR- Workman Electronic Products, Inc., 
Box 3828, Sarasota, Fla. 33578 

ZEN- Zenith Sales Co., 5600 W. Jarvis Ave., 
Chicago, Ill. 60648 

Radio -Electronics has done its utmost to 
insure that the listings in this directory are as 
accurate and reliable as possible; however, 
no responsibility is assumed by Radio -Elec- 
tronics for its use. We have used the latest 
manufacturers material available to us and 
have asked each manufacturer covered in the 
listing to check its accuracy. Where we have 
been supplied with corrections, we have up- 
dated the listing to include them. The first 
part of this Guide appeared in March 1973. 
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ARCH DM G-E ICC IR MAL MOT RCA SPR SYL WOR ZEN 

2N4152 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4153 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4154 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4155 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4156 NA S-620 GEMR-4 ICC-620 NA NA HEP-62G NA NA NA NA NA 

2N4159 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4160 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4161 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4162 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4163 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4164 NA S-620 GEMR-4 ICC-620 NA NA HEP-620 NA NA NA NA NA 

2N4167 NA SR-1241 GEMR-4 ICC-R1241 IR-1771 NA HEP-R1241 NA NA NA NA NA 

2N4168 NA SR-1241 GEMR-4 ICC-R1241 IR-1771 NA HEP-R1241 NA NA NA NA NA 

2N4169 NA SR-1242 GEMR-4 ICC-R1242 IR-1772 NA HEP-R1242 NA NA NA NA NA 

2N4170 NA SR-1243 GEMR-4 ICC-R1243 IR-1774 NA HEP-R1243 NA NA NA NA NA 

2N4171 NA SR-1244 GEMR-4 ICC-R1244 NA NA HEP-R1244 NA NA NA NA NA 

2N4172 NA SR-1245 GEMR-4 ICC-R1245 IR-1777 NA HEP-R1245 NA NA NA NA NA 

2N4173 NA SR-1246 NA ICC-R1246 IR-1778 NA HEP-R1246 NA NA NA NA NA 

2N4174 NA SR-1247 NA ICC-R1247 NA NA HEP-R1247 NA NA NA NA NA 

2N4175 NA SR-1241 GEMR-4 ICC-R1241 IR-1771 NA HEP-R1241 NA NA NA NA NA 

2N4176 NA SR-1241 GEMR-4 ICC-R1241 IR-1771 NA HEP-R1241 NA NA NA NA NA 

2N4177 NA SR-1243 GEMR-4 ICC-R1243 IR-1772 NA HEP-R1243 NA NA NA NA NA 

2N4178 NA SR-1243 GEMR-4 ICC-R1243 IR-1774 NA HEP-R1243 NA NA NA NA NA 

2N4179 NA SR-1244 GEMR-4 ICC-R1244 IR-1776 NA HEP-R1244 NA NA NA NA NA 

2N4180 NA SR-1245 GEMR-4 ICC-R1245 IR-1777 NA HEP-R1245 NA NA NA NA NA 

2N4181 NA SR-1246 NA ICC-R1246 IR-1778 NA HEP-R1246 NA NA NA NA NA 

2N4282 NA SR-1247 NA ICC-R1247 NA NA HEP-R1247 NA NA NA NA NA 

2N4183 NA S-621 GEMR-4 ICC-621 NA NA HEP-621 NA NA NA NA NA 

2N4184 NA S-621 GEMR-4 ICC-621 NA NA HEP-621 NA NA NA NA NA 

2N4185 NA S-621 GEMR-4 ICC-621 NA NA HEP-621 NA NA NA NA NA 

2N4186 NA S-621 GEMR-4 ICC-621 NA NA HEP-621 NA NA NA NA NA 

2N4187 NA S-621 GEMR-4 ICC-621 NA NA HEP-621 NA NA NA NA NA 

2N4188 NA S-621 GEMR-4 ICC-621 NA NA HEP-621 NA NA NA NA NA 

2N4191 NA NA GEMR-4 NA NA NA NA NA NA NA NA NA 

2N4192 NA NA GEMR-4 NA NA NA NA NA NA NA NA NA 

2N4193 NA NA GEMR-4 NA NA NA NA NA NA NA NA NA 

2N5194 NA NA GEMR-4 NA NA NA NA NA NA NA NA NA 

2N4195 NA NA GEMR-4 NA NA NA NA NA NA NA NA NA 

2N4196 NA NA GEMR-4 NA NA NA NA NA NA NA NA NA 

2N4199 NA SR-1244 NA ICC-R1244 NA NA HEP-R1244 NA NA NA NA NA 

2N4200 NA SR-1245 NA ICC-R1245 NA NA HEP-R1245 NA NA NA NA NA 

2N4201 NA SR-1246 NA ICC-R1246 NA NA HEP-R1246 NA NA NA NA NA 

2N4202 NA SR-1247 NA ICC-R1247 NA NA HEP-R1247 NA NA NA NA NA 

2N4207 NA T-716 NA ICC-716 NA PTC-127 HEP-716 NA RT-126 NA WEP-716 .2 EN 107 

2N4208 NA T-716 NA ICC-716 NA PTC 127 HEP-716 SK 3118 RT-126 NA WEP-716 2 EN 107 

2N4209 NA T-716 GE-21 ICC-716 NA PTC 127 HEP-716 SK 3118 RT-126 NA WEP-716 2 EN 107 

2N4212 NA SR-1001 NA ICC-R1001 NA NA HEP-R1001 NA NA NA NA NA 
2N4213 NA SR-1002 NA ICC-R1002 NA NA HEP-R1002 NA NA NA NA NA 

2N4214 NA SR-1003 NA ICC-R1003 NA NA HEP-R1003 NA NA NA NA NA 

2N4215 NA SR-1004 NA ICC-R1004 NA NA HEP-R1004 NA NA NA NA NA 

2N4216 NA SR-1005 NA ICC-R1005 NA NA HEP-R1005 NA NA NA NA NA 

2N4220 RS276-2028 T-801 GE-FET-1 ICC-801 NA PTC 152 HEP-801 SK 3112 RT-176 NA WEP-801 NA 

2N4221 RS276-2028 T-801 GE-FET-1 ICC-801 NA PTC 152 HEP-801 SK 3112 RT-176 NA WEP-801 NA 

2N4222 RS276-2028 T-801 GE-FET-1 ICC-801 NA PTC 152 HEP-801 SK 3112 RT-176 ECG 133 WEP-801 NA 
2N4223 NA T-801 GE-FET-2 ICC-801 NA PTC 152 HEP-801 SK 3112 NA ECG 133 WEP-801 NA 

2N4224 NA T-801 GE-FET-1 ICC-801 NA PTC 152 HEP-801 SK 3116 NA NA WEP-801 NA 
2N4225 NA TS-3002 GE-28 ICC-S3002 NA NA HEP-S3002 NA NA NA WEP-S3002 NA 
2N4226 NA TS-3002 GE-28 ICC-S3002 NA NA HEP-S3002 NA NA NA WEP-S3002 NA 

2N4227 NA T-736 GE-20 ICC-736 TR-26 PTC 136 HEP-736 NA NA NA WEP-736 .2 EN 120 
2N4228 NA T-715 GE-21 ICC-715 TR-30 PTC 103 HEP-715 NA NA NA WEP-715 2,'EN 106 
2N4231 NA T-241 GE-66 ICC-241 NA NA HEP-241 SK 3131 NA ECG 175 WEP-241 NA 
2N4232 NA T-241 GE-66 ICC-241 NA NA HEP-241 SK 3131 NA ECG 175 WEP-241 NA 
2N4233 NA T-241 NA ICC-241 NA NA HEP-241 SK 3131 NA ECG 175 WEP-241 NA 

2N4234 RS276-2025 T-242 GE-29 ICC-242 IRTR-56 PTC 142 HEP-242 SK 3025 RT-115 ECG 129 WEP-242 NA 
2N4235 RS276-2025 T-242 NA ICC-242 IRTR-88 PTC 111 HEP-242 SK 3025 RT-115 ECG 129 WEP-242 NA 
2N4236 NA TS-3031 NA ICC-53031 NA PTC 111 HEP-S3031 NA NA NA WEP-3031 NA 
2N4237 RS276-2018 T-243 GE-63 ICC-243 IRTR-87 PTC 144 HEP-243 SK 3024 RT-114 ECG 128 WEP-243 NA 
2N4238 RS276-2018 T-243 NA ICC-243 NA PTC 144 HEP-243 NA NA NA WEP-243 NA 

2N4239 NA T-714 NA ICC-714 TR-74 PTC 144 HEP-714 NA NA NA WEP-S3021 NA 
2N4240 NA NA NA NA NA PTC 104 NA SK 3021 NA ECG 124 WEP-240 NA 
2N4241 RS276-2006 T-230 GE-16 ICC-230 TR-01 PTC 105 HEP-230 SK 3013 RT-127 ECG 121 WEP-232 2E:N 325 
2N4242 NA T-625 GE-76 ICC-625 NA NA HEP-625 NA NA NA WEP-232 NA 
2N4243 MA T-625 GE-76 ICC-625 NA NA HEP-625 NA NA NA WEP-232 NA 

NA= NOT AVAILABLE (continued on pct e 68) 
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Join "THE TROUBLESHOOTERS" 

They get paid top salaries 
for keeping today's 

electronic world running 
Suddenly the whole world is 

going electronic! And behind the 
microwave towers, push- button 

phones, computers, mobile radio, 
television equipment, guided 

missiles, etc., stand 
THE TROUBLESHOOTERS 

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

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

for it. Here's how you can 
join their privileged ranks - 

without having to quit your job 
or go to college in order 

to get the necessary training. 

www.americanradiohistory.com

www.americanradiohistory.com


Just think how much in demand you would be if you 
could prevent a TV station from going off the air by 
repairing a transmitter ... keep a whole assembly line 
moving by fixing automated production controls ... pre- 
vent a bank, an airline, or your government from making 
serious mistakes by servicing a computer. 

Today, whole industries depend on Electronics. When 
breakdowns or emergencies occur, someone has got to 
move in, take over, and keep things running. That calls 
for one of a new breed of technicians - The Trouble - 
snooters. 

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

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

Learn at Home ... In Your Spare Time 
As one of The Troubleshooters, you'll have to be ready 
to tackle a wide variety of electronic problems. You may 
not be able to dismantle what you're working on - you 
must be able to take it apart "in your head." You'll have 
to know enough Electronics to understand the engineer- 
ing specs, read the wiring diagrams, and calculate how 
the circuits should test at any given point. 

Learning all this can be much simpler than you think. 
In fact, you can master it without setting foot in a class- 
room ... and without giving up your job! 

For over 37 years, the Cleveland Institute of Electronics 
has specialized in teaching Electronics at home. We've 
developed special techniques that make learning easy, 
even if you've had trouble studying before. Our AUTO - 
PROGRAMMED® Lessons build your knowledge as 
easily and solidly as you'd build a brick wall - one brick 
at a time. And our instruction is personal. Your teacher 
not only grades your work, he analyzes it to make sure 
you are thinking correctly. And he returns it the same 
day it is received, while everything is fresh in your mind. 

The Science of the Seventies 
To keep up with the latest developments, our courses are 
constantly being revised. CIE students receive lessons 
in Field Effect Transistors, Digital Switching Units, 
Microwave Systems, Lasers, Binary Coding and Com- 
puter Arithmetic. 

In addition, CIE offers an exciting Electronics Tech- 
nology with Laboratory course that includes 161 space- 

Learn By Doing... 
Electronics Technology 
with Laboratory Course 
teaches you the funda- 
mentals. Using space -age 
components and testing 
techniques youwill apply 
the principles you learn 
... actually analyze and 
troubleshoot modern 
electronics equipment. 

age components to let you perform 242 fascinating 
electronics experiments. You learn the "how" as well 3s 

the "why" of Electronics ... the Science of the Seventl s. 

Many leading companies use CIE courses to train their 
own employees who are working on the latest electror lc 

equipment. 

Get an FCC License - or Your Money Back ! 

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

A good way to prepare for your FCC exam is to take 
a licensing course from CIE. Our training is so effecti'ie 
that, in a recent survey of 787 CIE graduates, better than 
9 out of 10 CIE grads passed the Government FC C 

License examination. That's why we can offer tr s 

famous Money -Back Warranty : when you complete any 
CIE licensing course, you'll be able to pass your FC C 

exam or be entitled to a full refund of all tuition paid. TF s 

warranty is valid during the completion time allowed 
for your course. You get your FCC License - or your 
money back. 

Mail Card for 2 Free Books 
Want to know more? Then fill out and mail reply card 
or coupon today. We'll send you our two FREE books on 
opportunities in Electronics. For your convenience, we 
will try to have a representative call. Act now, and gel a 

high -paying job that much sooner. 

APPROVED UNDER G.I. BILL 
All CIE career courses are approved for educational 
benefits under the G.I. Bill. If you are a veteran or in 
service now, check box for G.I. Bill information. 

CiECleveland Institute 
of Electronics, Inc. 

J 

1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Please send me your two FREE books: 

1. Your school catalog, "Succeed in Electronics." 

2. Your book on "How To Get A Commercial FCC License." 

I am especially interested in: 

Electronics Broadcast First Class 

Technology Engineering FCC Ucense 

Electronic Industrial Electronics 
Communications Electronics Engineering 

Electronics Technology with Laboratory 

Name 
(PLEASE PRINT) 

Address 

City State Zip 

Veterans and Servicemen: 
Check here for G.I. Bill information. RE-35 

Circle /6 on reader service card 67 
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68 

ARCH DM G -E ICC IR MAL MOT RCA SPR SYL WOR ZEN 

2N4244 NA T-232 GE-76 ICC-232 TR-01 PTC 105 HEP-232 NA NA NA WEP-232 ZEN 326 
2N4245 NA T-625 GE-76 ICC-625 NA NA HEP-625 NA NA NA WEP-232 NA 
2N4246 NA T-625 GE-76 ICC-625 NA NA HEP-625 NA NA NA WEP-232 NA 2N4247 NA T-232 GE-76 ICC-232 TR-01 PTC 105 HEP-232 NA NA NA WEP-232 ZEN 326 2N4248 RS276-2021 T-715 GE-21 ICC-715 TR-30 PTC 103 HEP-715 SK 3114 RT-115 ECG 159 WEP-717 ZEN 106 

2N4249 RS276-2021 T-708 GE-67 ICC-708 TR-19 NA HEP-708 SK 3118 RT-115 ECG 159 WEP-717 NA 2N4250 RS276-2024 T-57 GE-22 ICC-57 TR-54 PTC 103 HEP-57 SK 3118 RT-115 ECG 159 WEP-717 ZEN 106 2N4251 RS276-2011 T-56 NA ICC-56 NA PTC 133 HEP-56 SK 3039 RT-113 ECG 108 WEP-56 ZEN 104 2N4252 NA T-709 GE-61 ICC-709 NA PTC 126 HEP-709 NA NA NA WEP-709 ZEN 105 2N4253 NA T-709 GE-61 ICC-709 NA PTC 126 HEP-709 NA NA NA WEP-709 ZEN 105 

2N4254 RS276-2011 T-56 GE-61 ICC-56 IRTR-82 PTC 133 HEP-56 SK 3039 RT-108 ECG 107 WEP-720 ZEN 104 
2N4255 RS276-2011 T-56 GE-61 ICC-56 IRTR-82 PTC 133 HEP-56 SK 3018 RT-108 ECG 107 WEP-720 ZEN 104 
2N4256 RS276-2009 T-55 GE-62 ICC-55 IRTR-24 PTC 139 HEPO-55 SK 3122 RT-102 ECG 123A WEP-735 ZEN 103 
2N4257 RS276-2024 T-52 NA ICC-52 TR-25 PTC 131 HEP-52 SK 3118 RT-115 ECG 159 WEP-717 NA 
2N4258 RS276-2023 T-52 NA ICC-52 TR-20 NA HEP-52 SK 3114 RT-115 ECG 159 WEP-717 NA 

2N4259 RS276-2009 T-50 GE-20 ICC-50 TR-21 NA HEP-50 NA RT-102 ECG 123A WEP-735 ZEN 100 
2N4262 NA NA NA S-0004 NA NA NA NA NA NA NA ZEN 127 
2N4263 NA NA NA ICC-720 NA NA NA NA NA NA NA ZEN 109 
2N4264 NA T-50 GE-20 ICC-50 TR-21 PTC 136 HEP-50 NA NA NA WEP-50 ZEN 100 
2N4265 NA T-50 GE-20 ICC-50 TR-21 PTC 136 HEP-50 NA NA NA WEP-50 ZEN 100 

2N4269 NA T-712 GE-27 ICC-712 IRTR-78 PTC 117 HEP-712 SK 3045 RT-110 ECG 154 WEP-712 ZEN 205 
2N4270 NA T-712 GE-27 ICC-712 IRTR-78 PTC 117 HEP-712 SK 3045 RT-110 ECG 154 WEP-712 ZEN 205 
2N4271 NA T-714 GE-32 ICC-714 IRTR-74 PTC 110 HEP-714 NA NA NA WEP-S3021 NA 
2N4273 NA T-241 NA ICC-241 NA NA HEP-241 NA NA NA WEP-241 NA 
2N4274 RS276-2009 T-50 GE-20 ICC-50 IRTR-88 PTC 141 HEP-50 SK 3039 RT-113 ECG 108 WEP-56 ZEN 100 

2N4275 RS276-2009 T-50 GE-20 ICC-50 IRTR-88 PTC 141 HEP-50 SK 3039 RT-113 ECG 108 WEP-56 ZEN 100 
2N4284 NA NA GE-22 ICC-739 TR-30 PTC 103 NA NA NA NA WEP-717 NA 
2N4285 NA NA GE-21 ICC-739 IRTR-52 PTC 103 NA NA NA NA WEP-717 NA 
2N4286 RS276-2016 T-54 GE-62 ICC-54 IRTR-53 PTC 139 HEP-54 SK 3124 RT-102 ECG 123A WEP-735 NA 
2N4287 RS276-2016 T-54 GE-62 ICC-54 IRTR-53 PTC-153 HEP-54 SK 3124 RT-102 ECG 123A WEP-735 NA 

2N4288 RS276-2024 T-57 GE-67 ICC-57 NA PTC 141 HEP-57 SK 3118 RT-115 ECG 159 WEP-717 NA 
2N4289 NA T-708 GE-67 NA IRTR-52 PTC 103 NA SK 3114 RT-115 ECG 159 WEP-717 NA 
2N4290 RS276-2024 T-57 GE-21 ICC-57 IRTR-54 PTC 103 HEP-57 SK 3114 RT-115 ECG 159 WEP-717 NA 
2N4291 RS276-2024 T-57 GE-67 ICC-57 IRTR-54 PTC 103 HEP-57 SK 3114 RT-115 ECG-159 WEP-717 NA 
2N4292 NA NA GE-61 ICC-727 NA PTC 115 NA NA NA NA WEP-56 NA 

2N4293 NA NA GE-61 ICC-727 NA PTC 115 NA NA NA NA WEP-56 NA 
2N4294 NA TS-0004 GE-20 ICC-S0004 TR-21 PTC 136 HEP-S0004 NA NA NA WEP-56 ZEN 127 
2N4295 NA TS-0004 GE-60 ICC-S0004 NA PTC-121 HEP-S0004 NA NA NA WEP-56 ZEN 127 
2N4296 NA T-240 GE-32 ICC-240 IRTR-81 PTC 104 HEP-240 SK 3021 RT-128 ECG 124 WEP-240 ZEN 200 
2N4297 NA T-240 GE-32 ICC-240 IRTR-81 PTC 104 HEP-240 SK 3021 RT-128 ECG 124 WEP-240 ZEN 200 

2N4298 NA T-240 GE-32 ICC-240 IRTR-81 PTC 104 HEP-240 SK 3021 RT-128 ECG 124 WEP-240 ZEN 200 
2N4299 NA T-240 GE-32 ICC-240 IRTR-81 PTC 104 HEP-240 SK 3021 RT-128 ECG 124 WEP-240 ZEN 200 
2N4300 NA TS-3002 NA ICC-S3002 NA NA HEP-S3002 NA NA NA WEP-S3007 NA 
2N4302 NA T-802 GE-FET-1 ICC-802 NA PTC 151 HEP-802 SK 3112 NA ECG 133 WEP-801 ZEN 123 
2N4303 NA T-802 GE-FET-1 ICC-802 NA PTC 151 HEP-802 SK 3112 NA ECG 133 WEP-801 ZEN 123 

2N4304 NA T-802 GE-FET-1 ICC-802 NA PTC 151 HEP-802 SK 3112 NA ECG 133 WEP-801 ZEN 123 
2N4307 NA TS-3002 GE-66 ICC-S3002 NA NA HEP-S3002 NA NA NA WEP-S3002 NA 
2N4308 NA GE-88 NA NA NA NA NA NA NA NA NA 
2N4311 NA TS-3002 GE-66 ICC-53002 NA NA HEP-S3002 NA NA NA WEP-S3002 NA 
2N4312 NA NA GE-66 NA NA NA NA NA NA NA WEP-S3020 NA 

2N4313 RS276-2023 T-52 NA ICC-52 TR-20 PTC 103 HEP-52 SK 3118 RT-126 ECG 106 WEP-52 NA 
2N4314 NA TS-3031 NA ICC-53031 IRTR-73 PTC 141 HEP-S3031 SK 3025 NA ECG 129 WEP-3031 NA 
2N4315* NA T-733 NA ICC-733 TR-24 PTC 139 HEP-733 NA NA NA WEP-723 NA 
2N4316 NA SR-1221 NA ICC-R1221 NA NA HEP-R1221 NA NA NA NA NA 
2N4317 NA SR-1221 NA ICC-R1221 NA NA HEP-R1221 NA NA NA NA NA 

2N4318 NA SR-1222 NA ICC-R1222 NA NA HEP-R1222 NA NA NA NA NA 
2N4319 NA SR-1222 NA ICC-R1222 NA NA HEP-R1222 NA NA NA NA NA 
2N4332 NA SR-1001 NA ICC-R1001 NA NA HEP-R1001 NA NA NA NA NA 
2N4333 NA SR-1002 NA ICC-R1002 NA NA HEP-R1002 NA NA NA NA NA 
2N4334 NA SR-1003 NA ICC-R1003 NA NA HEP-R1003 NA NA NA NA NA 

2N4335 NA SR-1004 NA ICC-R1004 NA NA HEP-R1004 NA NA NA NA NA 
2N4336 NA SR-1005 NA ICC-R1005 NA NA HEP-R1005 NA NA NA NA NA 
2N4338 NA GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP-801 NA 
2N4339 NA NA GE-FET-1 NA NA PTC 152 NA SK 3112 NA ECG 133 WEP-801 NA 
2N4340 NA NA GE-FET-1 NA NA PTC-152 NA SK 3112 NA ECG 133 WEP-801 NA 

2N4341 NA NA GE-FET-1 NA NA PTC 152 NA NA NA NA WEP-801 NA 
2N4342 NA TF-1035 NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 
2N4343 NA TF-1035 NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 
2N4346 NA T-248 GE-25 ICC-248 TR-27 PTC 122 HEP-248 SK 3035 NA ECG 127 WEP-235 NA 
2N4347 NA T-707 GE-73 ICC-707 IRTR-61 PTC 118 HEP-707 SK 3079 NA NA WEP-707 ZEN 204 

'Indicates a dual transistor for high -speed switching, dill amplifier etc. Likely to be a matched pair. Use two of the type specified, matching when necessary, on a 
curve tracer or lab -type transistor checker. 

NA = NOT AVAILABLE (continued next month) 
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The flyback 
transformer 

Perform these tests before 
you replace one. 

by JACK DARR 
SERVICE EDITOR 

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- addressed en- 
velope. If return postage is not includ- 
ed, we cannot process your question. 
Write: Service Editor, Radio- Electron- 
ics, 200 Park Ave. South, N.Y. 10003. 

R -E's Service Clinic 
THERE IS NOTHING MORE EMBARRASSING 
than replacing a flyback, turning the set on, 
and finding exactly the same old symptoms 
you had before. Besides being expensive, 
this kind of thing has a tendency to make 
you doubt your ability to make a living at 
your chosen profession. So we need to be 
sure before we take that last step. 

There are several tests which will give a 
good indication of the condition of a 
flyback. Notice that I said "good" - not 
definite. There is only one absolutely defi- 
nite test for a shorted flyback - this is done 
with the Well- Calibrated Eyeball, and con- 
sists of observing a thick layer of soot on the 
inside of the cage, and the flyback itself 
lying in a charred lump in the bottom. 

Load loops 
The worst faults are the ones which indi- 

cate that there is a short in a flyback, when 
the actual short is external. There are a few 
of these in a B/W TV set - in color sets, 
quite a few more. A flyback/yoke circuit is 

actually a tuned circuit. Like a radio trans- 

If there is even a small overload in any of 
the load circuits, it shows up instantly as an 
increase in the cathode current of the :output 
stage. 

There is your key symptom. From this 
point on, your job is to find out what i : caus- 
ing this excess current to be drawn. If the 
flyback does have shorted turns, ym 71 get 
this kind of symptom. However, there are 
quite a few things which can "fake yo out" 
on this, so let's watch out for their. We'll 
assume that the B+ supply is normal, the 
tube or transistor is good, and that the input 
drive signal is normal. These are e Isy to 
check. So are things like a shorted boost 
capacitor, and so on. The object of these 
tests, from here on, is to make sure list the 
flyback actually is internally short ed, or 
isn't. 

Test instruments 
One essential tool for this is a cahode- 

break adapter, to let you read the cathode 
current of the output tube during ope- -ating 
tests. (Pomona 2599 =A for 6JE6's and any 

POWER 
TRANS 

115 VAC 

OSC 
TRANS 

7-7 .022 

6K6 
40-60 VAC 5' 

.001 ® 

TEST 

v Sl-a 

2 MEG 
NO.47 

7 

6.3 VAC 

270K ® 
-15 TO 2 MEG 

-25 VDC CAL 

mitter, anything which draws energy from 
this circuit is a load. If one of these normal 
loads is shorted, it will draw excessive 
energy from the flyback, cause a very high 
load current to flow, and in time overheat 
the transformer and make it burn up. 

The quickest single test to show up an 
overload is the cathode current of the hori- 
zontal output tube or transistor. This stage 
controls all of the power used in this circuit 
(doesn't supply it; it comes from the low 
voltage or B+ supply, but it does control it). 

0 -50µA ) SELECTOR SWITCH POSITIONS 

POS. 1. OFF 
POS. 2. CONTINUIT"" 
POS. 3. SHORT 

Fig. 1 

Novar tube with the cathode on pin 3. etc.) 
For actually testing the flyback for s mrted 
turns, my pet test instrument is a very old 
design, the "Flybacker" type; this was 
made by Radio City Products Co. a long 
time ago, and is still being built by several 
companies. Figure 1 is the schemaii; of a 
typical unit. 

This is nothing but a 16 -kHz oscillator. 
The meter reads the grid current. If ;. good 
inductance is connected across th° test 
leads, it will not damp the oscillations, and 
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HOW O 

RESTORE TV TUNERS 

DIRTY, CORRODED OR GUNKED -UP 
TUNER CONTACTS MEAN SNOWY 
PICTURES. 

IF YOU HAVE TO WIGGLE THE 
CHANNEL SELECTOR TO IMPROVE 
PICTURE QUALITY, CONTACTS ARE 
DEFINITELY POOR. 

Now a brand new product solves these problems 

Tu N'IPO WIR 
RESTORES 

TUNERS! 
Just spray TUN -O -POWER on tuner 
contacts and rotate the tuner. Within 
5 seconds, contacts will be clean and shiny. 
shiny. Detent action will be smooth 
as silk. Most important, you'll get sharp 
pictures on all channels, without 
wiggling knobs. 

TUN -O -POWER works so well, (even 
on the worst tuners) it's hard to believe. 
Unless you try it yourself. 

Offer to restore the tuner of every set you 
service- for an extra charge of $5.00 or 
more, depending on how hard it is to get 
at the tuner. Your customer will appreciate 
the extra service because the set will work 
like new. You'll improve your reputation 
as well as your profit margin. 

Only TUN -O -POWER restores TV tuners. 
Try it... you'll love it! 

tINCORPORATED 
1260 RALPH AVE BROOKLYN N Y 11236 

Our business is improving yours. 

CHEMTROHICS 

Circle I7 on reader service card 

the meter stays in the GOOD sector. If the 
inductance has only one shorted turn, it will 
reduce the Q of the whole circuit so badly 
that the oscillation will be reduced. and the 
meter will fall and read in the REPLACE sec- 
tor. This simple unit is amazingly accurate. 
You can verify this; connect a good flyback 
to it, note the reading, then wrap one turn of 
wire or solder around the core. Short the 
ends of this. and watch the meter fall into 
REPLACE. This makes a "one shorted turn" 
loop coupled to the inductance, and pulls 
the Q down. 

However, you and the flybacker can be 
fooled, if there is too much external loading 
on the transformer. Especially in color sets 
where many circuits are connected to the 
flyback: pulse circuits, the high- voltage rec- 
tifier, focus rectifier, and so on. The fila- 
ment circuits of the rectifier tubes make up a 
"closed- loop," and can show fake loading. 

Now let's run through the whole proce- 
dure, to see how much of it we need to use 
in any given case. The dc voltage supply has 
been checked, drive checked, tubes 
checked. There is no normal output (suffi- 
cient high voltage, sweep, and so on) and 
the cathode current meter shows a reading 
far above normal. Ohmmeter tests around 
the boost circuit, etc. show that there are no 
nice easy shorts to ground. So, the chances 
are at this point, that there is a distinct pos- 
sibility that the flyback is shorted. 

We pull the high -voltage rectifier and 
focus rectifier tubes (to open those closed 
loops), and take the cap off the horizontal 
output tube. Connect the Flybacker be- 
tween the plate caps of the output tube and 
high -voltage rectifier. It says SHORT. There 
you are. However, if you stop testing at this 
point and order a new flyback, you may be 
in deep trouble. All of the returns aren't in 
yet. 

There is one thing that we must do, before 
making a definite decision that a flyback is 
shorted. Make sure that all external loads 
have been taken off. This is not too hard to 
do, and it can save you a lot of time. Check 
the schematic to see how many normal loads 
are used. There won't be too many. 

First, disconnect the yoke. Next, take off 
anything like a width coil, which is con- 
nected in shunt across a part of the flyback 
windings. In many color sets, you'll find one 
of the focus transformer windings connected 
directly across the bottom of the flyback. 
While doing this, leave the Flybacker 
hooked up to the plate caps of the output 
tube and high -voltage rectifier. 

Each time you unhook a wire, watch the 
meter. If there's no change, keep on going. 
If you get all of the wires off the flyback, 
and it is still in the SHORT sector, go ahead 
and order a new flyback. However, if your 
short is in one of the load loops, you'll see 
the meter jump happily back up into the 
GOOD sector. Figure 2 shows a partial 
schematic of a typical flyback, with the dif- 
ferent load loops indicated. 

Case histories 
Let's look at a few actual fake short 

cases. One of them was a Magnavox 920 
color chassis. The 6JE6 was glowing red - 
hot, and there was no raster or high voltage. 
New tube didn't help; cathode current was 
400mA plus ( that's as far as my meter 
went). The Flybacker showed a short, when 
connected to the 6JE6 and 3A3 plate caps. 
Disconnecting the yoke didn't help; it 

(continued on page 72) 
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Now make almost all 
your replacements with 
only 7 medium-priced 
Colorama As. 

That's the kind of socket coverage you can 
count on from this popular new "middle line" of 
RCA replacement color picture tubes. With 
just seven Colorama A types, you can cover 
almost all of the replacement market with 
"Grade A" performance at a price your 
customers can afford. 

Every tube in the RCA Colorama A line is 
totally remanufactured. That's why they all 
can carry RCA's 18 -month inboarded warranty 
plus the option for an additional 12 months. 
Each has a completely new gun and a com- 
pletely new screen made of the latest all -new 
rare -earth phosphors. In addition, every 
envelope is made of advanced x -ray glass. 

The RCA Colorama A line includes three 
Matrix types: CA- 21VAKP22, CA- 23VALP22 
and CA- 25VABP22. These advanced RCA 
Matrix tubes are as much as 100 percent 
brighter than any equivalent non -Matrix 
picture tube in RCA history. 

So why not give your customers the "Grade 
A" choice. Choose Colorama A at your RCA 
Distributor today. 

Remember, RCA is the world -wide leader 
in picture tubes, with over 65 million produced 
to date. 

RC" 
RCA /Electronic Components /Harrison, N.J. 07029 
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SERVICE CLINIC 
(continued from page 70) 

stayed there until I took off the leads going 
to the focus transformer winding. This 
eliminated the short; the meter went up- 
scale. It will do this when connected to a 

good high -Q flyback, which most color sets 
use. That was that; the focus transformer 
was shorted and the flyback was saved. 

In an RCA CTC -22 portable color set, 
same thing. Flyback showed short, and all 
of the typical symptoms were present; high 
cathode current, no high voltage, etc. This 
one was caused by a shorted damper diode, 
which in this case was a solid -state type 
under the chassis. In similar circuits, a 

shorted boost capacitor, or the capacitor 
c3mected across the solid -state damper will 

show the same thing. 
In a very small GE hybrid B/W TV chas- 

sis, there was no high voltage. In- circuit 
tests showed the flyback shorted. This one 
was mounted directly to a PC board. Tak- 
ing the flyback out with a desoldering iron, 
it checked perfectly good. Here the short 
was in the horizontal yoke winding, an- 
other dandy load loop. 

Time to sum up 
Once the high cathode current of the 

horizontal output tube, together with the 
lack of "normal output" (no high voltage, 
no horizontal sweep, etc.) has shown you 
that there is a possibility that the flyback is 
shorted, make the necessary tests. BUT! 
Don't stop short of making all of them! Take 
off every external load and repeat the test 
for shorts. Even in a color set. this won't 

400 watts "rms" power (600 
watts @ 4 ohms); 1000 in2. of 
heat sink plus space for optional 
fan; more complete protection 
for both amplifier and speaker 
than any other amplifier; and 
sound quality without equal. 
Optional Iluminated meters. 
$599 assembled, or build the kit 
in 3 or 4 evenings and save $150. 

number 
one in 

loudspeakers 

It's a 

kit! 

r-- 

the 
A -25 has well 
over 500,000 
happy owners 

Dynaca speakers have been 
the most widely reiiewed and 

enthusiastically rec.ammended 
of all loudspeaker systems. 
In jus: 5 years t'-e A -25 has 

berme the frost popular 
speaker it the world. 

Consumer test facilities, hi fi 
magazine rev elvers, music 

critics and owners all praise 
its articulate, ratiral sound. 

It's surprisingly close to 
perfecticn, yet well 

below $100. 

qI'JacE, 
Division Tyco Laboratories 

Please send complete test reports and full spe- 
cifications on all Dynaco amplifiers, tuners and 
loudspeaker systems. 

Name 

Address 

Box 88, Blackwood, N. J. 08012 City 

Also available in Canada from 
Dynaco of Canada Ltd. State Zip 

RE-10 

Circle 18 on reader. service card 

FLYBACK 

HORIZONTAL 
OUTPUT TUBE 

HV 
RECT. 

0- 
LOAD LOOPS 

FOCUS 
RECT. 

HOR 
YOKE 
WINDING 

WIDTH COIL 
OR FOCUS 
TRANSFORMER, 
ETC. 

Fig. 2 

mean disconnecting more than about seven 
or eight wires. Leaving the flybacker hook- 
ed up and checking its reading each time 
you take off a wire will give you an "instant 
clearance" on the flyback, or a definite 
indication that it is bad. 

The only place you can get into trouble 
with this type of instrument is with very 
low inductance yokes. These will normally 
read very low, in some cases into the short 
sector. If there is a doubt, take the cap off 
the back, and check each half of the yoke 
separately. If these readings are the same, 
the chances are that the yoke is good. Very 
few yokes show identical shorts in both 
halves. R -E 

reader 
questions 

VERTICAL PROBLEMS 
This little bitty TV .sct has a couple of 

big problems (Singer TV6). If I adjust 
for good vertical linearity. there's about 
1 -1.5 inches of picture chopped off, top 
and bottom. It also has a vertical sine 
problem, that seems to get a little better 
as the thing warms up. Dc voltages 
throughout the vertical section close to 
normal. Oscillator and amplifier trans- 
istors replaced; no help. What do you 
have on this one ? -M.S., Amarillo, Tex. 

This seems to have all the earmarks 
of an electrolytic- capacitor problem. 
Suspect any coupling capacitors in the 

(continued from page 78) 
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Lookup 
to Jerrold's 
new line of 

TOWERS 
a complete line of towers for 
MA TV & Home TV /FM Antennas that are 
stronger, easier to put up and last longer. 

Of course, these are not ordinary towers. For more than a quarter of a ::en- 

tury, Jerrold has developed and produced the finest equipment for MATV 

and home antenna TV systems. Our towers are proven designs o the 

same high giality. 
There are actually three complete lines of Jerrold towers. 
The QDMX series are self- supporting concrete -base towers, 28 t:1 68 

feet high. QDMX towers use heavier steel (12 to 16 gauge vs. 14 a 18 

gauge) and a heavier mast than competitive towers. They are v der 
at the bottom, tapering gracefully to the top. 
The QDME series are bracketed towers, ranging from 20 to 52 feet 

high. Construction is of straight sections similar to that o- the 
QDMX series. 
Golden Nugget series towers are the finest tubular 
steel bracketed towers available, and they are 

popularly priced. Unique "Golden Nugget" welds 
are extremely strong and will never rust. Whereas 
competitive tubular towers use 18 gauge legs, Golden 
Nuggets use 16 gauge legs for extra strength. 
Golden Nuggets are available in 10 -foot sections. 
Jerrold also offers a full line of slip -up masts and 
tripods. 
Jerrold towers are priced competitively, 

but impossible to match in value. For 
more information, contact your local 
Jerrold Distributor. 

JERROLD 
a GENERAL INSTRUMENT company 

JERROLD ELECTRONICS CORPORA f ION 
Distributor Sales Division 
P.O. Box 350 
200 Witmer Road, Horsham, Pa. 19( 44 

Circle /9 on reader service card 
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the better 
COMPU- TRAINER 

SOLID STATE 
OSCiiLLOSCOP 

TUBE & TRANSISTOR 
TESTER 

DIGITAL 
N ULTIMETER 

ELECTRO - LAB 

As an NTS student you'll acquire the know -how that 
comes with first -hand training on NTS professional 
equipment. Equipment you'll build and keep. Our 
courses include equipment like the 5" solid -state 
oscilloscope, transistor and tube -;ester, vector moni- 
tor scope, 74 sq. in. B &W TV, and solid state stereo 
AM -FM receiver. The unique NTS Digital GR -2000 
color TV with first ever features like silent varactor 
diode tuning; digital channel selection, (with op- 
tional digital clock,) and big 315 sq. in. ultra rectan- 
gular screen. This is just a sampling of the kind of 

Simulated TV reception 

NTS DIGIT L GR -2000 SOLID STATE 
COLOR TV WITH 315 SQ. IN. PICTURE 
AND VARACTOR DIGITAL TUNING 

-R )UBLESHOOTER 
VOM 

better equipment that gets you better equipped for 
the electronics industry. 
This electronic gear is not only designed for train- 
ing; it's field type - like you'll meet on the job, or 
when you're making service cal''s. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind these tools of the trade. 
Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your training 
more practical and interesting. 
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equipment 
11 be equipp 

IN- CIRCUIT TRANSISTOR TESTER 

HIGH F1)ELITY 
SPEAKERS SOL D STATE STEREO 

AM FM F ECEIVER 
AMFLIFEF 

COLOR BAR / DOT 
GENERATOR 

5" OSCILLOSCOPE SIGNAL 
TRACER 

FET - VOM SOLID STATE 2 -METER 
FM TRANSCEIVER AND 
POWER SUP?LY 

Compare our training; compare our tuition. We em- 
ploy no middlemen because we need no salesmer. 
We believe you have the right to mace your own de-. 
cisions Lased on the facts, and you'll find these a I 

spelled cut in our catalog mailing. Lessons, kits, and 
experiments a-e described in ful' color. Most liberal 
refund policy and cancállation privileges - it's all in 
writing. And our ow tuition is another big adhantag. 
No frills, no commissions to pay. This means lower 
tuition for you. You receive solid training value. NTS 
puts more into four training, so you get more out cf 

SOLID STATE 
POCKET RADIO 

SIGNAL 
GENERATOR 

it. Make your on decision. Mail the card, or write f 
card is missnc_. There's no obligation, ever, and ro 
sa'esman will call. 
Approved for Veteran Training. Get facts on new 
2 -,rear eversion. 

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident & Home Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 
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READER QUESTIONS 
(continued from page 72) 

vertical amplifier and output circuit. 
Low- voltage electrolytics can cause 
some weird symptoms. On the sync 
problem, check any emitter bypass 
capacitors, in the sync amplifier, etc. If 
these are open, they'll reduce the sync 
amplitude. 

(I came out of this one smelling like 
a rose! The reader wrote back; "I found 
a thermal capacitor; the l0 -µF coup- 
ling capacitor between the oscillator 
and vertical amplifier stage. When I 

cooled it, I lost the vertical sweep! Heat 
it up with a soldering iron, and it came 
hack. What threw me was that this was 
a replacement capacitor! Sync problem 
was due to an open emitter bypass, an- 
other 10 -UF, on the oscillator transistor 
emitter! Thanks ". Thanks to Mark Sims 
of Amarillo, Tex., for the "feedback ". 

ODD RASTER 
After 1 changed the picture tube in 

this Truetone E1S2885A -86, I got 
sound but no picture. There was just a 
faint glow along the bottom of the 
screen. When 1 turned up the brightness 
control, the screen lit up from the bot- 
tom up, like a window -shade being 
raised. When the brightness control got 
all the way up, the screen flashed and 
went out. This repeats if I turn the 
brightness control all the way off and 

125V 

125V 

125V 

6ÁF9 
VIDEO 
OUTPUT 

+320V 
AT HV 

REG GRID 5W 

bring it up slowly. 
Some voltages are weird; I read 

±400 volts on the video output plate, 
which should be +125 V. With the 
picture tube socket off, I read a -50 
volts on 2, 6, and 11. High voltage 
reads 25K with the screen dark and 
only about 3 kV with brightness up, 
Need ideas! -M.F., Wichita, Kan. 

Here are a few. Check the continui- 
ty in the connections to the picture 
tube cathodes. That negative voltage 
you got with the base off is badly 
wrong. This should have been at least 
+150 volts or more. The dc voltage is 
fed to these cathodes and the video 
amplifier plate through a network of 
resistors and peaking coils. Frankly, it 
sounds very much as if the cathode 
disconnects have been fouled up or ac- 

cidentally pulled loose. This would 
take the load off those resistors, and 
let the video amplifier plate voltage go 
way up. Since it's fed from +220 
volts, I don't know yet where your 
+400 volts comes from. However, if 
your cathodes are all at zero voltage, 
this will definitely cause the picture 
tube to draw a very heavy beam cur- 
rent and kill the raster by overloading 
the high -voltage supply. 

GIVE... 
so more will live 

HEART FUND 
( i,nrrrhwed hi rh /r.Alr.hrr 

Ten ways you get more from RCA's relay- protected VOM. 

5. Easy access - Special compart- 
ment puts test leads and batteries 
at your fingertips. 

4. Extra durability - High impact 
plastic case and glass epoxy 
circuit board. 

3. High accuracy - ±2% DCV, ±3% 
ACV 

2. High visibility - Large 51/2-inch 
mirrored meter. 

1. Full protection - All functions, 
ranges, and meter are guarded 
by fast relay, renewable link 
fuse, and diodes. 

FlELAr 
pAGT@CTEO 

-DC +DC 

OFF 

_..-WOK 

_ sAK 

¡ SwD M 
..-0.10 

S AF MEAS 

OHMS ADJ 

[.ISDO+A 

SOD 

ISO 

sO 

c 

For fast delivery and full infor- 
mation on the WV -532A, 
contact any one of the more than 
1.000 RCA Distributors world- 
wide. Or, write: RCA Electronic 
Instrument Headquarters, 
Harrison. N.J. 07029. 

OM 

Specialists demand the best tools of their trade. 
Circle 20 on reader service card 

6.Overload indicator - Lamp on 
meter face lights when relay is 
open. 

7.Battery condition indicator- For 
overload protection circuit. 

8. Quick function identification - 
Three-color-coded meter scale 
and panel. 

9.Three -to -one ranging - Like 
VTVM. 

10. More economy - Optional 
price: Only $99.95. 

RCR Electronic 
Instruments 
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Stocking only 49 ECGTMserniconductors 
is like having thousands 

of audio transistors on hand. 

Manufacturers of TV, 
radic and stereo systems have 
addio transistor replacements 
list~c under thousands of 
different part numbers. 

But, thanks to the 
Sylvania ECG semiconductor 
replacement guide, you can 
replace practically all of them 
with just 49 different 
transistors. 

And that can save a lot of 
hunting and stocking, 
especially when you're a busy 
service dealer. 

For example, if you need 
a lcw- noise, high -gain NPN- 
silic n transistor for an audio 
p:eamp, check out our ECG - 
199. It fits a lot of sockets. 

And if import parts are 
busg-ng you, our ECG -158, 
176. 226 and 226MP are direct 
replacements for parts like 
the 2SB405, 2SB474 and 
2SBG92 plus a lot of others 
you'll find in our guide. 

But, our cross -reference 
guide (ECG -212E) lists a lot 
mote than just audio 
transistors. It lists over 75,000 
parts that can be replaced 
witia a minimum number of 
Sylvania ECG parts. 

For you, it means one 
sou ice for practically all your 
replacement needs, including 
industrial components. 

What more could anyone 
ask fir? ® SYLVANIA 

GTE ̀ y vania Electronic Components Waltham, Nias. ík'_154 

79 
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Why pay more for the Quantums 

Because the Channel Master Quantum is the most highly engi- 
neered reception system available today! It uses the finest state of 
the art technology to provide superior color and black and white 
reception under any conditions, in the face of any problems. 

Massively engineered to stand up under hurricane 
force winds and the equivalent of 12" snow load- 
ing, the Channel Master Quantum costs more 
because it delivers more. It's unmatched for power, 
directivity and flexibility! 

The bold new diamond back UHF director train 
provides significantly increased gain 
--along the entire band-- - 
than previous Quantum 
models did at specific 
channel settings. 

UHF tabs used on VHF directors eliminates any 

possibility of signal interaction between the 

two bands. 

The result is a sparkling new level of crisp, sharp 

7.ollor and black and white performance through 

random channel assignments within any given area. 

The new ¿'hapjjelMasterouantum 
costs more... and it's worth it! 

FROM THE WORLD'S LARGEST MANUFACTURER OF TV /FM RECEPTION EQUIPMENT 
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-- -added to the most 
highly directive and 

powerful VHF section on any antenna! 

With gain higher than other high powered antennas, and 

extremely tight front to back ratios, the Quantum VHF 

section slices through electro- magnetic interference to pill 
in desired channels with even crisp clarity! 

And for added flexibility... Custom 
engineered accessories slip into the Quantum's 
weather protected terminal housing to handle 

any problem you're likely to face - - -- 

For melting snow in weak signal areas, modular 
solid state amplifiers provide up to 15dB gain, 
with switchable FM traps. (models 0093 -0096) 

Where FM is a problem, the Quantum's optional 
solid state FM trap attenuates interferring signals 

by as much as 25d11 (model 0091) 

For 75 ohm mounting, use the Quantum's option- 
al balun /matching transformer. (model 0089) 

Circle 2! on reader service card 
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82 

AUTOMATIC `-- 

STAPLE GUNS 
CUT WIRE & CABLE 

INSTALLATION COSTS 
... without cutting into insulation! 

SAFE! Grooved Guide positions wire for 
proper staple envelopment! Grooved Driving 
Blade stops staple at right depth of penetration 
to prevent cutting into wire or cable insulation! 

No. T18 -Fits wires up to 
3/16" in diameter. 

BELL, 
TELEPHONE, 

THERMOSTAT, 
INTERCOM, 
BURGLAR 

ALARM 
and other low 
voltage wiring. 

Uses T -18 
staples with 3/16" round crown 

in 3/8" leg length only J 
No. T -25 -Fits wires up to 
1/4" in diameter. 

Same basic construction 
and fastens same 
wires as No. T -18. 

Also used for 
RADIANT 

HEAT WIRE 

new prDducLs 

More information on new products is available from the 
manufacturers of items identified by a Reader Service num- 
ber. Use the Reader Service Card inside the back cover. 

TESTING INSTRUMENT, Check -U- Ground 
checks 3 -way, grounded ac receptacles to as- 
sure optimum working condition. Two -step 
testing mode provides both visible and audible 
readouts. Checks for absence of line voltage, 
open ground lead, open neutral lead, reversed 

Uses T -25 staples '' 
with 1/4" round crown in 9/32 ", 
3/8 ", 7/16" and 9/16" leg lengths., J 

T -18 and T -25 staples also available in Monel and 
with beige, brown and ivory finish at extra cost. 

No. T -75 -Fits wires and cables 
up to 1/2" in diameter. 

RADIANT HEAT 
CABLE, 

OF CABLE, 
WIRE CONDUIT 

COPPER TUBING 
or any non -metallic 

sheathed cable. 
Also used as 

DRIVE RINGS 
in stringing wires. 
1e 

Uses T -75 staples with 1/2" 
flat crown in 9/16 ", 5/8" and ' ' ì 7/8" leg lengths 

i 
Arrow Automatic Staple Guns save 70% in time 
and effort on every type of wire or cable fasten- 
ing job. Arrow staples are specially designed with 
divergent -pointed legs for easier driving and 
rosin -coated for greater holding power! All -steel 
construction and high -carbon hardened steel 
working parts are your assurance of maximum 
long -life service and trouble -free performance. 

Ask your Electrical Supply Dealer 
or write for further details. 

Saddle Brook, New Jersey 07883 

"Pioneers and Pacesetters 
For A /most A Ha /f Century" 
Circle 22 on reader service card 

polarity (hot and neutral), hot ground (reversed 
hot and ground leads) and verifies the presence 
of low effective resistance of the receptacle 
ground. 

Compact hand -held unit requires no bat- 
teries, power is derived from the receptacle 
under test. Readout display has three lights and 
buzzer alarm. Solid -state circuitry; housed in 
fully insulated high- impact plastic. - 
Communications Technology Corp., 2237 
Colby Avenue, Los Angeles, CA 90064. 

Circle 31 on reader service card 

VHF RADIOTELEPHONE, Half Pack. 12- chan- 
nel, all- transistor miniature vhf radiotelephone. 
Includes built -in "S" meter for visual signal re- 
port. Only one crystal is necessary for each 

channel which minimizes the cost of installing 
additional channels in the future. 

Everything is built into this model, including 
the speaker so all that's necessary for installing 
it is an area on the steering console that will 
accommodate the 2 -V /2- x 3 -V2- x 9 -'/2 -inch unit. 
Just connect to 12 V, hook up a vhf antenna and 
you're on the air. Weighs less than 2 lbs. Comes 
with crystals for channels 6, 16 and 26; $398.00; 

each additional channel costs $7.50. - 
Standard Communications Corp., 639 North 
Marine Avenue, Wilmington, Ca 90744. 

Circle 32 on reader service card 

DESOLDERING TIPS. Two small -size desolder- 
ing tips for removing miniature components 
have an I.D. of .025 and .031. These bring to 
eight the number of tips for use with model 510 
Endeco pencil style desoldering iron; all eight 
are included with the firm's desoldering kits. 

Tips also fit desoldering head that converts any 

Endeco soldering iron into desoldering tool. 

Tip sizes range from .025 to .090 with the .063 

standard. All are ironclad for longer life. Set of 

three in each size is blister packed. -Enterprise 
Development Corp., 5127 East 65th Street, In- 

dianapolis, IN 46220. 

Circle 33 on reader service card 

LASER COMMUNICATOR, model 736. Long 
range voice and digital laser communication 
system consists of a separate transmitter and 
receiver, each housed in identical weather re- 
sistant anodized aluminum housings. Both 
transmitter and receiver include a 10X align- 
ment telescope. 

Transmitter uses single heterostructure GaAs 
injection laser with peak pulse power of 10 
watts and maximum repetition rate of 10 kHz. 

Temperature- compensation circuitry is incor- 
porated to maintain constant laser output 
power from -18 °C to 65 °C. Receiver uses silicon 
avalanche photodiode protected from exces- 
sive ambient light by a narrow -bandpass filter. 
Has bandpass of 5 MHz and can detect an opti- 
cal signal of only 0.58 nanowatt at this fre- 
quency. Operates from 115 Vac. Transmitter 
consumes 2.2 watts and receiver 360 mw. Both 
transmitter and receiver are supplied with 
mounting fixture and standard 135 mm optics. 4 

x 4 x 13 in.; transmitter $1500, receiver 
$1500. -American Laser Systems, Inc., 106 
James Fowler Road, Santa Barbara Airport, 
Goleta, CA 93017. 

Circle 34 on reader service card 
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Amplify Your PA Budget at Radio Shack! 
More Power to Your Audience -With a Realistic Amplifier! 

_ _ _ 

-kEî1L/,Sf]C'_ M1tl'A LC) 120V / 12V tiUllla,IAlt l'.A-AM1`1.)tIEH 

All- Purpose Realistic MPA -20 PA Amplifier. 
Use it on a sound truck, outdoors, indoors 
-it's got power cords for 12 VDC an:: 120 
VAC. Features 2 mike inputs with ur -front 
panel jacks and faders for Mike -1 and Mike - 
2, Aux /phono fader, master volume & tone 
controls for controlling all inputs :;imul- 
taneously. Separate power -on switch with 
pilot light. Outputs: 4, 8, 16 ohm speakers; 
25- and 70 -volt line. Power: 20 watts RMS 
at 8 ohms. Response: 200 -10,000 Hz at full 
power. With case, carrying handle /mobile 

bracket. U.L. listed. There's 79955 only one place you cal find 
it... Radio Shack! #32 -2020. 

Complete MPA -20 
System 

Save 1885 
reg 1188° 

9995 
" t USfc.. MPA -SO SOLID STATE P AMPLIFIER 

MPA -20 PA Amplifier 
MC -1000 Mike & Stand 
Two 8" Wall Speakers 

FREE New 1975 
Radio Shack Catalog 

OVER 2000 PRODUCTS 
EXCLUSIVES ON EVERY PAGE 

BEAUTIFUL FULL COLOR 
Stereo Quadraphonic Phonographs 
TV Antennas Radios Citizens Band 

Kits Recorders Tape Tools 
Auto Tune -Up Electronic Parts 

Test Instruments More! 
164 pages of the finest in home and hobby electronics 
Respected names like Realistic. Micronta. Science Fair. 
Archer -and they're available only at Radio Shack stores 
and dealers nationwide' See what s really new in elec- 
tronics by sending for this exciting catalog right now 

SEND FOR 
YOURS TODAY! 

FILL OUT 
COUPON 
BELOW 

1975 Mail to Radio Shack, P. O. Box 1052, 
Catalog Ft. Worth, Texas 76101. (Please print.) 

Realistic MPA -50 -Our Best PA 
Amplifier. There are five MIXABLE' 
inputs -4 mikes and Aux for tuner 
or tape -plus a "Priority Paging" 
switch for Mike -1 that overides 
all inputs. Master volume and tone 
controls, magnetic /ceramic phono 
input. Protective circuit cuts off 
output and "alert light" flashes on 
if overload occurs. Outputs: 4, 8, 
10 ohms; 25- and 70 -volt line. 
Power output: 50 watts RMS at 8 
ohms. Frequency response: 100- 
10,000 Hz at full power. With wal- 

nut grain metal 

12995 case. U. L. listed 
#32 -2021. 

Complete MPA -50 System 

Save 3480 
regular 
27475 

23995 

y 
MPA -50 PA Amplifier 
3 PA -12 12" 30 -Watt Powerhorns 
"Highball" Dynamic Cardioid Mike 

Realistic Condenser Mikes for Better PA 

1595 
Ultra -slim "Omni ". 20- 
13,000 Hz response. -- With wind screen, stand. 
battery. 1/4- plug. 600 

434 chms. #33 -1050. 

Name Apt. No 

Street 

City 

2995 
Cardioid. Superb 30- 
15,000 Hz response. High 
or low impedance. With 
windscreen, desk stand. 
battery. #33 -1045. 

3195 
"Omni ". Full 30- 1:5,000 
Hz response. High c r low 
impedance. With %rind - 
screen, stand, battery. 
#33 -1044. 

State 21P 

Master Charge or 
BankAmericard at 

participating stores. 

Radio Ihaek 
A Tandy Corporation Company 

OVER 3000 STORES 50 STATES 8 COUNTRIES 

_J Retail prices may vary at individual stores 

Circle 23 on reader service card 83 
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NEW PRODUCTS 
(continued from page 82) 

STEREO RECEIVER, model TX -560 includes 
direct -coupled /differential amplifier circuitry; 
ASO type and thermal protection circuits; tran- 
sient killer circuits and provisions for three sets 
of speaker systems. FM sensitivity: 1.8v.V, de- 

distortion: 0.2% at rated power; frequency 
response: 15 to 30,000 Hz ( ±1 dB); power 
bandwidth in amplifier section: 20- 40,000 
Hz. Seven pushbuttons on front panel control 
high and low filters, loudness, mode, tape 
monitors 1 & 2 and FM muting. Speaker 
selection switch. There are right /left tone 
controls as well as balance and volume 
control. 

Tuner section has FET front end with four - 
section variable capacitor and there are 
ceramic filters in the FM and AM i.f. stage plus 
IC's for FM i.f. Capture ratio: 1.5 dB; stereo sep- 
aration: 40 dB at 400 Hz; image rejection ratio: 
7 dB; signal -to -noise ratio in tuner: 70 dB. 5 -1/2 x 
18 -1/2 x 14 -3/4 in.; 26 -1/2 lbs.; $429.95. -Onkyo 
Sales Section/Mitsubishi Int'l. Corp., 25 -19 43rd 
Avenue, Long Island City, NY 11101. 

Circle 35 on reader service card 
livers 48 watts rms power per channel at 8 OUTDOOR SPEAKERS have Mylar cones and 
ohms, both channels driven. Total harmonic plastic baskets and are precision- fabricated to 

J159 
TUBE 
BONANZA! 
20 f 
assorted tubes for $1.00 
Untested (some will be 

good, some bad). 

TAKE A CHANCE FOR 

$1.00 

SLIDE 
SWITCHES 

12 for $1 00 YAA 
All types, SPDT. DPDT, etc. J106 

TRANSISTOR 
REPAIR KIT 

$1 00 
Includes resistors. .ondensers.trans- 
istors. transformers and various & 
sundry parts used to repair transitor 
radios, walkie- talkies. tape recorder'. 
et, J107 

PRECISION 
RESISTORS 

AH watts & I 

watts. From hru to 
11Kh ohmages. 

J113 

60 
for 

$100 

441bw., 
DUAL 

POTENTIOMETERS 

25 for $1.00 
Assorted ohmages. Originally for 
Hi -Fi, Stereo and TV. 

J123 

CJb.14 11J1 iii 
TIE LUGS 

50 for $1.00 
From 2 lugs up 

J143 

MISCELLANEOUS 
MINIATURE 
TUNING 
METERS. 
2 for $1.00 

J190 

MONEY BACK GUARANTEE 
Terms: Minimum order y4.00. In- 
clude postage. Either full payment 
with order or 20% deposit, bal- 
ance C.O.D. 

FREE CATALOG 

BARGAIN 

BONANZA 

EDLIE 
HIGHEST QUALITY 

KITS 
ONLY NEW 
PRODUCTS 

EXCELLENT MIXTURE 

J188 GIANT PACK OF 
ASSORTED TRANSISTORS 

Silicon Planar 
Untested, NPN & PNP 

Power. Audio, RF 

100 for $1.98 

LED's in working 
condition 3 green or 3 yellow 
3 for $1.00 J101 
10 LED's asst. in working 
conditions $1.00 J102 
7 segment $1.25 each 
readouts J103 

VOLUME CONTROLS 
20 for $1.00 

Wire wounds & carbons, up to 1 

meg, some with switches. 
J126 

25 ASSORTED POLY -STYRENE 
Top grade capacitors $1.00. 
Used by Hi -Fi manufacturers 
in most sets. J285 

WRITE FOR 

FREE VALUE PACKED 

CATALOG 

BONUS 
FREE CAPACITOR KIT 

With Every $5 Purchase 

DISC CAPACITORS 

6 for $100 

Assorted capacitances from .0001 to .1. 
Different voltages, mostly 600 volts 
N.P.O. N750. J140 

r Ilsttt A 

MINIATURE TRANSISTOR 

ELECTROLYTES 

13 for $100 
Some axial leads, some vertical mount. 
mixed capacitances and mixed capaci- 
tances and mixed voltages. J159 

MINIATURE 

POTS 

12 for $1" 
Used in transistor and miniature 
applications. J141 

Acquired from U.S. 
Defense depots or re- 
moved from equip. 
meet (new and used). 
Thew are laboratory 
tested and guaran- 
teed for one full year. 
Most are of suck 
standard makes is 
RCA, GE, etc. 

RADIO & TV Receiving 
Any 3 for 51.19 

1L4, 155, 
3CB6, 3DG4, 3EH7, 3E17, 
3K76, 354, 304, 4BC5, 
4BN6, 4BU8, 5CZ5, 5J6, 
5T8, 5U4, 6AC7, 6A84, 6AF4, 
6AG5, 6AJ8, 6AK5, 6AK6, 
6A15, 6AQ5, 6AU6, 6AX4, 
6BA6, 68,411, 
6B18, 68N4, 
6806, 6853, 6BU8, 6BW4, 
6BZ6, 6CB6, 6CD6, 6CF6, 
6CG7, 6CG8, 6CM3, 
6C04, 6DA4, 6DE4, 6DG6, 
6DK6, 6DN7, 6D76, 6DW4, 
6EA7, 6EH5, 6EH8, 6FD7, 
6FM7, 6F07, 6GF7, 6GH8, 6GK6, 
6G17, 6GM6, 6GN8, 6GU7, 
6GV5, 6HE5, 6HJ7, 6HJ8, 
6H58, 6J6, 6JN6, 6JW8, 
6K7, 6111, 6KY8, 
6LF8, 6LY8, 65A7, 6SH7, 
6SN7, 65V7, 6T8, 6710, 
6V4, 6W4, 6X4, 7GS7, 
8CM7, 8CN7, 8E88, 8SN7, 
12AD6, 12AE7, 12AU7, 
12AT7, 12AU6, 12AV5, 
12AX4, 12BA6, 12BE6, 
12BH7, 12BY7, 12C8, 
12CN5, 12057, 12R5, 
12SC7, 12SN7, 
18FW6, 1978, 2.EZ7, 22BW3, 
351'4, 36AM3, 5085. 

25 ASSORTED 
POLYSTYRENE 

TOP GRADE 
CAPACITORS 

Used by Hi -Fi manufacturers in 
most sets 

J175 
HUE ELECTRONICS. INC. 2700-1 HEMPSTEAD TPKE , LEVITTOWN. N.Y. 11756 

Circle 24 on reader service card 

be completely waterproof. Designed for head- 
phones and component applications in audio 
systems for outdoor, underwater and high 
humidity environments. 

Sizes range from 1 -3/4" to 2 -1/4" in diameter. 
Frequency response: 0 to 20 kHz; resonant fre- 

ee 

quency: 200 to 400 Hz -±-50 Hz; sensitivity: 78 -86 
dB ±2 dB /W; voice coil impedance; 3.2 -600 
ohms; nominal output: 0.1 -0.2 watts. Water- 
proof speakers are also available to custom size 
and specification requirements. -Shigoto In- 
dustries Ltd., 350 Fifth Avenue, New York, NY 
10001. 

Circle 36 on reader service card 

SHIELDED ATTENUATOR, model WM -542A. 
75 -ohm attenuator is used in both low -level 
signal calibration of test equipment and 
MATV/CATV installation and service applica- 
tions. Five -step attenuator has step switches ar- 
ranged in a 3- 6- 10 -20 -20 dB sequence that pro- 
vides a selection of the most used attenuator 

values from 3 dB to 59 dB. Can be used to re- 
duce the signal level as required by switching in 
the proper attenuator value and then substitut- 
ing a single fixed attenuator pad of the same 
value. 

Attenuation of rf signals with a 1 dB accuracy 
up to 250 MHz is provided; unit is usable for 
signals up to 900 MHz. While the device is de- 
signed for signals up through the i.f. and vhf 
television spectrum, it can be used to attenuate 
uhf signals with only a small accuracy loss and 
increase in VSWR. 1 -1 /6 x 1 -3/16 x 4 -5/16 in.; 6 -1/2 

oz.; $29.50. -RCA Electronic Instruments, 
Harrison, NJ 07029. 

Circle 37 on reader service card 

CARTRIDGE RECORDER /PLAYER, Wollensak 
model 8080 records and reproduces conven- 
tional stereo and plays back pre- recorded 
4- channel tapes. Dolby noise suppression cir- 
cuit functions in stereo record and playback 
modes and with Dolbyized FM broadcasts. Tape 
selector switch enables unit to record and play 

either standard or Classic cartridge tapes. Has 
digital minute and second counter for timing of 
recordings, fast forward mode of 31/2 -times 
actual speed and end of tape shutoff that 
reverts automatically to stop mode. 

Frequency response: 30 -Hz to 15 kHz with 
special high performance tape or 40 to 12 kHz 
with standard tape; signal -to -noise ratio: with 
Dolby system on, better than 60 dB at 4000 Hz 
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and above and with Dolby system off, better 
than 50 dB; wow /flutter: 0.1 %WTD rms. 19 -3/4 x 
10 -1/4 x 5 in.; 17 lbs.; $344.95. -3M Co., P.O. Box 
33600, St. Paul, MN 55133. 

Circle 38 on reader service card 

MAGNETIC TAPE ERASER, model R24017. 
Although designed as a consumer product for 
reel -to -reel, cassette and 8 -track cartridge 
tapes, this unit is also suited to computer and 
other professional applications using up to 1/4" 

wide tape. Hand -held bulk eraser has handle 

that permits moving the eraser across reel or 
cartridge of any size, obliterating the recording 
in seconds without having to rewind the tape. 
Background noise is reduced below normal 
erase -head level. Operation is on 110 -120 V, 4 A, 

50 -60 Hz ac. 4 x 2 -1/4 x 4 -1/4 in.; 2 -1/4 lbs.; 
$26.50.- Robins Industries Corp., 75 Austin 
Blvd., Commack NY 11725. 

Circle 39 on reader service card 

CAR STEREO PLAYER, model 434. Discrete 
quad 8- track car stereo player has 4- channel 
separation that totally surrounds the user with 
sound. Features front and rear slide volume and 
tone controls, slide balance control, repeat 
switch, automatic manual track changer, verti- 

cal head tracking and fully integrated circuitry. 
Frequency response: 50 to 10,000 Hz; signal - 

to -noise ratio: 45 dB or better; wow and flutter: 
less than 0.3 %. $139.95.- Clarion Corp. of 
America, 5500 Rosecrans Avenue, Lawndale, 
CA 90260. 

Circle 40 on reader service card 

AMPLIFIER, model UVF -1520. Solid -state 20 -dB 
home TV distribution amplifier has two built -in 
FM traps and a lighted on -off switch. Unit is 

rated at 75 ohms; has a front mounted fuse for 
easy replacement. - Antennacraft, Box 1005, 
Burlington, Iowa 52601. 

Circie 41 on reader service card 

BREAKERLESS IGNITION SYSTEM, Type 
120 will fit most 4 -, 6- and 8- cylinder cars, 

foreign or American (12 -volt negative, ground 
only. Features simple installation ti at con- 
sists of only two electrical connect( ms and 
fitting the breakerless triggerhead within the 
existing distributor. Various distribute r adapt- 
or plates are used to adapt the one unit to 

different cars. The 120 fits most crrs, will 
not affect operation of electronic tacho- 
meters and it reduces radio interisrence. 
Uses the existing high- tension c.'il and 
electrical wiring. It is an inductive di: charge 
system with a dwell extender (variabl.t dwell 
extends the dwell at high speeds wl yen the 
coil has less time to build up the nequired 
voltage). $59.90. -Mobelec Inc., 1512 3exley, 
Austintown, OH 44515. 

Circle 42 on reader service care 

CD -4 DEMODULATOR ADAPTOR, 44 + is used 
with existing 4- channel receivers that la :k CD -4 
circuitry. Provides impedance characeristics 
required by special cartridges necesary for 
discrete disc playback and feeds high evel in- 
puts on existing quad receivers. 

Has only push on /push off power switch and 
three -position function switch on its fate along 
with LED indicators for power on as CD -4 
auto. Function switch's three positioc s allow 

KICK OUT THOSE "TOUGH DOG" TIME 
r CONSUMING AM -FM STEREOS 

ANALYZER 

MA EENCCRE 
SG165 PAM-FM-STEREO 

fM UUTw, AM oUTM 

7117, 

A PROFIT MAKER WITH 
PATENT APPLIED FOR! 

SG165 
ONLY $495 

BEFORE THEY EAT UP ALL YOUR PROFI rs. 

WITH THE ONLY COMPLETE AM -FM STEF'EO 
ANALYZER ON THE MARKET TODAY... WITH ILL 
SIGNALS AT BETTER THAN FCC SPECS 

ALL 12 SIGNALS THAT YOU NEED TO WALK FHE 

TROUBLE OUT OF ANY AM, AM -FM, AUTO RADIO OR 

THE BIGGEST HI FI IN THE BUSINESS. 

TAKES THE FEAR OUT OF STEREO SERVICING BY 
ISOLATING PROBLEMS IN MINUTES WITH: 

COMPLETE AM -FM 
RF SIGNALS -- ALL IF SIGNALS 

INCLUDING SWEEP 
AND MARKERS 

ALL MULTIPLEX 
STEREO SIGNALS 

_ COMPLETE AUDIO 
AMP SIGNALS 

MONITORED BY DUMMY LOADS AND 2 D'ARSONVAL ME -'ERS 
FOR POWER OUTPUT AND TRUE SEPARATION TESTS. 

SEE YOUR SENCORE FLPD DISTRIBUTOR FOR A 10 DAY FREE TRIA_. C N C C , ` SIOUX FALLS, SOUTHEDAKKOTA í7 07 

Circle 25 on reader service card 

85 

www.americanradiohistory.com

www.americanradiohistory.com


FREE! 
TOOL CATALOG 

2000 items - 112 packed pages 

Ni instruments 

Jrelay tools 

Jwire strippers 

J tool kits 

Ni cases bags 

Jtweezers 

J soldering irons 

Jdrivers 
Jmetric tools 

Joptics 
I wrenches 

SEND FREE CATALOG 674 TO: 

IName 

I 

Address 

I 

1 i 

Company 

City State Zip 

JENSEN TOOLE anti AL. LOYe3 
4117 N. 4416 Sheer, Phoenix, Ari:ono 85018 

A RI ISS A All(,HI IN st, 
Circle 26 an reader service card 

for: CD -4 /auto (which actuates CD -4 circuitry 
when carrier frequency impressed in groove 
walls of all CD -4 discs is present), stereo (which 

defeats CD -4 circuitry completely) and bypass 
(which directs the signal from turntable or re- 
cord changer into amplifier or receiver). 
$119.95 - Harman -Kardon, 55 Ames Court, 
Plainview N.Y. 11803. 

Circle 43 on reader service card 

YOKE PROGRAMMER KIT, Rig -A -Jig 
CK1900X makes it possible to fully test most 
solid -state color TV sets using existing tube 
sweep test jigs. When installed on any 19- 
inch color test jig, it will provide performance 
comparable to the company's existing 
CK1500X Chek -A -Color test unit. Has a self - 
contained anode meter. Receiver deflection 
output is coupled to test jig and inductance 
is matched to the receiver with assortment 
of patented programmer plugs. 

Package includes listings of set -up infor- 
mation available- covering 48 brands and 

7000 models. Color TV receivers are listed 
by manufacturer and by chassis number 
with an indicated set -up number. Set -up num- 

ber prescribes proper programmer plug and 
adapter /extender combinations to couple 
with test jig. Information is updated periodi- 
cally. -GTE Sylvania, ECG Marketing Dept., 
100 First Avenue, Waltham, MA 02154. 

Circle 44 on reader service card 

cive... J 
o more 

ART FUND 
( ontrthured h) rhe PuhThher 

TIGER "B" 
Now available, our latest version of the amplifier that start- 
ed it all; the faithful old "Universal Tiger ". We have put 
him in a fancy new chassis and added our famous comple- 
mentary differential input circuit, but this is still the rug- 
ged, low distortion, economical amplifier that thousands of 
you out there love so well. With a power output of 75 Watt 
into an 8.0 Ohm load, or 90 Watt into 4.0 Ohms the 
"Tiger B" is the ideal BASIC amplifier for all types of ap- 
plications; from HiFi systems to public address work, to 
instrument amplifiers; you name it. With its tremendous 
frequency response, -1.0 dB at 1.0 Hz and 100KHz and 
super low distortion of .05% I M at rated output, Tiger "B" 
is ideal for almost any application using an audio amplifier. 

Nothing but the best components and first quality fibre- 
glass circuit boards are used in this kit. The chassis is bronze 
anodized and the perforated metal cover is standard. 

For those who insist on "guilding the lillyer we have an 
accessory kit to add an output meter, input level control, 
overheat indicator lamp, front panel power switch, etc. 

Circle our reader service number for your free copy of our 
latest catalog. 

# 275 Amplifier Kit (single channel) $64.50 PPd 

# AC -275 Accessory Kit S 7.90 PPd 

BASIC 
POUTER 

Southwest Technical Products Corp. 

219 W. Rhapsody, Dept. RE 

San Antonio, Texas 78216 

Circle 27 on reader service card 
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new lit 

All booklets, catalogs, charts, 
data sheets and other litera- 
ture listed here with a Reader 
Service number are free. Use 
the Reader Service Card inside 
the back cover. 

1974 POWER SUPPLY CATALOG. 50 -page 
catalog provides detailed specifications on over 
200 precision dc power supplies and power 
modules. Catalog is sectionalized starting with 
a glossary of power supply terms and applica- 
tion notes that define the purpose and use of dc 
power supplies. The following sections provide 
detailed descriptions of digitally programmable 
power supplies, laboratory units and modular 
power supplies that are rack adaptable for sys- 
tems and OEM applications. -Systron- Donner 
Corp., 1200 Shames Drive, Westbury, NY 11590. 

Circle 45 on reader service card 

CIRCUIT DESIGN & BREADBOARDING 
EQUIPMENT. 20 -page catalog features the 
Adam modular breadboarding system, two 
op -amp designers, the Digi- Designer (in kit 
or assembled form), instruction and teach- 
ing manuals, the SK -10 solderless com- 
ponent socket, the SK -20 socket, printed 
circuit boards, socket boards, power supply 
designer, low -cost power supplies, pulse 
generators, logic probes, breadboarding sys- 
tems with built -in power supplies, function 
generators, monitor lamps and more. Speci- 
fications for all instruments are listed and 
a separate price list is included. -E & L In- 
struments, Inc., 61 First Street, Derby, CT 
06418. 

Circle 46 on reader service card 

GENERAL COMPONENTS CATALOG. 64- 
page catalog contains over 10,000 products. 
Among them are Duracell alkaline and mer- 
cury batteries, Duratape recording tape, ca- 
pacitors, controls, resistors, security sytems, 
semiconductors, switches, timers and many 
other electronic components for consumer, 
replacement and industrial use. Features a 

product index on pages 2 and 3.- Mallory 
Distributor Products Co., Box 1284, Indian- 
apolis, IN 46206. 

Circle 47 on reader service card 

RESEARCH AND EDUCATION PRODUCTS. 
16 -page catalog contains education /holo- 
graphy kits, helium neon lasers, modulated 
lasers, cylindrical laser, lasers, tubes and 
power supplies, speed -of -light kit, black- 
board optics, laser power meters and detec- 
tors, optics bench equipment. Includes de- 
scriptions of each kit as well as many illustra- 
tions. - Metrologic Instruments, Inc., 143 
Harding Avenue, Bellmawr, NJ 08030. 

Circle 48 on reader service card 

DIGITAL MULTIMETER BULLETIN. 8 -page 
catalog describes the model 3500 digital 
multimeter with ac and dc voltage, resis- 
tance, remote triggering and three major 
circuit advances. Contains many illustrations 
and specifications as well as functional 
characteristics. -Data Precision Corp., Au- 
dubon Road, Wakefield, MA 01880. 

Circle 49 on reader service card 

... capacitor shortag 
causing replacemen 
problems and 
servicing delays? 

Check possible 
substitutes from 
your stock with the 

SPRAGUE 
8EAL T EL- OHMIKE 
CAPACITOR ANALYZER 

Laboratory quality 
and accuracy, yet pr ced 

so you can afford it ....$15825 ! 

"past ""s Cápc fanr.'ö Up to 20001,F in 5 overlapping ranges, including 
an exclusive 1 to 100pF range. 

easures Power Factor Utilizes the highly accurate Wien Bridge metr 3d. 

Reads up to 50% in 3 ranges. 

:;easuies Leakage Current of aluminum electrolytics. Easy -to -read mi?ter, 
with exact rated voltage (up to 600 V) applied from adjustable power suprly. 

For paper, film, ceramic, mica 
capacitors. Dual range -to 100KMç at 25V, to 50 KMc at 150V. 

Get a demonstration from your Sprague Dis- 
tributor today... or, order directly from 
Sprague Products Company, 81 Marshall 
Street, North Adams, Mass. 01247. 

THE BROAD -UNE PRODUCER OF ELECTRONIC PARTS 

Circle 28 on reader service card 87 
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International C 
SERVICEMASTER 

i 

c 
.11.0 

The 
Money 
Making 
line with 
over 2000 
types. 

The most com- 
plete range of 
domestic and 
foreign consum- 
er and industrial 
receiving tubes 
in the world. 
Classic and 
antique, too. 

Complete range 
of replacement 
Semiconductors. 

Discounted to 
give you higher 
profit margins 

Quality your 
customers can 
depend on. 

For the name of 
your local distri- 
butor call 
(516) 293 -1500 
Or write, 

International 
Components 
Corporation 
105 Maxess Road, 
Melville, 
New York 11746 

Circle 29 on reader service card 

MANY ROADS TO 4- CHANNEL 
(continued from page 41) 

decoder equipment or installation. 

Turntables 
Any turntable or record changer 

suitable for use in a high fidelity sys- 
tem is suitable for, at the least, matrix 
type 4- channel. Similarly, any high - 
fidelity type phono pickup is suitable 
for matrix sound (generally speaking). 
Often, budget pickups which are per- 
fectly acceptable for stereo records, or 
matrix records played in stereo, de- 
velop some unusual phase relationships 
when the output signal is processed by 
a decoder. As a general rule, optimum 
matrix sound is obtained from the 
higher quality pickups. 
CD -4, however, is something else. 

First off, a pickup specifically designed 
for the extended frequency range of 
CD -4 is required. Originally, the 
Shibata stylus pickup was the CD-4 
pickup, but as with all things, there are 
now several excellent CD -4 pickups 
using other stylus designs. 

A special pickup is not the only re- 
quirement for excellent CD -4 sound; 
the turntable is almost as important. 
Firstly, best results are attained from 
CD-4 records if the turntable's tonearm 
has an anti -skate adjustment to prevent 
excess tracking pressure on the inside 

verything you wanted to 

know about CD Ignition 

Systems hat didn't know 

whom to ask. -_ 
Send for FREE Tiger booklet 
(20 pages) which answers all 
your questions. 

Name 

Address 

City 

State Zip 

CLIP OUT THIS AD AND SEND TO- 

TRI -STAR CORP. 
P. O. Box 1727 Dept. H 
Grand Junction, Colo. 81501 

Circle 30 on reader service card 

of the groove. Secondly, there must be 
minimal horizontal tonearm bearing 
friction; the turntable that delivers 
reasonably decent stereo by literally 
dragging the pickup arm across the 
record won't deliver even acceptable 
CD -4 if the arm is fighting every inch 
of the way. As a general rule, the best 
in CD -4 reproduction requires a turn- 
table of modest quality or better -not 
budget. 

Another CD -4 turntable requirement 
is the ability to change the shielded out- 
put cables. CD -4 pickups require spe- 
cial low capacitance turntable cables, 
which are available with phono plugs 
on both ends. If the turntable's output 
cables connect to exposed phono jacks 
it's a simple matter to plug in the new 
cables. 

Some high performance turntables, 
however, make no allowances for any 
new developments, and the output 
cables are soldered directly to a ter- 
minal strip, or connectors. It's a little 
more difficult to substitute low capaci- 
tance cables, but it can be done. 

For the sound enthusiast looking for 
the easiest way to add CD -4 there are 
several complete turntable packages 
consisting of an automatic turntable, 
CD -4 pickup and an integral CD -4 de- 
modulator. The four outputs are at 
line level and connect to a 4- channel 
amplifier's auxiliary (or tape) inputs. 
The internal demodulator automatic- 
ally switches from the stereo to CD -4 
mode when it senses the Quadradisc's 
high frequency subcarrier. 

Which road for you? 
Obviously, there are not only several 

roads to 4- channel sound, there are 
several types of surround sound: mat- 
rix; CD -4; and enhanced stereo (ambi- 
ent rear sound), which is often touted 
as 4- channel. While no specific advice 
or recommendations would necessarily 
apply to all listeners, or even a few, 
there is one hard and fast rule that must 
be considered in this age of rapid tech- 
nological changes: Be certain your 
basic amplifying equipment provides 
for expansion to accommodate new 
developments and improvements to 4- 
channel techniques. Since any new type 
of matrix and CD -4 equipment can be 
made available as an add -on, and since 
we can expect something in the near 
future in the way of discrete 4- channel 
FM broadcasts, any amplification 
equipment you obtain specifically for 
4- channel should have sufficient line 
level auxillary inputs to accommodate 
several (at least two) optional add -on 
accessory decoders or demodulators. If 
you have sufficient inputs and front 
panel switching you can take virtually 
any road to 4- channel and come up 
with a winning system. R -E 
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4- CHANNEL CD -4 
(continued from page 38) 

In effect, the dynamic range of the 4- 
channel disc is being overworked by the 
addition of the 19 -dB down added 
ultrasonic band. ANRS compresses 
the difference signal at the recorder as 
the frequency increases and as the level 
decreases as shown in Fig. 7. At 30 Hz 
the signal is uncompressed, while at 
15 kHz there is a maximum compres- 
sion of 10 dB. An input signal range of 
0 to -50 dB is compressed into a 0 to 
-40 -dB range on the record. 

This results in an improvement in 
the signal to noise ratio because the 
-50 -dB input at 15 kHz has been 
boosted by 10 dB. Distinguish between 
compression and pre- emphasis by ob- 
serving that the compression is de- 
pendent upon the input level. A 0-dB 
input is not boosted regardless of fre- 
quency. The set of curves in Fig. 7 is 
generated by a compressor which is 
based on a two -band scheme with a 
bandpass filter with 3 -dB corner fre- 
quencies at 200 and 2000 Hz, and a 
high -pass filter with a 3 -dB corner 
frequency at 2000 Hz as shown in Fig. 
8. The response of the ANRS com- 
pressor is determined by the decreasing 
S/N ratio above 2 kHz which is due to 
the FM /PM /FM characteristic's re- 
version to frequency modulation, and 
to reduce crosstalk which is character- 
istically centered around 700 Hz. Com- 
pression and expansion circuits will 
compensate when the amplifier gain in 
the expander is the complimentary 
function of the compressor gain. 

The compressor is inserted before 
pre- emphasis. Response time of the 
compressor is carefully chosen to make 
the noise improvement arrangement as 
inaudible as possible during the auto- 
matic gain adjustments. At 630 Hz the 
rise time is specified at 5 As when the 
level is increased in a jump from -30 
to -10 dB, and the restoration time is 
100 µs for the reverse transition. Above 
2 kHz the rise time is decreased to 0.5 

First you've got to find it ... then you 
can repair it. 

As for a step level change from -40 to 
-10 dB and the restoration time is 10 
µS. 

Cartridge and stylus 

As pointed out earlier the CD-4 disc 
required the development of new pick- 
ups to operate up to 45 kHz. Most of 
the modification in cartridge design in- 
volves reducing the dynamic mass. 
Shibata developed their unique stylus 
which has an extended high frequency 
response and contacts the record 
groove over an area about four times 
greater than the elliptical stylus. The 
tip measures 0.4 x 0.8 mil and has 
about the same radius as the elliptical 
stylus. The Shibata stylus is conical in 
two planes with the plane intersection 
rounded with a 7 micron radius. 

As a stylus traces the record groove, 
the elastic record material deforms in 
response to the stylus pressure which 
causes distortion. The lowering of 
pressures and record deformation re- 
duces the distortion. Almost all the 
CD -4 cartridges in production use the 
Shibata stylus or one with a similar 
shape, and some stereo cartridges work 
acceptably when equipped with it. 
Some stereo cartridges may produce 
reversed front and rear channels when 
used because they may not give posi- 
tive outputs as the stylus moves toward 
the outer edge of the record. 

Recording for CD -4 
Many of the improvements nade to 

the CD -4 system have been made in 
the recording technique to reduce dis- 
tortion and economize the process. At 
first record cutting was done at a lathe 
speed reduction of 2.7 times. The re- 
duction is now only 2 times. Speed 
reduction is needed to deal with the 
frequency response limitations of the 
adapted stereo equipment. 

An automatic carrier level control 
(See Fig. 4) uses advance heads. on the 
master tape recorder to give warning 
of upcoming high signal excurs ons. If 
the high- frequency end of the sum sig- 
nal is large, mistracking of the pickup 
results, reducing the detected carrier 
level and raising the susceptability to 
interference and noise. The automatic 
level control changes the carrier level 
accordingly to reduce the problem. 

Beside the direct effects of tracking 
errors in producing distortion, it also 
affects the 30 -kHz carrier and tends to 
reduce separation. JVC uses the r Neu - 
trex system to predistort the st ape of 
the cut disc groove so that whim it is 
tracked by the playback stylus the net 
distortion is reduced. It turns out that 
the Neutrex processor also in proves 
the sum signal. This system allows the 
stylus radius to be increased from 5 to 
7 microns, so the CD -4 disc wears at 
the same rate as a stereo record. R -E 

Now...the most enjoyable 
project 

of your life -a Schober 

do- it- yourself 

Electronic Organ! 
You'll never reap greater reward, more fun and 
proud accomplishment, more benefit for the 
whole family, than by assembling your own 
Schober Electronic Organ. 
You need no knowledge of electronics, wood- 
work or music. Schober's complete kits and 
crystal -clear instructions show you - whoever 
you are, whatever your skill (or lack of it) - 
how to turn the hundreds of quality parts into 
one of the world's most beautiful, most musical 
organs, worth up to twice the cost of the kit. 

F ve superb models with kit prices Iron $575 
to around $2,300, each an authentic musical 
ins rument actually superior to most you we In 
stores, easy for any musically minded acult to 
lea n to play, yet completely satisfying fur the 
accomplished professional. And there are a cces- 
sor'es you can add any time after your omen is 
finished - lifelike big auditorium reverberation, 
automatic rhythm, presets, chimes, and more. 

Join the thousands of Schober Orgati bi ilder- 
owners who live in every state of the l lion. 
Often starting without technical or music ;kills, 
they have the time of their lives - first assem- 
bling, then learning to play the modern King of 
Instruments through our superlative instructions 
and playing courses. 

Get the full story FREE by mailing the aupon 
TODAY for the big Schober color catalog with 
all the fascinating details! 

The Ye/A(744r Organ' Corp., Dept. RE-1I1 

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

Please send me Schober Organ Cataloç 
Enclosed please find $1.00 for 12 -inch L I'. 
record of Schober Organ music. 

NAME 

ADDRESS 

CITY STATE ZIP -.- 
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DO- IT- YOURSELF 

grabber 

Simplified Assembly 

Versatile 

Comfortable Finger Grip Action 

Completely Field Serviceable 

Molded of Tough Lexan* 

Model 3925 
Mini Test Clip 
Shown Actual Size 

This test clip with gold plated hook is excellent for rapid test- 
ing of components and Wire Wraptpins. Clip is completely 
insulated to point of connection. Build any combination of test 
leads with wire up to .090 dia. Easy and comfortable to operate. 
Molded of rugged Lexan to resist melting when soldering. 
Write for literature and prices. 

SIMPLIFIED ASSEMBLY 

IlllllMllllll I 4711114s4 

Rapid assembly or replacement 
of damaged lead. 

MODEL 3925 
hooks onto components or slips over square Wire -Wrap pins 

'Lexan is a General Electric trade -mark. registered trade -mark of Gardner- Denver Co. 

AVAILABLE ONLY THROUGH ELECTRONIC PARTS DISTRIBUTORS 

POMONA ELECTRONICS 
A Subsidiary of ITT 

1500 East Ninth St., Pomona, Calif. 91766 

Circle 62 on reader service card 

4- channel 
record review 
There are many 4- channel records avail- 
able now. Here's how we rate the 4- channel 
effectiveness of these discs 

by RADIO -ELECTRONICS EDITORIAL STAFF 

DURING THE PAST TWO YEARS THE EDITORS OF Radio -Electronics 
have been testing 4- channel matrix recordings and equipment ex- 
tensively. We have set up a scoring system to evaluate our im- 
pression of the effectiveness of these records. 

The scoring runs from one to four stars. One star is the lowest 
and four stars are highest on our scoring system. Note well that 
we are only evaluating the records from the standpoint of 4- 
channel technical effectiveness. The ratings shown here have 
nothing to do with performance or artistic merit. 

The equipment 
The mechanical and electronic chain of equipment used for 

playing the records includes the following: Shure V 15. Mark 
Ill improved cartridge: Shure -SME arm: Thorens TD 124 turn- 
table: Dynaco PAT -4 preamp and Dynaco Stereo 120 ampli- 
fiers: a pair of AR -3A speakers for the front channels and a 

pair of Dynaco A -25 speakers for the rear channels. 
A second equipment setup consists of a Shure M91ED 

cartridge: a Garrard SL95B changer: a Scott model 499 Stereo - 
master Quadrent stereo amplifier and four Dynaco A -25 speakers. 

This time we tested some CD -4 records along with matrix 
records. The added equipment was a CD -4 decoder provided 
by JVC along with a JVC CD -4 cartridge. We listened to 
records by both RCA and JVC. You'll find them in the listing 
that follows. 

4- Channel record review 
Iwo different SQ decoders were used: The Lafayette SQL 

and the Sony SQD -2020. The Lafayette unit incorporates logic 
circuits to improve front -to -back separation. The Sony unit is 

more sophisticated and includes not only front -to -back logic 
circuits. but also wave matching circuits which further improve 
left -right separation. 

4- Channel recording techniques 
When matrix four -channel recordings were first introduced, 

there were two distinct recording techniques. In Pop music the 
listener was placed in the middle of the recording group so that 
the sound would come at him from all directions. 

And in some records pan effects were incorporated so that 
individual instruments and voices would sometimes move 
around the listening room during a selection. 

With Classical music, however, the record makers adopted 
a more conservative approach and tried to create the illusion 
of the listener being in an auditorium with the performers in 

front of him. 
The rear speakers picked up the delayed reverberation, giving 

the listener the effect of the hall ambiance in which the record - 
ing took place. 

In the past year. four -channel classical record producers he- 

came more innovative and in some records, have copied the 

pop record technique. putting the listener in the middle of a 

symphony orchestra. This Surround Sound technique has caused 
controversy among classical music record buyers. Traditionalists 
rebel at the idea of being surrounded by the music. But many 
I including some classical musicians) find Surround Sound ex- 
citing. A lot depends on the selection and the record producer's 
style. In the reviews which follow. we have noted those classical 
records using the Surround technique. 

Record playing times nary widely in both matrix and CD -4 

formats. We noted for example, that Columbia's Pear/ had only 
17 minutes of music to a side while the Buddy Miles Band 
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would deliver 21 minutes of music. In the RCA Quadradisc 
group Neil's Diamonds ran as short as 15 minutes while 
Debussy /Ravel, La Mer was 25 minutes long. this appears to be 

a continuation of a trend that seems to be growing- record 
makers are giving the purchaser less listening time for his 
dollars. 

AUDIO FIDELITY 
DFSQ -7054 Sound Effects, Volume 15 * * ** 

ZQ -32481 Rick Derringer, All American Boy ** 

COLUMBIA 
CQ -30322 Pearl, Janis Joplin /Full Tilt Boogie * ** 
CQ -31096 Upendo Ni Pamoja, The Ramsey Lewis rio ** 
CQ -31474 Angel Clare ** 
CQ -31748 Loggins And Messina ** 
CQ -32048 The Buddy Miles Band, Chapter VII * ** 
CQ -32079 The Best Of Mountain, Featuring 

Leslie West & Felix Pappalardi * ** 
CQ -32212 Herbie Hancock, Sextant * ** 
CQ -32275 Nice Day For Something, Lee Michaels * ** 
CQ -32216 West, Bruce & Laing, Whatever Turns You On ** 
MQ -32298 Stars & Stripes Forever And Other Favorite 

Marches, Morman Tabernacle Choir * * ** 
MQ -32301 Mozart Violin Concertos, Pinchas Zuckerman, 

English Chamber Orchestra, 
Daniel Barenboim Conductor ** 

CQ -32381 250 Years of Film Music, John Keating 
Conducts London Symphony Orchestra * 

CQ -32450 New Riders, The Adventures Of Panama Red * ** 
CQ -32540 Loggins & Messina, Full Sail * ** 

EPIC 
EQ -30209 Poco, Deliverin', Recorded Live At Boston 

Music Hall & New York Felt Forum * ** 
EQ -30325 Sly & The Family Stone Greatest Hits * ** 
EQ -32158 My Merry Go Round, Johnny Nash * ** 
EQ -32247 Charlie Rich Behind Closed Doors ** 
EQ -32354 Poco, Crazy Eyes ** 

JVC (CD -4 encoded) (made in Japan) 
CD4B -5002 Dock Of The Bay, New Created Sounds, 

S. Arima & Misty Sounds * * ** 
CD4B -5012E Rock & Drums /Free * ** 

MILL CITY RECORDS (45 rpm, 7 -inch SO encoded) 
MCR- 457303 Kevin Odegard, Can't Turn Back /Sunshiie 

Silver Mine * ** 
MONUMENT 

ZQ -32749 The Fastest Harp In The South, Charlie McCoy 
PZQ -32914 Kris Krist Offerson, Spooky Lady's Sideshow * ** 

OVATION 
OVQD/14 -27 Laura Comin' Apart, Laura Yager ** 

PHILADELPHIA INTERNATIONAL 
Billy Paul, War Of The Gods * ** 
MFSB: Love Is The Message ** 

RCA (CD -4 encoded Quadradisc) 
The Fantastic Philadelphians, Volume 1, Eugene 
Ormandy, The Philadelphia Orchestra * * 
Bach's Greatest Fugues, Eugene Ormandy, 
The Philadelphia Orchestra * ** 
Debussy /Ravel, La Mer, Prelude To The 
Afternoon Of A Faun, Daphnis And Chloe: 
Suite No. 2, Eugene Ormandy, The 
Philadelphia Orchestra ** 
Heavy Organ At Carnegie Hall, 
Virgil Fox, Live Bach Concert * * 
Neil's Diamonds Fashioned By 
Hugo Montenegro * * ** 
Hair, Original Broadway Cast Recording ** 

VANGUARD 
VSD- 723/724 The World Of Louis Moreau Gottschalk, 

Utah Symphony Orchestra, Maurice Abravanel. 
Conductor, (2 records) ** 

VSQ- 40004/5 The Life And Times Of Country Joe Fish 
From Haight -Ashbury To Woodstock 
(2 records) * ** 

VSQ -40013 Offering, Larry Coryell * * 
VSQ- 40033/4 The Clancy Brothers With Lou Killen, 

Greatest Hits (2 records) ** 

ZQ-32409 
ZQ-32707 

ARD1-0002 

ARD1-0026 

ARD1-0029 

ARD 1 -0081 

ABD1 -0132 

ABD1 -0245 

BLUE SKY 

If You Work In Electronics: 

GRANTHAM OFFERS YOU 

College -level Training 
and a college degree. 

Electronic Circuit Design, 
Engineering Analysis (includ- 
ing mathematics thru calculus), 
Classical and Solid -State 
Physics, Engineering Design, 
etc., etc., are all part of 
the Grantham home -study de- 
gree program in Electronics 
Engineering. 

PUT PROFESSIONAL 
RECOGNITION IN 
YOUR CAREER. 

By adding college - 
level home training 
and a college degree 
to your experience, 
you can move up to 
greater opportuni- 
ties in electronics. 

Grantham offers the 
A. S. E.T. degree by corre- 
spondence. After earn- 
ing this degree, you may 
continue with additional 
correspondence plus a 3 -day 
residential seminar and certain transfer credits , tc 
earn the B.S. E.T. degree. Then, the B. S. E. F:. is 

available through further study. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 9005 

Telephone (213) 477 -1901 

Worldwide Career Training thru Home Stuc y 

Mail the coupon below for free bulletin. 
r 

Grantham School of Engineering RE 1O -;'4 

2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Pleas - 

mail me your free bulletin which gives details con- 
cerning your electronics degree programs. 

Name Age 

Address 

City State Zip 
L 
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EXPERTS AGREE 
The TV of the future is here... 
in the Heathkit Digital-Design 
GR -2000 TV 

At ELEMENTARY ELECTRONICS they 
said: The fact is, today's Heathkit 

GR -2000 is the color TV the rest of 
the industry will be making tomorrow 

... there is no other TV available at 
any price which incorporates what Heath has built into 
their latest color TV." 

The FAMILY HANDYMAN reviewer put it this way: The 
picture quality of the GR -2000 is flawless, natural tints, 
excellent definition, and pictures are steady as a rock. 
It's better than any this writer has ever seen." 

POPULAR SCIENCE pointed out "more linear IC's, im- 
proved vertical sweep, regulators that prevent power 
supply shorts, and an industry first: the permanently 
tuned I.F. filter." 

The RADIO -ELECTRONICS editors said the Heathkit Di- 
gital TV has "features that are not to be found in any 
other production color TV being sold in the U.S.: 

"On- screen electronic digital channel readout ... num- 
bers appear each time you switch channels or touch the 
RECALL button ... On- screen electronic digital clock .. . 

an optional low cost feature ... will display in 12- or 24- 
hour format ... Silent all -electronic tuning. It's done with 
uhf and vhf varactor diode tuners ... Touch -to -tune re- 
programmable, digital channel selection ... up to 16 
channels, uhf or vhf ... in whatever order you wish ... 
there's no need to ever tune to an unused channel. LC 
IF amplifier with fixed ten -section LC IF bandpass filter 
in the IF strip ... eliminates the need for critically adjust- 

ed traps for eliminating adjacent -channel and in- channel 
carrier beats. No IF alignment is needed ever. Touch vol- 
ume control ... when the remote control is used ... 
touch switches raise or lower the volume in small steps." 

POPULAR ELECTRONICS took a look at the 25 -in. (di- 
agonal) picture and said it "can only be described as 
superb. The Black (Negative) Matrix CRT, the tuner and 
IF strip, and the video amplifier provide a picture equal 
to that of many studio monitors ..." 
Furthermore, the Heathkit GR -2000 is an easier kit -form 
TV to build. POPULAR ELECTRONICS pointed out that 

Each semiconductor has its own socket and there are 
12 factory- fabricated interconnecting cables ... The 
complete color adjustments can be performed in less 
than an hour." 

To sum up, POPULAR ELECTRONICS concluded its 
study by stating, In our view, the color TV of the future 
is here - and Heath's GR -2000 is it!" 

Why not see what the experts have seen? The Heathkit 
Digital Design Color TV - without question the most re- 
markable TV available today. 

Mail order price for chassis and tube, $669.95. Remote 
Control $89.95 mail 
order. Clock, $29.95 
mail order. Cabi- 
nets start at $154.95. 
(Retail prices 
slightly higher). 
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TOMORROW'S PRODUCTS 
are in kit-form today- 
with Heathkit electronics 

(A) New Heathkit Digital Electronic Alarm Clock. Like no 
other clock you've ever owned ... with features as new 
as tomorrow! Wakes you with an electronic "beep" and 
shuts off at a touch - no fumbling for knobs or switch- 
es. And if the power goes off, you still get to work on 
time - the clock has its own emergency battery supply. 
Other features are a 24 -hour alarm cycle with AM indi- 
cator light to aid in setting; 7- minute repeatable snooze 
cycle; 12 or 24 -hour time format; automatic brightness 
control. Kit GC- 1092A, 82.95 *. Shipping weight, 5 lbs. 

(B) New Heathkit Digital Electronic Calendar /Clock. In 
this unique timepiece, we swapped the alarm feature for 
the date - and held the same low kit price featured in 
its alarm clock twin. Reads out the time in hours, minutes 
& seconds, with big orange digits. Plus, it gives you the 
month and day, either automatically for 2 seconds out of 
every 10, or anytime at the touch of an electronically ac- 
tivated control. It also features 12 or 24 -hour time format, 
automatic brightness control, and built -in fail -safe re- 
serve battery supply. Kit GC- 1092D, 82.95 *. Shipping 
weight, 5 lbs. 

(C) New Heathkit AR- 1500A, 180 -Watt AM /FM Stereo 
Receiver. Sequel to the famed "AR- 1500" - now with 
these important new performance & kit -building improve- 
ments: a new Phase Lock Loop (PLL) multiplex demodu- 
lator with only one simple adjustment - gives maximum 
separation, drift -free performance, long -term stability; 
improved AGC circuit for better AM performance; im- 
proved output protection for today's wider range of 
speaker impedances; separate check -out meter & fac- 
tory- installed cable connectors for even easier kit assem- 
bly. Precedent -setting specs are retained: 180 watts (II-IF) 
per channel into 8 ohms, both channels driven with less 
than 0.25% harmonic distortion; 90 dB FM selectivity, 1.8 
µV sensitivity. Kit AR- 1500A, 399.95' less cabinet. Ship- 
ping weight, 53 lbs. 

(D) New Heathkit Exhaust Gas Analyzer. A timely kit for 
the week -end mechanic and the professional alike. 

Checks exhaust gas of cars for pollution level and meas- 
ures air /fuel mixture to help you tune for top economy. 
Also a great training aid in automotive mechanics class- 
es for demonstrating results of proper anti -pollution sys- 
tem adjustments. Easy to assemble, simple to use. Kit 
CI -1080, 59.95 *. Shipping weight, 6 lbs. 

(E) New Heathkit Tune -up Meter. Successor to the pop- 
ular Heathkit ID -29 - now with new, extended 0 -20 VDC 
range. Checks dwell on 4- cycle, 3,4,6 & 8 cylinder en- 
gines with conventional ignition. Two rpm ranges. Reads 
voltage from 0 -20 VDC. Use on 6 or 12V systems, either 
ground. No batteries required. Kit CM -1073, 29.95*. Ship- 
ping weight, 5 lbs. 

HEATHKIT ELECTRONIC CENTERS - 
Units of Schlumberger Products Corporation. 

Retail prices slightly higher. 
ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los Angeles, Pomona, 
Redwood City, San Diego (La Mesa), Woodland Hills; COLO.: Den- 
ver; CONN.: Hartford (Avon); FLA.: Miami (Hialeah), Tampa; GA.: At- 
lanta; ILL.: Chicago, Downers Grove; IND.: Indianapolis; KANSAS: 
Kansas City (Mission); KY.: Louisville; LA.: New Orleans (Kenner); 
MD.: Baltimore, Rockville; MASS.: Boston (Wellesley); MICH.: De- 
troit; MINN.: Minneapolis (Hopkins); MO.: St. Louis; NEB.: Omaha; 
N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho, L.I., 
Rochester, White Plains; OHIO: Cincinnati (Woodlawn), Cleveland, 
Columbus; PA.: Philadelphia, Pittsburgh; R.I.: Providence (Warwick); 
TEXAS: Dallas, Houston; WASH.: Seattle; WIS.: Milwaukee. 

FREE 1975 
HEATHKIT CATALOG 
350 easy -to -build kits in all 
price ranges. Send for your free copy today! 
Heath Company 
Dept. 20 -10 
Benton Harbor, Michigan 49022 

E Please send my free 1975 Heathkit Catalog. 
O Enclosed is $ , plus shipping. 

Please send model(s) 

Name 

Address 
City State Zip 
Prices & specifications subject to change without notice. 

'Mail order prices; F.O.B. factory 
L 
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ELECTRONIC 
TECHNICIANS! 
Raise your professional standing 
and prepare for promotion! Win 

your diploma in 

ENGINEERING 
MATHEMATICS 
from the Indiana Home 

Study Institute 
We are proud to announce two great 

new courses in Engineering Mathematics 
for the electronic industry. 

These unusual courses are the result of 
many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to ap- 
preciate them! 

NOW you can master engineering 
mathematics and actually enjoy doing it! 

WE ARE THIS SURE: you sign no 
contracts -you order your lessons on a 
money -back guarantee. 

In plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

Dept. RE -1074, P.O. Box 1189, 
Panama City, Fla. 32401 
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THE ONE WORD 

FOR PERFORMANCE 

AND RELIABILITY IN 

ELECTRONIC IGNITION 

JUDSON 

YOU 

CAN HAVE 

TOMORROW'S 
IGNITION ON 

YOUR CAR TODAY 

Proven by over 100,000 in 
for over five years. 

U 

ó 
Don't accept "as good as" there are 
none. 

I- 
O 
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w 
6 
E 
cc 

operation 
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Write Today for Literature J ID' DS CIO 1ir 
RESEARCH AND MFG. CO. 
CONSHOHOCKEN PA.19428 
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Triplett Model 615 
Appliance Tester VOM 
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VOM IS A MULTI- PURPOSE IN- 
,trument: an instrument like Triplett's 
new Model 615 could only be called a 

"multi- multi- purpose" instrument, if I 

must coin silly words. This is specifi- 
cally designed to make all of the tests 
needed for home and even industrial 
electrical equipment. It will measure a 

great many things that we haven't been 
able to read up till now, at least without 
elaborate equipment. (It won't read 
atomic radiation, but it wouldn't sur- 
prise me if they didn't come up with an 
adapter that would.) It will help you 
locate "metal", in the form of money! 

Standard ac and dc voltage ranges 
are provided. Dc volts from 0 -3 to 
0 -300 volts. with 5 scales: 20,000 ohms 
per volt. Ac volts, from 0 -3 to 0 -600 
volts, 5000 -ohms per volt. Three resis- 
tance ranges give coverage from 0 -1000 
ohms to 10 megohms. The low range 
has a I0 -ohm center -scale reading 
which makes it very useful for those 
low resistances. 

Now we come to the "goodies ": the 
special tests we need, to service many 
kinds of electrical appliances and 
equipment quickly and accurately. The 
615 has a special set of dc voltage 
range,. 0 -60, 0 -300 and 0 -150(1 millivolts, 
at 20.000 ohms- per -volt. These are es- 
sential for checking the output of small 
thermocouples. such as those used in 
the "millivolt- powered" control sys- 

tems on gas and other heaters. 
Leakage testing of all electrical ap- 

pliances, for safety is now almost man- 
datory. The 651 has the standard ac 
leakage tester, built in, with the network 
simulating the resistance of the human 
body. Three ranges are provided, with 
their own scales on the meter: 
"Short ", for finding dead shorts, and 
two more, with full -scale readings of 
0 -0.6 ac mA, and 0 -6 ac mA. The last 
are used to find those very minute 
leakages, which can develop into 
dangerous shorts later on. 

Another handy feature, which can be 
very useful to technicians working with 
all kinds of heating and cooling equip- 
ment, is the temperature scales. (Each 
of these special functions has its own 
scale.) Using a small Constantan ther- 
mocouple, the 615 can read tempera- 
tures from -50 to +150 F, and -50 to 
+1500 F. The low range can be used 
for air -conditioners and refrigerators, 
while the high range is suitable for 
ovens and all types of heating equip- 
ment. Special sockets on the panel 
allow the use of up to three thermocou- 
ple probes at the same time. Just switch 
from one to the other. For one thing, 
this permits instant comparison of air 
temperatures going into and coming out 
of air -conditioning systems of all kinds. 
home or automotive. 

Using the Model 20 -A Clamp -On ac 
ammeter adaptor. ac current can be 

read from (1 -6 A to 0 -120 A. This uses 
the same proven circuit that Triplett 
has used for many years: a current 
transformer feeding the 0 -3 ac volts 
range of the vom. This position on the 
selector switch is marked AC AMPS. but 
they tell you that it is also the 0 -3 volt 
ac scale! The clamp -on ammeter adap- 
tor is simply clamped over either wire 
of the ac supply: the desired ringe is 

selected by a switch on the adaptor 
unit. A nice long cord is provided. mak- 
ing things easier. 

To save separating the wires of a 

line -cord. for example, another unit is 

used: this is the Model 101 l -INE 
SEPAR.AFOR. It is plugged into the out- 
let. and the device under test is plugged 
into it. It separates the line wires: the 
clamp -on ammeter is clipped into the 
hole in the Line Separator. This has 

more features: the middle outlet of the 
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separator k DIRE( I. and there are two 
more. One giving a DIVIDE BY I O read- 
ing, and the other a DIVIDE BY 20. 
These are very handy for getting a 

greater reading on the meter on low 
wattage things such as electric blankets. 
etc. 

The Model 615 has all of the stand- 
ard features of the better vom's.. The 
meter movement k protected against 
accidental overload by diodes. The cir- 
cuitry k protected by two fast -blow 
fuses, a 1/2 A and a 1/32 A. They were 
thoughtful enough to put in .spare fuses 
for each one clipped inside the case. 
(This his is fine: I never have the right fuse 
with me, when something happens 
about 15 miles from the shop.) 

The 615 itself is built into a stout 
plastic case, with a carrying handle that 
can he used as a prop for bench work. 
A carrying case. very well padded with 
foam, holds the 615 and all accessory 
probes, current adaptors, test leads. 
etc. This is also made of heavy plastic, 
and is an extremely good looking as 
well as practical item. 

The 615 can also he used for radio - 
TV and other electronics work, of 
course. A high -voltage probe, 0 -30 kV 
dc, can he obtained. For special work, 
probes capable of reading 0 -30 kV ac, 
and 0 -60 kV ac are available. 

Additional thermocouple probes can 
he obtained, including a heavy -duty 
type which is protected by a stainless 
steel mesh housing around the ther- 
mocouple, for use in abrasive atmos- 
pheres, etc. 

The regular. very complete instruc- 
tion manual comes with the 615. This 
gives complete data for making any 
kind of test. Full maintenance, calibra- 
tion and servicing data are also in here. 

The Model 615 is a really. versatile 
instrument. It should fill a long -felt 
need for an instrument that will make 
many measurements that have been 
either impossible or very difficult in the 
past. It will give you those special read- 
ings. such as temperature, that you 
need for quick diagnosis of the prob- 
lems. Properly used, this should he a 

real money -maker for any appliance or 
electrical technician. Many 
Vocational -Tech schools are using this 
in their Electrical classes: since this is 
the type of instrument they'll he using 
when they start work, they get _I head - 
start! R -E I 

When you give 
the United Way 
you give to 

rN4 
Your Mental Health 
Qkssociation 

Simpson Model 360 
Digital VOM 
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1-FIE LATEST ADDITION IO A LONG AND 
distinguished line of VOM's, the Simp- 
son 260's. is the Model 360. a full -range 
digital vom. In place of the familiar 
meter, it has a 31 digit LED display. of 
the 7- segment type. These are a bright 
red, and big enough for easy reading at 
a distance. The circuit used is the 
now -familiar dual slope integrator. 
A/D converter type. IC's make it pos- 
sible to build highly complex circuits 
into a compact case. 

The Model 360 dvom has 0.25'4 ac- 
curacy. It will operate from internal re- 

chargeable batteries. or from I I ' volts. 
or 234 volts ac lover a frequercl range 
from 50 to 400 Hz!) Its Ealees are 
based on the "2- scale ": on a: and dc 
voltage. for example. they are : (10mV: 
2.0V.: 20V: 200V and 1000`.. The 
maximum indication on any r Inge is 
"I.999 ": the decimal point sh Os au- 
tomatically. For example. 'n the 
20 -volt range. the maximum -eadang 
would be "19.99 ". Polarity of t volt- 
age being read is also displayed au- 
tomatically by a + or - sign. 

For resistance readings, the low 
range is 200 ohms, then 2k, 24k. 200k, 2 

megs and 20 megs, full -scaly :)n the 
two lowest ranges, the Model 1 60 has 
the very useful "Low Power Ohms- 
feature. Only 150 mV is appliiei to the 
circuit under test. This will nit turn 
transistors on, even germanium types. 
So in- circuit readings will he ac; urate. 

For current readings on ac or dc the 
Model 360 starts with a full- R.4.,/' range 
of 20 microamperes. then to as l00 -uA 
range, then 2.0, 20.0 and 200 mp Then 
2.0A and 10.OA. The two low st and 
two highest current ranges use scparate 
Jacks. 

When you go over -range (i any 
scale. the LED display goes to 1.999 
and the lower half of the left-hand "I'' 
blinks on and off, until the snitch is 
turned to a higher range. 

The Model 360 has an unusual fea- 
ture for a portable instrument. Two 

401111MII 

MJ-195 

MASTER TEST RIG 
FOR TUBE AND SOLID STATE SERVICING 

$149.95 
30 KV CAPACITY 
METAL CABINET 
SPEAKER BUILT IN 

le/e fi/dc 

less 19" pictuae 3e 

HIGH VOLTAGE METER 
STATIC CONVERGENCE 
FRONT PANEL CONNECTIICh IS 

42245 Pitkin Ave.. BrooKlyn N Y_ `. 

FREE' Adaptor Quick Reference Chart 
Circle 66 on reader service card 

6I 

97 

www.americanradiohistory.com

www.americanradiohistory.com


98 

jacks are provided for a recorder out- 
put. The analog value of the input to 
the 360 can he recorded on strip charts. 
etc: such recorder units as the Simpson 
603 or 604 will work with the 360. This 
will provide the technician or engineer 
with a permanent record of whatever 
happens to the values being read. 

Another unusual and handy feature 
is the inclusion of an "analog readout" 
device. This k the little red and white 
cylinder- shaped thing just below the 
LED's. It's actually like a meter - 
needle. The red "X" moves up or 
down as voltages are applied. etc. This 
can he used for several purposes, such 
as adjusting circuits to a zero. etc. It 

COLLECTORS! 
We've just added the 1927 

Radio Encyclopedia 
to your growing library - 
S. GERNSBACK'S 1927 RADIO ENCYCLOPEDIA 
is your technical book on wireless and early radio. 
Deluxe illustrated reprint of the original. 175 pages. 
S12.95 hard -cover, $9.95 soft- cover. 
VINTAGE RADIO is the fascinating photo refer- 
ence for collectors and historians, 1887 -1929.263 
pages, over 1,000 photos. $6.95 hard- cover, $4.95 
soft- cover. 
RADIO COLLECTOR'S GUIDE is the data book 
for collectors, 50,000 facts, 1921 -1932. 264 pages, 
$3.95 soft -cover. 

J _ 

q A.........4:::......, 

NÍtlI11Qj[1Ò10'' 

And 
Most-Often-Needed 
1926.1950 

The original 
matics of 
1950. Restore 
valuable historical 

1926 -1938 
1940, 
All eight 

Quantities 
and avoid 

24 

SEND TODAY 
Box 2045, 
Postage Paid. 

ftdiYfdopedia /'- 
n ' 

.. --- CouEcToe's 

now while they last- 

Diagrams 
Supreme Publications books. 

over 3,000 radio models from 1926 
those old sets, or use your 

information. 
Volume, 600 models, $7.00. 

41, 42, 46, 48, 49, 50, $4.00 each. 
volumes, special price $31.50. 

of original books are limited. Order 
a wait for reprints. 

45 

pr 

to Vintage Radio, Dep't R, 

Palos Verdes Peninsula, CA., 90274. 
California residents add 6% 

$ 

Ramo 

Going 

Sche- 
thru 

books for 

now 

® 
V 

tax. 

$ 

$ 
TOTAL $ 
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STREET 
CITY ST ZIP 

COLLECTORS! 

took me quite a while to find out what 
this was: hut. by taking the drastic step 
of reading the instruction hook. I fi- 
nally made it. Turned out to he very 
useful. 

The Model 360 is powered by four 
NiCad batteries, or straight from the dc 
power supply: from the ac line. It will 
operate from the ac line without the 
batteries. The dc power supply re- 
charges the batteries in about 16 hours. 
on BATTERY CHARGE position. 

In full operation. ac line cord 
plugged in, the batteries will recharge 
in 30 hours. Fully charged batteries will 
run the 360 continuously for 5 hours. 

A LED pilot light indicates that the 
batteries are charging. A "self- test" 
check can be made: it will check its 
own batteries. Just switch to the 
20 -volt dc range, and touch the + test 
lead to the BATTERY TEST jack on the 
front panel. A reading above 4.7 volts 
shows that the batteries are high 
enough for use: full- charge will be 
about 5.1 volts. ( 1.25 volts apiece. 
nominal, for NiCad batteries.) In 
emergencies. standard C cells can be 
used. 

The standard, well -written, and very 
complete Operator's Manual covers all 
operating features of the 360. Each 
range and function is explained in de- 
tail. A complete circuit description is 
included, as is a very complete trou- 
bleshooting chart. maintenance proce- 
dures, calibration tests. and so on. 

I made my standard set of compli- 
cated tests with this one: I put it on the 
bench and used it. In quite a few jobs, 
from audio equipment to color TV, it 
turned out to be a very hunde instru- 
ment, and easy to use. The LED dis- 
play is easy to read in any lighting con - 
ditions. RANGE and FUNCTION switches 
are marked with lettering big enough to 
read. so that there's no doubt what 
you're set on. The Model 360 is one of 
those "stout" instruments that Simp- 
son specializes in. The construction, 
and the 4.5 pound weight, give an im- 
pression of toughness that is correct. 

A very handy instrument, and one 
that should do very well from the small 
TV shop up to lab and industrial 
work. R -E 

"How was / to know you had 
hugs planted in there ?" 

-.«.,rr 

odel 500K 
12 -piece 
desoldering kit 
$21.55 NET 

Soldering kits Desoldering kits 
Soldering -Desoldering kits 

Everything needed to solder or desolder, 
or both. Featuring new Endeco soldering 
and desoldering irons with safety light 
... the irons professionals really appre- 
ciate. Tips, stand, desoldering head and 
cleaning tool included, as required, all 
in a metal box with hasp. $21.55 to $39.65. 

To locate your nearest distributor 
call toll -free 800 -645 -9200 

eroeCO 

5127 EAST 65TH ST. 
INDIANAPOLIS, 
INDIANA 46220 
PHONE 317/251 -1231 

enterprise 
development 
corporation 
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M.A. 

1969 

AMAZING OFFER 
RADIO & TV SERVICE DATA 

Your best. ronlplele source for 
all !wetted ItAI1111 and TV dia- 
grams and helpful servicing data. 
51o,í amazing values. Most giant 
t al itines only $4. some at $2. t'over 
all important makes. models of all 
period *. l'sw I his 1.111 ire ad as your 
norisk order form. - - - --NO -RISK ORDER COUPON - - - - -1 

TELEVISION SERVICE MANUALS 
Supreme TV lila1111111, - be.! for tad,. easier 

'l's- repair,. Accurate taetury data al bargain prices 
Complete circuits. needed alignm, m farts. printed 
circuit riew's, aavtfurnls. voltage.. tests, and louble- 
pagr srlamnd i,, 510,1 Iy $4 each. .one al $2. for 
a large annual manual. Cheek volumes wanted, send 
entire ad ;n your order form. 
1111970 COLOR TV Manual, $4 1970 B -W TV, $7 
1111969 COLOR TV, $4 1969 BW TV, $4 

1968 TV, $4 [1 1967 TV, $4 1966 TV, $4 
Additional 1965 TV, $4 Early 1965 TV, $4 

1964 TV, $4 1963 TV, $4 1962 TV, $3 
1960 TV Manual, $3 Early 1959 TV, $4 
1958 TV Manual, $3 Additional 1957 TV, $2 

El 1955 TV, $2 1954 TV, $3 1951 TV, $3 
Master Index to all TV & Radio Manuals, 504 

RADIO DIAGRAM MANUALS 
'l'hrse low- priced radio manuals simplify all ri 

pairs. Cover everything you may nerd from recelI 
radio to nldtimer,: all type radios. stereo, coni- 
binatttnl,s. transistor portables, FM- 
.\M. and auto sets. Large schematics. 
all n,rdrd alignment facts, printed 
board.. voltage data, dial stringing. 
hints. Volumes are big. xrte "xl I ". 
about PM Ilagt',. each 

D1964,19p 963, 
Combined 

962, D 1961, 1960, 
1959, 1958, 1956, 1955, 11) 1954, 

1111953, El1952, [11951, 1111950, 1948, 
1946, 1942, 1941, 1940,EACH,$4 

n 1926 -1938 Antique Radios, 240 pages, $7 
n 1965 Auto Radios, $2 TV Service Course, $3 

SUPREME PUBLICATIONS 
1760 Balsam Road, Highland Park, ILL. 60035 

!tied) today TV and Radio manuals checked in no- 
risk order term of Iii, all. I ant eneloshtg full price 
plus $1 Iur Iiu.I age and handling. Satisfaction guar - 
anleed. 

Namr: 

Allres: 
City: lip. 
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TeleMatic Model KT -370 
TunerMate 

Circle 94 on reader service card 
THE. 'I LLEMA I IC Cu., WHICH IS THE 
company making all of those so handy 
test adapters, jigs, cables, and many other 
things to save time in the service shop. 
has come up with another one. This is a 
tuner substitution tester called the Tuner- 
Mate ( Model KT -370). Completely self - 
contained, it uses a brand -new transis- 
torized vhf tuner with a 40 -MHz i.f. 
output. All you have to do is pull the 
coax plug from the set tuner to the i.f. 
input. and plug in the TunerMate. No 
other wiring on the tuner need be dis- 
turbed. Connect the antenna to the 
TunerMate input. Test cables are pro- 
vided to fit either the RCA -type phono 
plug or solder -in type of connection. 

This gives you an instant answer to 
that puzzling question, "Is it the tuner. 
or isn't it ?" Hook up the TunerMate, and 
if you get good picture and sound, the set 
tuner is bad. An rf gain control is pro- 
vided. By using this to adjust the output, 
you can simulate low -signal levels, for 
checking sets that must work on an out- 
side antenna or high -signal levels to check 
sets used on cable systems. AGC circuits 
can be checked out, too. 

Being completely portable, this instru- 
ment can save a lot of time. Another 
helpful test is for the signal level from 
the home antenna, etc. If you have a 
weak snowy picture on both set tuner and 
TunerMate, suspect the antenna or leadin. 

On the bench. this can be used for an 
i.f. signal source, in making signal tracing 
tests, gain- per -stage tests, and so on. By 
starting at the last i.f. and feeding the 
40 -MHz i.f. into the base /grid of the last 
amplifier stage. the agc action can be 
checked out. (Most circuits use agc on 
only the first two stages: so, a signal fed 
in at the last stage should go through 
and develop normal agc voltage on the 
first two stages. If it does not, then you 
go and dig into the age.) 

UHF tuners can be tested with the 
TunerMate, too. Plug it into the i.f. input, 
as before. Now pull the cable from the 
uhf tuner to the set's vhf tuner, and plug 
this into the jack on the TunerMate 
marked UHF TUNER TEST. Set the Tuner- 
Mate dial to UHF, and the uhf tuner 
should give a good picture, if it's work- 
ing. So, both vhf and uhf tuners can be 
quickly and easily checked out. 

The TunerMate is housed in a sturdy 
compact metal cabinet which gives excel- 
lent shielding. A red LED pilot lamp on 
the front of the case reminds you to turn 
it off when you're through. R -E 

Inside each of our 4- channel cartri 
4T12S AT15S $100.00 AT20SL $175.00 
b64.95 

aT14S 
$75.00 

lurks a Dual Magnet stereo cartrid 
waiting to please you. 

Our sophisticated four -channel 
cartridges* are also stereo -artridges 
at heart. Very good ones. With ruler 
flat response, outstanding stereo sep- 
aration ;especially above 1 kHz where 
it coun:s), and truly impressive high 
frequency tracking. 
All the advantages are as important 
to gooc stereo as they are essential 
to CD -4. And they can be achieved 

only by paying very close atte 
detail. And using only the best 
genuine Shibatat stylus. Nothi 
The results are good for eny rek 
whether stereo, matrix, cr dis 
channel. But you should .real 
for yourself. Write today tor our 
list. No matter how ma-1y cf 
you want to hear best. 

*U.S. Pal Nos: 3,723,796; 
tShlbata stylus P. No. 

)audio-technica, 
AUDIO -T= CHNICA U.S., INC., Dept. 104E, 33 Shlawassee Ave., Fairlawn, 3hio 44313 
In Canada: Superior Electronics, Inc. 
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DISCOONT 1 
TEST 

EQUIPMENT 
SPECIALISTS 

1-IICKOK 
B2 E/CO 

S E=NCOFE= 
Leader' RCA 
QUOTATIONS ON REQUEST 

COMPLETE LINE OF 
ELECTRONIC SUPPLIES 

ICC /Mullard & Raytheon Tubes 
Telematic Test Rigs 

TV Tuner Subber 

FREE CATALOG 

FORDHAM 
Radio Supply Co., Inc. 

558 Morris Ave., Bronx, N.Y. 10451 
Tel: (212) 585 -0330 

Transition. 
Iltrdu :s, 

Soak rs. 
Stereo t i -F4 
Photc Cd s anf 
lhoisan k of 

tn 
Elea nie 

PartL S .id for 

FREE 
dta g 

ELECTRONIC DISTRIBUTORS 
Dept. TA -2, 4900 Elston . Chicago, Ill. 60630 

. RUSH CATALOG 

INC, 

Name 

Address 

City State Zip 1 Dde ..11111.1 
Circle 69 an reader service card Circle 70 on reader service card 
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FREE ALARM 
SYSTEM 

CATALOG 

Controls 

Detectors 

Sirens 

Full line of professional burglar 
and fire alarm systems and sup- 
plies. 96 pages, 450 items. Off-the- 
shelf delivery. 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263 -8831 
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FR 
CATALOG of over 
1500 unusual tools 

A carefully selected and tested 
assortment of unique, hard -to -find 
tools, clever gadgets, precision 
instruments, bargain kits. One -stop 
shopping for the technician, craftsman, 
hobbyist, lab specialist, production 
supervisor. Many tools and measuring 
instruments available nowhere else. 
One of the most unusual and complete 
tool catalogs anywhere. Get your copy 
of the NC FLASHER today. /\ National Camera 

2000 West Union Ave., Dept. GSC 
Englewood, Colorado 80110 
(303) 789 -1893 

Circle 72 on reader service card 

11 WAYS TO USE VECTORSCOPE 
(continued from page 56) 

gram pattern for its maximum vertical 
and horizontal excursions, as shown in 
Fig. 11. 

Evaluation of Pattern: If the demod- 
ulators are operating normally, the ver- 
tical and horizonal maximum excur- 
sions will be equal, with in a tolerance 
of ±10 %. If the demodulator output 
amplitude ratio is out of limits, check 
the diodes and capacitors in the de- 
modulator circuits. This test applies to 
other varieties of chroma demodulators 
also, such as X, Z, G -Y, R, G and B 
types. 

Note 5. Although the outputs from 
the chroma demodulators are normally 
equal, unequal amplification is pro- 
vided in the channels from the demod- 
ulators to the color picture tube. This is 
done not only to obtain unadjusted 
chroma values, but also to compensate 
for differing phosphor sensitivities. 
Comparative signal voltages at the 
picture tube terminals are specified in 
the receiver service data. 

8. To Check Demodulation 
Angles With an NTSC Signal 

Equipment: Vectorscope, NTSC col- 
or -bar generator. 

Connections: Same as in Test Proce- 
dure 1, with the substitution of an 
NTSC generator for the keyed- rainbow 
generator. 

Procedure: Set the NTSC generator 
for R -Y/ B -Y chroma output. Adjust 
vectorscope controls for display of an 
R -Y/ B -Y vector pattern, such as illus- 
trated in Fig. 12. 

FIG. 12- VECTORGRAM shown is produced 
by the R -Y and B -Y signals and is used to 
check the demodulation angle. 

Evaluation of Pattern: The ends of 
the vectors are indicated by the three 
bright dots in the pattern. A protractor 
can be used o measure the angle be- 
tween the vectors accurately; this angle 
is the demodulation angle. In the ex- 
ample of Fig. 12, the demodulation 
angle is 103 °. This test applies to other 
chroma demodulators, also. 

9. To Check Demodulation 
Angles With Individual NTSC 
Signals 

Equipment: Same as in Test Proce- 
dure 8. 

Connections: Same as in Test Proce- 
dure 8. 

Procedure: Set the NTSC generator 

Electronics Bench Manual 
MO::::f,;.<::E.;:: 

. . 

WHAT'S AN "EBN1"??? 
Ovest 1,000 ltruettaLwne and Tnbtes, hAy'. denei y 
text equivalent úi content to a whote cottec-t,ion 
06 onte+- books, .tttatged in epecip,c eectione on; 

BENCH PLANNING : LAYOUT...BASIC BENCH SUPPORT 

FACILITIES...HAND SOLDERING....CON.STRUCTION 

ASSEMBLY ...SEMICONDUCTORS...ELECTRON TUBES... 

RESISTORS, POTENTIOMETERS F. RHEOSTATS..CAPAC- 

ITORS .c ELECTROSTATIC DEVICES INDUCTORS S 

ELECTROMAGNETIC DEVICES...SWITCHES S RELAYS.. 

WIRE S C.ABLE..DISPLAYS, INDICATORS S METERS.. 

ENERGY SOURCES-HARDWARE, FINISHES S HOUSIM S 

....MECHANICAL DEVICES, MOVEMENTS S ACTUATORS 

...DEVICE S COMPONENT DATA...,ENERAL TABI ES S 

FORMUlA.;...TIME : FREQUENCY SEPVICES...APPIT- 

C.ATIONS s'1 
Each .0 2 ee;nnateLy irwrd boo!, secttiou, .aheeh i. 
d,2.t<1aed 6u1 use vu the be;re/t, ot ueed cu tit. 

Sued sa-td poeyeGlyebre bludet euppüteJ. 

ORDER YOURS TODAY./ 

Check, Money °Add t, BANKAMERICARD os MASTERCHARGE 

(kite 04. Cate with Account 0) 

STILL ONLY 

$1795 
Poe tpaid 
In U.S.A. 

TECHNICAL DOCUMENTATION 
BOX 340 

CENTREVILLE, VA 22020 
701 -$30 -2535 
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R1NA Inm lio 
muff 

A quarterly for the craft audio lu(/ 

COMING UP: A mixing preamp, Custom- 
ized Dyna PAS, a 24" Transmission line 
woofer, 3 -way variable inflection tone con- 
trol, Synthesizer. PUBLISHED FARE: 9- 
octave Equalizer, Dyna PAT -4 update, 
power and low level amps, 4 channel de- 
coders and encoders, Electrostatic speaker 
plus 900W. direct coupled tube amplifier. 
Plus much, much more. 

"Absolutely top quality...the only U.S. publica- 
tion completely devoted to the really serious au- 
diophile constructor. CRAIG STARK, Columnist 

Stereo Review magazine. 

"I enjoy TAA tremendously. I just finished build- 
ing the Williamson 20/20 Mark II power amplifi- 
er. Although I have built many Eicos, Scotts and 
Dynas, I have never experienced anything as 

worthwhile as this. It was exciting, stimulating, 
and for the first time I learned a lot."' 

-E.A. BUNTEN, Toronto. 

For a free prrspecttes rS lull details: 

Name 
Address 
City Jtat, ill' 

Quarterly:S7 yr.: 3 years S20. 

P.O. Box 30R Swarthmore PA 19081 
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for R -Y output. Adjust receiver hue 
contril so that the vector trace falls 
along the vertical axis of the CRT. This 
positioning provides a convenient re- 
ference. Then, set the generator for B -Y 
output. The first vector trace disappears 
and the second appears. 

Evaluation of Pattern: The vector 
angle is measured basically as in Test 
Procedure 8, knowing that the first vec- 
tor trace was positioned along the ver- 
tical axis. Use this method when the 
generator does not provide simul- 
taneous R -Y and B -Y outputs. 

10. To Obtain an Equivalent 
Unkeyed Rainbow Pattern 

Equipment: Same as in Test Proce- 
dure 6. 

Connections: Same as in Test Proce- 
dure 6. 

Procedure: Same as in Test Proce- 
dure 6, except that color sync action is 
disabled in the receiver by shunting a 
bypass capacitor between the output of 
the burst amplifier and ground. 

Evaluation of Pattern: The outline of 
the vectorgram now appears as a con- 
tinuous ellipse, as in Fig. 13. This 

FIG. 13- EQUIVALENT UNKEYED RAINBOW 
VECTORGRAM produced by disabling the 
color sync action in the receiver. 

equivalent unkeyed- rainbow vector - 
gram is somewhat easier to compare 
with ellipse -guide than the "petal" pat- 
tern used in Test Procedure 6. 

11. To Check the Effect of the 
I.F. Amplifier on a 
Vectorgram Pattern 

Equipment: Vectorscope, keyed - 
rainbow generator. 

Connections: Same as in Test Proce- 
dure 1. 

Procedure: Same as in Test Proce- 
dure 1. Then, disconnect the generator 
from the antenna -input terminals of the 
receiver. Using the video -frequency 
output from the generator, inject the 
test signal at the input of the video am- 
plifier in the receiver. 

Evaluation of Pattern: Compare the 
first vectorgram pattern with the sec- 
ond. Any differences in outline and 
petal shapes is due to distortion intro- 
duced by the i.f. amplifiier. In rare 
cases, distortion may be introduced by 
the vhf tuner. 

Note 6. Some keyed- rainbow gener- 
ators provide video output, and others 
provide vhf output only. Unless video 
output is available, Test Procedure 11 
cannot be used. R -E 

SCELBI COMPUTER CONSULTING, INC. 
Announces The Totally New and The Very First 

MINI- COMPUTER 
Designed For The 

ELECTRONIC /COMPUTER HOBBYIST! 

This is a true digital mini -computer with com- 
puting power that will astound you! At a LOW, 
LOW price you may find hard to believe. This 
versatile electronic wonder has been designed 
to delight the very heart of every person who 
has dreamed of owning their very own computer. 
It is all solid state and conservatively designed 
to provide years of lasting pleasure. It is a fully 
programmable machine. 
A complete line of peripheral units are available 
to use with the SCELBI -8H. Such as an interface 
that turns a low cost oscilloscope into a com- 
plete alpha- numeric display system, low cost 
keyboard and TTY interfaces, and an interface 
that turns a low cost audio tape cassette unit 
into a "Mag- Tape" storage system. 
Plus - a large selection of software! Programs 
such as Editors, Assemblers, Calculator pack- 
ages, I/O routines for ASCII and Baudot ma- 
chines and SCELBI interfaces, Data manipulating 
routines, Games, and much more. 
And, the skill and support of an organization 
staffed with professionals dedicated to bringing 
you the most computer power for your money. 
Professionals who have been delivering SCELBI- 
8H systems for more than a year! 
Fully tested card sets for the SCELBI -8H start 
as low as $440.00! Complete computers (card set 
plus chassis) as low as $580.00. And, for the 
real "do it yourself" buffs, we now offer "unpop- 
ulated" p.c. card sets starting as low as $135.00. 
(Domestic prices.) 

Literature available by request: 

SCELBI COMPUTER CONSULTING, INC. 
1322 Rear - Boston Post Road 

Milford, CT. 06460 
Phone (203) 874 -1573 
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The Ultimate in Ignition Sys 

* ELIMINATES BREAKER PO 
Perfect Timing and Dwell never 

* Eliminates Tune -ups. 
Never wears out or needs any Maintonanc .i. 

ms! 

NTS. 
ngel 

* The Most Advanced 
"OPTO- ELECTRIC SYSTEM" 

The Allison Breakerless System eliminates the (hints 
and Condenser, replacing them with an Opto -Elear 311C 

Trigger, using a Light- Emitting Diode and Phototraisistor. 
Also completely eliminates wiper -arm "friction" weir. 
The only "TRUE" Electronic Ignition ... that you cir install! 
for under $100. Gives 40 -times more Timing Acaracy 
than ANY system using mechanical Breaker -Points' 
Unlimited RPM. Smoother running .(No timing fkctuatiai 
as with Magnetic units). Unaffected by Temperati e, 
Moisture, or Vibration! All Solid -State Componerrr. 
Easier Starting under any condition! Increased Ha rsepow. +r 

Sparkplugs last longer. Perfect timing increases en >ne 
Efficiency and Gas Mileage up to 30%! 

Quick and Easy Installation! * Tested and Proven reliability. 

Only $4995 SATISFACTION GUARAaTEEC! 

Complete. 1 -YEAR FACTORY WARRANTY.. 

(State Make, Year, Engine Size). (Calif. Res a d Tax 

CONVERT YOUR "C -O" UNIT TO BREAKEPI :SS! 

"TRIGGER- UNIT" ONLY $34.95 * Send Postcard for FREE BROCHURE " day. 

ALLISON AUTOMOTIVE CCI. 

`P.O. Box 881 -L, TEMPLE CITY, CAL. 9 780 
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The New 
Electronics 

Book 
Sophisticated Electronics For Fun 

By Joe R. Urschel 
A totally new step by step guide to the "how to" of 

modern electronics, with 190 illustrations in this big 
8 1/2" X 11" book. 

Now, whether you're a novice or an expert you can benefit from this fad filled, 
easy to read book. Plus how to use TTL logic, in a non -academic approi:ch to 
analog and digital electronics. 

Special Bonus 
Complete tried and proved plans to build two electronic slot macFines 

electronic clock with chimes juke box with no moving parts computer gi :me. 
Available in the Chicago area at Kroch's & Brentano's bookstores. 

Order Today 
KROCH'S & BRENTANO'S 29 S. Wabash Ave., Chicago, IL 601 :03 
Please send me copies of Sophisticated Electronics For Fun, $6.95 each. If lot 
completely satisfied. I may return the book(s) within ten days for credit or refund. 

RE 

Name 

Address 

City /State /Zip 
E Charge my K & B account Payment in amount of S en: . ;ed 

Charge my Master Charge or Bank Americard Expiration date 
Illinois residents add 5% tax. Free delivery in Chicago and suburbs. Elsewhere add 404 per book ma. I & 
handling charge. Sorry. no C.O.D's. 
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Clever Kleps 
Test probes designed by your needs-Push to seize, push 
to release (all Kleps spring loaded). 
Mops 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .89 
All in red or black - specify. (Add 501; postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 
127 Spencer Place, Mamaroneck, N. Y . 10543 
In Canada: Rye Industries Canada) Ltd. 

Circle 77 on reader service card 
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Kleps 30 

Kleps 1 

Puff 10 

RIGS ELECTRON CS 

008A MINICOMPUTER KIT 
8008 CPU. 1024 x 8 memory, memory is expandable. Kit includes 
manual with schematic and programming suggestions. wire -wrap 
board and wintry list, and power supply parts. $375.00 

MANUAL ONLY. S25.00 

008A -K ASCII KEYBOARD INPUT KIT 
Kit includes keys, p.c. board, ICs, power supply, schematic and 

instructions. This kit is intended to interlace ONLY with the 
RGS Electronics 008A Minicomputer. 550,00 

COMING SOON: 008A -T TV adapter for CRT output 
008A -C Audio cassette adapter 

More peripheral kits for the 008A Minicomputer. 

LAB TYPE POWER SUPPLY 
PS 25 -1 Zero to 25 volt 1 amp lab type power supply with 
adjustable current limiting; has remote sensing and remote pro - 

granimmg for voltage and current. Instructions included. All parts 

supplied except chassis and meterls). 
Kit of parts with schematic, 514.95 

P.C. Boards available for PS 25 1, =007, S3.00 

REGULATED 5 VOLT POWER SUPPLY 
PS 5 1 5 volt 1 amp regulated power supply kit with p.c. board 
and instructions. Board measures 2" x 6 "; completed kit is 2" high 

Transformer has internal r.l, shield. S8.00 

TRANSISTORS 

NPN General purpose TO -92 S .08, 55,95 100 
PNP General purpose TO -92 S .08; 55.95 100 

Other transistors and JF ETS available at our usual low 
prices; all are tested, good onus. Specs available in 

our flyer. 

RGS ELECTRONICS, 3650 Charles St. Suite K 

Santa Clara, CA 95050 (408) 247 -0158 

Ive sell 'many ICs and arhUUtoents not listed r,r !ha ad, included 
(hest h sal the 7400 serres, send a meet) for uur Irri' rayer 

TERMS OF SALE All orders (repaid ive irai postage on all U.S. 

orders. Idandlrny charge oI SI 00 nn U.S orders under 510.00, 
foreign orders under 525.00 Cahlonea 'esrdents Please sari ludo 

.sales tax. Please 'm'iode name, address snl 7r0 code on all Dr'ie's 
and flyer requests. 

DISCOUNTS 10 OFF ORDERS OVER S2500. 20 OFF 

ORDERS OVER 5250 00 

('ircle' 9/ 011 l'e<uler st'ifl'e card 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 
mail 

try this 

SCR IMPROVES SLIDE PROJECTOR 
The addition of a low -cost 200 -volt. 3-amp Triac and 

one resistor to the slide- change mechanism of the GAF - 
Sawyer 747AQ slide projector greatly inhances the reli- 
ability of this part of the unit. 

Normally, the cycle motor draws its full load current 
through slide cam switch S2 1 with inherent arcing) when 
the momentary manual switch is activated. With the 

CYCLE MOTOR 

RED 

CABLE TUBE 

S2 

SLIDE CAM 

REMOVE ORIGINAL CONNECTION 

CYCLE MOTOR 

RED _ BLK 

120V 
60Hz 

WHT 

FIG. 1 

MOMENTARY 
START SWITCH 

CAM 
SWITCH 

Si 

(RCA) 

40485, 
40509 
OR EQUAL 

01 S2 

R1 

39052 
1/4W 

FIG. 2 

modifications illustrated in the pictorial in Iig. I and 

schematic in Fig 2. the Triac now carries the full load 

current of the motor until the slide cycle is completed as 

S2 is opened h the slide cam. Q I then turns off. 

Initiall>. the motor is not operating. and does not start 

operating until switch SI is closed ( Fig. 2.) When SI is 

closed- a portion of the ac voltage is applied to the gate of 
Q I. QI conducts and supplies current to the motor until it 

completes a cycle. When the cycle is completed, switch S2 is 

opened. and Q I stops conducting.- Paul Calluzi 
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BUYING DAYS ARE HERE AGAII N 
FREE $1 BUY WITH EVERY 10 YOU ORDER FREE GIFT WITH EVERY ORDER 

Only applies to ' $1 ' Buys CANADIANS: Ordering is easy -we do the paperwork -try a small 'der 

RCA 110° FLYBACK TRANSFORMER 
We scooped the Mar- 
ket. Latest type 
standard for all 110° 
TV's 
RCA's design of large 
Coil produces 18KV- 
assuring adequate 
width Incl. Schematic 
Diagram application 
for any TV. 
List price $1390 395 
Your price 
10% off in lots of 

I10° TV DEFLECTION YOKE 95 
-for all types TV's incl schematic 4 

"COMBINATION 
SPECIAL" C95 

RCA 10° FLYBACK plus v 
110 ° - DEFLECTION YOKE_. 

90° FLYBACK TRANSFORMER 995 
for all type TV's Ind schematic 
90° TV DEFLECTION YOKE 95 
for all type TV's Incl schematic 

70° FLYBACK TRANSFORMER 900 
for all type TV's Incl schematic g- in 70° TV DEFLECTION YOKE 900 
for all type TV's incl schematic L 

SHARP 
110° FLYBACK & 

YOKE COMBINATION #8FT- 695 
592 Good for most portable TV -.. O 

90° COLOR YOKE For all 
Rectangular 19 to 25" 

1 
1095 

Color CRT's 

1 
70 COLORE YOKE 1095 
For all round color CRT's 
SPECO - V.O.M. - MODEL 
THL -33 2% Accuracy -1% 
Precision Resistors -Meter Fuse 
Protection Full Range - Complete gí95 
with test leads & Manual 7 

SONY UHF TUNER - TRANS- 
ISTOR TYPE exact replacement, 

395 complete w /knobs 
4 - TV ALIGNMENT TOOLS 100 
most useful assortment #1 

1 
4 - TV ALIGNMENT TOOLS 149 
For Color TV #2 .._ 
6 

type 
TV COLOR ALIGNMENT 

L 
979 

TOOLS Most popular pe 

SARKES TARZIAN TUNER 

41mc 

Latest Compact 
Model good for 
all 41 me TV's. 
BRAND NEW - 

Best TUNER "SARKES TARZIAN" 
ever made - last word for stability, 
definition & smoothness of operation. 
An opportunity -to improve and bring 
your TV Receiver up -to -date. 795 
Complete with Tubes 

WESTINGHOUSE FM TUNER 999 
#476- V -015D0 1 Transistor _.-_ 

(1ESTISNGHOUSE 
FM TUNER 1 

100 UHF TUNER- Tranaistor Type 395 
Used in all TV sets 

Transistor( (Guided Grid) 100 
4 Channel closed circuit _ 

PHILCO 
TV TUNERS 95 

Model -76- 13983 -3 (5677 -3HQ5) _ 4 
WELLS GARDNER TUNER Part 795 

#7A 120 -1 (4687 -2HA7 Tubes) _ 

1-1 
G.E: TV TUNER (20K5 -4128) 795 
Model #EP 86x11 2- ELECTROLYTIC Condensers 100 
100/75 mfd -300V, 70 mfd -25V L 
2- ELECTROLYTIC Condensen 
300 mfd -200V, 200V. 100 
300/60 mfd -150V 1 
PHILCO UHF /VHF TUNER f195 
Transistorized 7 

GE TV TUNER 95 
97F 86x196, (60K5 -8BL8) 

5-AC LINE CORDS 00 
Approved 6' _ 1 

UNIVERSAL 
TV Antenna Back of 999 

set mounting . .. 5 section rods 2 
BLUE LATERAL Magnet Any. 179 

Replacement for most color TV's _ 
COLOR 
Universal type-good 

CONVERGENCE 
249 for most sets 

COLOR -TV RECTIFIER -Used 195 
in most color sets -6500 kv 3 for 1 

1 
2 COLOR -TV CRT SOCKETS 100 
Wired leads, for all color TV's 
9-RCA 110° CRT SOCKETS 1 

1 
00 

Wired leads, for all TV's 

WESTINGHOUSE 

ALL TRANSISTOR HOME /OFFICE 

MESSAGE CENTER 

Leaves messages for other for replay , .. Built in speaker/ 
microphone for talk -into convenience ... Records up to 3 
minutes of messages ... Illuminated signal shows when a 

message is waiting. Control adjusts playback volume without 
affecting recording volume ... Capstan Drive: 795 
BRAND NEW SOLD AS IS 

Test Equip. Special Discount Prices 

SENCORE 

MATCHED 
PAIRS 

TRANSISTORS NPN & PNP 
(2N4252 2N2904)(2N2222- 2N2907) 

10 Each set 
KNOB SPECIAL 

100- Assorted RADIO KNOBS 100 
All standard types $20 value _ 1 

50-TV KNOBS- 
POPULAR TYPES 
Mostly Selector & Fine Tuning 

1---1 Long 
srhaetk 

Front 
K 

ou0ntt 100 
assortment 20- Vertical Linearity KNOBS 100 
Side mount . .. Standard sizes 1 

25- Knurled Shaft KNOBS 100 
Hard to get, Best selection 1 

25 -Clock & Radio KNOBS 100 
most popular types 1 

ANY 6 KITS FOR $5 

TRANSISTOR RADIO 
ant type good, bad, broken, 
as -le, potluck -...- 
TAPE RECORDER in 
assorted types good, bad 
broken, as -is. potluck 
200 ASST. '/s W RESISTORS in 
Top Brands, Short Leads. 
Excellent Selection 
75 -ASST 1/4 WATT RESISTORS 100 

1---1 stand, choice ohmage,. some in 5% 

100- ASST' /2 WATT RESISTORS 
stand, choice ohmage,, some in 5% 
70 -ASST I WATT RESISTORS 100 
stand, choice ohmages. some in 5% 1 

55 -ASST 2 WATT RESISTORS 
stand, choice ohmages, some in 5% 50- PRECISION RESISTORS 
asst. list -price $50 less 98% _ 

20- ASSORTED WIREWOUND 00 

RESISTORS, 5. 10. 20 watt __ 1 

10 -ASST SLIDE SWITCHES 
SPST, SPDT, DPDT. etc. -- 
25- SYLVANIA HEAT SINKS 
For Transistors - .- .._._. 
20- ASSORTED TV COILS 00 
I.F. VIDEO, sound radio, etc. ___ 1 
1- ELECTROLYTIC COND. 100 

LI 200/300/100/100 MFD -25V _.__ L 
I- ELECTROLYTIC COND 

100 MFD -400V ___ _____ 
3-ELECTROLYTIC COND 
20/20 MFD -450V 

L 
5-9 VOLT MOTORS 100 
Excellent for hobbyist 

Ceramic Type . 

Duty 
y Ohm . 

Speaker 450 

10 -ASST DIODE CRYSTALS 00 
1N34, 1N48, 1N60, 1N64, etc. - 1 
6-Top Brand Silicon RECT. 
1 amp., 1000 PIV _ - -._- 

5-PNP TRANSISTOR 00 
general purpose, TO -5 case 1 
5-NPN TRANSISTORS 100 
general purpose, TO -5 case -.__ L 
25- ASSORTED TRANSISTORS 100 
big factory scoop-sold as -is - L 

TV TWIN LEAD -IN 100 
300 ohm 500' -$7 100' -$1.50, 50' L 
l0 -MINI ELECTROLYTIC Cond 100 

For Transistor & miniature work L 
y-1 UHF on VHF Matehing'Trans. 100 
LJ Simple Fool -proof installation _- 1 4- ELECTROLYTIC COND 00 

75 /3omfd -15oV 1 8 ELEMENT Color Outdoor 95 
ANTENNA Big shot Jr. List $11.95 
4-Polarized CHEATER CORD 100 
Grey L 

70° COLOR TUBE 95 
BRIGHTNER 3 
90° COLOR TUBE 95 
BRIGHTNER 4 2- Colorburst Quartz- Crystal 169 
For most color TV seta 3579.545 KC 1 5 ASST GLOBAR VARISTOR Popular replacements for 100 
most COLOR TV 

106 

150 

400 

100 

100 

100 

1" 

100 

100 

1" 
100 

100 

SHANNON MYLAR RECORDING TAPI 
3" - 225' .19 
31/4° - 600' .78 
5" - 600' -82 
5" - 900' -90 
5" - 1200' 1.49 
5" - 1800' 1.89 
7" - 1200' .97 
7" - 1800' 1,32 
7" - 2400' 1.99 
7" - 3800' 3.49 

CASSETTE C -60 ...... .59 
CASSETTE C -90 ....._.._..1.19 
CASSETTE C -120 ...........1.97 
8 -Track - 64 Min. ........1.29 
8 -Track - 80 Min. . 1.59 
8 -Track - Cleaner 1.49 

3" TAPE REEL ..... ......... .09 
31/4" TAPE REEL ..... . .12 
5" TAPE REEL .29 r TAPE REEL ..... ..35 

250 -ASST SOLDERING LUGS 100 
best types and sizes L 

250 -ASST WOOD SCREWS 100 
finest popular selection 1 

250 -Asst Self Tapping SCREWS 100 
#6, #8, etc. --- -'-- -- - -- --- 1 
100 -ASST 6/32 SCREWS 100 

1---1 and 100 -6/32 HEX NUTS.____._.__ J1 

100 -ASST 8/32 SCREWS 
and 100 -8/32 HEX NUTS 
100-ASST 2/56 SCREWS 

LI and 100 -2/56 HEX NUTS ... 
T 4/40 SCREWS 100 

and 100-4/40 HEX NUTS _..___ 1 

L--.1 a n00 -5/40 HEX NUTS - - 
500- ASSORTED RIVETS 100 

most useful selected sizes __ 1 
900 ASSORTED WASHERS 100 

__ 1 most useful selected sizes 
100-ASST BUMPERS 

bottoms-other uses 

óe00 
-1100 RUBBER GROMMETS 100 

AGUE ELEC. 
80 30/R4 -mfd -4 5V 

COND L00 

2- ELECTROLYTIC COND Í100 
200/30/4 -mfd -350V L in 8-TRACK 
Compact design fits baanywhe 

eZ' 
3- ELECTROLYTIC COND 100 
100 mfd. -100V. 50 mfd. 75V ___ A 

32' -TEST PROD WIRE 100 
DELUXE QUALITY red & black L 

C FLYBACK Part #A204 
BR 1095 

PC %axta 
456KC IF 

value 
Transformers 1 

11 

00 

TUBES 
RCA 

ELECTROLYTIC 
CONDENSERS 100 

200/200 mfd. -200V - 1 

1- ELmECdTROLV 
1 

YTIC COND 100 

I -5" SPEAKER 139 
with output transformer L 
12" UNIVERSAL SPEAKER 89 
Top Quality . . . Large Magnet . 5 
10" PHILCO SPEAKER 299 
Top Quality ... Large Magnet ._.. 

8" UNIVERSAL SPEAKER- 299 
Large Magnet -Special Buy 
4° UNIVERSAL TWEETER 

100 

100 

1 oz Magnet 

1" 

129 
5 -10K -2 WATT BIAS POTS 100 
Used in solid state application 1 2' /a' x4" SPEAKER 
Special Buy 10 for $5 EA. 

4"x6° "QUAM" 16 OHM SPK. 
Large magnet ... Special BUY 179 
(10 for $15.00) -- -- ---- A 

RONETTE 
Stereo Cartridge 900 

latest dual sapphire flipover type L 
Stereo Headphones Hi -Fl Quality 595 

. Complete with Stereo plug 

10- STANDARD TRANSISTORS 100 
NPN & PNP 2N404, 2N414, etc. L 
UTAH W' -HEAVY DUTY 10 OZ. A50 
SPEAKER Ceramic Type -8 Ohm 
VARCO Stereo Cartridge -CN -72 
With mounting bracket, flipover 995 
needle - 

ELECTROLYTIC 
CONDENSER 100 

300 mfd. -200V - 1 
15- DIPPED MYLAR CAP. 

.01 -600V - - -- 
IS- DIPPED MYLAR CAP. 100 

1-1.033-600V 
15- DIPPED MYLAR CAP. 100 

.0033 -1000V .. -_.-- . -..._ 1 
15- DIPPED MYLAR CAP. 100 

.047 -400V 1 

old Tubular Capacitor 100 

15- DIPPED MYLER Condensen 100 
.0039 400V -- -_.- 1 

TACHOMETER 
2'Va" SO. Panel 

Meter 1 -VDC, full scale 33 Ohm 200 
coil resistance 0 -6000 R.P.M.. 1- CASSETTE type dynamic Mike 299 
with universal plugs -200 Ohms 
10 -SETS PHONO PLUGS & 100 
PIN JACKS RCA type 1 

1 
8 -MINI PILOT BULBS With 100 
8" Leads -6.3V 30MA (5000 Firs) 
8-MINI PILOT BULBS With 12" 00 

1 Leads -6.3V, 150MA (5000 Hrs.) 

CAe 

100 

IMMEDIATE DELIVERY ... Scientific light packing for safe delivery at minimum cost. 
HANDY WAY TO ORDER ... Send check or money order, add extra for shipping. Lists of new offers will be returned in your order. 
Please specify refund on shipping overpayment desired: CHECK POSTAGE STAMPS MERCHANDISE (our 

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N.Y. 10024 
Circle 78 on reader service card 

MARKET SCOOP COLUMN 

ZENITH Color Demodulator Ce ip 
Part #221 -39 995 
(Sprague Eqv. TVC M -1) -..- 

CABLE (Blast) 
L. 2 OA $10 00' $4.50. 50' 

IC4 and 1C3 Integrated Circuit 10C 
Used in Scott -Fisher etc. - .. L 
IS- ASSORTED IC'S 

1-1 
10) 

For Experimenters - -__... _ 1 

Silicon NPN HV TRANSISTO1' 
RCA -SK- 3021 -Hep -240 

1&) RCA -SK- 3026- Hep-241 _ 1 
Transistor Specials -Your Cael:a 
5K3006, 8K3018, 81(3020 125 
SK3122, ßK3124 in 
51(3009, 81(3024. 51(3040 

CHI 31 1 

1 

93 

Outdoor /Indoor MINI SPEAKER in 
4 " -1 Oz. Magnet -8 Ohms - 
Audio level control 

CONVERGENCE 
RECTIFIEIC -- 

For COLOR TV 4 Cell- 100 
Used in RCA- Phllco -- Zenith, ,. to. 1 

TV DAMPER DIODE Single- 
Replace RCA part #120818 
Dual -RCA part #135932 __$4.95 

TOSHIBA 
Cassette Stereo Deco 

Model KT -4030C Record & 7995 

555 

Play Back 

TELMATIC 
Tuner -Mate KT -hal 

Portable "Substi- Tuner " - 9050 
Instant Tuner Check JO 
TELEMATIC Model- 
E.1-190-Master 

Test 
M (195 

Combo Rigs -Econo Rigs 49 
SELECTOR 169 

SWITCH Wall Mount 
STEREO MICROPHONES 650 
FL 1979/01 Made In Holland MET v 

25' Shielded MIKE CABLE 
Grey 25/1 
50- ASSORTED FUSES 100 
Popular asstd. ampere ratings _ . __ A 

in 50 -RADIO & TV SOCKETS 7011 
all type 7 pin. 8 pin, 9 pin, etc. . _. 1 I -5"x7" UNIVERSAL SPX. 95 
(10 -20 -40 OHM Iuped.) 2 

I-1 
25'- MICROPHONE CABLE 189 
Deluxe. 2 conductor shielded _ -- 1 

COLOR 
POWER TRANS. 

-Good for most sets 26R156 695 
List Price- $36.75 
TUBE & CONTINUITY CKR. 
Model FT425 1 S8 
(Tests fuses, heaters, lamps, E'. c.) 

1°° 

KLEPS "CLEVER" TEST PRIHOS 
"Third- hand" test prods, read into 
out of way places - Insulated - annoi 
slip - accommodates bare wt e or 
banana plug -no soldering. 

PRUF 10- 
I-1 

Off, 
Versatile Test Probe UJ 

KLEPS 10- 39 
Boathook Clamp 4%" lona 1 
KLEPS 20- 49 

1-1 Boathook Clamp 7" long _ 1 
KLEPS 30- 79 

1_1 flexible-forked Tongue 6" leg I 
1 

KLEPS40 FLEXIBLE -PC 59 
LI Board Terminals 6'ú" lonl _ 

02 
Klep 

P 
for Light Work __ 99' 

KANDU- Printed Circuit Kit 
Trace & Etch your own circuit. - 795 
easy o use Instructions -__ _- 

Wire 4 -50' HANKS Hook -Up 
assorted colors 

1-1 2 cod mini zip,PEeaKE01 
E 201 

Li Every T 
UBIIS 

Tube a good number 
1 Ol 

5 -Audio Output TRANSFORM 1101 
Sub -min for Trans Radios _ -_ 

1 
0 

5-I.F. Coil TRANSFORMERS 01 
456 -kc for Transistor Radios _ -_ 1 r UNIVERSAL SPEAKER 23 
Top quality Special buy _I A. 1 

ALL AMERICAN TUBE KIT 29.1 
(12AV6- 12BE6- 12BA6- 35W -i -54 '5) 

1-10-20 
VU 1" PANEL METER 1 

1 
21 

db Scale 
2- ELECTROLYTIC CONO 
40 mfd -500V, 40 mfd -400V _ -_ 1" 

Minimum Orde $5.00 

choice) with advantage to customer 
212-874 5600 
TELEPHONE 
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E &L SK -20 SOCKET 
TEST NEW CIRCUIT IDEAS, I.C.'S, DISCRETE 

COMPONENTS WITH NO SOLDERING! 
Just insert components directly into the Socket. 
Make all of your interconnections with common 
22 gage solid wire and you've got your design 
complete in minutes. Plug in 1/4 watt resistors, 
ceramic capacitors, diodes, I.C.'s, 
transistors and more, and your cir- 
cuit is built! Handles wide range 
of wire leads from .015" to .032 ". 
Money back if not completely 
satisfied. Send check or M.O. today. 
Add 504 for postage and handling. 
PLUS ... ask for New Free Catalog. 

CIRCUIT DESIGNS, INC. 
P.O. BOX 24, SHELTON, CONN. 06484 
Exclusive mail order dist. for E &L Instruments. 

( If t tut rretrdrr sento <vu(l 

WINEGARD AMPLIFIED 
PRODUCTS PROVEN IN OVER 

1,000,000 INSTALLATIONS. 

CASE IN POINT: 
WINEGARD SOLID -STATE 
BOOSTER -COUPLERS. 

For quality and 
dependability in booster - 
couplers, look to Winegard. 
You know they're good. 
Because our solid -state, 
booster - couplers deliver the 
best TV! FM reception and 
the best reliability in the 
industry today. 
Winegard booster- couplers 
come in a wide choice of 
models so each TV system 
can be "customized" for 
perfect reception. You can 

amplify signals for up to four 
TV receivers or outlets. 

75 and 300 ohm 
models 
2 to 4 set capability 
solid -state circuitry 
lightning protection 
diode 
three wire ground cord 
rugged commercial 
quality steel cabinet 

Best TV products for Best TV reception 

%VWINEGARD 
TELEVISION SYSTEMS 

WInegard Company 3000 Kirkwood Street Burlington. Iowa 52601 

(Yrele ,\I) on reader service card 

circuits 

NOVEL AMPLIFIER 
Herr i, an :unplitier th.rt uses only two I ransistrjrs. two 

resistors and two capacitors to deliver it koltage gain of 
approximaIel 5(100. Circuit action i, as follov 

A positise- ,,oing input signal cause, the 2N697 npn to 
try to conduct atre: but the pap 2N2905 to conduct less 
so it appear, as it linearly increasing collector load for the 
2N697-it sort of bootstrap action. A negative -going 
input signal has just the opposite effect. Thu,. each tran- 
sistor nets as a "dynamic collector load- for the other. 

INPUT 

10Ní 50V 

500K 

+22-24 VDC 

2N2905 

220K OUTPUT 

10µf 50V 

2N697 

I )nads:uuagc, of the circuit are relatively low input 
Impedance and relatively high output impedance. Both of 
these conditions can he corrected. if required. by using 
emitter followers at the input and output. 

The circuit "likes- 22 to 24 volts dc t Vcc I. Adjust 
the potentimeter tor '2 Vcr at the collector junction or 
sntmclrieal clipping at the output. Frequency response is 
excellent over the audio range -depending on the capaci- 
tor sallies: I tiV input produces 5.0V,.,,,_ output with a 
distortion lenel so low that it is not visible on a scope. 

-James Baloghv 

SPECTROSCAN 
This little test equipment item fulfills the need for a 

,stall. portable. inexpensive signal source for field testing 

2 MEG 
FREQUENCY 

01 

2K 

OUTPUT 
LEVEL 

of all types of equipment. By only using two inexpensive 
transistors ( both units together costs less than a dollar!) 

www.americanradiohistory.com
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and making the unit battery powered. all of the above 
needs :are met. 

The circuit consists basically of an oscillator which uses 
a minimum number of components. The final unit should 
be built into a package that is as small as practical. 

This unit is really very simple and the wiring is not 
critical, hut keep all leads as short as possible so that the 
complete unit is as small as is practical. The two main 
controls, the 2K output level pot and the 2 -Meg frequency 
pot, may he the miniature trimpot type if space is more. 
important than the additional cost of the minipots. The 
power switch may he either an individual switch or may 
be attached to either the LEVEL or the FREQUENCY pot. 

The completed unit may be mounted in any suitable 
enclosure. I used a plastic cigarette case and standard 
sized pots. 'l-he basic frequency of this unit falls within the 
audio spectrum making it-very useful! in audio work. The 
waveform is extremely rich in harmonic content and ex- 
tends well up to several megahertz. The low current drain 
and intermittent use of the unit yields battery life compa- 
rable to shelf life.- Williuiir R. Shippe 

BATTERY SAVER 
You'!! appreciate this circuit it you tend to leave your 

battery- powered test equipment on overnight. It features 
a flashing light -emitting diode (LED) which is sure to 
catch your eye. Uni- junction transistor QI conducts brief 
pulses of current at a rate determined by the supply voltage 
and the RI-Cl time constant. The resultant voltage de- 
veloped across R3 supplies hase drive to Q2, which con- 

+4.5V 
LED 
(H -P 5082- 
4403 OR 
EQUAL) 

c1 

+ 41.IF/6V R3 
15012 

R5 
7552 

Q2 

2N2222 

ducts to energize the LED. Diode current is limited to a 
safe value by R5. The circuit draws a peak current of 20 
mA for few milliseconds at a 20 -Hz rate. resulting in an 
average current of about I mA. The extra current drain 
on the battery when the flasher is operating is more than 
compensated for by the current not drawn by the test 
equipment overnight. 

The circuit shown v,as designed for use in a VOM 
powered by a 4.5 -volt battery. Increase RI and R2 if 
your equipment uses a higher voltage. -Donald R. Hicke 

18° 
Working 
Arc 

POST 
PAID 

o 

1 

Midget RATCHET : ET 

plus ADAPTERS 

Seventeen different interchangeable adapt- 
ers with a screwdriver attachmi nt and 
extension, plus the world's mightiest 
MIDGET RATCHET in a compact 4" x E" 
steel case. The strength of this twenty 
tooth stainless steel ratchet far iixceeds 
torque standards set by military speci-i- 
cations. Requiring only an 18' 'vorkirg 
arc, reverse action is obtained by simply 
turning the ratchet over. Kit ncli des 12 
Allen Hex Adapters from .050" o 
2 popular Philips sizes ( #1 and #2), 2 
Slotted Head sizes ('/4" and é "l, plus a 

/4" Square Drive for use with standard 
sockets. 

Send Check 
Or Money Order to ... DURHAM, CONNECTICUT 06422 Dew 

Only $13 60 
Send Check 

or Money Order 

POCKET SIZI 
NO. 6320 KIT 

THE CHAPMAN MANUFACTURING CUM 

Circle 51 WI reader sere, r card 

ANY 

RE 10) 

Accuracy like a VTVM... 
Convenience like a VOM. 
NEW BATTERY -OPERATED FET 
SOLID -STATE VOLT -OHMMETER =1 

Easy -to -build KIT 

$,36.90 =116K 

Factory-Wired & Tested 

$4949=116W 
Now you can get all the benefits of a 
VTVM (laboratory accuracy, stability and 
wide range) but with its drawbacks gone: 
no plugging into an AC outlet, no waiting 
for warm -up, no bulkiness. New Field 
Effect Transistor (FET) design makes 
possible low loading, instant -on battery - 
operation and small size. Excellent for 
both bench and field work. 
Compare these valuable features: 

High impedance low loading: 11 meg- 
ohms input on DC, 1 megohm on AC 
500 -times more sensitive than a standard 
20,000 ohms -per -volt VOM Wide -range 
versatility: 4 P -P AC voltage ranges: 0-3.3, 
33, 330, 1200V; 4 RMS AC voltage ranges: 
0 -1.2, 12, 120, 1200V; 4 DC voltage ranges: 
0 -1.2, 12, 120,1200V; 4 Resistance ranges: 
O.1K, 0-100K, 0.10 meg., 0 -1000 meg.; 
4DB ranges: -24 to +56DB. 
Sensitive easy -to -read 41/2 200 micro - 
amp meter. Zero center position avail- 
able. Comprises FET transistor, 4 silicon 
transistors, 2 diodes. Meter and tran- 
sistors protected against burnout. Etched 
panel for durability. High- impact Bake- 
lite case with handle useable as instru- 
ment stand. Kit has simplified step -by- 
step assembly instructions. Both kit and 
factory -wired versions shipped complete 
with batteries and test leads. 51/2"H e 

63/4 "W x 27 /e "D. 3 lbs. 

Send FREE catalog of complete EM: line 
and name of nearest distributes. 

E -10 
Name 

Address 

City 

State Zip 

EMC 
ELECTRONIC MEASUREMENTS CO 

625 Broadway, New York, N.". lC 

105 
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new books 

SIMPLIFIED COMPUTER PROGRAMMING - THE EASY RPG WAY by 
Kelton Carson. TAB Books, Blue Ridge Summit. PA 17214. 240 pp. 8 -' 2 x 

5 -3/4 in. Hardcover $8.95: Softcover $5.95. 
A computer being a very complex system requires literally thousands 

of steps and instructions to perform even a simple operation The instruc- 
tions are provided by a program which may be compared to a list of 
Intruction for computing the square root. for example Rather than actu- 
ally write out the thousands of intructions for a computer the program- 
mer uses a language to have the computer prepare a program for him. By 
doing this. all that is left for the programmer is to write a few instructions 
in a few simple forms. The computer then translates the simple people 
language of the forms to the complex machine language of the computer 
This book shows how its done. 

TTL COOKBOOK. by Donald E. Lancaster. Howard W. Sams & Co.. Inc.. 
4300 W. 62 St., Indianapolis, IN 46268. 335 pp. 8 -3/4 x 5 -3/4 in. Softcover 
$8.95 (in Canada $10.75). 

In mid -1972. an electronic revolution took place. For the first time. a 

person could go out and purchase a logic gate for 5r provided you 
bought four of them at once in single 20r package. These gates were TTL 
(transistor- transistor -logic). a very versatile. widely available and fast way 
of performing logic operations. The TTL Cookbook is about TTL. It shows 
you what TTL is and how to use it It is written at a time when TTL IC's are 
widely and readily available. After covering the basics of TTL. who makes 
it and where to get data. it goes on to a kind of catalog of TTL devices. 
Ten applications and illustrations of TTL IC use start coming up. There is 
a complete chapter on logic applications. another on gate and timer 
circuits. still another on clock logic and off we go. We continue through 
divide -by -N counters, shift registers. noise generators and rate multi- 
pliers. The final chapter. called 'Getting It All Together, shows several 
up -to- the -minute applications of real devices that can be built using TTL 
logic 

You'll find the right product at 
the right price in the Lenk 
line - made by long -time 
specialists in soldering 
equipment. 

t IRONS 

PENCIL 
TYPE 

Lightweight, 
cool handles, 
screw -in 
tips. 

CORDLESS 
Battery powered. Built -in light. Fits easily into 

a tool box. Can be used while re- charging. Over 
700 °F tip termperature. Heats almost instantly. 

Very light - very useful! 

PACEMAKER 
An instant type gun at low, 
low cost. Lightweight - no 
heavy transformer. Fast heat- 
ing. Thermostatic action. Long, 
thin reach. Needs no stand, rests 
with tip upright. Interchangeable tiplet. 

AND OTHERS - 
ALL MADE IN THE U.S.A. BY SKILLED CRAFTSMEN 
See the Lenk line where quality soldering tools are sold 

WALL -LENK MFG. CO. 
WORLDS LARGEST MANUFACTURER OF SOLDERING IRONS 

KINSTON, N. C. 28501 

Circle 82 on reader service card 

LOGICAL DESIGN OF SWITCHING CIRCUITS. 2nd Edition, by Douglas 
Lewin. American Elsevier Publishing Co., Inc., 52 Vanderbilt Avenue. 
New York, NY 10017. 368 pp. 9 -'4 x 6 -'4 in. Hardcover $12.95. 

This book describes those methods of designing logic circuits which 
nave emerged as useful techniques from the vast amount of published 
work on switching theory It is an engineering approach rather than the 
more usual mathematical treatment The books self -contained it begins 
with an introduction to digital systems. set theory and Boolean algebra 
and progresses through the design of various circuits to their actual 
implementation There is a final chapter on automatic design and an 
appendix provides a useful introduction to computer programming 

ELECTRONIC TECHNIQUES: SHOP PRACTICES AND CONSTRUCTION. 
by Robert S. Vilanucci, Alexander W. Avtgis & William F. Megow. 
Prentice -Hall. Inc.. Englewood Cliffs. NJ 07632. 569 pp. 9 -1/2 x 7 in. Hard- 
cover $14.95. 

Here is a practical and realistic approach to help the reader develop 
skills in the planning. layout and construction of electronic equipment 
The clear and concise coverage of all aspects of fabrication techniques 
provides a solid background of needed information. A quick rundown of 
the chapter subject areas starts off with design factors for packaging. 
preparing detailed drawings shearing, chassis layout techniques and 
goes on through printed- circuit board materials. printed- circuit board 
processing. chassis hardware and assembly. harness and cable fabri- 
cation and a final chapter with seven construction projects. 

RESISTIVE AND REACTIVE CIRCUITS, by Albert Paul Malvino. 
McGraw -Hill Book Co., 1221 Avenue of the Americas, New York, NY 
10020. 592 pp. 9 -1/4 x 7 -1/4 in. Hardcover $12.95. 

A comprehensive textbook that provides all the information needed to 
prepare a technician for more advanced electronic courses. The first part 
of this book discusses resistive circuits with dc or ac sources as these are 
very prominent today because of direct -coupled circuits. The second part 
of the book covers reactive circuits such as transients. ac theory without 
using trigonometry or complex numbers. The final section of the book 
which does require a knowledge of trigonometry goes into extensive 
coverage of things such as phasor analysis. resonance and instantaneous 
ac analysis. Definitely a textbook quite valuable to anyone who wants to 
more fully understand both resistive and reactive circuitry. 

HANDBOOK OF MODERN SOLID -STATE AMPLIFIERS, by John D. 
Lenk. Prentice -Hall. Inc., Englewood Cliffs, NJ 07632. 414 pp. 9 -1/4 x 

6 in. Hardcover $15.00. 
Here is a detailed treatment of both the theory and practice of modern 

electronic amplifiers. It is perhaps the most comprehensive handbook 
available today on circuit theory and analysis at the technician level 
featuring simplified guidelines for practical design. complete test proce- 
dures and practical troubleshooting techniques. The book describes all 
types of amplifiers in common use - audio, rf, direct -coupled. differen- 
tial, compounds and op -amps. It also covers both discrete amplifier cir- 
cuits and selected IC's. It is well suited to a broad readership -stu- 
dents. designers. technicians and anyone else who would like to 
have a source of up -to -date information on solid -state amplifiers. 

MANUAL OF LINEAR INTEGRATED CIRCUITS, by Sol D. Prensky. Re- 
ston Publishing Co., Inc., Box 547, Reston, VA 22090. 289 pp. 9 x 6 in. 
Hardcover $16.95. 

This volume explains and illustrates the field of linear integrated cir- 
cuits including op -amps and all other forms of linear ICs. If offers a 

thorough discussion of the underlying principles strenghtened by a host 
of application schematics. In addition. there is a comprehensive selection 
guide and cross -references for IC type numbers. There is also a complete 
section on bread -boarding and testing techniques. As a practical presen- 
tation of basic principles. there are more than 100 application schematics 
and the cross -reference index describes well over 300 manufacturers 
type numbers with identifying codes for second source types. 

ZENITH COLOR TV SERVICE MANUAL, Volume Three, by Robert 
Goodman. TAB Books, Blue Ridge Summit, PA 17214. 179 pp. 10 -3 x 

8 -14 in. Hardcover $7.95: softcover $4.95. 
Packed with more information than ever before. this new Zenith color 

TV manual provides all the servicing data needed for many of the latest 
Zenith color TV receivers. Complete descriptions of varactor and 
mechanical tuning and remote control units for all model variations are 
included along with model -by -model alignment instructions and precau- 
tions Even the new integrated circuits are described externally and inter- 
nally. Fifteen full -size fold -out schematics accompany the text in addition 
to three useful color TV troubleshooting charts. R -E 
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next month 
NOVEMBER 1974 

Build High -Power Electronic Flash 
Easy -to -build electronic flash will deliver 
50, 100, 150, or 200 watt seconds at the 
turn of a switch.Use it as a slave unit too. 

Computer Terminal You Build From A Kit 
Exclusive Radio -Electronics report. It's 
a complete terminal with keyboard, 
single -line display, optional memory, 
built -in MODEM and tape- recorder 
output. 

What's New In Digital Multimeters 
If it sells for less than $300, you'll find it 
in this article. Know what's available be- 
fore you buy your next meter. Compare 
specs and decide. 

Build An IC Function Generator 
One IC creates a function generator that 
delivers sine, square wave and triangle 
outputs . . . and it costs less than $15. 

More COSMOS IC Projects 
Third installment continues this series of 
40 new IC projects for the experimenter. 

PLUS: 
Step -By -Step Troubleshooting Charts 
R -E's Transistor Replacement Directory 
Appliance Clinic 
Service Clinic 
Equipment Reports 

r CHOOSEY. 
YOU CAN AFFORD TO WITH EICO 

The more you know about electronics, the more you'll : p- 
preciate EICO. We have a wide range of products for you o 
choose from, each designed to provide you with the m st 

pleasure and quality performance for your money. If ,:u 
prefer, you can "Build -it- Yourself" and save up to 50% \i 'h 
our famous electronic kits. 

For latest EICO Catalog on Test Instruments, Avton o- 
tive and Hobby Electronics, Burglar -Fire Alarm Systems a ^d 

name of nearest EICO distributor, check reader service card 
or send for fast first class mail service. 

Over 3 million Eico 
instruments it ose 

since 1945, 

283 Malta Street. Broo.. I. N Y 

Circle 83 on reader service card 

K$copFOUR CHANNEL DIGITAL 
HANDHELD MEMORY SCOPE 

MS -416 is a valuable tool for circuit analysis: 
TV. - stereo receivers - electronic calcula- 
tors - digital clocks - digital auto electronics 
and more. The MITS MS416- digital pocket 
scope is a four -channel, digital logic 
oriented, handheld scope with full mem- 
ory capability. The clock time -base 
is from .5 sec. to 200 m sec. The 
scope may be operated in two modes, selected SIZE: 53 x I 

by another switch. Besides the normal mode, there is a store mode which 
enables the scope to remember the information on all four channels within 
the time -base range and display it continuously. 

SPECIAL OFFER INC. 

MS-416 regular price $189.50 InIs' 
order now for $161.50 

"Creative Electronics ' Prices. specifications and delivery /subject to 
change without notice. WARRANTY 1 year 

Enclosed is a Check for $ 

or BankAmericard # d 
or Master Charge # 

Credit Card Expiration Date 

Include $5.00 for Postage and Handling 
MS -416 

CI Please send information on Entire MITS Line. 
NAME 

ADDRESS 

CITY 
STATE & ZIP 

Mirs / 6328 Linn N.E., Albuquerque, New Mexico 87108 505/265 -1553 Telex *660401 
L 

Circle 84 on reader service card 

ui 
¢ 

www.americanradiohistory.com

www.americanradiohistory.com


ETE INFORM 

,c G° 19 i eida'c 1% 
1 ó 1 BIG NEW LINE OF z 
GAO -BARS 

a registered trademark of Carborundum 

THERMISTOR'S and VDR'S 
We've updated our inventory to include 
the most current numbers for replacing 
all popular makes. 

- Send me your latest catalog on GLO -BARS' along with 
prices and name of Oneida Distributor. 

Name 

Company 
Address 

City State Zip 

756-D 

ONEIDA ELECTRONIC MFG., INC. 
P.O. BOX 678 NORTH COTTAGE STREET 

MEADVILLE, PA 16335 
PHONE 814 3362125 

Circle 85 on reader service card 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 
mail 

COMPUTERS 
MINICOMPUTER 

it SEMICONDUCTOR MEMORY 
TWO TAPE DRIVES 
ADVANCED I/O 

The versatile internal structure yeilds a 

machine with some REAL COMPUTING POWER. 
The basic computer cones complete with the 
above features plus a loader and diagnostic 
routines. Options include a large number 
handler, micro -programability, and multiple 
central processors. 

ALL DESIGNED AND PRICED FOR THE EXPERIMENTER 

SOFTWARE 
we have compilers for many popular languages 
including FORTRAN, BASIC, and PL /1. These 
compilers come on tape making them easy to 
handle. We will also be starting a software 
group for exchanging programs. 

I/O 
1200 bit /sec MODEM 

HIGH SPEED CRT DISPLAY 
LOW COST ELECTROSTATIC PRINTER 

We also carry the following items for the 
experimenter. 

WIRE -WRAP KIT, includes everything you 
need to build digital projects quickly. 
POWER SUPPLIES, designed for digital, 
analog, and laboratory work. 
APPLICATION NOTES, written with the 
experimenter in mind. 

HAM RADIO 
We have developed the ultimate in Morse Code 
transmission and reception. 

You TYPE in your message while the converter 
is receiving, decoding, and displaying the 
incoming message. When you are ready to 
send, simply press a button and your pre- 
pared message is sent out in perfect code. 

AUDIO 
we also carry a line of QUAD STEREO DECODERS 
and audio test equipment. 

MUCH MORE! 
SEND FOR FREE CATALOG 

EXPERIMENTER'S LIBRARY 
FOX 2367, W LAFAYETTE, INDIANA 479«, 

Circle 86 on reader service card 

EXPANDS their line of 
SYNTHESIZER 

KITS - 
from the 

GNOME - 

micro -synthesizer 

to 
modular systems 

all at affordable prices 

demonstration record, 

including explanatory manual, 

patch charts and scores 

now available - $1.10 ppd. 

catalog - free 
PAIA ELECTRONICS 

BOX R14359, OKLAHOMA CITY, OK 73114 

Circle 87 on reader service card 

STEP -BY -STEP 
(continued from page 62) 

because of the terrifically high volt- 
ages. Furthermore, in this receiver you 
must actually dismantle the flyback 
cage and go through all sorts of gyra- 
tions to change one. But you can 
unplug the dynamic convergence board 
and flyback. provided there is one 
available to substitute. 

If there isn't one around, how about 
applying the old transformer ringing 
test? Any modern scope with a gate 
output, a l0X low- capacitance probe 
( this isn't really necessary), and 10 mV 
deflection sensitivity will do nicely. 
Taken across the yoke, the defective 
turns are readily seen in trace Y1 of 
Fig. 4 (W3), and those of a good re- 
placement yoke appear in Y2. 

The same test should work with 
flyback transformers too. Now, if you 
still have doubts, or a comparison isn't 
available, first note the symmetrical 
damped ringing, then do a simple 
calculation... The scope time base for 
this test is set for 10 As /div., there are 
approximately 1.5 Hz per division, and 
the equation for frequency amounts to 
F = 1 /T, where T is time. Therefore: 

F= 1 /(1.5x10x10-tt)= 
1 (l 5 x 10-6) = 67 kHz 

And that's close to the resonant fre- 
quency of the usual horizontal circuit. 
The upper waveform is resonating at 
some 59 kHz, is damped much too 
quickly, and does not tail off in a 
smoothly diminishing sinewave. Obvi- 
ously the yoke is your problem - and 
the moral of the story is: don't fail to 
look at the cathode ray tube before 
servicing, it might just tell you some- 
thing! R -E 

Voice communications boxes 
improve fire alarm systems 

New York City is doubling the number 
of its two -way voice communications 
alarm boxes, bringing the total to 6,000. 
They are direct replacements for the 
old- fashioned fire alarm boxes. Plans 
are to change the whole 15,000 -box 
system over to voice communications. 

Made by North American Philips 
Communications Corp., these "Citizens 
Alarm Systems" connect the person seek- 
ing assistance direct to the police or fire 
department, depending on whether the 
"Police" or "Fire" button is pressed. 

The system does not depend on voice 
communication alone. As soon as the 
button is pushed, a signal is sent to 
headquarters, identifying the box from 
which the call was made and its loca- 
tion. Then the person who is turning 
in the alarm can give information that 
will help to determine what equipment 
should be sent to the scene. 

Another advantage - not so immed- 
iately obvious - is the reduction in 
false alarms. These have dropped 70% 
in areas where voice communication 
boxes are used. R -E 
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mcirketi 
ceriLer 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.15 per word ... minimum 10 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 70c per 
word ... no minimum. 
FIRST WORD AND NAME set in bold caps at no extra charge. Additional bold face at 10c 

per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 10% discount on 12 consecutive insertions, if paid in advance. Misleading or 

objectionable ads not accepted. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e. August isue closes May 26). When normal closing 
date falls on Saturday, Sunday or a holiday, issue closes on preceding working day. 

PLANS & KITS 
ELECTRONIC organ kits, keyboards and 
many components. Independent and divider 
tone generators. All diode keying. I.C. cir- 
cuitry. Supplement your Artisan Organ. 35c 
for catalog. DEVTRONIX ORGAN PRODUCTS, 
Dept. B, 5872 Amapola Dr., San Jose, CA 
95129 
ELECTRONIC Lock Plans. Advanced cir- 
cuits, pick proof, push button, frequency 
key, analog key. $2.50 ea., 3/$6.50 MI- 
LOCK, 7901 SW 64 Ave., #13, South Miami, 
FL 33143 
CONVERT any television to sensitive, big - 
screen oscilloscope. Only minor changes 
required. No electronic experience neces- 
sary. Illustrated plans $2.00. SANDERS, Dept. 
A -25, Box 92102, Houston, TX 77010 

nova' DIGITAL CROSSHATCH 

GIVES PROFFESSIONAL. ACCURATE COLOR T. V. 

CONVERGENCE. DIGITAL IC'S COUPLED WITH A 

CRYSTAL TIMEBASE OSCILLATOR PROVIDE SYNC 

FOR PRECISE HORIZONTAL & VERTICAL LINES 
ACCURATE 11.7 DOT OR CROSSHATCH PATTERN AC POWER 

2.77,6 IN W T 240Z FITS IN T001.1(11 

COMES COMPLETE WITH ALL PARTS,CASE 

CRYSTAL AND GUIDE TO ASSEMBLY AUSE 

KIT $31.95 COMPLETELY 541.95 ASSEMBLED 

SNIPPING PREPAID IN USA A CANADA 

PHOTOLUME CORP. 

NY STATE ADO 

SALES TAX 

118 E 28 BT. NEW YORK,N,V, 10O1B 

COMPUTER DATA INPUT KEYBOARD 

O Ilk ; 42 keys, plus shift and R *ss.si.si space keys. 8 bit bin- *iiialloomm.le ary code, with built in Is. su . s' TTL decoder. Alpha i numeric and computer 
symbals. Brand new,in " -" factory cartons. Mfgd, 
by Micro- Switch `Honey- -- well). 13 "x5 1/4' . 

Complete with all data sheets. 
STOCK NO.J5199 $47.50 ea. 2/90.00 

TAPE RECORDER PUSH BUTTON SWITCH 
This 6 gang switch is designed 
to prevent accidental operation 
of any function. No button can 
be depressed before control 

. button is depressed first. Switch 
1 is a slide switch, 2 is control, 
3 & 4 are 4PDT, 5 is 6PDT,& 6 
is 16PDT. Useful) for many 
functions where protection is 
a necessity. Normal price is 
over $15.00. 

STOCK NO.J9915 $3.75 ea 2/7.00 

T G.E. 
O.E. AUTOTRANSFORMER 

9T56Y8831, rated at 2.09 KVA. 7 taps, 14, 
23.5, 105, 1 10, 115, 120, and 125 volts. Input 
voltage any voltage from 105 to 125 volts. Output 
voltage any of the tap voltages above. Currents in 

- excess of 15 amperes per tap. Ideal for raising or 
lowering line voltages, and getting 14 or 23.5 volts 

°^ at high current as well. Many other voltage combin 
ations possible. we supply data sheet showing 

many voltages possible with this transformer. In original factory 
cartons. Weight 12 lbs ea. STOCK NO. J9868 $10.00 2/19.00 

Include sufficient postage, excess will be refunded. Send for new 
56 page catalog, loaded with new items. 

e DELTAYNELECTRONICS CO. 
BOX 1. L MASSACHUSETTS 01903 

Phone (617) 388 -4705 

Circle 97 on reader service card 

LOOK FOR 

THE 

NOVEMBER 

ISSUE OF 

RADIO - 

ELECTRONICS 

AT YOUR 

NEWSDEALER 

OCTOBER 11 

7- SEGMENT READOUT 

FT 
12 PIN DIP Tiff 

v Three digits with right -hand decimal 
o Plugs into DIP sockets 
o Similar to (LITRONIX) DL337 
o Magnified digit approximately .1" 

o Cathode for each digit 
o Segments are parallel fo r multiple 

7111 DIP_ 

-" ' / -1 

7'S .20 

740:' .35 

78:11 ̂ _ .35 

TÁ:; .30 

7,0.. .28 

7.414 .35 
740! .P8 

401 .70 
O HIN .35 
7e0ó .35 

- .35 
- ,25 

1.25 

.40 

.25 

- .35 

.35 

.35 

rR:c .35 

F 4C .25 
- -;Hl .35 

7441 1.20 
74' 1.25 

744E 

"' 

.35 

5 74`1 .35 

451 .30 

/4_5 .35 

.'451 .20 

t .25 
35 4 

,4LE' .35 
745( 20 

47z 4 ; .0 
74L7í .50 

7671 .60 

7417: .75 

'áz4 .65 

.80 4H7 

74'5' 1.40 

7476 .60 

74L71 .80 

3 65 1. 

7439 1.00 

'®2 l:ÿ00 

7434 1.15 
7435 its 
749: 2.00 
Ala" .70 

7:..,! 2.30 

:n i.5ó 
i -0i. 1.00 

operation « 

X 5 - 10 MA per segment L 
BRANS New 

EACH 52.50 4 (12 Digits) S9.00 

RCA 2010 
Numitron Digital Display Tube, incan- 

descent 5 -volt 7- segment: 

o .6" High numeral visible from 30 ft 

o Standard 9 -pin base (solderable) 

o Left -hand decimal point 
EACH $5.00 5 FOR 520.00 

POTTER 

.di .' 

.?Ey`b$é 

& BRUMFIELD 
Type KHP Relay 

4 PDT 3A Contacts 

1ós1 a,,,7.. . SI.50 ° 

(! ^.s MA coil) -- SI.75 r.. 

40 -PIN SINGLE CHIP 
v Add, subtract, multiply, and divide 
w 12 -Digit display and calculate 
o Chain calculations 
o True credit balance sign output 
o Automatic overflow indication 
o Fixed decimal point at 0,2,3, or 4 

o Leading zero suppression 
DATA ONLY (refundable with 

purchase of chip) $1.0 
COMPLETE WITH DATA $9.95 

CD -2 COUNTER KIT 
Unit includes board, 7490, 7475, quad 

latch, 7447 seven -segment driver, and 

RCA DR2010. 

- Aa01H 
'371. 

n 

COMPLETE KIT only $11.25; FULLY- ASSEM- 

BLED 515 . 00; boards can be supplied 

separately at $2.00 per digit. 

KEYBOARD ASSEMBLY 
TRW Data Systems unit; 10 keys 0 -9; 3 

(or 4) 24V lamps; printed circuit 
board w /14 154001 diodes, capacitors, 

transistor, and resistors. All moon- 

ted in an attractive case approx. 41; 

x 4ls x 2l$ ". These are used; no sche- 

matic is available. EACH $6.95 

LM703 
RF -IF amp epoxy TO -5. 

EACH $.45 TEN FOR $ .50 

LINEARS 
NE540....$2.00 747 1.00 

NE555.... 1.50 748 $1.00 

NE560.... 3.25 CA3018 1.00 

NE561.... 3.25 CA3026 1.00 

NE565.... 3.25 CA3045 1.00 

NE566.... 4.00 LM100 1.00 

NE567 LM105 1.25 

TO -5 3.00 LM302.... 1.25 

NE5558 1.00 LM308.... 2.00 

709 .45 LM311.... 1.75 

710 .75 LM370.... 2.00 

711 .40 LM703.... .45 

723 1.00 LM309H... 1.00 

741 .55 LM309K... 2.00 

LM1595 4 -quad. mult. 2.00 

Power Slloly 

SPECIAL! 
723 ai9 vari- 

able regvTatrr chip 
1 -40V, + or - out - 
put @ 15 0 PA 10A 
with extE'n e1 pass 

transistor - -W it h 
diagrams 'c - many 
application .. 

EACH..... 51.00 

10 FOR.. . 18.95 

T RIAC 
256344 50511 dA TO- 

220........ $ .75 LED's -0-- 
MV -50 Red Emitting 10 -40 MA @ 

2V $.20; 10/51.25 

CMOS 
CO4002..... $ .75 

74020.....,. .75 

740160..,.. 3.25 

O -.tee. -- l00/$10.00 

MV5024 Red TD -18 High Dome @ 2V 

S.35; 10/52.95 

MV -10B Visible Red 5 -701ÁA @ 2V 

r4 5.30; 10/52.50 

`-Y CA306E, 
IF Amplifie.-Limi- 
ter, FM Cet- -ctor, 
Electronic i tenu- 
ator, Adr9ro ?river 

all loon*. DI= 0.75 

MAN -3 Seven -segment readout: 

EACH ONLY $1.25 

TEN OR MORE, EACH 1.00 

MAN -1 LED Display 3.25 

MAN -4 Seven -segment 0íP 52.75 

FREE 
A 1 

gold 
prepaid; 

dents 

SEND FOR C.O.D. PHONE OFJERS 

FLYER! 
ACCEPTED-- SMP!-NIMUM 

1 ICs new and fully- tested, leads prase !. with 

or solder. Orders fo r S5 r more are s Hpped 
smaller orders ad d 55 . Califcrnia -esi- 

ad Tax. its shipp d within 28 -ours. 

BRBYLOI"l P. O. Ben 41727 

Sacrauen n, CA 

ELECTRONICS a.e 

(91E) ' -2161 

Circle 96 on reader .service c, 109 
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LEOS 
MV5024 Red To -18 High Dome @ 2V 5 for S1.00 
MV50 Red Emitting 10 -40 MA @ 2V 6 for $1.00 
MAN 3 type Seven- Segment Readout- $1.45ea 3 or more$1.00ea 
MAN 4 type Seven -Segment Dip -$2.25 ea 3 

TTL 

or more52.00ea 

CMOS 
7400 $ .23 7453 $ .27 74157 $1.55 CD4001 $ .60 
7401 .23 7454 .40 74160 1.65 CD4002 .60 
7402 .23 7459 .25 74161 1.65 CD4009 1.40 
7403 .23 7460 .25 74163 2.50 CD4010 .60 
7404 .25 7470 .45 74164 2.50 CD4011 .60 
7405 .24 7472 .41 74165 2.50 CD4012 .60 
7406 .50 7473 .47 74166 1.75 C04013 1.50 
7407 .50 7474 .47 74170 3.00 CD4016 1.40 
7408 .25 7475 .90 74173 1.75 CD4023 .60 
7409 .25 7476 .47 74174 1.85 CD4025 .60 
7410 .23 7480 .50 74175 1.85 CD4027 1.25 
7411 .30 7482 1.75 74176 .85 CD4030 .60 
7413 .89 7483 1.15 74177 .85 74C00 .65 
7416 .45 7485 1.10 74180 1.05 74C04 .70 
7417 .45 7486 .47 74181 3.75 74C20 .65 
7418 .25 7488 4.00 74182 1.00 74C173 2.60 
7420 
7421 

.23 

.27 
7489 
7490 

3.00 
.89 

74184 2.30 
74185 2.30 8000 Series 

7423 .32 7491 1.15 74187 7.00 8090 $ .35 
7425 .27 7492 .95 74190 1.50 8091 .55 
7426 .31 7493 .95 74191 1.50 8092 .55 
7427 .32 7494 .97 74192 1.50 8093 .55 
7429 .40 7495 .95 74193 1.50 8094 .55 
7430 .33 7496 .95 74194 1.50 8095 .55 
7432 .26 74100 1.50 74195 1.05 8096 .55 
7437 .45 74107 .47 74196 1.25 8097 .55 
7438 .50 74121 .55 74197 1.05 8098 .55 
7439 .50 74122 .47 74198 2.25 8121 .90 
7440 .23 74123 1.05 74199 2.75 8123 1.60 
7441 1.10 74125 .60 74200 7.00 8130 2.25 
7442 1.05 74126 .80 8200 2.70 
7443 1.10 74141 1,15 ALSO 8210 3.25 
7444 1.15 74145 1.15 8220 1.60 
7445 1.10 74150 .95 AVAILABLE 8223 5.00 
7446 1.25 74151 1.20 74H Series 8280 .75 
7447 1.25 74153 1.50 74S Series 8288 .90 
7448 1.25 74154 1.25 741. Series 8836 .60 
7450 .25 74155 1.30 Many Other 8837 1.50 
7451 .27 74156 1.30 8000 Series 8880 1.35 

20% Discount for 100 Pieces Combined - Above 7400 Series 

OCTOBER $PECIAL$ OCTOBER 

7400 -7401 -7403 GATES - - -- - - -- -5 for$1.00ea 
7404 -7410 -7420 GATES -- - - 5 for $1.00ea 
MC836P- MC846P OTL - 4 for $1.00ea 
MC862P- MC863P DTL - - - -- 4 for $1.00 
IN4140 Silicon Sional Switching Diode 15 for $1.00ea 
Tis 97 -Tis 98 NPN Transistor 10 for $1.00ea 
LM301H /LM301N AMP 3for$1.00ea 
LM741CH /LM741CN OP AMP 3for$1.00ea 
LM380N 2 Watt Audio AMP $1.25ea 
LM3900N Quad AMP DIP $ .55ea 
LM311 H /LM311 N Comparators $1.00ea 
LM309K 5V 1 AMP $1.25ea 

NE565 - NE566 - NE567 PHASE LOCK LOOPS $2.00ea 

LINEAR 
LM300 Pos. V Reg To 5 $ .85 
LM301H /N Improved Op Amp .40 
LM302H Voltage Follower .85 
LM304H Negative Voltage Regulator 1.10 
LM305H Positive Voltage Regulator 1.00 
LM307H /N Op Amp (Super 7411 .40 
LM308H /N Micro Power Op Amp 1.15 
LM309K 5 Volt Regulator / Amp 1.70 
LM310H Improved Volt. Follwer Op Amp 1.35 
LM311H /N Hi- performance Volt. Comp. 1.15 
LM319H Hi-Speed Dual Comp. 1.55 
LM32OK- 5V -15V - To 3 Neg. Regulator 1.75 
LM324N Quad 741 Op Amp 1.90 
LM339 Quad Comparator 2.35 
LM34OK- 5V- 12V- 15V -24 Positive Volt Regulator 2.00 
LM37ON A 6 C - Squelch Amp. 1.55 
LM373N AM /FM $$13 Strip 3.30 
LM35ON Dual Peripheral Driver 1.00 
LM351N Dual Peripheral Driver (75453) .65 
LM380N 2 Watt Audio Power Amp 1.50 
LM703H RF /IF Amp .45 
LM733H Video Amp 1.00 
LM5558V Dual Op Amp 1.00 
LM741H /N Comp. Op Amp .40 
LM747H /N Dual Compen. Op Amp .90 
LM748N Freq. Adj. 741 .40 
LM 1458N Dual Comp. Op Amp .65 
LM3065N T.V. -FM Sound System .75 
LM3900N Quad Amp .65 
LM555N Timer 1.00 
LM565- LM566 -LM567 Phase Looked Loops 2 50e 
LM75451 Dual Peripheral Driver .49 
LM75452 Dual Peripheral Driver .49 
LM75453 Dual (LM3511 .65 

Satisfaction Guaranteed. All Items 100% Tested 
$5.00 Min. Order - 1st Class Mail - No Extra Charge 

California Residents - Add 6% Sales Tax 
Wholesale Outlets - Write for Special Discounts 

Write for F REE Catalog - Data Sheets .20 d each 

Electronics 
P. 0. Box 822 - Belmont, Ca. 94002 

PHONE ORDERS WELCOME 

(415) 592 -8097 
10 Circle 101 on reader service card 

EDUCATION & INSTRUCTION 
SHORTCUT to success: Highly effective, 
profitable short courses (75 courses). Study 
at home. Diploma awarded. Our 29th year! 
Free literature, CIEE -E Box 20345, Jackson, 
MS 39209. 

DIG ITAL:THEORY,DESIGN , 

CONSTRUCTION 

LOGIC 
NEWSLETTER 

SAMPLE COPY S 1.00 
LOGIC NEWSLETTER 
Poe 252 
WALDWICK,N.J. 07463 

PASS FCC EXAMS' Memo,re study - T 

Answers for FCC 1st and 2n0 class R 

telephone licenses Newly revised mull 
once 4ueshons and dragrams cover all 
rested in FCC exams . plus Sell-Study A 
lert 5995 postpaid Moneyback guarantee 

RL r,ro 

adio- rii r 
ipse. r 
areas 

,lny 

PO BOX 26549 - 

SAN FRANCISCO. CALIF '941:,, 

COMMAND PRODur. IIONS 
RADIO FNGIN[I RING DIVISION 

FOR SALE 
ASCII Teleprinters model 33 receive only 
$150 to $330. Also 32R0. ATS, 919 Crystal 
Spring, Pensacola, FL 32505 (904) 434 -1297 
ELECTRONIC Ignition: Capacitor, transistor, 
pointless. Auburn sparkplugs. Information 
10c. ANDERSON ENGINEERING, Epsom, NH 
03234 
FREE catalog. ICs, PUT's, transducers, 
thermocouples, LED's, transistors, circuit 
boards, parts. CHANEY'S, Box 15431, Lake- 
wood, CO 80215 
RADIO & TV tubes 36c each. One year guar- 
anteed. Plus many unusual electronic bar- 
gains. Free catalog. CORNELL, 4217 -E Uni- 
versity, San Diego, CA 92105 

IS 

YOUR 

BLOOD 

PRESSURE 

HIGH? 

Only your doom( 
can controi nigh 
blood pressure 
Protect Your »II 
2 ways: 

Oar regular 
memos! 
chocauPS. and 
support 
your Meart 
AssOC /avian s 

fight egansr fh,s 
leadrng Cause of 
heart atracas 
and sfroaea 

GIVE... r. ) 
so more will live 

HEART FUND 

INTEL 8008 Microprocessor, $80 COOK, 
25W178 -39th Street, Naperville, IL 60540 
LOW noise resistors -1 /4W, 5 %, carbon film 
from 10 to 3.3M ohms for 3.5c each. Fifty of 
one value for $1.25. Specifications upon re- 
quest. 75c postage and handling charge. 
Deduct 10% on orders over $50.00. 
COMPONENTS CENTER -RE, Box 134, New 
York, N.Y. 10038 

CANADIAN'S free catalog. IC's Semi's, parts. 
CORONET ELECTRONICS, 649A Notre Dame 
W., Montreal, Que. Canada, H3C -1H8 

M. 

A. 

D. 

Announcing Music Associated's new solid 
state sub-carrier detector for reception 
of "Music Only" and .other "Hidden" 
programs now broadcast on FM. Unit has 
built in AC power supply, excellent mut- 
ing and no cross talk. Use with any FM 
radio or tuner. A quality product. Wired 
only (bakerlite case) $79.95 and special 
model for cars $79.95. Includes batteries 

MUSIC ASSOCIATED 
65 GLENW00D ROAD 

UPPER MONTCLAIR, N.J. 07043 
Phone: 201-744-3387 

SEMICONDUCTOR and parts catalog. J. & J 
ELECTRONICS, Box 1437, Winnipeg, Mani- 
toba, Canada 
PAPER tape readers. Used. Also keyboard, 
transistors, etc. List. LATORRE, 45 Ellis Ave., 
Northport, NY 11768 
DIAGRAMS, servicing information, television - 
radio, $1.95. PUBLICATIONS, 1760 Balsam, 
Highland Park, IL 60035. 
EXCEPTIONAL 5 -acre ranch. Lake Conchas, 
New Mexico. Only $995 per acre. Vacation 
paradise. Good long -term investment. Easy 
terms. Free brochure. RANCHOS, Box 
2005RE, Alameda, CA 94501 
PARANOID ? ?? . Surveillance counter- 
measure equipment catalog $1.00. SECURITY, 
Box 671 RE, Westwood, NJ 07675 

GREGORY ELECTRONICS 
The FM Used 

Equipment People. 
Send for New Catalog 

GENERAL 
ELECTRIC 

T.P.L. 
SOLID STATE 

TWO -WAY 
RADIOS 

(Specify frequency range) 
FE /RE 52, JAI, 2, or 3 series. 
25 -50 MHz. 12 volts, 35 watts, 
front or rear mount, fully solid 
state receive, 3 tubes in trans- 
mitter, fully narrow band. com- 
plete with accessories 

$17800 

FE /RE 53. JA6 series, 150 -174 
MHz, 12 volts. 35'watts, front 
or rear mount, fully solid state 
receive. 4 tubes in transmitter, 
fully narrow band, complete 
with accessories 

$19800 

(specify frequency range) 
FE /RE 72, JAI. 2, or 3 series, 
25 -50 MHz, 12 volts, 100 watts, 
front or rear mount, fully solid 
state receive, 4 tubes in trans- 
mitter, fully narrow band, com- 
plete with accessories 

$28800 

FE /RE 73. JA6 series, 150 -174 
MHz, 12 volts, 80 watts, front 
or rear mount. fully solid state 
receive, 3 tubes in transmitter, 
fully narrow band, complete 
with accessories 

$2980 

R.C.A. 

CMFT50, 25 -54 MHz., 12 volt, 
50 watts, transistorized power 
supply, partially transistorized 
receiver. fully narrow band with 
accessories 

$128" 

GREGORY ELECTRONICS CORP. 
251 Rt. 46. Saddle Brook, N. J. 07662 

Phone (201) 489 -9000 
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7- SEGMENT 
LED Readouts 

POLY PARS 

BLUE RIBBON 

Pokey 

MAN.3 

MAN SLA -3Y 
4 

(Al All "LED" TYPES) 
Type Char. Each Special 
MAN -1 .27 $3.75 3 for $9. 
MAN -3 .12 1.49 3 for $3. 
MAN -4 .19 2.50 3 for $6. 

REFLECTIVE BAR TYPES 
SLA -1 e .33 2.10 3 for $5. 
SLA-30* .70 4.95 3 for Si]. L/51.5.11 .331 2.50 3 for {6. 
SLA21 ,33ff 2.50 3for $6. 

" "By Opcoa, equal to 
MAN -1 or MAN -4 specs. Color - RED. 

screen. te yellow 

20 -Years of Business 
INTEGRITY 

20 -Years of Money -Back 

20 -Years of E my! 
LOWEST PRICES! 

48 -HR. SERVICE 

"ULTRA BRITE" 
XCITRON LEDS 
$2.50 9.pc. kit 

,a 

One of Poly Paks exclusive 
ultra -brite offers at "dull" 
prices. Kit includes: 3 REDS. 
3 GREENS. 3 YELLOWS. 
each including JI MBO.S. 
MEDIUM and MICROS. 

GIANT SALE ON LED'S 
LIGHT EMITTING DIODE GaAs INDICATORS 

Ott 
2 -MV2, TO 8,4e, gon, visible 

49 MI 
51.00 2-MV2, green small dome, green di H. lite 1.00 I] 2 -MV3, micro -mini pin head' dome, TO -18, green lite 1.00 

2 -MV3, visible. "coax pin pak ", red, mini dome lens 1.00 
17 5- MV10C, visible, red, diffused. dame lens. 1'O -18 1.00 

S -so, axial leads. micro -mini dome, clear, red, 10.18 1.00 2 -MV52, micro -mini, axial green lens, green lite 1.00 0 2 -MV53, micro -mini, axial yellow lens, yellow lite 1.00 
5 -MV54, micro -mini, axial leads, red lens, red lite 1.00 5 -MV5S, micro -mini, axial leads, red lens, red lite 1.00 
S- MV5012, red small dome lens, red lite. TO -18 1.00 
5- MV5013, sm. dome, 2 hi red dome, soft red diR. lite, TO -18 1.00 
5- MV5020, jumbo clear dome. visible. red, TO -18 1.00 
5- MV5054, red jumbo dome Iena, TO -18 red lite, upright 1.00 
5- MV5O80, TO -l8, micro -mini red dome, red lite 1.00 
5- MV5080, TO -18. micro -mini flat clear lens, red lite 1.00 
1- MV5094, red bi- polar, solid state lamp V to 110- 116VAC -DC 1.90 
3- MV5222, green jumbo dome, green lite, panel snap -in 1.00 
2- MV5282, micro-mini, green lens TO -18. green lite 1.00 
2- MV5322, yellow jumbo dome, yellow lite, panel snap -in 1.00 
1- MV5491, jumbo. Tri-State. RED. GREEN, OFF. special 1.49 
2 -MT2, photo transistor. light sensor. TO -18 1.00 

1.00 
1.00 COUPLERS p 2 MC2, 10is tiphoto .. 

D 50V 
isolation 

photo 
transistor 

WOEED FNMOu5 

SEW-NON Dollar Stretchers 
2 - 2N5296 35 -WATT NPN PLASTIC TRANSISTORS, for NE -540 91. 2- 2N6109 40 -WATT PNP PLASTIC TRANSISTORS, for NE54D SI. 
10 -1N112 GERMANIUM UHF diode, clip -in type . $1. 
5 -SCRs 7 -AMP 10220, 6 -12 -24 pry, power tab $1. 
1O -MOS PETS, 361187, 3N200, 3N128, TO -18. Fairchild $1. 
5 -SCRS L TRIACS up to 25 amps. 6 -12 -24 pry, studs too $1. 

O 
2 - 2N719, Texan, N channel, 6500 umlio TO -18 $1. 
a - 2N2646 UNIJUNCTIONS, plastic transistors, Texan $1. 
SO - SILICON, glass rectifiers, computer, axial leads $1. 
SO - GERMANIUM, glass rectifiers. signal, axial lead.' $1. 

B 

6- 1 -AMP 1000 Ply, eDuxY, submini, silicon recrectifiers rectifiers SI. 
30 - 500MW axial 4, 8, 9, 10, 12V rectifiers $1. 
4 - 2613065, HOBBY, 45W npn silicon translators, TO -9 S1. 
30 - 3-AMP RECTIFIERS. silicon, epoxy, assorted V. axial $1. 
2 -EPDXY 2 -AMP SILICON BRIDGE RECT. 1000 V "comb. type" $1. 

1 - PHOTO TRANSISTOR, with darlington amp filter, SI 
2 - PHOTO TRANSISTORS, with darlington amp, 2N5777, CE $1 
4 - PHOTO CELLS, Claires, pancake, 30K -70 ohms Si 

2- Sylvania 18.000V Matchstik TV rectifier, 4" x 'io with leads $1. 
8 - ER900 TRIGGER DIODES for SCRs & Triacs 

2 - 6 AMP TRIAL 200 PRV 

$1. 
2 - FET'S 2N5457 N channel 6000 umhos, TO -92 plastic $1. 
10 - 114914 fast switch diodes, silicon. 4 nanosecond. $1. 

Si. 40- ITT MICRO MINI RECTI 
TO -6 

FIERS silicon porcelain to 1KV $1. 30- WORLD'S SMALLEST RECT. & xenere, 1W, assorted volts S1, 
4 - 2144269 Nixie tube driver transistors 100V. npn Si. 
2 -6000 Ply 50 mil epoxy rectifier., axial leads $1 10- BENDIX 28 WATT "pellet" power transistor., silicon` $1 4- 80 WATT, 2N1488, silicon, 103, 60 Vco, npn Si 1- 2N5036 HI -PWR plastic trans 100 viceo, 7 amp 85 watts Si. 
4 - 2N5296 HOBBY, 35 watts, plastic power., NPN Si. 4- 2N6í09 HOBBY, 40 watts, plastic powers, PNP 

2 - MOS FETS, N channel 10K u oe 361128, TO -18. RCA 

S1. 
8 - PLASTIC 35W powers. npn, silicon, hobby 2N6121 Si. 
5 - PLASTIC 35W powers, pop. silicon, hobby 2N6124 Si. 

Si. 
2 - MOS FETS, DUAL GATE, N chan, 3N187, TO -18, RCA Si. 

101 2 - MOS FETS, DUAL GATE, N chan..3N140, TO -18, RCA ..... 
O 4 - RCA 2N3600 NPN, UHF transistors, tv -fm. TO -18, 1000mc . Si. 
7 2 - MPF -1000. Motorola 5105 dual gate "The Claw ".. $1. 
Li 2 - 2015655 200 hfe. 250 vceo. power tab $1. 

I.C. & LED HOBBY -ONICS 
4 -DUAL 709, dip oak, op amps, untested 

1 
.. Si. 

LI 10 - RCA CA -3000 OP AMPS. TO -5 case .. .. Si. 
4 -PHASE LOCK LOOPS. hobby 565. 560, 6619 .. 51. 
10- TO-5 Case 530, 540, 565. 567, 741. .0. .. Si. 

I7 10- LINEAR AMPS, 709, 710, 711, 741, 1'O -6 - . S1. 
3 -1 -WATT AUDIO AMPLIFIERS, Westinghouse, TO -e, N.. .... Si. 
5 - HOBBY MEMORY CELLS, SN7481, up to 16 -cell, DIP' . . . . $1, 
5 -MOS REGISTERS, 501 to 5017, TO -5, Mini -DIP'S Si. 
10 -"C" MOS IC's, 7 II' and CD4000 series, DIP oak. S1. 
10 -MINI DIPS. OP AMPS, 709, 741, 301. 307, hobby' 

L IO- SIGNETIC OP AMP, 531. 533. 536, 550. 555, DIPS, TO -50 Si. 
1 -5311 -14 CLOCK ON A CHIP, 4 -or -6 digit, 24 -or -28 -pin Si. 
1 - CALCULATOR ON A CHIP, hobby, exp. 40 -pin, specs' 51. 
1 -2516 CHARACTER GENERATORS, hobby, for MAN 2' Si. 
1. 2513 CHARACTER GENERATOR, Hobby for MAN -2 Si. 
5 -IBM IC's with pc hoard, many parts, from computors Si. 

0 1 -DUAL A2-WATT A' SNIP, On- A..Chlp ",falloutiSprague, c test SI. 
1 -OPCOA SLA -11, like MAN -5. green. 1 -or -more legs gone, Si. 
1-OPCOA SLA -3H, 0.7 charac. readout, 1 -or -more Begs missing. Si. 

D 5- MONSANTO onto isolators. no test, 1500V S1. 
10 -LED HOBBY SURPRIZE, asst. types, factory rejects, no test $1. 
2 -OPCOA SLA -1, MAN -1, red, .33" charac. 1 -or -mare begs gon$1. 
2- MONSANTO MAN -4, .19" charac. 1 -or -more sega missing, red Si. 
g- MONSANTO MAN -3, .12" charac, red. 1 or more setts missing. Si. 
2 - 3 -DIGIT NATIONAL READOUTS. some digits good.. $1. 
10- SPRAGUE DIPS, LINEAR OP AMPS, 2111 series, 2120 series .S1. 
1- MAN -3, "THE CLAW ", o e dot missing, 100 !-r perfect Si. 2- MM5736 6 -Digit Calculator on a Chip, hobby $1. 10- FAIRCHILD- NATIONAL, 9000 Series ICs, dips, hobby Si. 

8 -TRACK PROFESSIONAL $15.95 TAPE TRANSPORT 
FOR HOME USE 

Sanie type unit found in the most expensive home tape Players. It's a complete 8 -track player system with BUILT-IN PREAMPj0 
u Ìw plug into any stereo ampli- fier (see some 

oo 
ou 

° 

priced units). Excellent 
quality stereo tape system. the type youwinsertt a cartridge to turn -on deck, then enjoy up to 80 minutes 

unon-repeat y t cartridge play r "shts off" utomaticallBuilin output con- trols in preatep. Features: 4 PROGRAM INDICATOR LIGHTS. automatic or manual program change, plays your car tapes at home. WOW -FREE precision fan - coled motor, which operates off 115Vac. Requires external 12Vdc supply, for the electronics. With diagrams. 

8 WATT STEREO 
AUDIO AMP 

8 -Watt Stereo Amplifier, 
8 -Track Tape Transport 0n1' 
and hook -ups both. $19.9 5 

The factory s nipped" most of the cables to this com- 
pact 8 watt stereo unit with aluminum escutcheon 
plate. its easy to use because we have all the cables 
marked ready to use. With power supply. 115vac. 3 
controls. LEFT and RIGHT VOLUME controls for two 
speakers for balancing and center TONE control. With 
knobs. 7 x 3%2 x 3t /z. Hookup spec sheets. 5.95 
4 WATT GUITAR AMP AMPEREX 
Musical instrument amplifier at low. low price! Peak 
power output 10 watts. Two input circuits are equal- SOLID 
i.ed for normal or solo guitar. The four controls are 
VOLUME, TONE, TREMOLO INTENSITY and TREMOLO STATE 
SPEED. There are terminals on board for normally open 
foot switch connection. Supply voltage 18vdc. Output 
to 8 ohm hi- quality speaker. Input impedance 33,000 
ohms. Current drain 20 mils. External power supply 
required. Wt. 1 Ib. With instructions, hookups and 
diagrams. Size 8 x 2s /s x 3. 

INTEGRATED CIRCUIT 
SOCKETS 

14 -Pin. DIP ....5.45 
14 -Pin. Side Mount1.00 

019 -Pin, DIP ... .50 TO -5, 8 or 10 -Pins .29 
Bane one 3 

Cl -Pins (Mini DIP) . .39 
Take 101. 14 -Pin, Wire Wrap ... 69c 
Discount! 16 -Pin, Wire Wrap ... 09e 

MALLORY 
4SONARLERT' 
Never before offered at 
these low prices. This 
unique intrusion alarm de- 
vice may be used for 
1000's of circuits where 
the voltage is 6 to 26 
VDC, Respond. to 3 mile 

with a sound output of 70 
hol i Mounts n Io /64" 
holes in nt. to up -9 64" 11155 

thick. Type SC628 with 
color -coded lead., 2.9KHz. 
minus 40° to 85 °C. Size: 3 for $12 
1 Vs" x 11/2 ". 

/T . :...:;. 
With 

e&',;Jt., Tren 'el 
, A'%v $7'35\\ 

gffiy 
¡Il'cQI/m(íltop 

p C4Sí°.Jül7l°.7 
MAKE YOUR OWN 
CALCULATORS 
WITH OUR 
LOW PRICED 

6 -8 -12 Year Choice 

DIGIT $16.95 
CALCULATOR BASICS 
BASIC KIT to - includes case, all- function Fie.. 
Keyboard, Cal Tech CT5002 calculator chip, 0. _gil 
Antes LED display with built -on individual magni) .vs. 
plus sheets. 
BASIC KIT 52 - same se Basic #1 except calcu :tai 
chip is National 8 -digit MM5725, 
BASIC KIT 53 - same as Basic #1 except casino .to, 
chip is National 6 -digit MM5736 and 75492. 

Only 

THREE QUARTER Any e01or 
INCH DIGITS $4.95 

BY OPCOA RED 
3 for $13. CREEII 
0.7 character YELLOW 
O tog 

Type Color 
7 Segments SLA -3H RED 
30 mils SLA -4H RED 

SLA -13 GREEN 
SLA -14 GREEN 
SLA -23 YELLOW 
SLA -24 YELLOW 
Plus or Minus one 

Order by type 
number 

THREE -QUARTER 
INCH 

4 -DIGIT 
KRONOS 
Using OPCOA 

Money -Back e-' I 
51.31-3H 

GUARANTEE Choose: $54. on all Items Red 
Crean 

CRYSTAL OSCILLATOR 
Rare buy of these popular 
precision modules that are 
used by hams. clock en- 
thusiasts. hobbyists. By 
Monitor, Type 850. Freq: 
4.000 MHz. Accuracy to 
.001. Requires 5VDC. 

a w 

Gen- 
erates $4.95 

square wave 
° output. Size: It /ax 1 x 

12 DIGIT BASIC 34 - Key parte include: CTI.601 
chip, 4 -3 digit readouts. factory etched PC board. case, 
carrying case, 2- resistor networks. decimal se 'Ich. 
Wild Rover Keyboard with ON -OFF switch d::ap urns. 
Sale 524.95 

12 DIGIT BASIC "MEMORY" KIT }j5 - Key tart. 
for 4- memory calculator. Case with "slight touch coy- 
board", CT5005 memory chip, 6 MAN 3'a, ON-OFF 
switch, book, (*extend key allows 12 digetn), pc 
boards) . $19.95 

LOWEST PRICES ON NATIONAI. 
"CALCULATOR CHIPS"' 
CTS001 12- Digits, 40 Pin .. 55.95 

D CT5002 9 -Volt version of 5001 7.77 
CT5005 12- Digits, 28 -Pin 9.99 

wits 3- function memory. 
MM5725 8- Digits. 4- Funct. LED 6.95 
MM5736 6- Digits, 28 -Pin, 9V 4.95 

POCKET CALCULATOR KEYBOARD 
For hand -held units, prop- Only erly multiplexed for chip 
CT -5001, 2, 12 or Mostek $6.95 5010 -12. 18 feather -touch keys, by FLEX-KEY. 3 for 518. 

SENSE CORE 
MEMORY AMPS 

LM -7520 LM -7521 
LM -7522 LM -7523 
1M -7524 LM -7525 
1M -7528 LM -7529 

LM -7535 950 ea 

Buy 3 
take 10% 

3 for : Lí7. 
3 far !CI. 
3 for 'al. 
3 har 1'18. 
3 For 1.12. 

OAK FEATHER -TOUCH 
r 

3 for Si 39 LL a 'era, RTTY SWITCHES For od it 
Pan. 

Mtn, 
tit OAK (Ham's note, O 9' 

SwitcMi a as u) d eta Ystemn, in 
E. 

C11 Keyboard 2 
C. C I Calculator. SPSTP Normally 

tac!a, 35 C - Open, 24V 1 a Characters nd letters 4 c - = t 
tBlue top, easily changed. /e" high. O 5 E, 
white characters. Printed 

circuit. O 6. o White top. black numbers. 7.O 
CALCULATOR Each switch made Ito (pk 
KEYBOARD #415, SPST normally open, 
SWITCH KITS ? eludes 

s 

0-to-9 (10 suite) as eludes 

Kit of 17 for $4.95 de imal,'twhite kwithbt k 
O::dot, and CE, CL and 

e 
npn. kit, to -9 on1Y2.50 functions blue 'th. h a tYPe 

.0.- 
above. characters. 

FILAMENT Input all 115/60 cycles. Open TRANSFORMERS cased. 
frame and metal en- TRANSFORMERS 

5.0V @ 120A 

12.OVCT @ 3A 
18.0VCT @ 2A 150.0V @ 50MA, 
7.0V @ 1A 

'Nixie tube transi. 

Sale 
$1.00 
2.95 
2.95 
2.50 

2.95 

Terms: dd postage Rated: net 30 
Phone Orders: Wakefield, Maus. (6171 215- 829 
Retail: 16 -18 Del Carmine St., Wakefield. M .is. 
(off Water Street) C.O.D.'S MAY BE PHONEI 

20e CATALOG on Fiber Optics. 'ICs'. Semi's Parts 
MINIMUM ORDER - 54.00 

POLY PAIi 
P.O. BOX 942R, LYNNFIELD, MASS. 01 .40 

Circle 104 on reader service card 111 

www.americanradiohistory.com

www.americanradiohistory.com


Quality 
Electronic Components 

mtl>C> 
MINIATURE ALUMINUM 

ELECTROLYTIC CAPACITORS - AXIAL LEAD TYPE - 
Tamp ranger 40.0 plu. 15 Toler -10 plus 50% (groats' 

than 4.7 UFD) -10 plus 75% (4.7 UFD or loss) 

loo 106. 
Vaw. 1040' 240 Vale. 1 10-w 240 
1 UFD/50V 14c 12c 11c 100 UFD/16V . . . 19c 15c 14c 
2.2 UFD/50V . . . 14c 12c 11c 100 UFD/25V . . . 24c 18c 17c 
3.3 UFD/35V . . . 14c 12c llc 220 UFD/16V .. 24c 18c 17c 
4.7 UFD/35V 14c 12c 11c 220 UFD/25V . . . 35c 25c 24c 
10 UFD/16V 14c 12c llc 330 UFD/16V . . . 35c 25c 24c 
10 UFD/25V. . . . 14c 12c 11c 330 UFD/25V . . . 44c 35c 32c 
22 UFD/16V 14c 12c 11c 470 UFD/16V . . . 37c 30c 27c 
22 UFD/25V 15c 13c 12c 470 UFD/25V . . . 49c 39c 35c 
33 UFD/16V 15c 12c 11c 1000 UFD/16V .. 49c 39c 35c 
33 UFD/25V. . . . 17c 13c 12c 1000 UFD/25V .. 75c 60c 55c 
47 UFD/16V 17c 14c 13c 2200 UFD/16V ..75c 60c 55c 
47 UFD/25V 19c 15c 14c 

' 10 pu. per capacitance value 

L(tronix 1100 Calculator 
eM+a,M.r 

e-Ir,N-. 

PRICE 

629.95 

IC SOCKETS 

8 Pin DIP Solder 35c 10 /5 3.00 
14 Pin DIP Solder 45c 10 /5 4.30 
16 Pin DIP Solder 50c 10 /S 4.75 
24 Pin DIP Solder $1.25 10/$11.00 

8 Pin DIP WW 35c 10/5 3.00 

14 Pin DIP WW 50c 10 /S 4.75 

16 Pin DIP WW 60c 10 /S 5.50 

24 Pin DIP WW $1.25 10 /$11.00 

Also available are Linear ICs. Transistors, Diodes. 
LEM, 'Ways, Switches, Displays and more. 

1/2 & 1/2 WATT CARBON COMP. 
RESISTORS 

5 each of the 85 standard 10% values (2.2 -22M) '/r W Resistors 
(425 pcs.) Sorted by value 512 /set 2-4 are S11 /set 5-9 are S10 /set. 

5 each of the 70 standard 10% values (10 -5.6M) I. W Resistors 
(350 pcs.) Sorted by value 512 /set 2.4 are S11 /set 5-9 are S10 /set. 

Resistors also available indiridualh: in other assortatents 
11in boxes of 1000 pen. per value. V. U ore ht molded 

11. -R -I l F' specification topes. 

DIGITAL TTL 

opo, 
loo- loo- 

I.99. 999 l -99. 999 1.91 

7400N .. 32c 28c 7446N. $1.30 $1.10 749614. $1.20 
7401N .. 32c 28c 7447N. $1.30 $1.10 74107N . 55c 
7402N .. 32c 28c 7448N. 51.35 $1.15 74121N . 70c 
7403N . . 32c 28c 7450N .. 32c 28c 74122N . 72c 
7404N . . 35c 31c 7451N .. 32c 28c 74123N 51.11 
7405N . . 35c 31c 745314...32c 28c 74141N $1.61 
740614 . . 52c 46c 745414 . . 32c 28c 74150N $1.56 
740714 .. 52c 46c 745914 .. 32c 28c 74151N $1.20 
740814 .. 36c 32c 746014 . . 32c 28c 74153(4 $1.58 
7409(4 .. 36c 32c 7470N . . 36c 32c 74154N 52.25 
741014 .. 32c 28c 7472N . . 40c 35c 74155151.46 
7411N .. 35c 31c 7473N . . 52c 45c 74156N 51.17 
7413N .. 63c 56c 7474N .. 52c 45c 74157N $1.56 
741614 .. 50c 44c 7475N .. 85c 72c 74158N $1.56 
7417N . . 50c 44c 747614 .. 60c 55c 74160N $1.95 
7418N . . 35c 31c 7480N .. 74e 65c 74161N $1.95 
7420N .. 32c 28c 7482N . $1.02 91c 7416214 $1.95 
7423N .. 75c 67c 7483N. 51.58 $1.40 7416314 51.95 
7426/4 ..36c 32c 7486N .. 60c 55c 74164N 51.95 
743014 . . 32c 28c 7489N. 54.50 $4.00 74165N $2.48 
7437N...51c 46e 7490N . . 85c 72c 74166N $2.03 
7438N .. 51c 46c 7491N. $1.37 $1.22 74180N 51.20 
7440N .. 32c 28c 7492N .. 85c 72c 74181N 53.38 
7441N. $1.45 $1.27 7493N .. 85c 72c 74182N 51.17 
7442N. $1.20 $1.07 7494N. $1.20 51.07 74192N $1.80 
7445N. $1.62 51.44 7495N. $1.20 $1.07 74193N $1.80 

Any Quantity per Item (TTL only) Mined 74198N 52.78 
74199N $2.78 

1 AMP SILICON RECTIFIERS 

la0. 

999 
$1.07 

50c 

60c 
62c 

99c 

$1.43 
$1.39 

$1.07 
$1.40 
52.00 
$1.29 
$1.04 
$1.39 

$1.39 
$1.74 
$1.74 
$1.74 
$1.74 
$1.74 

$2.20 
$1.80 
$1.07 
53.00 
$1.04 

51.60 
$1.60 
$2.47 
52.47 

1N4001 50 PIV 12/51.00 100/S 6.00 1000/$48.00 

co 
1N4005 600 PIV 8/51.00 100/S 9.00 1000/$70.00 

(J 
1N4007 1000 PIV 6/51.00 100/511.00 1000/588.00 

Send for Free Catalog or Mail Readers 
¢ Service Card 
Ú COD ORDERS ACCEPTED FOR SAME DAY SHIPMENT 
Lll CALL 218. 681.6674 

Orders Lea than $10.00 add Sec Service Charge -Others Postpaid 

"Only Quality Components Sold ' 

DIGI -KEY CORPORATION 
P.O. Boit 126 Thief River Falls, MN 56701 

Circle 9R nn reader .service card 
112 

745206 MEMORY IC 3,75 
BIPOLAR TTL RAM 1x256 10 for 30.00 
3 CHIP -ENABLE LINES - FULL DATA FURNISHED 

MC4005 SCRATCH PAD MEMORY IC 1.25 
16 FLIP -FLOPS IN A4 BY 4 MATRIX 
DOUBLE RAIL READ & WRITE 

SEVEN -SEGMENT READOUTS 
MAN -3- STRAIGHT LEADS -SUPER -SPECIAL .95 
MAN-3M----CLAW TYPE 1.20 
MAN-4-D.I.P. 1.95 
MAN-1-THE REAL THING 3.33 
MAN -IA -LATE VERSION 3.75 
DL- 707- UNIVERSAL LED READOUT 2.45 
8 LED CURRENT LIMITING RESISTORS -16 PIN DIP .95 

use with MAN -1, DL -707, MAN -4 
87971 HUGE 4x2" NIXIE BRAND NEW, CLOCK 
SCHEMATIC INCLUDED -1.50 4 for 5.50, 6 for 7.50 

SOCKET FOR B7971 (USED) .40 
DM8880 (DD -700) B7971 DRIVER 1.95 

MV -50 LED -RED 7 for 1.00 
NSL -100 LED -RED 7 for 2.00 
MV -2 LED -GREEN 4 for 2.50 
7400 7401 7402 7403 7404 7408 7410 7420 .22 
7430 7440 7450 7453 7454 7460 .22 
7445 7446 7447 7448 1.25 
7441 1.10 7483 .99 74107 .49 
7442 1.10 7489 3.25 74121 .55 
7472 .40 7490 .99 74123 .99 
7473 .50 7492 .99 74153 1.35 
7474 .50 7493 .99 74154 1.65 
7475 .85 7495 .99 74192 1.55 
7476 .50 7496 .99 74193 1.45 

74500, 74L02, 74L03, 74L04, 74L10, 74520, 74L30, 
74L51, .....35 - 74L08, 50 - 74573, 74L74, .....75 
74L86, 90 - 74190,74L93,74195, 1.65 

8223 FIELD PROGRAMMABLE 256 BIT ROM 6.95 
CUSTOM PROGRAMMING 5.00 

LM309K 5 VOLT REGULATOR 1.90 

LM307 OP -AMP .45 

LM308 ULTRA HI- IMPED. OP AMP 1.25 

LM 208 PRECISION ULTRA HI-HOPED. OP AMP 1.75 
NE555 TIMER -WITH SPECS & APPLICATIONS 1.10 
NE556 DUAL 555 TIMER WITH SPECS & APPL 2.00 
LM741 OP -AMP .45 

NE565 PHASE LOCKED LOOP 2.95 
NE566 FUNCTION GENERATOR 2.95 
NE567 TONE DECODER 2.95 
5314 DIGITAL CLOCK CHIP 9.95 
5316 DIGITAL ALARM CLOCK CHIP 12.95 

ALL IC'S BY FIRST CLASS MAIL -NO EXTRA COST! 
JTM ASSOCIATES 

P.O. BOX 843 MANCHESTER, MO 63011 

Circle 102 on reader service card 

COLUMBIA 4 CHANNEL SQ 

Solid state SQ 4 channel adapter, 2 

amps built in. Decodes 4 channel or 
s nthesizes 4 channel. ....$35.00 

A/- 1 
1 1 

For console installation,w /face 
plate, no knobs. 
Stereo amps for tape or turntable 
playback. $15.00 
Pair of matching speakers w /wfmrs 
for above $ 5.00 

E 

For use with most Instamatic 
cameras. With nicad battery and 
built -in charger. Never buy flash 
cubes again. $9.95 

CALCULATOR CHASSIS 
Fully assembled pocket calculator 
chassis with calculator chip. Uses 
LED readouts, not included .$5.00 

P I WER AMP XFMR 380 WA 
115 volt input, 64VCT 6 amp output. 
$11.95 each, 2/$22, 5/$50 

B'IKSHELF SPEAKER 
Completely finished, 9x12x5 in- 
ches. 16 ohm, with extension 
cord. $15 /pair 
All above material plus shipping. 96 
page catalog tree. 

JOHN MESHNA JR. PO Box 62 
E. Lynn Mass. 01904 

Circle 103 on render service curd IA .L t ° A ire loop 

LED 7 SEGMENT READOUTS EACH 10 PAK 

MAN-3 .115" w /RH decimal (claw) $ .90 $ 8.00 

MAN-3 .115" w /RH decimal (flat leads) .80 7.00 

MAN -4 .19" w /RH decimal (DIP) 2.00 17.50 

Dc 33 .1" 3 digits in one 12 pin DIP 2.50 22.00 

CMOS EACH PAK 

CD 4016 Analog Switch 51.20 $10.00 
74C74 Dual D FF 1.20 10.00 
74C76 Dual JK FF 1.30 11.00 
74C195 4 bit Shift Register 2.30 20.00 

LED DISCRETE DEVICES EACH 10 PAK 

MV50 axial micro -mini red 5 .15 $ 1.00 
MV5021 diffused dome red .25 2.00 
.MV4 2 WATT hi -pwr red (STUD) 2.25 20.00 
MV4H 2 WATT hi -pwr red (hi -dome) 2.50 22.00 
ME5 2 WATT hi -pwr INFRA -RED 2.50 22.00 

TTL EACH 10 PAK 

7400 HN $ .22 5 1.80 
7401 .28 2.50 
7402 .28 2.50 
7403 .28 2.50 
7404 HN .22 1.80 

7405 .28 2.50 

7406 .40 3.50 

7408 .30 2.60 

7410 .28 2.50 
7411 .40 3.50 

7416 .45 3.80 

7420 .28 2.50 
7426 .35 3.00 
7430 .22 2.00 

7441 1.25 10.00 
7445 1.10 9.00 
7450 .22 1.80 

7460 .22 1.80 

7473 350 4.50 

7474 .50 4.50 

7483 1.00 9.00 

7492 1.20 10.00 
74107 .50 4.50 
74153 1.35 12.00 
74193 1.40 12.00 
74H00 .30 2.50 
74H04 .30 2.50 
74H10 .10 2.50 
74H53 .30 2.50 

74500 .38 3.50 

74L36 .38 7.50 
74571 .35 3.00 

74574 .75 6.00 

LINEARS EACH 10 PAK 

LM301 MINI -DIP Hi perf. AMPL 5 .50 0 4.25 

LM307 MINI -DIP Op AMP (super 741) .50 4.25 

LM309H T05 5V Regulator .90 7.50 

LM309K TO3 5V lA Regulator 1.75 15.00 

55311 80IP Hi perf. Volt. Comparator 1.00 8.00 

LM320 TO3 5V Negative Regulator 1.90 17.00 

15320 TO3 12v Negative Regulator 1.90 17.00 

LM320 T03 15V Negative Regulator 1.85 17.00 

1.54380 14DIP 2 WATT Audio AMPL 1.70 16.00 

55381 DIP Low noise Stereo Amp. 1.75 15.00 

9601 DIP Monostable Multivibrator .55 3.95 

9602 DIP Dual 9601 .65 5.00 

555 8MINI -DIP TIMER 1.20 9.50 

723 DIP Precision Voltage Regulator .90 7.50 

741 8MINI -DIP Hi pert. Op Amplifier .45 3.95 

All IC's are DUAL IN 

LINE (DIP) unless o 

therwise stated. 
please ask for data 

sheets as required. 
All parts are marked 

and are tested for 
function. 

Some parts are house 

numbered, IHN). 

OPTO ISOLATOR SPECIAL! 

6 PIN MINI -DIP 

IO FOR 110.00 CT5001 CALCULATOR CHIP SPECIAL! 

Forty -pin calculator chip will add, subtract, multiply 

and divide: 12 -digit display and calculate; chain cal- 

culations; true credit balance sign output; automatic 

oerflow indication; fixed decimal point at 0, 2, 3, or 

4; leading zero suppression. 

$5.95 EACH 10 FOR 549.00 
1 

MONSANTO MCT26 

SI.25 EACH 

FL I P FLOP SPEC IAL! 

Dual low power 115T flip flop -DIP package 

similar to SIGNETICS 08424. With data 6 

application notes. 10 FOR 52.50 

Memory IC 74S206 53x 496 EAPDLI OR FOR 529 00 
FIVE DOLLAR MINIMUM ORDER. 

CLASS POSTAGE ON ALL ORDERS. 

FREE FIRST 
CALIFORNIA 

TAX. ALL MERCHANDISE IS NEW UNUSED SURPLUS 

AND IS SOLD ON A MONEY BACK GUARANTEE. 
RESIDENTS PLEASE ADD SALES 

SEND STAMP FOR FREE FLYER. WRITE TO: 

si v -raw VA ZIP -r ill t 
box AF Carmichael, Ca. 95608 
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Only 

53095 
20 -WATT 
STEREO 
AM -FM- 

MULTIPLEX 

20 -waft Solid State Amplified WITH GLASS All Solid State, Printed circuitry 
Slide Rule Dial ESCUTCHEON 
All Purpose, All Family System) 

The most unusual 111 -FI stereo buy of 1974. A unit that 
has so many unique and different functions, makes it 
the finest system of its kind at the usual Poly Pak econ- 
omy prices. Features: built -in FM antenna, record player 
jacks on aeparate panel. Another external panel consists 
of provisions for ight" d "left" speaker jacks, for 

external FM ground, jacks for connecting a tape record- 
er to radio tuner or phono of systems to record. Lower 
inputs for connecting tape deck that will play back thru 
the internal amplifier for systems, Includes red indica- 
tor on front panel for STEREO indicator. Another jack 
for plugging in a pair of stereo headphones. 

Has the following c trolo on front panel. FROND- 
STEREO-AM-FM, MONO, FM STEREO. TAPE, master 

control 
switch. LOUDNESS, BALANCE, TREBLE, BASS 

controls, with power ON -OFF rocker switch. Designed 
for all audio- philea to 

a 
as wall unit in DEN or 

FAMILY ROOM, or control it by easy chair in family 
room, or for those who wish to design their own con- 
sole or modular system. With 6 It. 115 VAC cord and 
Plug. Only 13 x 7 x 31/y. plus diagram. Shpg. wt. 3 Ibe. 
With knobs. 

60 -WATT AM -FM- MULTIPLEX 
,ame as shove ex eeé 

amplifier heavy-duty stereo $59.95 
swa . . . . $59.95 

Sr 

2 for $19.95 
Same as item I1 except 

reject. parts may be missing. 

60 -WATT STEREO ¡NFLAT R- 
HIGH FIDELITY Wall "Slim- Line" Tepe! 

AMPLIFIER Tape, Record Player, PA 
A Musical Instruments! 

The most amazing aualo offer for the hi -fi -ers. PA men, 
and an ideal unit for the family den, or any room in the 
house, office, etc. Comes complete with hookup, es- 
cutcheon, and knobs. 5 separate controls: LOUDNESS, 
BALANCE, TREBLE, BASS, circuits switch for PHONO, 
TUNER, TAPE, MIKE, AUX. 3 switches for SCRATCH 
FILTER. RUMBLE FILTER, and POWER "ON -OFF" with 
built -in lite, 4- output transistors, each 30 setts. Sepa- 
rate accessory mounting panel for 4 speaker attach- 

[, mike and musical instrument jack, tape, tuner, 
and power jacks. 6 -ft. cords t for 115VAC, 60 cycles. 
Measures only 13 x 7 x 3 ". Wt. 3 lbs. With attractive 
multi -color escutcheon. Made by leading US maker, 

20- 20,000 Cycles Rasp 4- 1 Spkr. Systems) 

u 

INDUSTRIAL SPEED CONTROL $4.95 
A $30 item from Xerox) 

hat controls home, s hop and industrial lighting 

\ 

t oo ! A 

very ab ora ta for controlling many 

and electronic devices. Easily c ° 1Iee electric 

drills, brush type motors, 116vac, rated at 1100 
dimming 

heavy-duty aluminum case. 3 x 2s /4 2. ith diagram 

and hooku ps. 

"TACHOMETER" 2 for $13. 

STYLE SPEAKER il $7.50 
Flush mount anywhere in your car, truck . . for !haw 
and office too, R -V, boat, etc. With 8-oz. ceramic mag- 
net 15 watts, 8 ohms v.c., 4" round speaker in hi- 
impact ABS heat resistant plastic case. 

20 -WATT STEREO AMP 
Featuring solid state circuitry throughout, with printed 
circuit construction. 10 watts "peak" audio power per 
channel.. Handsome walnut veneer grain with chrome 
trim escutcheon. With provisions for separate escutch- 
eon mounting items as STEREO HEADPHONES, TREBLE, 
BASS, BALANCE, VOLUME controls, separate PHONO 
AND AIIXILLIARY with separate OFF -ON POWER 
switches. Chassis size 111 /z x 3 x 2". Separate rear 
plate has right and left speaker phono type jacks, with 
convenience power outlet for tape of phono and Auxil- 
liary Inputs, for using amplifier with tape decks, and 
other equipment. Separate external cables for stereo 
phono connections, 6 -ft. power cord, separate ON -OFF 
light indicator, and automatic turntable power plug, 
with handsome set of knnhs. Wt. 2 lbs. 

RCA TYPE 
TRANSISTOR 

ARRAYS 

$1.50 
Choose any 
3 for S3, 

CA3028 
CA3045 
CA3054 
CA3082 

Braus Ne. OVER 1.000,000 -PC INVENTORY !NVVENT 

J1 Inflation -FGh ti ng v 3 

ECONOMY /P RICES etorY Marked 4lydc h, t,lu s ,her . , -.q, ,a ((.1.,-, u Rl.l'. TYPO Sale 567430 5187400 524 SN7432 SN7401 ,24 SN7437 SN7402 .24 SN7438 SN7403 ,24 SN7440 SN7404 .27 SN7441 SN7405 ,24 SN7442 SN7406 .79 SN7443 SN7407 .48 SN7444 SN7408 ,27 SN7445 SN7409 .27 SN7446 SN7410 ,24 SN7447 SN7411 .31 SN7448 SN7412 ,55 SN7450 SN7413 .89 5147451 SN7414 2.25 SN7453 SN7415 .45 SN7454 SN7416 ,45 SN7455 SN7417 .50 SN7460 SN7421 .50 SN7461 SN7422 .29 SN7462 SN7423 .32 SN7464 SN7425 .35 SN7465 SN7426 .31 SN7470 SN7427 .35 SN7471 

.24 

.28 
.45 
.49 
.24 

1.19 
1.02 
1.19 
1.25 
1.19 
1.39 
1.39 
1.45 
.27 
.28 
.28 
.39 
.28 
.26 
.26 
.39 
.39 
.39 
.49 
.55 

SN7472 .42 
SN7473 .52 
SN7474 .39 
SN7475 .91 
SN7476 .52 
SN7478 .79 
SN7480 .59 
SN7481 1.25 
SN7482 .99 
SN7483 1.19 
SN7485 2.50 
SN7488 .49 
SN7489 3.19 
SN7490 1.19 
SN7491 1.35 
SN7492 .99 
SN7493 .99 
SN7494 1.05 
SN7495 .99 
SN7496 ,99 
5N74100 1.55 
SN74104 1.25 
SN74105 .95 
SN74106 95 

35 WATT AUDIO E $3.98 
AMPLIFIER BASIC 2 for $7 
For Clas, All use. Basic includes: Signetic 
54030 transistor high power driver TO -5 
"IC ", with a pair of complimentary :35- 
w tt plastic transistors, i.e. 2N5296 non 
and 256109 pop. With schematics, printed 
circuit and parta board layouts. 

NATIONAL Buy any 3 - Take 10% 
(A) TO-5.1)6, 

LINEAR OP AMPS or mini Dip 
LM-300 POS V.R. (super 723) TO -S ..$ .81 
LM -301 Hi- performance op amp (A) ... .39 
LM -302 Voltage follower TO.S 81 
LM -304 Neg. volt. Reg. TO -5 .1.15 
LM -305 Pos, Voltage Reg. TO-5 95 
LM -307 Super 741 op amp (A) 39 
LM -308 Hi-C1 let type op amp TO-5 .... 1 09 
LM -30914 5V Volt- Regulator TO -5 1 O5 
LM -309K sV Volt. -Reg. 1 Amp TO-3 ... 1 65 
LM -310 Voltage- Follower TO -5 1 25 
LM -311 Hi -serf. Volt. Comp. (A) 1 09 
LM -318 Prec. HI -Speed DIP 1 95 
LM -319 HI -speed Dual Comp. DIP . 1 50 
LM -320 MINUS 5. 12 or 24V V.R. TO -3 1 50 
LM -322 Prec. Timer 1.75 
LM -324 Quad 14.741s in DIP) 2.19 
LM -339 Quad Comparator. DIP 1.75 
LM -340 Pos. V.R. TO3 -1 -Amp 5, 6, 12, 

15, 18. 24V 
LM350 Dual Perlpherar Driver DIP 

CJ LM -370 AGC Squelch op amp. TO-5 .. 
LM -371 R -F, I.F, op amp 
LM -373 AM -FM SSB I.A.D. TO-5 
LM374 AM -FM SS IVAD TO -S 

U LM -376 Pos. V. Reg. 
LM -377 Dual 2 -watt audio amp 

C 1M -380 600esW LM -380. mini DIP , . 

LM -381 Low noise dual pro amp DIP . . 

LM -382 Low noise dual pre amp DIP 
LM -703 RF -IF amp. TO-5 
LM -703M RF1F, op amp. mini DIP 
LM -709 Operational amplifier (A) 
LM -710 Differential amplifier (A) 
LM -711 Dual Differential Amp (AI 
LM -723 Voltage Regulator (Al 
LM -725 Instrument Op Amp 
LM -733 Differential Video 
LM -741 Freq. Comp. 709 (Al 
LM -741CV Mini DIP 741C 
LM -747 Dual 741 (A) 

2.95 
.69 

1.50 
1 25 
3 50 
3 50 

.65 
2 69 
1.69 
1.69 
1.89 

59 
S1 
36 
45 
38 
69 
69 

1 75 
41 
41 
89 

LM -748 Freq. adjustable 741C (A) .... .41 
O LM -1303 Stereo ore amp DIP 91 
[1 LM -1304 FM Stereo Multiplexer 1 25 

1M -1307 FM Multi. Stereo Dem. DIP 
- 

. 91 
LM -1458 Dual 741's mint DIP., TO-5 . 63 

C LM -1496 Modulator, Demodulator .... 1 00 
LM -3028 Differential Ht /It amp 1 50 
LM -3900 Quad "current mirror" amp 95 
LM -4250C Programable op amp 2 50 
LM -75451 Dual peripheral driver 44 

Q LM -75453 Dual peripheral driver .. .. 44 
E LM- 75491 Quad seg. driver, LED (PIP) ... 1 65 

LM -75492 Hex digit driver, 25oma, DIP 1 85 

16.95 

KRONOS WITH "TIME BASE "* 
M' 

NEW 

$39 T FOR Yw Clock 1974! 
less time -base' 

With TIME BASE 6554.951 

Cabinet is 
6" s 51/2" x 6 ". 

CHOOSE 
YOUR READOUT 
Li Type LED Chirac. 
Li KR -101 MAN -3 .12 

KR -103 MAN -4 .19 
G KR -105 707f .33 

KR -106 7041 .33 
KR -107 SLA1t Red .33 
KR -108 SLA -1t Green.33 

Scientific Devices introduces the new any LED Mr nos 

digital clock. That's right, you can choose the "ALL- 
LEI)" Man -1, Man -3, and Man -4, and the new reflective 
bar types with the larger digits, at only one Price, 

$39. This is Scientific Device first! We even hay. 

the GREEN LED readouts at a slightly extra cost. We 

have more . for $19.95 we have available as an 

extra n 
all-purpose 

,allll-dutyvunit. 
For 
your clock, 

'and 
making it an 

activity. This 'TIME BASE" is the simplest 
on the market today with the help of one of the largest 

time base manufacturers for the famous digital wrist 
watches. Therefore, current drain is negligible, not like 

other cumbersome types. It's easy to construct, easy 

to slip into the Kronos of your choice 
s 

and connect 
easy 

easy instructions. Its overall 
to construct. The kit is complete with 

simple 
famous black - 

and -white TEN -TEC cabinet, plus all accessories with 
booklets. Features include 3 setting controls, 1 -hour 

second, 1- minute per second, and hold button. 
per 

R100 series is a Scientific Device exclusive! 

(msRIBBON BUIE 
oti 

Év 

100 

12 or t "MAN" LED readouts are "all LEDs" 

24 -hr but the Litronix 707 and Opcoa SLA -1, 

clock like the MAN -1. are of the reflective 
bar segment technique, the 704 is the 
reflective bar version of the MAN -4. 

Now two clocks in One! 
For 12VDC. SIOVAC! 
Now adaptable to boats, 
planes St cars too! 
One price for any LED! 
The only clock of its 
kind in USA today! 
Compare and see! 

CRYSTANY L 
j1IRON054E FOR A 

$19.95 tat, 
Includes preciaië 

board d 

aecesb' e;1 with info. 

SN74107 .49 
SN74108 .95 
SN74112 .95 
SN74113 .95 
SN74114 .95 
SN74121 .59 
SN74122 .55 
SN74123 1.09 
SN74125 .65 
SN74126 .89 
SN74139 1.25 
SN74140 2.50 
SN74141 1.19 
SN74145 1.19 
SN74148 2.95 
SN74150 1.19 
SN74151 .99 
SN74153 1.39 
SN74154 1.69 
SN74155 1.29 
SN74156 1.45 
SN74157 1.45 
SN74158 1.45 
SN74160 1.85 

I1111 

15, 

R+ lO0- 
rae25% 

5574161 1.59 
SN741163 1.75 
5N741164 2.85 
SN741.65 2.85 

O S117416 185 
SN74353 1.85 
S574114 2.25 
SN74375 1.99 
SN74I r7 1.25 SN745f0 1.10 
55741u1í 3.95 SN7' :. 
SN7441. 

11 

5 
2 

21.34 
05 

SN7411 7 2.34 
S01741. 2 1.59 
SN741!3 1.59 
SN74154 1.89 
SN74155 110 
SN74121 1..20 
S11741 1.10 
SN74141 t 2.45 SN7419) 2.45 
SN742C) 8.95 

IC'S FOR EXPERIMENTERS 
I Factory Marked! I,í.00 

SN7490 for 
SN74107 I: for $1$1. 
SN74121 l'. for $t 
SN74123 for Si. . 
SN74150. for $1, 
SN74154 for 51. SN7418I. : for St. 
SN74189 5 for St. SN74192. for S1. 5N74í93. ' for $1. 

Inch/don ifs to, 
d,.l 

gowd, 
ejects 8 he let It, ho knows at !hear , -Ices! 

Money Back Gua 

SN7400.. 20 for 51. SN7404.. 20 for $1. SN7413.. S for $1, SN7441.. 5 for $1. SN7442.. 5 for $1. SN7444.. 5 for $1. SN7445.. 5 for $1. SN7446, . S for $1. SN7447.. S for $1, SN7448.. 5 for 51. 
SN7472.. 10 for $1. SN7473.. 10 for $1. SN7474.. 10 for $1. SN7475.. 5 for $1, 

Removed from nee .-qui - 

entl Includes a,pular 
2N174 'doorknob' 
lur TO -36. germ rntum. 

3 far $3 $1.49 PNP. 160 watts WHO 
HIGH POWER ri0V, 15 amps. 40 le. For 

ignition. 
, ttert 

high pone, 
use ed n.- TRANSISTOR on 

WITH HEAT SINK heat sink 5cx 2' _ -. 11,4 ". 

LINEAR 
croar 

531 HI slew rate op -amp (TO -5) . 

532 Micro power 741 (TO -5) 
533 Micro power 709 (TO -S) 
536 FET Input op amp (TO -5) 
550 Precision 723 voltage reg. (DIP 
555 Timer 2 u Seconds to 1 -hr. (Al 
556 5 Times faster than 741C 
558 Dual 741 (DIP) 
560 Phase lock loops (DIP) 
561 Phase lock loops (DIP) ... 
562 Phase lock loops (DIP) ... 
565 Phase lock loops (A) ... . 

586 Function gene (TOS) .... 
567 Tone deco.er (A) 
702C Hi- grain. DC amp ITO -S) .. 
704 TV sound IF system 
711C Dual diff. comp (A) 
723C Voltage regulator (Al 
741CV Freq. comp 709 (Mini PIP). 
748C Free. adi. 741C (A) 
753 Gain Block 
739 -739 Dual stereo preamp 
741 -741 Dual 741C (TO -5) 
ULN2300M Op amp with SCR ... 
CA3065 Video Audis system 
RC4195 Dual 15V Tracking V.R. . 

El 4136 Quad 741's (DIP) 
RC -2556 Dual 555's 
TVR -2000 Super 723. TO.S 

BRAND NEW LOWEST PRICES 

BUY ANY 3 - TAKE 10% 
(A! TO -5 or DIP 

GENERAL ELECTRIC 3 -WATT 
AUDIO AMP 3 FOR 56.00 U 52.50 

Delivers 34.i watts continuous. 10 watts peas. With 
heat inks: m u-minr si 3/4,0,0/2". 9 tu :tOV sup- 
ply. High _sensitivity. hxtm6ohms 

$2.50 
2.50 
2.50 
2.95 
1.17 
1.25 
2.10 
1.00 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 

.49 
1.50 
.33 
.69 
.44 
.44 

1.7s 
1.98 
.89 

1.00 
1.00 
2.50 
2.50 
2.25 
1.00 

Mfge's Type Watts Sale 
SANKEN HYBRID D 51 -101sí 10 :188.95 AUDIO POWER AMPS 51-1o50E 50 29.95 

Used extensively in hi -fi systems, tape decks, F?! tun - 

pslness , r ers, record players, stereo components, musical nstru- 
a rears of B° 111 ants, P,A., etc. All mplifiers, flat within 1'u d7 from 

tNT[O Bask 1111`11' ha to 100,000. Each unit properly heat -linked with 
1 Mowe heavy -duty connecting tie lug connections. : mgle- 

10 
YGUARANTEES 

ended pushpull output. Power supply required 2íM10. 
mY! Output to S ohms. Order by Stock Nn. 

2a-rears T 
PRICES LOyyEST CLOCK CHIPS ON A "DIP" WITH DATA SLEETS 

48 HR E 
L iw MM5311 6 -digit 28 -Pin .. . $7.71 

RVIC as MM5312 4 -digit 24 -Pin .... 7.77 
SE $7.77 MM5313 6 -digit 28 -Pin .... 7.77 

El MM5314 6 -digit 24 -Pin . 7.77 
MM5316 4 -digit 40 -Pin, Alarm 9.95 

-"MEMORY 
i 1 LANE" Buy Any 3 _ Take 10% 

PLASTIC VOLTAGE 
REGULATORS ` 
L -129 SV 600nra$2.10 71113111. 1:kage L -130 12V 500ma 2.10 

1101 ID L-131 ISV 460ma 2.10 Buy 3 - TO 10, 
1103 2.56 Bit RAM MOS $2.50 Terms: arid postage Rated: net :40 2513 1024 Bit RAM MOS . 

2516 Character Gen, ROM 2,55 Orders: Wakefield, Mass. (61 l -an_, 
Character Gen. ROM 12,50 Retail: Carmine St., K'xke Feld. "lass. 

7489 64 Bit RAM 12.50 toff Water Street) C.O.D.'S MAY BE P111ì`. ED 

D 20c CATALOG Fiber Optics, 'ICs'. Serni's Parts 8225 Programmable 
ROM - ' 

2.95 
MM5220Prerylt cad & write RAM 2.95 MINIMUM ORDER - $4.00 
MMS26010 Programmable Rof 2,g$ MM52622048 Bit RAM ....... 6.50 MM5203 Er 

Bit RAM , , 

aceab e PROM ' 
7.55 

.37.50 P.O.BO% 942R. LYNN FIELD,MASS. 61940 
POLY PAK!I á Ir 

Circle 104 on reader service card 113 
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FLYBACK checker, scope adaptor. Easy to 
operate. Removal from circuit not necessary. 
$10.95 post paid. E.P. ELECTRONICS, 17 East 
El Vado, Tucson, AZ 85706 

BUILD A 'SPACE -AGE -- TV CAMERAI! 
010 .5 KNON SOL ID-S TATE CAMERA IN KI T FORM, 
Aise e.a,leue I.,,ary essessiled a 

veste., 

Idael I., .M,.Mrs, e.d.s,ry, Noces., oc. 

iiieeÌ. b.Md L.Ìvi 
eÌ , I Isle d I, Gw, 

C.-1,Nl, se1<",aend Can.e.,s,.eyTV r se, . A, .dil,al,es c Eeq,odelle- 
e.MV n al 

$ta9M.1. 
d 
P P 

KI.1,AA 
A 

,, DS.A 

Eeseda (lets .,d,.m Nin $116.95,. o,e 
s.0, ..ns -nd d-,s.l.....d.ue. -P910fM a Willi for cATA406...aEAL 402-9117177I 

x 53.111 ATV Refwa/'Qh DAKOTA city IiM. 6/131 

LIQUID crystal digital wristwatch display. 
Includes instructions for building your own. 
Identical display used in high -priced wrist- 
watches. Could also be used in projects re- 
quiring 4 -digit display. $9.95 each. Limited 
quantity. TRICOUNTRY WINSLOW, Box 5885, 
Grand Central Station, New York, NY 10017 

FREE performance improvement through 
technology advance. Our superior 1/4W, 5 %, 
carbon film resistors offer you higher sta- 
bility and lower noise at carbon composi- 
tion prices. Order any standard values, 10 
ohms to 1M ohm, at 31/2c each. 100 any 
single value -$2.49. 10 each of the 61 stand- 
ard values in convenient benchtop file, in- 
dexed by value -$19,95. Orders over $22 
deduct 10 %; over $50, 20 %. Include 50c 
postage and handling. SUSSEX TECHNICAL 
PRODUCTS Box 146, Andover, NY 07821 
ELECTRONIC test instrument catalog - 160 
illustrated pages list over 5000 new, used 
and reconditioned test instruments - 600 
manuafcturers. Send $2.50 refundable with 
first purchase. TUCKER ELECTRONICS, 
P.O.B. 1050R, Garland, Texas 75040. 
LEARN design techniques. Electronics 
Monthly Newsletter. Digital, linear construc- 
tion projects, design theory and procedures. 
Sample copy $1.00. VALLEY WEST, Box 
2119 -A, Sunnyvale, CA 94087 

SLA -37 segment LED readouts 
.77" numbers. 45 Ma /seg., red 
or yellow $5.50 

MINIATURE TRIM POTS 

5K, 10K, 20K, 25K, 50K, 100K, 
$.75 3/52.00 

MULTI -TURN TRIM POTS 
Similar to Bourns 3010 style 
44"x %'x1 
50, 100, 500, 2000, 5000, 
10,000 ohms. 
$1.50 ea. 3/54.00 
PRINTED CIRCUIT BOARD 
41/2" x 61/2" single sided fiber 
glass board, 34" thick, unetched 
$.40 ea. 5/$1.75 

NIXIE TUBES 
Similar to Raytheon 8650 
tubes, with socket and data 
sheet $2.25 3/56.00 

FPA- 711 -THESE PHOTO DIODE AR- 
RAYS ARE USED TO READ SEVEN 
LEVEL TAPE, 100 ma SPACING $5.95 

VERIPAX PC BOARD 
This board is a; (e" single sided 
paper epoxy board, 4%2 "x6':2" 
(standard veripax), DRILLED and 
ETCHED which will hold up to 
21 single 14 pin IC's or 8, 16 
or 151 DIP IC's with busses for 
power supply connections. Is 
also etched for 22 pin connec- 
tor. $5 25 

FLV 100 VISIBLE LED $.50 
ME-4 IR LED $,40 
MCD -2 OPTO -ISOL $,90 
GREEN GAP OSL -16 LED $.60 
RED GAP OSL -3 LED $.40 
14 PIN DIP SOCKETS $.40 
10 WATT ZENERS 
3.9, 4.7 OR 5.6 V $.75 EA. 
4 WATT ZENERS 

3.9, 5.6, 6.8 OR 12 V $,30 EA. 

Si icon Power Rectifiers 
PRV lA 3A 12A 50A 

100 .06 .11 .30 .80 
200 .07 .16 .35 
400 .09 .20 .50 
600 .11 .25 .70 
800 .15 .35 .90 
000 .20 .45 1.10 2.60 

1.15 
1.40 
1.80 
2.20 

REGULATED MODULAR 
POWER SUPPLIES 

-15VDC AT 100 ma, 

I15VAC INPUT $19.95 
5VDC AT 1A, 115VAC 
INPUT $19.95 

IN 4148 14/51.00 

TRANSISTOR SPECIALS 
2N256 PNP GE TO-3 $ ,50 
2N404 PNP GE TO-5 4/$1.00 
2N1137B PNP GE TO-3 $ .95 
2N1016A NPN Si TO-82 $1.95 
2N2226 NPN Si TO-82 $2.50 

C/MOS (DIODE CLAMPED) 
74C 02 $ .75 
74C 10 s .65 
74C 157 $2.15 
74C 165 $3.50 

MPS3393 NPN Si TO-92 4/$1.00 CD 4002 $ .65 
2N3866 NPN Si TO-5 
2N2369 NPN Si TO-18 

$ .75 
5$1.00 

CD 409 
CD 4010 ;1.65 

2N3767 NPN Si TO-66 $ .70 CD 4011 s .65 
2N2222 NPN Si TO-18 5 $1.00 
2N3055 NPN Si 10-3 $1.00 CD 4013 $1.60 
2N5296 NPN Si TO-220 $ .50 CD 4016 $1.50 
2N6109 PNP Si TO-220 
2N4898 PNP Si TO-66 

$ .55 
$ .60 

CD 4022 
CD 4023 

2.25 
;2.65 

M12252 NPN Si TO-66 .............$ .90 CD 4025 $1.50 
2N3638 NPN Si TO-5 5/$1.00 CD 4027 $1.35 
2N2218A NPN Si TO-5 4/$1.00 CD 4030 $ .65 

CAPACITORS MAN 1, RED OR YELLOW Full Wave Bridges 
6V 30UF TANT 5'$1 LED READOUT $3.25 

PRV 2A 6A 20V 4.7ÚF TANT 5/$1 MAN 3 LED 
12V 1OUF ELECT 5/$1 READOUTS $1.751200 .95 1.25 
50V 100ÚF ELECT $.40 MAN 4 LED 11400 1.15 1.50 
25V 30UF ELECT ....4 /$1.00 READOUTS $2.50,500 1.35 1.75 
1103 1024 bit RAM $6.25 
NEC 6003 2048 bit RAM $9.50 
1101 256 bit RAM $2.75 
8225 64 bit -write RAM $2.75 
8223 -PROGRAMMABLE 
ROM $6.25 
Conductive Elastometer low 
profile calculator keyboard. A 
23/4" x 31/4" x 1/2" flex key. 
195K -6 keyboard having 0.9,4, 
+, -, >., 4-, _, K +C buttons 
with off, on switch. $6.00 

TTL IC SERIES 
74L00- .50 7475- .80 
7400- .21 7476- .47 
7401- .21 7480- .65 
7402- .21 7483 -1.10 
7403- .21 7485 -1.50 
7404- .23 7486- .48 
7405- .22 7489 -3.00 
7406- .43 7490- .83 
7407- .50 7491 -1.30 
7408- .24 7492- .85 
7410- .21 7493- .85 
7411- .30 7495- .99 
7412- .45 7496- .95 
7413- .85 8220 -1.50 
7416- .45 74107- .50 
7417- .45 74121- .85 
7420- .21 74123 -1.00 
7426- .30 74125 -1.40 
7427- .55 74126 -1.40 
7430- .24 74150 -1.15 
7432- .30 74151- .95 
7437- .44 74153 -1.10 
7438- .50 74154 -1.65 
7440- .21 74157 -1.25 
7441 -1.05 74163 -1.60 
7442 -1.00 74164 -2.0b 
7445 -1.10 74165 -2.05 
7446 -1.25 74173 -1.80 
7447 -1.25 74176 -1.80 
7448 -1.25 74181 -3.95 
7450- .24 74192 -1.50 
7472- .40 74193 -1.45 
7473- .48 74195 -1.00 
7474- .48 75491 -1.10 

Similar to MC-le-Voltage 
controlled oscillator, as fea- 
tured in Oct. 73 P.E. they have 
sine, square and triangular out - 

Terms: FOB Cambridge, Mass. Send puts good to )MHz. Two of 
Check or Money Order. Include them can be used to make an 
Postage. Minimum Order $3.00. FM generator $5.95 

Send 20c for our catalog featuring Transistors and Rectifiers; 
325 Elm St., Cambridge, Mass. 

IP.O. BOX 74D 
SOMERVILLE, MASS. 02143 TEL. 1617) 547 -4005 

SOLID STATE SALES 

5311 - CLOCK CHIP 6 DIGIT BCD 
HOLD COUNT, OUTPUT STROBE $5.50 
5314 - CLOCK CHIP 6 DIGIT HOLD 
COUNT, OUTPUT STROBE $5.50 
5316 - ALARM CLOCK CHIP 512.50 
2513 - 64x7x5 
CHARACTER GEN. $11.50 
2516 - 64x6x8 STATIC 
CHARACTER GEN. $11.50 

SANKEN AUDIO POWER AMPS 
Si 1010 Y 10 WATTS $ 7.95 
Si 1025 E 25 WATTS $18.88 
Si 1050 E 50 WATTS $29.95 
T 73 N-FE $50 
2N4891 U1T $50 
ER900 TRIGGER DIODES 4/$1.00 

LINEAR CIRCUITS 
LM 309K 5V lA REGULATOR $1.65 
723 -40 +40V REGULATOR $ .65 
5, 12, 15, 18, 24V 
POS. REG. (TO.220) $1.75 
LM 320 -5 or -15 V REG. $1.75 
LM 376 -V to 37V POS REG. $1.25 
741A or 741C OP. AMP. S .41 
301/748 - Hi Per. Op. Amp. S .41 

101 OPER. AMP. HI PERFORM. S .75 
LM 308 Oper. Amp., Low Power $1.15 
747 -DUAL 741 S .85 
536 -FET INPUT OPER. AMP. $2.90 
537- PRECISION OP AMP. $2.50 
LM 3900 -QUAD OP. AMP 5 .63 
LM 324 -QUAD 741 $2.20 
560 -PHASE LOCK LOOP S2.95 
561 -PHASE LOCK LOOP 52.95 
565 -PHASE LOCK LOOP $2.95 
567 -TONE DECODER 52.95 
703 -RF -IF AMP. S .55 
LM370 -AGC SQUEICH AMP. $1.15 
555 -2 us - 2 HR. TIMER $1.20 
3822 -TRANSISTOR ARRAY S .95 
LM 380-2w AUDIO AMP. $1.65 
LM 377 -2W Stereo Audio Amp $3.25 
LM 381 -STEREO PREAMP $1.75 
LM 382 -DUAL AUDIO PREAMP $1.95 
LM 311 -HI PER. COMPARATOR $ .95 
LM 319 -Dual Hi Speed Comp. $1.50 
LM 339 -QUAD COMPARATOR . $1.95 

TRIACS SCR'S 

PRV lA 10A 25A 1.5A 6A 35 

100 .40 .70 1.30 .40 .50 1.20 

200 .70 1.10 1.75 .60 .70 1.60 

400 1.10 1.60 2.60 1.00 .20 2.20 
600 1.70 2.30 3.00 3.00 

RELIABLE 

EAST COAST SEMICONDUCTOR 

PRODUCTS 

COMPUTERS! you can build one. large or 
small Construction manual $3.00. DIGITRON- 
ICS CO., 667 East 1700 South, Orem, UT 
84057 
AUTORANGING DMM, deluxe vom's, logic 
probes and more. Lowest prices. Free cat- 
alog. ELECTRO INDUSTRIES, 4201 Irving 
Park Road, Chicago, IL 60641 

RECEIVER -TRANSMITTER 
R- 392 /URR RECEIVER: 
High performance, rugged, 
32 Bands; 500 KHZ thru 32 
MHZ continuous. Mechan- 
ical counter type digital 
readout to 300 HZ. Separ- 
ate Megacycles and Kilo- 
cycles tuning. Triple 
conversion lower eight 

bands, double conversion all others. Built in crystal 
calibrator, squelch, RF gain, audio gain, antenna 
tuning, BFO, variable selectivity 8, 4, 2 KHZ. Requires 
22.30 VDC 3 Amps. Size: 111/2x1414x11 ". Wt.: 52 
lbs. Shpg. Wt.: 65 lbs. 
Used, Reparable: $125.00 Used, Checked: $195.00 
T- 195/GRC -19 TRANSMITTER: 1.5 - 20 MHZ, 
10 Bands. Freq. stability 0.03% plus 1000 HZ. 
Manual or automatic tuning. CW, voice, or FSK 
operation. Power output: 50 Ohm antenna; 1.5 - 
12 MHZ 100 watts, 12 - 16 MHZ 90 watts, 16 - 
20 MHZ 80 watts. Input voltage required: 22 - 
30 VDC 42 Amps maximum, standby 9 amps. Size: 
1117x141 /4x22 ". Wt.: 122 lbs.; Shpg. Wt.: 150 lbs. 
Price: Used - Complete Reparable: $89.50 
MT-851 MOUNTING BASE for R -392 87-91.9550. 
Shpg. Wt.: 60 lbs. $10.00 
CX -1599 CABLE, connects R.392 to T -195 - 
10" length: $6.95 
BATTERY CABLE for T -195 w /Plug: $4.95 
AN GRC -19 MANUAL: $8.50 
T -195 Maintenance MANUAL: $7.50 
COMBINATION OFFER: Reparable R -392, T -195, 
MT -851, CX -1599. T -195 Battery Cable: Special Price. 
Complete: $200.00 
Prices FOB. Lima. O. Send for Free Catalog: Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Ro, 1105 LIMA, OHIO 45502 

GIANT 126 page Canadian surplus catalog. 
$1.00. ETCO ELECTRONICS, Dept. RE, Box 
741, Montreal, Canada 
NEW Canadian Magazine, "Electronics Work- 
shop", $5.00 yearly, sample $1.00. ETHCO, 
Box 741 "A ", Montreal 
SURPRISE! Build inexpensively, the most 
unusual test instruments, futuristic gadgets 
using numerical readouts! Catalogue freel 
GBS, Box 1008, Greenbank, WA 24944 
WHOLESALE, scanners, CB /SSB /AM, crys- 
tals, directories. Catalog 25c. G- ENTER- 
PRISES, Box 461R, Clearfield, UT 84015. 

PRINTED CIRCUIT TECHNIQUES 

FOR THE HOBBYIST bz öet 
cutting cleaning drilling layout O O 
SUSPENSION ETCHING 

00 
TRUMBULL 

813 BALRA DR., EL CERRITO, CA 
1 94530 

O 
O 

O 
O 
O 

DIGITAL electronics! Complete schematics, 
parts lists, theories- Discrete Component 
Digital Clock, $3.00. Increase technical com- 
petence, hobby skills -Complete course in 
Digital Electronics is highly effective, $10.00. 
Free literature. DYNASIGN, Box 60R2, Way- 
land, MA 01778 

A NEW INSTRUMENT TO USE WITH SOUR SCOPE 

MULTITRACER 
Ihr *,te. yen. pensent Os, oorre ner 
Res,slors. Capac,lo,s, Transi o.ters. Dmaes 
Trasesto,s, Tenon. Tng,slo's. ,,,"si Se,n,Cnn 
Remises. IC'S. etc AIN, si,ows contemple. on 

amassa un go /ro en cher As Complet. ali 
grants and ,nsbn<bons Nn ,nt.,nal u 

<.nurecbons Fen ,,.ed,mn o, s,nall producüue 
for in,bb.,sl. e.Penn,eler, eng,nee, 

or "Sam 
ONLY 119.95 -CHECK OR MONEY 00011 
WAY PAY MORE' 

BOX 14. LESCO ELECTRONICS. SCOKIE. ILL. 60016 

DIGITAL, Analog Electronics. Theory, design, 
construction. Wide variety of topics. Lots of 
circuit ideas. All projects tested. Send $1.00 
for complete information and sample monthly 
issue. SYNTEC CORP., P.O. BOX K, Belling- 
ham, WA 98225 
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A 

CD4023 .53 

CD4025 .55 

CD4027 1.35 

CD4030 .95 

CD4035 2.85 

J 

1.75 

4.95 

3.95 

2.75 

4.95 

r INTERNATIONAL ELECTRONICS UNLIMITED 
DIGITAL INTEGRATED CIRCUITS 

Ea. 
7400 $ .19 
7401 .19 
7402 .19 
7403 .19 
7404 .22 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7413 
7415 
7416 
7417 
7420 
7422 
7423 
7425 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7445 
7446 
7448 

.22 

.39 

.39 

.25 

.25 

.19 

.29 

.79 

.39 

.39 

.39 

.19 

.29 

.33 

.39 

.29 

.35 

.22 

.29 

.45 

.39 

.19 
1.09 
.99 
.99 
99 
.99 

1.15 

74L00 .33 
74L02 .33 
74103 .33 
74104 .33 
74106 .33 
74110 .33 
74120 .33 
741.30 .33 74185 
74142 1.69 74186 

HIGH SPEED TTL 
74H00 .33 
74H01 .33 
74H04 .33 
74H08 .33 
74H10 .33 
74H11 .33 
74H20 .33 

8000 SERIES TTL 
8091 .59 8214 
8092 .59 8220 
8095 1.39 
8121 .89 
8123 1.59 
8130 2.19 
8200 2.59 
8210 3.49 8810 

Ea. 
7447 $1.15 
7448 1.22 
7450 .24 
7451 .27 
7453 .27 
7454 .39 
7460 .19 
7464 .39 
7465 .39 
7472 .36 
7473 .43 
7474 .4 
7475 .75 
7476 .47 
7483 1.11 
7485 1.39 
7486 .44 
7489 2.75 
7490 .76 
7491 1.29 
7492 .79 
7493 .79 
7494 .89 
7495 .89 
7496 .89 
74100 1.65 
74105 .49 
74107 .49 
74121 .57 
74122 .53 
74123 .99 
74125 .69 
74126 .79 

74L51 .33 
74L55 .33 
74L71 .33 
74L72 .49 
74173 .69 
741.74 .69 
74L78 .79 

1.25 
.69 

74H21 .33 
74H22 .33 
74H30 .33 
74H40 .33 
74H50 .33 
74H52 .33 
74H53 .39 

1.69 
1.69 

8230 2.59 
8520 1.29 
8551 1.65 
8552 2.49 
8554 2.49 

.79 

LOW POWER TTL 

74141 
74145 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74161 
74163 
74164 
74165 
74166 
74173 
74176 
74177 
74180 
74181 
74182 
74184 
74185 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74200 

Ea. 
$1.23 
1.15 
1.09 

.89 
1.29 
1.59 
1,19 
1.29 
1.29 
1.39 
1.59 
1.89 
1.89 
1.65 
1.65 
1.09 
.99 

1.09 
3.65 
.89 

2.69 
2.19 
1.59 
1.59 
1.49 
1.39 
1.39 
.99 

1.09 
.99 

2.19 
2.19 
7.95 

74190 1.69 
74L91 1.45 
74L93 1.69 
74L95 1.69 
74198 2.79 
741164 2.79 
741165 2.79 

74H55 
74H50 
74H61 
74H62 
74H72 
74H74 
74H76 

8811 
8812 
8822 
8830 
8831 
8836 
8880 

.39 

.39 

.39 

.39 

.49 

.59 

.59 

.69 
1.10 
2.59 
2.59 
2.39 
.49 

1.33 

9000 SERIES TEL 
9002 .39 9309 .89 9601 .99 
9301 1.14 9312 .89 9602 .89 
Please speedy data sheets required with order. Add 
5.50 o, data sheet for terns priced le s than 51.00 each. 

L 
74C00 .39 
74CO2 .55 
74C04 .75 
74C08 .75 
74C30 .65 
74C20 .65 

74C74 1.15 
74C76 1.70 
74C107 1.50 
74C151 2.90 
74C154 3.50 
74C157 2.19 

74C42 2.15 74C160 3.25 
74C73 1.55 74C161 3.25 

74C162 3.25 
74C163 3.25 
74C164 3.50 
74C173 2.90 
74C195 3.00 
80C95 1.50 
80C97 1.50 

4000 SERIES RCA -EOUIVALENT 

10% OFF ON ORDERS OVER $25.00 
.4 

LOGIC PROBE KIT 

Ten nano /sec capability 
Checks TTL & DTL logic 
Dual slope memory 
Internal 5V regulator 

Kit is complete with all necessary 
components, case, probe, complete 
instructions and logic chart. S19.95 

TRANSISTOR GRAB BAG 

PNP & NPN 
Yield 50% + Good 
Good for use as segment drivers 30/$1.00 

CALCULATOR CHIPS 

POWER SUPPLY SPLITTER KIT 

Ground reference for positive & negative 
output from single supply - any DC source to 20V 
Balanced output adjustment 
1 amp- current capability with sink 
increase usefulness of your power supply 

Complete with all components & instructions 34.9E 

18 PIN CALCULATOR KIT 

MM 5736 18 PIN Calc. Chip four function 6 Digit 
A pair of 3 -in -1 PAKS (6 digit) LED NSN 33 
One 75492 HEX Digit driver 

Schematic and instructions included. You suppy} 
switches, keyboard and battery for complete calculate. 

$9.9 i 

3001 L51 (40 -Pin) Add, sabtr., mull. & dry., 12 -dig. 
Data supplied with chip 53.95 ea. 

Data only - Refundable with purchase 1.00 

5002 LSI similar to 5001 exc. des. for battery 
operated - Data supplied with chip 7.95 ea. 

Data only - Refundable with purchase 1.00 

5005 LOI (28 pin) full 4 funct. men. 12 -dig. displ. & 

cale. 7 seg. mltplx. outp. Data suppl. w /chip 8.45 ea. 

Data only - Refundable with purchase 1.00 

MM5736 18 Pin, 6 -dig., add, subte., Inuit., div. 3.95 ea. 

DIGITAL CLOCK CHIPS 

rMM 5311 28 -pin any readout 6 -dig. BCD max 
with spec. sheet 9.95 ea. 

MM 5312 24 -pin any readout 4 digit Ipps output 
BCD max with spec. sheet 6.95 ea. 

MM 5313 28 -pin any readout 6 digit Ipps 
BCD was with spec. sheet 7.95 ea. 

MM 5314 24 -pm LED- Incandescent readout max 
6 -digit with spec. sheet 8.95 ea. 

MM 5316 40 -pin norm. alarm set snooze alarm -timer 
12 or 24.hr. operas. with spec. sheet 12.95 ea. 

CD4001 .55 CD4013 1.20 

CD4009 .85 CD4016 1.25 

CD4010 .85 CD4017 2.95 

CD4011 .55 CD4019 1.35 

CD4012 .55 CD4022 2.75 l 
MEMORIES 

1101 

1103 

5 260 

489 

8221 

256 bit RAM MOS 

1024 bit RAM MOS 

1024 bit RAM Low Power 

b4 bit RAM TTL 

Programmable ROM 

1 

LED's 

s'' 108 visible red TO 18 .25 ea. 
Ml 50 Axial leads wicromini dome .25 ea. 5 1.00 
513.35020 Jumbo clear dome visible red .35 ea. 3' 1.00 
51E4 Infra red (invisible) dill. dome .60 ea. 

DISPLAYS 

MANI Red, 7 seg., .270" 52.50 ea. 
MAN2 Red alpha numeric, .32" 4.95 ea. 
MAN3A Red, 7 seg., .127" in line leads .79 ea. 
MAN3M Red, 7 seg., .127" staggered leads 1.15 ea. 
MAN4 Red, 7 seg., .190" 2.15 ea. 
MANS Green, 7 seg., .270" 2.95 ea. 
MAN7 Red, 7 seg., .270" 1.39 ea. 
MAN8 Yellow, 7 seg., .270" 3.95 ea. 
MAN66 75" high direct viewing LED 4.65 ea. 

L2L707 Red, 7 seg., .3" 2.15 ea. 

CMCD2 
MCT2 

OPTO ISOLATORS 

Diodes 

Transistor 

PHASE LOCKED LOOPS 

$1.09 ea. 

.69 ea. 

560 

561 

562 

565 

566 

6' 

Phase Locked Loop 

Phase Locked Loop 

Phase Locked Loop 

Phase Locked Loop 

Function Generator 
Tone Generator 

DIP 2.75 ea. 

DIP 2.75 ea. 

DIP 2.75 ea. 

DIP 2.65 ea. 

MINI DIP 2.75 ea. 

MINI -DIP 2.95 ea. 

r 

araaraaaaa 

14081 659 4773 

LINEAR INTEGRATED CIRCUITS r 
300 l'o, V Reg (super 7231 TO -5 5 .79 a 
301 Hi performance AMP MINI -DIP, TO -5 19a 
102 Voltage Follower TO -5 71 ea 

304 Negative Voltage Regal TO -5 84 ea 

105 Positive Voltage Regal. TO -5 95 ea 
307 Op AMP (super 741) MINI -DIP, TO -S 75 a 
308 Micro Power Op Amp MINI -DIP 1.1e a 
309H 5 V Regulator 200 ma TO -5 1 15 a 
309K 5 V lA Regulator 10.3 1..65 a 
310 Voltage Follower Op Amp TO-5 1.19 a 
311 Hi pert. Volt. Compartr. MINI -DIP, TO -5 1.08 ea 

119 Hi-Speed Dual Compartr. DIP 1 29 a 
320 Neg. Reg. 5.2. 12, 15 TO -3 1.35 a 
124 Quad Op Amp DIP 1 95 a 
340T Pos. Volt. Reg. 
339 Quad Comparator DIP '1 a 

lhV- 8V- 12V- 15V- 18V -24V1 TO -220 90 a 
170 AGC /Squelch AMPL TO-5 of DIP 1 15 ea 

172 AF -IF Strip- detector DIP .71 ea 

371 AM /FM.558 Strip DIP 3.29 ea 

176 Pos. Volt. Regulator MINI-DIP .51 ea 

377 2W Stereo amp DIP 2 61 a 
150 2 Watt Audit Amp DIP 129 r+ 
380 -8 .6W Audio amp MINI -DIP 1,25 a 
381 Low -Noise Dual Pre -Amp DIP 1.79 a 
382 low -Noise Dual Pre -Amp DIP 1 79 a 
550 Free. Voltage Regulator DIP 79 ea 

555 Timer MINI -DIP .9a 
703 Rf -IF AMP MINI -DIP 45 ea 
709 Operational AMPL TO -5 or DIP 2161 
711 Dual Different. Compar. DIP 2/ ea 
723 Voltage Regulator DIP 59 a 
739 Dual Hi Pert Op AMP DIP 1.11a 
741 Comp. Op AMP MINI -DIP, TO -5 .35 ea 
747 Dual 741 Op Amp TO -5 or DIP 71 ea 
748 Free. Adj. 741 MINI -DIP .3 °sa 
1303 Stereo Pre -Amp LAP .But ea 
1304 FM Mulpx Stereo Demod DIP 1.11 ea 
1307 FM Mulpx Stereo ' Demod DIP .8,1 ea 
1458 Dual Comp. Op. Amp. MINI -DIP b9 a 
LH2111 Dual LM 211 Volt. Comp. DIP 1.9'. a 
3065 TV -FM Sound System DIP .6'+a 
3075 FM Det. -IMTR & Audio DIP 74 ea 

Pre -Amp 
3900 Quad Amplifier DIP .59 ea 
3905 Precision Timer DIP .6'. ea 
7524 Core Mem Sense AMPL DIP 1.85a 
7525 Core Mem Sense AMPL DIP .89 e 
7514 Core Mem Sense Amp DIP 2.5'ra 
7515 Core Mem Sense Amp DIP 1.15 a 
81118 function Generator DIP 595aa 
75451 Dual Peripheral Driver MINI -DIP' .39 e 
75452 Dual Peripheral Driver MINI -DIP .39 ea 
75453 13511 Dual Penph. Driver MINI -DIP 39 ea 
75491 Quad. seg. driver for DIP .79e. 

LED readout 
71492 Hex digit driver DIP .89'x-n 

Please specify which data sheets are required with orle. 
Add 5.50 per data sheet for items priced less than S1.0u 
each 

TRANSISTOR SPECIAL 

Hi Voltage Power Transistors - Prime Quality 

Typically 40 Beta at 50 MHz. 10W, 1A max TO-5 

NPN 

NPN 

NPN 

400 VOLT 

300 VOLT 

200 VOLT 

52.45 ea. 

1.20 ea. 

.75 ea. 

With combined 
total of 100 

trans - 15% Off 

All items ore new, unused surplus parts -tested functional. Satisfaction 
is guaranteed. Shipment will be made via first class mail - postage 
paid - in U.S., Canada and Mexico within three days from receipt of 
order. Minimum order $5.00. California residents add soles tax. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708 MONTEREY, CALIF. 93940 USA 

J 

.J 
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CANADIANS -We stock a broad line of elec- 
tronic parts, including most solid state de- 
vices -Send for free flyer. DARTEX ELEC- 
TRONICS, Dept, R, Box 2460, Dartmouth, 
Nova Scotia 

JAPANESE transistors, wholesale prices, free 
catalog. WEST PACIFIC ELECTRONICS. 
Box 25837, W. Los Angeles, CA 90025. 

BUSINESS OPPORTUNITIES 
START small, highly profitable electronic 
production in your basement. Investment, 
knowledge unnecessary. Free illustrated liter- 
ature. BARTA -AJ, Box 248, Walnut Creek, 
CA 94597 

OWN YOUR OWN PICTURE 
TUBE REBUILDING BUSINESS 

With Lakeside Industries 
re- building equipment 
you can rebuild any pic- 
ture tube! 
For complete details 
send name, address. zip 
code to 
LAKESIDE INDUSTRIES 
3520 W. Fullerton Ave. 
Chicago, 111. 60847 
Phone: 312.342 -3399 

Plilaì.1 .. 
Make BIG Profits In 

YOUR OWN ONE -MAN 
ELECTRONIC FACTORY! 

Start home, spare time. A postcard with your 
name & address, will bring you Free Illus- 
trated Literature about this unusual oppor- 
tunity! Write TODAY! 

BARTA -BJ, Box 248, 
Walnut Creek, Calif. 94597 

ELECTRONIC ENGINEERING 
& INSTRUCTION 

TV tuner repairs- Complete course details, 
12 repair tricks. Many plans. Two lessons, all 
for $2. Refundable, FRANK BOCEK, Box 3236 
(Enterprise), Redding, CA 96001. 
DEGREE program in Electronics Engineering. 
Our 29th year! Free literature. COOK'S IN- 
STITUTE, Dept. 14, Box 20345, Jackson, MS 
39209. 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 Walker 5 -7000 

TUBES 
RECEIVING & industrial tubes, transistors. 
All brands -biggest discounts. Technicians, 
hobbyists, experimenters- request free giant 
catalog and save! ZALYTRON, 469 Jericho 
Turnpike, Mineola, NY 11501 

GIVE 
YOUR FAIR 
SHARE 
THE 
UNITED WAY 

The United Way 

ADVERTISING INDEX 

RADIO -ELECTRONICS does not 
assume responsibility for any 
errors which may appear in the 
index below. 

READER SERVICE 
CARD NO. PAGE 

76 Allison Automotive 

22 Arrow Fastener Co., Inc. 

74 Audio Amateur 
68 Audio -Technica, U.S., Inc. 

Bell & Howell Schools 
5 BIC (British Industries Co.) 13 

3 BIC Venturi 
(British Industries Co.) 2 

15 B & K Division of 
Dynascan Corp. 32 

78 Brooks Radio & TV Corp. 103 

90 Castle TV Tuner 
Service, Inc. Cover IV 

12 Channel Master 23 

21 Channel Master 80, 81 

81 Chapman Manufacturing 
Co., Inc. 105 

17 Chemtronics, Inc. 70 

16 CIE, Cleveland Institute 
of Electronics 64 -67 

13 Continental Specialties Corp..... 25 
CREI, Division of the 

McGraw -Hill Continuing 
Education Center 46 -49 

6 Crown International 14 

10 Delta Products, Inc. 15 

18 Dynaco 72 

24 Edlie Electronics 84 

88 Edmund Scientific Co. 118 

83 EICO, Electronic 
Instrument, Inc. 107 

79 E & L Instruments Inc. 104 

70 Electronics Distributors, Inc 99 
EMC, Electronic 

Measurement Corp. 105 

67 Enterprise Development Corp. 98 

9 EV-Garne Inc. 24 

86 Experimenter's Library 108 

69 Fordham Radio Supply Co. 99 

63 Grantham School of Electronics 91 
GTE Sylvania Electronic 

Components 17, 79 

100 Heath Co. 92 -95 

64 Indiana Home Study 
Institute 96 

29 International Components Corp. 88 

8 International Crystal Mfg. Co 22 

26 Jensen Tool & Alloy 86 

19 Jerrold Electronics 73 

4 JFD Electronics Corp. 7 

65 Judson Research & Mfg. Co. 96 

11 Lafayette Radio Electronics 26 

89 Leader Cover III 
Mallory Distributor 

Products Co. 5 

101 

82 

100 

99 
18 -21 

2 McGraw -Hill Book Co. 1 

84 MITS, Micro -Instrumentation 
Telemetry Systems, Inc. 107 

71 Mountain West Alarm 
Supply Co. 100 

72 National Camera Co. 100 
National Technical Schools ..74 -77 
NRI Training 8 -11 

85 Oneida Electronics 
Mfg. Co. Inc. 108 

87 PAIA Electronics 108 

62 Pomona Electronics 90 

1 PTS Electronics Cover II 

23 Radio Shack 83 

RCA Electronic Components 
Picture Tubes 71 

7,20 Test Equipment 16, 78 

91 RGS Electronics 102 

77 Rye Industries 102 

75 Scelbi Computer 
Consulting, Inc. 101 

61 Schober Organ 89 

25 Sencore Inc. 85 

14 Shure Bros. 27 
Sophisticated Electronics 

for Fun 101 

27 Southwest Technical Products 86 

28 Sprague Products Corp. 87 

Supreme Publications 98 
Sylvania Technical School 

Home Study Division 28 -31 

73 Technical Documentation 100 

66 Telematic 97 

30 Tri-Star 88 
Vintage Radio 98 

82 Wall -Lenk Mfg. Co. 106 

80 Winegard Co. 104 

MARKET CENTER 

READER SERVICE 
CARD NO. PAGE 

95 Ancrona Corp. 117 
ATV Research Corp. 114 

96 Babylon Electronics 109 
Barta 116 
Command Productions 110 

97 Delta Electronics 109 

98 Digi -Key 112 
Fair Radio Sales 114 
Gregory Electronics Corp. 110 

99 International Electronics 
Unlimited 115 

101 James Electronics 110 

102 JTM Associates 112 
Lakeside Industries 116 
Lesco Electronics 114 
Logic Newsletter 110 

103 
Music Associated 110 
Photolume Corp. 109 

104 Polypaks 111,113 
Printed Circuits Techniques 

for the Hobbist 114 
Solid State Sales 114 

105 Valu -Pak 112 

Meshna Electronics, John Jr. ....112 
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You deserve 

z 

PREMIUM QUALITY COMPONENTS 
z 
4 

/, 
/, 
/, 
/, 

<, 

4 7 

When you order from us, that is what you receive! We've been buying and 
selling top quality components for nearly ten years. Our annual volume exceeds $3 
million. We handle only original parts, from the world's leading manufacturers and 
our customers include some of the largest and most quality -conscious companies. 

Now you can take advantage of our component buying skills and power. Select 
from a broad range of advanced devices. Enjoy competitive and often amazingly low 
prices. Depend on shipment in 48 hours or less and rely on our guarantee of complete 
satisfaction -- ANCRONA CORPORATION. 

C MOS 
4000AE $ .60 
4001AE .60 
4002AE .65 
4004AE 5.90 
4006AE 3.90 
4007AE .70 
4008AE 3.60 
4009AE 1.00 
4010AE 1.30 
4011AE .65 
4012AE .65 
4013AE 1.50 
4014AE 4.10 
4015AE 4.10 
4016AE 1.25 
4017AE 3.90 
4018AE 3.20 
4019AE 1.35 
4020AE 4.20 
4021AE 3.80 
4022AE 3.20 
4023AE .65 
4024AE 2.30 
4025AE .65 
4026AE 9.90 
4027AE 1.95 
4028AE 3.20 
4029AE 5.80 
4030AE 1.30 
4035AE 3.80 
4037AE 4.00 
4040AE 4.70 
4041 A E 3.35 
4042AE 3.30 
4043AE 3.35 
4044AE 3.35 
4048AE 1.50 
4049AE 1.40 
4050AE 1.40 
4051AE 3.60 
4056AE 3.50 
4060AE 5.17 
4069AE .90 
4076AE 4.30 

Voltage 
Here's a highly versatile lab Regulators instrument at a fraction of 
the cost of conventional unit. LM100H $ 5.50 Kit includes two XR205 IC's, LM104H 6.50 data & applications, PC board 
(etched & drilled, ready for LM105H 5.10 
assembly) and detailed instruc- LM105F 8.50 
rions. LM109H 9.50 

LM109K 6.30 
LM200H 3.80 
LM204H 4.70 
LM205H 3.00 
LM209H 3.50 
LM209K 3.70 
LM300H .90 
LM300N 1.40 

CCSRETZE&E LM305AH 1.40 
LM305N 1.20 
LM309H 1.75 
LM309K 1.95 
LM335 2.30 
LM336 2.40 
LM337 2.40 
LM340 -05K 2.60 
LM340 -06K 2.60 
LM340 -08K 2.60 

HYBRID 
LM340 -12K 2.60 

40 2.60 

LM0-24K 2.60 
1001MPLIFIERS LM723H 3.90 

LM723CH .80 
Power RMS IHF Price LM723CN .75 
SI -1010V 10W 25W $ 6.40 L129 1.50 
SI -1025E 25W 65W 18.00 L130 1.50 
SI -1050E 50W 120W 25.40 L131 1.50 

Waveform Generator Kit 
XR205K Only $28.00 

DM8820N 4.00 9602 2.00 
DM8820AN 6.50 9614 3.00 
DM8830N 4.50 9615 3.00 
DM8831N 5.00 9616 4.50 
DM8832N 5.00 9617 3.00 
9600 1.30 9620 3.50 
9601 1.30 9621 3.00 

Schottky 
SN74SOON $.80 
SN74S02N .80 
SN74S03N .80 
SN74SO4N .80 
SN74S08N .80 
SN74S10N .80 
SN74S11N .80 
SN74S20N .80 
SN74S30N .80 
SN74S32N .80 
SN74S40N .80 
SN74S41N .80 
SN74S64N .80 
SN74S74N 1.30 
SN74S85N 6.10 
SN74S86N 2.90 
SN745112N 2.50 
SN745113N 1.50 
SN74S133N 1.00 
SN74S138N 4.50 
SN74S139N 4.20 
SN74S140N 1.00 
SN74S151N 3.30 
SN74S153N 3.30 
SN74S154N 3.40 
SN74S157N 3.00 
SN74S158N 3.00 
SN74S160N 6.60 
SN74S161N 6.60 
SN745174N 4.75 
SN74S175N 5.00 
SN74S181N 12.50 
SN74S189N 5.10 
SN74S194N 4.40 
SN74S195N 4.40 
SN74S251 N 4.20 
SN74S253N 4.20 
SN74S275N 3.20 
SN74S258N 3.70 
SN74S260N .90 
SN745280N 5.70 
SN74S289N 5.00 
93S10 6.80 
93516 6.80 
93521 3.50 
93S22 3.20 
93548 3.70 

NIGH 
SPEED TTL 

SN74HOON $.35 
SN74H01N .50 
SN74H04N .37 
SN74H05N .37 
SN74H08N .45 
SN74H10N .45 
SN74H11N .45 
SN74H15N .37 
SN74H2ON .40 
SN74H4ON .37 
SN74H74N .70 

Digital 
ch 

with liquid crystal display. 
Beautiful, reliable & accur- 
ate. $149.00 plus $2.50 
for shipping & handling. 
(California residents add 
6% sales tax.) 

Memories 
P1101A 
P1101A1 
P1402A 
P2102 
P3101 
P3101A 
M M 6560N 
MM6561 N 
DM8599N 
93403 

$7.00 
8.50 
8.50 

16.00 
5.50 
5.50 
5.00 
5.00 
5.00 
5.00 

7400N $ .20 7400N TTL 7401N .28 
7402N .24 7475N .80 
7403N .24 7476N .60 
7404N .26 7480N .65 
7405N .30 7481N 1.20 
7406N .43 7482N 1.00 
7407N .50 7483N 1.00 
7408N .25 7484N 3.00 
7409N .55 7485N 2.50 
7410N .25 7486N .50 
741 1 N .30 7489N 3.00 
7412N .50 7490N .80 
7413N .80 7491N 1.30 
7414N 2.80 7492N .85 
7416N .48 7493N .85 
7417N .65 7493AN .85 
7420N .26 7494N 1.30 
7421N .50 7495N 1.00 
7423N .50 7495AN 1.50 
7425N .50 7496N 1.10 
7426N .50 7497N 1.50 
7427N .55 74100N 1.60 
7428N .50 74105N .55 
7430N .24 74107N .50 
7432N .30 74108N .90 
7433N .60 74109N .90 
7437N .50 74110N .70 
7438N .50 74111N .90 
7439N 1.00 74114N .90 
7440N .24 74115N .90 
7441AN 1.15 74118N .90 
7442N 1.00 74119N .80 
7445N 1.15 74121N .60 
7447N 1.40 74122N .90 
7448N 1.30 74123N .95 
7450N .24 74125N 1.40 
7451N .30 74126N 1.40 
7453N .25 74128N 1.20 
7454N .25 74132N 2.00 
7460N .25 74136N .90 
7470N .30 74141N 1.90 
7472N .40 74145N 1.80 
7473N .48 74147N 2.90 
7474N .48 74148N 3.50 

74150N 1.15 
74151N .90 
74152N 2.20 
74153N 1.10 
74154N 1.65 
74155N 1.50 
74156N 1.50 
74157N 1.25 
74158N 1.55 
74160N 1.90 
74161N 1.60 
74162N 2.00 
74163N 1.60 
74164N 1.90 
74165N 1.90 
74166N 2.00 
74170N 2.50 
74173N 1.80 
74174N 1.50 
74175N 1.90 
74176N 1.70 
74177N 1.70 
74180N 2.50 
74181N 3.90 
74182N 1.20 
74184N 2.90 
74185N 2.30 
74190N 2.90 
74191N 2.90 
74192N 1.50 
74193N 1.40 
74194N 1.90 
74195N 1.00 
74196N 2.40 
74197N 2.40 
74198N 2.60 
74199N 4.50 
74200N 5.00 
74221N 1.70 
74251N 1.70 
74278N 2.90 
74279N .90 
74293N .90 
74298N 2.50 

LOW 
POWER TTL 

SN74LOON $.35 
SN74L02N .35 
SN74L03N .40 
SN74L04N .40 
SN74L1ON .35 
SN74L2ON .40 
SN74L42N 1.60 
SN74L47N 1.60 
SN74L51N .35 
SN74L73N .75 
SN74L74N .90 
SN74L9ON 1.60 
SN74L93N 1.75 
SN74L95N 1.60 
93L00 
93L01 
93L08 
93L09 
93L10 
93L11 
93L12 
93L14 
93L16 
93L18 
93L21 
93L22 
93L24 
93L28 
93L34 
93L38 
93L40 
93L41 
93L60 
93L66 

1.50 
1.60 
3.40 
1.80 
2.80 
4.20 
1.80 
1.70 
3.20 
3.50 
1.50 
1.80 
2.80 
3.70 
4.00 
4.20 
6.50 
6.50 
3.00 
2.70 

MIN. ORDER 
S10.00 

SEND CHECK OR MONEY ORDER (NO. C.O.D.) TO: 

ANCRONA 
P. O. Box 2208R, Culver City, CA. 90230 
CANADA: P. O. Box 94524R, Richmond, B.C. 

LED's 
.125 "dia. 

209 Red 25 
209 Yellow 35 
209 Green 35 

160 "dia, 
216 Red 25 
216 Yellow 30 
216 Green 30 

.200 "dl L 
220 Red 25 
220 Yellow 30 
220 Green 30 

Displays 
SLA1 Red 2.25 
SLA11 Green 4.25 
SLA21 4.25 
SLA2 ±1 Red 2.25 
SLA12 ±1 Green 2.25 
SLA22 2.25 
SLA3 Red 7.50 
SLA4 

,,RR 

ea 7.50 

MCT 'aV 45 

Linear 1t:í 
LM301A TO -5 $.90 
LM301AM Mini -dip .75 
LM301AN Dip 1.10 
LM302H TO -5 .95 
LM302N Dip 1.40 
LM306H TO -5 2.80 
LM307H TO -5 .90 
LM307M Mini -dip .90 
LM308H TO -5 1.20 
LM308AH TO -5 5.00 
LM310H TO -5 1.40 
LM311H TO -5 1.70 
LM318H TO -5 2.50 
LM555CM Mini -dit, .95 
LM709CH TO -5 .45 
LM709CN Dip .45 
LM710CH TO -5 .60 
LM710CN Dip .75 
LM725CH TO -5 5.00 
LM733CH TO -5 1.50 
LM733CN Dip 1.50 
LM741CH TO-5 .45 
LM741CM Mini dip- .44 
LM747CH TO -5 1.90 
LM747CN Dip .90 
LM748CN Dip .40 
LM3046CN .Dip .95 
LM3O54CN Dip 1.50 

Phase Locked Loops 
LM567CM Minidir 2.00 

IC sockets 
8 pin DIL 

14 pin DIL 
16 pin DIL 
24 pin DIL 5 

28 pin DIL 1. 3 

36 pin DIL 1: ) 
40 pin DIL 1 ') 

Teflon 
3 pin TO-E 55 
4 pin TO-E 35 
6 pin TO-E )0 
8 pin TO -5 1 10 

10 pin TO -5 1 70 

Shift Registers 
1402A $ 8.1 ) 
1403A 6.( 
1404A 6.( ) 
1405A 4.1 I 
1406 6.(0 
1407 6.(0 
1506 3.( ) 
1507 3.( 
2505K 4.1 0 
2512K 5.10 
2524V 4.10 
2525V 5.11) 
2807 d.CO 
2808 5.10 
TMS3114 8.:0 
MM5055N 5.00 
MM5056H 5.00 
MM5057N 5_(O 
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LIVE IN THE WORLD 
OF TOMORROW. .. TODAY! 

And our FREE 164 PAGE CATALOG is packed 
with exciting and unusual values in ecological and 
physical science items - plus 4,500 finds for fun, 
study or profit ... for every member of the family. 

A BETTER LIFE 
STARTS HERE 

3- CHANNEL 
COLOR ORGAN KIT 

Easy to build low -cost kit needs no 
technical knowledge. Completed unit 
has 3 bands of audio frequencies to 
modulate 3 independent strings of 
colored lamps (i.e. ''lows" -reds, "mid- 
dles"- greens, "highs " -blues. Just con- 
nect hi -fi, radio, power lamp etc. & 
plug ea. lamp string into own channel (max. 300w ea.) Kit fea- 
tures 3 neon indicators, color intensity controls, controlled 
individ SCR circuits; isolation transformer; custom plastic 
housing; instructions. 
Stock No. 41,831 EH $18.95 Ppd. 

PRO ELECTRONIC 
SOUND CATCHER 

Parabolic mike w/ 183/4" reflecting 
shield & 2 I.C.'s in amplifier magni- 
fies signals 100X that of Omni- direc- 
tional mikes. Catch a songbird I/2 
mile off; OB's huddle strategy; sounds 
never before heard. Super directivity 
gives highest signal to noise ratio poss. Safe: 
ear damaging noises. Earphones, tape recorder 
socket. Req. two 9v trans. batt. (not incl). 
No. 1649 EH (51/2 LB.) 
BIG EAR "TOY" MODEL =80,176 EH 

auto. cuts off 
output, tripod 

LIE DETECTOR TYPE METER 

Amazing Emotion Meter reveals hid- 
den likes, dislikes. Easy to use; sen- 
sitive, accurate. Measures changes in 
body resistance caused by changes 
in emotional state. Needle movement 
indicates emotional response (not 
whether favorable or unfavorable). 
Effectiveness depends on questions asked and interpretation. 
Unique 10 -oz. set ideal for entertainment and education - par- 
ties, science projects, psychological experiments. Requires 9V 
transistor battery (not included). Instructions. 
No. 42,194 EH (27/sx4x13/4") $19.95 Ppd. 

$299.00 Ppd. 
$32.25 Ppd. 

gtAE 

.+t 

NPTE 
ME 

TELLING 
THETRUTH 

OUp-WG-T- 

GET A CHARGE 

FROM THE SUN! 

Our 12V Solar Battery Charger allows 
directconversionof light -to- electricity. 
Compact panel put on a boat can 
automatically charge its 12V battery 
over entire daylite period. Use any- 
where for a trickle charge. Big value, 
it comprises 301.'2V silicon solar cells in series w /diode. 
No. 71,971 EH (AB. 30 W- HRS. /WK.) $89.95 Ppd. 

9x18" HI CURRENT MODEL (6W, 12V, 500 mA) 
No. 72,010 EH (AB. 150 W- HRS. /WK.) $420.00 Ppd 
Ex6" LO VOLTAGE MODEL (1.5V, .38W, 250 mA) 
No. 42,172 EH ... $49.95 Ppd. 

io 
i 

.!J ha 
.__I't 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

164 PAGES MORE THAN 

4500 BARGAINS I 

ra 
I Completely new Catalog Palled with huge selection of telescopes. mi 

croscOpes. binoculars, magnets m magnifiers. prisms, photo components 
ecology and Undue lcghting items, parts. kits. accessories - many 
nardtoget surplus bargains I00's of charts, illustralOns For hobby- 
ists. esperimenters. schools. industry 

I EDMUND SCIENTIFIC CO. 
300 Edsearp Budding, Barrington, N. J. 01007 

I Please rush Free Giant Catalog -EH" 
Name 

Address 

L' 

State d o 

1 

12v WIND -POWERED GENERATOR 

Cheapest continuous source of elec- 
tricity available! Attach to 12v truck 
batt. (not incl) and get free electricity 
from the wind. Needs only 7mph 
wind - 15 amps output in 23 mph 
wind; double the watt -hour output of 

ordinary radio chargers. Perfect remote area and alternate 
energy source. Big 6' propeller (Albers Air -Foil princ.) turns 
200w generator; governor prevents overcharging /action. Price 
includes packing & shipping. 
No. 19,189 EH (10' -145 LB.) $475.00 Ppd. 

LOW COST 

7X INFRA -RED VIEWER 

New, great buy for Infra -red crime 
detection surveillance, security sys- 
tem alignment, I. R. detection, laser 
checking, nite wildlife study, any 
work requiring I. R. detection and 
conversion to visible spectrum. Self 

contained scope w /everything but I.R. light source works in 
any I.R. lit area: 6V or 12V power, 6032 I.R. converter tube, f/4.5 
objective lens, adjustable triplet eyepiece, shockproof housing. 
See bright in dark! Under 4 lb., comparable to others at $350 
& up. 
No. 1648 EH (11x141/4x3 ") $199.95 Ppd. 

ON -TIME 
BIOFEEDBACK MONITOR 

New- measures & records % of tng. 
time spent producing alpha /theta! 
Electronic scoring device to observe 
exact degree of progress in alpha - 
theta prod'n. for greater relaxation, 
concentration. Deluxe sensitive in- 
strument gives reliable audio and 

visual feedback of alpha /theta brainwaves. Tracking time (0 -20 
min.) of alpha or theta rhythm generated is switch -controlled. 
Other innovative features incl. artifact inhibitor (no muscle 
interference). 12 lb. 
No. 1652 EH (15x10x6 ") $349.50 Ppd. 

NEW! KIRLIAN PHOTOGRAPHY KIT! 

Experiment in the fascinating new 
field of rrKirlian electrophotography" 
-images obtained on film without 
camera or lens by direct recording of 
electric charge transmitted by ani- 
mate & inanimate objects. Each 
"aura" differs- animate aura said to 
change corresponding to physical 

changes. Kit incls portable darkroom, double transformer iso- 
lated from power source; instructions. 
No. 71,938 EH $49.95 Ppd. 
"HIGH VOLTAGE PHOTOGRAPHY" by H. S. Dakin 
No. 9129 EH (60 -PG.) PPBK BK.) $5.00 Ppd. 

3" ASTRONOMICAL 
REFLECTING TELESCOPE 

See stars, moon, planets close -up! 30 
to 90X. Famous Mt. Palomar Type. 
Aluminized & overcoated 3" diameter 
f /10 primary mirror, ventilated cell. 
Fork type equatorial mount. Durable 
PVC tube. Includes 1" F.L. 30X Rams - 
den, Barlow lens to triple power, 3X 
finder telescopes, hardwood tripod. 

FREE: "STAR CHART ", "HOW TO USE" book. 
No. 85,240 EH $49.95 Ppd. 
DELUXE 3" REFLECTOR TELESCOPE *80,162 EH $79.95 Ppd. 
41/4" REFLECTOR (45X to 135X) "85,105 EH ....$149.50 FOB 
6" REFLECTOR (48X to 360X) #85,187 EH ..,.$249.50 FOB 

COMPLETE & MAIL WITH CHECK OR M.O. 

PLEASE SEND 

GIANT FREE 

CATALOG "EH" 

30 DA 
MONEY BACK 

GUARANTEE 
ED 

04 RETURN ANY PUR- 
CHASE IN 30 DAYS 

FOR FULL REFUND 

EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, N.J. 08007 
How . cry Stock No. Description Price Each Total 

Add Handling 

I enclose Ti chew fl 
Chg.: $1.00, Orders Under $5.00, 50T, Orders 

money order fur S 

Over 55.00 

TOTAL 5 

NAME 

ADDRESS 
I 

CITY STATE 
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For free information on products 
advertised or mentioned in the 

editorial E RADIO -ELECTRONICS READER SERVICE 1074 

The numbers I have circled below indicate the material I would like to receive: 

pages 

of this 
issue... 

ok Via& 

I( eA Stir 

C6r 

HERE'S HOW: 

1. Circle the number on the 
attached postcard that 
corresponds to the number at 
the bottom of each 
advertisement or editorial item 
of interest. 

2. Detach the postcard. Fill in 
your name and address and 
mail. 

3. Be sure to print or type your 
name and address. Be sure to 
include zip code. 

IMPORTANT: 
The Clinton, Iowa Reader 

Service address is a data 
processing center which 
handles only Reader Service 
literature request cards. All 
other mail sent there may be 
delayed in reaching the proper 
department. For subscription 
problems (missing copies, 
change of address, etc.) write 
Radio -Electronics Subscription 
Service, Boulder, Colorado 
80302. Address all other 
correspondence to 
Radio -Electronics, 200 Park 
Avenue South, New York, New 
York 10003. 

1 2 
16 17 
31 32 
46 47 

3 
18 
33 
48 

4 

19 
34 
49 

5 
20 
35 
50 

6 
21 
36 
51 

7 
22 
37 
52 

8 9 10 11 12 13 14 15 
23 24 25 26 27 28 29 30 
38 39 40 41 42 43 44 45 
53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
76 77 78 79 80 81 32 83 84 85 86 87 88 89 90 
91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 

106 107 108 109 110 111 112 L 113 114 115 116 117 118 119 120 
Reader Service available to U.J.A. and Canadian readers only 

The one article area that interests me most is: 

A How to troubleshoot and repair. C Projects to build. 
B Equipment roundups. D New technology. 

I own a stereo system. E -Yes. F No 

NAME 

ADDRESS 

CITY STATE ZIP 
Cards without Zip Codes will not be processed 

Void after November 30, 1974 

RADIO -ELECTRONICS READER SERVICE 1074 

The numbers I have circled below indicate the material I would like to receive: 

1 2 3 4 5 6 7 
16 17 18 19 20 21 22 
31 32 33 34 35 36 37 
46 47 48 49 50 51 52 

8 9 10 11 12 13 14 15 
23 24 25 26 27 28 29 30 
38 39 40 41 42 43 44 45 
53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 
76 77 78 79 80 81 82 
91 92 93 94 95 96 97 

106 107 108 109 110 111 112 

68 69 70 71 72 73 74 75 

83 84 85 86 87 88 89 90 
98 99 100 101 102 103 104 105 

113 114 115 116 117 118 119 120 

Reader Service available to U.S.A. and Canadian readers only 

The one article area that interests me most is: 

AHow to troubleshoot and repair. C Projects to build. 
B Equipment roundups. D New technology. 

I own a stereo system. E Yes. F No. 

NAME 

ADDRESS 

CITY STATE 
Cards without Zip Codes will not be processed 

Void after November 30, 1974 

ZIP 

BUSINESS REPLY MAIL 
no postage stamp necessary if mailed in the United States 

POSTAGE WILL BE PAID BY 

Radio -Electronics 
SUBSCRIPTION SERVICE 

BOULDER, COLORADO 80302 

FIRST CLASS 
PERMIT 597 

BOULDER, COLO. 
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For new'rdeasll electronics 
read Radio-Elâtronîcs 

PLACE 

STAMP 

HERE 

Radio -Electronics 
READER SERVICE 
P.O. Box 2707 

Clinton, Iowa 52732 

PLACE 

STAMP 

HERE 

Radio -Electronics 
READER SERVICE 
P.O. Box 2707 

Clinton, Iowa 52732 

Subscribe today to the magazine which keeps you up -to -date with the 
newest ideas and innovations in electronics. (If you already are a sub- 
scriber, do a friend a favor and pass this subscription card along to him.) 

check offer preferred 
1 Year - 12 issues ONLY $8.75 2 Years - 24 Issues SAVE MORE $16.50 

(You save $1.50 over newsstand) 
3 Years - 36 Issues GREATER SAVINGS $24.50 

(You save $2.50 over newsstand prices) 

Payment enclosed Bill Me 

Check here if this is a new subscription 

Name 

Address 

City State 

l Check here if you are extending or 
renewing your subscription 

Zip 
V. IMPORTANT 

Canada same as U.S.A. Extra Postage: Pan American $1.50 per 
year, all other foreign $2.00 per year. 

dlnd 

Radio -Electronics 
will carry up -to -the 
minute articles on 

solid -state technology 
color TV stereo 
test equipment radio 
computers careers 
industrial electronics 
servicing TV- radio- stereo 
experimenter circuits 
exceptional construction 
projects 

1 

Don't take a 

chance on missing 
even one issue. 
Subscribe now 
and save! 

Radio Electroñic 
Fexarn E DON LANCASTER TELLS waf 

New Caknlator BUILD THE MARKER 

IC, Merk Your Personal Minicomputer 

NEW FM CIRCUITS 
For Precise Tuning 

DESIGN YOUR OWN 
Directstounled 
Transistor Amplifier 

WHAT YOU NEED 
In NISI Test Gear 

WORKING 
WITH SCR's 
4n Experimenter 
Guide 

nus 
Aseasaa 

1 

411W 

tar 
WNW" 

NEW IDEAS AND 
INNOVATIONS IN 

ELECTRONICS 

The newest ideas and 
innovations in 
electronics appear in 

Radio -Electronics. 
Keep up -to -date! 

Subscribe Today! 

www.americanradiohistory.com

www.americanradiohistory.com


LEADER 
5"Quality Scopes 

Cost Less! 
While the Others Keep Raising Prices, 

Leader Fights inflation to Save You Money 

LBO -506 
5" Cual Trace /Dual Channel 
Automatic Triggered Scope 

An outstanding value that does 
your work automatically . .. with 
auto hztl sweep,. auto vert'l input 
gain and auto trigger (TV -V and 
TV -If) to reduce errors. Has 
sep./simul. sweep mode display; 
X5 mag; X -Y display; direct RF in- 
put; vectorscopic display for color 
phase ad).; with 10 MHz b'width; 
10mV to 20Vp -p /cm vert'l sensi- 
tivity in 11 calib. steps. PC 

board construction assures high 
reliability. It's beautiful! Complete 
with 2 probes, 2 adapters, lead, 
plug 8 clips. 

A Trend Setter! $569.95 

41 

LB O -501 

5" Triggered Scope 
w /Calibrated Input 
& Time Base 
A professional grade solid state 
instrument recommended by the 
experts. Vertical input is calibra- 
ted (v /cm) for high accuracy. Hztl 
deflection is time calibrated, with 
triggered sweep range from 
0.21.4sec /cm to 0.2sec /cm sweep 
operable in free running or auto- 
matic. Offers 20mV to 10Vp -p /cm 
vert'! sensitivity; 10MHz b'width; 
lighted graticule and tilt stand. 
A quality performer you can 
depend on. Complete with probe, 
leads and adapter. 

SAVE $60.00 NOW $399.95 

LBO -502 
5" Triggered Scope 
w /Graded Scale 

Solid state dependability lets you 

put this versatile scope to use for 
most every electronic purpose. Has 
automatic and triggered sweep, 17 

steps calibrated, from 114 sec /cm 
to 0.2sec /cm. plus X5 mag at 

0.2gsec /cm; 15MHz b'width; 10mV 

to 20mVp -p /cm vert'l sensitivity 
w/5 -2 -5 graded scale readings. 
Lab grade accuracy and push 
button ease of use make it a real 
winner. Complete with probe, leads 
and adapter. 

SAVE $80.00 NOW $449.95 

LEADER"Put Us To The Test" 

LBO -511 
5" Solid State 
General Service Scope 

State -of- the -art design for lasir 3 

quality and performance. Fearu 'as 
recurrent sweep with automate 
sync and calibrated vert/ input 3- 
140 phase control; TV -V and 1' '-H 

inclusive with 4 sweep ranges Ici 

100KHz: 10MHz b'width. FET it put 
stages, DC coupling and push -ull 
amplifiers account for distorti 31- 

free displays and rock -like stet tity 
for every use. Complete with plebe, 
leads and adapter. 

SAVE $50.00 NOW $299:95 

Instruments Corp. 151 Dupont St., Plainview, L.I., N.Y. 11803 (516) 822 -9300 
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SOUERT 
T1/ Service Instruments for 
signa/ circuit analyzing. 

When Castle introduced the TV 
Tuner SUBBER*analyzing instrument 
a couple of years ago it became the first 
practical way to easily test the VHF 
tuner, UHF tuner and i.f. amplifier 
system of any TV receiver. Being 
lightweight, self contained and battery 
powered the TV Tuner SUBBER *Mk. 
IV is the first such instrument which 
may be carried on service calls and used 
with ANY color or black and white TV 
receiver ... at $45.95 for the battery 
powered Mk. IV, or $54.95 for the a.c. 
plus battery powered Mk. IV -A the 
instruments have been known to pay for 
themselves in TIMESAVING in the 
first two weeks of use! 

Now we have introduced the Mk. V 
Master SUBBER *, an instrument 
which is absolutely unique ... there is 
nothing else like it anywhere! It is 
completely portable and battery 
powered, practically foolproof in it's 
simplicity of operation when testing 
ALL the signal stages of any color or 
black and white TV receiver. The 
substitution signals available allow tests 
of the following stages : VHF tuner, 
UHF tuner, each video i.f. amplifier, 
video detectors, video amplifiers, 4.5 
MHz sound i.f. amplifiers, sound 
limiter, sound detector and audio 
amplifier. It includes a signal level meter 
for testing the antenna signal. Inbuilt 
telescopic antenna makes the meter 
adaptable for true field strength 
measurements. Inbuilt monitor 
loudspeaker ensures foolproof sub- 
stitution tests ... every time! 

At $169.95 the Master SUB- 
BER*instrument is the best bargain in 
an analyzer that has ever been available. 
It will save oodles of time in the hands of 
a professional troubleshooter ... and 
help advance the novice to professional 
status. 

All SUBBER* instruments come 
complete with batteries, connecting 
cables and comprehensive instruction 
manual. The Master SUBBER *and Mk. 
IV -A TV Tuner SUBBER* come 
complete with wall plug -in transformer 
for 120vac 60 Hz operation. 

As an added bonus, all SUB- 
BER *instruments enable use of the high 
speed agc system analyzing procedure 
invented by Castle ... the first practical 
method for analyzing agc system defects 
without confusion. 
*A trademark of Castle TV Tuner Service, Inc. 

TV TUN[p SU88E$ 
. 

. w.re, 

These instruments boast the extra features of all 
Castle products - advanced technology - modern 
styling - and they work! 

If you need to save some analyzing time ... you 
need a SUBBER* instrument! 

See your stocking distributor ... or write for more 
details and complete specifications. 

CASTLE TV TUNER SERVICE, INC. 
5715 N. Western Ave., Chicago, Illinois 60645 Phone: (312) 561 -6354 

In Canada: Len Finkler Ltd., Ontario 
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